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[ h i v e d  and Read March bth, 1884.1 

(With Plate I.) 

It has long been a commonplace of meteorological hand-books, 
that the winter, or, aa it is more frequently (but less accurately) termed, 
the north-east monsoon, is due to a reversal of those conditions which, 
in the summer season, set in movement a flow of air from equatorial 
regions towards the plains of Southern and Eastern Asia. But, beyond 
this general statement of fact, very little haa been done towards working 
out the' physical characteristics of this familiar phenomenon of the 
Indian winter ; and such vagne conceptions as are implied in the popular 
theory, leave entirely unexplained the well-known occurrence of rain, 
about Christmas time, in Upper India; a region, which, according to 
that theory, should then be the seat of a barometric maximum, the fount 
and source of the winter monsoon. 

Since the establishment of a Meteorological Department under the 
Government of India, has rendered it possible to study the weather of 
India as a whole, from day to day, some ineight has been gained into 
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the phenomena which precede and accompany the cold-weather rainfall 
of Northern India. In each of the annual reports on the Meteorology 
of India, in recent years, two or three instances of this cold weather 
rainfall have been described and illustrated at  some length ; and at the 
present time, although many important points still require further eluci- 
dation, it is at  least possible to set forth some generalizations on the 
conditions which usher in the precipitation of the cold-weather d, 
and on the probable source of the vapour which feeds them. 

The four charts on Plate I exhibit the average distribution of at- 
mospheric pressure in the months of November, December, January, and 
February. These charts, being based on the registers of duly verified 
barometers during the last seven years, corrected to a common standard 
and reduced to sealevel values from elevations, determined in all but 
a few exceptional instances, by actual spirit-levelling to the mean sea- 
surface, may be accepted as representing, with a near approximation to 
truth, the relative differences of pressure which characterize the winter 
months in India.* Certain characters common to all, may be regarded 
as distinctive of the season. The seat of highest pressure- is in the 
neighbourhood of Peshawar. Whether this may be taken as indicating 
that the pressure on the highlands of Cabul is also greater than at similar 
elevations over the plaixis of India is, however, very doubtful. The 
situation of Peshawar on a plain of moderate extent, girt around with 
mountains, is such that tho high pressure may be and very probably 
is a local effect of the cooled air, draining on all sides from the sur- 
rounding slopes and filling tho basin from which its escape is much 
obstructed. A similar high pressure is shewn by some other ~tations 
ncnr the foot of the N. W. Himnlaya, of which Dehm is a notable 
example. The conditious of pressure a t  highcr elevations over the 
Himalaya, will be iloticed presently. 

The next feature to be noticed is that, throughout the winter 
months, the axis of averngo high pressure on the plains and plateaux 
of India, occupies nearly the same situation w that of low pressure a t  

* Bigoronsly speaking any such reprourntation most of course involve an 
element of unreality, wllich is tho greator, tho pentcr tho difference of land lcvols 
in the area embraced in tho chart ; and, where, aa in the cauo of India, largo portions 
of the area clifFor hp 2,000 feet and upwards, this element attains to some im- 
portance. Although i t  may not senonsly impair the value of the chart aa an illus- 
tration of tho pressure-difforoncos or potentials which maintain the system'of wind- 
currents, tho fact'that tho lower strata of air, resting on low alluvial plains, have 
no h0rizont.d extension to the highcr plateaux and cannot therefore be directly and 
immediately influenced by tho atmospheric pressure t,hore existing, is one that mmnst 
be kept in view in iliicusaing the rehtion of the winds to the pressare-htribution. 
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the opposite season. I t  extends from Upper Siud across Rajputnnn and 
the Central India plateau to Chutia Nagpur; the presnure along this 
axis declining, more or less irregularly, from N. W. to S. E. To the 
north of this ridge, a trough of relatively low pressure on the Gangetic 
pfain separates i t  from the higher pressure along the foot of the Hima- 
laya, and, in most years, the pressure in the Punjab is somewhat lower 
than that of Western Rajputana. On the other hand, to the south of 
this axis, the pressnre falls gradually down to Cape ~ o h o r i ?  and Tm- 
vancore ; being, however, consderably higher on the east thnn on the 
west coast of the peninsula. In fact, the isobars run down the peni~isnla 
~ l m o s t  parallel with the west coast. The low pressure area which runs 
down the west coast of the peninsula is prolonged to the north, up the 
Gulf of ~ a m b a i ,  producing a northward bend in the isobars of that 
region very similar to that shewn by them in the summer monsoon, 
buf with reversed gradients. 

Hence the cold wanther distribut,ion of pressnre may be not inaptly 
described as a revernal of that which charncterixes the summer mon- 
soon; but, in the fimt place, the barometric differences between the 
extremes, and therefore the gradients effective in producing the monsoon 
current, are less than half as great, and, in the second place, the axis 
of high pressure across Northern India lies further south than its 
opposite in the summer monsoon. I t  lies well across the middle of tho 
plateau to the south of the Ganges, instead of following the course of 
tho river, or, a9 not unfrequently happens in the case of the summer 
trough of depression, somewhat to the north of it. Thus, both in 
summer and winter, low pressure tends to prevail in some part or other 
of the Gangetic valley and the Punjab ; but in the summer the gradient 
declines towards the N. W., in the winter, to the S. E. 

There is reason to believe that t,his normnl distribution of pressure 
is restricted to the lower strata of the ntmosphere, that i~ to say, to the 
stratum less than 7,000 feet in verticnl thickness, measured from the 
sea-level. Thus, for instance, a row of stations on the plains of the 
Punjab and Ganges, ranging from Peshawar down to Purneah, shews 
a small, but decided, fall of prefisure from N. TV. to S. E., when all the 
mean redings are reduced to their equivnlent vnlues at the see-level. 
But if the mean pressures of the hill-stations, Murree, Chakrata, and 
Darjeeling (all of which are between 6,000 and 7,000 feet, or a little 
over the latter elevation), be reduced to a common level of 7,000 feet, 
the gradient at tllnt elevation is found to be slightly, but distinctly, re- 
versed ; Darjeeling, the eavbrnmost station, shewing the highest pressure. 
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sea-level Epuivalenta of Atmospheric Preesure on the Punjab and 
Gangetic Pluine. 

November. 
ine. 

Peshawar ..................... 30.098 
Lahore ........................ -023 
Delhi ............................ -017 
Lucknow ..................... 908 
Patna ........................... 29'996 
Purneah ..................... -966 

Deoember. 
ins. 

30.1 74 
-097 
.089 
.078 
-066 
.028 

Jannary. 
ins. 

30.161 
.084! 
-076 
.062 
-060 
-036 

February. 
ins. 

30.115 
-029 
.020 
-006 
-001 

29.977 

Eyuivahts  at  7,000 feet of dfmoeph,erio Precrcrure at  Statwne on the outer 
Himalaya. 

November. Deoember. January. Febroasy. 
ins. ins. ine. ins. 

Darjeeling ..................... 23.4041 23.380 23'339 23.320 
..................... C%akrata '360 -340 -305 -281 

Murree ......................... '356 -332 .302 -268 

It was shewn also in a paper on the winds of Northern India,* and 
in the Indium Meteorologists' Vade Mecunt,t that, aa between the 
Himalaya, and Ceylon, the plane of neutral pressure, in January and 
February, is at a, lower level than 7,000 feet; but not in the months 
of November and December; a t  least as an average condition. To thie 
point, which is important, I shall presently return. 

These facts of the pressure-distribution prepare ns then 40 expect 
that which our wind-registers shew, viz., that the winter monsoon is a 
much shallower, weaker, and more unsteady current than its correlative 
of the summer season. On the plains, the air is very calm in the Pun- 
jab ; and, to the south and south-eaat, flows as a very gentle current, 
chiefly a day wind, drifting from the N. W. down the Gangetic plain ; 
from north or N. E., and somewhat stronger, across the Central Indian 
plateau and the Satpnras; and from north or N. N. W. in Lower 
Bengal ; then turning to N. E. or E. in the northern part of the penin- 
sula, while, down the Bay of Bengal, it is pretty steady as the well- . 
known N. E. monsoon. It turns, therefore, in an anticyclonic curve 
around the seat of maximum pressure in North Western India. I ts rate 
of movement, its comparative steadiness, and its mean direction may be 
eetimated from the following tables :- 

Phil. Trans. vol. 164, p. 563. 
t Page 175. 



Pmmtage of Wind-directha and Mean Daily Hmement of t L  W i d  at 
Statione in N o r t h  India during the Winter Xonaoon. 

(Noumber to Februay.) 
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On comparing these tables with those for the summer monsoon, 
a t  the same stations, the relative greater frequency of calms, more 
especially in the Punjab and the Gangetic plains, the inferior steadiness 
of the wind in the prevailing quarter, and the very low absolute rate 
of its movement are strikingly apparent. The highest rates of move- 
ment are in Western India, as are also those of the summer winds, but 
the former vary from less than half to less than two-thirds of the latter, 
and the directions are much more variable. 

I t  is further to be noticed that, while, at  most stations, there is one 
direction of decided maximum, with some oscillation on either side 
(this being the local direction of the winter monsoon), a t  stations in the 
Punjab and the adjacent parts of the Gangetic plain, and also a t  Jhansi, 
Jubbulpore, Chikalda, Mount Abu, and Kurrachee, there is a distinct 
secondary maximum from an opposite quarter; and, at  Mount Abu, 
Neemuch, and Bichneer, a certain absolute preponderance of southerly 
winds. These are the winds which interrupt the winter monsoon and 
bring up the vaponr that is condensed on the Himalaya as snow, and 
on the plains of Northern India as the winter rains of that region. 

In fact, not only is the barometric gradient which characterizes 
the winter monsoon less highly inclined than that of the opposite season, 
and the vertical height to which it prevails (the elevation of the neutral 
plane) considerably less, but it is more frequently reversed, and espe- 
cially so in January and February ; and, as a temporary phenomenon, 
barometric minima, with the usual vortical systems of winds, occasionally 
appear in Northern India. On such occasions, rain almost invariably 
follows, beginning generally over the mountains that hem in the Pun- 
jab, and on the plains at  their foot, and thence extcnding to the east 
and south-east ; while the barometric depression moves eastward, and 
cold westerly winds, bringing fine weather and a wave of high baro- 
metric pressure, follow up in the rear. 

In the majority of cases the history of which has hitherto been 
traced out, the barometric miuimum first appeared, and was apparently 
formed in somo part of the great north-western plain, most frequently 
in the Punjab or Upper Sind; but, in some cases, i n  Western Raj- 
putana. Mr. F. Chambers has put forward the suggestion* that these 
minima travel hither from regions further west, from the plateau of 
Beloochistan or the still loftier mountain-tract of Afghanistan ; but this 
seems to be a misapprehension. We have, indeed, no observatory in 
Afghanistan, and it may be long before any systematic observation is 
possible in that interesting, but turbulent, country. But an observatory 
has existed for some years past a t  Quetta, and, although its elevation is 

+ Nntnre, vol. xxiii, p. 4UO. 



not known with sufficient precision to admit of its barometric register 
being reduced to terms comparable with those of the Sind and Punjab 
stations, I have compared the oscillations of the Quetta barometer with 
those in the valley of the Indus, when barometric minima have appeared 
in Upper Sind, and find that, with two very doubtful exceptions, in 
January and February 1880, any fall of pressuro a t  Quetta was either 
simultaneous with the fall in Sind, or somewhat later. In one of these 
exceptional instances, there waa a slight fall a t  Quetta two days, and 
in the other one day, before i t  took place a t  Jacobabad; but on both 
occasions, the great fall, when the minimnm wan established in Upper 
Sind, wan simultaneous a t  both stations. In such cases as that of the 
25th January 1878 (when the minimum fimt appeared a t  Deem) and 
those of January, February, and March 1881 (when a barometric depres- 
sion which had existed in Western Rnjputana throughout the cold 
season, was simply intensified immediately prior to the rainfall), there 
could bo no question of a depression travelling from the westward. 

But it is not only in North-Western India even, that barometric 
minima are occasionally formed in the winter months: in the case of 
the rain of the 10th to 13th January 1878, i t  first appeared on the 
western half of the Deccan plateau ; in that of the 10th February 1879, 
a long trough-shaped depression ran through the heart of India from 
Belgaum to Lucknow, and, in that of the 15th to 18th February 1880, 
i t  wm first established in the Central Provinces, whence it was trans- 
forred to the Punjab; and the distribution of pressure, in Northern 
India, became strikingly similar to that which characterizes the rainy 
season. 

Thero is, then, no reason to doubt that, notwithstanding that Nor- 
t h e r ~ ~  lndia is in general and on an average an area of high pressure 
in tho winter season, relatively to lower latitudes, this condition is by 
no means constant or lasting. The atmospheric pressure, in extra- 
tropical India., more frequently than that of the peninsula, occasionally 
falls below that prevniling over the sens to the south, causing vapour- 
bearing currcnts to pour in from that direction; and these currents, in 
ascending around the sent of minimnm pressure, chiefly on the east and 
north of the minimum, condenso that vapour as rain (and on the hilh 
es snow). This is a more or less regularly recurrent featnre of the 
winter seaaon. 

Of the conditions which determine the formation of these barometric 
minima, but little can be positively asserted in the present s t a h  of our 
knowledge. That they do not originate in a local excess of temperature 
in the lower atmospl~eric strata, i~ abundantly apparent; the rise of 
temperature that, in general, precedcs the rainfall, and is accompanied 
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with a rise in the relative and absolute humidity of the air, is simnltane- 
ous with the setting in of the southerly wind ; and this change of wind 
implies a pre-existing reversal of the barometric gradient, which is the 
phenomenon to be accounted for. The following considerations may, 
however, be worthy of attention as tending to throw some light into the 
prevailing obscurity. 

I t  has been shewn above, that, at  the very moderate elevation of 
7,000 feet over the outer Hhalaya, the barometric gradient is on an 
avemge shghtly, but distinctly, reversed. At  greater elevations, it is 
most probable that the reversal is more decided, for I have shewn 
elsewhere* that a t  Leh (11,500 feet) the pressure in F e b m r y  is a t  its 
annual minimum, and the wind-registers of all our hill-stations estrtblish 
the fact that, throughout the winter months, the prevailing winds are 
southerly. This preponderance is no doubt, in some measure, perhaps 
mainly, due to the fact that the observations are those of 10 A. M. and 
4 P. M. only; at  which hours the diurnal up-draught of the mountain 
winds, in an otherwise still atmosphere, is fully active. But I have 
myself witnessed a t  Darjeeling, in December, the effecta of a strong 
steady current, sweeping overhead from the south-west, clothing the 
snowpeaks with cloud-banners. This strong sontherly wind is, however, 
exceptional; and is that which precedes rain; and although i t  is not 
improbable that, a t  great elevations, there is a more or less steady flow 
of air towards Central Ash, to feed the outflow, at  low levels, from the 
anticyclone which, as we know, normally exists in the winter over Nor- 
thern and Central Asia, there is no reason to question that, up to a 
considerable elevation over Northern India, the more usual condition is 
one of comparative stillness or at  most of light movement. And, in this 
state of the atmosphere, even a feeble local action, tending to reduce 
the density and therefore the pressure, may snffice to set up a centripetal 
influx of air which may in a short time produce a well-developed baro- 
metric minimum. How this may be brought about will be shewn 
presently. 

The southerly surface winds that are invariably the precnrsors of 
precipitation, are not merely local ; they prevail also far to the south, 
indeed over a great part of India ; and they arrive charged with vsponr 
gathered both from the sea and from the warmer land-sudace of more 
southerly regions. 

It seems not improbable, then, that the ulterior conditions which 
give rise to the winter rains, may have their seat the more elevated 
or middle region of the atmosphere ; and we must look to the farmation 
of cloud 8s the condition which, by disturbing the thermal equilibrinm 

Indian Met. Memoire, vol. i, p. 2%. 
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of the atmosphere, determines a convective c m n t  with a cyclonic cir- 
cnlation, and a barometric minimum. The prevailmg calmness of tho 
Pnnjab atmosphere, combined with a high degree of relative humidity 
in the winter months, affords conditions not unfavourable to this action. 

Before proceeding further with this discnssion, it will be of advan- 
tage to consider the distribution of the winter rainfall, ita distribution 
both in time and space. 

For this purpose it will not be neceseary to illnstmte the subject 
in great detail, and, instead of giving the means of individual strttions, 
I shall summarize the data in the form of the averages of large areas. 
The following table gives the average a m o a t  of the fall in each of the 
months from November to March. 

Sz~rnnmy of the Winter Raiufu11 of Eztra-tropical I d a .  

I I INCHES UP UINPALL. 

1 - - .  - -  --- - - 
The above table includes the whole of extra-tropical India, ancl 

it is only in a portion of this region that tlle cold weather rainfall can 
be regarded aa a well-marked and regularly recurrent phenomellol~ ; 
having a distinct maximum, that is to say, in the wiuter or sprillg 
months and equally defined minima before and after. The variations, 
shewn in the above table, are considerable, both aa regards the total 

'trdqunt and the epoch of the maximum. It irr on the N. W. Himalaya 

Ped~awar and Donjat ............... I 6 
Hazara and Patwar .................. 4 
The four doaba ........................ 
Eastern Punjab ........................ I :: 
Kangra, Sirmoor and Komaon ... 11 
N. W. P. & Ondh, Weetern halP ... ' 24 

The meridian uf Luoknow ia hken nu the b o ~ d u r y .  
2 

Ditto ditto, Eastern half ... 
North Behar and Bhagalpore ...... 
Northern Bengal ..................... 
Bssam and Caal~ar .................. 

........................... Upper Sind 
Lower Sind, Cntch and Gnjerat ... 
Bajpntana .............................. 
Central India, LC.. .................... 
Mireapore and Chntia Negpar ... 
Lower Bengal ........................ 

15 
5 
8 

13 
3 

18 
20 
24 
14 
15 
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and on the hills of the Northern Punjab that these rains are most copious, 
and that the maximnm falls latest ; the precipitation frequently taking 
the form of snow a t  all but the less elevated stations. In the extreme 
north-west, they attain their maximnm in March and April; for the 
April rainfall (not shewn in the table) is about equal to that of March 
a t  Peshawar and in the hills of Hazara, while that of May and June 
is insignificant. But south of the Salt Range, and on the plains of the 
Eastern Punjab, the rainfall of F e b m r y  and March exceeds that of 
April. Still further to the south-east, throughout the greater part of 
the Gangetic plain, the maximum occurs still earlier, viz., in Jannary ; 
and this holds good as far as Behar and the confinelr of Northern Ben- 
gnl. This anticipation of the maximnm is not dno to the Jannary 
rainfall of the Gangetic plain being heavier than that of the Punjab. 
On the contrary, it is rather less : but the decrease in a south and S. E. 
direction is muoh less rapid in January than in the subsequent months. 
In  Northern Bengal, even the January maximum has vanished; and 
while the average rainfall of that month is only slightly less than in 
Behar and the eastern part of the N. W. Provinces, that of F e b m r y  
is higher, and that of March shews a further considerable increase. So 
fi~r, the course of the variation seems to resemble that of the N. W. 
Punjab ; but the further steady increase of the fall in April, May, and 
June shews that this resemblance is fallacious, and that we have here 
to do with a phenomenon of a different order, viz., the storm precipita- 
tion of the spring months, the oharrtcteristics of whioh are still more 
pronounced in the more easterly province of Bssam. Bs a well-marked 
feature of the local meteorology, the cold weather rainfall does not 
extend, in an easterly direotion, beyond the provinoe of Behar. 

Turning now to the regions somewhat further south, but still, for 
the most part, without the tropic, we see that in Upper Sind the total 
fall of the five months is very small, notwithstanding that it represents 
nearly one-third of that of the year; and also that, as in the Derajat, 
it reaohes its maximum in March. In Lower Sind, Cutch, and Gujarat, 
the whole precipitation of the season is insignificant ; but a maximum 
is still faintly indicated in Febmry,  and the same is more strongly 
marked in Rajputana, where the fall is about double as great. In 
Rajputana, i t  would appear that the December rainfall is almost as 
great as that of March ; but this is mainly due to an exceptionally heavy 
rainfall in December 1877,+ combined with the faot that the Rajpntana 
registers extend over a shorter period than those of most other parts 

+ On this oco~eion nearly five inches of rain were registered at Bunswaru, 
between 3 and 4 inches at Jhalrapatam and Ulwar, and over 2 inches at Kotah, 
Deoli, and Bhurtpore. 



of the country. I do not think, therefore, that, on the avorage of a 
long period of years, the November rainfall of Rajpntana would bo 
found to follow a different law of distribution from that of other pro- 
vinces around. In  Centml India, including those portions of the Central 
Provinces and the N. W. Provinces that extend between the Jam- and 
the Satpura range, the total b l l  is again higher, with rt mrtximum in 
January and February ; and, still further east, in Mirimpore, South ' 
Behar, and Chutie, Nagpur, it is again greater, with the maximnm in 
February; but this apparent retardation of the maximum is evidently 
due to the inclusion of the early spring storma which in Chutia Nagpur 
become of relatively greater importance ; and this is rendered further 
evident in the table for Lower Bengal, 

The conditions which determine the storm precipitation of the 
spring months will be noticed elsewhere. Meanwhile, it resulta from 
the above analysis that the cold w,ather rainfall, as here considered, is 
that which takes place chiefly on the north and east of the barometric 
depressions, which are occasionally formed, in the winter months, in 
North-Western India. I t  is most copious where normally the winter 
tempewture is lowest, viz., on the N. W. Himalaya. It decreases rapidly 
to the south, and less rapidly to the south-east, and, in this latter direc- 
tion, it blends into and becomea with difficulty distingniehable from the 
rainfall of the spring etorms, which are, however, a phenomenon of a 
different order. 

Having thm defined the area and noticed the general characteristics 
of the winter rainfell of North-Western India, I will return to the 
question of the origin of those barometric depressions which have boen 
shewn to be the immediate precursors of the precipitation, or perhaps 
rather of simultaneous formation. The area above defined as that of 
the winter rains, is identical with that in which, as has long boen 
known, the relative humidity of the air, instead of diminishing towards 
the interior of the country, increases with the increasing distance from 
the aea-coast. On page 203 of the Id& Metewologist's Vade Mecum 
(Part 11, para. log), I described this phenomenon as follows : " In the 
maritime provinces (of India) there are but one (annual) period of 
maximum and one of minimum humidity ; in the Pnnjab and in Centml 
India and the North-Western Provinces, there are two annual maxima 
and two minima ; and in the drier part of the first named province, the 
winter ie the d a m p t  season of the year # # *. Stations on the coast 
line have, a t  all times of the year, a higher degree of relative humidity 
than those on the plains of the interior. But the mte of increase is 
very different at  different seasons; and in consequence of the gmahr 
cold of Upper and extra-tropioal India, in the first three months of the 
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year, the rule of increasing dryness with increasing distance from the 
coast holds good inland, only as far aa Bohar ;-and thence to the Pnnjab 
tho relative humidity of the atmosphere increases steadily. It appear8 
to be higher also through Central India, north of the Satpnras, but the 
meteorologid statktics of this tract have not yet been sdcient ly  
worked out to enable us to fix the limits of the area of higher winter 
humidity ." 

The above p a a g e  was written in 1876, only a year after the 
meteorological data for the whole of India, hsd been, for the first time, 
concentrated in one central office, and when the system of observation 
had been but recently extended to many stationa in Rajpntana and 
Central India. It is, therefore, desirable to set forth, in a tabular form, 
some excerpts from the further evidence which has since been put on 
record ; and, to this end, I give, in the following tables, first, the absolute 
humidity of the air as represented by the proportion of vapour in 1,000 
parts (volumes) of air, second, the relative hnmidity, and, third, the 
cloud proportion (in thousrtndths of the sky-expanse*) in each of the 
six months November to April for four series of stations, three passing 
successively from east to west (or north-west) and representing re- 
spectively the Himalaya, the alluvial plain, and the plateau which extende 
between the latter and the Satpnra range ; and the fourth paasing from 
south to north, beginning with stations eouth of the Satpnra range, 
and terminating in the Punjab. 

The fignwe of the two letter tables ere extracted from those of the average 
values of the several meteorologioal elements given in the Report on the Me- 
rology of India in 1881. 
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The above table confirms and jmtifies the description already quoted 
from the Vade hfecum, and also the generalization jmt given, that the 
area of the winter secondary rainfall maximum coincides with that in 
which there is also a winter secondary maximum of relative humidity. 
But it also bringa into prominence some further facta, which assist in 
throwing much light on the csnses of the rainfall. In  the first place, 
it is to be noticed that the increase of the relative hnmidity of the later 
months, aa we proceed from Behar towards the Punjab, is due, tlolely, 
to the fall of temperature ; the absolute humidity being almost constant ; 
but the latter is decidedly lower on the high ground of Central India, 
and Rajputana, south of the Cfangetic plain, than on the latter and in 
the Pnnjab. These two facts, viz., the uniformity of the absolute humi- 
dity over the riverain tract, and its decrease on the higher ground to 
the south, indicate that i t  is mainly dependant on local evaporation; 
being, in fact, furnished by the rivers, the nndried swamp left by the - 
autumnal floods, and, in no small degree, probably, by irrigation and 
the rich vegetation of the green winter crops. In the second place, it 
is to be obscrved that this riverain tract also coincides with the region 
of lower normal pressure, to the north of the axis of d m n m  pressure, 
shewn on the normal baric chsrts, on Plate 11. And lastly, the tendency 
to cloud formation follows, on the whole, the same lews of distribution 
as the relative humidity of the lower atmosphere, with, however, this 
important exception ; that, except in April and to a slight extent in 
March, it is lower in the neighbowhood of the coaat (in Lower Bengal), 
notwithstanding the higher relative humidity of the lower atmosphere, 
than in the Upper Provinces, where the rainfall generally originates. 

Now putting together the several facts thus independently elicited 
from the study of our registers, we arrive, I think, a t  the outlines of 
a cornistent theory of the production of the winter rainfall. We have, 
in tho first instance, steady evaporation over an extensive moderately 
humid tract, at  a comparatively low temperature, it is true, but in an 
atmosphere, tho stillness of which allows of steady diffusion of the 
valmur to high levels, and the coneequent formation of chmd. The 
slight disturbance of tho h r i c  equilibrium which follows (since the 
vertical decreaso of ternpcrature in a cloud-laden atmosphere is slower 
than in a clear atnlospl~eru), iR ~ucceodod by a gentle indraught of 
warmer and mom humid sir from the sonth; for the Himalaya bars 
accoss to northerly winds. A vortex is then rapidly formed, accompanied 
with an incretlsed cloud-formation, and spwd~ly followed by precipib 
tion ; which takea the form of snow on the hills, and of rain over the 
river plnil:~. Tho rainfall is invarimbly followod by R cool wind, and 
u, WRVU of high bammotric prctjsum from tho wost,, which I cen only 
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attribute to a drainage of cool heavy air from the valleys of the 
hilla surrounding the Punjab and the high lands of Beloochistan and 
Afghanistan ; air cooled by the precipitation on the mountains. 

If the above view be true, the stillness of the atmosphere, combined 
with the presence of a moderate evaporation, must be accepted as the 
condition which primarily determines the formation of barometric minima 
and the winter rains of Northern India. And this stillness is obviously 
due to the existence of the lofty mount& ranges which surround Nor- 
thern India, leaving free access to the plains open only to the south. 

Were the Himalayan chain absent and replaced by an unbroken 
plain, stretching up to the Gobi desert, it is probable that the winter 
rains of Northern India would cease ; any local evapowtion in the Punjab 
and G-angetia valley would be swept away by strong dry N. E. winds 
blowing from the seat of &h pressure, which, in the winter months, 
lies in Central Bsia ; and instead of the mild weather and gentle breezes 
which now prevail a t  that season, on the Arabian Sea, it would be the 
theatre of a boisterous and even stormy monsoon, such as is its local 
equivalent of the China Seas. Other and even greater changes of 
climate, that would supervene on the suppression of the Himalayan 
range and the consequent alteration of the summer monsoon, ita preci- 
pitation, and the course of the land drainage thereby fed, it would be 
beyond the province of my present subject to discuss. 

11.-Descriptions of some new Asiatic Diurnal Lepidoptera ; chiefEy f r m  
specimens contained in the Indian Museum, 0alcutta.-By FREDERIU 
MOORE, F. Z. S., A. L. S. Communicated by the NATURAL HI~TORY 
SECRETARY. 

[Received May 14th,-&ead June 4th, 1884.1 

Family NYMPHALIDA. 

Subfamily SATYRINE. 

Genus YPTHIYA, Hiibner. 

YPTHIMA MAHRATTA, n. sp. 

Male and female. Upperside brown; forewing with s subapical 
bipupilled ocellus ; between which and the outer margin is a pale brown 
curved fascia as in Y. newara: hindwing with a very small subanal 
nnipupilled ocellus. 

Underside pale whitish-brown, very nnmeronsly covered with short 
dclicate pale brown s t r i p ,  which me uniformly disposed : forewing with 



a brownish m s r g i d  faacim, which curves below the ocellua and extenda 
up the disc towarda the costa : hindwing with a very small apical ooelly, 
and two anal oaelli of the aame aim. 

Expense I* to l,b inch. 

H ~ B .  Deccsn (Dr. Day). In coll. F. Moore. 
Allied to Y. ariaepa, Y. vura, and to Y. mrmu. Nearest ta I?. 

w m ,  the type specimens of which are from China. Differs from the 
last species, on the upperside, in having a smaller ocellus on the fore- 
wing, and a single w b a d  ocellns on the hindwing. Underaide with 
ehorter and more numerous strigm ; both the apical and the two ma1 
ocelli of hindwing are half the size of those in Y. norm. 

The hindwing aleo has a comparatively longer costal margin, which 
thw gives the apex and exterior m e  leas convexity. 

YPTHIYA APICALIS, n. Ep. 

Male. Upperside pale brown : forewing with a small rounded bipn- 
pilled apical ocellne, above which is a &tinct broad whitish streak: 
hindwing with two very small anbanel ocelli, the upper one minute, the 
a d  and apical ocellne of the underside being slightly visible from 
above ; across the middle of the lower discal area ia a faint pale slight 
h i m .  Underside pale brownish-ochreous, with indistinct darker brown 
uniformly disposed strigm : forewing with the apical ocellus and white 
upper streak aa above : hindwing with a small apical and three lower 
ocelli, the anal one bipnpilled ; an indistinct pale whitish fascia is trace- 
able acrosa the disc above the lower ocelli. 

Expame 14 inch. 
m ~ .  D e p  Dhoon ( M w i + A u e h ) .  In coll. F. Moore. 

YPTHIYA USMI=, n. sp. 

Ifale and female. Upperside dark brown: forewing with a mode- 
lstely small bipup&d apical ocellus : hindwing with two small snbanal 
ocelli in male and, in female, a third minute anal ocellus. 

Underside purpnmscent brownish-white, densely covered with nni- 
formly disposed purplish-brown s t r i p  : forcwing with prominent apical 
ocellne : hindwing with prominent large apical and three lower ocelli, the 
anal one tripupilled. 

Expanse C 1#, 9 16 inch. 
m ~ .  Cashmere (Capt. Helhrd). In coll. F. Moore. 

YPTHIMA HOW=, n. sp. 

Male and female. Upperside brown: forewing with a bipnpilled 
apical ocellua : hindwing with two small s n b a d  ocelli, some specirnena 

3 



18 F. Moore-Descriptiomr of some lzaa Bbnera and [No, 1, 

bf both sexes also having a smaller anal ocellus, all with a eingle pupil. 
Underside yellowish ochrey-white : forewing wi6h the ocellus aa above : 
hindwing with a very s m l l  apical ocellus and four lower ocelli, the two 
anal being geminated and the smallest. .Both wings are crossed by 
ochreous-brown strigrle ; with the three outer transverse fascim on fore- 
wing, and an mgnlated d isd  fascia, aa well as a sinuous marginal Eascia, 
on the hindwing. 

Expanse 3 1#, ? 16 inch. 
&B. Calcutta. In  coll. Ind. Mns., Calcutta, and F. Moore. 
Nearest to Y. hiibneri. Distinguishable from typical specimens 

(figured as Y. philomela, Hnbner, Zntr. fig. 83-M), on the underside, by 
the yellowish ochreous-white ground-colour, and the trsnsverse fascise on 
the hindwing, as well as by the small size of the ocelli. 

YPTHIMA HOEBFIELDII, n. sp. 

Male. Upperside dark olive-brown ; discal area, dusky ; subapical 
ocellus oval, bipupilled : hindwing with two medial rtnd a minute a d  
ocellus. 

Female. Upperside : forewing with a large ronnded ocellus : hind- 
wing with two larger medial, a small anal, and a medium-sized apical 
ocellus. Underside of male m d  female ochreous-white : forewing almost 
covered with dark vinous-brown contluent strigm : hindwing very sparae- 
ly covered with slender brown strigm very similarly disposed to those 
in the typical J a m  Y. pandocus : ocellus of forewing as above : hind- 
wing with two small apical, two larger medial, and two smaller ma1 
ocelli. 

Expanse 8 1,+,, P I* inch. 
HAB. Jave. In coU. F. Moore. 

Subfamily N ~ P H ~ L ~ E .  ,. 
1 

EUTHALIA ANDERSONII, n. sp. 

Male and female. Upperside dark umber-brown,palest in the female ; 
both wings with a marginal blnish-grey band, which extends very nar- 
rowly £mm the apex of forewing and widens soross the hindwing to 
broadly above am1 angle. Within and beneath the cells the black 
streaks are most distinct in the female ; across the discal area are two 
indistinct dusky sinuous fascim widening from the costa of forewing, a t  
which end the interspace i s  dightly paler in the male and distinctly paler 
in the female. Cilia white. 
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Underside ochreone-brown in male and yellowish ochreone in female ; 
the outer borders broadly s d n s e d  with purpliah lilacine-white ; cell- 
mark8 distinct ; ecrose the dieo of both winga are too dusky lnnular fascia 
with pale interspace, most distinct in the female, the faeciae being die- 
poeed m~ the middle of the dhc. 

Expanse d 2), 9 2f inches. 
HAB. Mergni ; Tavoy. In coll. Ind. Mns., Calcutta, and F. Moore. 

Nearegt allied to B. ooytucr, Fab. ; also to 8. Zepidea, Butler, and to 
B. macnuirii, Distant. 

Cfenne CIEEHOCHB~A, Donbleday. 

CIBBHOCEROA ABNOBYIIB, n. BP. 

Male. Uppereide fermginone-yellow : forewing with a medial discs1 
transverse black lnnnlar waved band, which is broadest a t  the costal end, 
a narrower submarginal sinuous band, end a nearly straight marginal 
line, the interspace from the submarginal band and edge of the wing be- 
ing suffused with bleok towards the aljex ; an indistinct dusky streak a t  
end of the cell : hindwing with a medial d h l  transverse angnlated black 
lnnular band, which is broadest a t  the costal end ; a submarginal lnnnlar 
line, and a slender nearly straight marginel line ; a row of minute b h k  
discal dote. Underside brownish-ochreous ; a transverse medial slightly 
pnrpnraacent band, with waved e n h e d  dneky lnnular inner border and 
slender almost straight outer border, the band being qnite narrow whero 
it crosses from fore to hindwing end broadly dilated at the costal end on 
forewing and a t  a d  end on the hindwing ; contignone to the inner bor- 
der of the band is a similar dnsky suffused lnnular fascia, the interspace 
being of a slightly pale yellowish colonr ; a t  end of each cell is a dusky 
double lunnlar mark, a similar double lnnular waved line alao extends 
from middle of the cell on forewing to below the cell on the hindwing ; 
onter border of both winga traversed by faint traces of a yellowish snb- 
marginal lnnular band; on the forewing is a conspicnone and whitish 
apical patch, and on the hindwing ie a row of very small blackish trans- 
verso d i d  dots. 

Expanae 28 inches. 
HAB. Darjiling. In  d l .  F. Moore. 

&nus EIWOLI~, Boisd. 

EBOOLI~ TAPEBTRINA, n. ap. 

Male and female. Compatively smaller than E. rne+ione ; outline 
of forewing mom irregular. Upperside paler ; with similar tmsverse 
ainuone lines on both wings, the two medial lines being somewhat nearer 
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together, the discal cordate marks having their outline of a Uniform 
width, and being somewhat narrower transversely, thus leaving a slightly 
but perceptibly wider space between the contiguous lines ; the interspaces 
between the baeal lines, the subbaaal and medial lines, the discal cordi- 
form marks, and the marginal line and outer margin, are of a more dusky 
.colour, and thus give the wings the appearrtnce of being m k e d  with 
alternately pale and dusky transverse bands. Underside also paler than in 
E. nze?.ione, with more regnlmly alternate pale and dark lmmverse bands. 

Expanse 18 to 24 inchee. 
H ~ B .  N. W. India (Manpuri ; Deyra Doon). In  coll. F. Moore. 

ERGOLIB INDICA, n. sp. 
DBers from typical Javanese specimens of E. arkdm in its smaller 

size. Upperside of a duller colour, the markings more obscure and com- 
paratively less sinuous. Underside with paler interspaces between the 
bands, the apical border of forewing and the marginal border of hindwing 
greyer, and comparatively broader.. 

Expanse 1$ to 13 inch. 
H ~ B .  Madm ; Nllgiris ; Bombay ; Calcutta. In coll. F. Moo= 

Family LY C A N I D A .  

Male and female. Upperside brown : forewing with a large white 
medial longitudinally oval spot, occupying the centre of the wing from 
middle of the dhc to near the base ; a small brown dentate spot a t  npper 
end of the cell : hindwing with the apical and upper d i s d  axea broadly 
white and traversed by pale brown veins ; a slender brown submarginal 
line enclosing a marginal row of brown spote. Cilia of forewing whitish 
posteriorly, of hindwing entirely white. Underside greyish white : fore- 
wing with a submargbd line composed of slender waved brown I d e s ,  
and a marginal line enclosing a row of small linear spota ; a slender indis- 
tinct brown streak a t  end of the cell, and three or four dote along the costal 
edge : hindwing with an irregular eubmmghd row of brown lunules, a 
marginal line enclosing a row of darker spote ; a black spot a t  npper end 
of submarginal line, and a subbaaal row of three smaller more or lees dis- 
tinct black spote ; a slender brown streak a t  end of the cell. Antennae 
black, ringed with white ; p l e  white beneath, third joint and tip of second 
black ; legs white, banded with black. 

Expanse 8 A, 9 If, inch. 
J ~ B .  Cdoutte. h a m .  In wll. hd. Mu. ,  Cdoatb, and F. Moore. 
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Genus MEOIBBA, Moore. 

MEQIBBA SIKKIMA, n. sp. 

W e .  Differs from M. t h ~ a i t ~ i ,  on the upperside, in being of 
a darker violet-brown, and in the absence of the short oblique pos- 
terior white band on the forewing. Underside similarly marked to 
M. thwaitm'i, except that on the forewing the black spot in middle of 
the cell ie very minute, and there is a spot below the end of tho cell be- 
tween the middle and lower median veins in addition to the two dots, 
which am here placed beneath the lower median vein, whereas in M. 
thwaiteaii the two latter dote, when present, are situated between the 
middle and lower medians. On the hindwing the three transverse sub- 
basrrl black spots are comparatively larger, the upper one with two con- 
tiguous black dote in front ; the cell-spot i prolonged upwrtrd to the 
costal vein and also baa eome black dots below it, the apicctl black spot 
is  of an elongated form, and the discal macnlar band is composed of 
broader quadrate spots. 

Expanse + inch. 
HAB. Sikkim. In coll. Indian Museum, Calcutts. 

PATHALIA, n. g. 
Closely allied to Megisba : forewing comparatively longer, and less 

regularly triangular in form : hindwing somewhat narrower, and with a 
slender tail a t  end of lower median vein. Venation similar. Second 
joint of palpi shorter, the third joint longer and more slender. 

Type, P. allidism. 

PATEALIA ALBIDIBCA, n. ap. 
Male and female. Uppereide dark violet-brown : forewing with a 

broad medial conical white patch, which extends obliquely from middle 
of the disc to posterior margin : hindwing with a broad white band cross- 
ing from the costal edge to near middle of the abdominal margin ; an 
indistinct marginal row of pale-bordered brown spota. Underside grey- 
ish-white : forewing with some black spote along the costal edge, a 
brown s t r d  at  end of the cell, a diecal transverse row of short oblique 
slender interrupted Innules, a submarginal sinuous line enclosing a mar- 
ginal row of indistinct spots : hindwing with a eimilar brown cell-streak, 
a zigzag aeries uf broader Innulee, a sinuous submarginal line 
enclosing the marginal row of spote, of which the penultimate is 
large and black ; three equidistant subbasal black spots, a black spot on 
the abdominal margin above the lower subbasal, and a larger black spot 
at the apex ; tail in both mxe8 black, tipped with white. Cilia edged with 
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white. Body above black, anten- black annnlated with white ; palpi 
white, tip black ; legs white with black bands. 

Expanse d #, ? 1& inches. 
HAB. C h i t h o n g ;  Knrdah, Orissa; N. W. Himalaya (Ca-pt. 

Beckett). In coll. Indian Mnsenm, Calcutta, and F. Moore. 

PATHALIA MALAYA. 

Lyeama malaya, Horefield, Catal. Lep Mns. E. I. C. p. 70 (1828), 9 .  
Han. Jam. (Horsfield collection.) 

Upperside dark violet-brown. Cilia white between the veins. Cos- 
tal edge of forewing with a minute white dot a t  end of the veins. 
Underside pnrplish white, crossed by a few ochreous-brown short s t r i p ,  
and with a thicker streak across middle and end of the cell, and in a 
zigzag submarginal series ; also a marginal series of black spots on the 
forewing, and a lnnnlar streak on hindwing ; a black costal spot also on the 
hindwing ; and the outer marginal border of both wings is ochreons- 
brown. Body, a n t e m ,  and legs above brown ; palpi, legs, and abdomen 
beneath white. 

Expanse inch. 
HAB. Mergui. In coll. Indian Mnsenm, Calcntb. 

LOOANIA MAEMOEATA, n. sp. 
Upperside pale purplish violetbrown : forewing with the baaal half, 

curving obliquely from middle of the costa to posterior margin near the 
angle, violaceons-white : hindwing with the lower basal and diswl area 
also violaceons-white: the traversing veins on both wings being pale 
violet-brown. Cilia violet-brown. Underside densely mottled with pnr- 
plish violet-brown and violet-white, interspersed with black speckles, 
which are most prominent in a lnnnlar marginal fascia ; a white spot a t  
end of the cells. Body, antennae, and legs violetbrown. 

Expanse inch. 
HAB. Mergni. In coll. Indian Mnsenm, Calcnttrt. 

LOOANIA ANDEBBONII, n. sp. 
Female. Upperside pale violet-brown : forewing with a broad Ion- 

gitndinal medial llilacine-grey bend of a somewhat triangular form, dis- 
posed below the cell, the exterior border of the bend being ecalloped : 
hindwing with a narrow media1 disoal similar-colonred band. Cilia 



ulternated with white. Underside purplish k i n e - w h i t e ;  both w i u p  
with a blackish BigLeg cell stremk, a Craneverse d i s d  rig- duplex 
line, and two narrow similar submsrginel linea, a slender mmgid line, 
and a wuved interciliary line. 

E x p a ~ l ~ e  I* inch. 

HAB. Mergni. In coll. Indian Museum, Calcutta. 

Genus LYCENESTHES, Moore. 

Male. Smaller than L. lymina and L. lyurmber. Upperaide of 
e similar purpurascent blue. Underside pale pnrpursscent greyish- 
brown. Both wiqp with s i m h ,  but more regularly disposed, markings. 
On the hindwing the snbbasal costal black spot is prominent, but the 
snbbasal black spot-so conspicuous in the above species-ie absent, the 
entire exterior margin being uniformly marked. 

Expanse 6 inch. 
HAB. Orissa. In coll. Indian Mnsenm, Calcutta, and F. Moore. 

LYCENESTHES MEBOUIAIOA, n. q. 

&le. Upperside violetblue : hindwing with two indistinct small 
anal blackish spots and a larger subanal epot. Underside dull greyish- 
brown; forewing with a tranaveree antemedial pale-bordered band, a 
ehort band a t  end of the cell, and a broken discal h d ,  two submarginal 
pale lunular lines : hindwing with a pale-bordered subbrasel band, one 
a t  end of the cell, and a brokon curved discal band ; two submarginal pale 
sinnow lines enclosing a a m d  anal and a large oval subanal black spot, 
both surmounted by a yellow lnnule and speckled with a few metallic- 
blue scales. 

Expense 6 inch. 
HAB. Me+. In coll. Indian Mnsenm, Calcutts, and F. Moore. 
A much smaller species than L. bengalensis. Distinguished from it, 

on the underside, in the forewing having the antemedial pale-bordered 
band, and in the hindwing in the more irregular and zigzsg pale ban&, 
and the large submal spot. I t  is also distinct from L. lyccena. 

LYCENA CHAMANICA, n. sp. 

Female. Upperaide lavenderblue; extreme outer margin of fore- 
wing pale duky-brown: hindwing with @ d d ~ b r o w n  oustel and 
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marginal border, the latter traversed by an outer row of whitkh lnnnles. 
Cilia dusky-brown, edged with white. Underside lilacine ochreow-grey : 
forewing with a large white-bordered black lunule a t  end of the cell, a 
discal tramverse row of six spots, and a marginal row of white-bordered 
dark brown spots, the transverse interspace between the discal qnd 
marginal spots also dark brown : hindwing with three straightly &- 
posed transverse subbasal white-bordered black spots, a lunule a t  end 
of the cell, and a curved discal interruptad row of eight spota ; a mar- 
ginal row of rounded dark brown spota bordered by an inner dark brown 
lnnular line; the anal and penultimate spot is black, speckled with 
metallic-blue scales, and surmounted by orange-yellow. , 

Expanse 1 inch. 

H ~ B .  Chaman, S. Beluchiahn (April). In coll. Ind. Mns., Calcutta. 
Thia species is quite distinct from L. bracteala, Butler. 

LYCENA NADIXA, n. sp. 

Female. Upperside dark olivaceow violet-brown : hindwing with a 
very faint trace of paler marginal lunules. Cilia brown, edged with 
white. Underside pale olivaceons-ochreous : forewing with an olivaceone 
white-bordered large black linear spot a t  end of the cell, and a recnrved 
transverse discal row of six spots, a submarginal row of small blackish 
dentate spots, and a marginal row of linem spots : hindwing with three 
subbasal olivaceous white-bordered black spote, a lunule a t  end of the 
cell, a curved discal row of eight spota, a submarginal row of smdl black- 
ish dentate spots, and a marginal row of short linear spots. 

Expanse 1 inch. 
HAB. Kabul. In coll. Indian Museum, Calcutta. 
Qnite distinct from L. fugitiva, Butler. 

LYCBNA BILUCEA, n. sp. 

Male. Upperside brilliant, glossy, opalised, lilacine cobalt-blue, the 
exterior margin with e very slender black border. Cilia, brown, with 
a broad white edge. Underside pale lilacine ochreous-grey, the bwe of 
both w i n g  slightly metallic-green : forewing with a small round white- 
bordered black spot in middle of the cell, a prominent streak a t  end of 
the cell, a transverse discal row of seven spots, and a marginal double 
row of pale brown white-bordered lunules : hindwing with a prominent 
white-bordered black spot 'in middle of the cell, one above it, a less dis- 
tinct spot below it, m d  a narrow spot on abdominal margin, a streak a t  
end of the cell, and rt discal curved interrupted row of eight spots ; a 



8peck.s of Asiatic D i u m l  Lepicloptera. 

marginal row of white-bordered m w  black spota, each surmounted by 
a black-lined reddish lunule. 

Expanse l& inch. 
f i ~ .  Chaman, S. ~elnchistan (April). In coll. Ind. Mm., Calcutta. 

&nus CHBYSOPHANUB, Hiibner. 

CHRYSOPHANUS BARALACHA, n. sp. 

Female. Dif£ers from specimens of same sex of C. p h l w  (var. 
stygianus) taken in the neighbouring country of Lahoul. Upperside, 
forewing golden-yellow, with a blackish quadrate spot in the middle of 
the cell, a larger spot a t  its end, three oblique snbapical spots, and three 
lower discal spots, the lowest spot being the longest and curved ; from 
the three snbapical spots some black speckles proceed to the discocellular 
spot; the costal edge is very narrowly borderod with brown, and the 
exterior margin has a narrow macular brown border of half the width of 
that of the above-mentioned species : hindwing golden greyish-brown, 
with a broad pale red onter marginal band, which is very slightly inden- 
ted with black a t  end of the veins on ita onter border, and on the inner 
border by a row of indistinct blackish spots surmounted by blue-grey 
scales, above which is a discal row of five or six smaller black spots and 
also a black lunule at  end of the cell. Underside of similar colour to that 
of above species : forewing with the spots aa on uppcrside, but pale- 
bordered, and also a spot a t  base of the cell, two small spots on the costa 
above the discal series, and three linear spote on exterior margin above 
tho angle, these latter spots being near the margin : hindwing with less 
detined red-streaked IIL&~+ band, the discs1 and other spots also com- 
pluatively larger. 

Expanse 1# inch. 

HAB. BamkhD Paw (16060 feet), Ladak. Taken in July 1879 by 
Mr. L. do Nidville. In coll. Indian Museum, Calcutta. 

Qenm APHNEUS, Hiibner. 

APHNEUS TIORINUS, n. sp. 

Differs from typical A. vulcunus on the upperside of the forewing in 
tho mom prominent red bands, which, in the female, are conspicuously 
broader ; there is also a slender marginal band, more or less indistinct in 
the male, but very distinct ih the female ; on the hindwing is a red mar- 
ginal band exten&ng from above the anal lobe partly up the extcrior 
margin, t h i  h d  in the female being curved and reaching the subcostal 

4 
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vein. On the underside the ban& are similar, but of a brighter red and 
with more clearly defined black borders. 

Expanse 1 to 19 inch. 
m ~ .  Lower Bengal, Calcutta, Mannbhoom, Orbee. In coll. F. 

Moore and Indian Mmenm, Calcutta. 

APHNEUB PEGUANUB, n. q. 
Male. Comparatively larger than A. lohita. Upperside similarly 

coloured, anal area dull red, the large black lobe-spot replaced by a 
lew interciliary black and silver scales. Underside very pale reddish- 
ochreous ; the bands dark red, somewhat narrower than in A. lohita : 
forewing with the s t r d  a t  base longitudinal, narrow, and not extending 
above the costal vein; the short transverse broad end crossing the 
ccll in A. Eohita is here absent, the band crossing the middle of the cell k 
also shorter, the oblique discal and submarginal bands quite confluent a t  
their posterior end, the inner costal band beyond the cell is short, and 
the next band is the longest, both being widely separated-whereae in 
A. lohita the inner band is the longest and the two are joined externally 
in the middle, the submarginal band is narrower, and the marginal band 
very slender : hindwing with the subbaaal band composed of three well 
separated portions ; anal lobe red, with a small interciliary black-speck- 
led streak; the submarginal and marginal band narrower, the latter 
being interrupted in crossing the veins. 

Expanse l fb  to 1& inch. 
HAB. Magaree, Pegn. In coll. F. Moore. 

APHNEUB HIMALAYANUS, n. sp. 
Allied to A. lohita. Male and female much larger than typica.1 

Javanese specimens. Upperside similesly coloured ; anal area duller red. 
Underside pale creamy-yellow ; the bands similar, but of a darker pnrple- 
red, all comparatively broader, the marginal band compimonsly broader. 

Expanse 1&, ? 1 & to 1& inch. 
HAB. Nepal (Ramsay), Darjiling (Elliot.) In coll. F. Moore. 

APHNEUS KHURDANUS, n. sp. 

Male. Upperside dark brown; base of forewing, and hindwing 
dark slaty-blue ; anal lobe red, spots black. Underside dull pale pnr- 
plish brownish-ochreom ; markings very similar to those on underside of 
same sex of A. trifurcatus, but compa~atively n m w e r  and more regular 
in outline. 

Expanse 1 to I& inch. 
HAB. Khnrda, O r h a  ; Calcutta. In  coll. Ind. Museum, Calcutta. 
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This species belongs to the lohita-group of Aphmus.  On the 
underside the marking are extremely like those in A. t&jbrcatzls, but 
the npperside of the forewings has no red patch, ae in A. tr;furmtw. The 
colonr of the npperside is also of a much darker tint ; and the outline of 
the forewing is compamtively more triangular. 

APHNEUS O B I B ~ A N U ~ ,  n. sp. 
Male. Forewing broader and lesa regularly triangular than in A. 

khurdanus ; hindwing also less produced anally, and the exterior mar- 
gin convex. Upperside dark brown; base of forewing, and hindwing, 
elty-blue; anal lobe red, spots black. Underside pale ochreone-ycllow ; 
bands purple-red, similar to those in A. pegwanus, withjhe marginal black 
black-streaked. 

Expanse l& inch. 

H~B. Somkhala and Bhatpare, Oriese. In coll. Ind. Mns., Calcutta. 

APHNEU~ CONCANUB, n. sp. 
Male and female. Nearest to the Ceylonese A. haulariuu. Uppor- 

side similar. Underside pale reddish-ochreone ; the bands dark pnrple- 
red, those on the forewing similar : hindwing with the subbaeal band com- 
posed of three portions, the medial d i m 1  and submarginal bands disposed 
nearer together a t  their costal end, the snbwgina l  straighter, and the 
three more or less confluent a t  their anal end. 

Expanse 1# to 18 inch. 
HAB. Bombay (Dr. Leith) ; C a m  (Ward) ; Nil+ (Lindsay). 

In coll. F. Moore. 

APHNEUB NIPALICUS, Il. 9p. 

Male. Upperside dnsky violetbrown, the lower basal and diacal 
are- dark slaty-blue ; anal lobe red, the black spote speckled with 
silvery-white scales. Underside dull snlphnr-yellow, the bands of 
slightly darker somewhat purpurtwxnt yellow ; forewing with an oblique 
oval black ring near base of the cell, a black-lined bar across middle of 
the cell from the costal edge, an oblique diecal band from the costal ede;e, 
broken, but not dieconnected, a t  lower end of the cell, a short upper 
d i e d  bar, and two ahorter subapical bere beyond, a submargi..l band 
and a slender bmken lnnnlar mrrrg-1 line ; all but the last traversed by 
an extremely slight silvery line ; beneath the cell is a dusky brown fascia, 
and a dneky streak also is a t  end of the submarginal band: hindwing 
with a small spot a t  base of the ccll, three transverse subbasal oval black 
rings, a transverse medial btmd, broken at lower end, then bent upward 
to abdominal margin, and ending in a small ring-spot, and outer died 



upper band, a narrower submarginal band broken above anal angle and 
bent upward, all traversed by an extremely slight silvery line ; anal lobe- 
spots large, black, surmonnted by bright scarlet. 

Female. Upperside paler dusky olive-brown : forewing with sub- 
apical darker spot bordered on each side by red ; baaal area below the 
cell slaty-grey : hindming with the lower baaal area slaty-grey ; anal lobe- 
as in male. Underside as in male. 

Expanse 8 1+, Y 1Q inch. 

HAB. Nepal (Rawway). Sikkim. In coll. British Mnseum, and 
Indian Mnseum, Calcutta. 

Nearest allied to A. lunulifer. 

APHNEUS ZEBRINUB, n. sp. 
M.ale. Upperside dark brown, base of wings dark brownish violet- 

blue ; anal black spot large, broadly bordered with red. Female. U p  
pemide darker violet-brown, base of wings dark slaty violet-blue. 
Underside very pale ochreous, posterior border of forewing whitish. 
All the bands purplish-black, as in A. zoilus; forewing with the extreme 
costa1 edge black, the bands also extending from the costal edge ; basal 
streak long and joined to the black costal border, with a cross bar from 
its npper end, and a band crossing the middle of the cell (both of which 
join the streak below the base of the coll), the oblique discal band and the 
transverse submargmal band are joined together at  their lower end, and 
the two short upper discal bars are also joined together, the marginal 
band is broad with a very narrow interline between i t  and the submar- 
ginal band ; hindwing with the npper basal streak slender, the subbasal 
band entire and continued to the angle of the discal band above the 
bright red anal area, black lobe-spots large, the discal and outer bands 
broad. 

Expanse 8 lt, 9 13 inch. 

HAB. Ceylon. In coll. British Museum. 

Nearest allied to the Andamanese species, A. ~oi1u.s. Distinguish- 
able from it by its smaller size, by the bands on the forewing all starting 
from the extreme costal edge, by the oblique disoal band and the submar- 
ginal band being broadly joined a t  their base, and by the marginal band 
being broader on both wings. 

APHNEU~ LILACINUS, n. sp. 

Male. Upperside brown : forewing with the bawl and discal area, 
including the cell, pale lilacine-blue ; a blackish spot at  end of the cell : 
hindwing with the baaal and medial area pale lilacine-blue ; anal lobe 
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ochreow, with a very small silver-speckled black spot. Underside pale 
brownish-ochreous : forewing with two black rings in the cell, a band a t  
end of the cell dilated beneath and extending obliquely to the sub- 
median, a ringlet spot beyond end of the cell, an upper discal inwardly 
oblique double ringlet spot and a submarginal broad chain-like band, the 
lower ends dusky, and each traversed by a black silvery streak : hind- 
wing with very indistinct traces of darker-colonred transverse subbwl, 
discal, and submarginal bands, which are traversed by silvory black 
streaks ; anal spots minute, silver-speckled. The silvery streak tra- 
verses tho middle of the markings, except on the submarginal band of 
both wings, where it extonds along the outer border. 

Expanse, 1& inch. 

HAB. ? In  coll. Indian Museum, Calcutta 
EUABPA, n. g. 

Forewing short, broad, costa arched from the base, exterior margin 
erect, convex, posterior margin long, straight ; first subcostal emitted a t  
two-sixths and second at one-sixth before end of the cell, second bifid 
a t  two- third^ from its base, fourth and f3th from end of the cell ; disco- 
cellular very slender, erect, waved ; radial from its middle ; cell broad, 
oxtending to half length of the wing ; middlo median from near end of 
the cell, lower a t  one-third before the end, submedian straight: hind- 
wing short, very broad, exterior margin convex and slightly sinuous, with 
a single slender tail from end of lower median ; costal and subcostal 
veins joined together at  their base, costal much arched from the junc- 
tnre ; cell broad, extending to half length of the wing ; first snbcostal 
emitted at  one-fifth before end of the cell ; diecoeellnlar very slender, 
emct ; radial from near its middle ; two upper medians from end of the 
cell, lower a t  one-third before the end; submedian cuned, internal 
short, recnrved. Body short ; palpi porred, second joint long, extend- 
ing half beyond front of the head, pilose beneath, third joint slender, 
one-fifth as long as the second ; loge slender ; a n t e m  thickened a t  the 
end, tip blunt. 

EUABPA MILIONIA. 

My- milionia, Hewitaon, Illnet. D. Lep. p. 6, pl. 3, fig. 90, 80 (1869). 

HAB. Hepal. Kangra. 

Genus HTPOLTCENA. 

Pelder, Wien. Ent. Monats. vi, p. 293 (1862). 

Male. Wings short, broad : forewing arched a t  the base, posterior 
margin nearly as long as tho costal. Upperside with a large glandular 
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patch of scales extending broadly across end of the cell ; four subco~tal 
branches, the first emitted a t  two-fifths, second st one-fourth, and third 
from close before end of the cell ; discocellular slender, straight ; ladial 
from its middle ; cell extending to more than half length of the wing ; 
lower median emitted at  nearly one-third and middle median from near 
end of the cell ; snbmedian s h i g h t  : hindwing short, somewhat pro- 
duced hindward, anal lobe prominent ; with a slender tail from end of 
lower median and another from the snbmedian ; costal vein much arched 
a t  the base ; first subcostal emitted a t  one-third before end of the cell ; 
the cell broad and extending to half length of the wing; discocellular 
recurved ; radial from its middle ; lower median emitted a t  nearly onc- 
half and middle median from near end of the cell ; submedian straight ; 
internal recnrved. Pslpi porrect, second joint stout, third joint very 
long, of nearly the same length as the second ; legs slender ; enternre 
with a gradually thickened club. 

Type, H. tmolw. 

Hypolycm tmolua, Felder, Wien. Ent. Monata. vi, p. 293 (1862). Hewite., 
Ill. D. Lep. p. 49, pl. 21, figs. 3, 6. 

HAB. Philippines. 

Hypolycm &lua, Feld., Reiae No=, Lep. ii, p. 2412, pl. 30, flga. 16, 16. 
Hewits., 111. D. Lep. pl. 22, figs. 13, 14. 

Myrina uipylw, Feld., Sitzb. Ak. Wise. Wien, 1860, p. 451. 

Hypolyccmwr thawytas, Feld., Wien. Ent. Yonate. vi, p. 294 (1862). 
Eyp. mtyphua, Hewita., 1. a. pl. 22, fig. 11, 12. 

HAB. Lnzon. 

polyommobus etylua, Oodt., Ena. Meth. ix, p. 633, (1823). 
Amblypdicr erylw, Horaf., Catal. Lep. Mw. E. I. C. p. 111 (1829). 
Hypolyccmwr eryLu.9, Hewite., Ill. D. Lep. p. 49, pl. 21, figs. 1,2, 4, 

E ~ B .  N. E. Bengal, Sikkim, Khasia Hills, Chorra Punji, Burmah, 
Malacca, Singapore. 
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Hypalyeanra andamana, Moore, P. Z. 8.1877, p. 589. 

HAB. Andamans. 

HYPOLYCZNA THECLOIDES. 

M y k  theeloidss, Feld., Wien. Ent. Monate. iv, p. 395 (1860). 
HAB. Mahca, Singapore. 

Hypolyema astyla, Feld., Wien.,Ent. Monate. vi, p. 294 (1862) ; Beiee Norara 
Lep. ii, p. 243, pl. 80, flgs. 17, 18, 

HAB. Philippines. 

Differs from typical Hypolycmna in the more triangular form of 
forewing, the costa being longer and moro regularly convex, tho exterior 
margin more oblique, and the posterior margin shorter and convex to- 
wards the base : hindwing somewhat shorter, the costa being very con- 
vex in the middle, tho exterior margin truncated from tho middle me- 
dian, the male on the upperside with a prominont glandular patch of 
scales between the costal and snbcostal veins, and with threetails, the 
middle one being long the othera short. Second joint of p l p i  much 
lower and the third shorter and stouter. 

Type, D. ravindra (Myrina ravindra, Hod.) .  

DBUPADIA BOIBDWALII, n. sp. 
Myn'na lisias, Boiad., Speo. &n. Lep. Pap. pl. 22, tig. 2 8 (we Fabr.). 
Male. Upperside : forewing purplish violet-brown, with a broad 

oblique transverse discal almost quadrate red band : hindwing cobalt-blue, 
darkest and purp l i sh-V~O~~C~OW anteriorly ; costal border and abdomid  
-gin violet-brown ; cilia and tails edged with white. 

Female. Upporside : forewing somewhat paler brown, the red band 
of tho same width and quadrangular form as in male : hindwing pale 
violetbrown, the d i s d  area eomewhat red-streaked ; above the bib me 
fom black spota surmounted by lilac d e s .  

Underside : forewing ochreow-red, with a brighter red pale-bordered 
streak a t  base of the cell, a. band a c r o ~ ~  middlo of the cell, another at  its 
end, and a similar discal band which hae a slightly dusky lnnnlated bar- 
der a t  the upper outer end, a submarginal slender black slightly sinuous 
line : hindwing white, the costal border and apex being slightly red, with 
tho basal and subbasal spots entirely black, a duplox slender blwk s t m k  
a t  ond of tho cell, o siruiler one above it, rr cliscal zigzsg duplex line, & 
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rt single bhck submarginal line ; a large anal and a subanal black spot 
surmounted by metallic-blue scales, which also h v e r s e  the intervening 
subanal space. 

Expanse 8 13, 9 1Q inch. 

H ~ B .  Moulmein ; Mergui. In  coll. F. Moore and Indian Mnsenm, 
Calcntta. 

Drulpadia lieias (Pap. lisiae, Fabr.) badly fignred in Donovan's Ins. 
of India, pl. 40, fig. 1,-is distinct from the above. Both sexes of the 
type of D. lisias are in the British Musenm Collection. 

DRUPADIA FABRICII, n. sp. 

Female. Upperside : forewing violet-brown, with a slightly broader 
and more irregular-shaped oblique medial red band than in female of 
typical D. liaiae, the band also having its outer border scalloped : 
hindwing paler brown, with grey-bordered anal marginal spots. Under- 
side also differs from D. lisias in the apical area of forewing being 
sufised with a dusky tint ; at the base of the cell is a small round pale- 
bordered spot, not an elongated triangular mark a9 in D. lisias, the 
short band crossing the middle of the cell is black, the streak at  end of 
the cell is more distinct, the transverse diem1 band black-lined and black- 
ish internally at  upper end, the submarginal line also being broader and 
more prominent : hindwing with the markings less prominent than in 
D. lisim, the basal bar shorter, the outer costal narrow streak further 
from the second, the first bar between the snbcostals bcing midway be- 
low the two outer costals, the three subbasal spots are small and widely 
separated, the bar at  end of the cell and the spot beneath it are pale- 
centred, the zigzag discal interrupted band is composed of duplex streaks, 
which are wide apart with the interspace white. 

Expanse 9 1-&, inch. 

HAB. Mergui. In coll. Indian Museum, Calcutta. 

CHLIAEIA, n. g. 

Male. Wings small : forewing triangular ; costa gcntly arched ; 
extcrior margin oblique, posterior margin straight; four subcostal 
branches, first emitted a t  one-third before end of the cell and rrlightly 
touching the costal vein near its end; second and third branchcs a t  
equal distances apart ; cell extending to nearly half length of the wing ; 
discocellular extremely slender ; one radial from near its middlc ; the 
middle median from near end of the cell, lower a t  one-third before the 
end ; subme& nearly straight : h i n d h g  short ; apex convex, exterior 
margin oblique a d  waved ; cell short, broad ; costa arched from near 
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the base ; first subcostal from near end of the cell ; discocellular ex- 
tremely slender, oblique; redial from ih middle ; two upper medians 
from end of the cell, lower at nearly one-half before the end ; eubmedian 
straight ; internal recurved ; a elender tail from end of lower median and 
enother from the submedian. Palpi porrect, aecond joint stout, third 
joint very elender ; antenme with a short eptular  club. 

Type, 0. 0 t h .  

Hyplycmma otholwr, Hewits., Illnnt. D. Lep. p. 60, pl. 22, fig. 17, 18 (1865). 

HAB. Da jiling. Khssia Hills. 

CHLUEU ELTOLA. 

Hypolycmo eltolo, Hewits., IIlut. D. Lep. Snppl. p. 14, pl. 5, fig. 87, 88 (1869). 

H A B .  Andamam. 

CHLIABIA KINA. 

H y p o l y c m ~  kinq He*., Illmt. D. Lep. Snppl. p. 18, pl. 6, fig. 38, 84 (1869). 

HAB. Sikkim. Nepal. 

CHLIABIA CHANDEANA. 

Hypolycamcr chandrana, Mwre, P. Z .  9. 1882, p. 249, pl. xi, fig. 2, &. 

HAB. Lahul, N. W. Himalaya. 

CHLIARIA NILOIBICA. 

Hypdycoma ndgirico, Mwre, P.  Z. 9.1889, p. 5 8 ,  pl. *, Bg. 8. 

HAB. Nilgirh. 

Male. Wings small : forewing somewhat broad, coeta arched a t  the 
baae, apex pointed, exterior margin elightly obliqne and convex, posterior 
margin convex near the base ; subcostel vein five-branched, first branch 
emitted a t  nearly one-half, eecond a t  one-fourth, and third from near the 
end of the cell, third bifid neer its end ; cell extending to half length of 

5 
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the wing ; discocellular slender ; redid from ita middle ; lower median 
at more than one-third and .middle median from near end of the cell ; 
snbmedian straight : hindwing short, broad, c o d  arched in the middle, 
exterior margin with a single slender tail from end of lower median ; 
cell broad, triangular, extending half the wing ; first subcostal at one- 
half before end of the cell ; discocellular oblique, slender ; radial from 
its middle ; lower median at nearly one-half and middle median from 
near end of the cell; submedian and internal veins recurved. Palpi 
porrect, second joint long, third joint short, elender, pointed ; antennaa 
with a large thick pointed club. 

Type, 8. -aka. 

Thscla rraedra, Hornfield, Catal. Lep. M u .  E. I. C. p. 91 (1829). 
DBucloria aasda, Hewits., Illnat. D. Lep. pl. 6, fig. 45, 46. 

H A B .  Java. 

Thccla mdika, Horefleld, Catal. Lep. YM. P. I .  C. p. 90 (1829). 
Di.psae d i k a ,  Moore, Catd. Lep. Mna. E. I. C. I. pl. 1 a., fig. 6 (1867). 
My- d i k a ,  Hewita., Illnat. D. Lep. pl. 16, fig. 41-43. 

HAB. Java. Sumatra. 

Hypolycama g*otei, Moore, P. 2. 8. 1888, p. 637, pl. 49, fig. 6. 

HAB. N. E. Bengal (Grote) .  

Hiibner, Ven.  bek. Sohmett. p. 81 (1816-18). 

Male. Forewing ~hort,  broad; costa very much arched from the 
beee, apex acute, exterior margin very slightly oblique, posterior margin 
long, slightly convex in middle, the convex edge being fringed with long 
hairs ; on the underside of the wing is a glandular patch of scales situat- 
ed immediately above the snbmedian vein; cell broad, extending in 
length to half the wing ; costal vein short ; subcostal arched from the 
h e ,  &at branch emitted at one-half, second at one-fourth, and third 
immediately before end of the cell, third trifid at three-fourths from ita 
h e ,  fifth from end of the cell ; discocellulars erect, upper shortest ; 
dial from near their middle ; the middle median emitted from near end 
of the oell, lower 8t one-fourth before the end ; snbmedian straight : 



hindwing short, lengthened hindward ; costa very convex, apex almost 
angular, exterior margin very oblique and sinuous, lobate a t  anal angle, 
f ' i s h e d  with two short slender tails ; on the upperaide i a subcostal 
glandnlmr patch of scales ; costal and subcoats1 veins joined together for 
e, short distance at their base, widely separated beyond, metel much 
arched from the basal juncture ; cell broad, triangular; two subcostal 
bmnchea, first emitted a t  one-third before end of the cell ; discooellnlare 
very obliqne ; lsdial from near their middle ; two upper medimm from end 
of the cell, lower at  one-third before the end ; median straight ; inter& 
short. Body moderate ; pmlpi wending, second joint long, ascending 
above level of the eyes, third joint hmlf its length,  lender ; legs slender ; 
antennm slender, gradually thickened to end, tip pointed. 

Type, I. heliacs (heliw, h b r . ;  Hewits., Ill. D: L. Suppl. pl. 4 f. 31.) 
The typical species of Iolaw ere African. The charmcbns of the 

genus are here given for comparison with its Asistic allies. 

Forewing broad, ooeta arched, exterior nrergin slightly oonvex, 
posterior margin nearly strmight ; cell broad, extending to hmlf length 
of the wing, mtd vein extendicg to half the margin; first subcos- 
&l emitted at  two-fifth and seoond a t  one-fourth before end of the cell, 
third bifid a t  nearly two-thirda from the base; diecocellulmr slender, 
slightly bent outward in the middle ; the raditd from its angle ; lower 
medimn a t  one-third and middle median from close before end of the 
cell ; submedian straight : hindwing broad, caeta abmptb  m h e d  a t  
the bnae, apex convex, exterior margin oblique and sinnow from middle 
medimn, anal angle lobed, with a slender tail from lower median and 
another from submedian; costal and sub& joined together for a 
short diatance a t  the base, the costal much arched from above the jnnc- 
tnre, and extending to the apex ; first enbcoetal emitted at one-fifth be- 
fore end of the aell ; diecocellnlmr o u t d y  oblique and bent outward at  
the middle ; the from ita angle ; oeU broad, extending to nearly 
hmlf the wing ; lower median a t  one-third and middle median from im- 
mediately before end of the cell ; aubmedien stmight ; interne1 reanrved. 
Body short, thick ; pmlpi porrect, second joint long, extending half length 
beyond the eyee, third joint slender, slightly fneiform, nearly half length 
of the second ; mntennae short, stout, with a gradually thickened club ; 
lege ahort. 

Type, 0. illurgw. 
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COPHANTA ILLUROIB. 

Iolaun i l lwgis ,  Hewitson, 1llnst. D. Lep. Soppl. p. 10, pl. 4, Bg. 87, 38 (1869). 

HAB. Da jiling. 

Zolauu m&tuu, Hewib., Illnet. D. Lep. p. 47, pl. 21, fig. 29, 80 (1866). 

E ~ B .  Silhet. Dajeeling. 

Male. Forewing comparatively more triangular than in typical 
Iolawr (I. Lliwr), the exterior margin being somewhat oblique, and the 
posterior margin shorter ; venation similar ; on the upperside of the 
typical species, between the median and wbmedian veins, is a tnft of h e  
haim covering a mil gkndnlar-scaled spot, and on the underside there 
is also a tnft of hairs on the middle of the posterior margin : hindwing 
compsratively broader, being leas produced hindwsrd, the apex more 
convex, and the glandular subcostal spot less prominent. 

Type, D. vidzrra (Amblyp. vidwa). 

Amblypdia c d u r a ,  Horsf., Cetal. Lep. Mne. E. I. C. p. 118, pl. 1, flg. 6, 68. 8, 
(1829). 

Hu. Jam. Borneo. 

From typical Javan D. vidura, this differs in the darker blue of the 
upperside. The colonr of the underside is also brighter and of an  
ochreous-brown tint, the transverse white band ia somewhat broader, the 
submmginal black line composed of short cnrved portions between the 
veins, and the whole series forms a mow cnrved line in crossing each 
wing ; the black subgnel and lobe-spot is slightly smaller, and the former 
is but very slightly surmounted with red. 

Expenee 8 14 inch. 
H ~ B .  Moulmein. In coll. British Mnseum. 

DACALANA COTYB. 

I d a -  cotys, Hewiteon, Illrut. D. Lep. p. 48, pl. 19, Q. 19, U) (1866). 

Hu. Nepal. Derjiling. 



1884.1 &.mien of A&tic Diurnal Lepidoptera. 

& n u  PEATAPA, Moore. 

PEATAPA BBOTM, n. sp. 

Female. Upperside p n r p w e n t  greyish-blue : forewing with the 
anterior msrgin from the costal vein, the apex broadly, and the exterior 
margin violeebrown ; cilia grey : hindwing with a marginal row of nar- 
row violetblack ~pote  ending in a red anal lobe-spot ; a slender black 
marginal line ; cilia greyish-white ; the two tails black with white 
cilia. 

Underside glossy p n r p u m n t  greyish-white : forewing with an 
indistinct darker bluish-grey streak at end of the cell, and two slender 
lnnnlar h i r e  along exterior margin ; a transverse discal slender promi- 
nent black broken sinuous line : hindwing with a similar cell streak and 
outer marginal fascire, the latter darkest at anal end ; a jet black anal 
lobe-spot, on which ere a few scarlet scales and some tnrqnoise-blue 
d e s  along its inner border ; a transverse discal zigzag slender black 
broken line ending upward above the anal lobe. 

Expanee 14 inch. 
HAB. Silckim. In coll. Indian Museum, Calcutta. 

REMELANA, n. g. 

Male. Forewing leas triengnlar than in Tajuria (T.  longinus, Fabr.), 
the costal margin more abrnptly arched at the bsee, exterior margin 
elightly convex, posterior angle rounded : hindwing broader and less 
produced hindwmrd ; costa less arched at the baae, very convex external- 
ly, with a slender tail from end of lower median and another from the 
wbmedian, abdominal margin short. Palpi shorter, second joint stouter, 
and third joint longer ; antennae shorter, tip shorter and more re-ly 
clavate. Venation similar. 

Type, B. jangala. 

Amblypodia jw+ Holafield, Catal. Lep. Mm. E. I. C. p. 118 (1829), 9 ; Moore, 
ibid.p. rLO, pl.18, f. 11, 8 .  

HAB. Java. N. E. Bengal. 

REM ELANA TEAVANA. 

lllyrino t~amma, Hewiteon, Illnet. D. Lep. p. 88, pl. 17, f. 69-60 (1MS) 8 .  

HAB. Sumatra. Singapore. Borneo. 
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APPORABA, n. g. 

From Thaduka this d8e'rs in the forewing having the exterior 
margin bianplated and produced outward below the apex. In the 
hindwing the costa i u  longer, arched a t  the h e ,  and produced to an 
upward angle a t  the apex ; the exterior margin is deeply scalloped ; it, 
also has three shorter tails. Palpi long, porrect, second joint extending 
two-thirds beyond the eyes, third joint also long and slender, being half 
the length of second ; antennm stouter and blunt a t  tip. 

Amblypodia a t k h i ,  Hewitn., Catal. Lyo, Brit. Mne. p. 3. pl. 8, fig. 92, 93 
(1862). 

HAB. Monlmein. 

SATADRA, n. g. 

Forewing comparatively longer and narrower than in typioal Pan- 
chala, the costa abruptly arched a t  the b e ,  exterior margin oblique :. 
hindwing slightly but regularly arched along the ooeta, apex very con- 
vex, exterior margin oblique, with a slender tail at  end of lower median 
vein and a point a t  end of both the middle median and submedian. 
Venation similar to that of Panchlo. 

Type, 8. atrw.  

A~nblypodia dea, Hewits., Catal. Lyo. B. M. p. 12, pl. 7, fig. 79, 81 (1862). 

HAB. In&. 

SATADRA BELTA. 

A d l y p o d i a  eeltu, Hewits., Ill. D. Lep. p. 14. pl. 3q i. 88, 37 (1889). 

HAB. Monlmein. 

ddbpodia agaba, Hewite., Caw. Lyo. B. 116. p. 8, pl. 4,f. 89,40 (l8f32). 

HAB. India. 
In the Hewitaon Cabinet thh specie6 ia placed under 8. a h .  

Amblypd ia  bupda, Hewits., Ill. D. Lep. ii. Suppl. p. 21, pl. 8, 6g. Y 46 (1878). 

HAB. Nepal. Darjiling. 
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SATADRA BAZALUS. 

AmbZypodia basalus, Hewita., Caw. Lye. B.*M. pl. 4, fig. 57,s (1862) d .  

H A B .  Nepel. 

SATADRA ATRAX. 

AmbZypodio W ,  Hewits., Catel. Lyo. B. M. p. 18, pl. 7, fig. 80.82 (1862). 

H ~ B .  Nepal. 

Amblypodio a n t h h ,  Doubleday nnd Hewib., k. D. L. pl. 74, f. 6 (1852). 
Hewits., Cetal. Lya. B. M. pl. 8, f. 23. 24. 

H ~ B .  Moulmein. 

SATADEA C ~ A U C A ,  n. tip. 

Allied to 8. alea (Amblypodia alea, Hewits). Male and female. 
Uppemide of a more purplish violet-blue than in 8. a h ,  the marginal 
black border comparatively narrower in the male. Underside of a darker 
purplish violet-brown: forewing with the basal spots darker, the two 
cell-spota ve y small and round, the diacocellnlar spot and the two below 
the cell narrower, the transverse discal band regular and not broken on 
the upper median vein, the mbmsrginal and marginal lnnules obaoles- 
cent : hindwing with the basal and mbbesal spots darker and very small, 
the d i s d  eigzag band narrower and less distinct, the submarginal and 
marginal lunnles obsoleecent ; anal angle less speckled with metallic- 
green scales, the anal black spot only preaent. 

Expanse 6 19, 9 14 inch. 
H ~ B .  Canara, 8. India (Ward). In coll. F. Moore. 
In fl. a h  the underside is uniformly purplish-brown, the mar@ 

ell of a regular colonr and distinctly lined with pele purplish-white. 

SATADBI OHOLA, n. sp. 

Closely allied to 8. areste (Amblypodiu areste, Hewits.). Male. 
Upperside of a comparatively darker purplish blne, the marginal black 
borders being one half leas the width. Female. Upperside also with the 
blne area extending comparatively more over the disc. Underside : fore- 
wing more dusky olive-brown in colour, with much narrower whitish 
cell-streak, q&te spot beneath it, and transverse discal band, the 
outer band being more defined: hindwing with similarly disposed 
markings oxcept that the subbasel bend hi very broad and ontire (not 
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msonlar as in 8. areste), and the markings are d l  of a dsrk somewhat 
senescent-brown, with pale pinkish-white borders and the interspaces 
pale pinkish violet colour (not grey as in S. areete) ; at the anal angle is 
a marginal black spot and another between the middle and lower median 
veins, both spots and the intervening marginal space speckled with me- 
tallic-green scales. 

Expanse 8 9 1& inch. 
E ~ B .  Sikkim. In coll. Indian Museum, Calcutta, and F. Moore. 

SATADRA LAZULA, n. sp. 

Male. Upperside of both wings entirely nltramarino-blue ; the ex- 
treme costal edge of forewing, the costal and abdominal borders of hind- 
wing, and the cilia being black. 

Female. Dark violet-brown, the forewing with ultramarine-blue 
within the cell and obliquely below on the disc, and narrowly on middle 
of the hindwing from base of the cell. Underside dark purple-brown : 
forewing with similarly disposed but broader markings than those in 
8. chola, the two outer bands purplish-violet : hindwing dark pnrple- 
brown, with similar markings to those in 8. chola, the discal bands con- 
tinuous, the interspaces brighter pink, the anal marginal spots small and 
more numerously green-speckled. 

Expanse I& inch. 
HAB. Sikkim. In coll. Indian Museum, Calcutta, and F. Moore. 

SATADEA PATUNA, n. sp. 

Female. Smaller than 5. luaula. Upperside dark violet-brown, 
the bawl and discal areas purplish-blue, paler than in S. laaula, but 
disposed as in female of that species. Underside purplish-brown : fore- 
wing with similarly disposed cell, streak, discal band, and lower quadrate 
patches, but of a pale ochreous colour : hindwing with the basal area 
broadly and entirely dark bright purple-brown (more like that of typi- 
cal 8. apidanzce), which merges into a tramverse broad pale purplish- 
ochreom inner discal fascia, and again into a dark purplish-brown outer 
discal fascia, the outer border of the wing being broadly pale purplish- 
brown ; across the disc are traced two series of indistinct brown-lined 
marks, which are similarly disposed to, but are less continnous than, those 
in 8. lazula; an indistinct brown marginal lnnnlar line, but no metallio 
speckles a t  anal angle. 

Expanse la inch. 
Has. Nepal (General Runteay). In coll. F. Moore. 
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SATADRA CECA. 

Amblypodia cceca, Hewits., 111. D .  Lep. p. 14, pl. 4, fig. 28 (1863). 

HAB. Borneo (Sarawak). 

SATADRA AREYTE. 

Amblypodia arerrte, Hewits. Cntal. Lyo. B. M.  pl. 5. f .  43, +A (1862). 

H A B .  Dnrjilix~g. 

SATADRA FULQIDA.  

Amblypodia fulgida, Hewits., Ill. D .  Lep. p. 11, pl. 5, fig. 31 (1863). 

HAB. [ T  Philippiner~]. N. India. 

SATADRA CHINENSIS.  

A r h d a  chin&, Feld., Raise N o v m  Lep. ii, p. 231, pl. 29, f. 10 (1865). 

HAB. China. 

SATADRA DIARDI. 

Amhl~podia diardi, Hewits., Catnl. Lyc. B. M. p. 9, pl. 5, f .  41, 42, (1862). 

HAB. Penang. Singapore. 

SATADRA A P I D A N U S .  

Pupilto apidunrc~, Cram., Pap. Exot. ii. pl. 137. f .  F. 0. (1779). 
Amhf!ypt~diu ujtidnr~ua, IIuraf., Cntal. Lsp. Mu. E. I. C. p. 100 (1829). 

HAU. Java. Sumatra. Borneo. 

SATAURA ZETA. 

Ar,rblypodiu z r t ~ i ,  Moore, P .  Z. S. 1877, p. 5 W ,  pl. 58, f .  6. 

HAR. An&mar~s.. 

Forewing with the costa less arched than in Puticilala, apex less 
poixited, exterior margin mow oblique, and wnved ; fonrth srtbcostal vein 
emitted further from exid of the third : hindwing not HO hroird or qnndratu 
ill shape, the coate b u t  sliglitly amlird fnnu the b e ,  exterior margin 
more oblique and regnhrly convex, with a slender tail one-fourth of an 
an inch long from end of lower median vein ; abdominal margin shorter. 
A n t e d  club somewhat shorter. 

Type, A. paraganeea. 
ti 
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ACE,MNA PARAOABEBA. 

Amblypodia pamrJanesa, De Nichville, J o m .  Asiat. 800. Bongal, 1882, p. 63. 
Panchala parqanesa, Moore, P. 2. 8. 1883, p. 630. 
Amblypodia gaaesa, Hewits., Cntal. Lyo. B. M. pl. 7, f .  72 (1862). 

HAB. Nepal. 

Forewing short, broad, triangular ; apex ncutc, exhrior margin very 
slightly oblique, posterior angle somewhat rounded : hindwing short, 
broad ; costa arched towards the b e ,  exterior margin very convex ; no 
tail. Antennm slender. 

Type, D. perimuta. 

DARA~ANA PXRIPUTA. 

AmbZypodia perimuta, Moore, Catal. Lep. Mns. E. I. C. 1, p. 42 (1857). Howits. 
Catnl. Lyc. B. Bf. p. 12, pl. 6, fig. 65, 66. 

HAB. KhasL Hills. Magaree, Pegn. 

DARASANA NEWARA, n. Bp. 

upperside violet-brown : forewing with the basal and discal area, 
purplish violet-blue, which extends also above the cell to near tho costal 
edge, the onter brown border being nbont one-tenth of an inch in width : 
hindwing with the basal area purplish violet-blue, the outer border being 
two-bnths of an inch in width. Underside pale-brown ; with faint traces 
of pale-bordered marks within and beneath the cell, at  its end, and a, 
mom distinct narrow macular discal and submarginal lunular band : 
hindwing with four indistinct pale-bordered darker brown basal spots, 
a similar subbasal series, a discal broken band, and marginal double 
lunular band. 

Expanse 1& inch. 

HAB. Nepal (Gmtl .  Ramsay). In Coll. F. ,Moore. 

&nus NARATHURA, Moore. 

NARATHURA ROONA, n. sp. 

Closely allied to, but smaller than N. aroa (Amblypodia aroa, Hewit- 
son, ni. D. Lep. p. 13, pl. 2, f. 12), from Snmtm.  Female. Upper~ide 
dark violet-brown, costal edge and cilia paler : forewing with the bahlal 
and disml area, and the hindwing with the basal and medial discs] area, 
violet-blue. Underside of n similar tint of brown to that in N. nroa, mark- 
ings &o similarly disposed, but with darker centres ; on the forewing 
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the cell-spots are smaller and oval in shape, and tho discal band broader ; 
on the hindwing the basal spota are more founded, the distal band more 
conspicnom and less zigzag in shape, and the submargiual and marginal 
lnnnlar line more distinctly formed ; at the anal angle is a black spot and 
mother between the median veim, the spots and intervening space being 
speckled with metallic-green scales. 

E x p e e  1& inch. 

&B. Andaman Isles. In coll. Indian Hnsenm, Calcutta, and British 
Museum (Hewitson Cabinet). 

AMBLYPODIA ANDERSONII, n. sp. 

Male. Smaller than A. taooancr. Upperaide of a similar tint of 
ultramarine-blue; both wings with a mnch narrower black marginal 
bordor. Underside much darker-colonred, but similarly marked. 

Expanse 12 inch. 

m a  Sampn, Mergni (Dr. AnderSoll). In coll. lnd. Mu., Calcntb 

Family PAPILIONIDB. 

Subfamily PIERINE. 

&nu8 CATOPHAQA, Hiibner. 

CATOPHAOA WARDII, n. 8p. 

Allied to the South Indian and Ceylonese 0. uecm&o. Male and 
female of mnch largor size. 

Male. Upperside olivacoous-white : forewing with a broad black 
apical band oxtending from middle of tho costa to near the posterior 
angle, the band traversed by a curved subapical row of five small white 
spots, the inner border of the band excavated below the costa to below 
the se-d upper epot, then bulged inward to 'the disc in front of the two 
lower spots, concavu below the middle median to lower median, below 
which tho ond of the band is imperfect and terminates on the submedian ; 
base of wing broadly grey and sparsely spcckled with minute blwk 
scales on base of the costa : hindwing with a marginal series of broad 
black confluent dentato spots, which decrease in width from the costa. 
Underside : forewing oliwceous-white, apex pale yellow, with a curved 
b k  subapical band similar to the inner portion on the upperside : hiud- 
wing pale yellow throughout. 

Female. Upperside of a darker tint of olivsceouewhite than  in 
Inale: forowing with a brooder black apical band, which is traversed by 
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three subapical whih spots, the inner border of the band being less exca- 
vated below the costa, the excavated space being shorter and angular on 
the middle median, more deepli concave beneath it, and the end entirely 
black to the submedian vein : hindwing with a broader continuous black 
band, the inner border of which is acutely dentated. Underside : fore- 
wing with the basal area tinged with yellow, the discal area olivaceous- 
white, and the apex glossy olivaceous-white ; a broad curved subapical 
black band corresponding to the inner portion on the upperside : hind- 
wing entirely pale glossy olivaceow-white. 

Expanse 6, ? 2; inches. 

HAB. Coonoor, Nilgiris, S. India (Ward and Lindsay). In coll. 
Indian Museum, Calcutta, and F. Moore. 

CATOPHAOA ROEPBTORFFII, n. sp. 

Male. Upperside white : forewing slightly grey and sparsely black- 
saled along base of costal border ; a black.speckled spot between npper 
and middle median veins. Hindwing immaculate. Underside : fore- 
wing white, apex very pale yellow; the black-speckled spot as above : 
hindwing very pale yellow. 

Expanse 2# inches. 
HAB. Nicobar Isles. In  coll. Indian Museum, Calcutta. 

Near to 0. paulina. Male. Differs from the same sex of that spe- 
cies in the entire absence of the blackish apical margin on the forewing, 
and in the presence of the discal spot. 

Genns IXIAB, Hiibner. 

IXIAB QANDUCA, Kl. 8p. 

Male and female. Upperside deep sulphur-yellow : male : forewing 
with the apex brownish black traversed by a moderately broad orange- 
red subapical band, the inner border of the band being very slightly 

with black : hindwing with a very slender black-speckled marginal 
band. 

Female : forewing with a narrower and more irregular-bordered sub- 
apical band, which is slightly tinged with orange-yellow, the inner border 
of the band is broadly black across end of the cell, and from the npper 
median the indentation of the lower portion of the band the border 
consists of a very slender black-speckled line, the lower portion of the 
band is indented with black, the next npper interspace has a medial black 
spot, and the third upper interspace is broken by a large black spot : 
hindwing with a broader dentate-bordered black marginal band. Under- 
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side of both sexes ochreous-yellow, palest on baee of the forewing ; both 
wings with sparsely disposed slender brown strigm: forewing with a 
blackish spot a t  end of the cell, a transverse' discal row of purple-brown- 
speckled spots with white centres : hindwing with a similar white-centred 
purple-brown-speckled costal spot and row of discal spots, the second and 
third npper spots being the largest : a brown dot also a t  end of the cell. 

Expanse 8 2, 8 2g inches. 

HAB. Calcutta (February). In  coll. Indian Musenm, Calcntta. 
Nearest to, but distinct from, I. moul~neinensti. The male differs 

from it above in the comparatively narrower orange-red band and its less 
black inner border. The female also is quite M e r e n t  from the same 
sex of that species. 

Genuu IDMAIS, Boisd. 

IDMAIB BURYA, n. sp. 

Nearest to I. oriens. Male larger, upperside much brighter-colour- 
ed, the black apical band broader, and i traversed by three spots only, 
which are comparatively shortor ; the marginal spots are more prominent, 
the black inner border terminating on the upper median as in I. orim~s ; 
below the three subapical spots are two black spots. CeU-spot on fore- 
wing three times the size of that in I. orienrr on both the upper arid 
underside : hindwing with six marginal black spots, larger than in I. 
oriens. Underside much brighter-coloured than in I. oriens; bwe of 
both wings deep yellow, the outer borders broadly uuffused with orange- 
red, the discal macular band similar but much less prominent on the 
hindwing. 

Expanse 18 inch. 
HAB. Sonakhala, Orisss. In  coll. Indian Musenm, Calcutta. 

Genus MANCIPIUH, Hiibner. 

Male. Upperside pale yellowish-white ; forewing with the bme of 
the costal border sparsely black-speckled ; a black band a t  the apex, the 
inner border of the band being curved, slightly irregular, and termina- 
ting a t  the middle medinn vein ; a small black discal spot between the 
upper and middle medians, and a slight black-speckled spot a t  lower end 
of tile cell. Uncluruido : forewing whito, with the apex pale ~eIIow, tho 
discnl and discocellular spot as  on upperside : hindwing yellow. 

Expanse 2 inches. 
HAB. N a p  Hills, hsam. In  coll. Iudian:Mueum, Calcutb. 
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Genus APPIAB, Hiibner. 

APP& AMBO~DEB,  n. sp. 

Male. Upperaide white : forewing with a narrow apical black band. 
Underside : forewing white, the costal border, and apex corresponding to 
the band on upperside, pale brownish-ochreow : hindwing entirely palo 
brownish-ochreous, with a slight indistinct dwky fagcia extending from 
the base along the subcostal and median vein. 

E x p e  1% inch. 
HAB. Silhet. Dihung, Aaaam. In  coll. Indian Museum, Calcutta, 

and F. Moore. 

Qenus HIPOBCRITIA, Hiibner. 

Male. Upperaide white : forewing with a black-speckled apical band, 
which ia traversed by four subapical white spots. Underside : forewing 
white, with the apex ochreous-white and slightly speckled with ochreons- 
brown scales : hindwing ochreous-white, sparsely speckled with ochreons- 
brown scales with slight traces of their clwtering on the anterior margin 
near end of the costal and subcoshl veins and across the disc in an indis- 
U c t  zigzag fascia ; a small blackish spot a t  end of the cell. 

Expanse 13 to 2 inches. 
HAB. Silhet; haam. I n  coll. Indian Muaenm, Calcutta, and 

F. Moore. 

Allied both to g. indra and to H. mahanu. Distinguished from 
the latter by its smaller size. E'orewing with paler and less defined b h k -  
b h  apical band. NO subapical curved black fascia on the underside. 

Subfamily PAPILIONINB. 

PAPILIO LADAKENSIB, n. sp. 

Male. Diatingnished from the N. W. Himalapn P. askticus by 
the absence of the elongrtted tail on the hindwing, which in thi8 form is 
reduced to a short point but little more ~ u t e  than the am1 angle. Tho 
forewing is comparatively narrower, and tho hindwing is less co~lvcx and 
with less acutely sinuous exterior margin. On tho upperaide tho yellow 
is also of a paler tint : forewing numerously covered with yellow scales 
between all tho mnrkings, the cell bands are shorter transversely and 
broader, &nd tho inner cell-band ie regularly qnadrate ; the discd band  
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elso comparatively narrower and with more slender intervening black 
veins ; the marginal row of spots is bmdqr,  and the intervening trans- 
verse discnl area ia narrower : hindwing with the outer border of the 
yellow basal area excavated between the veins, the marginal spots shorter 
and somewhat broader, the anal lobe-spot also smaller and broader. 

Expanse 3: inches. 

HAB. Tarhsam, Ladak. In coll. Indian Museum, Calcutta. 

PAPILIO BIKKIMENSIB, n. Bp. 

Differs from N. W. Himalayan and Nepalese specimens of P. asiati- 
cus in tho very mnch darker black colour of the upperside ; and in tho 
forewing having thc yellow cell-bands qnadrate in form, the discal band 
composed of smaller and shorter portions, and the area intervening be- 
tween the band and the marginal spots broader. On the hindwing, the 
veins are broadly black-lined, the abdominal border also black and leav- 
ing but a small subanal Iunnle ; the discal margin of the yellow area 
has a more regularly scalloped edge, and there is slso a broader discal 
area intervening between it and the marginal spots; the crimson anal 
lobespot is smaller, narrower, and has a lower retort-like blsck spot. 

Expanse 29. to 3Q inches. 

~ A B .  Sikkim (Elwes). 

Family HESPERIIDB. 

CUPITHA, n. g. 

Male. Forewing elongated, triangular, costa arched at  the base, 
extorior margin oblique, posterior margin convex towards the base ; first 
subcostel emitted at  nearly one-half before end of the cell, tho branches 
a t  equal distance apart ; cell extending to nearly two-thirds length of 
the wing; discocollulnr almost erect, slightly bent close to npper end 
and below tho middle ; npper radial from the angle near subcostal, lower 
radial from the angle below the middle ; tho middle median a t  one-sixth, 
and lower medinn at  four-sixths before end of the cell, submedian undu- 
lated ; on the underside of the forewing is a short, broad, nacreous patch 
on the middle of posterior margin, across which the submedian is lined 
with rough scales, and from near the b of the margin projects a broad 
pencil of long rigid hairs : hindwing short, costa very mnch arched from 
the base, apex rounded ; costal vein extending to near apex, forked a t  
its base ; snbcostal bent upward and slightly joined to costal close to the 
b e ,  snbcostal two-branched, first branch from close to end of the cell ; 
discoccUulnr very slendor, slightly obliqoo and concave ; cell axtending 
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to  nearly half the wing, of equal width throughout; middle median from 
' near end of the cell, lowgr a t  more than one-half before the end, the 

portion from the midtlle nzedian to lower median distorted and extending 
beneath a drum-like glandular sac, which extends upward in a circular 
form within the cell from bane of lower metiian, the sac, or drum, as seen 
from the upperside, is flat, with a well-defined circular rim, and on the 
underside, i t  stands out from the surface in a corrugated circular form ; 
no radial present ; submedian straight ; internal vein curved. 

Thorax stout ; antennm with a slender club. 

Type, 0. tympanifera. 

CUPITHA PURREEA. 

Pamphila Pwreea,  Mooro, P. 2. 9. 1877, p. 664, pl. 68, fig. 10, 9 .  Wood- 
Maeon, Journ. Asint. Soc. Bengal, 1881, p. 261. 

HAB. Sonth Andaman. 

CUPITHA TYMPANIFERA, n. sp. 

Male. Upperside dark violet-brown ; forewing with a broad gam- 
boge-yellow basal costal band, and an oblique discal sinuous-bordered 
band extending upward from near base of the posterior margin to near 
the apex : hindwing with a broad transverse discal yellow band extend- 
ing from near the abdominal margin to near the apex and thence upward 
along the costal border. Cilia yellow. Body brown ; abdomen with 
yellow bands. Underside deep gamboge-yellow : forewing with a short 
ochreous-brown streak extending longitudinally from the base to end of 
the cell, and a broad patch a t  the posterior angle : hindwing with a 
similarly coloured speckled patch near anal angle ascending upward from 
end of submedian vein. Palpi and legs yellow, antennm annulated with 
yellow. 

Expanse 8 1;. 

Has. Magaree, Pegu. I n  cull. I?. Moore. 

This is a comparatively larger insect than C. yurresa ; tho bands on 
the forewing are broader and with more irregular borders, the ban& on 
the hindwing are also broader. 

Genus PLEYIONEURA, Feldor. 

PLEBIONEURA MUNDA, n. sp. 

Male and female. Upperside olive-brown : forewing with an ob- 
lique transverse disml semidiaphanous white band, similar to, but more 
compact than that i r ~  P. leucocera, the apex-spot starting from above the  
costal vein, the two lower largo spots, the small one beneath, as well as 
that outwardly between thorn, are not separated from each other, the  
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seoond lower apot between the median and snbmedian only being apart 
from the rest; three subapical conjoined white spote and two minute 
lower dote ; cilia very faintly alternated brownish-white : hindwing 
uniformly olive-brown : cilia deeply alternated with white. Underside 
paler than above: forewing marked the aame : hindwing numerously 
speckled with olive-peen scales towards a b d o h l  margin ; an olive- 
green-8peckled lunule a t  end of the cell. 

Expanee 1i inch. 
HAB. Sirnla ( L a y ) .  In  coll. F. Moore. 

&nlM SUA~TUE, Moore. 

Male. Upperside dark violet-brown : forewing with two small ~ U B -  
drate yellow spote a t  end of the cell, a larger spot immediately beneath 
end of the cell between the middle and lower medians, and 8 emdl spot 
between the base of upper and middle me&- ; between the lower 
median and snbmedian ie a very slight t m e  of an opaque yellowish 
~treak ; ailia edged with grey. Underside paler brown : forewing with 
the spots ria above, and a whitish diacal patch below them : hindwing 
speckled with olive-grey scales, which are most thickly disposed along 
the abdomid  border and form e distinct line dong the submedian vein ; 
two dark brown discal spots, one being situated between the middle and 
lower medians, the other between the latter and snbmedian. Body, pal- 
pi, and legs beneath olivaceoae-grey. 

Erpanee 1* inch. 

HAB. Andaman Isles. In coll. Indian Muaenm, Cdontta. 
Allied to 8. w h  (Hksperia sab,  Hewite.). 

SUMTU~ MBLLLBII, n. ap. 
Male. Uppereide very dmrk olive-brown : forewing with three e d  

nafiow white eemidiaphenom subepical spots, a h g e r  I ~ W I W  epot a t  
lower end of the cell, a still larger spot below end of the cell, and a small 
very slender spot between b e  of upper and middle medienu ; s s d  
yellowieh opaque apot elso above middle of the submedian: hindwing 
with the abdominal border broadly paler olive-brown. Cilia cinereona- 
white. Undereide : forewing dnsky-black, the costal border and apical 
area pale olive-brown ; spotted at3 above : hindwing very pale olive-brown, 
with the interspace between submedian and internal veine white. Pdp i  
beneath, and legs, and abdomen beneath, white. 

Expenee 14 inch. 
HAB. Sikkim (Otto MCller). In  coll. Indian Museum, Calcutta. 

7 
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Genus SATARUPA, Moore. 

SATARUPA P H I ~ A I U  n. sp. 

Male. Upperside dark vinons-brown : forewing with two, sometimes 
three or four, minute semidiaphanous yellowish white snbapical spots, 
a small spot at  lower end of the cell, a large quadrate spot below end of 
the cell, and a small spot also between the base of upper and middle 
medians ; a very indistinct greyish-brown-speckled submarginal lnnnlar 
fascia and a similar short fascia below the quadrate discal spot : hind- 
wing with a transverse subbasal pale yellowish band, and a curved sub- 
marginal indistinct greyish-brown-speckled lunular fascia, which gives 
the discal area a macnlar appearance. Female : forewing marked as in 
male, the short fascia below the discal spot more distinct : hindwing 
with the transverse band somewhat broader, the discal area between i t  
and the submarginal lunular fascia more distinctly macolar, being tra- 
versed by pale veins. Underside as above, the markings more promi- 
nent. Abdomen with slender white narrow bands ; front of head and 
base of palpi, and pectus, orange-yellow, tip of palpi black. 

Expanse 8 l&, Q 1& inch. 

HAR. Khasia Hills. In coll. Indian: Museum, Calcutta, and F. 
Moore. 

Allied to S. bhagava and to 8. sambara. 

SATARUPA NARADA, n. sp. 

Upperside purpumcent violet-brown : forewing with three small 
npper and two lower snbapical semidiaphanous white spots, a amall erect 
oval spot at  lower end of the cell, a slightly larger quadrate spot on the 
disc between npper and middle medians, and a broad band formed of three 
quadrate spots increasing in width from end of cell to posterior margin : 
hindwing with a broad white transverse medial band, the outer border 
with an ill-defined upper spot. Cilia edged with white. Underside 
marked as above ; the hindwing with the band showing a more defined 
macular outer border and a well separated npper spot. 
Expanse lT% inch. 

HAB. Darjiling, Sikkim. In coll. I n h  Museum, Calcutta, and F. 
Moore. 

Nearest allied to S. bhagava, but quite distinct. 
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Genus TAOIADES, Hiibner. 

TAGIADEB KHASIANA, n. Sp. 
Male. Nearest to T. ravi. Of larger size : forewing comparatively 

more pointed at  the apex : hindwing also broader, and with a more an- 
p l a r  apex. Upperside of a paler oliwceous-brown, the dusky markings 
less distinct on both wings, the apical and discal spots smaller. Female 
upperside also paler than in T. ravi, the apical spots on forewing some- 
what smaller, the cell spots similar, the two discal spots somewhat 
larger. 

Underside : forewing with the spots as above : hindwing more 
intensely whitish grey, the discal black spots much smaller and less de- 
fined. 

Expanse d 2, 9 2& inches. 
HAB. Khasia Hills ; Shillong ; Assam. In coll. Indian Museum, 

Calcutta, and F. Moore. 

LOBOCLA, n. g. 
Male. Forewing triangular, the edge of the costal margin slightly 

folded over on to the upperside from near the base to end of the costal 
vein ;* the costal vein extending to three-fifths the margin ; snbcostal 
five-branched, first branch emitted at  one-third before end of cell, second 
and third at  equal distances from the first, fonrth and fifth from end of 
the cell : discocellular bent outward near npper end and inwardly ob- 
lique hindward ; upper radial from the angle near snbcostal, lower radial 
from the middle ; cell long, extending beyond two-thirde the wing ; 
three medians, lower a t  three-fourths and middle median a t  about one- 
fourth before end of the cell; submedian straight: hindwing short, 
broad, apex rounded, exterior margin slightly produced and angular a t  
end of submedian vein ; costal vein extending to the apex ; snbcostal 
touching the costal close to the baee, two-branched, first branch a t  one- 
fourth before end of the cell ; discocellular very slender, almost erect ; 
the radial from its middle ; cell broad, extending to half the wing ; two 
npper medians from end of the cell, lower a t  about one-third before the 
end ; submedian and internal vein nearly straight. Body short, stout, 
thorax hairy; palpi broad, thickly clothed, apical joint short, thick; 
entennse with a long slender-pointed tip ; femora and t i b i  short, stout, 
slightly pilose, middle tibim with two and hind with four spurs, tarsi 
long. 

Type, L. liliarur. 
The speoiea of Etynnk ((3. d c e a ,  eta.) have a aimilar fold on the coatal mar- 

gin of the forewing. 



52 F. Moore-Decrcriptiolur of some new h a ,  kc. [No. 1, 1884.1 

LOBOCLA LILIANA. 

Plssiuwu~a liliunu, Atkhon, P. 8. 8. 1871, p. 216, pl. xrii, Rg. 2. 

HAB. Ynnan. 

LOBOCLA CASYAPA, n. sp. 

DifEers from L. liliarra in its smaller size. Upperside somewhat 
paler and of an olive-brown tint, sparsely speckled with olive-grey sa les  : 
forewing with the transverse semidictphanona yellow band one-third less 
in width, the portions being distinctly defined by the traversing brown 
veins, the subapical spots a h  mnch smaller. Underside mnch paler : 
forewing nnmeromly speckled with greyish-ochreom sales  a t  the apex, 
the band and apical spots as above : hindwing with similarly disposed 
markings, but all composed of more numerous greyish-ochreous sales,  
these scales being whitish in L. liliana. 

Expanse I+$ inch. 
Hm. hlesnri ( h n g ) .  Cashmere (Reed). In coll. Indian Museum, 

Calcutta, and F. Moore. 
I 
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111.-Account of the South-Wut MOWOW S t o m  of tL 26th June te 
4th July and of 10th to 15th November 1883.-By JOHN ELIOT, 
M. A., Meteorological Reportw to the h ~ ~ t  of Bengal. 

[ h i r e d  June 4th ,-Bend July end, 1884.1 

(With Pletea 11-X.) 

It is proposed in the following paper to give an account of the 
two most important and remarkable storms that occurred in the Bay of 
Bcngal dnring the year 1883. The first a t o m  was gonorated during 
the h t  week of June near tho Head of the Bay and gave very 

off the Bengal and Oriasa coats, and WIM the only occaeion on 
which it WIM necessary to hoist the storm aignala a t  tho sangor Islend 
&tion near the entrance to the H ~ ~ g h l y .  The second storm was formed 
in tho ~ u l f  of -ban during the second week of November, almost at  
tho end of the south-west monsoon, and pursued a very unusual course. 
It into the Bay of Bengal through the channel betwoon Capo 
N e w  and the Andaman Tslande. I t  then slightly mcnrved and moved 
in a northward direction, approaching the Amcon conat near 
Akyab, whcm it was broken up by the action of the &n Uas. 

8 
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The following is a list of all the cyclonic storms in the Bay of 
Bengal during the south-west. monsoon period of the year 1883. They 
were all of comparatively small extent and intensity, or ordinary sonth- 
west monsoon storms accompanied with winds of force 8 to 10 a t  and 
nem the centre. 

1. Storm of June 13th to 20th a t  the commencement of the south- 
west monsoon, which gave the first heavy burst of rainfall to Behar. It 
formed near the Balasore coaat on the 13th, and advanced into Behar, 
where it broke up on the 20th. 

2. Storm of June 26th to 4th Jnly. This was generated slowly 
near the Sandheads on the 26th and 27 th  was of considerable intensity, 
and remained nearly utationary until the 29th. It crossed the Balmore 
coast early on the morning of the 30th. 

3. Storm of July 6th to 8th. This was formed a t  or near the 
Sandheads under similar conditions to the preceding, but waa of small 
intensity. It crossed the Balasore coast on the afternoon of the 7th. 

4. Storm of the 12th to 14th Jnly. This began to form on the 
morning of the 12th off the South Orism coast, across which (between 
Fslse Point and Gopalpore) the centre advanced on the evening of the 
13th, or early on the morning of the 14th, into the Central Provinces. 
I t  was of slight intensity. 

5. Storm of the 16th to 18th Angust. This was formed in the 
north-west angle of the Bay, and crossed the North Orism coast near 
Balesore. This storm wae very small, of very slight intensity, and of no 
importsnce. 

6. Storm of the 23rd to the 26th of August. This was generated 
further to the south than the preoeding storm, and crossed the h n j a m  
coaat between Gopalpore and Vizagapatam on the evening of the 25th. 
It was of slight intensity. 

7. Storm of the 30th Angnst to the 3rd of September. This 
depression crossed the coast near Balasore on the afternoon of the 2nd 
of September, and was of moderate intensity. 

8. Storm of the 6th and 7th of September. Thia waa formed im- 
mediately after the preceding, and followed along nearly the same track, 
crossing the Orism coaet to the south of Balasore on the morning of the 
7th. I t  was of small intensity. 

9. Storm of the 11th to the 15th of November. This waa genera- 
fed in the Martaban Gnlf, and advanced in a north-westerly direction aa 
far Lat. 16' N. Long. 93' E. to the west of Diamond Island, when 
it recurved and moved northwards parallel to the coaat, breaking up 
in  the neighbourhood of Akyab during the afternoon of the 14th. This 
was the most severe and intense storm of the year in the Bay, but was 
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of very limited extent, and hence did not affect the weather in the north- 
west angle of the Bay. 

10. Storm of the 2nd to the 4th o i  December, which gave heavy 
rain a t  a very nnnsnal time of the year to Bengal. 

Two of these were remarkable for the length of time that elapsed 
before they broke up after they had crossed the Bengal or Oriasa waet, 
and also for the very heavy rainfall and floods which aceompnied their 
existence on land. The 6rat of these was the storm of June 13th to 
20th which was formed in tho immediate neighhrhood of the Balasore 
coaat. It drifted through Chutia Nagpnr and South Behar into North 
Behar and gave excessively hwvy rain to a narrow area in Behar 
stretching from Gya to Motihari and Dnrbhnnga. This storm was 
of little importance a t  sea. 

The second storm of the series was similar in its general charmcter. 
I t  was generated near the Head of the Bay, crossed the North Orbs 
coast, and advanced over the Orissa Hills into the Central Provinces. 
Instead of braking up ae do three out of four storms or cyclonic 
circulations which paas from the Bay into the Central Provinces, i t  
acquired freeh energy and drew large supplies of vaponr from the Bom- 
bay monsoon c m n t .  I t  advanced across the head of the Peninsula 
almost p a d e l  to the valleys of the Nerbudda and Tapti. The heavy 
rain awompnying it mused excessive floode in them two rivers which in- 
flicted mnch damage on the town of Surat, and others in the lower 
portion of the d l e y s  of these two rivers. This cyclonic circulation 
apparently broke up in the Arabian Sea in the immedhte neighbourhood 
of the Quzerat and Sind coasts. 

The meteorology of India for the year 1883 wae remarkable in 
several reepecta. One or two of the more important features had a direct 
bearing on the number and character of the cyclones. 

During the cold weather months several storme of unnsual character 
and magnitude passed over Northern India and the Himalayas from west 
-t. They gave excessive snowfall over the higher Himalapa sndaffec- 
t,& the weather certainly for many weeks and probsbly more or less per- 
manently for the year. The accumulation of snow reduced temperat- 
for some time and gave a strong northerly element to the air motion 
or wind circulation over Northern India. The south-west monsoon 
set in about the normal period on the Bnrmah and Bengal eoaets, but i t  
never obtained ite usual hold in Northern India. The  rain^ were irregular 
in occurrence and distribution, and mnch below the average over the 
whole of Northern India. The deficiency was quite as marked in North 
Bengd ae in North Behar or Rohilkhand or in the Westorn districb 
of the Panjab. The monsoon was in ordinary langn8ge very wmk, and 
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its weaknees was more especially shown in Ben@ by the early and 
complete termination of the ra+u in the laat wegk of September. 

The only theory which on the whole explains the phenomena of 
cyclonic generation and motion, via., the condewtion theory, indicates 
that small cyclonic storms should be of frequent oocmence during 
the south-west monsoon, and that they should be moat frequent when 
the monsoon is weak on land, or in other words, when the rainfall 
occurs to a smaller extent over the land and therefore usnally to a 
greater extent over the sea area in the neighbowhood of the land. The 
rainfall in the Bay near the Bnrmah, A m n ,  and Bengal coasta dnring 
the south-west monsoon of 1883 was, according to the various aocounts 
received in the Meteorological Office, noticeably larger in amount than 
nsnal. The large number of cyclonic storms which formed during the 
period the south-west monsoon prevailed in Northern India in the year 
1883 confirms this inference from theory. 

Bfter the aonth-west monsoon current finally retreated from Nor- 
thern India in the laat week of September, i t  recnrved as usual over 
the Bay. The moistnre brought up by it was, however, at  once die- 
charged on the Wuha ooast districts. The condensation theory indi- 
cates that there ie a marked tendency during the tm118ition period of 
October and November to the commencement and oontinuance of heavy 
rainfall over the centre of the Bay, rmd therefore to the generation of 
severe cyclonic storms a t  that period. If, however, the aqueous wpour 
or moistnre is not discharged as rain over the Bay, but is  carried west- 
wards by the north-east monsoon winds and deposited on and near the 
Madrae coast, the conditions for the formation of a cyolonic storm 
are not present in the Bay. In  other words, if heavy general rain sets 
in and continues over the Madras coast a t  the change of this monsoon, 
the Bay will be free from severe and exhmive storms. This rule was 
strikingly illnetrated by the weather of the Bay and the Madras coast 
in October and November 1883. 

The paper will deal with tho subject under the following heads :- 
1. History of the Storm of June 26th to July 4th. 
2. Discussion of the more important features of the Storm of 

26th June to 4th July. 
3. History of the Storm of 10th to 15th November. 
4. Discussion of the more important features and peculiarities of the 

Storm of 10th to 15th November. 
6. Gcneral remarks on the generation of cyclonee. 
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CETAPTER 11. 

HIBTOEY OF THE STOEP OF JUNE 2 6 ~ ~  TO JULY h ~ .  

The south-west monsoon set in slightly earlier than usml on the 
Bengal coast in 1888, but with no great strength. Moderate rain fell over 
the whole of the Province of Bengal during the first fortnight. On the 12th 
there began to form, in the north-west angle of the Bay, between Fabe- 
point and Saugor Island, and over the adjacent portion of south-west 
Bengal, a small barometric depression ; and on the morning of the 13th, 
the winds in South-west Bengal and North Orissa indicated cyclonic 
convergence to it. The depression intensified on the 14th, and its centre 
was then to the north of and in the neighbonrhood of Belasore. It 
advanced northwards through Chnth Nagpore and South Behar across 
the Ganges into the central districts of North Be&, and gave excessive 
rain over a narrow area stretching from Gya through Behar and Patna 
to Moznfferpore and Dnrbhnnga. Amongst the remarkable raixtfallg 
were the following :- 

The disturbance broke up in North Behar and finally disappeared 
on the 20th. Dnring the next five days there was a partial break in 
the rains. The air was drier, sky less clouded, and rain showers local 
mther than general in character. The winds more especially diminished 
in strength, but continued to indicate the rmme general atmospheric 
motion over the Gangetic delta and valley as before. Southerly win& 
blew across the Bengal coast. In  Northern Bengal and Behar the 
current was deflected up the aangetic valley and hence gave winds 
blowing from directions varying generally between N. E. and S. E. 
In Chutia Nagpore and in Western Orissa the effecta of the Bombay 
branch of the monsoon c m n t  were boginning to be shown by tho 
pmvalenoe of moiat S. S. W. winds a t  Hazanrbagh and of W. N. W. 

18th 19th 

d. 
0.09 
0.05 

0.42 nil. 
0.14 

8.52 0.24 

16th 17th 

9 ::i: 6.05 10'95 
6.35 
2.85 12.49 
4.51 
1.02 5-02 

. . . . . . . . . . . . . . . . . . . . . . .  
Behar ..................... 
Patna ..................... 
Mozderpore ............ 
Hajipnr .................. 
Durbhunga ............... 

15th 

1 
5-17 
1-23 
0.08 
0.86 
0.53 
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winds a t  Cuttack. The Bombay branch of the monsoon current, it 
may bo added, waa late in beips established on the Bombay coaat, and 
was very feeble before the 20th of the month, when it rapidly in- 
creased in force, as measured by the strength of the winds. 

The heavy rainfall attending the disturbance of the third week 
of the month h d  drained the southerly monsoon winds advancing into 
Bengal from the Bay of a very large portion of their moisture, and 
weakened them for some days. This is shown by the diminution in 
the amount of the rainfall and by the decreased velocity of the winds in 
Bengal. 

The following table gives the average amount of the rainfall day 
by day between the 13th and the 26th in the various divisions in 
Bengal, and illustrates fully the general diminution in the rainfall 
of every part of the Province after the 20th :- 

Tabk of Average Rainfall r m d s d  in Bengal, J w  13th to 26th 1883. 

i 

WOVINCE. 

thal Perg. 

Tho following table gives the daily amonnta of wind for the same 
period-at-the chief Meteorological Stationr, in Orissa, Bengal, and Behar. 



of the Bay of Bengal in 1883. 

Tabb of Daily Amownt o f  Wind at .eight Statimur in Bmqal. 
June 13th to 25th, 1883. 

The rainfall table shews a very marked diminution in the a m o u t  
of rain after the 20th. An examination of the complete rainfall returns 
of the Province of Bengal indicates that it occurred as isolated and local 
ahowem, which were occasionally heavy and gave lsrge amouts  a t  single 
stations. No general rain, however, fell over any considerable portion of 
the Province between the 20th and 25th. Similarly, an examination of 
the second table giving wind amounts indicates that, although strong 
winds generally prevailed between the 13th and 20th, winds were 
uusually light after the 20th and below their normal strength. This 
feature of weakness of ita air motion waa most markedly shown by the 
stations most dktant from the sea, as, for example, Pnmeah. 

The meteorological observations taken in Bengal thus show that 
what may be termed a strong monsoon prevailed a t  the Head of the Bay 
and in Bengal from the 1st to the 20th of the month, and that for some 
days afterwards, or between the 20th and the 25th, it was much feebler.. 
Also, as will be seen from the following observations and from the history 
of the storm, the south-west monsoon winds increased in force to the west 
of the A n b n s  on the 23rd, advanced northwards as a strong atmos- 
pheric current along the coaats of Bnrmah and Arracan, and fed the 
cyclonic vortex which formed on the 26th and 27th with large snppliea 
of aqueous vaponr. 
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Table of Daily Amount of Wind at seven Stations to the east o j  tha Bay. 
July 22nd to 28tW, 1883. 

The preceding table shows that on the 22nd and 23rd the win& 
were barely half their normal strength over the east of the Bay. A 
rapid increase took place on the 24th a t  Port Blair, which extended to 
Diamond Island on the 25th and to Alqab and Chittagong on the 26th 
and 27th. 

These figures suggest what is also indicated by the whole of the 
Bengal observations, vie., t h t  the weather in the Bay between the 20th 
and 23rd of June wrte that which usually accompanies the commence- 
ment of a partial break in the rains in Bengal or Northern India. Winds 
were light and unsteady over the whole of the north and centre of the 
Bayy. The loga of vessels show that ocoasional rain-squab local in 
character occurred, more especially in the south of the Bay. The 
observations a t  Port Blair, Nanoowry, Diamond Island, and Alqab and 
of the ships tmversing the Bay a t  the time, however, prove conclnsively 
that south-westerly winds prevailed over the whole of the Bay ; and the 
Bengal observations establish that they were continued in Bengal and 
Behar rts southerly and easterly winds. They also indicate that on the 
24th a change occurred in the character of the winds to the west of the 
Andamns which lrtsted for some dsys. A very considerable increase 
occurred in the ao~th-west winds of tht  part of the Bay which rapidly 
and s M l y  extended northwards. 

Hence prior to the morning of the 25th the gradients were normal 
in direction, although smaller in amount than the average for the season, 
over the Bay ; the winds blew from the usual quarter and gave rise to the 
normal atmospheric current up the Oangetic valley. The only indica- 
tion afforded at  this time by tho hnd  observations of the subsequent 
stormy weather was the occurrence of a partial break in the rains, which, 
as has been ascertained by previons experience, establishes conditions 
which are favourablo to the development of a cyclonic disturbance if an 
adeqnate motivo power or disturbnce act on tho atmosphere. 

ZZnd. 

116'0 
128'7 
122'9 
42'7 
162'6 
3627 
211'1 

Nancowry .................. 
Port Blair .................. 

............ Diamond Island 
Akyab ........................ 
Chittagong .................. 
Sangor Island ............ 
Daom ........................ 

263'5 
257'6 
203'0 
93'6 
168'3 
332.4 
183'7 

a8rd. 

98'8 
2129 
118'5 
48'9 
113'5 
812'4 
181'1 

26th. 

252.7 
306'4 
310'4 
100'9 
M).l 
1&6 
68'8 

24th. 

------- 
97'3 
386'0 
118'7 
65'4 
72'9 
Z84'7 
1428 

25th. 

124.2 
289'8 
240'7 
83'6 
71.9 
235'2 
166'0 

27th. 

3M'5 
315'6 
346'6 
163'8 
117'7 
137'1 
66'8 

---- - 

28th. 

I- 
289.8 
323.0 
336.6 
239'4 
212'2 
367.4 
181'1 
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The account of the storm of the last week of June hence begim 
with the 25th of Jnne, the b y  before which there were any indimtiom of 
the actual formation of an atmospheric whirl s t  the Head of the Bay. 

25th of June.-The atmosphere was in a slightly dietnrbed state 
over nearly the whole of India. The barometer wes rieing in the 
North-Western Provinces, Bengal, and the south of the Peninsula, but 
elsewhere it was falling. A lsrge depretxiion accompanying the establieh- 
menb of the south-west monsoon in Western India ww advancing along 

b the west mast of India and causing the barometer to fall quickly. Win& 
had backed to south-eaat on the Mth s t  Bombay. On the 25th 
win& were southerly along the Bombay coset and eaeterly in Cutch. 
There were strong indications that gnlee of considerable force were 
blowing on and near the Bombay coast. The weather wss cloudy every- 
where, exoept in the Pnnjab; and rain in smell or moderate amounta 
was falling in every part of India, except the Pnnjab, Behnr, Sind, and 
parts of the Madras Presidency. The rainfall was very small in amount 
and l d  in its diatribntion over the North-Western Provincee, Bengal, 
Rajputane, and the North Bombay dietrich. 

The following table gives the more important obsemt im taken at  
the Coast Stations on the Bay of Bengal on the 25th Jnne, 1883 :- 

--- 
Nencowry ...... 29-941 + '047 8.8. W. 9.8. W. 0'14 

Port Blair ...... 29'911 + '069 8. W. 8. W. 1'06 

Diamond Islend 29'847 + '024 8. W. W. 8. W. 100 024 

Akyab ......... 29'792 + '019 E. 8. E. 8.  100 9 . 1'86 
Ohittagong ... 29'802 + -027 8. E. 8. W. 48 10 015 

D a m  ......... 29'762 + '024 8. 8. E. 88 10 ... 
Jessore ......... 
Calcutta (Ali- 

pore) ......... 
Sangor Inland 

Balmre ...... 

29'745 

29'719 

29'776 

29'716 

+ '040 
+ '026 

+ '063 
+ '010 

oalm. 

8. 

8. 

8. W. 

8.8. W. 

8.8. W. 

8.8. E. 

P 

7 

6 

31 

6 

8 

9 

8 

3 

140 

83 

221 

? 

... 
0'06 

Q21 

... 
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Wind amoun 
of 24 howa 
preceding 
10 A. Y. 

I 

STAT~ONB. 

Cnttsok ......... 
Falee Point ... 
Vieagepeh 

........................... Sangor Islend 
Calcutta.. .................................. 
Berhampore .............................. 
Dacca ....................................... 
Jessore ...................... .. ......... ............................. Chittagong 
Bnrdwan ................................. 
Cuttack .................................. 
False Point ............................... 

Pressure had increased rather rapidly over the province of Be@ 
during the previons 24 horn. The general result of the changes of 
pressure since the dispersion of the disturbance of the third week of the 
month had been to give a high barometer, which cnlminated on the morn- 
ing of the 25th in exceesively high readings. The berometric readinge 
at 10 A. M. of that day in Ben@ were above the average by amonnta 
which d e d  from -19' at  Sangor Islsnd to .09. at Dnrbhnnga. Win& 
were, however, generally normal in direction, blowing from south in 
South-West Bengal, south-east in East Bengal, eaet in North and Cen- 
isal Behar, and south-west in Chutia Nagpore. 

The u n d  weakness of the wind is shown by the following com- 
parison fable :- 

$31 
4 3 
2 '23 

8% m 

29'696 

29'722 

29673 

The average rainfall in each of the wven meteorological divbiona 
of Be@ for the 24 horn preceding 6 P. M. of the 25th June ia 
given in page 58. 

The following table gives the meteorological infomtion for the 
25th extracted from the loge of veeeele :- 

Ave- 
daily wind 

amount June. 

ad 
b 

1: 1oa. 1er 
0 2  

Pementage 
of actual to 
average wind 

amount. 

+ 616 
+ '005 

-'027 

W. 8. W. 

Oalm. 

W. 

-------- 
8. 

HI. 

W. by 8. 

8 

11 

6 

76 

110 

160 

9 

8 

8 

161 

0'03 

... 
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Vamel. 

BBnooora 

Indk  ..,... 

Himalaya 

Born...... 

Hoar. 

4r.u. 

8 A. Y. 

Noon 

4 P. M. 
8 ~ .  M.  
Midnt. 

4 A. Y .  

8 A. M. 

Noon 

4 P. r 

8 P. Y. 

Midnt. 

$ A . M .  
~ A . Y .  
Noon. 

4 P. M. 
8 P. m. 
Midnt. 

4 A.M.  

8r.11. 
Noon 

4 P. M. 
8 P. m. 

Midnt. 

. ,wind. 

b u ~ e .  

N. 
E0 58' 

by D. B. 

N. 
1 6 O  10' 

N. 
13' 

N. 
110 15' 

--- 

E. 
80' 68' 

E. 
83. 14' 

E. 
M0 W 

E.  
8 8  17' 

29'899 

80'988 

-968 

901 
.a89 

8. 8. W. 

N. 1. 

W.8. W. 

29-8890.W. 
8. W. 
8. W. 

i 
8, 

29'7 N. W. 

'7 W. 

W. 

-7 W. 

9 W, 

2i.n s. s. w. 
947 W. 8. W. 
'73 8. W. i 931 W. 8. W. 
-7 8 . W .  
9 6  8. W. 

8. W. 

... ... 

... ... 

... 

8 

2 

8 

8 
8 
B 

- 
8 A. r Light breeze 

and hazy. 
11 A. X. Heavy rain 

equall. 
Noon. Moderate 

breere and h e .  

Midnight. M d r a t e  
breeze and olear. 

4 

8 

8 

4 

8 

8 

6 

0 c8 

4 ... 

... 

Moderate breeze 
with paesing 
sqnalls. 

Breeze moderating 
and h e .  

Moderate breeze 
and Ane. 

Moderate fresh 
wind; olondy with 
showers. 

l h n h  bwese end 
oremset. 

ThreateningtoN.W. 
with Eghtning. 

Mderate breem 
endoueroa& 

Fresh breeze an6 
moderate eea 

Moderate variable 
wind with very 
heavy rein sqdb 
and dark ovemaat 
8kY. 

Bamsqualla 
Lightning, aimiler 

weather and high 
0. 0. W. aea 

Ov€lrc.ast d y .  
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VeeaeL 

Saint Magnun 

Ster of Albion 

Soottish Chief- 
tain 

BritiehF5noae 

Print30 dmsdeo 

Hour. 

4 A. M. 
8 A. M. 
Noon 

4 P. M. 
8 P. M. 

4 A. M. 
8 A. Y. 

Noon 
4 P. Y. 
8 P. Y.  

8 A. Y. 

Noon 
4 P. Y. 
8 P. Y. 

4 A. M. 

8 A. m.1 

Noon 
4 ~ .  Y. 
8 P . M .  
Midnt. 

4 A.M.  

h u m ~ s .  

Calms and 6. 
Cloudy, lightning to 

s. W. & 8. E. 

Esaterly oarrent. 
Squally. 
Cloudy weather. 

Very light aim and dark 
oloudy weather. 

Strongmwbrlycurrent. 

Oloady end 8. W. 
swell. 

Veriahlewindn. 

Fine clear weather. 
Squally with rain. 
Cloudy sky. 
8. W. mell moderating. 
Midnight. 

A. M. Weatheroleering, 
wind moderate. 4 A.M. 
Gentle wind, fine wea- 

i 4 wind. a 
Fi 

ther. Noon. Closedtry 
weather. Sea smooth. 

4 r. M. Weather h e  
Sea very emooth. 

Showery. 

Clear weather and 
smooth sen. 

Fine weather. 
Fine weather and light- 

ning to eaetward. 
Clear weather end 

smooth sea. 

(Jommille ...... 

.t: 

N. 
18' 

N. 

18°46' 

N. 
lSO 

N. 
19' 9 

N. 
Noon lgO 

4 P. Y. 

8 A. Y. 
N. 

Noon 

4 P. Y. 
8 P. Y. 

Midnt. 

E. 
81'880 29' 

E. 

8tI0 40' 

E. 
68'M0 34' 

E. 
86' 

E. 
23'8S0 

E. 
1Y9Z0 28 8 .  

----- 
29.690 

'700 
'710 
-680 
"I10 

29.790 
'740 

-740 
-710 
-720 

29.680 

)ly690 

-660 

16'29"100 

68'29700 

29.611 
'683 

'671 

W. 8. W. 
s. W. 

W. 
8. 

8. W. 

W. 

8. by W. 
8. W. 

N. N. W. 

8. b W. 

8. W. 

1. 
E. 8. E. 

8. 
W. 8. W. 
8. S. E. 

8. W. 

R 

4 
4 
1 
1 
6 

4toS 

0 

1 
2 
8 

6 

4 

2 
4 
8 
4 

4 

8. 

E. 8. E. 

Variable 

8. E. 

8. 8. E. 
8. E. 

1. 8.1. 

4 

8 

2 

8 

8 
4 

4 
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The logs of the vessels received in the Meteorological office give an 
imperfect view of the weather in the Bay, as they were chiefly those of 
stamere passing up to Calcutta along the 'west coaat of the Bay. 

The Bancoora rounding Ceylon had light to moderate south-west 
breeze8 (force 1 to 3) during the day. The India and Himalaya were a few 
miles apart off the coast to the south-east of Coconada. The former 
was in Lat. 150 10' N. and Long. 83' 14' E. a t  noon and the latter in Lat. 
150 13' N. and Long. 82' 29' E. Both had moderate breezes and overcast 
skies. The winds were of force 3 and from directions between W. and 
8. W. The Roma, in Lat. 17' 15' N. and Long. 85' 1'7' E. at  noon, had 
moderate d b l e  winds with calms and very heavy rain squalls. The 
Star of Albion, Scottish Chieftain, and Saint Magnns were all near each 
other off the Gopalpore coast. The winds were very light and unsteady, 
but were generally from directions between west and south-west. The 
Scottish Chiefkin had c a h  a t  8 A. M., and the Saint Magnus calms and 
rain a t  4 P. M. The British Princess and Prince Amadeo were a little 
further to the north. The former, in h t .  19' 9' N. and Long. 85' 15' E. 
a t  noon, had variable winds during the day varying in force between 2 
and 5. The latter, in Lat. 19' 23' N. and Long. 86' 56' E., had gentle 
south-west winds, sultry weather, and a smooth sea. There were hence 
no indications on this day of the existence of an atmospheric whirl in 
the Bay. 

26th June.-During the previone Z4 h o r n  the barometer had risen 
rapidly at  the Bombay etations, and the depression off that coaat ww 
much less marked than on the 25th a t  Bombay and the adjacant coast 
stations. South-westerly gales were blowing, but the rainfall brought 
up by them was as yet moderate in amount. In  parts of Southern and 
Central India the barometer had also risen, but over the whole of 
Northern India a considerable fall had taken place. Along the foot of 
the hills, from Assam to the Punjab, the wind waa generally easterly or 
north-easterly, and in the Central Provinces and Central India it was 
westerly. The weather waa dull and sky overcast over the whole 
country except the Punjab, and rain waa falling except in North-Western 
and Central India, but the amonnta registered were in the great majority 
of W e s  emall. The rainfall returns, aa compared with the average rainfall 
between June 1st and 26th, ehew that there wse a deficiency of from 1 to 
3 inohes over the plains of the Punjab, the western half of the North- 
Western Provincee, Central India, and R e j p u h ,  and of 7 inches in 
Bombay. 

The following ere the more important observations taken a t  10 
A. M. of tho 26th a t  the selected stations near the Head of the Bay :- 
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-- 

Pressure, it will be seen from the above, had given m y ,  and the fall 
waa greatest a t  Saugor bland and Chittagong. This was due, se shewn 
by the wind directions, to the formation of an area of cyclonic distnr- 
bance and barometric depression near the Head of the Bay. The winds 
a t  Sangor Island had s h i h d  to sonth-east, a t  False Point to north-east, 
and at  Gopalpore to north-west. From the information extracted from 
the logs, it will be Been that light north-esst winds were established 
over a considerable portion of the north-west of the Bay. Hence, the 
cyclonic circulation was just beginning to affect the direction of air mo- 
tion at  Sangor Island a d  w~ causing it to back. It was, however, not 
yet participating directly in the cyclonic indraught. The sky was more 
or less clouded in all prda of the province of Bengal, the air very damp 
(especially in Behar, after the floods of the previous week), and winds 
musnally light and somewhat unsteady. 

Tho following table gives the average rainfall in the seven divisions 
of the province of Bongal for the 24 h o r n  preceding 6 P. M. :- 

-- 

......... 100 7 ... 
Port Blair 100 10 0'32 ......... 

125 8 1.26 

Akyab ............... 100 9 P98 

Chittagong ......... 29 6 0.01 

Dacm ............... 
Jessore ............ 
Oelonttm (Upore) 

Bangor Island ... 
............ Balaaore 

Cnttmk ............ 
Falee Point. ...... 
Vizagepatam ...... 

76 9 1.67 

29'673 

29.646 

- '072 

- 9'78 

8. 

E. 8. E. I 
29'647 -'I28 

t 29'636 '079 

29'626 -'069 

29'621 '101 

8. E. 

N. N. E. 

8. 8. W. 

N. E. 

W. 29'668 

8. 

B. by 8. 

-'W 

E. 8. E. 

? 

Calm. 

E. 

W' 

6 

8 

7 

2 

1 

8 

5 

120 

60 

60 

P 

25 

80 

125 

10 

8 

0'M 

0'71 

2 .  

6 

9 

4 

6 

0.06 

... 
0.18 

... 
0.10 
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Table of Average Rainfall in Bengal on the 26th June 1883. 

Name of Pmvinoe. Average Rain. 

................................. Orism 0.41 
South West Bengsl .................. 0.07 

................... ..... East Bengal .. 0.11 
........................ North Ben$ 0.96 

........................... North Behar 0.89 

........................... South Behar 0.77 
...... Sonthal Pergsnnahs and 

Chntia Nagpore .................. 
The following extracta from the logs of vessels give information 

respecting the Bay on the 26th :- 

RElMEXil. 

4 A. Y. l ight  breeze and 
5ne. 

8 A. x. Light follow- 
ing wind and clear. 

Evening. Moderate 
bwem and fine. 

10 A. Y. At Rangoon. 
Unmoored and pro- 
ceeded tow& Gal- 
cntta. 

Midnight. Freahto mo- 
derate breezes and 
frequent rain equalla. 

Moderate breeze cad 
overcnret. 

Mode& breeze and 
h e .  

Principally light nu- 
steady winds, finer a t  
night than in the day 
time. 

Probable 

meter. 

---- 
29'876 

'888 

'868 
-780 
'866 
'816 

29'750 

29'667 
'636 

'616 

'606 
'686 
'689 

29'700 
'630 

.620 

4 .  

B8llc~ors 

Pemba ... 

Himdaya 

fltarof hl- 
bion 

Wind. 

m. 

SW.by S. 

SW.by8. 

8.W.byS. 
W 8. W. 
S. 8. W. 
8. 8. W. 

B. W. 

... 

W. 
W. 

W. 

8. W. 
W. 8. W. 
W. B W. 

W. to SW 
& N. W 

o m .  

4 A . Y .  

8 A. Y. 

Noon 
4 P . M .  
8 P. Y. 
Midnt. 

Noon 
4 P. Y. 

Midnt. 

4 A. Y. 
8 ~ .  Y. 

Noon 

4 P. Y. 
8 P. Y. 
Midnt. 

8 A. Y. 
Noon 

4 P. Y. 

Cr 

2 

2 

2 
2 
2 
8 

6 

6 

Ltoa 

d 

3 
3 

N. 
8' Xi' 

N. 
1 6 O  46' 

N. 
17O 

. 
1P 21' 

g 

E. 
820 86' 

E. 
96' 1Z' 

E. 
8'2'84" S8' 

E. 
8 6 O  2@' 
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BritishF'rin- 
mas 

India ... ... 

Saint Mag- 
n w  

P r i n c e h a -  
deo 

S o o t t i s h 4 a . ~ .  
Chieftain. 

e 
4 A. M. 
 A.M. 

Noon 

4 P. M. 
8 P. M. 
Midnt. 

4 A. Y. 

8 A. M. 

No on 

4 P. M. 
8 P. M. 
Midnt. 

4 A. Y. 
8 A. M. 
Noon 
4 P. M. 

8 P. M. 
Midnt. 

4 A. Y. 

Noon 

8 P. Y. 

8 A. M. 
Noon 
4 P. M. 
8 P. M. 
Midnt. 

.- 5 
2 

N. 
lQO 30' 

N. 
lQO 36' 

N. 
19" 

N. 
19' 62' 

N. 
200 

1 1 E ~ ~ ~ 8 .  

Dark cloudy sky. 
Light green sky. 

Weather h e  and clear 
with 8. W. well. 

High southerly mel l  
and cloudy, the stars 
showing through with 
great brilbnoy. 

Strong winds & squally 
with clouds. 

Moderating breezes and 
cloudy weather. 

Moderate breeze and 
cloudy. 

Moderate breeze, h e .  
Calm and clear. 
Moderate breeze with 

paeging olonde. 

Cloudy weather. 

Faint aim and oalma. 
Faint airs, calms, heavy 

southerly sea. 
Cloudy with lightning. 
Cloudy. 

4 A. H. Heavy olondy 
and unsettled looking 
weather. Much light- 
ning and southerly 
mell. Noon, simi- 
lar looking weather, 
light variable aim; 
unsettled looking all 
round, high souther- 
ly swell. 

8 P. M. aame weather, 
muoh lightning. 

A strong onrrent set- 
ting about W. Winds 
very nnateady in 
force and direotion. 

5 

E. 
87" 3' 

E. 
86O 83' 

1. 
47'87O 18' 

E. 
87' 9' 

E. 
W86O 58' 

' 2  

$3: 
$?$ ------ 

29'600 

29.610 

'630 

'630 
*690 
.680 

m610 
'610 
'600 
'630 

.690 

.650 

29'600 

29.640 

'600 

.680 

ne 

W. 8. W. 
W. N. W. 

N. N. E. 

E. N. E. 
E. 

W. N. W. 

W. 

N. by E. 

... 
N. E. 
Calm. 
N. E. 

W. 
N. 

N. E. 
E. 

N. W. 
N. W. 

N. 

N. to NE. 

W. to 
W. N. W. 

8.8. W. 
8. E. 
E. 

E. 8. E. 
E. N. E. 

8. E. 

Wind. 

POW. 

4 
8 

4 

3 
0 to 3 

6 

4 

8 

8 

8 

4 
2 
1 
1 

1 
6 

Light. 

Light. 

Gentle. 

0 
1 
2 
8 
4 
4 
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I - I -  

d Wind. $ 3  - -  
2 2 s BEMABK~. 

3 1  Dir. 1 Foroe. 8 
--- 

I 
W. 4 A. M. mel l  from 

9 . 8 .  W. overoast eky 
and rain. 

North 8 1 8 A. M. Gntle breeze, 
I ehy olearing at inter- I vals. 

N. 3 , Noon, similar weather 
with southerly awoll, 

I light breeze, sky oloar- j ing at intervals. 
N. E. 
N. E. 1 10 P. Y. light showers. 

Light aloody weather. 

E ~ n t  4 Th-tenixq eppenr- / ance to 8. E. Sqanlly 
with vs ry hoavy rain. 

.W S. 8. E. 4 Continnona heavy rain. 

The Nancowry and Port Blair observations prove that strong steady 
south-westerly winda continued to blow in thmt part of the Bay. These 
winda were also extending to Diamond Island. The average wind 
velocity during the psst 24 h o r n  a t  thmt station was 10 miles, end for 
the previous day had been 8 miles per hour. The sea wee also reported 
to be rising. Hence it is certain thmt the vigorous current indicatad by 
the strong winds at  Port Blair on the 25th waa shadily advancing up the 
east of the Bay, rtud that ite front waa off the West Burmese coaat on the 
morning of the 26th. The Pemba, which left Rangoon a t  10 A. x., had 
south-westerly winds of force 5 with frequent rain squalls, ee she d- 
vanced westwards in the Martaban Gulf to the south of the Burmese coaat. 

It is h o s t  certain tlrut this strong current waa giving hcavy rain 
over a portion of the north-east of the Urty in the neighhourhood of tho 
Burmese and A m r n  caa~lh.4. Tho direct evidence of this dws not appear 
in the extracts from the loge of the vessels given aL~)ve, but it will 
appear in those for the '27th. I t  is, however, indicated by the large rain- 
fell at  Iliamond Islaud and other stations in South Burmah and in 

For the prcscnt KC shall ~tcr('pt it aa almmt ccrtain that in the front 
10 
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of this advancing strong moisture current, where the resltance to ita 
advance was greatest, and whe.re therefore ascensional motion was neces- 

sarily occurring to a large extent, rainfall of a more or less concentrated 
character was going on. The cnrrent was being deflected to the west 
by the coast and the Burmese and Brracan hills, and was moving more 
rapidly in its eastern than in its western portion. Hence probably also 
arose a strong tendency to an eddying motion in front and towards the west. 
The varions action~ going on were thus such as might set up vorticose 
motion. That such a result was taking place was indicated by the wind 
observations of all the vessels near the Head of the Bay. The Himalaya, 
in Lat. 17O 32' N. and Long. 841" 75' E., had moderate westerly winds. The 
India, British Princess, Star of Albion, Scottish Chieftain, Saint Mag- 
nns, Roma, and Prince Amadeo, which were all between Lat. 19' 20' N. 
and 20' 19' N. and between Long. 86" 20' E. and 87' 18' East, experienced 
light unsteady north.easterly winds. The weather waa fine and sky clear 
during the greater part of the day, but became more clouded during the 
evening. There was a heavy swell from the south dnring the day. This 
was evidently due to the strong winds and high sea prevalent in the 
centre and south-east of the Bay. The only log which gives any in- 
dication of the subsequent weather is that of the Prince Amadeo, in 
which the Captain notes that, although light variable airs were blowing, 
the appearance of the sky was unsettled in all directions. Probably the 
light green sky to the east noted by the Captain of the British Princess 
was another sign of the large amount of moisture brought up by the 
southerly winds in the East of the Bay. 

The various observations of the 26th hence indicate that cyclonic 
motion on a considerable s a l e  commenced on the afternoon of the 25th 
over a portion of the Head of the Bay. The atmospheric whirl was fed and 
maintained by a very strong south-westerly air current moving north- 

wards up the Bay near the Burmah and Arracan coast. It yaa appa- 
rently formed in the front of this air-current, and wns causing winds 
to draw round over the north-west of the Bay. The indraught from 
that quarter ww, however, feeble and unimportant, except as an indicator 
of bad weather to the south-east. 

27th .T?me.-The decrwe of pressure which commenced on the 26th 
had now extended ovcr the whole country. The change was still greatest 
in the north. On the northern frontier of the Punjab, inEastern a n d h w e r  
Bengal, and at  Akyab the decrease exceeded one-tenth of an inch. It wae 
umallcst in parts of Bombay and Mad-, where it only amounted to two 
or three-hundmths of an inch. A considerable depression ley over the 
Punjab. This, however, is a frequent feature of the hot weather months 
of June and July in that province. A smaller depression was, howovcr, 
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fo&ing at the Head of the Bay fo the south of Sangor Island. Pressure 
ranged from 29'9 inches in Ceylon to  29.28 inches at  Peahawar. 

The wind was from directions between' south-west and west over 
the Peninsula. In the neighbowhood of the two depressions, cyclonic 
circulations were established. Up the Chgetic valley the wind had 
a general eesterly direction. The weather was cloudy and gloomy 
in ell park of the country except in the upper districts of the Punjab, 
Rain in small amounts had fallen during the preceding 24 hours, except 
in the Punjab, Sind, and West hladras. The rainfall was heavier on the 
Bombay coast than it had been hitherto, and strong monsoon winds were 
blowing there. 

The following table gives the observations a t  the selected &ions 
on and over the coast of the Bay on the 27th :- 

The preceding observations show that pW8StUW had decreased rapid- 
ly over the north of the Bay and the adjacent coasts during the prcce- 
ding h o w .  The fall waa greatest in South-West Bengal and more 
especially at  Saugor Island. The distribution of pressnre, taken in con- 
nection with the wind h c t i o n s  at the Bengal an3 Orisaa stations, in- 

R Y, 

Wind. 

BTATION~. 

-------- 
1 

... Nencowry ............ 29'913 -.003 S . W .  S .S .W.  15 136 8 

... Port Blair ............ 29'865 ---OM 8. W. 8 .  W. 18 118 10 

Diamond Inland ... 
A k p b  ............... 
Chittagow ......... 
. D m  .................. 
Jeesore ............... 
Caloutta (Alipore) 

...... Sangor Inland 

B h r e  ............ 
Cntteok ............... 
Palee Point ......... 

...... Vizagapatam 

--'038 

-'I06 

-'082 

- '116 

-'069 

-'I17 

- ' l l5  

- '099 

- .061 

- .077 

-.034 

29763 

S606 

29'578 

29'666 

29'604 

29'529 

29'632 

29'687 

29'666 

29'644 

89.634 

8.  S.  W. 

S . S . E .  

E. N. E. 

BI. 

E. N. E. 

E. 8. E. 

N. N. E. 

N. 

N. W. 

W. 

W. 

8 . 8 .  W. 

8 . S . E .  

8 .  E. 

E. 

1. 

E. 

N. E. 

P 

N. N. W. 

W. S. W. 

W. 8 .  W. 

14 

6 

8 

8 

6 

6 

85 

8 

'i 

7 

176 

150 

48 

88 

120 

88 

250 

1 3  

76 

70 

176 

8 

10 

4 

8 

10 

9 

7 

10 

10 

10 

1'79 

0'57 

1.08 

1.16 

0.04 

0'20 

0'09 

8 0 ' 4 0  

1'01 

0.26 

1.70 
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dicates that there waa now a well-defined atmospheric whirl at  the 
Head of the Bay, the oentre of which waa at  a little distance to the 
S. S. E. of Sangor Island. Pressure was below the normal for the day 
over the provinoe of Bengal by amounts varying from -1" at Chittagong 
to zero a t  Patna. Winds were very light over the whole provinoe. 
Northerly winds had fully set in over South-West Ben+ and Orisss, 
whilst winds more or less easterly prevailed over East and North Bend,  
Behar, and Chutia N a p r e .  

Ths weakness of the winds is shown by the following observations :- 
1 Amount of I I 

.................................... Calcutta 1 139.0 
Berhampore .............................. 
Dacm Purneah ....................................... 'TF'! 183.7 E 341.3 

.................................... 24.0 94.4 25.3 
EKazaribagh .............................. 130.5 214.9 60.9 

The slight indraught to the cyclonic disturbance from the north 
and east had already diminished the humidity of the air and the amount 
of oloud in North B e w l  and Beher. The sky was overoaat in Orissa 
and South-West Bengal and the southern districts of East Bengal. The 
rainfall in the province was small in amount and localized 'in its distri- 
bution, except in Orism and the southern districts of South-West Bengal, 
where moderate rain had already began to fall in oonnection with the 
cyclonic disturbssce. 

The weather in Orissa a t  this time ia described as unsettled. 
Winds were light and variable and gave occasions1 showers of rain. 

The following table gives the average rainfall in each of the divisions 
of Bengal for the 24 horn  preceding 6 P. M. :- 

wind 
during 

24 
preceding 

10 A. Y. 

Rainfall Table of the 27th June 1883. 

' 2 ~  
a3"Et. 

percentage 
of actunl 

to average. 

Province. 

....................................... Orissa 
..................... South-West Bengal 

East Bengal .............................. 
North Bengal ........................... 
North Behar .............................. 
Sonth Behar .............................. 
Sonthal Pergunnab and ............ Chutia Nagpore 

mpo*ed in 
horn- 

Number of 
ntations 
in eaoh 
division. 

Average 
&infall of 
preceding 
24 h o w .  

16 
46 
26 
27 
16 
17 

16 

0.17 1 2.25 
0.28 2.20 
0.49 
0.09 
0.13 
0.16 

0.24 

2.50 
0.57 
0.67 
0.69 

0.M 
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The meteorological extracts from logs of the vessels relating to the 
27th of June are tabulated below for reference. 

RPMABK~. 

Brisk breeze, Rne. 
Fresh following wind 

and fine. 
Current 8. 23 W. 17 

miles. 
Fresh following wind 

and fine. 
Strong breeze and 

overcaet. 
Less wind with oaoa- 

Bional rain. 

A. Y. Fresh breeze 
with moderate sea 
and oocaeional 

rain squalle. 
6-16 a. ?a. Peesed Al- 

guada. 
Noon. Stmng breeze 

with rbing s e a  
Afternoon. Wind ra- 

pidly increased to a 
strong gale with 
furions squalls 
blowing away wile 
snd awnhga. 

Moderate breeze and 
fine. 

OIeroaat with rain. 

Bqd2Jtwith rein 
thunder 

to Northward 
and heavy looking 
clouds. 

Clearer to 8. E. 

d a 

N. 
11' 42' 

N. 
16" 18' 

(by D.B) 

N. 
19" 68' 

N. 
20" 10' 

Vessel. 

Bancoora 

Pemba 

Himalaye 

Btarof Al- 
bion 

a 

2 Hour. 

4 A. Y. 
8  A. Y. 

Noon 

4 ~ .  Y. 

8 ~ .  Y. 

Midnt. 

4 A. Y. 

8  A. M. 

Noon 

4 P. Y. 

8 P. M. 

Midnt. 

4 A. Y. 
8.4.~.  
Noon 

4P. Y. 
8 ~ .  M. 
Midnt. 

8  A. Y. 

Noon 

4 ~ .  Y. 

I ------- 
,29.761 1 8. W. 

SW.byS.' 

8. W. 

8. W, 

& W. 

8. W. 

8. 8. W. 

8.8. W. 

8.8. W. 

8.8. W. 

8.8. W. 

E. 
84'fj'W' 

E. 
98" 30' 

(by D.E) 

4 
4 

4 

4  

5 

5 

6 

7 

9 

9 

9 

-796 

"196 

-706 

.816 

29.690 

"120 

'720 

-690 

.660 

'640 

E. 
86' 31 

E. 
81" !28' 29' W. 4 

N. W. 4 
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Vessel. 

British Prinoeee 

hottieh Chief- 
tain. 

B&t Megnu 

Hour. 

4 A. Y. 

8 A. Y. 

Noon 

4 ~ .  Y. 

8 P. I. 
Midnt. 

4 A. Y. 

8 A. Y. 

Noon 

4 ~ .  Y. 

Midnt. 

4 A. Y. 

8 A. r. 

REMAXK~. 

Cloudy sky, souther- 
ly swell. 

Heavy squall with 
rain,overcaat, pass- 
ing showers. 

Heavy rain a t  in- 
tervals, sky over- 
cast and weather 
finer. 

Skylookingverynn- 
aettled patches of 
green wlour. 

11 P. M. Heavy bank 
of clouds in the 
N. W. with vivid 
lightning, distant 
thunder, and 
rain. 

The wholo of this 
day, the weather 
has been very nn- 
steady. - Strong 
westerly ourrent. 

Cloudy, rainy, 
equally weather. 

Thick rainy wea- 
ther. 

Cloudy and pansing 

m: 
d 
2 o 

showere. 
Squally, rainy wea- 

ther. 

---- 

N. 
200 38' 

N. 
20° 40' 

4 P. Y. (by D.E) N. W. 

8 P. M. N. N. W. 

I 
2 

4 

E. 
RSO 2' 

I. 
8%'' 60' 

29'500 

29'620 

'480 

-460 

'460 

29'600 

'540 

Du. 

N. W. 

N. W. 

N. W. 

N. W. 

N. W. 

N. W. 

W. 8. W. 

S.W. 

8. W. 

N. W. 

N. W. 

W. N. W. 

North 

N. W. 

Er - 

6 

6 

5 

6 

6 

7 

1 

2 

8 

4 

6 

6 

6 



1R84.] of fL Bay of Bengal i t1  1883. 75 

4 A. M. N. - W. i n b  
N. E. ansettled look- 

Noon W0 46' 87" 36' 29.600 
(by D.R) (byD.R) 4 i. M. Squally I I with h m r a i n .  

IVblel ing weather. 

Moderate and 
ovemast. 

A.M. Light showers 
8 ~ .  I. Anchored 
at8augor. 9 A.M. 

P M ~  UP 
the river, wea- 
ther ahowery. 

1 Clondy and 
threatening to 
8. E. 
Heavy nnsottlod 

Sqnslly mot t l ed  
appearance to 
8. E. 

Hard squalls end 
threatening ap- 
pearance with 
light rain a t  / times. High 
eea getting np 

j h S .  
Wild squally wea- 

, ther. High sea 
' from 8. 8. W. 
j Rain a t  times. 
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The strong south-west monsoon winds which the meteorology of the 
26th shewed to be advancing northwards up the eastern part of the Bay, 
were on the morning of th6 27th not far from the Head of the Bay and 
were certainly in the parallel of Akyab. The wind velocity wse very 
considerable a t  Port Blair and Nancowry. Strong winds were also 
blowing at Diamond Island, where the sea was now mngh. The wind 
velocity at  Akyab had increased from a rate of 4 miles per hour to 6 milea 
per hour, the average force of the wind in June a t  that station being 
4 miles. The remarks in the log of the Pemba are very valuable. She 
p s e d  round Cape Negraie into the Bay to the west of Burma in the 
morning. The wind increased very rapidly to a strong gale and blew in 
fnrions sq&. The wind was steady at S. S. W. and of average force 
9. On the other hand, the winds a t  the stations in South Bengal and 
Orisaa, and also those observed a t  the Light Vessels and the vessels near 
the Head of the Bay, were very feeble. The only conclnsion warranted by 
the evidence ie that these strong win& on the Burmah and h m n  coast 
were feeders fo an ascending current to the northward ; and that the 
ascensional movement was hence near the Head of the Bay, and waa 
partly maintained by the rainfall accompanying the ascensionel motion, 
and by the various resietances to the motion of the strong current ad- 
vancing northwards. The south-west winds, it baa already been remark- 
ed, were much stronger than those from any other direction. It is, so far 1 
as can be judged, probable, if not certain, that the whirl was not et  thie 
time a fully developed cyclonic disturbance with a well-defined centre. 
The centre of the barometric depression a t  the Head of the Bay can only 
be roughly approximated from the observations. Its most probable 
position at  noon was in Lat. 20F  N. and Long. 89f0 E. and almost 
identical with its position a t  10 A. M. Assuming this position of the 
centre of depression, the relative positions of the Light Vessels a t  10 A. M. 

and of the &ips at  Noon are given in the following table :- 
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Intermediate 
... Light Vessel 

Eastern Channel 
Light Vessel 

............ Balmore 

.......... Felso Point 

Saint M e g n u  

SoottishOhiefbain 

Star of Albion 

British Princoss 

Prinoe Amadoo 

Himalaya ............ 
Pomba ............... 

Bangor Island 
Light Home ... 

Upqer Gf=per 
L ~ g h t  Vessel ... 

Intermediate 
Light Vessel ... 

Eaatorn Channel 
Light Vessel ... 

False Point ...... 

The position of tho centre a t  4 P. M. waa probably almost identical 
with its position at noon. The following observations taken a t  4 P. M. 

indicate that it was at that hour in Lat. 20' 35' N. and Long. 89' 35' E. 

Position. 

Time. 3 
---- 

. . . . . .  
21° 30' 86' 60' 29'479 N. 

........ 
... 

. . . . . .  

... 
...... 

Position. 

6 

.%i - 4  

20' 10' 

2.0" 38' 

20" 46' 

19" 58' 

16" 

a * 

29-407 

29.376 

29'355 

29'377 

* 
3 3 

20°40M)'870W 

87O 28' 

88' 2' 

87" 35' 

86"32' 

13'9S0 30' 

Wind. - 
i . d  

$j n 

N. E. 

Calm. 

N.N.E. 

N. E. 
2 0 . W  WS.W. 

I 

21' 39' 88' 6' I 
21' 31' 

21' 

21' 1' 
20' 80' 

20.4tdS.W. 
I 

29'570 W.toS. 
w. 

16N.W. 

-- .  
Light. 

0 

1 

2) 

88O 3' 

15!88' 11' 

88' 12' 
8ti0 47' 

3 

4 

6 

'1 

;2929'MW) 

29'600 

29.484 

29'720 

moderate 

N. W. 

NW.to 
N. E. 

N. E. 

S.S.W. 

E. 

S.E. 

E. S.E. 

E.S.E. 

8.8. 
175 

E. 

ENE 

E. 

1. 

ENE 

N. 
W. 

I 
Gloomy. 

miles 
125 

120 

102 

95 

120 

160 

110 

146 

210 

380 

Cloudy. 

Sea rongh. 

Stormy. 

Unsettled. 

Sqnally. 

Unsettled. 

Sqnally. 

Fine. 

Strong in- 
creaaing 
breeze. 
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The Bancoora waa in Lat. 11" 42' N. and Long. &4P 8' E. at  noon. 
She had strong steady south-yest winds of force 4 dnring the day, with 
overcast skies and occasional rain. 

The Pemba, was in the north of the Clnlf of Martaban early in the 
morning, when she experienced fresh breezes with moderate sea and 
occasional rain-squalls. She doubled Cape Negrais and passed into the 
Bay of Bengal abont midday. The wind began to increase rapidly, and 
during the afternoon and evening it blew a gale with furious squalls, 
which carried away her sails and awnings. The wind blew shadily from 
the S. S. W. dnring the afternoon with average force 9. 

The remaining vessels were all in the north-west angle of the Bay. 
They were the India, Himalaya, Star of Albion, Scottish Chieftain, Saint 
Magnns, British Princess, and Prince Amadeo, and were at  noon between 
Lat. 19' 58' and Lat. 20' 46' N. and between Long. 86' 32' and 88' 5' E. 
Their observatione enable the storm-centre to be approximately identi- 
fied, aa in the majority of these vessels the usual midday observations were 
taken ; so that the positions of the vessels are known in nearly all cases 
with approximate exactness at  noon of this day. 

The Saint Magnu and British Princess were very near each other. 
The former wee in Lat. 20' 40' N. and Long. 87' 50' E. and the latter in 
Lat. 20' 38' N. and Long. 88" E. Both experienced strong currents 
during the day. These two vessels were probably nearest the centre, but 
in the westerly quadrant. They had squally weather with thick rain and 
north-westerly winds of average force 5. 

The Scottish Chieftain, which was about 10 miles to the west of the 
previons vessels, had very variable winds dnring the day, which increased 
in force from 1 to 5. They shifted from W. S. W. to S. W., and then 
hauled to N. W. She experienced a strong westerly current. 

The Prince Amadeo, abont 15 miles further to the west, in Lat. 
20" 46' N. and Long. 87' 35' E., had unsettled weather with light vaxia- 
ble winds and heavy rain. She experienced a strong southerly current. 

The Himalaya, which was considerably further to the west and near 
the Orissa coast, had moderate north-easterly breezes and fine weather. 

28th June.-The barometer rose quickly in the Pnnjab, during the 
previons 24 hours, and was standing a t  its normal height a t  10 A. M. 

Pressure continned to give way over the rest of India. The fall wse 
not farge in amount, except in and near the depression at  the Head of 

. the Bay. The barometer had fallen a t  Saugor Island from 29.53' a t  
10 A. M. on the 27th to 29.37" at the same hour of the 28th. 

The wind had backed to south-west and south over the Central 
Provinces, Central India, and Rajputana. This waa evidently due to the 
continuance of strong westerly win& on the Bombay coaat and their 
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extonsion eaatwarda over the centre and north of the Peninsula. Light 
eaaterly winds were blowing, aa on the 27th, up the Gangetic plain, indi- 
cating that the circulation ~ & 8  aa yet M e d e d  in direction by the 
atmospheric whirl in the north of the Bay. To the north of the centre 
of depression, or in South Bengal, the circulation waa increesing, but 
waa etill very weak. The weather waa generally oloudy, and rain had 
fallen in moderate amounts over the came ss on the 27th. 

The obmrvations a t  the aelectd stetions in Be@ are given below : 

Wid. 

24 hoars. 

-- 

Nanoowry ......... 
Port Blair ......... 

A+b ............ 
...... 

............ 
Chittagong 

Daocrs 76 10 0'86 

Jessore ............ 

Sangor Islend ... 
Balesore ......... P 2 P 10 0'88 

Cnttaak ............ 
N r P o i o t  ...... 
Visagapatam ... 

Pressure had given way over the whole of the Provinoe of Bengal, 
and waa below the normal of the day by amounte varying between '05' 
a t  Patne and -25" a t  Sangor Island. The sir-motion over the whole of 
Be@ was now lergely dependent on the cyclonic vortex. In Eaat and 
South-West Bengal winds ranged between eaat and north-saet. Norther- 
ly winds preveiled a t  Belaaore, end south-west winds at  Gopelpore and 
False Point. The air waa calm et 10 A. M. e t  Cuttack. Over North Bengal, 
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Behar, and Chutia Nagpore light essterly winds mere blowing. The 
indranght to the vortex had dinminished the humidity and cloud-amount 
considelably in North Bengal and Behrsr during the previous % h o w ,  
as shown by the following results c 

The rainfall retnrns for the 24 hours previom to 6 P. M. indicate 
that moderate general rain had fallen over the whole of E=t and South- 
West Bengal, and that very heavy rain had been received in Orism. 

The following table gives the whole of the O h  midall returns 
for the day - 

............ North Bengal 

............... North Behar 

South Behar ............... 

The weather on the Orrissa coast L thm described by an observer : 
"Thick heavy weather with heavy rain and overcast akies prevailed - 

District. 

10 A. Y. 
Average Humidity. 

Eltation. 

Average 
Cloud Amount. 

27th. 

81 

79 

80.5 

27th. 

6.0 

4 8  

ZBth. 

73 

72 

70.4 

.................................... 
................................. 

Pooree 

.............................. .................................... Khnrdah 
Poom Banpnr 

False Point .............................. ................................ Hookitola 

........................... 
....................................... 

Jagutaingpre 

.................................... .............................. Bang 
Cuttaok Cnttack 

Kendraparrr ............................. 
Jaipnr .................................. 

................................. 
.............................. 

Chandbali 

........................ ............ .............................. 
Bhnddrnck 

Balmore Sora .. 
Balasore ................................. 
Jellasore ................................. 
Basipodo ................................. 

. 

ZBth. 

4.0 

3-2 

059  
060 
nil. 
8-04 
8.68 

7.50 
0.36 
1.79 
2.70 
2'80 

8'26 
1'78 
1.50 
0.94 
8.80 
1 . lB  

6.8 1 4 4  
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during the day. At 4 P. M. i t  was blowing hard. Heavy rain fell all 
night with variable winds." 

A few light showers fell in North ~ d n g a l  and Chutia Nagpore, bat 
rain had almost entirely ceanted in Behar. 

The following table gives the average rainfall throughout the Pro- 
vince of Bengal, and indicates clearly its distribution :- 

The information respecting the weather in the Bay on the 28th 
June, extracted from the logs of the vessels, ie given in the following 
statement :- 

Dintriot. 

Orisaa .................... ... ............................ .................................... South West Bengal 
East Bengal ............................................. 
North Bengal .......................................... 
North Behar ............................................ 
South Behar ............................................. 
Chutis, Nagpur and sonthal ................ .. ............... 

Wind. 

--- 
Banooora 4 A.M. 

8 A. M. 

4 P. Y. 

8 P.M. 

Midnt. 

Pemba ... 4 A. M. 
8a.  M .  ... ... 
4 P. M. Rangoon to- . ... 
8 P. ~.wardri Sand - ... 
Midnt. Heads. ... 9 bridge. Midnight. Very 

high ma mnniug. 

Average 
rainfall of 
previons 
24 horns. 

2-50 
0.15 
0.65 
0.17 
0.03 
0.01 

0-13 

",::gt 
in 24 honre. 

8-04 
0.76 
6.46 
1.25 

. 0.30 
0.10 

0.70 
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Wind. 

V d .  

saint ~ ~ ' 4  A. Y. 29'330 N. W. 6 

n u  18 A. MI I 1 1 Noon 80' 6!2' 88' 8' '290 N. W. 4 

Hour. 

4 P. Y. 

8 P. Y. 
Midnt. 

d 
a 

gg 
2l 

!2@ 

20" 

20' 

Btar of a- 
bion ... 

British 
Prinoeee 

h t t i s h  
Chieftain 

I I I I I between I I 

8 A. M. 

Noon 

4P. Y. 
8 P. M. 
Midnt. 

4 A. Y. 
8 A. Y. 

Noon 
4 P. Y. 
8 P. Y. 

Midnt. 

4 A. Y. 
8 A. x. 

Noon 
4 P. Y. 
Midnt. 

Wind freshening, weather 
oloudy and threatening. 

Continned lightning. 
Slight sea. 

Latter part, shong gale 
with thiok driving rain, 
and weeterly sea. 

4 A. u. Heavy rain, vivid 
lightning with thunder. 
High oonfaeed sea. 8 A. r. 
Heavy qna l l  with tor- 
rents of rain. Moderate 
gale, high confnsed sea. 
Noon. Fresh gale, high 
oonfnsedsea. 4p.x. Fresh 
gale, high sea, and heavy 
rain. 8 P. Y. Heavy qnalki, 
torrents of rain, high sea. 
Midnight. Fnrione sqnalls, 
torrents of rain, and high 
sea. 

Koon. Weather very nu- 
steady, muoh rain, thnn- 
der and lightning. Very 
strong westerly o-t. 

Sky presenting a very wild 
appeamnoe. 

Heavy gnets end heavy 
oontinued rain. 

Strong win& and high sea. 
Winds and see more mo- 

derate. 
Temfio qnalle. Tremen- 

dons sea a t  times. 
Heavy sea, dense darknw. 
Fnrioae gale, high equalla, 

heavy eea 

Midnight. Boistemns qd- 
ly weather with mnoh 
heavy rain. 4 A. Y. 
Squally weather, high 
southerly sea. Noon. 
S q d y  nnnettlod wea- 
ther. 4 P. Y. Weather 
more moderate. 6 P. I. 
Weather having a wild nn- 
settled appearanoe. 8 P.M. 
Heavy qnalla from W. 8. 
W. to 8.8. W. mwh rain. 
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: < - 9 - - Win?. -. - 
c = - - - - REUUK~. - - 
- Dir. 1 Form 

(lommills 

Uimalnp Fmnh k v m  and crlnndp, 
wit11 frqnont ruin qnnlls. 

The position of the oentre of the barometric depreesion can be 
determined with approximate sccnrecy on the 28th. The obser- 
wtione at the Light Veesels ehow that it was in the immediate neigh. 
bonrhood of the Sandheads at 10 A. H. It wae hence very approximately 
in Lst. 21' 0' N. end in Long. 88' 45' E. The following table gives the 
barometrio and wind observations taken at the Light Vesaeb and neareet 

4 A, M. 

8 A. u. 

Noon 

4 P. Y. 

6 P. x. 

R P. Y. 

Midnt. 

4 A. M. 

R A. r. 

Noon 

4 P.M. 

8P. Y. 

Midnt. 

03.379 

,317 

1 2 7 7  

-121 

.15? 

'182 

: 

I 

South 

8 . 8 .  W. 

8 . 8 .  W. 

8. W. 

Var. 

8. W. 

8. W. 

7 

7 to 4 

6 

8 

6 

9 to 10 

11 

4 A. X. Very high nee 
from South nnd 4. W. 
BWzm very vnrinbla in 
forco with ~ ( q  h a d  
nqnnlls from 8. 8. W. and 
rnin. R A. M. A vary 
high sea rnnnin~ fmm 
S. S. IV. Noon. FIarcl 
eqnalla from S. A. W. nntl 
vrrp high son from R. \V. 
4 P. M. Hnrd sqnalla 
from 8. 8. If'. and rcry 
liiph noa from S. 8. tfr. 
G P. Y. IIrceee vary 
nn~ettlcrl anct hnuling ta 
N. W. nt times. 6-30 
P. Y. T o r y  hcnvy min, 
tremendous R m  frnm 
R. 51. fV. and 8. W. 7 P. M. 
Enned clown' and iitood S. 
by E. 7-30 P. M. Torrifio 
ReR cnmcd n w y  ntnr- 
bond mttur. H P.M. Tpr- 
rific nqnnllrr from 8. W. 
nnrl v c ~  high ara New 
j ~ b  and shy sail split. 
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land stations, as well as the distance and direction of the centro (assuming 
this to be in the position assigned to i t  above) from each :- 

The centre a t  this time was only at  a distance of about 35 miles 
from two of the Light Vessels ; yet these were experiencing compamtively 
feeble winds, as compared with the strong gales blowing, as the log of 
the Pemba proves, a t  distances of 200 and 300 miles from the centre 
in the south-easterly quadrant. 

The ships' logs do not give 10 A. M. observations. Their positions 
are given for noon, together with barometric readings and wind directions 
and force. When these are charted, they indicate the existence of a centre 
of depression in about Let. 21' 3' N. and Long. 88' 40' E. The following 
table gives the positions of the ships a t  noon, and the distance and 
direction of the centre (assuming the position of this tO be in Lat. 21' 3' 
N. and Long. 88' W E.) in each w e .  

Paition. Wind 10 A. x. 

Bangor Island 
Light H o w  ... 

Upqer 
Light VL- 

Intermediate 
Light Vessel ... 

Enatern Channel 
Lightvessel ... 

Balaaore ......... 

21° 89' 

el0 81' 

21' 

21' 0' 

21 30 

88' 6' 

88' !t' 

14'88' 11' 

88' 12' 

86' 68' 

29.827 

29.241 

2 9 . m  

29.864 

b ------- 

29.349N.N.E. 

N. E. 

N.N.E. 

N.N.E. 

N. 

m 

Strong. 

5 

4 

6 

Light. 

S. E. 

S. E. 

E.S.E. 

E. 

E.S.E. 

miles 
68 

57 

40 

85 

130 

Gloomy. 

ThreateNng 
heavy sea. 

Threatening. 

High sea. 

Threatening. 
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ee 
88' 5' 

Light House 

89'31' Hard sqnalls. 
Very high 
sea. 

Unsettled. 

Strong wind. 
High sea. 

Squally. High 
BBB. 

Hoavy squalls 
High sea. 

Threatening 
weather. 
Slight sea. 

Strong gale. 
Hoavy sea. 

Overcast. 

- 

In examining the above, it should be remembered that the positions 
assigned to the Cornmillah, Scottish Chieftain, Saint ~ n s ,  and Star 
of Albion were determined by observation at  noon, and hence are assumed 
to be approximately correct. The position of the Prince Amadeo ie 
stated to have been a few miles to the S. W. of the Pilot Brig. The 
position given has been determined from that statement on the assump- 
tion that the station for the Pilot Vessels during the S. W. monsoon, 
is at  e distance of from 7 to 10 miles to the south or south-west of the 
Eastern Channel Light Vessel (vide Elson's Sandhesde Sailing Directory, 
page 156) ; and is probably correct within five or six miles. The position 
of the British Princess a t  noon waa ascertained by dead reckoning, and 
is certainly not correct, as all the vessels had drifted considerably with the 
currents now set up at  the Head of the Bay. The noon observations of 
the barometer and wind direction indicate that she was probably in about 
Lat. 20' 55' and Long. 8 7 O  45'. 

The preceding table confirms much of the information given by the 
Light Vessels. The winds in the western quadrant, a t  distances of 30 to 
50 miles from the centre, wore very light and unsteady in force, as com- 
pared with those in the eastern quadrant. Tho barometric observations, 

12 

Weather. 

3 8  

--- 

Gootti~h Chief- 'Po0 MY '880 10' 

$25 
Q g; 

Lat. 
N. 

29.311 

29'277 

tain 

Saint M e g n u  

Prinoe amsdeo 

Bntiah Princess 

Star of Albion 

RPb. ......... 
False Point . .. 

292SO 

29'290 

29'330 

29.420 N. W. 8 E. N. E 

8.160 N. by W. 5 N. N. E 

~ o n g .  N z n .  E. 
b ;; 

I 

Light. 

6 

N. N. E. 

8.  8. W. 

. .  1s.8.W. 

B.309 W. 8. W. 

i 

-- 
8. E. 

W. 

20" 6.2 88O 3' 

20' 6!2' 88' 5' ? 
I 

20°46' M07' P 

20?41s/880Zf1 

18°14t90'='59 

20°W 

9 

Mode- 
rate. 

86'47' 

N.W. 

E. N. E. 
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when clmrted, shew that the deprewion, as defined by the isobar of 29.3", 
was an elliptical shaped area at  the centre of which the pressure probab- 
ly did not exceed 29.2". The larger axis of this stretched E. N. E. 
and W. S. W., and was probably at  least twice ae long as the axis at light 
anglos to it. 

The observations taken on board the Light Vessels at 4 P. M .  also 
enable the centre to be approximately determined at that hour. Wlien 
charted, they indicate that the centre was in abont Lat. 21° 10' N. and 
Long. 88' 30' E. 

The following table shows that this givos consistent results for the 
direction and distance of the centre from each position :- 

Honr. 

10 A. r. ................................................... 
Noon ...................................................... 
4 P . M .  ................................................... 

Benlpr Island 
Light H o w  

Upper *per 
Light Veeeel 

Intermediate 
Light Vossel 

Enstern Chen- 
nel Light 
Vessel ...... 

False Point 
Light Home 

These observations a l ~ o  show the weakness of the winds in the 
western quadrant. The Intermediate Light Vessel, although only 21 
miles distant from the centre, experienced winds of force 4 at  this time, 
whilst the Pemba, abont 200 miles to the smth-east, had winds of 
force 9 to 10. 

Hence, the path of the centre during the day is determined by the 
positions given in the following table :- 

Wind. 

Bnro- 
meter. 

Position. 

29.270N. 

29'216 

29'165 

29'142 

WS01 

~ ~ t .  
N. 

--- 

B f  89' 

21" 81' 

21" 16' 

21" 1' 

200 

long. 
E. 

- 

88' 6' 

88O8' 

88' 11 

880 12' 

880 4 7  

N. E. 

N. E. 

N. 

N. W. 

W. 8. W. 

----- 

Mode- 
rate. 

6 

4 

6 to 8 

strong. 

8. E. 

8. E. 

E . S . E .  

1. N. E. 

E. N. E. 

48 

88 

21 

28 

125 

Overmet. 

Honvy 
RCR. 

Thren- 
tening 

wonther. 

High sua 
from 
8. W. 

Overcaet. 
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The character of the weather is fnlly shown by the reports given in 
the logs. Two vessels, the Commillah and Pemba, were in the wt and 
south-east qnadrents, in which alone thb winds were violent. The 
Pemba was in Lst. lgO 14' N. and Long. 90' 59' E. by account a t  noon. 
She experienced strong 8.8 .  W. gales during the whole day, with a high 
sea, and heavy rain equalla. A heavy sea ~ m a ~ h e d  in her port bulwark 
rails early in the morning, after which the Captitin eased the engines, and 
laid to, with the ship's head to Si S. E., during the greater part of the 
afternoon. The Cornmilla, which waa proceeding from Chittagong to Cal- 
cutta, did not feel the fnll weight of the south-westerly winds until the 
afternoon, when she was between the Mutlah station and the Sandheade. 
She experienced, early in the morning, winds varying very considerably 
in force, with occasional hard sqnalls from S. S. W., and mnch rain. Dnr- 
ing the whole of the afternoon, she had very hard squalls with heavy rain, 
end a tremendous sea. At 7-20 P. M. a terrific sea carried away the 
starboard cutter. This waa followed by very violent squalls of force 
11 from the south-west. 

The position of the British Princess waa not ascertained by obaerva- 
tion during the day, and it is almost certain that she must have drifted 
considerably with the strong currents set up at  this time in the Head 
of tho Bay. She was in the south-western quadrant in tho morning, 
and had heavy rain with a high confused sea. The m S l l  incrwed 
early in the morning, and during the greater p t  of the day she had 
" torrents of rain." The squalls also became heavier as the day advanced, 
and a t  midnight furious squalls (form 11) from the south-west p s e d  
over the vewel. 

The Saint Magnus was in the western qaadrant in the morning, 
when she had north-westerly winds of force 4 to 6. Heavy g n e h  of 
wind passed over the vessel, and continuous min fell during the wholo 
morning. In  the evening, she was in the southerly quadrant, whero  he 
h p n  tu experience terrific squalls with a tremendous soa. At midnight, 
it w u  blowing rr furious gale (force 10) from the south-west. 

Henm, over a large area to the east and south-east of the oentral 
depmwion, violent south-westerly winds of force 9 to 11 were blowing a t  
this time, producing a very high and dangerone sea near the Head of 
thu Bay. 

Further south, aa shewn by the log of the b c o o r a ,  the winds in the 
centre of the Bay ( h t .  15' N., Long. 83' E.) were of moderate force and 
gave very faint indications of the action and disturbance to the northward. 

The Star of Albion, Rome, Prince Amadeo, and Scottish Chicftain 
wore to the west of the centre of the whirl during the p t e r  part of tho 
day. Tho Scottish Chicftain vuw probably ~~curcst  to it at  noon. 
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The position of the Star of Albion is doubtful. The weather WM 

threatening in the morning, and the winds shifted from north through 
north-west to west in the evining, increasing in force during the day. 
In the afternoon and evening, as the wind backed to west, a strong gale 
set in with thick driving rain. 

The Scottish Chieftain watr in Lat. 20° 50' N. and Long. 88' 10' E. 
a t  noon. The winds were light dnring the morning ; mnch rain fell, 
but it was not until midnight, when the wind hauled to west, that she 
began to have strong winds and rain squalls. 

The Prince Amdeo was near the Pilot Station end to the west of the 
centre. Boisterous squalls with heavy rain and a high sea were ex- 
perienced during the morning. In the evening, the weather had a very 
wild appearance. The wind shifted round to the south-west, and heavy 
sqnalls paased over the vessel, bringing up mnch rain. 

The Light Vessels were all in the western quadrant dnring the day. 
The Captain of the Meteor (Intermediate station) states that the 

winds were changeable between north and west, and that frequent heavy 
showers occurred during the day. 

The Captain of the Comet (Upper Gaaper Station) notes that the 
weather appeared very wild. Squalls with rain passed over the vessel, 
and a very heavy sea mme up from the south-east. 

29th June.-The changesof the barometer over India during the 
preceding 241 hours were partly dne to the further development of the 
depression and cyclonic disturbance off the coast of the Sunderbands, and 
partly to the appearance of a depression off the west coast. 

The barometer at  Saugor Island had fallen two tenths of an inch 
since 10 A. M. of the 28th, and by considerable amounts at  all the Lower 
Bengal stations. I t  had risen in the surrounding districts, so tlmt the 
differences of pressure had become considerably greater and the depres- 
sion very marked. The disturbance was now giving strong easterly winds, 
with overcast skies and moderate rain, to East and South Bengal, and 
strong northerly and westerly winds and incessant rain to Orissa. 

The barometer had also fallen considerably a t  Knrrachee, where 
v e q  strong N. E. winds were blowing. The wind had backed from 

to south-west along the Bombay c w t ,  thm almost certainly in&- 
&ing the appearance or formation of a depression off the west coast. 

Over the Gangetic plain and the western Himalayas, variable winds 
obtained, with cloudy weather and light rain. 

The following table gives the ob~ervations at  the selected stations in 
the n e i g h b ~ ~ r h ~ ~ d  of the Bengal dcprcssion :- 
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The meteorological returns of the Bengal stations show that a large 
fall of the barometer had occurred in South-West Bengal and Orissrt,whilet, 
over the remainder of the province, a considerable recovery of pressure 
wss taking place. The depression off Sangor Island was now nnmually 
large in amount, and such aa is rarely observed in the rainy season. 
Pressnre was below the normal of the day a t  all stations, by amounts 
varying between .01" a t  Dnrbhnnga and -45" a t  Sangor Island. The 
atmospheric circulation in Bengal was now directly dependent on tho 
cyclonic vortex off the coaat of the Sunderbands, and winds were very 
strong in the neighburhood of the vortex in South-Wmt Bengal, 
Orissa, and Chutia Nagpore. The winds in Chutia Nagpore and South 
Behar a t  10 A. M. were from directions between E. N. E. and N. N. E. In  
North Bcngal and Behar the winds were from the east, the normal direc- 
tion during the south-west monsoon. 

The air was now almost saturated in East and South-West Bengal 
and Orissa. Humidity had &o hcrensed very considerably over tho 

$of 

a m  a a Wind. " 'S a? Q 

Nanoowry ...... 
Port Bleir... ... 
Diamond Islnl~d 

Akpb ......... 
Chittagong ... 
Daoca ............ 
Jeasore ......... 
Calcutta (Ali- 

pore) ......... 
Sangor Island 

Bdasow ...... 
Cnttack ......... 
Falee Point ... 
Vizagapatam ... 

10 h. 

------ 
8. W. 

9. W. 

8 .8 .  W. 

8. 8. E. 

8. E. 

1. 

E. 

E. 

E. 

N. N. W. 

N. W. 

W. 8. W. 

8. W. 

~ 4 2 ~  

29.914 

29'876 

29'836 

29.696 

29'608 

29'630 

29'446 

29'322 

29'173 

29'356 

29'463 

29'440 

29'613 

of 

U 

i .001 

+ '019 
+ '028 
+ .056 

+ '037 
+ '004 

0 

- .O?O 

-201 

-.Of58 

--044 

- -012 
- -001 

16 

8. W. 

8. W. 

8. 8. W. 

8. 8. E. 

E. 

E. 

E. 

E. 

8 . W .  

P 

W. N.W. 

W. 8. W. 

W. by N. 

$ j ?  
a b 0  d 

8 

13 

13 

11 

11 

18 

18 

19 

26 

8 

6 

23 

6 

i 

73 

118 

163 

275 

157 

163 

860 

317 

186 

? 

160 

ZSO 

160 

2 * 
7 

6 

8 

7 

10 

10 

10 

10 

10 

10 

10 

10 

10 

24hom.  

2'21 

0'20 

0'40 

1.45 

2'31 

0'26 

0'78 

0'64 

... 
1'22 

8'88 

8'22 

... 
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remainder of tho Province, more especially in South Behar and Chntia 
Nngpore. The skies were overcast, or densely cloudocl, in all parts of 
the Province, except North Bengal and Behar. 

Orissa again received very heavy rain. The fonowing table gives 
the amounts recorded a t  all the reporting atations during the 24 hours 
preceding 6 r. M. of this day :- 

I 
- 

District. 1 Stations. Rainfall. 

r .................. Pooree 

............... Cuttack 

Btllnsore 

I 
............... 1 

Qeneml rain, moderate to  heavy in amount, fell in East Bcngal, 
South-West Bengal, and Chutia Namore, and local showers in North 
Bengal. No rain of any importance fell in Behnr. 

The following table gives the avemgo rainfall for tho prccoding 
24 h o w  in tho various divisions of tho Provinco of Bongal, and indicths 
the distribution t~t this time :- 

Poorce ................................. I 9.44 

Rainfall Table of the 291h June, 1883. 

K h ~ ~ r d a h  .............................. 
Bar1 pnr ................................. 
False Point ........................... 
Hookitola.. .......................... 
Jagstsingpore ........................ 
Banki ................................. 

.............................. Cuttack 
Kendmpara ........................... 
Jajpore ................................. 
C handhali .............................. 
Bhnddruc k ........................... 
Sora ................................... 
Balesore .............................. 
Jellasore .............................. 
Baripoda .............................. 

7.96 
3.46 
5.39 
4.48 
4.90 
6.40 
5.61 
3.60 
1-98 
4115 
0.93 
1.60 
2.65 
5.00 
1.60 

Number of 

Orism.. ............................ 
............ South-Wcst liongal 

East Uen,pl ..................... 
North 13c.npl .................. 
Nortli Bchar ..................... 
Sonth Uellnr ..................... 

Avemgu 
millflbll of 
24 hours. 

Division. 
Heaviest fall 
in  24 honrs. 

sbtious in 
each pro- 

vil~ce. 
- -- 

C'l~utkb Nltglwrc* 
16 ............ 0.25 1 1.54 

I t i  1 4.32 9.44 

- - .- 

8.76 
5.50 
2.07 
0.25 
OW2 

46 1 0.65 
26 1.5'3 
2 7 
16 
17 

0.24 
0.03 ... 
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a 

6 Strong incrensing 

8 A . Y .  

nnd squally. 

Pemba ... 

Starof Al- 
bion. 

Saint Mag- 
nm. 

4 ~ .  I. 

8 P. I. 

Midnt. 

 A.M. 

8r.m. 

Noon 

 P.M. 

8p.m. 

Midnt. 

 A.M. 
h'oon 
4 p . Y .  
8p.m. 
Midnt. 

4 ~ .  m. 

8 A. Y. 

Noon 

4 P. Y. 

10' 16' 

Rangoon 
Calcutta. 

lgO 43' 

19' 68' 

Midnt. .840 

89' 56' 

towards 

88" 87' 

88O 2f3' 

8.8. W. 

'617 8. W. 6 Strong breeze and 

8 

-617 1 8. W. 4 

6 

10 

10 

9 

9 

9 

7 

9 to 10. 

'496 1 

29'420 

'470 

'600 

'450 

-600 

'680 

m i 2 0  
-630 
'6W 

squally. 
Fresh following wind 

and overcast. 
Strong breeze with 
hard squalls through- 
out. 

A. N. Fierce gale with 
high irrognlar sea and 
hard eqnalh blowing 
with hurricane vio- 
lence. l A. M. Kept 
n m y  ooarse again 
(N. 61 W.) 6 A. M. 
Lay to again. 9 A.M. 
Kept away course 
again, sea breaking 
over the ehip fore 
and aft. 9-16 A. m. 
Laid to. 0'30 P. m. 
C o m e  again. 8 P.M. 
Hanled to the wind 
again. 6 P. m. Kept 
away course again. 
10-20 P. Y. Sea be- 
coming confuted ; 
wenther inclined to 
moderate, sky clear- 
ing. 

Hard gale and heavy 
sea, thick continnod 
rain. 

8. W. 

8. W. 

W. 8. W. 

8. W. 

... 

... 

... 

W. S. W. 
S. W. 

Weather, more mo- 
dorate and loss rain. 

Heavy gale with terri- 
fic p a t s ,  heavy sea, 
and continued heavy 
rain. 

Heavy squalla, rain, 
and high soa. 

Dirty appearance and 
henvy p ~ t s .  

.670 
'650 

29'230 

'300 

'870 

.S80 

'430 

'9 to 10 
8. W. 

W. 8. W. 

W. 8. W. 

W. 8. W. 

S.S.W. 

8. 8. W. 

10 

10 

10 

9 

8 
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e e l .  

Prince 
Amadeo. 

Cornmilla 

British 
l'rincess 

Boottish 
Chieftain 

REMAEKS. 

Morning. Strong gale, 
fnriona nqnalls. 
Sharp vivid lipht- 
ning, wild mot t l ed  
appearance. Noon. 
Strong gale, heavy 
nqnalla, sea high and 
very confused. Even- 
ing. Similru wind 
and weather. 

4 A . M .  Terrific storm, 
continnal rain, and 
furionssqnalls. R A . N .  
Squalls of hnrricane 
fome. Monntainons 
sea. Noon. Very high 
and dangerona sea 
running; both an- 
chors lifted ont of 
catchhooks, breaking 
one stwk. 4 P .  M .  
Wind and sea 
slightly moderating. 
Violent sqnalls from 
8. W. 8 P .  M. Sky 
overhead clearing 
a t  times ; very dark 
wild squally wea- 
ther. Very heavy 
rain in the squalls. 

Torrents of rain. 
High confnaed sea. 

Westerly gale. 

Sea very high. 

Lost fore topanil, laid 
ship to nndcr close 
reefed main topsail. 

Heavy rain and con- 
funed sea. Very 
strong westerly cur- 
rent. 

- 

Wind. 

g e l i d  
W. to 

8. 8. W. 

8. W. 

8. W. 

8. W. 

8. W. 

8. W. 

8. W. 

8. W. 

8. W. 

S.W.by8. 

8. W. 

. . . 
W. 8. W. ... 

... 

... ... 
8. W. 

HOW. 

4 ~ .  x .  

Noon 

Midnt. 

 A.M. 

8 r . x .  

Noon 

4 p . u .  

8 p . u .  

Midnt. 

4 A . M .  
8 A. Y. 

Noon 
4 p . x .  
8 P .  Y .  

Midnt. 

4 A . M .  
8 A.  m. 
Noon 
4 P . M .  
 P.M. 

Midnt. 

' 

6 

I% g 

8 

to 

10 

11 

11 

11 

10 

10 

10 

11 
10 

10 
10 
9 

9 

10 
11 
10 
8 
6 

6 

i 
5 

5 i 
A 

200 00' 

200 18' 

20' 24' 

20'40' 

6 w e : 
-pw 
3 

------ 

88' 66' 

88' 40' 

8i30 4!# 

88' 10' 

h$  
9 g 

29.320 

29'190 

'247 

-262 

.232 

'237 

'2% 

29.340 

29'260 
'300 
'860 

'400 
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The variotu obeervations enable the centre of the barometric de- 
pression to be determined very approximately at  10 A. M. and a t  noon of 
the 29th. The wind directions at  10 A. M. 'observed on board the Light 
Vessels a t  the Upper b p e r  end Intermediate stations were south-eat 
and west, and hence the centre wee between these vessels. Its poaition 
as determined by charting the wind directiotu and barometric heights 
was Let. 21' 30' N. and Long. 87' 55' E. 

The following table gives the chief observations taken at  the light 
vessels and neighbouring land stations a t  10 A. M., and the distance and 
bearing of the centre from each of them. 

The nearest lighbveseels were between 5 and 25 miles from the 
centre in the w t e r n  quadrant, and yet experienced very moderate 
winds of force 5 to 6, whilat the Pemba and Commillah, a t  much greater 
distances in the same qnrrdrsnt, had winds of f o m  9 to 11. 

The unusual weaknew of the winds in all quadrants near the centre, 
as compared with those in the south-eaetern quadrant a t  considerable 
d i ~ h c e s  from the centre, is e remarkable fact, and one that is opposed 
to the general experience of cyclonic motion. 

The noon barometrio readings and wind directiom of the ships, 
when charted, indicate that the centre was a t  that hour probably in 
Lst. 21' 30' N. and Long. 87' 50' E. It hed moved about five milea to the 
west during the previous two horn.  

The following table gives the distance and bearing of the centre 
frog each of the vessels a t  that hour :- 

13 

SangorIeland Light 
House. 

Upper Cfseper Light 
Veseel. 

Intermediate Light 
Vessel. 

Eaetern Channel 
Light Veesel. 

Beleeore ... .... ...... 
Falee Point ......... 

Position. 

Latitude. 
N. 

21' 89' 

21' 31' 

21" 16' 

21" 1' 

el0 S(Y 

20' 80' 

g 

PI 
--- -- 
ynz: 
E. 

88' 6' 

880 S' 

88' 11' 

88" 18 

86" 68' 

86' 47' 

29'146 

W140 

W164 

29'199 

29'296 

E. 

8. E. 

W. 

W. 8. W. 

N. N.W. 

29'419 W. 8.  W. I 

14 

8 

24 

88 

60 

Mode- 
rate. 

6 

6 

8to9 

8 

110 

8.  W. 

W. 

. W. 

N. W. 

E. 

S h n g  N. E. 
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The preceding hble shows that the vessels were all in the south 
eastern quadrant. They were experiencing violent west to south-west 
winds with frequent squalls of hurricane force. The majority of them 
were for the first time feeling the full strength of the storm. 

g: 
El2 
g.5 u-4 0 

$;$ 
39: 
i; 

19 

100 

60 

116 

95 

126 

146 

200 

Sangor IslandLight 
Home. 

Cornmillah ......... 
Soottiah Chieftain 

Saint Magnm ...... 
Britiah Princeae ... 
Prince Amadeo.. .... 
Starof Albion ...... 
Pemba ............... 

The storm continued to pass to the westward during the day. The 
centre was probably in Lat. 21' 35' N. and Long. 87' 30' E. at  4 P. M. 

The observations taken at the light-vessels and the neighbouring 
land stations, with the probable distance s s d  beaxing of the centre fmm 
ench, w e  given below :- 

f 
% 

E9 

29.146 

29.262 

29.300 

29.870 

29.340 

29.320 

29.63 

29.50 

Poeition. 

Calontta (Alipore) 
Bnrdwall ............ 

......... False Point 
Cnttaok ............... 
Sangor Ieland Light 

Home. 
Upper Gasper Light 

Vessel. 
Intermediate Light 

Vessel. 
Eaatern Chennel 

Light Vessel. 

0 
0 

.$ 
8 2  
g +  --- 
8. W. 

N. W. 

10N.N.W 

10N.N.W 

N. W. 

N. W. 

N.N.W 

N. W. 

-- 

Latitude. 
N. 

21' 89' 

20" 18' 

20040' 

19" 68' 

20° 24' 

Xf 00' 

19' 48' 

19' 16' 

Wind. 

Position. Wind. 

N. E. 
E9 .----- a --- 

strong 
21" 81' 88" 8' 29.108 8. W. 9 W. 86 

21' 16' 88' 11' 29.199 8. W. 

21'1' 88'14: 29.237 8. W.by W. 

Ltz$: 
E. 
-- 

88" 6' 

88' 40' 

88' 10' 

88' 28' 

88' 42' 

88' 66' 

88" 37' 

69' 56' 
i 

.I! 
3 
8 
E. 

8. W. 

W.S.W. 

W.S.W. 

8. W. by 8. 

W.to 8.8.W 

8. W. 

8. W. 

$ 
B 
m 

Mode- 
rate. 

11 

10 

8 to 10 

9 to 10 

9 
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The preceding obserwtiona show that the light-veaeels were now 
experiencing very strong south-westerly winde, and that frequent severe 
squalls passed over them. 

The remarkable ditEerence between the force of the south-westerly 
winds a t  distances of more than 30 miles from the centre and the win& 
from other directions and also the winds near the centre, is shown very 
wnclnsively by the Saugor Island observations. The greatest amount 
of wind, aa registered by the anemometer at  that station in any interval 
of two hours between 1 P. r. of the 28th and 3 P. r. of the 29th, wm 
23 miles. The amount reoorded between 1 P. r. and 3 P. r. of the 29th, 
when very d b l e  nnstesdy winde were blowing, waa only 5 miles. 
Between 3 P. Y. and 5 P. M., during which houm south-west winds pre- 
vailed, 78 miles of wind were recorded, and between 5 P. M. and 7 P. M., 

46 miles. During t h b  period, a severe gale of wind blew from the south, 
and gave rise to a tremendons sea. 

The position of the centre has been deduced from the various ob- 
servatiom. It moved during the day almost due westwarde, parallel to 
the coast of the Sunderbunde. The veesels bound for Calcutta, which 
were approaching the entrance to the Hooghly, were almost withoat ex- 
ception in the eastern quadrant during the day. Their loge describe 
the force of the south-westerly winde in thb part of the whirl in very 
similar language. 

The Commillah, in Lst. 20' 18' N. Long. 88' 40' E. a t  noon, had 
t e d c  gales, with continual rain and fnrione sqaalls, in the morning. 
Squalls of hurricane force p s e d  over the steamer. A tremendons 
and dangerons sea waa running. Sonth-westerly winds of average force 
11 obtained during the morning. The wind and weather slightly mo- 
derated during the afternoon, but violent sqnslle continued to wme np 
from the south-west, bringing very heavy rain. 

The Pemba, 100 miles to the S. E. of the Commillah, experienced 
a fierca gale with hard squalls blowing with hurricane violence. No im- 
provement occurred in the weather until late in the evening, when the 
sky began to clear and the sea to moderate a little. 

The Star of Albion and the Scottish Chieftain experienced similar 
weather. The log of the Saint Magnne (in Lat. 19' 58' N. Long. 8 8 O  28' E. 
a t  noon) describes the weather in the morning as a heavy gale with terrific 
gusts and continued heavy rein. The Captain of the British Princew 
(in Lat. 20' ZQ/ N. and Long. 88" 42' E. a t  noon) notes that the wind de- 
creased from force 11 in the morning to force 9 in the evening, and that 
torrenta of rein fell during the morning. The wind blew steadily from 
the south-wost quartor, and brought up a very high sea. 
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The Captain of the Comet speaks aa follows of the weather on the 
29th: " Weather was very threekning. A heavy sea came up from the 
south-east ; the wind was v e h  variable, shifting all round the compass. 
Rain squalls frequently came up. At midnight i t  was blowing a furious 
gale." 

The Captain of the Meteor remarks of the weather he experienced 
during the day: "The sea was very rough and a high squall from 
south-west came up at  8 A. r. Frequent heavy rain-squalls ~ a s s e d  over 
the vessel. The wind shifted to south-west at  10.30 A. M. Thebarometer 
began to rise at  2 P. r. Dnring the evening a strong south-west gale blew, 
and frequent t e d c  rain-squalls paesed over the vessel. At  11 P. r. the 
wind began to decrease in force and the squab  were less frequent." 

30th June.-The depression off the mouth of the Hooghly on the 
29th had travelled in a westerly direction, crossed the coast near B& 
sore, and passed westward to the north of Cuttack. 

The depression was apparently smaller than on the previons dsy, the 
lowest recorded reading of the barometer a t  10 A. M. being 29-35". It 
was, however, a well-marked depression of about a quarter of an inch 
a t  the centre. The westward motion of the disturbance caused the h- 
meter to fall briskly a t  Cuttgck and in the adjacent districts of Chutia 
Nagpore and the Central Provinces, whilst, over the whole of Bengal, a 
very rapid recovery of pressure occurred. The wind directions in North- 
Eastern India indicated the continuance of cyclonic circulation in B e n d ,  
Orism, the Central Provinces, and Chutia Nagpore. Winds were from 
west in Or&, south to east in Bengal, north in Chutia Nagpore, and 
north-west in the Central Provinces. 

In other parts of India, the barometer rose generally during the 
preceding ?A hours. The changes over the greater part of the North 
Western Provinces and Bombay slightly exceeded a tenth of an inch, but 
the relative distribution of pressure was unaltered, except in Bengal and 
Orises. The wind on the Bombay Coast had veered again to south-west, 
and was moderating. Very cloudy skies prevailed over the whole of 
Northern India. Heavy rain showers had fallen in the North-Western 
Provinces, and diminished the temperature over a large portion of Upper 
India from 10" to 15'. 

Heavy rain continued to h l l  in connection with the cyclonic vortex 
in Orissa and the western districts of the Central Provinces. 

The preceding remarka am illustrated by the following obser- 
vations :- 
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The following observatiom taken st stations in and near the ssea of 
oyolonic disturbance on the morning (10 A. M.) of 30th June give dab 
for the determination of the storm centre at that how :- 
- 

BTATIONE. 

Nancowry ............ 
............ Port Blair 

... Diamond Island 
Akyab ............... ......... Chittagong 
D- .................. ............... Jessore 
Calontta (Alipore) 

...... Sangor Inland ............ Balaaow ............... Cnttaak ......... Falee Point 
......... Visapapatam 

2 s  
13 $12 

29'912 
29'846 
29'832 
29.776 
29'768 
29 684 
29'645 
29'566 
29'617 
29'433 
29'882 
29'444 
29'618 

. . 

STATION. 

Bangor Ialand .................. 
Calcntts ......................... 
Bnrdwen ........................ 
Hasaribagh ..................... 
Jnbbnlpore ..................... 
Seoni .............................. 
Nsgpnr ........................ 
Bsipore ........................... 
a8nlbalpore ..................... 
(IatteoL ........................... 
Fslee Point ..................... 

0 , s  
8.6 

e, 

!j3 
U --- 
-'002 
-.Om 
- '008 
+ -081 
+ '160 
+ .I64 
+ .200 
+ '233 
+ '344 
+ '078 
- .086 
+ .004 
+ '006 

Wind. 

rn 

29.617 

29'566 

p9'646 

29.618 

29'686 

89'666 

29'674 

29'618 

z9'm 

29'388 

89'444 

Whd. 

U --- 
+ '844 

+ '258 

+ -121 

-'OF3 

+ '042 
+ '009 

+ '017 

- a 7  

--111 

--OM 

+ -004 

10h. 

8. W. 
8. W. 

9.8. W. 
8. 8. E. 
E. 

8. E. 
E. 8. E. 
8. E. 
8. E. 
8. 
W. 
8. 
W. 

10 
18 
9 
7 
9 

18 
21 
16 
19 
14 
10 
24 
6 

16h. 

8. 8. W. 
8. W. 
8. W. 
8. 
E. 
8. 
8. E. 

8. 8. PJ. 
8. E. 

P 
W. N. W. 

8. 
W. by 8. 

8. B. 

8. E. 

E. 

E. N. E. 

W. N. W. 

N. W. 

N. W. 

W. 

s. w. 
W. 

8. 

91 
109 
113 
176 
129 
160 
420 
267 
186 

P 
260 

160 

IQ.0 

18'0 

1e.o 

18'0 

8'0 

6'0 

9.0 

20.8 

sa 

10.0 

%O 

--- 
8 
4 
6 
7 

10 
10 
10 
10 
10 
10 
10 

2409l.47 
10 

... 

... 
2.$6 
2.26 
0.24 
0.29 
1.17 
0.36 
7-37 
4.08 

... 

10 

10 

10 

10 

10 

6 

10 

10 

lo 
lo  
9 

086 

1.17 

0.88 

0'88 

0's 

0% 

... 
1.m 

4.74 

4.08 

1.47 
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The observations indicate that the cyclonic area extended over 
Orissa and the north-eastern districts of the Central Provinces, and that 
the centre was in the neighbo-hood of Sambdpore and to the north-west. 
The probable position of the centre at  10 A. m. was Lat. 21' 45' N. and 
Long. 83' 50'E. ; and the barometric height there was almost certainly 
not lower than 29.3". It had consequently crossed over the Northern 
Orissa Hills (in the Hill States of Morbhanj, Kennjhar, and Pal Lahaw), 
the average height of which appear to be about 2000 ft., and the highest 
points of which slightly exceed 3,500 ft. This area, is described in the 
following language by Dr. Hnnfer in his Statistical Account of the Orissa 
States :-l1 From the north bank of the M a h a d ,  the ranges tower into 
a fine watershed, from 2000 to 2500 feet high, running north-west and 
south-east, and forming the boundary of the States of Nnrsingpore rmd 
Baramba. On the other side, they slope down upon the S~~ of Hind01 
and D h e n k d  supplying countless little feedera to the Brahmani, 
which occupies the second of the three valleys. From the north bank of 
this river, the hills again roll back into magnificent ranges, running in the 
same general direction as before, but more confused and wilder, till they 
rise into the Keunjhar watershed, with peaks from 2500 to 3500 feet 
high, culminating in Malayagiri, 3,895 feet high, in the State of Pal 
Lahara. This watershed, in tnm, slopes down into the third valley, 
that of the Baifarani, from whose eastern or left bank rise the hitherto 
almost unexplored mountains of Morbhanj, heaped upon each other in 
noble masses of rock, from 3,000 to nearly 4,000 feet high, sending 
countless tributaries to the Baitamni on the south, and pouring down the 
Bnrabalang, with the feeders of the Subarnarekha, on the north. The 
peaks are densely wooded to the summit, and, except at  the regular 
passes, are inaccessible to beasts of burden. The intermediate valleys 
yield rich crops in return for negligent cultivation ; and a vast quantity 
of land might be reclaimed on their outskirts and lower slopes." 

Hence, during the interval between 4 P. Y. of the 29th and 10 A. Y. 

of the 30th, the centre of the storm had crossed the Balasore coast, 
been t r a n e f e d  across the very broken and elevated ground of the North 
Orisea Hills, and waa at 10 A. Y. of the 30th in the direct line of its advance 
previous fo crossing the hilla. What actions occnrred during its passage 
scross this hilly country are unknown, but it is certain that they pro- 
duced no appreciable resultant effect on the line of motion of the vortex, 
and only a very moderate one on the depression a t  the centre. This was 
29.3" a t  10 A. Y. of the 30th, aa compared with 29.14" a t  10 A. M. of 
the 29th. There can be little doubt that the effect of the irregular 
character of the country would be to break up and disintegrate the 
cyclonic or rotatory motion in the lower atmospheric strata, or to d b i -  
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nieh ss a whole the inteneity and mount of the cyclonio motion, and, 
therefore, also of the depression at  the centre, which roughly meaeares 
the intensity of the dietnrbance. 

The observatione taken at  4 P. m. in the neighbowhood of the centre 
are given in the following table :- - 

ri 

Rtation. 

1 0  A. 11. 

Rtation. 

u I I I c 

In comparing these observations with the preceding 10 A. M. obser- 
wtione, it ehould be remembered that the fall of the b m e t e r  between 
10 A. m. and 4 P. M., due to the diurnal owillation, ia -11" during the 
month of June and July in the Central Provinces. Hence, making 
allowance for this, it will be men that the barometric changes due to the 
storm were of the following c b t e r .  P r e m  had increased about .08" a t  
Cuttack and -11" at Hwmibagh, and had fallen -03" at  Sambalpore. It 
had, consequently, &n during the previme six horn at  all atations in 
the immediate neighbowhood of ita centre, except Samhlpore, the near- 
est station. These facts appear to establish in this case that which 1 
believe, from en examination of other similar cyclonic diefurbarnces, to 
be a general malt of the adwnae of a storm over a billy country, k., 
that the storm ten& to break up, the cyclonic motion becoming more 
irregular, and the barometric depreeeion smaller in amount over the 
greater part, if not the whole, of the area of cyclonic circulation, but fie- 

. . . . . . . . . , 

, rnn,T-r. 
D.r *~zeo 5v 

C- 

Sangor Island ........................... 
Burdwan ................................. 
Hazaribagh ..................... ....... 
Bntm ....................................... 
Jobhelpore .............................. 
80oni ....................................... 
Nagpar .................................... 
Eaipow .................................... 
Bambalpore .............................. 
Cottwk .................................... 

9. E. 

8. E. 

E. 

E.N.E.  

N. 

-'O%W.N.W. 

N.W. 

W. 

8. W. 

W. N.W. 

29'509 

,616 

-446 

'633 

Z(FO 

12.0 

22.0 

W 5  

24% 

244 

18'8 

W O  

+ '37l 
+ -172 
-'001 

+'019 

10 

9 

10 

6 

10 

6 

10 

10 

65'0 

.638 I -'(W3 

'643 

'5-46 

-415 

'215 

-395 

---- 

+'007 

- ' O M  

-'I22 

+ -OZn 
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qnently extending owr a larger area. In dher words, the cyclonic ac- 
tion beoomee leas intense and more d i h e ,  which is probably the firsit 
step in the disintegration of 'cyclonic disturbances. On the other hand, 
if, BMer its peeage across hills, it reoeives increased energy and again 
intensifies, this is usually indicated by a oontraction of the storm area, 
and by an increase of the depression near the centre. 

The position of the centre at 4 P. M. waa apparently almost identical 
with that in which it had been at 10 A. M., and was, so far as can be 
inferred from the observations, in Lrtf. 21' 50' N. and Long. 83' 30' E., or 
about 20 miles to the west of ita position at 10 A. M. 

The middl during the previous % horn in Orisea and Chntia Nag- 
pnr is given in the following table :- 

I I I 

............... ............ ...... B@w 
Chhattisgarh Sambalpore 

U p o r e  ............... 

Avenge rain- 
fall of dis- 

trict. 

............... ............... Wardhe 
............ B h n n h  Nagpnr Balaghat ............... 

Nagpnr ............... 

Highest 
rainfall in 
district. 

............ .................. Jubbulpore 

.................. ......... Seoni 
Jubbnlpore Mrtndla 

Damoh .................. 
Sangor .................. 

......... ............ i Nareinghpore 

......... Chhindwara 
Nerbndda Bet ul..................... 

Hoshangabad ......... 
Nimar .................. 

1.82 
2.71 
0.03 
nil. 

2.71 
454 
0.10 
nil. 

I I 

The meteorological information extracted from the logs of veseela 
at the Head of the Bay on the 30th is given to show the improvement 
in the waither, and the establishment of southerly winds over the Head 
of the Bay.. . . . 

. . .  . . .  

. . 

. . 

0.88 
1.03 
0.43 
0.01 
nil. 

3-00 
409 
2.83 
0.05 
nil. 
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30th June 1883. 

Star of 81- 
bion ... 

M idnt. 

4A.Y .  
8 r . x .  
Noon 
4P .Y .  
~ P . Y .  
Midnt. 

120' 16' 

Saint Mag- 
nu...... 

Pemba ... 4 a . x .  I I 

Noon 
4P .Y .  
~ P . Y .  
Midnt. 

4 A. M. 

8 n . x .  
Noon 

.mO 8 1  

20" 82' 

8 n . u .  

Noon 

4 p . x .  

~ P . Y .  

1 Strong wind and over- 
oaet. 

Moderate breeze and 
fine throughout. 

Do. do, do. 
Current 80 miles ad- 

verse. 
Moderate breeze and 

h e .  

ZOO 33' 

Moderate end flne a t  
Saugor. 

5, 
3 

Gale moderating, woa- 
ther h e r  and leas 

k j  
g 3 e  
4 O a 

i l a  

Latter part muoh finer. 

BEYABK~. 

wid. 

Sqnally rainy weather, 
heavy sea. 

Do. do. do. 
Strbng breeze, cloudy 

hazy weather. 
Cloudy rainy woather, 

nasty sea. 
Moderate and flne. 

Dir. 

Weather having a 
mnoh finer look, and 
barornotar rising, are 
proofs that the strong 
winds ara now over. 
A very strong westar- 
ly current. 

Foroe. 

A. Y. Strong breeze, 
ma going down. 

88"31'1 .&101 ... I 5 I Noon. Moderate breeze 
and clear. 

6 8-46 P. M. Passed E. 
Channel Light Veasel, 

6 8 P. Y. Anchord in !::I::: I I 
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. . 

The preceding obserwtions call for little remark. They show that 
south-westerly winds were fully established over the whole of the north 
of the Bay, but that they were diminishing rapidly in force. Before 
sumjet, moderate breezes and finer weather had set in. Heavy squab  
came up during the early part of the day, but the only vessel which re- 
ports rain during the afternoon was the Saint Mapus. In  her cclee, 
however, it ie etated that the weather improved rapidly and WM fine, 
with moderate winds, a t  8 P. I&. Hence, the stormy weather in the Bay 
ceased about noon of the 30th. A heavy swell continued fo run for some 
little time afterwards, and strong tvesterly winde prevailed for the next 
24 hours. 

July let.-The following Cable gives the observations taken a t  8 few 
of the most important etatiom, and indicstes the general obsracter of the 
weather over India On the morning of the 1st ;- 

REMARKS. 

Squally with rain. 
Sea very high. 
Sea very high. 

Sea very high. 
High oonfased sea. 

Midnight. Qale break- 
ing. 

4 A.  Y. Strong 8. 8. 
W., wcadiod heavy 
eqnalls. 

Nwn. Strong wind S., 
westher h e r .  

A. r. Hard sqnalla and 
heavy rain and high 
eos, stood to eonth- 
ward. A very high 
see, running from 
8. W. 6 A.  M. Stood 
up to Northward. 
Weather clearing at  
timee for obeerva- 
tions. 8 A. X. Hard 
sq& from 8. W. 
and high aee. Noon. 
Overcast, weather 
hazy. 4 P. M. Fine 
weather. 

Wind. 

British 4 . X. 9 
Princeas 8 A. Y. 

Prince 
Amadeo 

Comrnillah 

Noon 
4 P. x. 
 P.M. 
Midnt. 

4 a . m .  
Noon 
8 P.M.  
Midnt. 

4 A. M. 
8A.u. 
Noon 
4 P. Y. 
8p.u. 
Midnt. 

20" 83' 

20' 89' 

88' 19' 

88' 20' 29'680 

2@849 
.428 
.434 
1 
.4G4 
-669 

8. S. W. 
8. 

B. W. 
8.8. W. 
€3.8. W. 
S. W. 
Var. 

E. 8.1. 

8 
8 
6 
6 

10 
8 
6 
6 

9 
8 
7 
6 
4 
8 
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Wind. 

-__ . - .  

Oalontta ......... S676 + -131 8. E. I 

Allahabad ... ... -666 -'070 E. N. E. 
Lahore ......... 901 + '213 N. , 

Knrrachee ...... '642 + '067 W. 8. W. 
Bombay ... ... '765 -'010 W. 
Jeypore ...... ... .678 + '032 N. 
Nagpar ... ... '471 -208 W. 

Medree ...... ... 976 - '038 W. 8 
Bangalore .. . ... '803 - '042 8. W. 11 

The observations of the 1st indicate that the barometric deprwion 
moved during that day in the same direction aa hitherto and a t  a rate of 
about 15 miles per hour. Tha wedward motion of the depreaaion had caused 
a fall of nearly two-tentha of an inch in the barometer over the greater 
part of the Centrel Provinces, and a general, although a alight, dec- 
over the whole of the Peninsula and Bombay. In Bengal, the rapid recovery 
in pmgrem on the 30th oontinued. A rapid h e  had also occnrred over 
the Pnnjab and the western dietrich of the North Western Provinces, due 
to some other a d  independent motion. A very distinct circulation of the 
air was shown round the centre of depression. In the m i d - b g e t i c  
d e y ,  the winds had drawn round to north-east, and, over the weetern 
portions of the Central Provinaes, they were blowing from north-west. 
Moderstely etrong win& m%inned et the Heed of the Bay and in Sonth 
Bengal. No change of impartence had occrmed in the wind directions 
over Bombay and the sodh of the Peninsula. Strong west winds pre- 
vailed along the Bombay coast, where, ,however, little o r  no win waa 
falling. Local winds obtained in the Punjab. The sky was less clouded, 
the weather finer, and rainfall less in amount over the Gangetic delta 
and valley. The depression wes, however, giving very heavy rain to the 
Central Provinoes, where the sky was overcast. Over the remainder of 
the country, the weather was of the usual monsoon character. 

The atom had advanced through the Chhrttiagarh division of the 
Central Provinces (which includes the Sambalpore, Bilaspore, and h i p o r e  
dietrich), and waa now paasi~lg thmngh the Jnbbulpore and Nagpnr 
divisions. 

The following table gives the 10 A. r. observations at  the station8 
in  the neighbourhood of the centre at t h t  hour :- 
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Wind. 

The number of observatories in Chutia Nagpore and the north- 
eaetern districts of the Central Provinces ie very small for their extent. 
Hence, it ia not poseible to state with approximate exactness the position 
of the centre of the depression at this time. 

The observations, however, indicate that the centre wse to the east 
of Seoni, and that it was at  nearly equal distances from Jubbulpore, 
Seoni, and Nagpore, and hence almost certainly in Lat. 22' N. and 
Long. 81' E. 

The following table gives the obaervations at 4 P. m. for the deter- 
mination of the position of the centre at that honr :- 

Sambalpore ... 
h i p o r e  ......... 
Hazaribagh ... 
Sntna ............ 
Seoni ............ 
Jnbbdpore ... 
Nagpnr ...... 

2W5% 

'535 

'627 

'654 

'463 

'483 

'471 

  TAT ION. 

......... Nagpnr ............ Raipore 
Seoni ............... 
Sntna ............... 

...... Jnbbnlpore 
Sangor ............ 

... Hoshangebd 
Xhandwa ......... 
Akola ............... 
Indore ............ 

6 

10 

8 

10 

10 

10 

10 
i 

Weather. 

Overcant. 
Overcaet. 
Overnoat, raining. 

Gloomy. 

Overcant. 
Raining. 
Overcast. 
Overcast. 

s z  
k d  . aHr 
fj -2 
5". a h w  
as 

m355 
.415 
'823 
'435 
'376 
'412 
'420 
.478 
'509 
'633 

1'80 

... 
0'34 

0'08 

4.60 

1'82 

406 

1.4 

20'0 

20'0 

21.0 

16'0 

8'0 

11'0 

+ -173 1 S. W. 

+a 

3 
0 .  

B i  z P ;  
2- 
0 - 
10 
10 
10 
7 
10 
8 
10 
10 
10 
10 

8 8  '1.6 
e: ,, 

o i *  
- 4  -- 

-.I91 
- 0 
-'220 
-'098 - '163 
--'I78 
-'I53 
-'I32 
-'091 
-'078 

wind.* 

Overnoat. 

Gale of wind. 

Ditto. 

Continnone 
rain. 

Moist &mug- 
m- 

+ .024 
+ '109 
-'090 

. - '202 
-'U)4 

-"AN 

g a  
li 

W. 
8 .  W. 
E. 
E. 

E. N. E. 
N. W. 

W. 8. W. 
W. N. W. 
W. N. W. 
W. N. W. 

8. w. 
E. S. E. 

E. 

N. N. W. 

N. N. B. 

W. 

p&. ia  
g g  i s g a o  4 2  

11'7 
84'1 
9.2 
30.0 
14.2 
2.3 
2.8 
20'1 
21'0 
16'0 
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Allowing for the amount of the fall of the barometer between 10 
A. M. and 4 P. M. due to the diurnal oscillation, the barometer had risen a t  
Sambalpore .11", and had also risen at  Ak'ola -02". The only portion of 
the area in which it had fallen was that represented by the station of 
Seoni, where it had fallen -03". 

The wind directions at  Seoni and Nagpore were east and weat 
respectively, and indicate that the centre was between these two stations, 
and probably some little distance to the east of the line joining them. 
Its probable position was hence in Lit .  22' N. and Long. 79' 45' E. 

The following table gives the average rainfall during the previous 
246 h o r n  in every district of Olissa and the Central Provinces :- 

This table indicates that rain had practically ceaeed to fall in Orism, 
and that moderate rain had fallen in Chattisgarh. Heavy rein had been 
received in all districts of the Central Provinces through which the cyclone 
paased during the day, namely, the Seoni, Chhindwam, and Hoehang- 

Division. 

..................... O h  

i ............ Chattisgsrh 

1 .................. Nagpore 

............... 

District. 

.................. Pooree 
.................. Cnttack 

Balesore ............... 
............ Sambalpore 

.................. Raipore 
Bilaspore ............... 

............... Bandham 

............... Balaghat 
Nagpore ............... 
Wardha ............... 
Jubbulppre ............ 

................... 
.................. .................. i Jnbbulpore 

Average 
rainfall of 
district. 

0.01 
nil. 

0.09 

1.05 
1.60 
0.56 

2.97 
2-47 
3.88 
1.91 

0.66 

ighest in 
district. 

0.05 
nil. 
0.20 

5.25 
4.25 
2.92 

436 
5.00 
480  
4.18 

1.62 
Seoni.. 
Mandla 

2-76 
0.02 

Damoh 
Saugor .................. 

......... Nminghpore 
Chhindwam ............ 

5.65 
0.15 

0.27 
0.28 

0.53 
416 
3.91 
2.90 
0.64 

Nerbndda ............... 

0.80 
0.48 

1.25 
9.90 
6.13 
5.99 
1.01 

Bet ul..................... 
......... Hoshangabad .................. Nimar 

-- 
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abad districts, and also in the districfe to the wuth of the line of 
motion ; whiM in the districta to the north the rainfall was light. 

The following table she'ws thaf tbe amount of rain in Bengal wee 
very small :- 

2nd July.-The following table gives the 10 A. M. observations of 
this day at the nine most important observatories in India. 

Districfa 

Orissa ................................................ 
.............................. South West Bengal 

Es& Bengsl ....................................... 
.................................... North Bengal 

....................................... North Behar 

....................................... South Behar 
.................................... Chutia Nagpore 

Wind. 

--- 
......... Calont ta... 4 8 0.03 

' Fine. 
......... Allehabed .613 + '047 8 2 0.04 Strongwind. 

............ Lahore 6 ... Fine. 
...... Kmmohee.., 18 2 Fine. 

Bombay ............ 20 10 0.16 Showery. 
............ Jeypore 7 6 Fine. 
............ Nagpore 18 10 8.22 Strongwind. 

Madras ............ 5'95 + '020 6 7 1.83 Thunder 
storm. 

......... 6 ... Fine. 

The obeerwtions taken thronghout India shew that the barometrio 
depression had continued to travel westward in the =me general direction 
as dnring the previous two h y s ,  and with the same velocity approxi- 
mately as during the afternoon of the 1st. A rapid recovery of pressure 
had occurred over the greater part of the Centml Provinces, amounting 
a t  seventI stations to -15 '. The barometer had on the other hand fallen 
over the districts towards which the centre was advancing. The fall 
was greatest a t  Indore, where it slightly exceeded .25" since 10 A. M. 

of the let. Pressure had decreased over the whole of the Punjab, the 
North-Weetern Provinces, Bombay, and the g ra te r  part of Bengml and 
B u d .  This fall was due to general actions unconnected with the 
continnence of the depression in Western India. 

Average rain- 
fall of district. -- 

0.04 
0.12 
0.09 
0.08 
nil. 
0.05 
0.11 

Highe~t  in 
district. 

0.20 
0.96 
0.50 
1.37 
0.07 
0.80 
0.46 
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The general character of the air motion remained the tame, except 
in the neighbonrhood of the moving area of depression. Southerly winds 
now prevailed in the Central ~rovincee: The weaterly winds on the 
Bombay coaaf were slightly stronger than they had been on the previous 
day. The eaeterly winds prevalent over the area to the north and 
north-east of the storm centre were comparatively dry, and little or no 
rain fell in that part of the depression where they were blowing. The 
rainfall ww heavy in the southern quadrant of the disturbance. 

Little or no rein waa falling a t  the time in h m ,  North Bengal, 
Behar, the North-Western Provinces, the Punjab, and over the greeter 
part of Bombay. 

Dnring the interval between 4 P. M. of the 1st and 10 A. r. of the 
2nd, the centre continued to advance in a general westerly direction 
through the Narbedda Division of the Central Provinces. 

The following are the observations taken a t  the meteorological 
etetiom in the area of depreaaion a t  10 A. ar. of the 2nd. 

 STATION^. 

......... & u p  

............ &ole 

1Lmreoti ......... 
Neemuoh ...... 

......... Indm 

......... J q p m  

......... Ajmem 

Khndws ...... 
Mount A b  ... 

......... Smut 

...... Malageon 

...... Negpom 

Seoni ............ 
Jnbbdpore ... 

i g s  
Wind. 

4 
a 2 
3 3 
u 

8 

10 

9 

LO 

10 

6 

4 

10 

9 

10 

10 

10 

8 

9 

0 s  
r( 

3'3 

i f f  
El i " 
8 4 8 
la 

89'488 

'6n  

'668 

'609 

'410 

'541 

'64 

'494 

2V692 

Xl%&3 

'670 

' a 1  

'609 

.699 

DMion 
at lo A. 

N. E. 

w. 
W. 8. W. 

E. N. E. 

N. E. 

E. 8. E. 

N. E.  

W. 8. W. 

N. 

8. W. 

W. 

8.  W. 

8. 

8. 

0 

gb i 
3 ;a 
0 -- 
- '056 

- -1 

-'OM) 

-'lW 

- '269 

-'I87 

-'I40 

-'I41 

-'I69 

- -188 

-'m8 

+ '160 

+ '140 

+ -116 

Amount miles per in 
hoar sinoe 
10a.x. pre- 
vione b y .  

110 

22-0 

480 

2WO 

180 

7 0  

6 0  

180 

9-0 

lFO 

18'0 

18'0 

12'0 

129 

k $ Weather 

3 g 2 I &I 
-- 

0'88 

1'48 

6.86 

0.86 

1'1% 

... 
0'48 

2'69 

8'84 

0'83 

2'89 

8'28 

1.m 

0'06 

-- 

Showery. 

Continuom 
rain. 
Ditto. 

Showery. 

Showery. 

Fine. 

Thunder. 

Continwns 
rsin. 
Ditto. 

Showery. 

Continuone 
ram. 

Strong wind. 

Continuone 
rain. 

Strongwind. 
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The barometer was lowest a t  Indore. The barometric heights and 
wind directions, when charted, indicate that the centre of the depression 
was a t  noon very near ~ndore and to the east of it, and hence in 
Lat. 22'F N. and Long. 76" E. Strong winds and very heavy rain 
characterized the western and southern quadrants. In the northern 
quadrant, winds were much more moderate, and rain fell only near the 
centre of the depression. 

The following are the 4 P. M. obeemtions, which enable the position 
of the depremion and its centre to be determined a t  that hour :- 

Allowing for the amount of the diurnal oscillation between 10 A. M. 

and 4 P. M., it will be seen that the barometer had fallen during the pre- 
ceding eix h o w  a t  Neemuch, Ajmere, and Deem, whilst it had risen rapidly 
in the Central Provinces. The centre was between Neemncb and Deem, 
where the barometric heights were practically the =me, and winds were 
in opposite directions. I t  waa approximately in Lat. 23" 30' N. and 
Long. 74' 30' E. 

Y 

10 A. ,I. - 
E9 -- 6 

Bangor ............ 29'478 + ,061 14'0 8 Cloudy. 

Akole ............... 
Ammoti ........... 
Neemuoh ......... 
More ............ 

............ Jeypom 

Ajmere ............ 
Khandwe ......... 
Snrat ............ 
Melegaon ......... 
Dee es... ............ 
Rajkot ............ 
Bhuj ............... 
Hyderabnd ...... 

'868 

'414 

'398 

-899 

.W4 

-496 

.667 

'870 

'458 

'422 

'422 

- '148 
- '119 
- 1 
- .I88 
- '034 
- '185 

- '060 
- '166 
- '181 
- '161 
- '176 

E. 

8. W. 

E. 

E. 

W. 

W. 8. W. 

W. 

W. 

W. 

W. 

8. W. 

23'8 

117 

8'7 

lV9 

12'4 

lF6 

53'0 

19.8 

18.0 

2@8 

16.8 

6.0 

10 

9 

10 

7 

6 

10 

10 

10 

10 

10 

8 

9 

Strong wind. 

o~eroaet. 

Strong wind. 

Ovarceet. 

Strong wind. 

Overnest. 

Strong wind. 

Strongwind. 

Ovemaat. 
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The following table gives the rainfall in each district of the Central 
Provinces during the 24( h o w  preceding 6 P. M. of the 2nd. 

The rainfall of the previous 24 h o r n  wse small in amonnt. The 
Nagpur district received local heavy minfall. The only district where 
the rainfall due to the cyclonic disturbance waa large in amonnt waa the 
Nimar district. I t  wae in the aonthern quadrant of the storm area during 
the greater part of the day, and received an average of 5.62 inches. 

3rd J7tly.-The following table gives the observations for the 3rd 
July at  the chief meteorological stations in India :- 

Division. 

............ Chattisgerh 

i .................. Nagpnr 

I Jnbbulpore ................ 

Narbndds ............... 

Wind. 

Calcutta ......... 
......... Allahabad 

............ Lahore 
Kurrachw.. ....... 

............ Bombay 

District. 

............ Sambalpore 
.................. Raipore 

Bilaspore ............... 
............... Bhandam 
............... Bahghst 

Nagpar ............... 
Wardha ............... 

............ 
..................... 

Jnbbnlpore 
Seoni 
Mandla .................. 
Dsmoh .................. 
Sangor .................. 

......... 
............ 

Narsinghpore 
Chhindwara 
Betul ..................... 
Hoshangebad ......... 
Nimar .................. 

nil. Pine. 
nil. Fine. 
nil. Fine. 
005 Gloomy. 
021 Galo of 

wind. 
nil. 8 t r o n g 

wind. 
004 Uhowrry. 
011  / Rhowory. 
nil. ! Fine. 

oemge kinfall of 
district. 

0.09 
nil. 
0.05 
0.25 
0.71 
2.25 
niL 
0.02 
0.06 
nil. 
0.07 
0.10 
0.19 
0.06 
0.91 
0.96 
5.62 

Highest in 
district. 

0.45 
nil. 
0.20 
0.70 
1.90 
3.86 

nil. 
0.05 
0.17 

nil. 
0.20 
0.41 
0.75 
0.19 
2.45 
3.35 
8.20 



110 J. Eliot-The South- Weat Monaoon Storms [Bo. a, 
The depreseion was now in the immediate neighbonrhood of the 

h b h n  Sea, between Knrrachee and Rajkot. The barometer anring 
the previous 24 hours had Mlen between -1" and -15" in Sind, Cnkh, 
Guzerat, and the adjacent districts of bjpntane. In the rear of the dis- 
turbance, over the Central Provinces, the Bersre, and Central India, a 
recovery of presenre, varying in amonnt between -15" and .25", had 
occnrred. Over the remainder of India, preasure had increased briskly. 
The depression in Cutch and Gnzerat had consequently been emphasized 
by these changes, and the baric gradients over the area of depression 
were large. South-weaterly gales were now blowing on the west c o d ,  
from Bombay northwards, and were giving very heavy rain over the 
southern and &rn portiona of the depreaaion. Over Northern India, 
the winde varied considerably in direction and were light and unsteady. 
The weather was cloudy, and light and partial rain was falling, over the 
greater part of Northern India, except the Pnnjab snd p a h  of the 
North-Western Provincrs. 

The centre of the depression a t  4 P. M. on the 2nd was to the we& 
of Neemuch in the Indore State, and was advancing westwards into Quze- 
rat. The following table gives the 10 A. M. obaervatio118 of the 3rd a t  the 
stations in the arem of cyclonic disturbance :- 

- 

The barometer had risen rapidly a t  Indore and Neemuch, whilst it 
had fallen somewhat lese rapidly a t  Bhuj, Rajkote, Deesa, Hyderabad, 
and Kurrachee. The preceding observations indicate that the centre 

Wind. 

Kurrachee ...... 
Bajkote ......... 
Deem ...... ...... 
Ajmere ......... 
Indore ......... 
Neemwh ...... 

Bhnj ..,.......,. 
Hyderabad ... 

m 

29'446 

29'996 

29'467 

29'656 

29'676 

29'639 

29.328 

29.420 

0 

-'110 

-'I71 

-'076 

+ '090 
+ '266 
+ '180 

- '207 

-'I87 

N. N. W. 

8 .  W. 

8 .  1. 

8 .  E. 

8 .  1. 

8. 8. W. 

N. N. W. 

N. 

18'0 

83'0 

17'0 

' 11'0 

7.0 

22.0 

8'0 

5.0 

- 
9 

10 

10 

9 

6 

10 

10 

8 

0'06 

9'86 

0'48 

0'10 

0'10 

0'21 

0'76 

0'28 

Gloomy. 

Dnet storm 
with rain. 

Threatening 
weather. 

Strong wind. 

Gloomy. 

Thunder and 
lightning at 
distanoe. 

Fine. 

Strongwind. 
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waa between the three stations of Bhuj, Rajkote, and Dee% and proba- 
bly not far from the f i ra t -med station, in Lat. 23f0 N. and Long. 
69f0 E., and hence nearly in the centre of the dishkt of Cntch. The 
obwmtions ahow that winds were unusually light in the north-weetern 
quadrant. The average wind velocity a t  Bhnj dnring the previous 24 
honm wss only 3 miles, and a t  Hyderebad 5 miles. The westerly and 
south-weaterly win& a t  Rajkote and other stetions in the easterly and 
southerly quadrante contrsst strikingly with the feeble winch to the 
north of the centre of the depression. 

The following are the 4 P. M. observations taken at the stations 
within the storm area :- 

When the observations are charted, they indicate that the centre 
waa between Bhnj and Knrrachee, where the barometric resdine;a were 
lowest, and winch were from 8. and N. N. W. ; and a t  a short distance 
to the W. N. W. of the former station. Ita probsble poeition wae in 
Lat. 23f' N. and Long. 68f0 E. If allowance be made for the diurnal 
oscillation, it will be seen that the barometer had altered little a t  Bhnj, 
and was riaing quickly a t  Rejkote, but continued to fall rather rapidly 
a t  Knrrachee. 

The following table gives the average rainfall in the divieione of 
Benga1:- 

1s 8 8  
Wind. 

3 

Amonnt in 
milee per 

hoar ainoe 
lor.& 

16.8. 

888 

11'8 

12.2 

@7 

11.2 

7 

68-8 

17.2 

so 

a & 

$4 
v 

10 

10 

10 

6 

10 

10 

10 

6 

6 

4 

Direation 
8t 4 P. X.  

- 
Strongwind. 

Btmng wind. 

Gloomy. 

Gloomy. 

Gloomy. 

Gloomy. 

Thnnderstorm. 

Strong wind. 

Strong wind. 

Firm 

Knnwhee ...... 
Bejkota ......... 
Moant Abn ... 
Ajmere ......... 
Indore ......... 
Neemuah ...... 
Bhnj ............ 
Hydembad ... 

-- 
29.304 

P'W 

Zb'W 

29.666 

29'627 

29'881 

29.816 

29'317 

...... Jwbabad e8'888 

Mdten  ......... m48l 

-'I82 

--'OM 

+ '04% 

+ -166 
+ '818 
+ '819 
-'W 

--'lo6 

N. N. W. 

8.S.W. 

8. 

W. 

8. 

8. 8. W. 

8. 

E. N. E. 

-'OM 

+ '021 
E. 

N. E. 
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Average rainfall rainfalE 
in previons M in a horn. horn.  

Orissa.. ........................................ 
........................ South West Bengal 

............................... East Bengal 
.............................. North Bengal 

................................. North Behm 

................................. South Behar 
.............................. Chutia Nagpur 

0.03 
0.04 
0.12 
0.04 
nil. 
0.03 
0.06 

0-30 
0.52 
1.40 
0.56 
nil. 
0.40 
0.50 

The above return shews that, with the exception of a few local 
showers, rain had ceased in the Province of Bengal, 

As daily returns of rainfall in Centrctl In& and the Bombay Pre- 
sidency are not a t  my dispoeal, it is not possible to give full detaila of 
this element of observation for the previons 24 honrs. The returns of 
Bhuj, Rajkote, Knrrachee, &c., however, indicate clearly that the rainfall 
was heavy over the southern half of the cyclonic area snd light over the 
northern, 

4th July.-The following am observations taken at  10 A. M. of the $thy 
and illustrate the more important changes that had occurred- during tho 
previous 24 honrs in the meteorology of India. 

Wind. 

STATIONB. 

... Calcutta 

... Allnhabad 29'669 - N. W. 

Lahore ...... 
... Knmrchee 89'360 - '066 

...... Bombay 

Jeypore ...... ... f i e .  

..... Nagpore 4 ... Fine. 

Madras ...... 4 ... Fine. 

Bangalore ... 4 ... Fine. 
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The observations taken a t  the observing stations in Sind and 
Q w r a t  at  10 A. M. are given below. They shew that the whirl was still 
quite distinctly marked, that it continneeto advance to the westward, 
and that it was now near the Head of the Arabian Sea,, to the S. W. 
of Knrrachee. A rapid rise of the barometer had occurred over npper 
Sind and U-uzerat. Knrrachee was the only station where pressure was 
lower than on the morning of the 3rd. South-westerly winds prevailed 
in Cutch and Guzerat. The wind had shifted ronnd to east at  Kurrachee, 
and waa blowing with considerable force. It brought up a dust-storm 
from the Rajpubm desert followed by rain. 

Tho centre of the depression had crossed the Sind mast during the 
 revi ions evening. I t  is not possible to follow its motion further, as no 
observations are available for this portion of its path. It is, however, 
probable that it speedily broke np. 

The following 10 A. M. observations taken at  stations in Western 
India nearest the area of cyclonic disturbance illustrate the previous 
remarks. 

- -- 

The following 4 P. M. observations shew that the barometer waa 
rising rapidly a t  Kurrachee, aa well aa a t  the neighbowing stations, and 
that the wind a t  that station was slowly shifting round to its normal 
direction (S. W.) in July. They indicate clearly the continued existence 
of the whirl at  the head of the Arabian Sea. 

Wind. 

STATION. 

Knrreohee ... 
Mount Abu 

Deess .....,... 
a j k o t e  ...... 
Bhnj ......... 
Hyderabad . 
Jacobebad... 

Mooltan ...... 

29380 

26W 

29'725 

29.895 

29.583 

29'626 

29.614 

29'648 

--- 
-'066 

+ -221 
+ '268 
+ '260 
+ '257 
+ 206 

+ .I32 
+ '073 

E. 

8 . 8 .  W. 

8. 

8 . 8 ,  W. 

8. 8. W. 

8. W. 

E. 

8. W. 

38.0 

179 

P 

240 

11'0 

240 

90 

90 

-- 

10 

10 

10 

10 

10 

10 

8 

0 

- 

0'83 

236 

Dnststorm with 
rain. 

Paasing showers. 

0'39 Strong wind. 
I 

0'68 Clouds low, moving 

424 

0'05 

... 

. . . 

rapidly withscnds. 
Continuous rain. 

Gale of wind. 

Fine weathor with 
passing clouds. 

Fine weather with 
passing clouds. 

.--- 
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C 

Wind. 

STATIONS. Weather. 

--- 

10 Strong wind. 

The history of the cyclone ends with the evening of the Ibth, as 
the obsemtions of the 5th and subsequent days shew that normal winds 
were established in Bind, and no further evidence of the exietence of 
the cyclonic whirl is furnished by the land observations. 

DIBCUBBIOH OF THE YOBE IYPOBTANT FEATUBES OF THE STOBM OF THB 

2 6 ~ ~  JUNE TO THE ~ T H  JULY, 1883. 

The cyclonic storm of the ha t  week of June and the first week of 
July ie interesting in several respects. I t  occurred after the mine had 
fully eet in over Bengal, and was of unusual intensity in the Bay for 
a storm of the rains. Bfter it passed into the Central Provinces, it ac- 
quired fresh energy, and advanced elowly across the Head of the Penin- 
mla into Gumrat. During this part of its motion, it gave exoesmve 
rain, and presented in a marked degree the phenomena of a south-weet 
monsoon storm on land. It waa thus one of the most complete storme 
of the rains that has occurred in recent years, and aa such ie deserving 
of careful study. Before diecnesing it8 more important features in detail, 
it appears desirable to give a brief conneated history of the antecedents, 
the formation, the progress, and the dissolution of the etorm. 

The south-weet monsoon proper of 1883 commenced a few deyo 
earlier than usnsl a t  the Heed of the Bay and in Bengal. The Bombay 
branch of the monsoon carrent wae first felt in force on the Bombay cowt 
on the 24th and 25th of June, when strong winds, almost a p p m h i n g  to 
a @e, were blowing, and general rain began and extended to the Central 
Provinoes. Very shortly after the commencement of the eouth-weet 



1884.1 of the Bay of B~ngi~l  in 1883. 115 

monsoon proper in Bengal, an atmospheric eddy, or cyclonic vortex, 
formed in the north-west angle of the Bsy. It ~ s e d  through North 
Orisse, Chutia Nagpore, and South Behat into North Behar, where it 
broke np on the 20th of June. Thie dietnrbence drew w e  snppliee 
of =pour from the eoutherly current advancing into Be@ from the 
Bay, which it dieaharged as min in unnenally large amounta over e 
conaidenrble portion of Centml and North Beher, and thne occaeioned 
very heavy floods in the Gya, Behar, Pa- Dnrbhangr~, and Moderpore  
dietrich. 

The diaappmmme of this eddy or whirl waa followed by a p a d  
break in the rsine. The winds, although they continued to blow from 
the normal directions over Bengal snd in the eouth and centre of the Bay, 
fell off in strength. The slry waa leee deneely clouded, more eepecislly in 
Centml Bengel and Beher. The air a h  wse drier, and the rainfall much 
smaller in amount and confined to local bowers, which fell chiefly in the 
neighbonrhood of the hills in North and East Bengel. Whilst thie partial . 
break in the rains (which commenced on the 20th) held in Benpl,  the 
win& diminished in strength pari p w u  over the north of the Bey. They 
were light to moderate, and rarely exceeded force 3. The weather waa 
comperstively h e ,  and the sea h o s t  smooth. 

The wind obserwtions taken a t  Nancowry and Port Blair ahow that 
the south-westerly winds of the centre and south of the Bay, which had 
been very feeble from the 15th, began to increnae in force on the 23rd, and 
blew strongly during the remainder of the month. This apparently 
indicated the commencement of another bnret of the monsoon. 

It appearm to be e general rule that each strong advanoe of sonth- 
weat monsoon winds mud aoneequent influx of aqueous vaponr into Bengal 
commences in the south of the Bay. ThelriPds first strengthen for some 
dsys in that part of the Bay, aa is proved by the wind akarroeions at  the 
Ceylon stations and a t  Nancowry in the Nicobsrs. The mrea of strong win& 
then extends northwards. When the advancing strong winds approech the 
Bnrmah and Bengal corrste, there is a strong tendency to eddying motion 
a t  and near the front. T h h  incipient vorticose motion may, under 
favonreble conditions, develop into a huge cyclonic circulation and storm. 

The strong current, in the preeent inetence, advanced northwerde along 
the Bnrmeee end h k a n  coeete, and i n c r e d  the strength of the winde 
at  Diamond Ialsnd from the 25th, and at Akyab from the 26th. These may, 
therefore, be aeenmed aa the dates of the arrival of the front of the advanc- 
ing mase of air in the latitudes of them two stations. The log of the Pemba 
proves that, on the 27th, the form of the winds off the west Bnrmeae c o d  
wae very oonaiderable and avereged 9. At the seme time that these strong 
winds were blowing off the Burmese coaet, the winds at the Head of the Bay 
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were very light and variable, and of average force not exceeding 2. The 
strong advancing uouth-westerly current was opposed by the line of the 
A r r a k ~  hills, by the resistandes due to friction between itself and the 
earth's snrface, and by the slower moving air currents to the west. The 
actual effect of the varions resistances was to produce a deflection of the 
current to the west in the neighbonrhood of the Bnrmese and A r r a h n  
coaeta, and a large amount of eddying or rotatory motion in the front of 
the cnrrent, and, therefore, also of aacensional motion and its concomitant 
action (in the m e  of a very humid current), rainfall. The energy or latent 
heat given ont in the process of condeneation, or rain formation, in its turn 
increased the ascensional motion, and the varions actions and reactions 
gave rise to an extensive whirl near the Head of the Bay. The existence 
of this was plainly indicated on the morning of the 27th, when winds 
shifted round to north-east over the north-west of the Bay. Very 
heavy rain ("torrents of rain") were then falling over a comparatively 
small a m  near the Head of the Bay, which became an area of increasing 
barometric depression and of cyclonic air motion. The disturbance 
increased in intensity on the 28th and moved slowly westwards near 
the parallel of 21' N. At  10 A. M. of the 29th, the centre of the 
depression was between the Light Vessels a t  the Intermediate and 
Upper h p e r  stations. It was then travelling with an average velocity 
of about 3 miles an hour. I ts rate of motion apparently increased as i t  
approached the Balmore comt. 

The storm advanced in a general W. N. W. direction during the 
afternoon of the Egth, and crossed the Balaaore coast a few miles 
to the north of the station of Balasore a little before midnight. It 
then apparently marched without change of direction across the North 
Orissa hills, as, next morning at  10 A. M., the centre of the barometric de' 
pression was near to Sambalpore and in the continuation of its line of 
its advance on the 99th. The disturbance apparently diminished for 
some time, but began to draw supplies of vapour from the Bombay 
branch of the monsoon cnrrent, which had been blowing strongly for some 
days previons. In  consequence of the increased energy thus given to it, 
it ag&n intensified slightly and moved almost due westward aoross the 
H a d  of the Peninsula at  an average rate of clbont fifteen miles per hour. 
On the morning of the lst, the centre was near Seoni, on the morning 
of the 2nd near Indore, and on the morning of the 3rd near Bhuj, 
whence it passed westwards across the coast into the Arabian Sea, 
and was a little to the south of Kurrachee on the evening of the 3rd. The 
wind directions a t  Kurrachee and the neighbouring strttions indicakd 
cyclonic indraught to a centre, to the sonth-west of Kurrachee on the 
morning of the 4th, after which they give no further indications of 
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its existence. In the absence of observations, it is impossible to state 
whether it broke up immediately, or passed over the whole breadth of the 
Ambian Sea. 

The following table gives the positions of the centre at  tho hours 
stated, from the 27th of June to the date of its disappearance beyond 
the limits of India in the Arabian Sea :- 

I 10 A. M. 
June 29th ... Noon. 

4 P. M. 

Date. 

Jnne 27th ... I 

10 A. M. 3 . . . I  4 p . M .  

Jnly 1st ...... 4 P. M. 

July 2nd ...... 4 P. M.  

Jnly 3rd ...... 10 A. M. I $ P . M .  

The atmospheric whirl waa fully developed on the 27th and con- 
tinued i n k t  for at  least sevon days. During the latter part of its 
existence, it drifted across from the coaat of Orissa to the coast of Cutch 
or Sind, and disappeared and probably broko up in tho Arabian Sea. 

The following table gives the lowest reading of the barometer at  
10 A. M., the everage barometric height a t  the same station, and the amount 
of the greatest known barometric depression a t  10 A. M. on each day :- 

16 

I, 10 A. M. 21' 0' 88" 45' 
June 28th ... Noon. 21" 3' 88" 40' 

$ P . M .  21" 10'1 880 30' 

Hour. 

N. 

Noon. 
4 p . y .  

20" 30' 
20" 35' 

189' 45' 
89' 35' 

P 

12 3 
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Hence the barometric depression a t  the Head of the Bay was very 
nearly half an inch. During its progress overland, the depression. ob- 
served nowhere exceeded .29", and, as two of the stations named in the 
preceding table (Lndow and Bhuj) were a t  a very short distance from 
the centre, i t  is almost certain that the barometric depression on land, 
after crossing the Orisaa hills, never exceeded three-tenths of an inch. 
The decrease in the amount of the depression waa evidently due to the 
greater frictional resistance encountered by the cyclonio disturbance on 
land than a t  see. 

An interesting feature of the storm wse that ifs oentre moved in a 
path which was approximately straight. The general direction of its path 
wlls N. 83O W. or almost due west. 

The steady march in an almost constant direction across the Con- 
tinent is very striking, when the wrying character of the surface over 
which it passed i~ taken into consideration. During the first part, of its 
existence, it passed slowly over the water surface at  the Head of the 
Bay, where the resistance to its motion was a minimum. After cross- 
ing the Bnlasore coat,  it advanced i n h t  over the North Orism hills, a 
very broken and irregular country, the highest points of which are from 
3000 to 4000 ft. high. It then crossed the highlands of Sambalpore 
(where the hills which rise out from the plateau attain an elevation vary- 
ing from 1,500 to 2,500 feet) and p e e d  over the comparatively low plain 
of Cliattisgarh, the average height of which is leas than 1000 feet. Thence 
it advanced through the Balaghat, Seoni, Chhindwara, and Betul districfe 
of tho Central Provinces, which cover the extensive highlands known ru, 

Depression. 

-462 

-236 

-161 

.252 

-290 

-209 

I 
~ ~ l ~ ~ i c  

m.eading. 

29.140 

29.353 

29'463 

29410 

29.326 

29.380 

June 29th.. 

June 30th.. 

July 1st ... 
July 2nd ... 
July 3rd ... 
July 4th ... 

Average 
10 A. M. 

barometric 
height. 

~ n l y  let. 

29.602 

29.589 

29.624 

29.662 

29'616 

29.589 

Bay (Sandheads) ...... 
Sambalpore ............... 
Seoni ........................ 
Indore ..................... 
Bhuj ........................ 
Kurrachee ............... 
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the Satpnre plateau, and have an average height of 2000 feet. I t  thence 
passed acrose the valleys of the T a p h  end Nerbudda and the Vindhya 
Hills into Indore and Malwa. The aveq'e elevation of the Vindhym in 
that portion over which the cyclonic storm advanced ia 2,500 feet. From 
Malwa, it pessed westwards over the low plains of Guzerat and Cutch, 
the highest pointa of which do not exceed 800 or 900 feet in height, and 
croased the coaat of Sind between Bhnj and Knrmhee into the Arnbian 
Sea, where its existence for a t  least twelve to eighteen h o w  afterwards is 
proved by the direction of the win& a t  Kurrachee and the neighbouling 
statiom. 

The above briefly indicates the varied character of the surface over 
which it advanced. During a considerable portion of its course on land, 
the average elevation of the corntry over which it travelled exceeded 
2000 feet. Much of the ground was very broken and irregular 
country, the higher points of which exaeeded 3000 feet in elevation. The 
only inference that can reasonably be drawn is that the cyclonic circula- 
tion extended to a height very considerably greater than 2000 or 3000 
feet. Hence it wae a cyclone of high elevation, and the cyclonic circn- 
lation near the earth's surftux was of comparatively little importance, and 
not necessarily an index or measure of the intensity of the cyclone. 

The chief featnres of the motion of the storm centre have already 
been indicated in the history of the cyclone. Its very slow motion 
dnring and for some time after its formation, or from noon of the 27th to 
noon of the 29th, is remarkable. During this interval of 418 hours, its 
rate of motion apparently never exceeded 5 miles per hour, and during 
the greater prt of the period it varied between 2 and 4 miles. After 
noon of the 29th, it rapidly increased its speed, and, during the greater 
part of the next 24 honrs, moved with a velocity varying between 10 and 
15 miles. When the centre approached the high hills and broken ground 
of North Orisaa, i t  experienced a very considerable retardation. As already 
stated (vule page 99), it lost energy and shewed signs of disintegration. 
The rainfall decreased in amount, the barometric depression was much 
smaller, and the disturbance was diffused over a l a r p r  area, although 
i t  was less regular and weaker in character. This was, however, followcd 
by an increase of its energy due to its drawing supplies of vapour from the 
Bombay c w t .  The preceding changes wore reversed. During this inter- 
val, the average rate of its motion was abont 8 miles per hour. Its vtaio- 
city increased on the 1st of July, and, d ~ u i n g  the remaining t h n ~  days 
of ita existence on land, it moved with a fairly uniform vclocity of 
abont 15 miles por how. 

Another important feature was tlie amount and distribution of the 
raiufall during the cyclonic trturm. At thl: U e d  vf Ihe U~LJ, lhc luiufull 
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was torrential in character, more especially in the eastern and southern 
The British Princess had "torrents of rain," the Saint Yagnns 

6 L  heavy continnone rain, " the Star of Albion "thick continued rain," the 
Commillah " very heavy rain," and the Scottish Chieftain 'L heavy rain." 

The following table gives the daily rainfalls during the period- 
June 28th to Jnly 4th--at the meteorological ststions situated in the area 
covered by the cyclonic storm during its existance on land :- 

stations. 

Pooree ............... 
. . . . . . . .  Bangor Island. 

Balaaore ............ 
False Point ......... 

............ Cnttsck 

Sambalpore ......... 
Ilaipore ............... 
Nagpnr ............ 
Seoni ............... 
Jnbbnlpore ......... 
Pffihmarhi ...... 
Ammoti ............ 
&cola ............... 
Indore ............... 
Neemuch ............ 
Burat .............., 
Ahmedabad ......... 

.. . . . . . . . . . . . . .  Ilajkote 

.................. Bhnj 

Hyderabad ......... 
Knrraohee 

Deeaa ............... 
Mount Abn ......... 
Ajmere ............... 

June 1883. 

lrsthsotb 
9'44 

0'17 

2'66 

6'39 

6'61 

2'47 

0'11 

... 
0'46 

0'12 

... 

... 

... 

... 

... 
3'61 

0'06 

0'46 

0'64 

... 
0'37 

0'08 

0'18 

... 

4th. 

0'23 

3'82 

0'76 

0'09 

... 
0'80 

... 

... 

... 

... 
0.05 

... 

... 

... 

... 
0.35 

0'79 

0.41) 

1.56 

0'12 

1.66 

0.74 

2.22 

... 

h t .  

... 

... 
0'17 

0'05 

... 
1.84 

2.16 

6'22 

6.66 

1'62 

6.99 

4.60 

217 

1'01 

0'86 

0.11 

... 
0.13 

... 

... 
0.17 

... 
2.16 

... 

PP 

0'69 

0'94 

8'04 

1'79 

0'06 

0'17 

1-22 

0'12 

1'29 

0'85 

0'42 

0'07 

0'04 

3'64 

0'18 

0'90 

0'42 

. . . . . . . . . . . .  
1'23 

0'46 

O M  

2.26 

0'36 

5-64 

1'10 

3'21 

7'00 

2'03 

... 

... 
0'66 

0'02 

... 

... 

... 
1 

0'62 

... 

... 
0'02 

... 

... 
0'03 

0'14 

... 

July 1883. 

2nd. 1 
... 
... 
0'21 

... 

... 

... 

... 
1.12 

0'17 

0.05 

1-38 

8'66 

6'86 

0'89 

0.21 

1.78 

0'76 

... 
0.48 

... 
0.06 

1.84 

2.64 

0'43 

3rd. 

... 
1'08 

0'12 

... 

... 

... 
0.03 

... 

... 
0.06 

... 

... 
0'03 

0'02 

0.09 

3.76 

3.88 

10.05 

3.78 

0'26 

0.12 

0.03 

1.31 

0'10 
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As the rainfall was especially heavy in 01-ism and the Central Pro- 
vinces, I give the following table shewing the average district raintidl for 
each day of the period (June 27th to Jnly'3rd) in these two divisions of 
the Empire, and illustrating more fully than the previous statement the 
distribution of the rainfall in s portion of the area covered by the dig- 
turbance. As daily returns of rainfall in Central India and the Bombay 
Presidency are not at  my disposal, I am not able to give the corresponding 
data for the western portion of the c o m e  of the cyclone. 

-- 

The chief peculiarity in the distribution of the rainfall was the con- 
tm~t between the large amounts registered a t  stationa to thc south of tho 

Division. 

............ 
............ ........... 

Pwm 

Orism Cnttack 

Balaaore ......... 
... 

... ......... 
Sambalpore 

C hittaegarh h i p o r e  

Bilaapore ......... 7 0'11 0'61 0.35 0.61 0'66 0.05 0.01 2.05 

......... 
...... 

Nagpar 5 1.06 1.48 0'19 nil. 3.88 226 0'01 8.87 

......... 
Bhandara 8 2.81 0'67 0.W 271 2.99 0.25 0'06 9'42 

Nagporn 
Wardhs ......... 4 1'29 0'01 nil. 1'82 1'91 nil. 0'01 6'04 

Balaghat ......... 4 1'21 0'08 0'23 0'03 2.47 0.71 0'06 479 

...... 
............ 

Jnbbnlpore 3 0'69 0'13 1'44 0'64 0.66 0.02 0'02 3'40 

... ............ 
Sangor 4 0'46 0.26 nil. 0'03 0'28 0'10 nil. 1'13 

Jnbbnl pore... Damoh 6 0'41 0'04 nil. 0'26 0.27 0'07 nil. 1'06 

Seoni ............ 8 0'83 0'68 0'38 0'73 2'76 0'06 0'03 6'47 
I 

Handle.., ......... 7 0.02 0.20 0'04 0.26 0.02 nil. nil. 0.64 

Betnl ............ 7 0.65 0.19 0.12 0.43 3'91 0.91 0'04 6'16 

i I Chhiidwara ...... 3 1.15 0'37 nil. 1'03 4'16 0'06 nil. 6.77 

Nerbudda ...... Hoshangabad ... 2.90 

Nnrsinghpore ... 
1 Nimar ............ I: 5 0'96 

4 

3 

1.01 0'07 

0.05 

0'06 

0.72 5'68 

0'68 

0.44 

0.01 0.01 

0.15 

Ol4 
I 

0'88 

nil. 
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line of d w n c e  and those received a t  stations situated to the north of 
the path of the centre. 

The following tables gi+e the average district rainfall in the dis- 
tricts immediately to the south of the centre and those to the north of i t  
for the same periods in the Central Provinoes, Orisaa, and the adjacent 
districts of South-west Benga1:- 

The centre, i t  should be remembered, passed westwards near the 
northern boundaries of Sambalpore and Rgipore and thence across the 
centre of the Bahghat, Seoni, Chindwara, and Hoshangabad districts. It 
will thus be seen that the rainfall was distinctly heaviest at  some distance 
to the south of the path of the centre, and that the rainfall in the 
northern half of the cyclonic area was barely twenty-five per cent, of the 
m o u n t  recoived in the southern half. 

Districts to north of 
centre. 

...... 24-Pergnnnahs 
Midnapore ............ 

Total average 
rainfall 

June 27th to 
July 1st. 

2.50 
3.58 

Districta in Orissrt to 
south of oentre. 

Bahore  ............... 
............... Cuttack 

Pooree ............... 

Total average 
rainfall 

of the same 
period. 

8.47 
9.66 

10.80 

, 

Districta in the Cen- 
tml Provinces to north 

of the path of the 
centre. 

Bilaspore.. ............. 
.................. Mandla 

............ Jubbulpore 
Narsinghpore ......... 
Damoh.. ................ 
&ugor .................. 

Districta of thecentrail 
TOM district 

rainfall 
June 30th to 
July 2nd. 

1.12 
0.28 
1.22 
1.80 
0.60 
0.41 

Provinces thmugh~Tota1 
which the centre 
passed, or which lay 
to the south of the 
path of the centre. 

Sambalpore ......... 
Raipore ............... 
Balaght ............... 
Seoni .................. 
Chindwara ............ 
Hoshangabad ......... 
Nagpur ............... 
Bhandrtra ............ 
Wardha ............... 
Betul .................. 
Nimar... ............... 

district 
rainfall 

June 30th to 
July 2nd. 

2.31 
2.90 

3.87 
6.13 
5.75 
3-73 
5.24 
6.26 



I t  is not possible to give similar detnih for Central Iudia and tho 
northern districts of the Bombay Presidency. The following table gives 
the rainfall a t  the nearest meteorological. observatories to the north and 
south of the path of the centre, and a glance will show that there was the 
same marked contrast between the rainfall in the northern and southern 
portions of the storm area during the latter past of its course, when it 
was approaching the Brabian Sea. 

Indore .................. 
............... Neemuch 

Deesa .................. 
Ajme re... ............... 

............ Hy derabad 

............ Kurrachee 

Meteorological sta- lTotal rainfall 
tiom north of p t h  lstto4th. 
of centre. 

Snrat .................. 
Ahmedabad ......... 
Malegson ............ 
Bombay ............... 
Rajkot ............... 
Bhnj .................. 

The previone peculiarities to a certain extont explain the striking 
wntxaat between the force of the wind in dif£erent quadrants, more espe- 
cially when the storm wae advancing over the sea or low ground. T h b  
haa already been briefly referred to in the account of the meteorology 
of the present etorm on the 28th and 29th (vide pages 86 and 93). It 
was there shown that the Pembe, at  a distance of at  leaat 200 miles to 
the south-cadi of the centre, had strong south-westerly win& of average 
force 9, which were frequently interrupted by excessively violent squalls ; 
and that the ships and light-veasels, eo long ae they were in the wes- 
tern and northern quadrants, had win& from directions between N. W. 
and N. E. varying in f o m  from 1 to 5, but that, when they pesed in 
to the opposite qmdnmts, they experienced very violent westerly or 
south-westerly winds of form wrying from 9 to 11. 

This feature is shewn most strikingly by the anemometric observa 
tiona taken at  Sangor Island during the storm, which have bcon reforred 
to in pagc 05, but aro now given in full in illnetration of thitr fcaturc :- 

Meteorologiesl ata- 
tions south of path 

of centre. 

Total rainfall 
July 1st to 

4th. 
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Hence a prominent feature of this, aa of many of the storms of 
the rains in the Bay, was excessively violent westerly and south-westerly 
winds in the southern and eastern quadrants and comparatively feeble 
winds in the northern and western qnadrants. The great inequality 
of the winds in difEerent quadrants in the majority of storms of the mine 
haa caused them to be considered as mere westerly gales by seamen. 
It is, however, now proved beyond doubt that they are cyclonic distur- 
bances in which the winds are rarely violent and dangerous except 
in the south and east q&nts, where westerly and south-westerly winds 
of force 8 to 10 may be experienced, interrupted by squalls as violent in 
character, so far ss can be judged from the mounts  of sailors, w are felt 
in the largest and most intense cyclones of the Bay. 

The following additional illustrations are given of the difference of 
tho force of the wind in the different quadrants of the cyclonic disturbance. 
I t  should, howover, be remembered that it is difficult to explain many of 

Weather and Sea. 

Sea rongh. Threatening. 
Dark gloomy weather. 

Thunder and lightning a t  
distance. 

Raining. 
Strong wind. 
Raining. 

Sea very rough. 

Dark gloomy weather. 

Sea tremendons. 

Severe gale of wind. 

Wind. 

Date. .- 

15 -389 N. E. 38 

June 29th.. 

19 
21 
23 
1 
3 
5 
7 

9 
11 
13 
15 
17 

19 

.28g1N. 

.327 
-286 
-204 
-126 
-176 
-183 

.I71 
-166 
~126 
-129 
.162 

-2442 

N. E. 
N. 

N. W. 
W. 

N. N. E. 
N. 
N. 

E. 
E. 

N. N. E. 
W. 
S. 

8. 

48 
43 
54 
53 
27 
37 
Ib.b 

18 
34 
54 
5 

78 

46 
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the differences in the amount of wind recorded at  Werent  stations 
apparently similarly situated with regard to the storm. They can only 
be ascribed either to erroneous readingoof the anemometers by the 
observere a t  the stations under coneideration, or to slight but influential 
difFerences in the geographical or topographical features of the districts 
or stations in which the meteorological observatories are situated. The 
latter appears to be the mow probable explanation. 
- 

The contrast between the winds in different qnarters is also evi- 
denced by the amonnta of wind received a t  the same station from 
difFer.snt directions. Thus, at  Saugor Island, the amount of wind regis- 
tered for the 24 h o w  preceding 4 P. M. of the 28th was 192 miles, 
and for the same period prior to 4 P. M. of the 29th i t  was 524r miles. 
The wind during these intervals was from N. E. During the next 24 
horn,  when southerly wig& chiefly prevailed, 776 miles were recorded. 
Similarly, at  Balasore, 290 milcs wem registered for the 48 h o w  pre- 

17 

- 
28th ... 

a h . . .  

f 

80th 

L 

l a  { 
' 

2nd . 
i 

Stations. 

Sangor Inland ... 

Sangor Island ... 

Seoni ............... 
Jnbbnlpore ...... 
Nagpar ......... 

Reoni ............... 
Jnbbnlpore ...... 
S u b  ............ 

Indore ............ 
Joypore ............ 
Ajmore ............ 
Saogor ............ 

......... 
............... 

Kurrnaheo 
Bhnj 
Hydernbad ...... 

Averai~e 
wind 

velocity 
during 

previous 
24 h o w .  

-- 

8'0 

16'0 

6.0 
6.0 
9.0 

0 
8.0 

21'0 

13.0 
7'0 
5'0 

11'0 

18'0 
3'0 
8'0 

. H 
FI 

N. N. E. 

E. 

N. W. 
W. N. W. 

N. W. 

N. N. W. 
N. N. E. 

E. 

N. E. 
N. E. 

E. N. E. 
N. E. 

N. N. W. 
N. N. W. 

N. 

Stations. 

False Point ......... 

Felse Point ......... 

Raipnr ............... 
Cnttack ............... 
Saugor Inland ...... 
Baleaoro ............... 
Raipnr ............... 
Nagpnr ............... 
Sambnlpore ......... 
Cnttaak ............... 
Burnt .................. 
Akola ............... 
Amraoti ............... 
Khandwa ............ 
Nagpar ............... 

............... 
............ 

Raipnr 
Neemnch 
Deem .................. 

. 
H b 
-- 

W. 8. W. 

W. 8. W. 

W. 
W. 
8. E. 

8. W. 
W. 

8. W. 
W. 

8. W. 
W. 

W. 8. W. 
W. 8. W. 

8. W. 

El. W. 
5.5. W. 

9 .  E. 

Avorago 
wind 

velocity 
during 

pmvious 
24 hours. 

10'0 

23.0 

208 
10.0 
19.0 

200 
11.0 
1'4 
7'0 

17'0 
22.0 
43'0 
13.0 
18'0 

89'0 
22.0 
17'0 
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ceding 10 A. M. of the 29th, and 576 miles during the succeeding 48 hours 
(with southerly winds). At Rajkot, the amount of north-westerly 
winds during the 24 hours Preceding 4 P. M. of the 2nd was 272 miles, 
and a t  Bhuj 390 miles. During the next 24 hours, when south-westerly 
winds blew a t  these stations, 391 and 760 miles respectively were re- 
gistered. The amount of wind (mainly from N. W.) recorded a t  Knr- 
rachee for the 24 hours preceding 4 P. M. on the 3rd was 406 miles. For 
the succeeding 24 hours, when easterly winds prevailed, 933 miles were 
registered. 

There are other and less important features, to which it will be 
sufficient to refer briefly. One of these was the comparative smallness 
of the storm area proper. If we estimclte it by the area in which strong 
winds prevailed and heavy rain fell, it almost certainly did not exceed 
250 miles in length by 100 to 150 miles in breadth, a.t any time during 
its passage across the continent. The smallness of the storm area and 
the slight barometric depression in all storms of the rains are cognate 
features due probably to the peculiar conditions of their formation, as 
cyclones of high elevation. Another feature was the very great irre- 
gularity of the winds. This was shown (at Saugor Island, for instance) 
by intervals of comparatively feeble winds during the middle of the 
storm, snd also by the apparent occurrence of much feebler winds a t  
stations nearer to the centre than a t  those a t  a greater distance. Aa, 
however, anemometric observations are confessedly not intercomparable, 
it is not possible to establish the fact of this irregularity on such 
evidence. 

A P P E N D I X  I .  
-t- 

Extract from the Log of the F. L .  V. Comet, giving observations during 
Storm of June 27th to 30th. 

4 
W 

6i 

5 
$ 
h 
u 

4 

Weather. 

Thunder. 

@ 

8 

REMABIB. 

Commences with dirty threatening 
weather. Lightning all round the 
horizon. A long heavy swell from 
E. 8. E. 3 A. M. squally with 
paaeing ahowera, ugly appearance 
of weather. 

8n. M. Weather the aame. A large 
oircle round the ann. 

4%! 
B B  

29'821 

Wind. 

----- 

N. 4 



Wind. 

---- 

N. N. E. 1 4 

N.E. 4 

... St06 

... 4to6 

... 6tob 

... 6 

N. 6 

... 6 

... 
N. N. W. 6 

N. W. 6 

W.N. W. 6 

N. N. E. 6 

... 6 

... 6 

N. N. W. St06 

... 6 

Weather. t REMABKB. 

Rainiig. 

Thunder. 

Thunder. 

squally. 

B q d y .  

Noon. Every appearance of 8 cy- 
clone. Heavy aonfnsod 60% with 
squally weather, and passing 
showere and thunder. 

4 P. M. Wind and weather the same. 
Observed the sky of dnrk red 
appearance to the southward and 
esatward. 

Thunder. 8 P. M. Wind and weather the 1 -0. 

Thunder. 

Thunder. 

Emitling. 

Thunder. 

Squally. 
I 

Midnight. Wind and weather tho 
=me. Barometer still falling, 
every appearance of heavy wea- 
ther. Thunder and lightning all 
round the horizon. 

Commenoea with dirty and very 
threatening weather. Lightning 
all round the horizon. A very 
heavy sea running from 8. E. 
Win& variable. 
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Weather. 

S q d l y .  

S q d l y .  

Raining. 

Baining. 
Raining. 
Raining. 
Raining. 

w i g .  
Baining. 
Raining. 
Baining. 

Raining. 
Raining. 
Raining. 
Beining. 

Raining. 
Baining. 
Rsining. 
Raining. 
Overcaat. 
Ovemast. 
&nine;. 

Itaining. 
Overcast. 
Ovemast. 
Beining. 

8 A. Y. Wind and weather the 
same, but sea inorewing. Wind 
shifting all ronnd the compass, 
from west through south and 
enat, accompanied with terrifia 
rain sqaalls. 

Xoon. Blowing a fnriods gale with 
t e d c  heavy squalls. Sea still 
inoreasing and barometer falling. 

4 P. M. Wind and weather the 
-0. 

8 P. M. Wind and weather the 
8ame. 

Midnight. Weather moremoderate, 
leas wind and sea. 

Commences with moderate gale and 
high sea but bettor appearance in 
the weuther. 

8 A. M. Observed a large oircle 
ronnd the nun. 

I Noon. Strong breezes with blind- 
ing rain squalls. 

P. at. Weather fine. Heavy swell 
from muthward. 
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CHAPTER IV. 

The present storm was genenrted in the Gulf of Martaban, after the 
north-east monsoon had been established for more than a month over 
the north and centre of the Bay. The rains of the south-west mon- 
soon terminated prematurely in Bengal in the laat week of September. 
I6 ie a well-known fact that the oommencement of the north-east 
monsoon on the Commandel coast is due to the recurvature of the sonth- 
west monsoon win& over the south and centre of the Bay. The lower 
atmospheric current, which is from south-west in the extreme south, 
a t  that period changes, through south-eaat and east in the centre of the 
Bay, to north-east on the Msdnrs coast. The south-west monsoon current 
of the year 1883 was nnusnally weak, and, when it retreated from Bengsl, 
it recprved immediately, and north-east win& were established on the 
Madma coast in the first week of October. Hence the north-east mon- 
soon rains set in over the Madras Presidency a week or ten days earlier 
than usual. They gave general, and unusually heavy, rainfall, as is 
shown by the following tablo of rainfall a t  eight of the more important 
stations in that Presidency. 

Rainfall at eight s t a t i w  of the Madrau P~esideney, October 1883. 

------ -- 
Cocona- 
dn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Maenli- 
patnm 0'80 . . . . . .  0'18 0'13 . . . . . .  0'02 . . . . . . . . . . . .  0'76 2'44 ... 1-47 0'31 

Madraa ... 4'88 020 0'34 ... 0'01 0'08 . . . . . . . . .  
Salem . . . . . . . . .  2'75 ... 0'20 016 . . . . . . . . .  

0'500'35 ... ... ... . . . . . .  
. . ... 

... 1.04, ... 0'06 ... ... 

24 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
024 

. . . . . . . . . . . .  

Stations. 

Coconn- 
dn ... 

M d -  
patsm 

Madras 
Salem 

19 

... 

18 

066 

028 
0'16 

. . . . . .  

25 ----------------- 

003 
002 

... 

20 

ii 
. . . . . . . . . . . . . . .  

Nellore 
Madnre 

Triohi- nopoly 
Tmjore 

26 

. . . . . .  
0'16 
040 
0'16 

::: 
0'20 

. . . . . . . . .  010,0'12 0'37 

23 

... 

... 

21 

... 1'27 
0 
... 0'41 ... 
... 1 2'47 "j ... "' 

0'08 0' 1'70 

Aver- 
age. 

8'60 

8'58 
10'80 
7.22 

... 

27 

2'89 
0'35 

22 

021 0'05 

0'08 
. . . . . .  
001 

0'46 

9.84 
W88 

1.86 
6'60 

... 

:i;g 0' 
0'01 

28 

0'03 
2'12 
... 

d.66 

::: 
0'05 

29 

090 

1'25 
1'64 

8.20 

::: 
... 

3.001 24.40 
0'20, 8'98 

0'69 1.94 
0'20 6'86 

SO 

0'25 

0'70 

... 

81 

6'70 

4'95 
. . . . . .  

0'96 

Total. 

15'31 

13'35 
22'18 
12.44 
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Rainfall at eight stations ofthe Madras Presidency, November 1883. 

w"' 

Cffiana- 
d t l . . .  9.97 3.59 

M w l i -  
19'86 4'11 

Msdree ...... 0'80 4'76 1'81 14'92 13'40 

...... ......... 

...... 
Salem... 0'26 0'01 486 2'66 

...... ...... 
NeUore 0'66 070 6-90 10'17 

Madm 0'20 0'36 10.98 6-37 

Triohi- 
nopoly ... 1'28 ... 0'08 0'07 6'22 6.28 

. Tanjore ...... 2.90 0'02 0'17 0'48 7'63 6-54 

The pmceding table shews that min fell more or less continuously 
dnring the whole of October and until the 41th of November, after which 
a few showere fell until the 9th and loth, when rnin entirely ceaacd for 
scvcral days. Aftor tho 4th, tho north-oast monsoon c m n t  dccrcaaud 

4 

... 

1'16 

1'16 

Statione. 

Cooons- 
ds. ... 

Meanli- 
patem 

Madma 

Selem ... 
Nellore 

~ a d m  

Triohi- 
nopoly 

Tanjore 

6 

0'06 

0'27 

0'16 

0'06 

... 

1'02 

1 

8'46 

12.66 

1-87 

0'73 

6 

012 

... 
0'96 

0'm 

...... 
0'06 

11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . .  
2.00 

7 

0'14 

0'02 

0'04 

1'44 

... 

14 

. . . . . . . . . . . .  

2 

------- 

3.26 

2.29 

8'48 

0'94 

9 

- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0'02 

0'76 

... 

0'10 

0'60 

8 

0'41 

0'01 

0.03 

... 
0'86 

16 

-- 
12 

. . . . . . . . . . . . . . . . . . . . .  

1'00 

3 

0'22 

2.12 

0'27 

10 

-- 

0'06 

0'59 

13 

. . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

1'96 

... 

... 

1'60 0'46 

1'80 

0'06 

0'27 

I 
1'08 3'00 

0'26 

0'08 

1'96 

1'78 
I 
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in strength, as is shewn by the following retnrn of the wind observations 
on the Madras wast :- 

h d .  8rd. 4th. 

--- 

tam. 

The preceding observations shew that the nor th-wt  winds on the 
Madras ooast were diminishing in force. It is, therefore, probable 
that the south-west monsoon current over the south of the Bay was 
much weaker, and that, instead of recurving and blowing strongly on 
the Madras wast, i t  waa wntinued over the centre of the Bay mi light and 
variable winds. This supposition is, i t  will be seen, confirmed by 
the acconnte of the weather contained in the logs of the vessels mvi- 
gating the Bay to the west of the Andamans a t  that time. The oyclone 
did not commence to form until the 9th of November, but the meteoro- 
logy of the Bay on the 7th and 8th is given to shew the character of the 
weather prior to the storm. 

7th November.-The barometer wae oscillating a t  the time slowly 
over the whole of India, and the distribution of pressnre waa almost 
identical with that which had obtained for the previous three or four *, 
and differed very slightly from the n o m l .  A slight rise of the barome- 
tar occurred during the previous 24 h o w  a t  the great majority of stations. 
The barometric changes were, however, of no importance. The barometer 
waa highest in Scind and Rajputrrna, where the resdings averaged 30.05'', 
and WM lowest over the south of the Bay, where, aa shown by the r e t ~  
of Negapatam, Trincomalee, Port Blair, and Nenwwry, it waa slightly 
below 29.95". The differences of pressure were hence compamtively 
small over the whole area. 

The following tablc gives tho 10 A. r. readings of the barometer, 
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reduced to sea level and for temperature, at  the more importrtnt meteoro- 
logical stations around the Bag :- 

I Barometer 1 1 Barometer 

Saugor Island ............ 
False Point ............... 

............... Gopulpore 
............... Vizagapatam 

Madnts ..................... 
Negapatam ............... 
Trincomlee ............... 

a t i o .  1 gEtd. ", Stations. 

sea level. 

............ Chittrtgong 
.................. Alcyab 

...... Diamond Island 
............... Port Blair 

Nancowry ............... 
Moulmein ............... 
Rangoon ............... 
Mergni .................. 

reduced at 10 A. rd. to 
sea level. 

The w e n t 8  over the Bay were normal in character, pressure de- 
creasing from north to south. The total barometric difference was 
slightly less than nine-hundreths of an inch. The average barometric 
difference between the north and south of the Bay in the middle of 
November is -075". The distribution of pressuro over the Bay on the 7th 
was very approximately normal. 

Over the greater part of India, including the whole of Northern and 
Central India and the North Deccan, the weather was fine and skies 
clear. These were clouded in Southern India, more especially on the 
Coromandel coast, where they were gene,mlly overcast. Over the 
whole of the Indian land area, winds were normal in direction. North- 
westerly to westerly winds prevailed over tho greater part of the Gtsngetio 
plain, and northerly winds in the hnge t ic  Delta. Along and near 
the Commando1 c m t ,  north-easterly humid winds were giving mode- 
rate showers of rain. In Bnrmah, winds varying between east and 
north-east prevailed. The woather in every part of the Indian area, so 
far as crtn be judged from the land observations, was of the usual No- 
vember, or cold weather, type. There were no s i p  of the existence of 
any atmospherio disturbance either in the land or adjacent sea a m .  

The only indications of the probable early occurrence of stormy 
weather in the Bay were the lightness and variability of the winds 
over the centre and south of the Bay, and the rapid and steady deorease 
in the rainfall of the Madras Presidency. 
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The following table gives the chief observations taken during the day 
a t  the stations subsequently atiected by the cyclone :- 

... 

...... Nnncowry 

... ...... Port Blair 29'945 + '003 8.  E. 8. E. 4 7 

6 6 0'11 Thunder. 

......... Akyab 

Chittagong ... 
Tounghw ...... 
Beseein ......... 
Bangoon ...... 
Modmein ...... 
Mergui ......... 

Wind. 

XEMAUKS. 

Mount 8tu- 
art ...... Passing clouds toward6 

noon, heavy rainclouds 
4 P. I. all round, but cleared 

away towards sunset. 
 P.M. variable. Weather unsettled- 

lwking. 
Midnt. ... 

KwangTang 4 A. I. 29'861 8 .E .  
8 A. Y. 909 N. E. Fine weather through- 

Noon 
4 P.M. 
8 P. Y. 
Midnt. 

The information relating to the state of the weather in the Bay on 
the 7th of November, contained in the logs of vessels navigating the Bay 
8t this period, is given in the following statement :- 

29'976 

29'994 

29'969 

20977 

80-004P 

9.968 

29'953 

12"W 

+ .027 

+ '027 

+,'081 

+ '081 

+ '068 

+ -018 

+ '016 

9S0G' 

E. N. E. 

N.N. E. 

N.W. 

1. 

E. N. E. 

E. 

N. 

943 
'921 
.ilea 
906 

W. 

E. 

N.W. 

8. E. 

E.N.E. 

N.NW 

Celm 

2 

2 

P 

4 

8 

2 

1 

out. 

8- smooth. 
N. E. 
N. E. 
N. E. 
8. W. 

2 
2 
2 
2 

1 

1 

10 

10 

10 

9 

6 

... 

... 

... 
0'02 

0'28 

... 

... 

Fine. 

Fine. 

Threaton- 
ing weritl~or 
Gloomy. 

Cloudy. 

Cloudy. 

Cloudy. 
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The information respecting the weather in the Bay is very limited, 
and confined to extracts from the logs of five vessels, and to the observa- 
tions a t  Port Blair, Nancowry, the coast stations, and on board the light 
vessels near the entrance to the Hooghly. 

Three vessels, the Frank Stafford, Parthenope, and Breadalbane, were 
near the Head of the Bay. The weather was fine, the sea smooth, 
and winds light and unsteady. These variod between N. E. and N. W. 
in direction, and did not exceed force 4 at  any time during the day. 
At  Port Blair, the sky, which had been almost clear on the 4th, 5th, 
aud Gth, was clouding over. The air was unnsually clear in the 
morning, but tho weather became cloudy and gloomy in the afternoon. 
No rnin full on this day, nor had any fallen since the 4th. The winds 
also were extremely light. Only 100.6 miles were registered for the 
24 hours preceding 4 P. M., the smallest amount in 24 hours recorded 
during the month. 

The sky had been densely clouded at Nancowry for some days past, 
and rain in moderate amounts had been recorded on every day. On 
the 6th -62 inch fell with S. S. W. winds. During tho first t h e  days 
of tho month, the win& wcro from south-east, the normal dimction 

REMABKS. 

- 

Fine weather and 
smooth sea. 

A. M. Light unsteady 
broezo, fine, and clear. 
Noon. Wind very nn- 
atondy. Current por- 
oeptible, setting to the 
8 .  W. 4 P. M. Moderate 
breeze. 8 P. M.  Light 
breeze and olear, with 
frequent lightning. 

Calm and variable aim 
throughout, onrrent to 
8. W. 

Sea moderate. No rain. 

Wind. 

Frank Staf- 
ford ......  A.M. N. 4 

4 

Parthenope 

Brondalbane 

Midnt. 

Noon 

Midnt. 

Noon 

4 P. M. 

2O010' 

!2O065' 

89°61' 

88' 8' 

N. 

N. 

N. W. 

N. N. E. 

NE by N 

20'975 

29'975 

4 

?dodoratc 

Light. 

0 to 1 

2 t o  3 



in November, when tho south-west monsoon is recurving over the centre 
of the Bay, and giving north-oasterly monsoon winds and rain to tho 
Coromandel coast. The amount of wind &gistered a t  Nancowry on each 
day of the first week of the month, is given in the following table :- 

Total wind 1 Rainfall a t  1 
amount of the 1 6 P. M. of the ' Wind direction 
24 hours previ- preceding 24, 10 A. M. 
on8 to 4 P. M. 1 houn. 

I I 

...... Average October 
... ,, November 

This shorn that, in consequences of atmospheric actions, t>he nature 
of which can only be conjectured, the air motion over the south of the 
Bay waa unusually and remarkably feeble dnring the first week of the 
month. The moist current advancing northward, insbad of cnrvinR 
through south-east and east and arriving as north-east winds charged 
with vapour on the Coromandel coast, was exceedingly weak for some 
days in t,he neighbourhood of the Nicobam. I t  had also shifted in direc- 
tion on the 4th, and was proceeding from the south-west directly into the 
Martaban Gulf. Rain also began to fall in increasing amonnta over 
thL and the adjacent par& of tho Bay. 

The ship Mount Stuart was advancing northwards, a little distance 
to the west of the Andamans. She was in Lat. 11' 50' N. and Long. 91' 50' 
s t  noon, and during the day had very variable winds commencing 
from N. E. by N. and ending a t  S. The weather was fine, but the 
air waa charged with moisture. This is shown by the fact, notcd by the 
Captain, that, dnring the hotter part of the day, when there is nntfoubted- 
ly much upward movement of the air, hcavy rain clouds formed all 
around, but cleared away again towards sunset. 

The K~vnng Tnng, on the other hand, wtw to the c a t  of the Andamane 
in Lat,. 12" 33' N. and Long. 93" 6' E. She had fine weatller throughout, 
with light and variable winds during the b y  of force 2. The wind 
shifted from S. E. to N. E. and thence to S. W, dnring the day. 
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Hence, so far as can be judged from tho various moteorologiml re- 
turns, light winds and fine weather prevailed over the p t e r  part of the 
Bay. The usual change in *the direction or recurvature of the south- 
west monsoon current (which gives a feeble cyclonic circulation to the 
air over the centre and south of the Bay) was not only much weaker 
than usual, but was suspended over a part of the area in the neighbour- 
hood of the Nicobara and Andamans, where very light unsteady winds 
had prevailed for the previous two or three days. There is, however, no 
evidence in the meteorology of this day of the existence of any local 
cyclonic circulation, such as might form the initial stage in the develop 
ment of a cyclonic disturbance or storm. 

The obsewatiom a t  Moulmein and Mergni c o d r m  the previous 
statements, and prove the existence of light variable winds, chiefly from 
the east and north, on the east coast of the Martaban Sea. 

8th November.-During the preceding 24 honra, a rapid fall of the 
barometer had taken place in the Punjab. The amount of the fall was 
-26" at  Mooltan, -13" at Quetta, and .12" at  Dera Ismail Khan and Lahore. 

I t  will be seen from the meteorology of the 9th and 10th that this 
fall was the first indication of the occurrence of a cold weather or north- 
east monsoon storm in Upper India. I t  is during these storms that a 
large portion of the snowfall of the higher Himalayas takes place. In  
consequence of this rapid fall, pressure was lowest over the Punjab. 
Sudden and large changes of pressnre are a frequent feature of the cold 
weather in the Punjab. It is not yet quite certain whether the forma- 
tion of these Pnnjab areas of low pressure commences simnltaneonsly 
over the Western Pnnjab and the adjacent districts of Afghanistan or 
Belochistan. This appears to be the most probable explanation, but it is 
not unlikely that some may occasionally form much further to the west, 
and paes through Afghanistah or Belochistau into the Punjab or Sind. 
It will, however, presently be seen that this considerable disturbance in 
the Punjab exercised no appreciable action on the atmospheric circulation 
in the Bay of Bengal. 

The distribution of preasure was somewhat complicated over India 
itself. Pressure was lowest in the Indns Valley. A broad band of high 
pressure stretched down the middle of India from Ajmere to Secunder- 
abad, whilst pressnre was approximately uniform over the Bay. 

The changes of pressure were not accompanied by any immediate 
marked change in the wind or weather. Skies were clear, and weather fine 
and dry over all parts of India, except South Bnrmah and Southern 
India (more especially the Coromandel Coast), where skies were overcast 
and occasional showers continued to be received. The amounts which fell 
at  the varions rainfall registering stations were very small. 
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The only alteration in the wind directions that deserves notice 
occurred at  Diamond Island and A k p b ,  where the wind had shifted 
round to south-east. This of come intkicated the further northward 
extension of the south-west monsoon current which had commenced on 
the 4th at  Nancowry. 

The following tabie gives the 10 A. r. reducad barometric readings 
of the recodmg stationa on the coast of the Bay :- 

Stations on west coaat of the Bay. Stations on east coast of the Bay. II 
Stations. 

1 Barometer / I  
Stations. 1 :n!:k 11 

Barometer 
10 A. M. 

reduced to 
sea level. 

Sangor Island ............ 
False Point ............... 
Vizagapatam ............ 
M a d m  ..................... 
Negapatem ............... 

............ Chit tagong 
Akyab .................. 
Diamond Island ...... 

............... Moulmein 
Port Blair ............... 
Nancowry ............... 

The difierences of presenre dong the west ~t were much smaller 
than on the 7th, and pressure wss very approximately uniform. It was 
slightly lower a t  the east coast stations, but, even there, the differences 
were extremely small. 

The following tablo gives the 10 A. M. observations a t  stations in 
the neighbourhood of the area in which the storm was generated :- 

Wind direction. . q a <  
44 

.g $2 3 
10 A. II. 4 P. M. $ I $ 'F 1.8 ti 

Nsnoowry...... 
Port Bl air...... 
Diamond Islond 
Akyab ......... 

... Chitbgong 
Tonngoo ...... 
Bsssein ......... 
Buytoo? ...... 

...... Moulmeln 
M ergni ......... 

10 1'14 

6 016 
0 

10 ... 
10 0'10 

Thunder. 
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The information relating to the meteorology of the Bay on the 8th 
is given in the following tablo :- 

I i b  
Winds. 

Veseels. Hour. g 'E"" Dir. 
Force. 

Scottish Hill 

Kwnng Tnng 

Brendalbane 

Parthenope 

Frnnk Staf- 
ford. 

Noon 
4 P.M. 
 P.M. 
Midnt. 

4 A. M. 
8 A.M.  
Noon 
4 P . M .  
8 P. M. 
Midnt. 

gentle. 

4 A .  M. 

8 A. a. 
Noon 
8 P.M. 
M idnt. 

Noon 

Noon 

Midnt. 

I 

I 

Sea smooth. Passing 
showers dnring day. 
Heavy black clonda 
all round, with mo- 
mentary puffs from 
N. W., and smart 
showers towards mid- 
night. There wse 
lightning in the N. W. 
during the morning. 
Midnight. Weather 
was a little squally. 

Light airs and calms. 
Wind very variable. 
Sky dull lead colour. 

1 
0 
0 
1 

2 
2 
2 

4 to 6 
do. 
do. 

12" 31"890 25i29.920 1 E. to W. 

20' 

21" CO' 

21° !2' 

Smooth sea. 

Fine weather, smooth 
BeD. 

Very sharp lightning 
in the S. E. daring 
the night. 

15" 11' 

16'000 28' 

88' 18' 

88" 52' 

Sunrise. Moderate 
breeze from N., dying 
away in the afternoon 
to a calm. 

92' 6' 

29.900 

29'901 
,926 
'893 
'901 
.87l 
'903 

29'975 

29.976 A. M. Light breeze, 
fine and clear. 8 A. M. 
Moderate breeze and 
hazy. Noon,. Less 
wind, cnrrent setting 
west. 4 P. M. Li~11t 
airs. 8 P. M. Calm. 
Midnight. Gentle 
breeze and clear. 

N. W. 
N. W. 
N. W. 
N. W. 
N. W. 
N. W. 

29.975 

NWbyN 

North. 
N. N. W. 
N. N. W. 
N. N. W. 

2 

2 
2 
1 
0 
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The Nancowry returns prove that the south-west winds in tho ncigh- 
bonring part of the Bay begrtn to increase in strength. The sky was 
overcast during tho day, and 1.14 inches df rain were registered for the 
24 hours preceding 1 P. M. The wind dnring the previous night had 
shifted round to W. S. W. at  Port Blair, and blew steadily during the day, 
and somewhat more strongly than on either of the previous two days. The 
sky had clouded over, and rain in small &mounts began to fall. .18 inch 
was recorded at  4 P. M. 

.The weather was slightly disturbed in South Bnrmah. Passing 
showers fell during the day, and thunderstorms occurred in one or two 
cases. East-sonth-east winds set in at  Diamond Island and at Rangoon. 
In  the interior of Bnrmah, winds were not so steady as they had been 
previously. The sky was overcast at  Me+, winds were light and 
variable, and veered from east to south dnring the day. 

The prevalence of S. W. winds a t  Port Blair and h'ancowry, and of 
E. and S. E. winds a t  the Bnrmah stations, shews that there was on this 
day no well-defined cyclonic circulation, or centre of large disturbance, in 
the Martaban Gulf. 

The logs of the vessels in the Bay for the day indicate that similrtr 
conditions obtained to those of the preceding day. 

The Frank Stafford, Parthenope, and Bmdalbane were at the Head 
of the Bay near the entrance to the Hooghly. They experienced fine 
weather, light winds and calms, and a smooth sea. The Kwang Tung 
had steamed to the north-west dnring the previous 24 hours, and was 
in Lat. 15' 11' N. and Long. 92' 6' E. at  noon. Her log shows that 
there was no perceptible current in thk  part of the Bay at this time, 
an almost conclusive proof of the absence of any strong atmospheric 
cyclonic circulation in the neighbourhood. The ships Mount Stnsrt and 
Scottish Hill were a little to the west of the Andamans. The former 
was in Lat. 12' 17' N. and Long. 92" E. Her log states that the sea 
was smooth, but that the woather was becoming unsettled. She began 
to experience puffs or slight squalls from the north-west. The sky 
dnring the day was covered with dense black clouds, and occasional 
showers fell, which became heavier and " smarter " as the day advanced. 
The winds were very variable, vcoring from S. through W. thence to S. E. 
and back to W. and N. W. The log of the Scottish Hill, which was 
about 180 miles to the west of the Mount Stuart, gives similar informa- 
tion. The winds were very light and variable, veering round the 
compass, the sky was heavily clouded, and the weather dull and gloomy. 

Hence the various observations indicate the continuance and slight 
development of the conditions which, according to our experience of the 
mete&logy of the Bay, preccde thc formation of cyclonic storms. On 
tho other hand, tliry givc no cvidcncc of the cxbtencc at  tliis time of a 
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cyclonic circulation in the Martaban Gulf. South-westerly winds were 
increaaing in force over the south-east of the Bay, and were being con- 
tinued much further north t h a ~  is w l  in the month of November. To 
the west of the Andamans, winds were exceedingly light and variable, 
and such aa to show that the south-west winds advancing north- 
wards were not being continued in that direction near the earth's surface. 
The clouding over of the sky, the commencement of showers incressing 
in intensity and accompanied with slight squalls, indicate clearly that 
ascensional movement on a large scale was commencing over that area, 
and giving rise to ite usual result when it is partly fed and maintained 
by s moist current, namely, r~infs l l  incrsaeing in intensity, which, by a 
known lew of rainfall, tends to become concentrated over a limited a m .  

9th November.-There are no new features of interest in the mete- 
orology of the Indian land area. Pressure continued to give way in all 
parts of India. The decrease was greatest in Sind, Rajputana, and the 
Punjab. The area of barometric depression over the Indus valley wae 
now very distinctly marked. It had as yet exercised no marked 
influence in the weather of Upper India. The winds were, however, 
drawing round in the Punjab and neighbonring districts, and indicated 
a feeble cyclonic air circulation over Upper India. The aacensional 
movement which necessarily accompanied it, had not given rise to the 
formation of cloud, except over the North-Western ~ i & a ~ a s .  

Over the whole of Bengal and the North-Western and Central Pro- 
vinces, the air motion waa very slight, averaging only 1 to 2 miles per hour. 

In Southern India the weather conditions were unchanged. Cloudy 
akies continued in the M a d r ~ ~  Presidency, and a few occasional showem 
of no importance were received. 

The observations at the coast stations of the Bay of Bengal present 
the same features as hitherto. The baric gradients were apparently 
normal in direction, but somewhat smaller than usual, and the differencee 
of pressure compmtively small. The most important festure was the 
weakness of the north-easterly winds on the Coromandel coast. This ia 
shown by the following statement :- 

v i q p p a t a m  ................................. 
Masuhptam ................................. 
Madras ....................................... 
Ncgayatam ................................. 

................................. Trichinopoly 
114ndura ....................................... 

/ Amount of wind; Areraga daily 
Stations. in miles per hour amount of wind 

since 10 A. M. 
previous day. 

(miles per hour) 
in November. 
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The information respecting the weather in the Bay ie m hitherto 

mesgre. 
The following are the obeerwtiona taken a t  the land observatories in 

the neighbonrhood of the cyclonic disturbance :- 

The Nanoowry retnms shew that a fall of .03' had occurred in the 
barometer. The winds were slightly stronger, but were only blowing 
with an average velocity of 8 miles per hour, the normal rate a t  t b t  
station in November. The alcy waa overcast, and rain continued to fall 
in moderate amount& 2-02 inch- were registered for the 24 houm pro- 
ceding 10 A. M. 

Heavy rain waa appsrenily falling a t  thi time to the north-esat of 
the N i c o h  and to the esat of the Andams-. There is no direct evidence 
of this statement. The first indicatiom, however, of cyclonic motion are 
presented by the Porb Blair observations of t h k  day. The barometer was 
falling a t  that station, the sky was, m on the 8th, densely clouded, and 
heavy rain began to fall in the afternoon and evening. The wind shifted 
m n d  to west at  10 A. M. and to W. 5. W. at 4 P. M. On the opposite 
coget of the Martaban Gulf, the sky w a ~  overaret, but little rein fell. In  
South Burmah, the weather waa fine with psesing clouds, which gave 
occaaiorml showers. The ses was slight a t  Diamond Island. Hence the 
evidence is fairly complete thai there wae, m on the 8th, no definite cyclonic 
circulation, although there were slight indications of ita commencement. 

The shift of wind a t  Port Blair, and the occurrence of rainfall with 
sq& to the west of it, render it almoet certain that the anal  actions, 
which initisfe the formation of an atmospheric whirl on a large scale, 
were now cornmencline;. The meteorology of the 10th will show thet 
the formation probably proceeded slowly during the afternoon and night 
of the %h, but afterwards with increasing rspidity. 

19 

' o h #  
; b t i o ~ .  1 t s  

8'3.11 m 2 a ~  

Nancowry ... ... 29897 
Port Blair ...... 89'894 
Diamond I a h d  89'900 
Chittsgong ... 29'921 
Toanghoo ...... Zg.871)P 

Bmein ... ...... 29924 
h n p o n  ...... 29942 
Monlmein ...... ZI)RgA 
Y ergui ...... ... 39995 P 

sei 
4 ?i 

jii 
-'02B 
-'042 
-'080 - '082 
-'107P 

- '017 
-'028 
-'080 
+ -080 P 

d o .  

'.A.M. dl'... 

- .  
8. W. 8 .  W. 8 9 2.02 
W. W. 8. W. 7 9 0'17 Gloomy. 

E. 8.  ID. E. 8 .  E. 10 6 1'41 Fine. 
E. N.E. N. N. W. 1 2 ... Fine. 
N. W. N. W. P 10 1'10 Thunder 

ntorm. 
E. 8 .  E. 8. E. 6 10 0.17 Gloomy. 
E. 8. E. 8. 8 .  E. 4 10 0.69 Showery 

N. E. E. 8 .  E. 2 1 0.71 Showery 
8. 8.  E. S. 8.  E. 2 10 ... Gloomy. 
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The meteorological information relating to the weather in the Bay 
of Bengal on the 9th, extracted from the loge of vessele, ie tabulated 
below :- 

~eeee l .  

Swttish Hill 

Mount S t d  

K ~ ~ ~ ~ g ' l ' n n g  

S a t .  ...... 

Frank 8 h f -  
ford. 

Parthenope 

Bregdalbane 

HOW. 

Noon 
M P.M. 

8 P. Y. 
Midnt. 

Noon 

BP. M. 

Midnt. 

 A.M. 
 A.M. 
Noon 

4 ~ .  M. 
8 P. Y. 
Midnt. 

Noon 

4 P. Y. 
8 P. Y. 
Midnt. 

  A.M. 
 A.M. 
Noon 
~ P . Y .  

Noon 

Noon 

4 P. Y. 

8 P. M. 

6 
3 
9 

13' 1' 

13'8' 

17" 

Anoho 
a t  Go 
pore 

21' 03' 

Near 
Sand 

Near 
Sand 

gEj 
3 

89" 

92' 2' 

37'90' 20' 

red 
pad-  
Ronda. 

90' 10' 

the 
heads. 

the 
h d .  

e!! 5 L 
$ g o  
gz ------ 

42'29'920 

'890 

29'875 

29'924 
-911 
'938 
.883 
.856 
'891 

29'950 

'840 
'880 
-870 

29'935 

29'930 

29'985 

REUKS. 

Light aim and ealms. 
Very sultry, olonda in 

light maases. 
Sky dull lead colour. 

Sky we& with 
heavy alonds all 
round. Weather an- 
settled. There wee 
a good deal d light- 
ning in the eky this 
morning and towarde 
midnight, mostly in 
the N. W. Midnight. 
Weather ehowery. 

Current dnrlng the Z4 
h o w ,  8.1%"'. 15milee. 
Sea amooth. 

Light breeze and h e  
clear weather. 

Light airs and h e .  

Gentle breeze end fine. 

Fineandsmoothsea. 

A. M. Light breeee 
and olear. Noon. 
Moderate breeze and 
hazy. 

Calms and light sire 
from north through. 
out. 

Sea moothandsmart  
ehowere in the latter 
part of the day. 

winds. 

Dk. 

N. W. 
W. 

N. N. W: 
W. 

N.E. 

E. 8.1. 

N. E. 
N. E. 
N. E. 
N. E. 

N. 
N. E. 

E. by N. 

... 
N E i;y E 

N. ... 
N: W. 

N. 

N. 

N. 

Calm. 

POW. 

1 
0 

0 
2 

0 

1 to 3 

1 to 2 

6 
6 
6 
6 
6 
6 

S 

1 
1 
8 

2 
2 
0 
2 

Moderate 

1 

0 
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The Parthenope and Breadalbane, near the Sand Heads, had light 
aim and calms during the day. The ship Frank Sbfford (in Lat. 21° 3' N. 
Long. 90' 10' E.) experienced gentle northerly winds with fine weather 
and a smooth ma. 

The S. S. Kwang Tung had advanced 200 miles to the N. W., and 
wee at  noon in Lat. 17' 37' N. and Long. 90' 20' E. She experienced 
steady north-emat winds of moderate force (5) during the day. The 
ships Mount Stuart and Scottish Hill were proceeding very slowly up 
the Bay, and had only made about 50 miles during the 24 h o r n  preceding 
noon. The former waa in Lat. 13' 8' N. and Long. 92' 2' E., and ex- 
perienced similar weather to that of the preceding day. The sea was 
smooth ma hitherto. The sky waa covered with dense ,clouds, and heavy 
showers fell, more especially in the afternoon. The Scottish Hill was in 
the same latitude, but 160 miles farther to the west. She had ca lm during 
the greater pmrt of the day. The weather wma very sultry. The air wae 
apparently almost saturated with moistnre. The sky waa covered with 
clouds, and had an ominous appearance suggestive of bad weather. 

The observations of the 9th shew that no atmoepheric whirl had 
been initiated ma yet in the Gulf of Martaban. Several of the con. 
ditione neceseary for the formation of a cyclonio disturbance' were pre- 
~ n t .  Winds were light end variable over a considerable portion of the 
Bay. A strong humid current was advancing over the south of the Bay 
into the Gulf of Martaban, and waa giving moderately heavy rain in 
the neighburhood of the Andamane and Nicobam. The rainfall had 
hitherto been too ditlnsed to initiate a large cyclonio disturbance. It 
waa, however, incremaing in amount, and becoming more concentrated in 
character, the one additional condition now apparently required for the 
establishment of a large atmospheric whirl. 

10th Noambet.-Dnring the previous 24 hours, a further barome- 
tric fall oocurred throughout the greater part of Indie. The fall waa not 
so generml maon the 8th and 9th, and waa much smaller in amount. 
beenre waa very coneiderably below the normal over the whole coun- 
try. The distribution of preesure waa generally similar to that which 
obtained on the morning of the 9th. The area of loweet preeanre in- 
clnded the south-western districts of the Pnnjab and Rajputana, over 
which there ww a distinctly marked cyclonic circulation of the air. In 
the south of the Pnnjeb, cloud had formed to a coneiderable extent, whilst, 
in the north-western Himalayas, thunder-storm with rain had occnr- 
red over the lower ranges, and snow had fallen on the higher ranges. 

In  the North West Provinces, Bengal, the Central Provinces, Central 
India, Bombay, and the northern districts of Madras, the sky waa, 
it had been for some time, clear, and the weather fine and settled, but un- 
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nsnally dry for the seaeon. The aky wae clouded on the Msdrae coat& 
but rain had now ceased to fall, es is shewn by the data given in the table 
on p. 130. The winds on thd Madma coast were approximately normal 
in direction, varying between N. and N. N. W., but were a n d y  w d .  

Henoe the effect of the deflexion of the south-weat momwon cur- 
rent from its mud  come at this time, which had been pwvionaly indi- 
cated by the kght winds experienced by the Mount Stuart and Soottish 
Hill to the west of the Andamme, had now extended earom the centre of 
the Bay to the Coromandel c o d ,  over the whole of which arecr light 
nnsteedy winds were blowing, Pressure was very nniform round the 
north and west coeets of the Bay, as ia shown by the following :- 

Sangorbland ............ 29.929 Vieclgapatam ............... 29.957 
False Point .................. 29'951 I Mdma ........................ 29.960 

The following table gives the observafione at the land stations for 
the day a- 

The preceding observations establish that a codderable fall of 
the barometer had taken place during the previom % how.  The fall 
amounted to 'M" at Nancowry and Port Blair, -03" & Moulmein, and 
-02'' at  Rangoon, and wss greatest at Port Blair. Westerly win& 
of the same everage strength as on the 9th had prevailed during the 

atatione. 

Nanoowry ...... 
Port Blair ...... 
Diamond Illsnd 

Chittagong ... 
Toanghoo ...... 
Baeeein ......... 
Bengoon ...... 
Moulmein ...... 
Mergai ......... 

C9 

29'856 

29'860 

29'917 

29'915 

29'905P 

29'917 

29'920 

29.871 

29'8662 

v 

-'M 

-'044 

+ 917 

-'006 

+ '032P 

-%07 

-.028 

- -027 

-'I271 

I I 

8. W. 

N. N.W. 

HI.8.E. 

N. 

N. W. 

N. HI. 

N. E. 

E. N. E. 

E. 8. E. 

I 

8. W. 

W. N. W. 

HI. 8. a. 
N. W. 

N. W. 

8. 8. . 
E. 8. E. 

8. E. 

1. 

I 

----. 

8 

7 

12 

1 

p 

4 

4 

2 

1 

9 

8 

10 

6 

10 

10 

8 

8 

10 

1-16 

0.30 

0.65 

... 
0.22 

0.18 

0.85 

... 
0.65 

Showery. 

Gloomy. 

Gloomy. 

Fine. 

Gloomy. 

hemast. 

showery. 

showery 

Gloomy. 
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previons Zg horn at  Nancowry. The sky waa densely clouded and mode- 
rate rain wae falling. 1.16 inches of & were registered at 10 A. M. At 
Port Blair, the wind had shifted ronnd to 'north-west, but was not a yet 
blowing etrongly. Rein wae falling, but the amount registered upto 
10 A. M. of the 10th waa emall. In South B u d ,  the sky had become 
overamt, and the weather gloomy and threatening, more especially at  
Diamond Island and Tonngoo. Less rain, however, fell on the Bnrmnh 
ooeet than had been received on the previous day. It thtu agein appesre 
probable, if not certain, that the rainEell waa becoming more concentrated 
over a d m  area than hitherto, a favourmble, if not a n v ,  condi- 
tion, amrding to the condenfiation theory, for the development of an 
atmospheric whirl. 

These observatione dm show that cyclonic circulation had been 
initiated, and waa now established over the centre and north of the Gulf 
of Martab, and the sdjacent pert of the Bay ; and that the centrel de- 
preasion or centre of disturbance, as determined by the fall of the b 
meter, the amount of rain, and the velooity of the wind, wae nearest to 
Port Blair, and to the eaat of it. 

Hence it ie evident that, although the conditiom for the formation 
of a whirl had been present for some days, it was only on the 10th that 
the meteomlogid obeervations at  the nearest land stations gave clear 
indimtione of ita erietence. 

The information contnined in the meteorological abstrede from the 
loge of vemela ia tabulated below :- 

BIUBK~. 

Light aim and calm. 
Win& very variable. 
Light sirs and ccrlme. 
8qdyanddirty. 
Amhed rein q&. 

see moderate with 
light westerly dwell. 
~ i g h t  ieeoy oloads. 
Lightning in the N.W. 
Towards the after- 
noon, weather begen 
to be squally. At 
-t, sharp sqnalls 
end squally -looking 
all round. Midnight. 
Showery. 

1 .  

Boottiah Hill 

Yoant 8teart 

2j 
-pi 
3 

66'91" 81' 

Em. 

4 A. M. 
 A.M. 
Noon 
 P.M. 
8p.x. 
Midnt. 

4 A .  Y. 

~ A . x ,  

Noon 

4 P. I. 

8 P. Y. 

Midnt. 

6 a 

$k 
J. 

190 81'8g0 

190 

$j  
Bfj 

W29910 

'890 

29.866 

-806 

Win&. 

Dir. 

N. 
N. E. 
N. W. 

N.N.W. 
N.N.E. 
N.W. 

N. 1. 

... 

... 

... 

... 
E.byN. 

Fome. 

1 
1 
1 
S 
8 
8 

1 to0 

a to 4 

... 
4 

... 

... 
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Veeeel. 

Satara ... ... 

Kwang Tnng 

Frank Stat- 
ford. 

Chande ...... 

Mehratta ... 

Parthenope 

Midnight. Wind 
north and light. 

Hour. 

4a. M. 

8 a . m .  

Noon 

4 P. m. 

8 P. m. 

Midnt. 

6 a 
3 
.gg 
3 

66'88' 45' 

00'88' 49' 

20' 

y B i m  

g Ban- 
Island 

6 a 

.$a 
3 

110 

j - S a c  

I 

Winds. 

4 A .  M. 

8 r . m .  

Noon 

 P.M. 

8p.u. 

Midnt. 

4 a .  m. 
Noon 

Midnt. 

Noon 

4p.x. 

8 p . m .  

Midnt. 

4 P. u. 

8 p . m .  
Midnt. 

Noon 

20' 

21' 16'89' 

Hnghl 

P d n  
gor 

Ilrua~Ks. 

Fresh breeze and fine. 

Moderatabreem & h e .  

Fresh breeze and fine 
throughout. Current 
during previoae 24 
h o w ,  north 4 miles. 

Moderate breeze and 
fine. 

Light breeze and fine 
clear weather. 

Bame wind and weather. 

Current 8. 820 B. 
24 miles. 
Sea emooth. 

Fine, and mooth see. 
Lightning during thg 

night. 

Fine weather. 

Clear d q  but slightly 
h y .  

A. m. Light breeze and 
hazy weather. 

P. M. Wind nusteady 
with gnats and oalms. 

Foroe. 

-- 
6 

4 

6 

4 

2 

2 

6 

4 

8 

3 

2 
2 
2 

2 

4 

... 
2 

2 

0 
2 

s s g  

29'870 

'940 

'890 

'810 

'860 

'860 

29-942 

-899 

-920 

'859 

-904 

-934 

29'915 

59910 

'870 

'910 

29'820 

-900 

59915 

Dir. 

N. N. E. 

E. N.E. 

NE by E. 

N. E. 

E. by 8. 

E. N. E. 

N. E. 

N. 

N. 

N. 

Calm. 

Calm. 

N. N. W. ... 
.. . 

E.N. E. 

'830E.N.E.  

Calm. 

B. 

E. 

.9U)N.N.E. 

N. 

Calm. 
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The obeemtions given in the ships' log ,  although not numerous, 
confirm the information of the land observations given above. . 

The Fmnk Stafford and Kwang Tnng,*north of Lat. 20' N. and near 
the Head of the Bay, met with light northerly win& or m h  and a smooth 
sea. The Mount Stuart and Scottish Hill were passing very slowly up 
the Bay at this time. The former was in Lat. 13' 56' N. and Long 91' 
31' E., and observed severel of the evidences of cyclonic formation in 
ite neighbourhood. The area of heavy rainfall, as already noticed, had 
oontracted. This explains the fact mentioned in her log that in the 
morning there were only a few light clouds in the sky. The weather, 
however, rapidly changed during the day, and became squally in the after- 
noon. Shrup squalls were experienced at sunset. The barometer was also 
falling rather rapidly. Winds were from north, and increased in strength 
from 1 to 4 during the day, indicating the rapid increase of indraught. 
The Scottish Hill was 120 miles further to the west, and had winds 
ranging between N. E. and N. W. during the day. They were very 
light and variable during the earlier part of the day, but the weather be- 
came sqnally towards the evening, and arched rain sq& passed over 
the ship a t  8 P. M. The Satara, which was paeeing from Gopalpore 
to Rangoon, was in Lat. 17' 56' N. and Long. 88' 46' E. at  noon. The 
win& varied during the day between N. N. E. and E. N. E., but 
decreased in strength during the afternoon. She experienced light 
breezes and fine clear weather throughout the day. The Chanda and 
Marhattn left Sangor in the evening, and had fine weather and e clear 

sky- 
Hence, except in the neighbourhood of the Andamans, weather was 

fine. A definite cyclonic circulation had been established to the east of 
the Andamam between 10 A. M. of the 9th and 10 A. M. of the 10th. 
The area of rainfall had for some time contrscted, and the rainfall had 
intensified over the diminiehed area. Winds of indraught had hence 
been established, and were increasing in fol-ce. Thie proceeded slowly a t  
first, but, during the evening of the 10th and morning of the 11th it went 
on more rapidly, and there was a perfectly well-defined cyclonic circulation, 
or large atmospheric whirl, established in that part of the Bay on the 
morning of the l l t h  November. 

l l t h  Nowember.-During the previous 24 h o r n  the barometer had 
risen rapidly over Northern and Central India. The increase of pressure 
wee due to the filling up of the depression in the Punjab and neigh- 
bouring districts. The rise of the barometer a t  Peshawar and Rawal 
Pindi was -2". The depression had given a large amount of rain over 
the Pnnjab, and etormy weather over the north-west Himalayas, on the 
higher parts of which much snow hed fallon. Amonget the heaviest rain- 
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fsb during the previoua 241 hours were the following :-Simh 2-15 
inches, Peshmwsr 1.22 inches, and Rgwal Pindi 1.20 inches. 

The sky was overcast, &d the weather unusually cold, in Upper 
India The winds over e large part of Northern India continued to in- 
dicate feeble cyclonic circulation about a centre in the north-eaatern die- 
tricta of Sind. Over the whole of Bombay (excluding Sind), Bengal, 
the Central Provinces, and Central India, the weather was h e ,  skiw 
cloudless, and the winds blowing from the usual quarter. 

Round the coest of the Bay, from Sangor Island to W r a a ,  the 
differences of presenre were unusually emall. The following statement 
givw the 10 A. n. rednoed readinge a t  the more important etatiom :- 

Saugor Island ....................................... 29.940 
False Point .......................................... 29.955 

.......................................... Vizagapatam 29.945 
Madras ................................................ 29.948 

The winds a t  the Bengal etatiom near the Head of the Bey blew 
from W t i o n s  between north and north-east, the easterly component 
being probably due to the cyclonic circulation in the middle of the Bay. 
They were very light. On the Madma coast, the winds were not only 
more northerly than mud, bat were anuanally feeble. The b t a  are 
given in the following table :- 

Over the Commandel coast, the weather wse fine with p i n g  
clot&, and rain had entirely ceesed. 

Daily average 
amount of wind 
(miles per hour) 

of November. 

2.5 

6.0 

6.8 

5.6 

3.6 

4 1 

Stations. 

- 
vizag8pat am... .............................. 
W p e t e m  ................................. 
  fad^^ ....................................... 
Negapatem ................................. 
Salem ....................................... 
Mdnra ....................................... 

Amount of wind 
in miles per 

hour &ce 10 
A. M. previous 

1 

3 

5 

2 

2 

2 
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The following table gives the obeervatiom taken a t  the recording 
stations in the neighbourhood of the disturbance :- 

These obeervstions show that the barometer had fallen considerably 
a t  Port Blair, and to a less extent a t  Nancowry and Diamond Island. 
The came of thie is also evident from the observations. Heavy rain had 
fallen a t  Port Blair and the neighbourhood. Port Blair regktered 3.9 
inches at  10 A. M ., Nancowry 2-90 inches, and Diamond Island 1.12 inches. 
The rainfall on the Burmese coast wae smaller than on the previona 
day. Hence the evidence indicates that the rainfall was more concen- 
trated than hitherto, and was falling mainly over an arm near to and 
including Port Blair. This is confirmed by the fact that cyclonic cir- 
culation of the air was now fully established. Winds were 8. W. a t  Nan- 
cowry, E. S. E. at  Mergni, E. N. E. at  Diamond Island, and W. N. W. a t  
Port Blair. They were increasing in force rapidly, but were aa yet of 
moderate strength. The wind directions indicate that the centre of the 
cyclonic circulation was to the east-north-eaet of Port Blair. It is not 
poasible to infer ite position with any approach to exactness from the 
observations, but we are probably not far from the truth in placing it in 
Lat. 13' 30' N. and Long. 94' 15' E. 

Be the vessels which have contributed meteorological data were all 
to the weet and north of the Andamans, they only fnrnioh information 

20 

Weather. 

C9 U 3 ------ 

Chittegong ... 

DiemondIsland 

Toangoo ... ... 
Baaaein ......... 
Rangoon ... ... 
Monlmein ...... 
Mergui ...... ... 

29'918 

29.648 

29'860 

29'861 

29'913 

29'865 

29.884 

+'00S 

-'069 

-945 

-'OM 

-'007 

- '016 

N.E. 

E. N. E. 

N. W. 

N. N. E. 

N. E. 

N. 

+ .016 ' E. 8. E. 

I 

W.N.W. 

E. N. E. 

N. W. 

N.N. E. 

N. E. 

E. 8.1. 

E. 

1 

12 

f' 

6 

6 

$3 

8 

Fine. 

Gloomy. 

Overcast. 

Showery. 

Fine. 

8 

10 

10 

10 

9 

8 

Overcat. 

1.12 

1'2-4 

0'04 

008 

10 1.30 
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of the wertther in the outer portion of the north-west quadrant of the 
cyclonia circulation. 

The following table give# the whole of the information contained 
in their logs respecting the weather in the Bay on the 11th :- 
- 

Winds. 

Soottieh Hill 4 A .  M. 
 A.M. 
Noon 14' 08' 90' '33' 29'850 

4 P. I. 

 P.M. 

Midnt. '870 N. 6 

Dirty rain sqnalls. 
No sea. 
Heavy rain aqaalla and 

hail. 
Cloudy, gloomy sky. 
6 P. M. Heavy swell 
from N. E. 

Scud from N. E. and 
N. N. E. 

Wind shifting in eqnalle. 

M0-t- 

06' 

7 A. M. Moderate 
breeze and squally. 

8 A. Y. Overosst and 
qnally with heavy 
rein. 

Noon. Moderate breece 
and overoaet, with 
t h t e n i n g  appear- 
an00 and riEing 
eea. 4 P.  Y. strong 
breeze and overoaat, 
with frequent hard 
squalls. 8p.u. Strong 
freshening breeze, 
with hard squalls and 
ri8ing sea. Midnight. 
Moderate gale and 
heavy squab. 

4 A . M .  

8 A.M.  

Noon 

4 P . M .  

8 P . M .  

Midnt. 

..... 

lSO 29'820 

'750 

'810 

 A.M. 

 A.M. 

Noon 

4 P.M. 

8p.M. 

Midnt. 

E.N.E. 

E. by N. 

NNE toE 

N. E. 

N .by l to  
N. by W. 

16" 

2 to 3 

... 
3 to 6 

... 

Squally. 

A. M. Moderate in the 
first part of the day 
Towards night, a 
heavy swell from E. 
by N. Thick heavy 
rain most of the day. 
Overcaet heavy eky 
all round, and dark 
gloomy weather. 
Bent stormaaileat  ' 

2 P. M. and kept 
away south, aa wea- 
ther wa8 looking very 
bad. Heavy swell 
from E. N. E. a t  
midnight. 

00'91' 10' 

B880 

-890 

'€440 

-770 

,770 

"140 

N.E. 

E.N.E.  

... 

... 

... 

... 
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Vessel 

...... 

Larnda ...... 

BBnooora ... 

C h d s  ... . . . 

Hour. 

4 A . X .  

8 a m .  

Noon 

4 p . u .  

8p.m. 

Yidnt. 

N& 

4 A . B L  
8 A . M .  
Noon 

4 P. BL 
8 p . u .  
Midnt- 

4 ~ .  M. 
8 A. M. 
Xoon 

 P.M. 
8 p . u .  

Midnt. 

i 
.r& 
3 
- 

1@ 35'92" 

16%0'?98D 

17' 

la0 

ij 
$ 3 4  
~ 4 3  - 

W800 

'860 

.800 

740 

'800 

780 

-929 
'887 

-833 
.867 
.&10 

29830 
.920, 
'924 

. 
'760 
770 

770 

8 
3 . 3  ;' 

5" 
2 

09' 

O'P 

1985" 44' 

66'90° 30' 

ItrY~ara. 

4 A. m. Moderata breeze 
and overcast sky, 
with passing squalls 
o€ wind. 8 A. M. 
Fresh lxeeee, sky 
olondy end overoaat. 
Sqaally appearance. 
Blaok bank of clouds 
rining to the Enat. 
10 A. n A gale of 
wind from N. E. 
11 A. Y. Wind moder- 
ating: Noon. Strong 
head wind and monn- 
hinorm eee. Shipping 
large quantities of 
water, vessel pitohing 
and rolling. 4 P. M. 
Strong breeze and 
heavy sea,with severe 
aqnalle of wind, and 
inceeaent rain. 8 P.M. 
to midnight. Same 
weather wntinned. 

Weatheroverortat. 

Mode* wind end 
b e .  

Hazy. 

Current N. eSO E. 
0'5 mile per hour. 

At short intervals, 
heavy  squall^ from 
8. E. 

Henvy squalls from the 
eatward. 

Dir. 

N. E. 

N. E. 

E. N. I. 

E. N. E. 

E. 

E.by N. 

N.E.  

E. 
N. E. 
N. E. 

N.N. E. 
iNE.byN. 
N.N. E. 

N. E. 
N. N. E. 
N. N. I. 

N. E. to 
S .E .  

Variable. 

8. E. to 
E. by 8. 

wia. 

Faroe. 

4 

6 

6 

6 

6 

6 

4 t o 6  

Z 
8 
4 

4 
4 
4 

2 
4 
4 

2 
4 

5 
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The Satare, Byculle, Mount Stuart, and Scottish Hill were now in 
directions varying between N. N. W. and W. N. W. from the centre and a t  
approximately the same distance, 250 miles, The Satam was in Lat. 16" 
35' N. Long. 92' 9' E. by wcount a t  noon, and proceeding eastwards to 
Rangoon. Early in the morning, the weather waa fine with moderate 
breezes. Occasional squalls of wind paased over the vessel. The 
weather became rapidly worse after 8 A. M. A heavy and dark bank of 
clouds appeared in the east, and a t  10 A. M. a gale of wind blew from 
north-east. The sea rose very rapidly. Dnring the afternoon and 
evening, the vessel experienced strong easterly winds with frequent heavy 
squalls, incessant rain, and a heavy sea. The Satara, wea not only 
approaching the centre, but was crossing its line of motion in front. 
Hence the very rapid change of weather which she experienced during 
the afternoon. 

The Byculla was abont 70 miles to the W. 8. W. of the Satam a t  
poon in Lat. 16' N. and Long. 91' 10' E. Her positions, as obtained by 
observation and dead reckoning, agree so olosely as to show that there was 
no strong current in the northern and western quadrants of the cyclone, 
and hence thah the position assigned to the Satam by account is probably 
approximately correct. The Byculla was advancing in almost the same 
track as the Satara, and gives a similar account of the weather. The 
morning began with moderate breezes and occasional squalls. The sky 
clouded over abont 8 A. M., and heavy rain fell. The winds increased in 
force, and frequent hard squalls paased over the ship. 

~eenel .  

his ...... ... 

Mehratta ... 

0 0  

fq 
SSG 

3 2 
& ------ 

29860 

-920 

'940 

'800 

-8'10 

-900 

4 
2 
'3- 
3 

HOW. 

' 6  a 
6 

$ 

Noon 

4 A. Y. 

8 A.M. 

Noon 

4 ~ .  Y. 

8 P. Y. 

Midnt. 

E E M A B K ~ .  

Moderate wind, claw 
weather. 

Fine weather, smooth 
sea, and clear eky 
thnghoat ,  

Winds. 

Dir. 

N. 1. 

N.N.E. 

... 

... 
N. 

... 

... 

I 
Force. 

4 

4 

4 

3 

8 

2 

18' 63' 

21" 

84' 39' 

16'90" 35' 



18&b.] of the Bay of Bengnt it& 1883. 153 

The Log of the ship Mount Stuart, which waa in Lat. 15' 30' N. and 
Long. 91' 6' E. a t  noon, states that the sky wea overcast, weather dark 
and gloomy, and so threatening at  2 P. M! that the Captain changed her 
course and kept a m y  south. The Scottish Hill was 100 miles to the south- 
south-west in Lat. 14' 8' N. and Long. 90' 33' E. at  noon. The sky was 
overcast, and frequent heavy rain squalls p s e d  over the ship. A heavy 
awell from the north-east came up during the day. The weather over 
the north-east of the Bay is described in the logs of the Chanda, Bsncoom, 
and Mahratta. The Bancoore, in Lat. 17' 19' N. and Long. W0 4' E. at  
noon, had fine weather and moderate north-easterly winds of force vary- 
ing from 2 to 4 during the day. The C h d a ,  in Lat. 18' 56' N. 
and Long. 90' 30' E. a t  noon, had fine weather with s hazy at- 
mosphere, and light to moderate north-eaat winds. She was proceeding 
to Rangoon, and steaming directly towards the northern quadrant of the 
cyclone. Late in the evening, she began to experience squally weather 
and variable winda. Frequent heavy rein squalls came up from south- 
east and east after 8 P. M. The Mahratta proceeding from Chittagong to 
Calcutta, and the light vessels a t  the entrance to the Hooghly, had fine 
weather, clear skies, and a smooth 8- throughout the whole day. 

The meteorological data hence shew conclusively that, during the 
24 hours preceding 10 A. M. of the l l th ,  a definite cyclonic circulation of 
considerable intensity had been established to the west of the Andamans, 
the  centre of which at  noon of the l l t h  was probably in Lat. 13' 30' N. 
and Long. 94' 15' E. Heavy rein waa falling over and near the centre, 
winds increased ooneiderably in force during the day, the sea rose rapidly, 
and gave rise to a heavy swell extending to a distance of three or four 
hundred miles from the centre. The very repid changes which had been 
initiated by the cyclodc motion are indicated very clearly by the weather 
experienced by the Satara. 

12th November.-The barometric changes of the preceding 241 hours 
were irregular. This was in part due to the continuance of unsettled 
weather in Upper Indie. The depression which had formed on the 9th 
and 10th wrrs filling up, and ita existence waa chiefly shewn on the 
morning of the 12th by cyclonic circnlrrtion of the air in Sind, and the 
adjacent districts of Rajputana. A smaller depression had, however, 
formed in the south-eastern districts of the Pnnjab, the centre of which 
was at  or near Lahore. This was shown by a slight fall of the barome- 
ter a t  M o r e  and the neighbouring stations. The barometer had con- 
tinned to rise rapidly over the greater part of the Pnnjab, Rajputana, 
and the Central Provinces, and over the whole of Central and Southern 
India. A rapid fall had occurred in Burmah, and a slight one in Bengal, 
due to tho development and extension of the atmospheric whirl in the 
neighbourhood of the Andsmnnn. 



In  Upper India, skies were more or less clouded in the area of the 
s m l l  depression, and rain fell during the day over nearly the whole of 
the Punjab, and the western districts of the North Western Provinces. In  
Bengal, the Central Provinces, Bombay, and Madras, skies were generally 
clear, weather fine, and winds light. Skies were overcast in Southern 
Burmah, and rain was generally falling. 

Over the west coaat of the Bay, pressure was remarkably uniform, 
the isobar of 29.95 being, in fact, almost identical with the coaat line. 
The winds on the Coromandel coast were stronger than they were on the 
previons day, but were below their normal force. This ia ahown by the 
following statement :- 

The following are the observations taken at  the h t i o n s  affected by 
the cyclonic depression :- 

Stations. 

................................. Vizagapatam 
Coconada .................................... ................................. Masnlipatam 
Madras ....................................... 
Negapatam ................................. 
Salem .......................................... 
M~dnra ....................................... 

Amount of wind 
in miles per 
hour since 10 
A. M. previous 

day. 

2 
6 
2 
5 
5 
2 
4 

, _ _ _ _ - - -  

Nancowry ...... 29.884 + '098 8. W. 8. W. 
Port Blair ...... 29'834 + '074 W. S. W W. 8. W. 8 0.41 Overcast 
Diamond Island 29'669 - '189 E. 8. E. 8. 8. E. 10  468 Severe 

gale. 
......... Akysb 29'887 P N. N. E. E. N. E. 10 ... Fine. 

... Chittagong 29'899 -'019 Calm. N . N . W .  6 . Fine. 
...... Tomgoo 29.886 + '026 N. W. N. W. 10  ... Gloomy 

Daily average 
amount of wind 

per hour. 

2.5 
9.0 
6.0 
6.8 
5.6 
3.6 
4.1 

Bassein ......... 
...... Rangoon 
...... Moulmein 

Mergui ......... 

29762 
29.870 
29'869 

29'936 

- '099 
-'043 
+ '014 

+ '052 

E. N. E. 
E. N. E. 
8. E. 

E. 8. E. 

E. 8. E. 
8. E. 
0. E. 

8. 8. E. 

10 
10 
6 

12  
6 
8 

4 

6-97 
0'89 
0.09 

weather. 
Overcant 
Showery 
Cloud8 
low with 
scud. 

10 0.50 Overcaat 



The following information relating to the meteorology of the Bay 
for the 12th is dken  f rom the logs of the veesels name& :- 

BEXIBKB. 

h t t ~ h  fW1 

Byaullm ...... 

Noon 

4 P.M. 
Midnt. 

4 A .  M. 

8 A . X .  

Noon 

4 p . u .  

6 p . x .  

Midnt. 

Z A . ~ .  

4A .M.  

6 A. u. 

8 A . m .  

10 A.M.' 

I 
14O 19'91° 

14" 88'92" 

no.7dN. N. W. 

d 41' 

17' 

08',9Z0 58' 
1 fore and aft. 

Noon. Wind end ree 
increacung. Heavy 
gale, with ovemaet 
sky, end continual 
heavy aqnalls. Ship 
labowing heavily, 
and shipping heavy 
0eaa fore end aft. 

I 
6 to 6 

6 
6 

6 

4 

10 

10 

8 

'7 

29'770 

-790 

'7% 

~680 

Noon 

2 p . r .  

4 ~ .  M. 

6 P . M .  

'410 NE.by N. 
I 

-380 N.N.E. 
I 

A number of small 
land biidn a t  about 
snnnet. Themoon hae 
had a large ring round 
i t  the laat few nights. 

4 A. r. Cloudy and rain 
sqnalls. Heavy see 
from N.E. 

8 A. M. Heavy rain 
aqnalls, sky thick and 
gloomy, heavy see 
from N. N. E. Noon. 
Shift of wind to N. W. 
with heavy, fierce 
sqnalls. Sky one 
mans of heavy blaok 
clondn, and rain like e 
black wall to W.N.W. 

2 P. r. Fieroe aqnsllr. 
Heavy bank of clonde 
to the N. W. and N. 
6 P. x. Weather clear- 
er,andsqnallslighter. 
Heavy confnsed sea. 
Scad in dark manna 
from N. W. Midnight. 
Fresh a q d s  and 
heavy rain. 

A. r. Freehening gale 
with very heavy 
sqnalls, blinding rain, 
and high head sea. 
Ship labonring hea- 
d y .  8 A. M. Btrong 
gale with heavy 
a q ~ , a n d  high N.H. 
sea. Shipping water 

W. N. W. 

N. W. 
N. W. 

N. N. W. 

iN. N. w. 
N. W. to 
W. N. W. 

W. 8. W. 

16O 

.St30 

'870 

N. by E. 

N. by W. 

I 
.660 W. 8. W. 

I 
-7%lSWbyW 

9.730,  

.600 

ti70 

480 

E. N. E. 

... 

... 
N. E. 

1 
'480 ... 
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Vessel. 

Byculla . .. . . 
(Contd.) 

Bancoora .. . 

WindC 
-- B~lusns .  

Dir. ( Force. 
Hour. 

-- 

~ P . M .  

10 P.M. 
Midnt. 

4 A . M .  

8 A . M .  

Noon 

4 P . M .  

8 P.M.  

Midnt. 

4 A . M .  

8r.u. 

Noon 

4 P . M .  

€!P.M. 

1 0 P . M .  

Midnt. 

4 A . M .  

 A.M. 
Noon 
4 P . M .  
8 ~ .  M. 
Midnt. 

N. N. W. 8 P. M. Heavy gale 
N. W. to with terrific squalls 
W. N. W. ) from the North. 

West. Midnight. Weather 
moderating. 

ai a 
P 
.$ & 
3 

16' 9( 

18" 31 

1 6 O  4C 

NE.by E. A. M. Btrong gale from 
N. E. with heavy sea, 

N. E. 9 accompanied with 
heavy squallsof wind, 

... 9 and inceesant rain. 
8 A .  M. Hard gale, 

E. by N. 9 violent aqnalls, heavy 
rain, very thick wee- 

... 9 ther. Noon. Wind 
and sea continued 

... 9 the same ; heavy rain 
sqnalls. 4 P. Y. to 

E. 8. E. midnight. Btrong 
9 gale from E, by N., 

Same wind and wea- 
s. 

l ther. 

E.toNE. 

E.N.E. to 
N. E. 

N. E. 

N. E. 

N.N. E. 

Morning. Heavysqnalls 
from E.N. E. Bee ris- 
ing fast;  8. E. swell 
increasing rapidly. 
Noon. Strong gale 
with high cross sea. 
Weather having all 
the appearance of e 
cyclone. 

Afternoon. Fierce gale 
and high sea, with 
hard squalls and 
heavy rain. Barome- 
ter falling slowly. 

Evening. T e r r i fl o 
s~aa l l e  and high sea. 

Cleared up a little, less 
rein and sea. 

pearance to north- 
ward. 

2 P. M. Freah b m x e  
and squally with light 
rain. Heaw sea from 
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The observatiorm a t  the land observatories indicate that the depres- 
sion was to the north of the Andamans on the morning of the 12th. 
The centre hsd thus moved in a north-north-west direction since noon 
of the 11th. The barometer had risen considerably a t  Port Blair and 
Nancowry, and on the east coast of the Martaban Gulf. Strong winds 
oontinued a t  Nancowry and Port Blair, more especially a t  the latter 
etation. The sky waa cloudy a t  Nanoowry, and waa still very dark and 
gloomy a t  Port Blair. Mode& rain had fallen during the preceding 
24 houre a t  these statiorm. 

A very considerable fall of the barometer had occurred in South 
West Burmah, more especially a t  Diamond Island and at Besaein. 
The win& were unusually strong a t  Diamond Island. The observer 
8t that station reported a severe gale a t  10 A. M. Very heavy rain waa 
also falling in South Burmah. Diamond Island registered 4 5 8  inches 
a t  10 A. M., and Bessein, 5.97 inches. On the Arakan cosst, the weather 
a t  10 A. M. waa fine with pawing clouds, and light N. N. E. winds. 

The position of the centre can only be roughly approximated 
from the land obaemtiona I t  was evidently to tho W. S. W. of 
Diamond Island and a t  no great distance. The information extracted 
from the ships' logs enables us to determine it with approximate 
accuracy. An examination of the positions of the vessels, rte deter- 
mined by observation and dead reckoning on the 12th and 13th, 
indidas ,  that the positions assigned to all the veeeels, except the 
Satam, a t  noon of the 12th, may be accepted es approximately true. 
There appears to have been very little current in the western and 

2 1 

~ M A B K L  

Heavy rain and sky 
overcaet. 

Clear woathcr. 

Cloudy and oonfuaed 
swell. 

Cloudy end heavy S.E. 
swou. 

Cloudy and heavy 9.E. 
swell. 

Overonat and heavy 
eesterly swell. 

Winds. 

b i a  ... ......  A.M. N. E. Moderate 
8 A.M. N. E. Fresh. 

N. E. ,, 
4 ~ .  Y. 

8 P.M.  

Midnt. 

N. E. 

N. E. 

N. E. 

,, 

Strong. 
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northern q h n t s  of the cyclonic area. The only marked current 
at  thia time in the Bay was in the eastern quadrant of the storm 
area, where the winds were 'strongest. This current was continued 
northwards along the west coast of Bnrmah. The Satarrt, which was 
nearest the coast, experienced a very strong northerly cnrrent, which 
carried her 171 miles to the northward and westward (N. 13'W.) between 
noon of the 11th and noon of the 14th. Her probable position a t  noon 
of t#he 12th so far as can be determined from the wind direction and 
height of her barometer, was in Lat. 16' 30' N. and Long. 93' 30' E. 

The Byculla, Sahra, Loanda, and Chanda were all in the northern , 

qnadrant. The Byculla was nearest the centre, which apparently passed 
a ~ h o r t  distance to the east af that steamer, late in the evening (about 
8 P. M.) Early in the morning, she had a gale with very heavy squall, 
blindrng rain, and a high sea. The weather grew worse as she advanced 
southwards. At noon, she experienced e, heavy gale wit,h continual 
heavy squalls. The weather wee a t  its worst about 8 P. M., when a 
heavy gale waa blowing with terrific squalls. Her barometer (cor- 
rected) stood a t  that hour a t  29.37, the lowest reading taken dnring the 
storm. The weather began to moderate a t  midnight, when she had 
westerly -win&, and the storm was passing to the northward. 

The Chanda also passed to the westward of the storm. She waa a t  
leest 150 miles from the centre early in the morning of the 12th. At  that 
time, heavy squalls from the E. N. E. passed over the vessel, and a swell 
came up from the south-east which increased rapidly. At noon, she had 
a fierce gale with hard squalls, and heavy rain. The barometer fell slow- 
ly, and the Captain at  4 P. M. judiciously changed the course of the vessel 
to the south-west, and thus kept clear of the storm centre. At  8 P. M., 
the sqnalls were terrific in force, and the sea very hkh.  The barometer 

at  its lowest a t  10 P. I., when the corrected reading was 29.49. The 
wind a t  that hour waa hauling from N. N. E. to N. N. W. Shortly after- 
wwds, the weather began to moderate. 

The Satare waa to the north of the centre dnring the day, and cross- 
ed from the western to the eastern quadrant. She, consequently, not 
only experienced the full force of the hurricane, but waa carried a con- 
siderable distance to the northward by the current, and thus involved 
in it for a much longer time t h n  either of tho preceding vessels. Early 
in  the morning, she had a strong gale from the N. E. with heavy squalls, 
incessant rain, and a high sea. She continued to experience similar 
weather dnring the day. The wind, which was from N. E. a t  4 A. M., 

shiftad to E. by N. a t  noon, and to S. E. at midnight. She was, judging 
from the n n n s d l y  small rise of her barometer between 4 P. M. and 8 P. M., 

probably nearest to the centre between 8 P. M. and midnight. Her low- 
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eet reading is not given, but when corrected, it probably slightly exceed- 
ed 29.5. She waa abont the aame distance as the Chanda from the centre 
The Monnt Stuart and Scottiah Hill wexwIn the south-west quadrant, but 
a t  considerable distances from the centre. The former, which was in 
Lat. 14' 19 N. and Long. 91' 41' E. st noon, had win& of force 5 to 6 
during bhe day. The Scottiah Hill waa nssrer toethe centre. During the 
morning, ahe had cloudy weather with rain sqnalle, an& a heavy sea- 
Qccaeional W s  of wind accllfied in heavy squalle, which paseed' over the 
vessel from the N. W. She wae just on the margin of the storm area. 
The force of the wind varied from 4 to 5. The Captain describes the 
appesxanea of the cyclone area orossing ta the  N. W. in front of his ship 
as a maae 05 heavy b h k  cloud and rain. During the remainder of the 
afternoon, fieroe squalls passed over the vessel. The wind was of force 
N, and hauled to W. SL W. a t  4 P; M. Thw weather moderated a Little 
afterwards, but she continued to have fresh squalls, heavy rain, and a 
high confnsed sea, dnring the remsinder of thenight. 

The h i a  was about 400 miles bo the W. N. W. in Lat. 17O 42' and 
Long. 87" 42' E. a t  noon. She had fresh to strong N. E. win& during 
the day, and e heavy swell from, the S. E. The Bsncoora was 260,miles 
to the W. N. W. in Let. 16' N. and Long. 8g0 11' E. She had 
northerly winds of force 5 nntil noon, and N. N. W. win& of force 4 
during the remainder of the day. The weather had a squally appearance 
in the morning. As she advanced &ward, a heavy swell set in from 
the E. and E. N. E., which increased dnring theday. The logs of the 
Bbndara and of the hght vessek near the mouth of the Hooghly show 
that light northerly winde were blowing,ab the Head of the Bay, and 
thsf the weather was fine, s l q  clear, and sea smooth. 

A comparison of the position of the vessels a t  noon with respoct ta 
the storm indicates.that the oentre waa approximately in Lat. 15' 30' N. 
and Long. 93' E. a t  noon. 

On this supposition, the following were the distances and bearings 
efi the veasels from the stmm centre at  noon :- 

- 
Diamond bland' ........................ 
Bycnlla .................................... 
Chanda .................................... 
Satars .................................... 
Scottish Hill .............................. 
Monnt St& ........................... 
BBncoore ................................. 

....................................... dais 

caring o 2, d 
storm. - .  - .  

E. N. E. 
N. N. W. 

N. 
N. E. 
6. W. 
S. W. 

W. N. W. 
W. N. W. 

istance o 
off 

storm. 
90 
115 
75 
15 
85 

120 
260 
400 

29.64 
29.41 
29.64 
29.61 
29.72 
29.75 
29.81 

? :  
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13th November.-The chief feature in the meteorology of India, on 
the 13th was the cyclonic disturbance off the Burmeee ooaat. A rapid 
rise of the barometer during 'the preceding 2-4 honm over the Pnnjab 
and Sind, completely obliterated the barometrio depression in that area. 
Pressnre was highest over the Indua valley, where it slightly exceeded 
80.15". The barometer had ale0 riaen in the Central Provinces, Bombay, 
and b h h a ,  but had deoreased in Bengal and Arakan. Hence p r e s s w  
diminished from weet to mat, and wse lowest at  Diamond Ieland, where 
it was 29.826". 

The large depression off the Burmese c o d  was very distinctly marked- 
Winds were blowing a southerly gale in the Gnlf of Martaban. They 
were eseterly a t  akyab, northerly in Bengal and on the h n j a m  and 
Madraa coasta, thua establishing genere1 cyclonio circulation over the 
Bay, Elsewhere the win& were generally from the eastward, except in 
the Indue valley, where they were northerly. 

The sky was dull and cloudy in the Punjab, and moderate rein 
fallen during the previons 24 h o w .  The sky, however, rapidly cleared 
during the day, and waa almost free of cloud by 4 P. M. Over the remainder 
of the Indian land area, excepting B m a h ,  the sky was clear and the 
weather fine. The following table gives the more important meteorolo- 
gical obaervstions taken at  the land stations :- 

- 
Nancowry ...... 
Port Blair ...... 
Diamond Ieland 

Akyab ... ... . .. 
Chittagong ,.. 
Tonnghoo ... ... 
Baaaein ......... 
Bangoon ,.... . 
Moulmein ...... 
Mergni ......... 

29'940 

29'896 

29'826 

29'863 

29'881 

29'830 

t 956 

+ '062 

t '167 

- '024 

29'866-'044 

- '004 

+ '068 

29%8\ + -017 

29'902 + '033 

29'943 + '007 

8.  W. 

W. 8 .  W. 

8. 

E. N. I. 

N. 

N. W. 

E. 8 .  E. 

E. 8. E. 

8 . 8 .  E. 

S. HI. 

- - - -  
8.  W. 

W.S. W. 

8. 

N. N. E. 

Oalm. 

N. W. 

8. 8 .  E. 

8 . 8 .  E. 

8.  S. E. 

Calm. 

8 

10 

89 

6 

1 

P 1 ::: 
3 1.11 

6 0'80 

7 

6 

10 

10 

9 

10 

:ky: 
Constant 
rain. 

O m  

0'16 

1.47 

0'59 

... 
0'42 

Fine. 

Fine. 

Severe gale. 

Showery. 

Sultry. 

Thrcatming 
weather. 
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The information extracted from the l o p  of vesuele sffectedt 1, 

cyclonic distnrbanoe off the Burmese coaet is given in the ensuing stab- 

R ~ r a a ~ e .  

Cloudy and overnest. 

See heavy from N. E. 
by N. I t  wae more 
northerly toward0 
noon. % P. x. Showery. 
4 p . u .  Heavy deteched 
olonde. 6 P. M. Doll 
heavy eky, with 
bright pink ooloar 
a t  snneet. 

Cloudy, heavy eaebrly 
awell, and aqoally. 
he roes t  and heavy 
N. E. swell. 

Bqnally, overcast, heavy 
N. E. swell. 

Overcast, N. IO. owell 
p i n g  down. 

Moderate breeze and 
overcast. Swell gone 
down. 

Moderate b m r e  end 
cloudy. 

Qale inweaaing. 
A h d c s n e .  

Noon. Heavy rain 
sqdle. 

6 P .  x. S a d  lying 
fast from N. W. 
Sovem squalls and 
heevy sea. 10 P. M. 
Weather clearer, sea 
lighter, sqnalla loss 
violent. 

8. 
A 

13" 

18" 

14" 47' 

16" 

1 6 O  

16O 

ment :- 

Vemel. 

Shazada ...... 

Yoant Stuart 

......... 

Loan& ...... 

Soottiah Hill 

4. % 

ge a 

Windr 

Dir. ( F O ~ .  

--- 
I 

How. 

8 A. m. 

Noon 

4 p . x .  

4 A. r. 

8r.u. 

Noon 

4 p . u .  

8 P. r. 
Midnt. 

4l.u.  

~ A . Y .  

Noon 

4p.u. 

8 p . u .  

Midnt, 

Noon 
Midnt. 

~ A . Y .  

Noon 

~ P . Y .  

6 p . u .  

8 P. Y. 

Midnt. 

14'94' 

61'98" 5 y  

91" 20' 

64'90" 68' 

I O I  

1Gt9% 

66'92" 10' 

8. by E. 

0. 

N. W. 

... 
W. N. W. 

... 

vbl~&w 

N. E. 

N. 

.. . 
N. W. 

00'29'838 

-7l4 

89.870 

'740 

-800 

64'29'MW) 

29.760 

'720 

.?a0 

-680 

990 

Strong. 

6 

6 

6 

6to 6 

6 
6 

Mode- 
rate. 

Fresh. 

... 
Mode- 

w. 

rate. 
... 

SWby Steady. 

N. E. 10 

W. by S. 0 

W. by 8. 10 
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RZKABKB. 

W'ind and see going 
down. At short inter- 
vals,temfio eqoalls at- 
tended by heavy rain. 

Strong wind and heavy 
rain squalls. 

Strong breeze and 
aloudy. Oocssionel 
heavy aqualls. 

Strong i n c r e a s i n g  
breeae, and cloudy 
weather. 

Heavy gale with dark 
overoaat sky. Wind 
veered to 9. W., in- 
creasedand blew with. 
great violence m 
t e d o  squalls with 
rain. High confmed 
808. 

8 A. M. Heavy gale 
with terri50 squalls 
from 8. W. to S. 8. W. 
High confused sea. 
Shipping heavy water 
fore and aft. 11 A. M. 
Weahher moderating, 
but sea very confused. 
Noon. Wind and sea 
moderating. Squalls 
less frequent and not 
so hmd. 

8 P. M. Strong breeze 
and overcast, with 
.sharp sqnallfl and 
heavy m n ,  hwh sea 
still running. Mid- 
night. Fresh breeze 
with pansing squab. 
Sea going down. 

4 A. m. Fresh gale, vio- 
lent squall6 of wind 
and rein, heavy head 
sea. 8 A. m. Strong 
gale, violent squalls, 
heavy rain. 10-45r.m. 
WindshiftedtoS.by 
E. Nwn. Strong gale 
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Winds. 

Chanda ...... 

Byculta . .. .. . 

Batara .. . ... 

4A.K. 

8 A.M. 
~w~ 

4 p . n  

8 P. K. 

Midnt. 

2 A. M. 

4 r . x  

16' 02'93~ 11' 

8a.x. 

1O~.m. 

Noon 

2 P. Y. 

4 P.M. 

6 P. K. 

 P.M. 

1 0 ~ .  K. 

Midnt. 

4 A.M. 

8r .u.  

Noon 

4 P . M .  

10'93' 11' 

93O 30' 

16' 

16' 20' 

- - - I  

29'610 

.6M) 
'670 

.690 

990 

'770 

29.440 

.450 

'460 

m. to 
W. N. W. 

WNW. to 
8. W. 

8. S. W. 

8.8. W. 

8. E. 

SE. by 8. 

W. 

8. W. 

... 

*610 

.520 

'660 

-680 

-660 

.720 

.?a0 

'810 

'890 

29.620 

.ggO 

'680 

$70 

8. 8. W. 

... 

... 

8. W. 

... 

... 

... 

... 

... 

8. E. 

... 
8. E. 

8. E. 

8 

9 

9 

8 
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The observations taken at  the land stations show that the barome- 
ter had risen rapidly a t  Diamond Island, moderately a t  Bassein, Port 
Blair, and Nsncowry, and very slightly a t  Mergai and Rangoon. It waa 
falling slowly a t  Akyab and Chittagong, in front of the storm ares. 

~emar~re. 

from 8. E. Violent 
squalle of wind and 
rain. 4 P. m. Fresh 
gale, violent sqnalls 
of wind and rain. 
Sea moderating. Wa- 
tar had a greenish 
tiht. 6-80 P. r. Frenh 
gale, thick weather, 
with violent equalla. 

6-15 A. x. Tremendonm 
heavy sea from N. 1. 
10 A.M. Lplls endvery 
heavy squalls and 
rain. 7 P. M. Clearing 
nomewhat, wind and 
sea moderating, ves- 
sel a t  timee rolling 
fearfully. 

4 P. X. Slight mel l  
from8.E. To& 
wads, deme heavy 
clonda ; to west-, 
sky clear near the 
horizon ; to north- 
wards, light fleecy 
looking olondn, ap- 
parently motionless. 
Midnight. Sky wm- 
pletely overonat, with 
occasional rain end 
heavy swell. 

c p  
4 %  g 

e 7 8 0  

-760 

29'828 

-770 

80-049 

29'910 

.760 

.780 

.780 

1 .  
2 .z i  

-- 

HOW. 
'2 
.p 
3 

Windn. 

Dir. 

... 
SbyWto 

8. E. 

N. W. 

W. N. W. 

W. N. W. 

Weat 

W. 8.W. 

W. 

8 .  W.to 
8. E. 

E. 

N. E. 

E.N.E.t.0 
N. E. 

91" 55' 

Satara ...... 
f e d . )  

Benooora ... 

Porn. 

8 

8 

7 

7 

6 

7 

4 

8 

1 

2 

8 

6 

8 P. X. 
I 

Midnt. 

4 A . X .  

8 r . x .  

Noon 16" 81' 

4 P. m. 

Mahratta . . . 1 Noon 22" 91" 44' 

 P.M. 

 P.M. 

Midnt. 
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Winds were much lighter at  Nanwwry and Port Blair, but were nn- 
altered in direction, and continued to give moderate rain. They had 
veered to S. S. E. in Bnrmah, except at Diamond Island, where they were 
from the south. A severe gale of wind had prevailed a t  that station 
during the previons 24 hours, but waa beginning to moderate. Heavy 
rain had been brought np by the southerly winds into South Bnrmah. 
Bassein received 5.9 inches, Rangoon 2.4, and Diamond Island 1.47 during 
the previons 24 hours. 

The land observations are not d c i e n t  to enable the position of 
the centre of the storm at this time to be inferred. The slight shift of 
wind at  Diamond Island, the considerable rise of the barometer at  that 
station, and the very small fall at  Akyab, indicate that the storm waa 
being largely influenced and retarded by the action of the Burmese and 
Arakan hills. The southerly winds in the easterly quadrant, instead of 
paasing mainly over a water surface, were now blowing partly over South 
Burmah. The friction between the winds and the &h's surface, and 
the action of the hills in breaking up and disintegrating the rotatory or 
vorticose motion of the air, evidently rtccout~t for the change which waa 
teking place, and which is more clearly shown by the ships' observations. 

The Satam waa in the north-east quadrant. Her position a t  noon 
was probably abont Lat. 16' 20' N. and Long. 94' E. She was between 
the storm centre and the Burmese coast, and received the fnll weight of 
the southerly winds during the day. She had strong gales with violent 
sqnalls and heavy rain during the whole day, .and the weather only began 
to moderate about 8 P. M., after which she had a fresh gale with thiok 
weather and heavy squalls. 

The position of the Loanda is slightly doubtful. She was almost in 
front of the cyclonic centre, probably a few miles only to the west. She 
had north-easterly winds of force 10 at midday. The storm increased, 
and a t  midnight waa blowing a hurricane. Her barometer a t  midday 

, (corrected) waa 29.5. 
The Byculle was in the south-east qnrtdrant. She had crossed the 

path of the centre on the previoua evening a t  about 11 P. M., and steamed 
away to the ectst during the day. Early in the morning, she was near 
the centre, and received the fnll weight of the south-westerly winds. 
The wind veered to south-weet shortly after midnight, and blew with 
great violence ; terrific s q d l s  of wind and rain passing over the ship 
a t  intervals. At 8 A. M., the wind blew a heavy gale with terrific squalls 
from S. S. W. and S. W., bringing np a high confused sea. Weather bcbmn 
to moderate after 11 A. M., and in the afternoon, when tho vessel wm pro- 
bably 200 miles away from the storm centre, she experienced frcsh 
breezes with passing squalls. Tho barometer rose rapidly and cor~thu- 
onsly during the day from 29.44 at 2 A. M. to 29.88 at midnight. 
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Tho Chanda and Bancoora were passing early in the morning 
h u g h  the south-west and south quadrants of the depression. The 
Chande experienced terrific squalls with 'heavy rain. The winds com- 
menced a t  W. N. W., and hauled round to 8. W. a t  8 A. M. AE she 
advanced south-eastwards during the afternoon, the weather improved, 
and wind shifted round to S. E., when strong breezes with occasional 
aqualls and cloudy weather prevailed. 

The Bancoora was further to the westward, and hence did not cn- 
C O M ~ ~  wch strong winds as the Chanda. During the day, the winds 
gradually shifted from north-west to west, and were of average strength 
7. Very heavy sqnalls of wind and rain pawed over the vessel, and a 
hemendom heavy sea came up from north-oast early in the morning. 
AE the storm centre passed to the northwards, and the vessel proceeded 
eastwards, the wind and sea moderated. 

The remaining vessels were at  greater distances away. Tho Scottiah 
Hill to the W. S. W. of the centre (in Lat. 15' 561 N. and Long. 92' 10' 
E.) had very heavy rain squalls (force 9 to 10) during the day. The 
weather began to clear a t  about 10 P. M. 

The Asis, in Lat. 15' 59' N. and Long. 90' 58' E. a t  noon, was pro- 
ceeding south-eastward to Port Blair, and passed through the outer part 
of the south-westerly quadrant. She had squally overcast weather with 
a heavy N. E. swell during the day. At midnight, she had steady, mo- 
derate S. W. breezes with cloudy weather. Tho Mount Stuart was in the 
west and south-west quadrants, and experienced moderate winds of 
force 5, with occasional squah. 

The Mahratta, between Chittagong and Akyab, had light variable 
winds, and fine weather, during the early part of the day. The sky 
clouded over and was overcast at  night, when rain began to fall, and a 
heavy swell to como up. The Bhnndara, off Ciopaulpore, had light 
airs or calms, and a clear sky. 

Assuming the position for the storm centre a t  noon to have been 
in h t .  16' 10' N. and Long. 93' E., the following table gives its position 
with respect to the vessels near it :- 

Loanda ..................... 
Chanda ..................... 
Byculla ..................... 

...................... Satara.. 
h t t i s h  Hill ............... 
Bancoora .................. 
Monnb 8taart ............ 
A h .  .......................... 
Mahratta .................. 
Bhnndarn .................. 

22 
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14th Novmber.-The only feature of importance in the meteorology 
of India waa the depression off the Amkm and Bnrmeee coasts. Pres- 
sure waa again giving way quickly over the Pnnjab, rtnd to a lese extant 
in  all other prts of the country, except at  s few etatione in Bombay, 
6011th M h ,  and in hh. The highest pressure (30.1) wes over 
Sind, and the lowest (29.69) in Ad tan  st Akpb .  Gradients were not 
steep, except in and near the cyclonic disturbance. The a tom centre 
in the Bay wwas approaching Akyab a t  10 A. M. The weather was 
overcast with heavy rain in B m h  and A h .  A ooneiderable in- 
crease of cloud had taken place in Lower Bengal. The sky had cleared 
in the Punjab andNorth-west Himalaya, and weather ~ 8 s  fine over the 
whole of India, except in the immediate neighboarhood of the cyclonio 
disturbance. The winds were more northerly than new1 in Northern 
India. In Bengal and on the Madraa c m t ,  winds were blowing chiefly 
from the north west. They were, however, 8s daring the previous week, 
light in the neighbourhood of the Madrrrs coast. 

The following tables give the observatione relating to the weather 
of the 14th taken ak the land statione in the neighbonrhood of the cyclo- 
nio disturbance, and the meteorologioal information extraAted from the 
loge of vessels :- 

Btations. 

N ~ w r y  ..,... 
Port Blair ... .. . 

Weather. 

Clmdy. 

Clondy. 

"ind direotion. ' 
z l r l s . ?  
3 .  h%sl.e g 
g a # ~ g i ~  
3 i s : %  i a  
a IU 

mning. 

Gloomy. 

Showery. 

Overoeet. 

Dripzling. 

Fine. 

Cloudy. 

l o ~ . r .  

8. W. 

W. N. W. 

8. 

N. W. 

Tonngoo ... ... 29'866 

Bangoon ...... 

9'921 

29'924 

-'019 

+ '028 

4 p . r .  

17 

8 

1 

P 

14 

8 

4 

1 

------- 
8. W. 

8. 8. E. 

7 

10 

8 

10 

10 

10 

1 

8 

G 

2 

6 

0.64 

8'44 

... 
0.16 

1-42 

0.88 

0'88 

1'66 

u 

8 

6 

0.a 

0.61 
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V-1. 

A& ......... 

IJhazada ...... 

Chauda ... ... 

B ~ w o o ~ ~  ... 

Mo-t st& 

Bycdlo ...... 

the Bay of 167 

BEMAEKE. 

Moderato breeze and 
fino weather during 
tho day. 

Light breeze. 

Clear weather. 

4 ~ .  M. Heavy norther- 
ly sea. Ship rolling 
heavily. 6 A. x. Mo- 
derate breeze, heavy 
confused sea, ship 
rolling violently. 
Noon. Pleaeant breeze 
and cloudy. 

HeavycroaeN.N.W.to 
N.N.E. rea whioh gra- 
dually abated. A 08sh 
of lightning ahead 
a t  8 A. Y. Paaring 

olouds,weathergradn- 
ally getting h e r  look- 
ing. Paesed through 
lots of bamboo roots 
to-day. Fine moon- 
light night. 

2 A. Y. Fresh breezo 
and cloudy. 

4 A.M. Modoratebreeze 
and oloudy,withpaee- 
ing squalls. 7 A. M. 
Water very much dis- 
colonred, muddy ap- 
pearance, bottom 28 
fathoms. Moderate 
breeze and cloudy, 
light passing squalls. 
0-40 P. M. Sight-ad 
Algnada Light Home 
to 8. E. 1-30 P. Y. 
Light broeze and fine 
with smooth water. 

Bengal in 1883. 

Hour. 

4A.M. 
8 A.M. 
Noon 
~ P . Y .  

 A.M. 
NOOM. 
4 P.M. 

4 A. M. 
8 A.M. 

~ A . Y .  
8a.r. 
Noon 
 P.M. 
~ P . Y .  
Midnt. 

4 A. M. 

Noon 

4p.x. 

 P.M. 

Midnt. 

2 A. Y. 
 A.M. 
 A.M. 

8a.r .  

~ O A . Y .  

Noon 

 P.M. 

8 P. M. 

Midnt. 

4 
i ' ~  
s 

9S0 27' 

06'90° W 

27'95" 16' 

98' W 

Dir: 

8 Wby 8. 
8. 8. W. 

.. . 
8. 

W. N. W. 

N.N. W. 

8.8. W. 
8.8.W. 

W. 8. W. 
W. 8. W. 

8. E. 
8. 

E. 8. E. 
8. E. 

variee to 
w. 
... 

N. W. 

... 
N. N. W. 

8. W. 
... 
... 
8. 

... 

. . . 
8. W. 

8.8. W. 

8. 8.E. 

of 

d 
5 

2~ 

--- 

1 8 O  !26' 

14' 

16" 

16' 61' 

16" 61'91" 

16" 58' 

qj 3 
2jd e . ~  

29'841 

.768 

29'880 
.860 

29'927 ... 
-899 
'812 
907 
,897 

win, 

P'oroe. 

Mode- 
rate. 

~ i i h t  

Mode- 
rate. 
Light 

6 
8 

8 
8 
8 
8 
2 
2 

6 

5 

8 

2 

1 to 2 

I 

93" 58' 

W129'890 

29.780 
.760 
'820 

.860 

.B90 

'B90 

-880 

-980 

.960 



169 J. Eliot-The ,SIoufk- W@st Mc~?asoon Stornts [No. 2, 

The barometer had risen a t  Diamond Idand and all tho stations to 
the south. c~nd ertst,, erccpt Nancowry, whcru a ulight fall was observed. 

tj 1 wincia. 

Lt Vessel. Hour. 23 $ 
P 0 %  

2 & 

1@' 

110 00' 

IT 

Entered 
ab. 

tho 

-- 
Satara ... ... 

BcoLtish Hill 

Lonndn ...... 

Mahmtta ... 

A current 

BEMAEKE. 

--- 

45'94O 8 

9Z0 25' 

34'92" 46' 

Aky- 

ship from 

4 A . M .  

8n.M. 

Noon 

 P.M. 

A P. M. 

Midnt. 

4 A.  M. 

 A.M. 

Noon 

8p.m. 

Midnt. 

4 ~ .  M. 

Noon 

Midnt. 

4 ~ .  M. 
BA. M. 

set 
N. 13" W. 171 miles. 

84  a Dir. 

29.730 8. 8. E. . 

-860 S. 8.  W. 

'880 . .. 
.730 ... 
900 ... 
'900 8. W. 

20'820 W .  

.870 ... 
'880 . . . 

W.N. W. 

.890 N. W. 

W. 

29'590 N.N. E. 
'740 N. N. W. 

noon of 11th 

Fomo. 

I 
7 

6 

G 

2 

2 

4 

2 

7 to 8 

9 
8 

inatant 

- 
Moderate gale m o m -  

panied with heavy ' 
squalls of wind and 
rain. 4 A, M. Strong 
breeze with heavy 
sqnalla. 5 A. M. Vcry 
dirty weather, wind 
moderating, very 
heavy squalls, and 
sharp rain. 6-30 A. M. 
Sighted land. 8 A . M .  
Strong breeze and 
thick dirty weather. 
10 A.  M. Freah breezo, 
weather clearing up 
generally, occasional 
hoavy squalla. Noon. 
Light broezo and fino. 
Sea emooth. 4 P. M. 
Light breoze and fino, 
8 P. M. Sighted Al- 
qnada Reef Light. 
Moderate breeze and 
fine. Sea emooth. 
Midnight. Light 
breeze and fino. 

Sky olosring. Sea . 
lighter, though mnoh 
confused. Heavy soa 
from N. N. W. and 
N. Woathor fino, 
but heavy bank of 
clouds to N. N. W. 
and N. N. E. Sea 
going down faat. 
Clouds oloaring off. 

Wind hauled mnnd 
through N. 

Weather ovorcaat with 
light rain. 

Woather improving. 

Thick continual rsin, 
with heavy sea 

to noon of 14th instant 
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The rise was nowhere large, and was lesa than a tenth of an inch a t  ali  
stations in that part of the Bay. A considerable (.17") fall had occurred 
a t  Akyab, and smaller changes of thewsame character a t  Chittagong 
and Tonngoo. Judging from the barometric movements, the centre a t  
10 A. ar. was in the immediate neighbonrhood of Bkyab. 

The wind observations, however, are anomalous and almost unintelli- 
gible on the supposition of a well defined cyclonic circulation. The 
winds a t  Nancowry were steady from south-west, but were very,feeble. 
At  Port Blair, the wind was very nneteady, shifting from W. N. W. a t  
10 A. Y. to S. S. E. a t  4 P. M. Moderately strong S. W. winds continued 
a t  Diamond Island. The winds at  10 A. ar. a t  Akyab were from N. and 
a t  Chittagong and Tonngoo from N. W. They shifted a t  4 P. x. to 
west a t  Akyab and Chittagong, and to S. W. at Tonngoo. They were, 
however, very feeble at  all these stations. The wind velocity averaged 
8 miles per honr at  Akyab, and only 1 mile per hour a t  Chittagong, 
where the air motion wee actually less than the average in November, 
which is 2 miles per honr. The only inference from these obserwtione 
is, that the cyclonic or vorticose motion had been broken up to a large 
extent by the action of the hills and the friction of the land, and that it 
was no longer a well-defined cyclonic circulation. This is also indicated 
by the character of the rainfall a t  the land stations. It was more widely 
distributed than before, and wss smaller in amount, the largest quantity 
registered being 2.44 inches at  Akyab. 

The vessels which have contributed logs were all on the southern and 
western quadrants a t  some distance from the centre. They give in- 
formation which is less valuable and conclusive than that of the preced- 
ing days. The whole of the meteorological observations, whon charted, 
indicate that the centre of the barometric depression a t  10 A. M. was to 
the east of Akyab in Lat. 20' N. and Long. 93p E., and that the 
cyclonic circulation was very irregular and fast breaking up. The 
%hratta, from Chittagong, entered Akyab harbour a t  8 A. ar. She had 
thick continued rain during the night with northerly winds of force 9. 
The Scottish Hill, in Lat. 17' N. Long. 92' 25' E., was to tho south of tho 
contre a t  noon. Sho had winds from west to north-west. During the 
day, the shy cleared, and the sea went down. At  noon, weather was 
fine, although a heavy bank of clouds was still to be seen to the N. N. W. 
and N. N. E., but it cloared off during the night. 

The Loanda, in Lat. 17" X N. and Long. 92' 46' E. by account, 
had wosterly winds, and overcast skies with elight rain. 

The Satara found herself a t  noon in Lat. 16' 45' N. and Long. 94" 
3' E. She experienced modornte winds of force 7 from S. S. E. early in 
thc morning, and continued to havc sharp squalls and heavy rain until 
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6 A. M., after which the weather rapidly improved. A fresh breeze wrta 
blowing a t  10 A. M. with occasional heavy squalls. At noon, the storm 
waa completely over, and she had light breeees of fome 2 from the 8. S. W., 
h e  weather, and a smooth sea. 

The Mount Stuart, in Lit. 15' 51' N. Long. 91' 30' E. a t  noon, had 
westerly win& of force 5 early in the morning, with a heavy cross sea. 
The weather improved rapidly, and waa quite settled in appearance a t  
night, with fine clear skies and light winds of force 1 to 2. The Byculla, 
Bancoora, and Chanda were steaming along the south coast of Bnrmah 
towards Rangoon. They had fine weather with south-westerly winds 
of average force 3. 

It thus appeam that the first action of the Burmese hills, which are 
comparatively low, had been to retard the advance of the centre very con- 
siderably between noon of the 12th and of the 13th. During the next 
24 hours, it advanced rapidly almost due northwards with a very slight 
easterly tendency. It then approached the coaat to the east of Akyab 
on the morning of the 1&h. The depression wss, however, very much 
smaller than hitherto, and the cyclonic mokion very considerably broken 

up. The winds were irregular in direction near the centre. The rainfall 
wma evidently mnch less in amount, and more widely distributed. Tho 
observations taken a t  Akyeb and Chittagow a t  4 P. M. shew that the 
disturbance waa then almost completely disintegrated. There wse a t  
that hour an irregular, but very feeble, cyclonic circulation, which passed 
away before the following morning. 

15th Novembw.-The meteorology of the 15th is given to ahow how 
completely the cyclonic dieturbanoe had broken up. 

The barometric changes of the previous 24 houra were exceedingly 
irregular. The only important change wrts in Arakan, where the bam- 
meter had risen very rapidly with the disappearance of the cyclonio 
disturbance. The winds show very little alteration generally. I n  the 
North-West Provinces and Punjab, they were very variable. In Bengal 
and Orissa, they had a mnch stronger northerly component than is usual 
in November. The weather was fine, and skies were clear over nearly the 
whole country, except Burmah and Arakan, where they were still more or 
less clouded, and moderate rain was falling. In  the Punjab, though the 
sky waa generally clear and humidity decreasing, the weather still 
appeared unsettled. The exceptional character of the weather in the 
Punjab during the previob week, is illustrated by the fact that the average 
rainfall of the hill atations a t  Simla and Chakrata for the month of 
Novcmber is nil, whilst, during the previous fifteen days, four inchca had 
fallen at  thc formcr station, and 3: inchcs at  thc lattor. 
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The following tablee give the observations of the same etatione aa 
hitherto, and the meteomlogical information from the loge of eeveral 
veeeela in the Bay for the 15th Novembex- 

Z Z  " z  a Winda. ; .- . .. .- i? - 
5 -  3 -- E.;;< E 1;. 1 

sfil;ltinnn. p d . : L  
~6 ;, &,i 10A.M.  

; 4 s  " 2 
z i m I  

* - - .  
L1 1 - - 

--,----- 

B. Z 8 1-47 Clondy. 

E, E. 5. E. 6 3 0.13 Fine. 

E. E. A. E. 7 I3 0.16 Fino. 

5 a crss G I W ~ ~ .  

1. i. 8. W. 2 I Gloomy. 
I 

P t? O'W Drizzling. 

8 10 0'04 Cloudy. 

6 9 074  Cloudy. 

2 0 Fine. 

1 10 l.60 Overc&it. 

Shaz tub... ... 4A. M. m911 N. N. E. Light. 
 A.M. 

4 ~ .  M. -781 N. N. E. Light. 
8p.x. 

Sat- ...... 4A. Y. 29'870 S. E. 2 

8r.u. W ... 4 

980 ... 4 

 P.M. '810 N. E. 2 

Brxuxe. 

Weather h e  with light 
winde. 

Light breem and fino 
claw weather. 

Moderate breeeo and 
fine weather. 

C m n t  during the 
provione 24 boare, W. 
65 milee. 

Light breese and tlne 
weather. 
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rapidly and entirely on the afternoon of the l4th, that light north-emterly 
win& were again established over nearly the whole of the Bsy on the 
morning of the 15th. This speedy reatorrrtion of the normal circulation 
of the air after the disappearance of the disturbance, is perhaps less 
remarkable than it might seem to be, but ia nevertheless noteworthy. 

CHAPTER IV. 

DI~CU~SIOB OF THE CHIEF FEATURE8 OP THE STOBYI OF 

NOVEMBEB ~ O T H  TO 1 5 ~ ~ .  

The following givea a brief oonnected narrative of the more im- 
portant features of the storm. 

After the termination of the south-west monsoon in Bengal in the 
last week of September 1883, the winds shifted round to north over 
the Head of the Bay, and the lower air current of the south-west monsoon 
recurved over the middle of the Bay. The north-east monsoon hence 
commenced on the M . ~ ~ . I W  coaat during the fimt week of October. Un- 
mually heavy rain fell over Southern India, more especially over the 
eastern dietrich of the Madm Presidency, during the month of October 
and the first week of November. During the whole of this interval, the 
period of the year when the most severe andextensive cyclones are known 
to occur, the Bay waa entirely free from storms. In the beginning of the 
aecond week of November, the rainfall rapidly decreased in amount in 
Madma, and ceaeed entirely on the 9th and 10th. The l o p  of vessels 
shew that win& were, a t  that time, ae they had been for some days 
previobly, very light and variable in the neighbonrhood of the An& 
mane and Nicohm. South-westerly winds were re-established a t  Nan- 
cowry on the 4th, and south-easterly winds a t  Port Blair on the Oth, but 
they were a t  firat very weak. 

The wind observations taken on board the ships Mount Stuart and 
Scottish Hill prove that, a t  the same time, win& were nnneually light over 
the centre of the Bay, in the neighbourhood and to the west of the Nicobam 
and the Andamans. This condition of excessively feeble air motion was 
very marked on the 7th and 8th. On the 9th, there were indication8 for 
the first time of the occurrence of moderately heavy and localized rrtinfall 
to the north-east of the Nicobam, and to the east of Port Blair, and also 
of a shift of wind, significant of the commencement and establishment of 
ayclonic circulation. On the morning of the 10th thore waa o, well-defined 
atmospheric whirl to the eaet of Port Blair. Weather waa at  that time 
cloudy, with very light breezes, and occasional passing showers ; and the 
sea was smooth, and free from any considerable current over the greater 
part of the Martaban Gulf, m d  the north and centrc of the Bay. 

23 
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The ship Kwang Tung, it may be remarked, passed, on the 7th 
and 8th, over the arca in which the disturbance was generated ; and 
there is not the slightest indication in her log, or in the observations of 
the neighbouring land stations, of the existence of any atmospheric whirl, 
large or small, a t  that time, or previous to the 10th. The central 
depression at  noon on the 10th was very small, probably less than e tenth 
of an inch, and the atmospheric whirl, although clearly established, was aa 
yet in an initial state. It, however, rapidly acquired increased energy 
during the afternoon of the loth, and the morning of the l l th .  At  noon 
of the l l th ,  there waa a well-defined cyclonic disturbance with its centre 
in Lat. 13g N. and Long. 94F E., the barometric depression a t  which 
certainly exceeded .3". Strong winds were now blowing into it from 
the south, and bringing up much vaponr. During the succeeding 24 hours, 
the centre moved to the north-westward through the channel separating 
Diamond Island and Cape Negraie from the Andaman Ishnde, and 
probably over the Coco Islands. Its centre, at noon on the 12th, was in 
Lat. 15i0 N. Long, 93' E. The disturbance was of small extent, as vessels 
a t  distances of only 150 miles had light to moderate winds of force 3 to 5. 
The Satara, Byculla, and Loanda, all of which were near the centre, 
on the other hand, experienced squalls of terrific and hurricane force. 

Hence i t  was at  that time a small but well-defined atmospheric 
whirl or cyclonic disturbance. The winds and squalls near the centre 
were of the most violent ehrtracter, the sca excessively high and 
dangerous, and the currents in the eastern quadrant considerable. 
During the next 24 hours, i t  retained the same characteristics, but 
moved very slowly to the north, so that, a t  noon, its centre was in 
Lat. 16' 10' N. and Long. 93' E. The retardation of its motion waa 
evidently due to the resistance of the land and hills in the eastern 
quadrant. The centre passed a few miles to the east of the Loanda 
and the Bycdla on the evening of the 12th and morning of the 13th. 
The decrease in the i n b u g h t  from the ea,stern quadrant due to the 
sction of the Burmese and A.rahn coasts continued. The whirl began 
to diminish in intensity, and also recurved slightly aftor noon of the 13th, 
and passed to the north-north-eastward, thus approlaching the Burmese 
and A r a h  coasts. On the morning of the 14th, i t  was much enfeebled. 
The barometric depression WBE smaller in amount, the winds weaker, 
the rainfall more diffuse and less localiaed, and the sea less violent. 
Moreover, the directions of the winds were so irreguhr over the area of 
barometric depression as to suggest the existence of scveral imperfect 
rtnd feeble vortices, rather than of one large and well-defined whirl. 
The centre of the depression was in the neighbourhood of Akyab on the 
morning of the 14th. The bnd  observatiou at  4 r. M. of that day 
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indicate that the cyclonic circulation was completely broken up, and that 
fine weather, with moderate winds, end a slight sea, obtained a t  that hour 
in the north-east of the Bay, over which the cyclone had previously 
advanced. The disturbance passed so completely away on the 14th that 
normal north-easterly winds were re-established over the greater part, 
if not the whole, of the Bay, on the morning of the 15th. The storm 
hence was generated and dispersed between the morning of the 10th 
and the evening of the 14th. 

The following are a few of the more important points in connection 
with this cyclone. 

One of the more remarkable features, which has already been dis- 
cussed, but which deserves spocial mention, was the change which 
occurred when the cyclone approached the Burmese coast. Whatever the 
explanation may be, there can be no doubt of the facta. 

The following table gives approximately the position of the centre a t  
noon on the various days, and the distance passed over by it in the 
preceding 24 hours :- 

It will thus be seen that, between noon of the 12th and 13th, tho 
s t o m  centre began to recnrve, and only advanced a distance of about 
50 miles, as compared with 160 miles during the previous 24 hours, and 
275 during the sncceeding 24 hours. The only apparent explanation 
depnds on what I have already suggested as probable, namely, that the 
cyclonic action extonds through very M e r e n t  heights in ditIerent 
storms. In the a t o m  of the rains proper, it is almost certain that tho 
condonsation, and therefom the seat of tho disturbance, is at  a much 
greator elevation tban it is in storms formcd during tho Octobcr Tran- 
sition period. In the l a t h  caw, the s to rm appoar to be gcnenrtcd 

11th ................................. 
12th ............. ; ................... 
13th ................................. 
14th ................................. 

Position of Centre. Distance passed 
over in pro- 

160 miles. 

47 ,, 
275 ,, 

15' 30' 

16' 10' 

20' 0' 

93' 0' 

93' 0' 

93' 30' 
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near the northern limit of the retreating south-west monsoon current, 
which is a t  that period diminishing in strength. It ie probably much 
shallower a t  its northern limita than elsewhere. Many of the pheno- 
mena of the cyclones of the Bay appear to be intelligible and explicable 
only on this supposition. 

If it be grsnted that the Odober and November storma of the Bay 
of Bengal are formed near the northern edge of a diminishing and 
retreating current, i t  ie hence almost certain that the vapour condensa- 
tion, in the case of the November cyclone under discussion, occurred a t  
a comparatively small height in the atmosphere, and that the resulting 
motion was mainly confined to the lower strata. Hence the effects duo 
to friction with land, and to the destructive or disintegrating action of the 
hill barriers of Bnrmah and M a n  cutting almost radially across the 
cyclonic area, would be large and marked. Thia waa undoubtedly the cam. 
So long aa the cyclone was to the south of the Bnrmah w t ,  the cyclone 
increased in intensity. When the centre waa in a line with the c w t ,  
and a t  a short distance from it, retardation waa a t  once shown, and the 
cyclonic or vorticose motion began to diminish. And aa the centre 
advanced northwards, 80 that the A r a b n  hills (of greater height than 
the west Bnrmese hills) were included within the tima of distnrbance, 
the disintegrating action became rapidly more marked, and caused a 
speedy disruption of the vortex. 

A feature which deserves special notice in the mnaller cyclonic 
storms of the Bay ia the behavionr of the barometer. The barometer 
&or& practically no indication of the approach of a small cyclonic 
storm in the Bay, and should not be tmrcted by the mariner to give due 
warning. The reaaon of this is simple. A favonrable condition ante- 
cedent to the formation of a storm is approximate uniformity of pressure 
over the whole or a large portion of the Bay. If a small atmospheric 
whirl be set up in an almost quiescent maas of air, which is therefore 
under nearly identical and uniform conditions, it produces a small de- 
prossion at  and near the centre, which extends slowly outwards. The 
fall of the barometer a t  distances of 80 or 100 miles from the centre 
is generally small in amount, and ia frequently less than the changes duo 
to general actions common to the whole of India. The depression a t  
the centre rarely exceeda half an inch, and steep basic gradients are 
confined to its immediate neighburhood. Over the rest of the Bay, 
the pressure is slightly affected by the indraught, but frequently not 
to such an extent as to obscure the changes going on over the whole 
of India. In  other words, during the formation and exietence of a 
small storm, the barometer immediately outside of the storm - pro. 
per oscillates in obedience to the larger atmospheric movements corn- 
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mon to the whole of India, as well as to the distant storm, and hence, if 
nsed aa a guide to the weather, it should be remembered that ifa indica- 
tion may refer mainly to these general movements, and not to the whirl 
in the neighbowhood. Hence it cannot be nsed as a reliable guide to 
the existence of small s t o m  in the Bay of Bengal. 

A few examples from the present cyclone will not only indicate 
that the h m e t e r  gives no certain and marked warning of the a p p m h  
of a smaller cyclone in the Bay, but suggest that the mariner in the Bay 
of Bengel should rely mainly on the appearance of the eky, the strength 
and changes of the wind, the amount of the swell, and the direction from 
which it travels, aa indications of an approaching storm. 

The Mount Stuart passed through the western quadrant. The fol- 
lowing table gives her bsrometrio r e d q a ,  her position with reepeot 
to the storm centre, strength of wind, and amount of swell :- 

11th ... 
12th ... 
13th ... 

14th ... 

Barometer. Dist- Wind. Swell. Weather. 
&nM. 

29.887 550 2 t o 4  None. Fine. 

-8.79 280 2 to 3 Hcavy sea. Improving. 

The preceding table ahows that, although she wss within 100 milee 
of the centre of a storm between the 10th and 14th, the range of the 
barometer at noon during the whole interval waa only .14", or very little 
more than the d i d  rrrnge of the berometer in the Bay. 

The Bancoore may be *en for another example 

' 

Wind. 

2 to 3 
1 to 4 
0 to 3 
0 to 4 
2 to 5 

5 to 6 
ti to 6 
5 to 1 

7th ...... 
8th ...... 
9th ...... 
10th ... 
11th ... 
12th ... 
13th ... 
14th ... 

Barometer. 

29.90 
-92 
-87 
-86 
-82 

-75 
-87 
-89 

Weather. 

Unsettled. 
Unsettled. 
Unsettled. 
Uneettled. 
Weather looking 

very bad. 
Sqmlly. 
Squally. 
Fine. 

4 
Distance 

Swell. of storm 
centre. 

None ... 
None ... 
None 
None 
None 

... 
Heavy ma. 

Heavy. 

... 
GO 
100 
125 
280 
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The above shows that the Bancoore, which left tho River Hooghly on 
the 11th approached within 70 miles of the centre of the cyclone a t  
noon of the 13th. She had Heavy squalls and a tremendous sea, and 
yet the total range of her barometer, as determined by the noon observa- 
tions, was only -117, or actmlly lees than the diurnal range of the 
barometer in the Bay. 

The Satara furnishes equally strong evidence. She waa for a con- 
siderable time in tho eastern quadrant of the cyclone a t  no p t  distance 
from the centre, and hence felt the full force of the storm. 

Weather. 

12th ... 
13th ... 

The preceding observations show that on the 11th when the etete 
of the sea and the strength of the wind indicated the existence of a 
cyclonic storm, her barometer had not fallen a tenth of an inch. It 
wae only on the 12th, when she wrrs in the midst of the storm, and the 
wind had increased to force 9, and was blowing a hard gale, that the 
barometer bogan to fall to any considerable extent. 

These examples appear to establish that the barometric movements 
are very small in the outer portion of the amaller cyclonic disturbances of 
the Bay, and are generally smaller than those due to the regular changes 
common to the whole of India. Hence the barometer gives little or no 
practical warning of the approach of a small cyclone in the Bay, and 
mariners should therefore rely mainly on other indications. 

The path of the cyclone was contrary to all recorded experience 
of s t o m  in the Mertsbsn Gulf. The following is tho list of storms 
that have been known to occur in that portion of the Bay, taken 
from Mr. Bhnford's Cablogno of the recorded Cyclones in the Bay of 
Bengsl, up to the end of 1876, in Joum. As. Soc., Bengal, 1876, 
Vol. XLVI, Pt. I1 :- 

1840-November 21st. To tho N. E. of the Andamans. 
1844-Nooombor 9th-14th. East of the Andamans. Encountered by 
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the Briton and Rnnnymede troop ship.  Both vessela were dismaated 
and thrown on the Andamans. 

1850-Novcmber 17th-19th. In tho Andamen Sea. Passed east of 
Port Blair and travelled N. N. W. 

1854-April 21sd23rd. A violent hurricane in the Gulf of Martaban 
and Rangoon. 

1858-April 9th-10th. A storm from the Andamans to Cape Negrais. 
Much destruction of property occurred a t  Henzada and Rangoon, 
between which the centre paased. 

There i no direct evidence in this list that any of these storms 
pawed from the Madban Gulf into the Bay of Benpl. It is, however, 
probable that the third storm in the list did so. It appears to be parallel 
in time of occurrence, and line of advance, with the storm under &cnssion. 
There irr no apparent theoretical -on in support of the opinion that 
a storm generated in the Qnlf of Itfartaban should not paaa into the Bay. 
Experience certainly a p p m  to indicate that, such a line of motion is 
very rare. The great majority of the cyclonic storms in the Qnlf of 
lthtaban are generated to the east of the Andamans and north-esst of 
the Nicobam, and advance in a general northerly direction across the 
south coast of B d ,  when they repidly break up. 

Hence, although experience is doubtless valuable in indicating the 
probabilities of the oconrrence of cyclones, and their line of motion, it 
should be moet carefully borne in mind, that they are mere probabilities 
baaed, a t  the present time, on very limited experience, and that i t  
would almost certainly be misleading and dangerous to dogmatize our 
limited experience into rules or laws, which might fail on their firat 
application. 

Another feature deserving notice was the short period of its exist- 
ence. Favourable conditions, according to the condensation theory, were 
present for some days previona to the 10th. The log of the Kwang Tnng 
for the 7th proves that there waa no cyclonic vortex in existence in the 
Andaman Sea on that day. The various observations of the 8th and 9th 
indicate that cyclonic motion on a considerable scale had not commenced 
on either of these days. The observations of the loth, on the other 
hand, establish the exietence of a small depression on that day which 
rapidly developed into a large atmospheric whirl. Hence the existence 
of the cyclonic vortex dates from the evening of the 9th, or morning of 
the 10th. The circulation intensified and developed rapidly on the 
evening of the 10th and morning of the l l th ,  so that there waa a large 
barometric depression and cyclonic circulation on that day, to the north- 
east of the Andamans. The cyclone waa then moving north-westwarde. 
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It continued to accumulate energy until the morning of the 12th, when 
the action of the land on the atmospheric motion in the eaetern and 
north-eaatern portions of the cyclone retarded the advance of the vortex, 
and began to influence the cyclonic motion considembly. This proceeded 
a t  first slowly, but, as the sto& moved northwards, the deatrnotive effect 

, of the Burmese and h k a n  hills increased, so that the rotatory motion 
was gradually and completely broken up and dis intepted before the 
afternoon of the 141th~ in the neighbonrhood of Akyab. There was thus 
a period of about 48 honra, from the morning of the 10th to that of 
the 12th, dnring which the storm accumulated energy. During the next 
!U honnq the mtatory motion continued almost undiminished, whilst the 
motion of translation was largely decreseed. During the remaining 36 
hours of its exietence, the vorticose or mtatory motion was gradually 
diminished. 

The force of the winds a t  and near the centre (which'might perhaps 
be used to memure the intensity of the storm) depends mainly npon the 
strength of the atmospheric disturbance producing the cyclonic motion, 
that is, npon the rate a t  which aqueous vaponr is condensed into rain 
and npon the c h t e r  and distribn.tion of the rainfall (i. e., whether i t  ie 
localized and concentrated over a comparatively small ares or di&lsed). 
On the other hd, the extent of area over which the cyclonic dis- 
turbance extands appears to depend mainly, if not entirely, upon the 
length of time that has elapsed from its formation, and dnring which it 
has advanced over the see uninfluenced by the land. Hence it ie 
that the most extensive cyclones have been generated in the centre of the 
Bay, near the Andamans, and have advanced northwards to the Bengal 
coaat. This is not due to any meteorological peculiarity of the Bay in 
the neighbonrhood of the Andamans, but to the fact that a cyclone 
generated there, and advancing northwards, takes a longer time to reach 
the land than if it were formed in any other part of the Bay, and has 
therefore a longer period dnring which its energy can increase. 

CHAPTER V. 

CONCLUDING  REMARK^ ON THE CONDENBATION THEORY. 

In  the preceding p, all the o\Hlerwtions throwing light on the 
two largest and most severe s t o m  in the Bay of Bengal during the 
year 1883 have been given, together with a discussion of their more im- 
portant features. It remains to explain the chief features of the two 
storms aa phyeicctl phenomena, and hence also to suggeet the theory of 
cyclonic generation and motion which appears to be applicable to them, 
and is consistent with our knowledge of the physics of the atmosphere. 
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In  both examplee, the greater portion of the mass of air that WM thrown 
into a state of violent motion during the storm was for some days ante- 
cedent to the disturbances almost a t  rest,end in a state of approximate 
equilibrium: There was a break in the rains immediately preceding the 
formation of the first storm, which is well-known to be a period of light 
and unsteady winds in Bengal, and over the Head of the Bay. The second 
storm occurred very shortly after the first break in the north-east mon- 
soon mine on the Coromandel coast, and when, as the various observations 
prove, win& were very light and variable over the greater portion of the 
Bay. Hence the first and most striking feature of these cyclones was, 
that a vast amount of kinetic energy, or motion, was rapidly given to a 
large maas of air which, previously to that action, was in an almost quies- 
cent state. The gradual increase of the motion was in those two examples 
proved from obserwtione taken by vessels passing through the areas of 
disturbance. The hnsformation from the state of approximate quiescence 
to that of violent cyclonic motion in the Bay is consequently a continn- 
om process, the successive stages of which can be fully traced. And the 
entire development of these, and of all storms in the Bay of Bengal, 
appears to be due to actions occurring over the Bay itself, and not to 
atmospheric conditions a t  a considerable distance from the area of 
cyclonic disturbance. 

The question of cyclone generation ir;l therefore essentially one of 
transferWof energy. Viewed in this light there are two subjects for 
enquiry :- 

1st. f i e  s o w  and character of the energy which is transferred 
to the atmosphere, and transformed into the kinetic energy of a mass of 
air. 

2nd. The conditions necessary for the transfer of energy under 
consideration. 

If these two questiom are f d l y  answered, e eatisfactory explanation 
will be given of cyclonic generation as a meteorological problem. The 
complete mathematical treatment of this subject ae a dynamical question 
is beyond the scope of the present article. 

The energy which is transformed during the generation and oxis- 
tence of a cyclone, and which maintaina the cyclonic circulation against 
the variom resistances opposing it, and therefore tending to disinte- 
p t e  it, is undoubtedly the latent heat energy given ont during the 
c:ondensstion of aqueous vaponr contained in the atmosphere. In all 
cyclones of the Bay of Ben@ that have hitherto been investigated, 
heavy and, in the majority of m e s ,  torrential rain is the most pro- 
minent feature. It increases in amount during the generation of the 
cyclone, is excessive during the existence of the cyclone i l l  its complete 

24 



182 J. E l i o t T h e  South- West Monsoon Stollna [No. 2, 

form, and rapidly decreases during the disintegration of the cyclolie, 
ceesing with the disappearance of the cyclotlic vortex. It is thus a 
phenomenon parallel in charact- and duration with the cyclonic motioa 
or disturbance. 

I t  is also equally certain that when aqueous vapour ia condensed 
into rain, practically the whole of the solar thermal energy utilized to 
perform the work of evaporation is given out by the maas of vapour 
during condensation, and ia transferred to the adjacent maes of air. 
Major Cunningham's Hydraulic Experiments a t  Roorkee appear 60 
establish that the sun's heat under the most favourable conditions, that 
is, dry weather and high air temperature, does not evaporate more than 
one-tenth of an inch per diem, from the surface of slowly moving water. 
The inverse process of condensation, in consequence of certain features 
of air motion dependent on rainfall, usually proceeds much mom 
rapidly, and frequently restores the aqueous vrtponr in the form of 
rain to the earth's surface a t  the rate of one to two inches per hour. 
Prolonged rainfall a t  the rate of 10 to 30 inches per diem for periods 
Qarying from 241 to 72 hours are by no means uncommon during the 
passage of the larger cyclones of the Bay of Bengal across the Ben& 
or Madraa coasts. It ia probable, judging from the expressions need by 
sailors to describe the rainfall during cyclones in the Bay, that it ie more 
intense and prolonged than on b d .  

If we therefore compare the rates a t  which evaporation and condenma- 
tion can occur, it is certain that the energy released during the act of con- 
densation is transferred to the atmosphere with very great rapidity during 
heavy rainfall and probably a t  a rate occasionally amounting to 100, 200, 
or even 400 times that a t  which it waa absorbed during the procese 
of evaporation. The effect of a continuous fall of 20 or 30 inches of 
rain over any portion of the earth's surface would, on the assumption 
of Najor Cunningham's results, be equivalent to that of a sun 250 times 
as powerful aa onr present luminary acting directly on the mass of 
the atmosphere above the area of rainfall, instead of indirectly by means 
of convection currents due to the heating of the earth's land s h e .  
The action is also usually continuous, and is not interrupted, as in the 
case of the direct solar action, by the succession of night and day. 
There is therefore the strongest probability that so powerful a disturbing 
action can produce very large and rapidly accumulating effects on the 
maasof the earth's atmosphere affected and in0uenced by it in a com- 
paratively ahort space of time. 

There hence appears to be no doubt that the energy transferred to 
the atmosphere during heavy rainfall is very large, and that the sonroe 
of the energy thus indicated is adequate from every point of view to 
account for the production of the largest and most intense cyclonic cir- 
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cnlat,ions. Other causes of the origin of cyclones have been w i p e d ,  
as, for instance, differences of pressure, friction between parallel winds 
blowing from opposite directione, &c., but $he slightest consideration seems 
to  show that none of these is sdicient to ecwnnt for the enormoua and 
continuone tranafer of energy that occm during the prolonged existence 
of a large cyclone. The strongest argument against theee theoriee, in the 
w e  of cyclones of the Bay of Bengal, is, that experience haa established 
that the larger the cyclone, the smaller ere the antecedent difEerences of 
pressure, and the feebler are the winds blowing from opposite directions, 
immediately before the formation of the cyclonic vortex. 

The following statementa baaed on the preoeding remarka hence give 
the answer to the firat pert of the required explanation. When water k 
converted into equeons vaponr on the large s a l e  a t  the earth's surface, 
thermal energy, derived from the sun, performa the work of evaporation, 
and is hence transformed. The aqueous vapour thm produced poseeeees an 
equivalent amount of energy, the greater ~ r t ,  if not the whole, of which 
it retains, so long aa it oontinues in the arporons condition. When it is 
reconvertad into water, or condensed ae rain, this portion of its total 
energy is given out, and transferred to the air. The modue opermdi 
of this t r a d e r  ki a matter of no impohnce in tho present enquiry. 
Also, in all cases when the rainfall is heavy, and prolonged for a con- 
siderable time, the energy is given out a t  a much more rapid rate 
than that a t  which it wsa absorbed during the procese of evaporation. 
Hence heavy and prolonged rainfall may give rise to a powerful, persis- 
tent, and continuonsly accumulating distnrbanoe on the adjacent atmos- 
phere, and, therefore, produce violent and extensive air motion. In  virtue 
of the constitution of the atmosphere, the motion will be rotatory. Pro- 
longed heavy 10-1 midall is hence an adequate and wfflcient came. It 
is, moreover, the only known cause which is equal or similar in amonnt 
to the effect, and hence there are strong reasons for assuming that it is the 
motive power which produces the peculbr motion of the atmosphere called 
cyclonic circulation on the large scale. It is, in fact, the most powerful 
disturbing action to which the air is subject, snd the consequent motion 
of the air is, when the rainfall and consequent dietnrbsnce are excessive, 
the mod violent in ite character with which we are acquainted. 

The history of the two cyclones hau shewn moat fully that heavy 
rainfall over the area of cyclonic motion or disturbance wae a charac- 
teristic feature, and that in this reapect they confirm previone experience. 
Hence the source of the energy of these two cyclones was almost cer- 
tainly that which we have indicated in the previone statement, that ia, 
the latent heat energy of the queone arpour derived previously from 
the sun, and transferred to the atmosphere during the prooess of aon- 
densation. 
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h rainfall does not always appear to produce cyclonic motion, it is 
clear that, although rainfall may be the source af energy, it is only when 
the rainfall occurs under spec@ conditions that the accompanying air 
motion increases and accumulates in the peculiar manner necessary 
to give rise to a large and intense cyclonic circulation. Experience 
baa shown that the following conditions, which can be proved to have 
a direct bar ing on the formation of cyclones, are always present before 
and during the generation of cyclones in the Bay of Ben&:- 

1st. The establishment and prevalence of a hnmid current over the 
extreme south of the Bay, which br ing  up large quantities of aqneons 
vapour into the centre or north of the Bay. 

2nd. The occurrence of approximate uniformity of meteorological 
conditions, more especially of pressure, over the coasts of tho Bay, and, 
frequently over a considerable portion of the Bay. 

3rd. The prevalence of light and variable winds over B e n d  and 
the c w b  of the Bay, and over a considerable portion of the Bay extend- 
ing from the Bengal coaat southwards. This condition k practically 
identical with the previons, aa both are due to, and accompany, the =me 
general atmospheric conditions. 

4th. The absence of rainfall, and the prevalence of clear skies with 
fine weather, over the north and centre of the Bay, and in Bengal. 

The relative importance of these conditions will be evident on very 
brielmmideration. The first is evidently necessary to supply the aque- 
one -pour in sufficiently large amounts to give rise to continnone heavy 
rainfall over such a large area aa is covered by a considerable cyclonic 
disturbance. The Bay of Bengal is not a large enough evaporating area 
to afford such a supply. Hence cyclonic storms are only formed in the 
Bay of Bengal when there is a hnmid current blowing into it from 
the Indian Ocean. This occurs only dnring the south-west mon- 
soon period, when the south-west win& blowing at the entrance of 
the b y  are the northward continuation beyond the Equator of the sonth- 
east T d e  Winds of the Southern Tropics. That such is the crtee is 
udciently proved by the fact that cyclonic storms on the large scale 
are entirely restricted to that portion of the year when south-west mon- 
~ o o n  winds are blowing over a part or the whole of the Bay, that k, from 
the beginning of May to the end of December. I t  is also shown by the 
fact that, a t  the commencement and termination of the south-west mon- 
soon period, any cyclones that are generated, form in the south of the 
Bay, whilst in the months of July and August, or during the height of 
the sonth-west monsoon, they form near the Head of the Bay. In uhort, 
the a- of cyclonic generation in the Bay of Bengal depends mainly 
upon the season, and travels northwards or southwards, according as t l ~ e  
soat,h-west monsoon is advancing or retreating over t,he Bay. 
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The remaining conditions appear to be necessary in order that the 
&all may occur in snch a manner es to give rise to and produce an 
atmospherio whirl. It is evident that if winfall tends to set up rotstory 
motion in the air, i t  is absolutely necessary for rotetory motion on the 
large scale that there should not be several separate centres of rainfall 
and disturbance, each producing itcl own rotetory or cyclonic action, and 
therefore interfering with the others. It is essential that the rainfall 
should be locelized and concentrated, that it should continue for some 
time over a comparatively amall a m ,  and be confined to that area. The 
more perfectly this is realized, and the longer this continues, the greater 
will be the accumnleted disturbance. I n  order that the rainfall may 
occm over the same area for snch a considerable period cte to permit of 
the accnmulation of action, it is evident that ascensional 
motion should mainly occur there, and hence that, previously, there should 
be little horizontal motion of the air, and therefore very slight differences 
of pressure a t  the sea, level. The necessity for the further conditions 
ie hence also evident. 

It will be seen that these conditions were fulfilled in the case of 
both storms, more completely (as might have been anticipated) in the 
case of the second storm, when the south-west monsoon cnrrent wag 
weaker than it was a t  the time of the first storm. The hietory and 
diecussion thus fully bear out the existence of the conditions immediately 
antecedent to the two storms which the condensation theory asserts to be 
necessary for the initiation and generation of a cyclonic storm in the 

Bay. 
The preceding remarks hence indicate that the energy given out 

during the process of aqueous vapour condensation on the large scale is 
the motive power of cyclones, and that the rainfall must be localized and 
concentrated over a considerable area, for a period of one or more 
days, in order to produce the continuone and rapid accumulation of 
energy which characterizes a large cyclonic disturbance. Experience hae 
also shown that the conditions which the condensation theory s n g g e h  
aa being essential for the o c c m n c e  of continuone and prolonged local 
rainfall over a portion of the Bay are exactly those which are present 
before and during all cyclonic s t o m  in the Bay of Bengal, and that they 
are more fully marked before the occurrence of the larger than of the 
smaller cyclones of the Bay. It is, moreover, these antecedent conditions 
which form the only test or indication of the possible or probable early 
formation of cyclones in the Bay, and which are utilized in the p r e ~ t i o n  
of the daily weather Reports issued by the India end Bengal Meteorolo- 
gical Departments. 
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EXPLANATION OF PLATES 11-X. 

The platee give the weather Eharta for each day during the whole period 
oovered by the two storms of 1883 deeoribed, in the preoeding pagee. The curved 
linw or isobam indioete the distribution of preswrre. Along any one of these lines, 
the estimated air preawre at  the 8-level (M determined from the reading of the 
barometer) is the eame. Hence no ohange of preswre mare along these lines, and 
the ohange of pressnre is greateet perpendionlerly aoroes these lines. The mte of 
ohenge is most mpid where the lines are nearest together. As the difference of air 
pregsare between ooneeontive line8 is the same, the rate of increase or deowase of 
pressure is inversely proportiinal to the distance between oonsecutive lines. The 
isobam form oloaed O ~ B B  about the centre of a oyolonio diatnrbanoe. Hence the 
position of the cyolonio vortex on any dsy is at once determined by an impeation of 
the charts. The probable path in determined by joining theee positions by lines. 
The direction of the air motion near the earth's surface in determined by the winds, 
whjoh are shown by m w a  flying with the wind, or pointing to the direction 
towards whioh the moving air is advanoing. Small oirolea ( o ) indioate a oalm at  
the hoar of obserwtion. 

The oharts give the distribntion of preswre and wind direotions at  10 A. X. of 
each day. They are based on the 10 A. H. observations taken at  the land meteoro- 
logioal stations, and on the 8 A. X. or noon observations taken on board the ships 
whioh have fmmhhed logs of the weather experienced by them in the Bay during 
either storm, allowance being made, wherever a t  ia possible, for the difference of time 
between the two seta of observations. 
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To the coal-miner, or to the mere geological surveyor, the exact corre- 
lation of the rocks in different paria of the world is of little importance. 
Little does the mine-owner reck of whether hie coal does or does not be- 
long to the carbonifemu era so long es it is saleable a t  a p d t ,  nor need 
the geologist, asked to survey and report on a coalfield, trouble his h d  
about this ; but, to one who would unravel the physics or the history of 
the earth, the solution of this problem m y  well be of paramount impor- 
fance, though unfortunately often impossible of attainment; generally, 
one might almost my always, he hss to depend on fossils, but the answers 
these give are often contradictory or Delphic in their obscurity ; at no 
time should they be too literally interpreted, but, like the cutcherry 
gong in an Indian atation, must be made the most of as the only 
available substitute for a more accurate timepiece. But just as in 
this city where there are many thousand timepieces of various descrip- 
tions, of which probably no two keep identical time, every day the time- 
ball falls and the signal gun is fired to let all who may be concerned 
know that it i one o'clock ; so in the paet time-signals have been given 
throughout the earth, by which we can determine the ~~ntemporaneity 
of the etrata in which their records have been preserved. Of this m t m  
wodd be a wide spread glacial epoch o o m p b l e  to that which in the 

25 
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recent past has affected both hemispheres of the globe, but, as there is 
rewon to believe that such have occurred a t  various periods in the 
history of the earth, we are dependent on the otherwise less a~curate 
palmontological evidence for determining whether the strata shewing 
signs of glacial action can have been deposited at  the same period or 
must belong to widely separated geological epochs. 

There can be no donbt that of all forms of palmontological evidence 
the most trustworthy is that afforded by the marine mollusca. Inha- 
biting as they do an element of more uniform temperature, and of 
which every part is in continuous if circuitous connection with the rest, 
i t  is but natural that they should be more uniform in character than the 
fauna of the land, while the simplicity of their structure; greater tban 
that found among vertebrates or higher invertebrates, renders them less 
liable to change through alteration of the conditions under which they 
live. On the other hand, this very stability of organism renders them 
useless for the exact correlation of strata far separated from each other ; 
for mere determination of homotaxy, even did this exist in the sense in 
which the term was originally intended to bear, would be but of little value 
to the physical geologist, to whom the terms 'Jurassic ' or ' Carbonifer- 
ous,' if determined merely on palmontological grounds, are as meaningless, 
for determination of dates in the history of the earth, as the analogous 
terms ' Stone Age ' and ' Bronze Age ' are for determining periode in 
the history of the human race. 

But, if the evidence afforded by marine mollusca is not sufficiently 
accurate and trustworthy, how much more is this true of that afforded 
by the terrestrial fauna and flora. True, the duration of the existence of 
a species of cycad, conifer, and, possibly, even a fern may be shorter on 
the average than that of a species of mollusc, and to this extent it may 
be a more accurate index of contemporaneity ; but it is comparatively 
seldom that identical species are found in far separated deposits, and 
pabontologista have consequently to depend mainly on what are called 
' allied species.' Now the hard parts of animals, which in almost every 
case are all that are preserved to ns, give, for the m o ~ t  part, a very 
true and real indication of the a 5 i t y  of the animal to which they 
&longed, while, from the leaf of a tree or the frond-generally barren . 

or with the fructification obliterated in fossilization--of a fern, little or 
nothing can be gleaned of the relationship of the plant to which it origi- 
nally belonged ; thus no one would donbt that two specimens of Tereka- 
tub  or Ammonite, declared by a competent palmontologist to belong to 
the same species, would, if we could recover their soft parts, still prove to 
belong to t.he same or ve ry closely allied species, while, on the other hand, 
we have lately been informed, by a pabobotanist whose competence none 
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a n  doubt, that the 'Indian and Australian forms of the celebrated 
Qlossoptm brow~riana, long believed to belong to the same species, 
differ so widely in their fructification that it is doubtful whether they 
can be included in the same family, and that they must certainly belong 
to difFerent genera.* 

As an instance of uncertainty of palmontolorJical evidence, I need only 
quote the well-known case of the Umia and Katrol be& of Kutch, where 
beds containing a flora with a well-marked Lower Oolite facies overlie 
other beds in which the fauna is equally distinctly Upper Oolite in type ; 
another case that might be quoted is that of the Rajmahal and Damuda 
floras ; in the Rajmahal flora, there are, ont of 47 speciest in all, 26 which 
are identical with or allied to$ European species : of these, jfteen are 
represented in the Rhmtic beds of Europe, one species being hardly 
distinguishable from the European form: seven are represented by 
Palmzoic species, two belonging to an exclnsively Palmozoic genus 
(Ereinopteria), while another (Macrotmniopteris lata) is, on Dr. Feistmnn- 
k l ' s  own admission, so like the Permian Tteniopteris abtror)nis as to be 
almost mdistingoishable : two species only are allied to Liassic forms, 
and of these one is also represented in the Rhmtic : five species are re- 
presented in the Lower Oolite of Europe, two by identical forms, while, of 
the other three, one is also related to a Carboniferous, and the other 
two to Rhmtic, species. From this, an impartial observer would be in- 
clined to place the flora as certainly not later than Rhmtic, but, as on this 
point the talented plmontologist of the Geological Survey has expressed 
a very positive opinion that the flora is Liaasic in facies, I must perforce 

P h n t o l o g i a  Indica, Fossil Flora of the Lower hndwanan, Vol. III, p. 108 
In  this oonnection, I may quoteDr. Feiatmantel an follows :--after noting the ditierenoe 
in the fructiaoation of the two fo rm,  he add0 ' so that I would be quite jwtified in 
plaaing these in a separate genm altogether and thus disposing of the difflcnlty in 
determining the age of our Damnda series owing to the oorrelation of the Indian 
Anstralian species." An easy way of ' disposing of the difficulty ' forawth, but my 
colleague can hardly have perceived the f d  force of theae words when he penned 
them, for, carried to their legitimate oonclmion, they ant away the ground on which 
done palmbotanish can base their cLaim for the acceptance of fossil plants an a 
moans of correlating dietant depoaib. The lesson to be learnt is rather that the 
conclusions of even the ablest palmobotanista mnst, owing to the nature of the 
material they have to work with, be received with caution, and that generia and speoifio 
names of foasil plants do not neceaaarily represent any real aflnity, and that in some 
asses the latter and in most cases the former are names merely and nothing more. 

t Here and elmwhere, exoept where the reverae M distinctly stated, I owe my 
plmntological facts to Dr. 0. Feistmantel's writings in the pnhlications of the 
Oeologioal Survey of India. 

f I nse this term in the eame sense aa it in uoed by palmbotanista; it may 
well be that some of these ' dlied aywiea ' hnvo uo run1 cor~nuotio~r with each other. 
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bow to his opinion, a feat I can the more easily perform that the exact 
determination of the age of the Rajmahal series is irrelevant to my 
present purpose, this being mpely to point out that the flora, judged by 
European standards, is of an extremely heterogeneous character. 

Turning now to the Damudas, we find that, out of a total 63 species, 
only twenty shew any affinity to European forms : of these, six are repre- 
sented by Rhmtic species, two of which are identical in Europe and in 
India : eight are represented in Jurassic beds, one being identical with a 
species from the Porkshire Oolite, and two have their nearest allies among 
living forms : while, of those which are related to species older than the 
Rhstic, two are represented in the Permian, and two only are repre- 
sented by allied species in the Trias. The flora of the Damudas is thus 
seen to be as heterogeneom in its character as that of the Rajmahala and, 
like that of the latter, would naturally be attributed to a Rhstic age, yet 
the two series are not merely separated by a break in the stratification, but 
the two f low are so contrasted in their characters that, whereas the 
Damuda flora is almost exclusively composed of ferns, that of the Raj- 
mahala is markedly the preponderance of cycads, and, of all the Rajma- 
ha1 species, three only are represented in the Damndaa and those by 
6 6  allied species." These beds have been classed by Dr. Feistmantel aa 
Triassic, and the probabilities in favonr of their being contemporaneous 
in the Tx-ias of Europe are about the same as those in favour of a Liassic 
age for the Rajmahals or a Rhmtic age for either of the two, but this 
is all that can safely be mid. 

Turning now to the Kach flora, which, whether we judge from the 
~ s o c b t e d  marine fauna or from the flora itself, is of Oolitic age, we 
find, out of a total of 27 (excluding Algm) species, 18 are represented by 
identical or allied species in Europe, four are identical with European 
Oolitic species, of which, however, one ranges down to the Rhstic, nine 
more forms are related to European Oolitic species, while four only are 
related to species older than the Oolite and in two cases a t  least the re- 
lationship is not very close ; we have here, then, a much closer relation 
with a definite European flora than is the w e  with the Damudrt and 
Rajmahal be&, and this, aa I shall presently shew, is of considerable im- 
portance in unravelling the history of the Gondwana age. 

In  Australia, there is a series of plant-bearing beds whose flora shews 
many affinities with that of the Indirtn Gondwanas, but which range over 
a more extensive period of time, and are marked, both a t  their upper and 
st their lower limits, by the association of the planta with marine fosmls.* 

Oonf. principally Rev. W. B. Clarke, Remarks on the EIedimentary forma- 
tions of New South Welea, 4th edition, and Dr. 0. Feintmantel in Pdcsoatogsaphicq 
l878 (Appendix). 



1884.1 Construction of a Chapter in the  ist tor^ of the Earth. 191 

At the b e  of the series, are beds whose marine fauna indicstes a 
Devonian age ; above these, come beds which contain a flora consisting 
principally of such genera as Lepidodendrpn, Rhaeopteris, and Calamitm, 
among which occurs a single species of Gloseopteris.* Above these, but 
still below beds in which a marine fauna of Carboniferous type is fonnd, 
there is a flora which, judged by European standards, is Nezozoic in 
facies. At the top of the Newcastle series, to which the beds just men- 
tioned belong, a more abundant flora is fonnd, which presents many re- 
lationships to that of our Indian Damndes : in both, Glossopteris is a do- 
minant type, both contain the Glossopteris browniana and two other 
species allied to Damuda forms : Sphiaopteris, which in the New- 
castle beds is represented by six species, is only represented in the 
Damndas by one (5.  polymorphu, Fstm.), which, however, is said to be 
more closely allied to the Australian 8. alata than to any Enropean 
form : the only species of Phyllothece is allied to the Damuda P. indica, 
and the common occurrence of Vertebraria in both is another link. That 
this relationship is not so close aa waa at  one time believed, I r d i l y  
sdmit, but nevertheless the relationship is real, and, though it m y  be 
presumptnons to express an opinion a t  variance with that of the 
talented palseontologist of the Geological Snrvey of India, I must my 
that to me the relationehip seem far closer than that which unites 
the Damudae to the Trim of Europe. 

Above the Newcastle beds, come the Hawskbnry beds, which have 
yielded but two species of ferns, one of which (Sphopteris alata, Bgt.), 
however, is allied to a Damnda species. Above the Hawksbnry, come 
the Wianamatte beds, which have yielded six species of plants, no 
lese than three of which are allied to Damuda forms. 

It is thns evidently impossible to correlate, on palseontologics1 
grounds alone, these beds directly with any of our Indian horizons, but, 
like the Indian Talchim, the fiwksbnry beds contain certain beds of fine 
clay through which boulders of all sizes are scattered promiscuously in 
a manner that am only be attributed to the agency of floating ice. In 
Victoria, there are beds which similarly indicate the existence of a severe 
climate at the time of their deposition, and these-the Bacchns Marsh beds 
-have yielded three species of Gangamopteris, of which one is identical 
with, and the other two are closely allied to, Talchir species. The Bacchm 
Marsh b& have not yielded a single species common to themselves and 
to the Hawksbnry beds, but this is of little importance, aa it is impossible 
to suppose that the entire flora of the Bacchns Marah period consisted 

There ia eome doubt attaahing to the oorrectneaa of thh statement. The 
ah~esopte+is was obtained from s different l o d t y  and possibly from s newer wries 
of be& than the others. 
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of three species of Gbngamopteris, or that of the Hawksbnry period to 
have been limited to two species of ferns. But, if not directly referable 
to the same epoch by their contained fossils, there can be no donbt that 
they are on the same horizon, for, in the uppermost beds of the Newcastle 
series, two species of Bangamopterie are found, one identical with, and the 
other allied to, species from the Bacchns Marsh sandstones of Victoria, 
while the beds above the Hawksbnry series in New South Wales can be 
correlated with those which overlie the Bacchus Marsh beds in Victoria 
by the occurrence of Pecopte7is australis, Mom. and Tmnqpte~ie daintreei, 
McCoy in both. The presence of beds indicating glacial action in 
both and the absence of similar beds in the associated strata further 
prove their absolute contemporaneity ; and by an extension of' the same 
reasoning we may assign the Talchirs of India to the same glacial epoch. 

The palmontological relations of the G-ondwanaa with the K w o  and 
Uitenhage series of South Africa are much simpler than with the Austra- 
lian formations. From the upper part of the Karoo beds, which nncon- 
formably overlie atrata containing an Upper Pabozoic fauna, a limited flora 
of but five species has been obtained. Of these five, one is Cflo8soyteris brow- 
niana, another, Dictyopteria ? simplex, Tate, is, according to Dr. Feist- 
mantel, allied to Gloseopterie damudiea, Fstm., and Rubiclgea nzackayi is, 
on the same authority, probably a Gangamopteri8; in addition to these, T a b  
gives a species of Phyllotheca, but the identification is doubted by Dr. 
Fektmante1.m Associated with these, there is an abundant and peculiar 
Reptilian fauna with Diymdon as a dominant type, a genus not known 
elsewhere, except from the Panchet subdivision of the Damuda in India. 
I n  the overlying Uitenhage series, there is a flora consisting of eleven 
determinable species ; of these one species of ferns is also found in the 
hjmahals, while two, and possibly three, species of ferns and one conifer 
ere closely allied to Rajmahal forms.+ These Uitenhage plants are 
associlated with beds containing an Oolitic marine fauna. The palsonto- 
logy of these beds sn5ciently indicates a parallelism with the Gond- 
wanas, and, in confirmation of this, we find, a t  the h e  of the Karoo 
series, an nndisputably glacial boulder bed,$ which we shall be justified 
in assigning to the same epoch ae those of the Talchirs in India and of 
the Hawksbury and Bacchus Marsh beds in Australia. 

Viewing these circnmetances, there can, I think, be no donbt that 
these boulder clays of Africa, India, and Australia represent one 
and the =me epoch in the hietory of the earth and are, ae strictly ae the 
word can be applied, of contemporaneous, if not absolutely coeval, origin. 

Q. J. a. S., XXIII, 140, Palmontographica, 1878, p. 114. 
t Q. J. G. S., XXIII, p. 140. 
f Q. J. G. s., XXVII, 58 and 635. 
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And further, sa in every w e  the palaeontologioal evidence indicates that 
these glacial beds are of late Palmzoic or early Secondary age, I think 
i t  is probable that, as has been suggested by Mr. H. F. Blanford, they 
are of the same age as the Permian boulder clays of Europe.* 

Having thus obtained a common era in the geological history of 
these three countries (India, Africa, and Australia), we are able to examine 
their history in an intelligent manner. The first thing noticeable is that, 
in Australia, at  a period corresponding fairly to the Devonian, both the 
fauna and the flora were, judged by Enropean standards, of a Palmozoic 
type. Later on, probably in Lower Carboniferous times, there appears, 
among species of Lepidodendron, Rhacopteris, and Cahmites, which, in 
Europe, are found in rocks of Carboniferous age, a single species of 
Gloeeopterb, the forerunner of a newer flora destined to supplant the 
older forms. In the Newcastle (Upper Carboniferous) beds, this flora has 
completely eusted the older forms, and, as I have already noticed, shews 
co~widerable relationship to that of the Damudas in India. Yet, if the 
Talchirs and the Bacchus Marsh beds are really of contemporaneous 
origin aa was first suggested by Dr. Feistmantel, and if the Bacchus 
Marsh and Hawskbnry be& are also contemporaneous (and the presence 
of traces of glacial action in all three is at least presumptive evidence 
in favonr of thia conclusion), the Damudae must be of very much later 
date than the Newcastle beds, and we have to explain why it is that 
the Newcrtstle flora left Australia when i t  did, and why it or its descen- 
danta lingered on in India, and, as I propose to shew, spread over what 
is now the Old World producing important modificatione in its flora. 

It is possible to suppose that the Newcastle flora required a warm 
-though from internal evidence one would rather look upon it as indi- 
cating a cool temperate--climate ; that, on the advent of more severe con- 
ditions, it migrated towards the Eqnator and remained there, not merely 
through a period of extreme severity, but through a further period, when 
the climate was cooler than it had been during the deposition of the 
Newcrtstle beds, and during which a flora more suited to the latitude 
flonrished in Australia. But there are so many objectione to this hypo- 
thesis that it can hardly be tenable, and, however wild my alternative 
hypothesis may be thought, I hope to prove that it is really the more 
probable of the two. 

In  the first place, we have to account for the prevalence of glacial 
conditions at  a low level in India even within the tropics. This was not 
paralleled during the h t  glacial period, for even the erratic8 of the 
Petwar are 10 degrees beyond the tropics and 2,000 feet above the level 

This correlation of the Indian, Africen, and Enropean boulder beds has hn 
raggested by Mr. H. F. Blanford, Q .  J. G. S., XXI, p. 619. 
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of the sea, while the Petwar waa certainly not less elevated during the 
glacial period than it is now. Further, the glacial deposits in India are 
far better developed, and, to judge from the descriptions, must be far 
thicker and represent a much longer period of time during which the 
climate was severe than those in Australia. Yet the glacial deposits of 
New South Wales are 10' further from the Eqnator than the Indian, so 
that, if we might shift the Equator some 10' further south between India 
and Australia, observed facts wonld be more in accordance with what 
one wonld expect than cak be the case if we 'am compelled to asenme 
the Equator fixed throughout all time. 

But, if we try to compare the facts observed in Australia and Africq 
we are landed in a still greater diEcnlty, for, lying as they do on about the 
same parallel of South Latitnde, the glacial beds are more strongly de- 
veloped in Africa even than in India ; and, as we can hardly suppose the 
greater severity of climate to be due to altitude, it must have been due to 
latitude, to obtain which we must suppose that that portion of the Earth's 
crnst which now forms South Africa then lay in a higher latitude than that 
which is now Australia ; in other words, the comparison of the Permian (?) 
glacial beds of Africa and Australia, as in the case of Australia and India, 
points to the conclusion, either that there has been a change in the position 
of the axis of revolution of the earth, or, what is more probable, that the 
crnst of the earth then occupied a position relative to the central nucleus 
different from that which it now does. An experiment with a globe will 
shew that the relations of India, Australia, and Africa indicated above, viz., 
that Central India was in a higher latitude than New South Wales and 
South Africa in a higher latitnde than either, are beat satisfied by taking 
the Equator between India and Australia, but nearer the latter than is now 
the case, and thence through a point lying between the Cape of Good Hope 
and the South Pole in not less than 70' of South Latitnde ; a disposition 
which would bring some point in Central Africa over one of the poles. 

Turning now from these physical and climatic arguments to tllose 
derivable from pabontology, I hope to shew that they lead to the same 
conclusions. 

I have already referred to the fact that the Damuda and Rrtjmahal 
floras of India shew rt5nities with those of almost every division of the 
Mezozoic era in Europe, and I wonld now draw attention to the fact that 
those species which are related to upper Secondary forms in Europe 
belong very largely to types which first appear in the Paleozoic beds 
of Austmlia. Foremost among these, of course, am Blossopteris, Phyllo- 
theca, and Vertebraria ; not known in Europe before Jnrassic times, these 
were certainly living in Australia a t  the commencement of the Carboni- 
ferous epoch. Pecopterie, Thiwfeldio, Gangamqterie, Nmggwathiqpsiu 
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likewise are found in the Newcastle series of New South Wales, but in 
Europe only in Secondary beds. Allowing that some of these genera 
u e  purely artificial, and that the species 'grouped under them may not 
really be allied in every cam, it is on the other hand probable that 
some forms placed under distinct genera should properly be united with 
some of those grouped under the genera above mentioned, and, rnakiu~ 
the most liberal deduction for the value or want of value of negative 
evidence, I think that there is still a very considerable weight of pn)- 
bability, on this count alone, in favour of a newer type of vegetation 
having originated in Australia in Palmzoic times and in the Permian 
period commenced to spread over the rest of the world. 

The explanation seems to be that, on the advent of the Glacial 
period, the flora, which had supplanted the older types in Australia, was 
driven towards the Equator. AH the cliniate ameliorated, i t  did not 
again retrertt towards Australia, either because its place was taken by 
newer species, or, more probably, because, owing to changes in the distri- 
bution of land and water, it could no longer do so, but to the north-or 
what for convenience we may provisionally call the north,--of the 
Equator it lived on in what is now India and, gradually spreading over 
the hemisphere, produced a profound modification in the pre-existing 
floras of what we now know se the Old World. 

The flora of the Wianamatta beds, aa I have explained, shews a 
certain relationship with that of the Damndas, but none with that of the 
Newcastle beds as far rts species go ; of the genera, however, three out of 
the six, or, if we include the Hawksbnry beds, four out of seven are also 
found in the Newcastle beds. The beds newer than the Wianamattaa 
have yielded a h r a  consisting of nine species belonging to eeven genera, 
of which, if we except the Phyllotheca australis, only one species is allied 
TO an Indian form, usi., Pewpterb awrtralis, Mom. allied to P. indica, 
Oldh. and Mom. from the Rajmahals. We have here a distinct decline in 
the closeness of relationship between the Indian and Austmlian flow, 
and, though, of conrse, this might be due to the imperfection of the 
record, the probabilities are against its being entirely due to that cause, 
and we may safely conclude that some barrier separated the two IUFW, 

by which the floras of India and Australia were kept apaxt and followed 
sttprate and consequently diverging lines of descent. 

Tnrning now for a while to Sonth Africa, I must commence by declar- 
inq it se my opinion that the relationships between the Indian and &can 
f l o w  of the periods I am discussing are with diilicnlty explicable, unless 
it is p t e d  thst there was in those days a continent, or a t  any rate a conti- 
nuous chain of islands, stretching from South Africa towards India. I 
ym aware that Mr. A. R. Wallace hae declared such to be nncalled for and 

26 
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impoeeible to grant,* and I a m  ready to admit that 6he facts of distri- 
bution of 6 1 s  as deteiled by him are conclusive against the poeeibi- 
lity of such a distribution of laaid and water, at any rate since the Miocene 
period. But there ie no reason to suppose that the present distribution of 
plants or animals can throw any light on the distribution of land and m t e r  
in late Palmwic and early Secondary times. On the other hand, in favour 
of the land connection, I claim, $~8ti!y, that the relationship between the 
fauna and flora of the Damudag on the one hand and the &roo beds on 
the other is far more real and close than the mere ' similarity of animal cmd 
vegetable productions ' to which Mr. Wallace seeme to have considered 
it to be confined ; secondly, that this relationship of the two floraa aon- 
tinned into the Uitenhage and Rajmahal series, which could hardly have 
been the owe had the two areas been aa seprated then as now ; and, 
thirdly, that the very peculiar relationships and ditFerenoes between the 
cretaceous faunas of Central and Southern India on the one hand and 
Arabia and South Africa on the other are such as imperatively to de- 
mand the existence of a continuous barrier of dry land stretching be- 
tween India and Africa. I t  is needless to exptiate further on this point, 
for, if such a barrier existed during the Crebceoua period, any argnment 
w i n a t  its possibility derived from the doctrine of the permanence of 
continents must fall to the ground, and there remains no wason why, if 
on independent grounds its existence is shewn to be probable, such a 
modification as I require may not have existed at the commencement of 
the Peeonday period. That, during the deposition of the Damudaa, there 
ww oontinuous land communication with South Africa I do not supp~m, 
for the very remrhble  reptilian fauna, which, like the mcsnt marsupial 
fauna of Australia, mimicked many of the higher mammah, pointo 
rather to some isolated continents1 ishnd which waa connected with 
India, as Australia now is wihh his, by a chain of lace islands separated 
by narrow straits, aoroes which the spores of ferns m d  the seeds of 
plants o d d  be wafted, but whioh were impaeeeble to terrestrial reptilea. 

But even a land connection of this sort wonld probably be i d e -  
qn& by itself to sccoant for the eloae relationship which the small freg- 
memf preserved to ns of the flora of the Uitenhsge period shews to fhst of 
the Rajmahals. For it is at least highly probable that the heat of tbe 
Equator wonld be as effectual a hrr ier  aa a broad sea, and, if the flow of 
Indb and Africa had pursued independent courses of development for a 
period edlicient for the dying out of every species and almoat e v q  
genus, and for a d u m p  in the h i e s  of the flora from one compoed 
m a y  of ferns to one eompoaed e n l y  of cycads, it is inamceivable thsf 
the floras of the Uitenhege and Ihjwhal series ehould exhibit the dom 

* Island Life, p. 398. 
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rsh&iond+~ they do. But this diflidty would not exist ooald we 
suppow that whet are now South Africa and India then lay on the same 
oide of the Equator ; and thw the pal~o&logy of these beds, aa well aa 
their petrology, pointm tow& the oonclueion that in early Geoondtlry 
times the m t  of the &h did not occupy the aame pomtion with respect 
to the axis of rotation aa it now does. 

That none of these argumentm sw ooncltuive by themselves I ad- 
mit ; I willingly admit that the flom preeerved to ne represent but a 
fiaafion of the species that lived when the beds tht  have yielded our 
foeeils werebeing deposited, but the probability ie vsstly n g & d  only 
thoee species which were related to each other in the two countries 
being preeerved, and we may, I think, Bsfely argue from the small ssmple 
p m e d  to the larger bulk which is lost. In  the same manner, I freely 
admit that the difFerencee in the severity of climate may have been due 
to other carnee beaides dithrence of letitude, but on the average a mlder 
alimate indicates a higher latitnde, and, when we find t h ~ t ,  from whatever 
pomt we approech this matter, we are led towards the same conclusion, 
i t  seeme to me that there in a very etrong presumption in fsvonr of ita 
truth. 

I fear this paper haa already extended to too great a length for 
me to examine the argnmente that have been put forward to prove that 
any change of latitnde ie physically impossible, but I cannot conclude 
without pointing out that what haa been proved is that no conceivable 
elevation or depression of the &h's surface could produe an appreoi- 
aMs alteration in the ade of rotetion of the. earth aa a whole. But, though 
the msthematical reaeoning on which this conclueion is bamd may be 
~maedmble, it haa no bearing on the qneetion of whethar changes of 
letitnde may not heve *en place in the pest, except on the m m p t i o n  
thet the earth is rigid throughout, and that the oraet  ha^ no power 04 
sliding over the hented if d i d  oore, an hypothesis which haa been ably 
combated by the Rev. 0. Fisher,* and which I hold to be inconeistent 
with the known facta of stratigraphid geology. While, if the views 
put f o r d  in thie paper are true,--and there seem to me a very throng 
presumption in their favour,-the crust of the earth must in Mezowic 
times have occupied a very different position with reference to the axis of 
rotation from that which it does et the present b y .  

Ba yet the only fact which haa in any material degree attracted the 
attention of English geologieta ia the prevalence during the past of mild 
olimates within what are now the Arctic regions; and hypotheses have been 
broaohed to m u n t  for this independent of en alteration of the poeition 

Phpioa of the Etdh'r Orart  p c u h  ; see putionlarly p. 184. 
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of the c m t  relative to the central core of the earth ; but the more com- 
pletely such an hypothesis may explain the absence of any trace of glacia- 
tion in the Palmozoic, Seconda*, or Tertiray rocks of the Arctic regions, 
to which Baron Nordenskjold h drawn our attention, the more irrecon- 
cileable is it with the repeated traces of glrtcial action that are met 
with almost within the tropics. Yet the latter as urgently requires 
explanation as the former, and I have put these suggestions forward not 
from any conviction of their intrinsic truth, but because I feel that the 
rigid bonds within which mathematicians have sought to confine PO- 

lo#ists mmt be largely and materially relaxed, because I feel that every 
aidition to the growing pressure against these bonds is of some-even if 
but small-importance, but chiefly became I trust that I may be instru- 
mental in drawing the attention of others with greater opportunities 
and greater abilities to the solution of this problem. 

P. S.-Just a week before thie paper mas read Mr. W. T. Blanford, 
addressing the geological section of the British Association a t  Montreal, 
devoted the greater part of his address to the consideration of 8 

nul~ject to which he has before now referred, more particularly in the 
Records of the Geological Survey of India, and on which I have cursorily 
touched in the introductory part of this paper ; I mean the uncertainty 
of palsaontological evidence in determining the exact correlation of 
widely separated beds. He also refers to a report on the Stormberg 
coal-fields by Mr. E. J. Dunne, which I have strangely overlooked : 
Mr. Dunne mentions the existence of three species of plants in the 
Stormberg beds identical with Australian species, an identification which, 
if correct, greatly diminishes, if it does not altogether annihilate, the 
value of my argument from the relationships between the African and 

, Indian early Secondrtry floraa, but this is of the less importance, as, owing 
to the known value or want of value of negative evidence in palmonto- 
logy, little value would in any case attach to an argument of this kind. 
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V.-A naa Spec& of Simulium from A8sam.-By DR. EDWARD BECBEB, 
V k .  Uommutricated a d  tralurbabd by the NATUU HISTORY 
SECRPTABY, 

[Beoeived Ootober 18th ;--Bead November Sth, 1884.1 

(With PI. XIV.) 
SIMULIUM INDICUM, nov. spec. 

9 .  U a p t  et t h o a  bmcnneo-nigra; t h o a  convezw, scutell~mm 
nigmm ; palpi 4-arthulati, fwci ; antennae 10-arthulatae, fuscae ; alae 
magnae, latae, nervi costales crt~swres q w m  reliqui ; pedes van'i : femora 
et tibiae in basi jlavae, in a@ fuscae, tarsi f w i ;  abdomen breve, seg- 
lnentum p ' m m  latissimum; hoc et trium sequentium pars ventral& 
jlavicalur, ccletera subfuaca. Lortgitudo 3 mm. 

Head free, stgnding pretty low; brown-black; forehead broad, 
alypens short, nearly vertical ; eyes kidney-shaped, with a moderate notch 
for the reception of the first antenna1 joint. Ocelli wanling. Antennse 
dark brown-black, -10-jointed ; the second joint distinctly constricted 
off from, and equal in length to, the first, and longer than the rest; 
the three succeeding joints broader than long, telescoped into one an- 
other ; the four next equally long and broad, each tapering to the apex, 
the last joint pointed at  the apex, somewhat longer than the preceding. 

Proboscis salient, dark; mouth-park &&ring in u t t e r s  of debil 
only from those of the typical form ; palpi dark, 4-jointed, the b l  joints 
lighter ; the first joint short, the palp-scale resembling it and thus a p p s  
rently representing a fifth joint, the second and the third joints almost 
of the same length, the fourth la  times as long aa the third, all the 
joints pretty equally broad and moderately bristly. 

Thorax brown-black, high-arched, without transverse suture, krgnm 
and scutellurn velvet-black, somewhat shining, sides of the thorax lighter, 
especially near the coxs of the first pair of legs. 

Wings* large and broad, the marginal vein thick, terminating before 
the apex of the wing, the anterior branch of the first longitudinal vein 

I n  order to faoilitate comparison with other deacriptione, the n s d  nomen- 
olatnre of the veina of the wings is retained in the following description. nocording 
to Adolfa theory, the veins should, in consideration of Bnmor's work on this subject, 
be named as follows :-the anterior branch of the Amt longitndinal vein =. the 
a d m y  vein (Hilfsader) ; tho principal branch of the firat longitudinsl vein = 
the firat longitudinal vein; the amall transverse vein = t h e  trunk of the third 
longitudinal vein ; the third and the fourth longitudinal veina = the third longitu- 
dinal vein; the succeedingfold- the fourth longitudinal vein; the fifth and th& 
&h longitndinal veins = the fifth longitudinal vein ; the fold = the anal vein (bmf. 
Branor, Denkachr. d.  Kais. Akad. d. Wisscn. Won, Math. Nat. C1. Bd. xliv, 1882, 
p. 90, and Wiener Ent. Zeitschr. ii, 1883, Hoft 2, p. 27). 

2 7 
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short, scarcely reaching the middle of the wing, the principal branch 
longer, running out near the third longitudinal vein ; the second long- 
fndiml vein wanting ; the third branching off from the first before the 
middle, running into the marginal vein far before the apex of the wing ; 
the three first veins thick and distinct ; the succeeding ones very weak ; 
the fonrth longitudinal vein forked a t  the so-called small transverse 
vein, the prongs of the fork hence much longer than the handle, the 
upper prong slightly bisinuous, the lower almost straight; the fifth 
vein straight, a little bent outwards ; the sixth strongly bisinuous ; the 
axillary vein not reaching the hinder margin, slightly sinuous ; between 
the fonrth and the fifth veins a stmight, very distinct fold; a similar 
though weaker fold behind the sixth vein. Halteres uncovered, dazzling 
white. 

Legs : coxm dark, trochanter long, yellowish ; femora and tibis 
throughout black-brown, metatarsus lighter a t  the base, a little shorter 
than the tibia ; all the tibim with spurs, metatarsus of the third pair of 
legs notched at  the apex (figs. 5, 6), those of the two first pairs tmn- 
a t e ,  spurred ; the fonrth tarsal joint expanded into a heart-shaped 
figure; the fifth longish clavate, with long divergent curved bristles, 
which in the first pair of legs are seated on the third tarsal jpint ; legs 
thickly covered with hairs, particularly on the tarsus, nngues small, 
pulvilli rudimentary. 

Abdomen short, of eight segments ; the first segment is the broadest 
and, like the sternal parts of the three succeeding segments, yellowish ; 
the genital parts a little projecting. 

The above-described species of Simulium is the first that has yet 
been made known from Asia, as only a few non-European forms have 
hitherto been described, whereas the number of European species is not 
inconsiderable. 

The larvse and the pup= (figs. 11, 12, 13) of the European species 
live in water ; the latter in conical (tiitenartigen) cocoons attached to 
stones, stalks of grsss, confervm, and the like. 

EXPLANATION OR PLATE XIV. 

Big. 1. Sirrmlium indicum, 9, x 8. Big. 2. Wing x 8. 3a. A leg of the first 
p& x 15. Fig. Sb.  Tarana of the same leg x 60. Big. 4a. A leg of the second pair x 
15. Fig. 4b. Tarsus of the same x 60. Fig. 6a. A leg of the third pair x 15. Fig. 6b. 
Tarsus of the eame x 60. Fig. 6. Head from in front x 80. Fig. 7. Antenna x 90. 
8. Mandible x 90. Fig. 9. Hypopharynx x 90. Big. 10. Maxilla and palp x 90. 
Fig. 11. Larva of Simulium &urn, Mg. x 6. Fig. 12. Pupa of Simulium sp. in 
ite conical ooooon. 
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V1.-Variations of Rainfall in  Northern Indio during t h  8umpot 
Period-By A. N. PEARSON, EsQ., Oflciating Meteorological Reporter 
for Western India. Cominunicated by the PRESIDENT. 

[Beoeived October 6th ;-Bead November 6th, 1884.1 

(With P1. XI.) 

Mr. S. A. Hill, in his paper on the "Variations of Rainfall in 
Northern India," published in the I~ulian Meteorological Memoirs, Vol. I, 
showed very clearly the opposition that exists between the variations of 
the winter and of the summer rainfall in Northern India during the 
sunspot period. For the purpose of bringing forward with greater 
cleaniess the main points of his investigation, he put the actual rain- 
fall totals-which, as they stood, showed considerable apparent irregn- 
larities-through a simple process of smoothing such as is frequently 
adopted in dealing with statistical tables ; and, by so doing, eliminated 
the apparent irregularities. But i t  appears to me that the nnsmoothed 
results present points of interest over and above those that are presented 
by the smodthed results ; that, in fact, the apparently irregular variations 
are regulated in a very definite manner. 

In the table here given, I reproduce the general meam of Mr. Hill's 
Tables I1 and IV, together with the smoothed results as he gave them 
in the text. 

Variations of t h  Rainfall for each Year of the Eleven Year Cycle 
in Percentages of the Local Means. 

Winter Rainfall. Summer Rainfall. 

Year of the 3 

9th + 18.3 + 10.2 + 8.1 - 21.0 - 10.0 - 11.0 
10th + 14.9 + 4.9 + 10.0 - 3.6 - 7.0 + 3-41 
11th - 286 - 14.9 - 13.7 + 0.2 - 0.6 + 0.8 
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The smoothed nnmbers of the above table are cnrved in the accom- 
panying diagram (Pl. XI) in thick continuous lines, under the names 
" Winter Rainfall, A" and " Summer Rainfall, B." The figures 80 p* 
dnced are identical with the curves given by Mr. Hill in his paper. The 
unsmoothed numbers of the above table are in the diagram superposed in 
dotted lines upon the smoothed cnrves. At the bottom of the diagram, 
T have reproduced the snnspot curve as given by Mr. Hill. 

On inspecting the smoothed rainfall curves, it will be seen that the 
winter and the snmmer curve both agree in showing a single oscillation 
during the eleven years of the snnspot period; but they differ in the 
character of that oscillation, for, while the winter rainfall is at  its maxi- 
mum during the year of snnspot minimum, the summer rainfall on the 
contrary is then at  a minimnm. This is the main fact pointed out in 
the paper above quoted. 

On inspecting the actual figures, however,-the nnsmoothed num- 
bers in the above table and the dotted curves A and B of the dk- 
gram-it will be seen that, besides this eleven yearly oscillation, both 
the winter and the snmmer rainfall show several variations of minor 
period such as one might naturally suppose to be accidental ; thus the 
winter rainfall shows three distinct maximn., one in the 2nd year of 
the snnspot cycle, one in the 7th year, and one in the 9th and loth, and 
shows marked minima in the Srd, 8th, and 11th years ; while the summer 
rainfall has maxima in the 2nd, Ibth, and 8th years and minima in the 3rd, 
7th, and 9th. 

It is to these minor period oecillatione that I wish in this short 
p p e r  to call attention. And, in order that they may present themselves 
in a more convenient form for study, I have separated them from the 
eleven yearly oscillation by the simple method of subtracting the t 

smoothed numbers id the above table from the unsmoothed. The 
differences are curved in the diagram under the mme '& Minor O s c i b  
t i o n ~  of A and B," the winter oscillations being given in dot-and-dash 
lines, and the snmmer in simple dotted lines. 

Confining attention to these I' minor oscillations " cnrves, it will be 
noticed that, in those yeare which a t  the foot of the diagram are marked 
+, and which are years of maximum annspot, the short period oscilla 
tions in the winter and the summer rainfall are of the same character, 
that ia to say, that when there is more winter rain there is more snmmer 
rain, and when there ia less of the one there is less of the other also. 
But it will be seen that, in those years which at  the foot of the diagram 
are marked - , and which are years of minimum sunspot, the short 
period oscillations in the winter rainfall are of opposite chamber to  those 
in the snmmer rsinfall, that when there is m v e  rain in the winter there 
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in less during the wmmer, and vice versa. Again, in those years which 
in the diagram are marked f , and which immediately precede the 
years of wnspot maximnm and minim&, the order above pointed out 
obtains only in a slight degree ; in other words, these are yeers of transi- 
tion. 

That these facta are pnrely the result of accident seems very nn- 
likely, for they are supported by three other series of concurrent facts ; 
which are aa follow :- 

1st. The plus years begin immediately after the sunspot maxima, and 
Bhe minw years begin immediately a t  the snnspot minimum. 

2nd. There are more tmnsition years dnring the slow descent of the 
snnspot curve than dnring ita rapid aacent. 

3rd. The oscillations of both the winter and the snmmer rainfall are 
of greater amplitude during the negative years than during the positive. 

With reference to the first of the above series of facts, it might be 
mppoaed that, as the minw years begin immediately at  the snnspot mini- 
mnm, so for perfect analogy the plus years should begin immediately a t  
the sunspot maximum. But this is by no means necessary, for the slight 
delay in the coming in of the positive years agrees very well with the 
slow descent of the snnspot curve aa oompared with ita rapid ascent. 

The main fact which I have pointed out in this paper,-namely, 
t h t  the smaller variations of the winter rainfall are the same in character 
ae thoee of the summer rainfall during years of maximum snnspot ; and 
opposite in character dnring years of minimum sunspot,-if it can 
be established aa a general rule, will be an important one ; for it will 
indicate that, whatever be the cause which produces the general opposi- 
tion in ehereoter between the eleven yearly variatiom of the winter and 
of the summer rainfah, that cawe operates chiefly dnring the years of 
minimum sunspot, and during three yearn of &um sunspot it operatea 
only in a very minor degree, and in two of those years (namely, the 1st 
and 2nd) it probably does not operate a t  all. By thus limiting the period 
dnring which the cause operates, a valuable point ia gained, and a clue to 
a knowledge of the a w e  possibly aEorded. 

It ia also interesting to notice that not only do the rules above in- 
dicated obtain qualitatively, but that there is also a near approach fo a 
quantitative relation between the short period oscillatiom of the eummer 
and the winter rainfall respectively. The nature of this relation in the 
yeera which I have denoted aa poeitive, namely, in the let, 2nd, and 3rd 
pars of the ennspot cycle, will be seen a t  once on inspecting the '' minor 
oecillations " curve of the diagram. It will be observed that the oecil- 
lation which tgkee place in the two curves dnring those t h  yeare ie 
not only the same in phese, but ie nearly the same in amplitude. The 
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fact can be expressed numerically by trtking the percentage rainfrtll rte 

given in the " Difference " columns of the above table ; when it will be 
seen that the winter rainfall of the 2nd year was 16.3 heavier than during . 
the 1st and 3rd years taken together; while the summer rainfall wss 
14.6 heavier. The numbers 16.3 and 14.6, which according to this me- 
thod are a measure of the excess of the winter and the snmmer rainfall 
respectively dnring the 2nd year, approach each other sufficiently to be 
noticeable. 

The nature of the quantitative relation dnring the negative yeam, 
namely, the 7th, 8th, and 9th, will be best seen by an examination of the 
actual rainfall of those years. This, obtained from Mr. Hill's Tables I (A 
and B) and I11 (A and B), is as follows :- 

Dealing only with the mean results, the variations in each year 
from the three years' average are in the w e  of the snmmer and the 
winter rainfalls respectively as follows :- 

7th year. 8th year. 9th year. 
Winter + 2.42 - 3.30 + 0.87 
Summer - 4 4 1  + 5.83 - 1-41 

Year of the 
Cycle. 

Now the point to be noticed is that 

Winter Rainfall. 

s .  1 Mean. 

Summer Rainfall. 

.ills. 1 i n  1 Mean. 

or very nearly so ; the winter figures to be in exact proportion should be 
2.53,3.34, and 0.81 ; but the approwh to exactness is sufficiently near 
to be striking, and to make one suspect that there has been something 
more than chance at  work in its production. If this proportion csn be 
established as a general rule, it will signify that, during the three yearn 

inchea. 

34.08 
44.32 
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at, and immediately wcceeding, the sunspot minimum, an excess of 1 inch 
in the winter lainfall is accompanied by a defect of about 1.74 inches in 
the summer rainfall, and a defect of 1 inchduring winter is accompanied 
by an excess of 1.74 inch during summer. 

It is not my intention, for the present at  least, to seek out the full 
meaning of these facts ; indeed, it is scarcely within my province to do 
so, as the investigation is already in more experienced hands than mine. 
But the facts forced themselves on my notice, and they seemed of 
snaicient importance to justify their publication. 

,- 

VI1.-Description of a naa Lepidopterous Insect belonging to thc Hefero- 
cerowr Qenuu Trabala.-By F .  MOORE, F. Z. S., A. L. S. Com- 
municated by the NATURAL HIBTOBY SECRETARY. 

( h i v e d  A n p t  26th ;-Bead December Srd, 1884.) 

TRABALA IBRORATA, n. sp. 

9 .  Upperside dark olivsceons ochreous-yellow, sparsely speckled 
with dark purple-brown scales, which are most numerously disposed 
on the exterior border, and sinuously across the inner disc of both 
wings and also subbaaally acrosa the forewing, as well as on the pos- 
terior border of the forewing. Both wings with a discal transverse 
zigzag series of large lilacine-grey spote, which are also thickly speckled 
with the dark brown scales; forewing also with the posterior border 
blotched with lilacine-gray, and with a prominent lilacine-gray spot, 
with dark brown speckled border, in the middle of the cell. Cilia en- 
tirely yellow. 

Underside slightly paler than the upperside; both wings with 
the discml zigzag spots aa above, the exterior borders less sparsely 
speckled with brown scales ; a slight brown-speckled sinuous discal band 
also on the hindwing; cell-spot indistinct. 

Body brighter yellow, and tuft lilacine-white. 
Expanse 3t  inches. 
W. Mergni. Collected by Dr. J. Anderson, F. R. S. 
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VII1.-Phyllothelys, a remarkable Qenucr of Mantodea from the Oriental 
Region.-By J. WOOD-&&ON, Deputy Supminten&nt, Indian Mu- 
seum, Calcutta. 

(With Plate XII.) 

Genus PHYLLOTHELYS, W.-M. 

P. A. 8. B. 1876, p. 176.-A. & M. N. H. 1876, 4th ner. vol. xviii, p. 607.-P. 1. 
800.1877, p. xviii. 

. 8 .  2.  Vertex directed f o ~ ~ a r d s  and slightly upwards, strongly , 

protuberant between the jnxtocular lobes ; the protuberance &at and 
triangular in front, behind convex and trefoil-shaped, being divided 
into three lobes, one large and median and two small, eqnal, and lateral ; 
the former produced a t  the apex into a long, narrow, and very gradnally 
hpering horn, which is expanded, together with the lobes themselves, 
in the middle line posteriorly and a t  the sides, into sharp foliaceons 
create, and which may be rudimentary in the male ; facial shield pen- 
tagonal, about es long as broad, marked with two blunt longitudinal 
ridges, and with its basal angle slightly projecting. Eyes oval, tolerably 
prominent, not narrowed aa in Phyllocrania. Pronotnm long and 

nearly five times as 10% a8 it8 parallel-sided anterior lobe, 
very gradually widening from its narrowest part just behind the 
dilatation, and equally gradually increasing in height, to its base, close 
to which i t  bears a prominent smooth tubercle, and where it is nearly as 
wide as a t  the distinct dilatation ; prosternum slightly and decreasingly 
roof-shaped from the insertion of the forelegs backwards. Anterior cox=, 
long and slender, when laid back not reaching to the base of protho- 
their apical lobes not divergent, but close together; tibise half the 
length of the femora, with only the b-15 or 6 of the spines of the outer 
edge curved towards the margin; femora with 3 spines on the outer 
edge and 4 on the dieo ; four posterior legs short ; femora with geni- 
ah spines and with foliaceons lobes on the lower crest; tibise with 
their apical half inflated latern-superiorly. Axillary and anal veim 
of tegmina running one immediately after the other into the internal 
nlnar vein, first nlnar vein branched ; ulnar vein of wings 2-branched. 
Abdomen depreased, widening more ( $ ) or leae ( C ) from base to end of 
5th somite, the remaining somites forming a triangular figure with more 
or leas eerrated aides; the dorsal arc of its 10th somite roof-&aped, 
broader than long, subthn-. 

This interesting and curious form may be provisionally placed be- 
tween the African genus Phyllocrania m d  the Orieutel aeuus Anacarcha. 







J. ELIOT <our An Soc. Bengal. 1BM. Vol. LIII, Pt. 11. Plate 111. 









J. PLIOT, Jour. An. 80c. Bengal, !EM. Vol. LIII, Pt. 11. Plate V: 





3 n ~  JULY 1883. 

I 





J. ZLIOT, Jour. As. Soc. Bengnl, 1884, Vol. LIII, Pt. 11. Plate VII. 





I 

A. N. PEAMON, lour. As. 8oc. Bengal, 16%. Vol. LIII, Pt. 11. Plate XI. 





I .  WOOD-MASON, J a m .  Asiat. Soc.Bengal,1884,Vol.LIlI,R.ll. PI. MI. 

l a x  2. 
- 

2; 

I L D  .tJ W-M.dd Hhntan b P a r k  &Coward 11th 

1-2.PlfiotheIy8 weatwoodi , d 9. 
3. Phylothebs paradaxurn, d nymph. 

rnn,T-r. 
lJ . r*~zeo 5v 

C- 





J. WOODMASON, Joum. Asiat. Soc.B.engal.1884,Vol.I;m,Pt .II . PI. XI11 

I 

I 

I - --3 
. . 4 *-, ; 
.. . .I j r ! '%. ,' 

'\ J' 
I . . , I  

'L, - , . 

* . \  

I: 

. , 

I I 
, . 

1 11, 1 

! . , 
t 

I 
- .- 

b 
7 ,  

, , -',' d' ,; ", 
, .  ,., +.-) ,; , , i , 1 9r 

I I 

, ;.-- -d :; 
, I' 1 

. . 
\ ', .: 

. :. , -- 
I. I I ,  .l,l . I  W M .I.; 'dl,..,mr. I $ .  - r  I,U< 

Genus  HESTIAS. 





E BE CHER . Joum. Asiat . Scc . Bengal ,1884. Vol . LIU .R.II. PI .XIV 
r 

-- 

I .  

i .?.  
! 

1 

y, 
6 x 30. 

l o x  90. 8x90. 9 x 9 0 .  

7 x 9 0 .  , ) ,I;; 

1 .'.-\i ' 
,3-?;; 
t', ,,,! 

I 

'\ . c / -  

' <  4 

1 /I 

12 x 6. 

.- 

I 'I' 1. 
1 x 8 .  

r 
I l l x  6. 

- 

2 x 8 .  I?. . F 

..1' .. 

3.b . 15 

i i 4axl .5 .  

t 

3b x 60. 5bx0O 
4b x 60 

- , , rnn,-. c. 
Aauor &I. Ent- Puw imp P h  h C o r m d  blh 

SlMULIUM INDICUM. 





1. PHTLLOTHELYS WEBTWOOBI, W.-M., PI. XII, Figs. 1-2. 
lac. wpm cit. 

8. P. Rich dark or light umber-brown of the wlour of bark and 
dead and rotten leaves. 

3.  Vertex greatly protuberant; the protuberance divided into 
three lobes, two small and hemispherical, lateral and bad,  and one large, 
the median lobe of the vertex, fiat, smooth, and triangular in front, but 
oonvex in every direction behind, and rounded at the apex, from which it 
euddenly gives off a long, slender, and very gradually tapering almost 
linear horn ; the protuberance is marked off in front from the rest of the 
head by a transverse groove which corresponds to aaz imaginary straight 
line drawn tangentially to the upper s& of the eyes, and the sides 
of its median lobe and of the horn into which this is prolonged are ex- 
panded into foliaceoua crests, which are turned up or rather back a t  
their outer edges and, being longitudinally wrinkled on their anterior 
surface, are hence sharply marked off from the perfectly smooth primitive 
horn ; this is raised, in the middle line of its poeterior face, into a thin, 
sharp, and prominent c m t ,  which is continued a short distance on to the 
protuberance itself, and, owing to the forward curvature of the horn, aa 
well as to its own decrease in height from the base upwards, hence has 
ita free edge distinctly arched. In  the male, the horn and its parts are 
reduced to a quite rudimentary condition and are folded up into a 
soft, flexible, and slightly asymmetrical conical process only about 
1 millim. in length. Facial shield pentagonal, fully as long as broad, 
with two distant and incomplete longitudinal ridges on ita disc and a 
blunt spiniform tubercle projecting from its h a 1  angle. Eyes rather 
prominent ; not nearly so narrow as in Phyllocrania. 

Prothorax greatly elongated and slender, devoid of all traces of 
foliaceous expansions ; prosternnm roof-shaped decressingly from Cl~e 
setting-on of the forelegs backwards and thickly speckled with darker ; 
pronotum narrowing behind the dilatation and then widening again, 
conwmitantly increasing in height, to the base, where i t  is as broad 
as at the dilatation, and where it bears in the middle line an elongate 
and slightly bilobed smooth tubercle; with its lateral margins finely 
denticulate and with a well-developed supracoxal dilatation ; ite anterior 
lobe purallel-sided, with a median d o m l  ridge lodged in a shallow 
depression ; its posterior lobe providod with a raised median longitudinal 
ridge decreasing from the base forwards and becoming stronger again 
a t  the dilatation, where, like the ridge on the anterior lobe with which 
it is in unbroken continuity, it ie lodged in a shallow depression. 

28 
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The forelege are long and slender. The coxm are triquetrone and 
when laid back do not reach to the base of the prothorax ; their inner 
faca is colonred red-violet snrmounted on the npper crest by yellowieh 
marked with 10-13 minute elongate black spots lying a t  the baaes of ae 
many minute black spinnles, between which are some very much more 
minute yellowish ones. The femora are very slightly sinuous above, but 
arched below ; their onter face beam one distinct oblique bar and a minute 
mottling of a darker shade of brown than the ground-colonr ; their inner 
face is black, with the apex, a complete traneveme bar nearer to the nngual 
groove than to the apex, and an oblong mark nearly midway between 
the nngual groove and the baae on the npper half, all yellow; tibim 
jet-black internally and below, armed on the inner edge with 1615 and 
on the onter edge with 16 teeth, the baaal five only of which are more 
recumbent than the rest and even they do not nearly touch the margin, 
or even one another; the intermediate and posterior lege are short; 
they are ridged ae in Phyllocrania; the posterior of their lower create 
bears a foliaceons lobe divided by an emargination into a very small 
proximal and a much larger distal portion with a rounded and nearly 
entire margin ; the tibim have no foliaceone crests, but, in lieu thereof, 
the proximal half swollen and thickened club-like laterodorsally, ae 
in one or both of the same paire of legs in the species of the tropical 
American genus Acanthp and its allies. 

Organs of flight extending very little beyond the extremity of the 
abdomen, colonred. Tegmina coriaceons, opaque umber-brown anteriorly, 
posteriorly membranous and hyaline covered irregularly with brown- 
smoky spots, which tend in places to coalesce so aa to form a coarse 
mottling ; anal gnsset reticulate, with the membranons meehes smoky 
and the net-work obsoletely lined with hyaline ; the stigma elongate, 
polished. Wings with the anterior margin semiopaqne umber-brown, 
the apex of the anterior area distinctly brown-spotted like the wrres- 
ponding part of the tegmina; all the rest of the organs brown smoky- 
quartz-colonred, gradually increasing in intensity from the bsee to the 
onter margin, and tolerably distinctly lined with hyaline on both sides 
of the tnrnsverse veinlets. 

Abdomen broad and depreeeed, gradually widening from its bage 
to the end of the 4th somite, whence it widens with greater rapidity to 
the end of the 5th, the posterior angles of which are produced outwards ; 
the rest of the abdomen forming a triangular mws the sidee of which 
are slightly jagged owing to the production of the poeterior anglee of the 
d o m l  arcs of the 6th and 7th somites ; the terminal doraal arc is crescent- 
shaped, longitudinally roof-shaped, and more than twice aa broad aa long. 
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The cerci are of the ordinary slender conical form and do not reaoh so 
far aa the end of the ovipositor. 

8 .  Smaller and slenderer with the cephalio horn and its crests, 
813 haa been already stated, reduced to a rudimentary condition and 
all folded or shrivelled up together so as to form a soft and flexible 
projection no more than about a millimetre in length. 

Organs of &ght almost wholly membranous and hyaline. Tegmins 
with the marginal field semiopaque brown resolved into spota at  the 
apex, with a few scattered groups of areolets in the discoidal area 
and the meshes of the anal gusset faintly smoky, and with some dark 
brown linear dashes on the longitudinal veins. Wings with their 
anterior mrtrgin pale brown spotted a t  the apex, the rest of these organs 
being very faintly iridescent-smoky, with obsolete double hyaline edginge 
to the transverse violets, from the h e  nearly to the outer margin, 
along which the smokiness and the longitudinal veins are alike darker, 
especially in the anterior area. 

In the Tenasserim specimen of this sex the cephalic protubenrnce 
ie more broadly rounded a t  the top and less produced, and the horn 
is more rndimentary ( ? in consequence of the specimen being a dried 
one), but there is no other apparent ditFerence between it and the spirit- 
specimen from Assam described above, except perhaps in the tint 
(exaggerated in fig. 1) of the wings, which i~ slightly deeper in the 
latter. 

Total length, Q 51, 8 40; height of head, from free margin of 
labrum to apex of horn, 9 14, 8 45,  breadth of head between the eyes, 
? 45 ,  8 3.75, length of horn, from a stmight line drawn tangentially 
to the upper surface of the eyes, P 10, 8 1.5 ; length of antennrs, 9 
22, 8 22; length of pronotnm, 9 22, 8 145, of its anterior lobe, Y 5, 
8 3.3, of its posterior lobe, 9 17, 8 11'2, breadth of pronotnm at supra 
coxal dilatation, 9 3.5, 6. 2.75 ; length of fore-wxa ? 13, 8 9, femnr, 
9 145, 8 10, tibia, 9 8, 8 5.5, intermediate femnr, 9 5.5, 8 45,  tibia, 
9 5, 8 4, posterior femnr 9 7.5, 8 6, tibia 9 7, 8 5.5 ; length of teg- 
mina 9 27, d 27, breadth across middle P 6.5, d 6 millims. 

HAB.-2 P and 1 3 nymph, Sibahgar, h m  (8. E. Peal), 1 8, 
Bum, Bhutan (Dr. Lewis Cameron), and 1 8 Moolai, Upper Tenwerim 
(Moti Rum) in Indian Musenm, Calcutta. A fine female is preserved 
in the Britieh (Natural Hietory) Museum, South Kengsington, London. 

2. PWLLOTHELY~ PABADOXUY, n. sp., P1. XII, Fig. 3. 

d' nymph. Nearly allied to the preceding, which it closely resem- 
bles in the relative proportions of ita pa* and in eve ry detail of wlour 
and ornamentation, but from the same sex of which it differs in the 
possession of a fully developed cephalic horn and from the opposite sex 
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in the form of this horn, which is slenderer, much mow thinly folicc 
ceom, and jagged, instead of entire, on the edges, so ae to m m b l e  a 
very narrow pinnately-cleft leaf; the mid and lateral ribs of whioh are 
represented by the thick and hence opaque axes of the horn and ite 
lateral processes. The fore tibim have 16 teeth on the outer edge and 
14 on the inner. 

The only measurements of this immature insect that can mefully 
be given are :-length of pronoturn 11, of fore femur 7, height of head, 
from free edge of labrum to top of horn, 7 millime. 

HAB. Burmsh. 
This interesting animal was presented to me many yeam ago by my 

friend Mr. W i l l b  Theobald of the Geological Survey of India. 

EXPLANATION OF PLATB XII. 

Fig. 1. Phyllothelys wsstwoodi, W.-M., 8 ,  with w i n o  extended, net. size 8 

1 a. the head, viewed from in front, x 2 ; 1 b. the left fore-leg, from the inside, 
x 2. 

Fig. 2. Phyllothelys wsstwoodi, 9 ,  with win@ extended, mt. size; 2 a. the 
head, from behind, x 2 ; 2 b. the same, from in front, x 2 ; 2 c. the end of the 
abdomen, from above, x 2 ; 2 d. the posterior leg of right side, from in front, x 2. 

Fig. 8. Phyllothelyo p a d o e m ,  n. ep., 8 nymph, the head, from in front, 
x 8. 

Unless where expressly stated to be descriptions, the notes attached 
to each species are merely intended as aids to identification; and the 
meesnremente of specimens not in the Indian Museum have been con- 
verted into millimetres from the measnremente of the several anthore.' 

HOMOPTERA. 

Family CICADIDE, Westwood, Introd. Mod. C h s .  Ins. ii, 420 (1840). 

Btridulantia, StAl, Hem. Afrio. iv, p. 1 (1866). 

Ocelli three, placed on the disc of the vertex. Pronoturn and 
mesonotnm very large. Anterior coxm prismatic, oblong, inserted in the 
anterior angles of the prostethium : intermediate and posterior coxm 
briefly subconical, somewhat contiguous, remote from the sides of the 
body. Anterior femora incraasated, very often apinose, tibim smooth. 
Tarsi 2-3 jointed. Abdomen in the males with an organ of sound on 
eaoh side a t  the base. 
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Gtenue POLYNEUU, Westwood. 

Weatwood, Am. Ent. i, p. 92 (1842): Am. et Serv., Hiet. Nat. H6m. p. 480 
(1843) : 861, Hem Afrio. iv, p. 3 (1866). 

Polyrewa ducalin, Westwood, A x .  Ent. i, p. 92, t. 24, f. 2 (1842) ; Jardine, 
Nat. Lib. t. 18, f. 1 (1893) ; Am. et Serv., Hist. Xat. Ins. H8m. p. 460 (1843) ; 
Walker, List. Hom. B. M., i, p. 2 (1850). 

Easily recognised by its rich golden brown colonr and the  apical 
half of the tegmina being finely reticulated with hexagonal cells. Body 

long 35 ; exp. teg. 102 millims. 
Reported from Assam, Sikkim, N e p a .  The Indian Musenm pos- 

sesses specimens from Sikkim and  Assam. 

Hem. Afrio, iv, p. 2, (1866) ; Berl. Ent. Zeitachr. p. 168 (1866). 

Allied to Tettigades, Am. et Serv. Thorax angulated on each side, 
anterior femora not spinose, metastemum elevated, the elevated part 
snlcate, produced a n d  subsinmto-truncated in front. 

Tettigonia a&ie, Fabr., Syst. Rhyn. p. 37 (1803). 
Cicada a$&, Germar in Thon'a h h i v .  Ent. ii, feso. 2, p. 1, 6, (1830) ; in 

Silbermann'a Rev. Ent. ii, p. 79 (1834) ; Walker, Lkt Hom. B. M. i, p. 3 (1850). 
Paecilqpsaltria a&&, Stil, Hem. Fabric. ii, p. 4 (1869). 

Body long 23 ; exp. teg. 77 millims. 
Reported from India, b u t  no specimens appear in the British Mu- 

seum list, and  it would be well again fo identify the locality of the sps  
cimen noted in Mus. Lnnd. 

Amyot et Serville, Hist. Nat. Ina. Hbm. p. 485 (1843) : Stil, Hem. Afrio. iv, p. 2 
(1866) : Butler, Cist. Ent. i, p. 184 (1874). 

(4.) SpeciB.9 with y$120w o r  tawny 2oiqr.  

3. PLATYPLEURA PEIALBNOIDES. 

Platypleula phalmdee, Walker, List Horn. B. M. i, p. 4 (1850) : Butler, Cist. 
Ent. p. 185 (1874). 

Platypltnwa intewuz, Walker, 1. o. iv, p. 1119 (1862), which ditiers in having 
the anal angle only (inatead of the whole flsp) of the wings b h k .  

Platyplewra congsem, 861, MS., is also possibly only a variety of thia epeciea. 

Reported fmm Bengel, h m ,  Silhat, N. India. A somewhat oom- 
mon species in Sikkim. The  Indian Museum poeeesees epecimene from 

Sibs@, Sikkim, and Dajiling. 
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An examination of some fifty males shows some variations in indi- 
viduals, even amongst those collected in the same locality. In  the hys- 
line apical portion of the tegmina, the brown band is sometimes connec- 
ted with the marginal row of spots, sometimes with the brown band 
t ~ ~ r o s s  the middle part of the tegmina, and sometimes with neither. The 
hyaline spots in the radial and 3-44 nlnar areas vary much in size, and 
the metathoracic markings vary in size and distinctness. The venation, 
too, is not altogether uniform, and the colonr of the thorax varies from 
green to brown. 

9 .  Body sordidly lnteom above and below. Face moderately con- 
vex, transversely sulcated, with a longitudinal groove, lnteous, vertex 
and pronotum furrowed, luteom. The mesonotal marks are represented 
by two almost obsolete short black lines on fore border and two faint 
black dots on hinder border. Abdomen black above, firet three segments 
marginally lnteoua-pubescent ; below, central portion tawny, thickly 
pubescent. Opercnle small, somewhat rounded, wide apart. Legs con- 
colorons with body: posterior t i b h  spinose, tami and claws piceons. 
Tegmina, -kings as in 8 ,  but b w l  half suffused with deep fnlvoas. 
Wings as in 8 ,  but apiml third alone brown, limbus hyaline, flaps 
fnlvom. Length body, 22f ; exp. tegm. 75 ; of one tegmen 34 ; breadth 
of pronotnm 1 3  millims. 

HAB. Gikkim, one specimen only in the Indian Museum. 

41, PLATYPLEURA A88AMENBI8, n. 8p. 

Sordid green, face very slightly convex, transversely sulcated, with 
a longitudinal groove : a fascia extending from eye to eye through the 
base of the antennse, black. Rostrum extends to third abdominal seg- 
ment, tip piceons. Markings above as in P. phaloemide8, Walker. Ab- 
domen piceons, each abdominal segment with a slight marginal fnlvons 
pubescence. Opercnla very emall, wide apart piceons in the p ; close 
together, piceous and margined with slight tawny in the 8.  Bseal 
half of tegmina, brown, with irregnler pale markings : a hyaline spot in 
the third quarter of the d i a l  area, a pale spot at  the base of the radial 
area and the 4-4 nlnar areas. Apical half of the tegmina pale hyaline ; 
a, brown patch extending through the apical anastomoses of the 1-3 
nlnar areas : an inner apiml row of six brown spots, first two and last 
broadest, first two confluent, middle aagittate, last confluent with the dot 
on the limbns: a p i d  veina ending in six small oblong brown spots, 
beyond which in the limbus axe six minute dots. Wings marked as in 
p. pha&mo&e with which it is closely allied, but the body is much lese 
rob&, and smaller ; and there is a difference in the markings and colour 
of the tegmina. Length body, 23) ; exp. tegm., 69 ; of single tegmen, 
30 ; breadth of the pronotnm 12, millims. 
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8 is slightly smaller, tegmen, 27 millime. 
HAB. Sibs@ and Niga Hilh : 8 and Y in 1ndia.n Museum. 

5. PLATYPLEUBA NICOBABICA, n. Sp. 

Light o c h e o n a ,  shining. Face moderetely convex, transversely 
snlcated, with a median longitudinal groove, an interrupted his, ex- 
tending from eye to eye, and a patch on each side of the baae of the 
rostrum and along the first joint thereof, black. The rostrum extends 
well beyond the posterior corn, tip black. Eyes dull oaetaneous, pilose 
behind. Vertex deeply grooved, the hollows, a small triangular patch 
below the ocelli, a narrow fascia from eye to eye through the ocelli, 
and a narrow short longitudinal line between the ocelli end eyes, black. 
Pronotnm furrowed, with a single, longitudinal, m m w ,  short, black line 
in the middle of the anterior margin, lateral processes subtrianplar and 
their external margins brown. The mesonotnm with two triangular 
black spote, their bases resting on the anterior margin, and on each side 
a large distinct V- shaped mark, slightly interrupted on the inner side, and 
two small round spote near the posterior margin. Segments of abdomen 
black, margined with yellow, above and below, slightly pubescent. Lege 
ochraceons, extremities of tibim and claws brown-black, posterior tibim 
spinose. Opercula ochraceone, small, rounded, contiguous, having a black 
patch near the base of posterior coxm. Tegmins, basal half tawny with 
irregular brown marking8 in the radial and 1 4  nlnar areas and one in 
the costal membrane. The upper third of the third ulnar area end the 
apical areas hyaline, with an almost obsolete series of minute dots at  the 
end of each vein : wings ochraceons, apical third brown, with veins och- 
raceone, a, d i s d  streak to anal angle and two lines confluent a t  the inner 
angle, brown. Length body, 24 : exp. tegmina, 75i of single tegmen 33 : 
breadth of the pronotnm, 1 4  millims. 

HAB. Nicobar Ialrrnds : in Indian Mllsenm. 

Platypleura qhitua, Walker, List. Horn. B. M. i, p. 13 (ISM)): Butler, Ckt. 
Ent. p. 188 (1874). 

Tegmina whitish, brownish-tawny towards the baw and having else- 
where some irregular pale-brown marks which here and there include 
white spots. Body long 18 ; exp. teg. 43 millimn. 

Reported from N. Bengal, N. India. 

Platypletua ccelebs, StAl, Trane. Ent. 600. 3rd Ser. i, p. 678 (1863): Butler, . .  
Ckt. Ent. p. 188 (1874). . . . .. . . . .. '. . ..-. .. ..I . . 
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Allied to Pceciloprraltria capitata, Olivier, (Eno. MQth. v, p. '754) 
in regard to aim, b d n c s s  of apical limbus, tegmina and wings. Body 
long 23: exp. teg. 68 millims. %ported from N. India. 

Platgpkwa Mlllamana, Dietant, Trans. Ent. 800. p. 174 (1878). 

This specitw was described from a specimen proonred from the An- 
daman islands. Body long 22 : exp. teg. 841 millims. 

9. PLATYPLEUU ROEPSTORFFII, XI. 8p. 
8 . 9 .  Brownish tawny. Face gamboge colonr, moderately convex, 

transversely sulcsted, with a brown longitudinal groove. Rostrum ex- 
tending almost to the posterior margin of the first abdominal segment, t ip 
brown.Lege brown above, tawny below ; tibim setose, posterior pair spinose. 
Eyes bright caataneous, moderately prominent, pilose behind. Second 
joint of antennm pale tawny. A faacia from eye to eye, through the 
h e  of the antennm and from, and another through the ocelli, bhok. 
Pronotum grooved, with an obtuse-angled black mark on middle of pow 
terior border; lateral processes subtriangnlar, anterior margin slightly 
brown. Mesonotnm with two obconical spots extending backwards from 
anterior border and having between them a variable sagittate mark, two 
dots wide apart, near posterior border, and IL very obscure mark situate 
on the outer side of each of the obconical spots, black. Abdominal 
sntnres black, margined, with luteous, pubescent ; anal segment below, 
lnteons. Opercula very small, snbelliptical, wide apart in the 8 ; conti- 
guous, semi-rounded, in the 9. Tegmina brown, opaque : brtsal third 
tinged with tawny, very apparent when stretched out ; two spots in the 
r a h l  area (the basal extending into the costal membrane) and one in the 
fourth nlnar area, black. A patch in the middle of the first nlnar area, 
extending into the third, and one near the base of the third nlnar area, 
extending into the fourth, pale brown. Apical area pale brown ; veins 
adorned with oval marks, brown, wibh a centre of pale brown. External 
margin with a row of six subquadrangular brown spots, divided by oval 
pale brown spots. Wings fnlvons tawny, disc and a band along the fore 
and external borders brown. Length of body, 24i; exp. tegm. 764; 
of one tegmcn, 34 ; breadth of pronotnm, 12 millims. 

Closely allied fo P. anciamanu, Distant. 

HAB. Andaman Islands. Several specimens are in the Indian Mn- 
seum. 

(b . )  With black and white wings. 
10. PLATYPLEURA BASIALBA. 

O~yplslit-a basialba, Walkor, List Horn. B. M.  i, p. 26, (1850). 
Plutypleura basialba, Bntlor. Cist. Ent. i, p. 191 (1874). 

Bd3: !oig 19, orp. tog. 61 millims. Reportod from N. I3ougal. 
. . 
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Cicada nobilis, hrmar in Thon's Amhi; ii, feeo. 2, p. 9 (1830) ; in Silber- 
mann's Rev. Ent. ii, pt. 2, p. 82, (18%). 

Cicada hemiptera, GuBrin, Voyage Belanger Ind. Oriont. p. 600 (1834). 
Platyplcwa semilucidu, Walker, List Horn. B. M. i. p. 20 (1850). 
Platypleura nobilis, Butler, Cist. Ent. i, p. 191 (1874) ; Distant, J. A. 8. B. xlviii, 

(2), p. 38 (1879). 

%ported from Java, Singapore, and Tenasscrim : there is n, specimen 
in the Indian Museum from Temsserim. As this is a typical species of 
the smaller members of this genus, I re-describe it, the original de- 
scription being practically unobtainable. 

Tawny. Face tawny, moderately convex, transversely sulcated with 
the furrows brown and a longitudinal groove broadly black. Rostrum 
extending to the fourth abdominal segment, tip piceons. Eyes dull 
castaneous, with a narrow black fascia, extending from anterior mrg iu  
around the base of the antennse. Vertex with a bright tawny fascia on 
anterior margin and two minute obconical black marks, extending from 
posterior m r g i n  on each side of the ocelli, obsolete in some. Prono- 
tum tawny, furrowed, furrows black'; a line from the middle of the 
anterior border to the posterior border, black and quadrangnlarly expanded 
on the disc. Mesonotum fulvons brown, with two moderate obconical 
black spots, extending backward from the fore border, midway between 
which there is a discal line connected with a fascia on the hinder border 
also black. On the outer side of both the moderate obconical spots is 
a large obconical patch, black, and extending from the fore border almost 
to the hind border. The metanotum is bright tawny. The abdominal 
sutures are black, edged with fulvons, slightly pubescent. Below, the 
fnlvous margins of the abdominal segments alone appear. Opercula 
tawny, brown i t  the base, rounded, small, wide apart. Legs tawny, 
anterior and middle femora spotted brown, posterior tibie spinose. Teg- 
mina, basal third tawny, with some irregular lighter markings : a hyaline 
spot, at the apex of the lnclial area, just above a dark brown spot which 
extenda into the costal membrane: a black spot in the ulnar space. 
Apical two-tliirds of tegmina hyaline, with three minute brown spots 
on the apical anastomoses of the first and second ulnar areas, also a very 
minute brown spot on each side of the middle of the vein separating the 
second from the third apical area and the third from the fourth ; six 
minuto brown spots dn the limbne. Basal two-thirds of the wings brown, 
with a discal streak extending to the anal angle, tawny ; apical third, 
hyaline ; &pa tawny with a brown line on the suture. Length body 16 ; 
exp. teg. 46 ; length of one tegmen 24 ; breadth of pronotuin 8 millims. 

29 
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Variety, a.-M.a.rkings on face and pronotnm more distinctly black. 
The markings on the b a d  third of the tegrnina are more distinctly pale 
forming a band of five spots e&nding from the costal membrane through 
the d n a r  areas. The brown spots in the hyaline apical portion broader, 
the internal apical row produced through the apical areas and the ex- 
ternal apical row of dots duplicated. The tawny discal streak of the 
wings wanting, flaps grey hyaline. From Munipur, in Indian Museum. 
A.llied to Platypleura ineignis, Distant. 

Plcrtypleura insignis, Distant, J. A. 8. B. xlviii (2), p. 89, t. 2, f., 2 (1879). 

Allied to the preceding, but tegrnina and wings very distinct, the 
opaque portion being much less than in that species. Body long 15 ; 
esp. teg. 45 millims. Iteported from Tenasserim and Hindustan : a 
specimen from the former locality is in the Indian Masenm. 

(c.) With black, white, and red wings. 

13. PLATYPLEW~ OCTOOUTTATA. 

Tettigonia odoguttata, Fabricinn, Ent. Syet. Elnppl. p. 615 (1798) ; Syet. Ehyng. 
p. 39 (1803) ; Ooquebert, Ill. Ine. i, p. 84, t. 9, f., 1 (1790). 

Oqpleura sanguiflzla, Walker, List Horn. B. M. i., p. 211 (1850) ; Im. Sannd. 
Horn. p. 2 (1858). 

Puxilqpealtria odoguttata, Stbl, Berl. Ent. Zeitsohr. x, p. 168 (1866) (re-deeoribed). 
PlatypZeura octoguttata, Bntler, Ciat. Ent. i, p. 192 (1874). 

Body long 27 : exp. teg. 80 millime. Reported from the Panjab, N. 
India, N. Bengal, S. India. The Indian Museum possesses specimens 
from Bengal, Ckcutta, and Sambhalpnr in the cent& ~ r o v i n c i .  

Oaypbmva m h f a ,  Walker, Lkt. Horn. B. M. i, p. 25 (1850). 
Pcecilqpsaltria capitata, Stbl, Berl. Ent. Zeitschr. I, p. 169 (1866), who joine 

togother ' mbmfa' and ' capitata' Olivier (Eno. MBth. v, p. 754, t. 112, f. lo), the 
former nn Indian and the latter a Ceylon speciee. They have been separated again 
by Butler (Ciet. Ent. i, p. 192) and should remain separate. 

Platypbwa submfa, Bntler, Ciat. Ent. i, p. 192 (1874). 

Body long 27: exp. tag. 75 millims. Reported from Coromandel 
and India. 

(d . )  With black, white, and brown wings. 

Oerpletua bufo, Walker, Liat Eorn. B. M. i. p. 27 (1850). 
Platypleura bufo, Butler, Ciet. Ent. i, p. 195 (1874). 

Body long 25 : exp. teg. 81 millims. Reported from India. 
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Platypleura c m k ,  Walker, List Hom. B. M. i, p. 16 (1860) 9 Butler, Gist. 
Ent. i, p. 198 (1874). 

Platyplewa s t r a h a ,  Walker, 1. o. p. 17, 8 .  

Body long 17 : exp. teg. 50 millims. Reported from N. Bengal. 

Genus TACUA, Amyot & S e d e .  

Am. & Sem., Hid. Net. Inn. HBm., p. 461 (184S): St81, Hem. Afrio. iv, p. 8. 

(1W). 

17. TACUA BPECIOBA. 

Tettigonia q~~c iosa ,  Illiger in Wied. '2001. dmh. ii, 146, t. !d ; Fabrioine, Syet. 
Rhyn. p. 33 (1803). 

Cicada indiua, Donovan, Ins. Ind. Hem., t. 2, f. 3, (1800). 
Oiccrda speciosa, Blanohard, Hiat. Nat. Ins. iii, 165 ; Him. t. 9 (1840-41). 
Tacw spsciosa, Am. et  Serv., Hist. Nat. Inn. Him. p. 482 (1843) ; Walker, Lint. 

Horn. B. M. i, p. 48 (1860). J. A. 9. Zool. i. p. 141 (1867). 

Body long 55 millims. Reported from Jam, Bengal (Donovan). 

Genus TOBENA, Amyot & Serville. 

Am. & Hem., Hid. Net. Inn. H8m. p. 462 (1848): St81, Hem. Afrio. iv. p. 8. 
(1866). 

18. TOSENA MELANOPTERA. 

To- mslanoptera, White, A. & M. N. H. xvii, p. 331 (1846) ; Walker, List Hom. 
B. M. i, p. 48 (1860). 

Body long 60 : exp. teg. 142 millims. Reported from Silhat, N. India. 
The Indian Mnsenm possesses specimens from Sibesgar and Sikkim. . 

19. TOSENA MEABEBIANA. 

Cicada mearemanu, Woetwood, dm. Ent. i, p. 98, t. 25, f. I (1842). 
Toaena mearerianu, Am. & Serv., Hiet. Nat. Ins. H8m. p. 489 (1843) ; Walker, 

Lint Horn. B. M. i, p. 48 (1850). 

Body long 4 : exp. teg. 130 millims. Reporfed from N. Indie. The 
Indian Mnsenm possessee specimens from Sikkim. 

20. TOSENA ALBATA. 

To- albata, Dintant, Tnme. Ent. 800. Loud. 1878, p. 175. 

Body long 59 : exp. tog. 132 millims. Reported from N. India. 

21. TOBENA SPLENDIDA. 

Tosenu eplendida, Distant, Ent. Month. Mag. xv, p. 76 (1878). 

8 .  Body long 47 : exp. teg. 124 millims. 0 .  Body long 49 ; exp. teg. 
1.27. Reported from h m ,  N@ Hills, Kheeiya Hills. The Inditln 
Mneenm posseaae~ 8 and 9 from the Leshai country. 
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Genus HUECHYS, Amyot & Serville. 

Am. & Serv., Hiat. Nat. Ins. Hdm. p. 484 (1843) : StH1, Hem. Afrio, iv, p. 4 (1866). 

22. HUECHYS PHILEYATA. 

Tettigonia philcentata, Fabricins, Syst. Rhyn. p. 42 (1803) ; Stoll, Cig. p. 53, 
t. 13, f. 62 (1788). 

Cicada p h i l m t a ,  Germar in Thon's Archiv. ii, feao. 2, p. 26 (1830) ; in Silbcr- 
mann's Eav. Ent. ii, p. 75, n. 52 (1834) ; Bnrmeister, Handb. Ent. ii, (i) p. 180 (1835). 

Cicada s~tgwinsa, Gdrin,  Voyage La Favorite, v, p. 155 (1839) ; Mag. Zool. 
p. 75 (1839). 

Huechys philmnatu, Am. & Sew., Hist. Nat. Ins. Him. p. 465 (1843) ; Walker, 
List Hom. B. M. i. p. 251 (1850). 

Gn6rin (1. c.) unites this species with the following and keeps 
.IT. sanguinolenta, Fabr., which he had not seen, distinct, but he is not 
followed in this arrangement by later writers. 

Body above blackwith the frons, two quadrate patches on mesothomx, 
and abdomen sangnineow: tegrnina brown, wings cindery-grey and 
subhyaline. Body long 22 millims. 

Reported from Philippino Islands, N. Bongal, and Silhat. Tho 
Indian Mweum possesses specimens from the N i p  Hills, N. India, aud 
Tenasserim. 

Cicada sanguinea, De Gier, Ins. iii, 221, t. 33, f. 17 (1773) ; Gmrlin Ed. Syst. 
Nat. i, 3, 2098 (1782) ; Westwood in Donovan's Ins. China, t. 10, f. 1 (1842). 

Tettigonia sa7iguinolenta, Fabrioins, Syst. Ent. p. 681 (1775) ; Spec. Ins, ii, p. 
321 (1781) ; Mant. Ins. ii, p. 267 (1787) ; Ent. Syst. iv, p. 25 (1704) ; Syst. Rhyn. 
p. 42 (1803). 

Cicada sanguiwolenta, Olivier, Enc. M6th. v, p. 756 (1790) ; Germar in Thon's 
Archiv, ii, faso. 2, p. 3 (1830), in Silbcrmnnn's Rev. Ent. ii, p. 75 (1834) ; Elanchard, 
Hist. Nut. Ins. iii, p. 165 (1840-41) ; Gnc'rin, Voyago La Favorite, v, p, 155, t. 45, f. 1 
(1839) ; Mag. 2001. p. 76, t. 237, f. 1 (1839). 

Iluechys nanguilcea, Am. & Scrv., Hiat. Nat. Ins. Him. p. 465 (1843) ; Walker, 
List Horn. B. M. i, p. 251 (1850) ; J. L. 8. Zool. i, p. 84 (1850) ; ibid., a, p. 95 
(1867) : Distant, J. A. 8. B. xlviii, (2) p. 38 (1879). 

Une'rin separates ' sang?~ii~olenta, Fnbricius ' and nnites ' philczmala ' wit11 
' sangiiinea'. H.  incarnata, Germar, Silb. Rev. Ent. ii, p. 75, (1834), and Brull6 
Hist. Nat. Ins. HQm. ii, t. 3. f. 2, is probably only a variety of H. sanguinea. 

Head, thorax, and feet black : frons, two great spots on the meso- 
thorax, and abdomen sanguineous : tegmina b h k  : wings fnscons. Body 
long 18 ; exp. teg. 414 millim. 

Reported from India, Singapore, China, and the Eastern Archipe- 
lago. Sllecimens exist in the Indian Museum from Sikkim, SibeBgar, 
Calcutta, aiid Tcnnsserim. 
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Tettigmia testcreea, Fabricins, Mant. Ins. ii p. 267 (1787) ; Ent. Byst. iv, p. 29 
(1794) ; Syst. Rhyn. p. 42 (1803) : Stoll, Cig. 'p. 41, t. 8, f. 41 (1788). 

Cicada testacea, Gmolin Ed. Syet. Nnt. i, pt. 4, p. 2098 (1782) ; Olivicr, Enc. 
Mkth. v, p. 756, t. 113, f. 6 (1790) ; Germar in Thou's Archiv. ii, fnao. 2, p. 3, 
(1830) ; Gn6rin, Voyage La Favorite, v, p. 165 (1839) ; Mag. Zool. p. 78 (1839). 

Hwclys testacea, Wdker, List Horn. B. M. i, p. 262 (1860). 

The upper surface of the body without red marks : tegmina brown, 
on1 y partly transparent : wings concolorons, veins black : abdomen aan- 
gnineons. 

Reported from Coromandel. 

Cicada p h m k w a ,  Cfermar in silbermann'~ Rev. Ent. ii, p. 76 (1834) ; (3u&rin, 
Icon. dn EEgne Animal, p. 78 (1830-34). 

Huechys phamicwa, Wnlkor, List Hom. B. M. i, p. 252 (1850). 

Black, entire frons, mesothorax, and abdomen aangnineons ; tegmina 
and wings black; sometimes frons black in the middle and thorax with a 
black basal spot or band running through it, sides and small median spot 
red. 

Reported from India, Sikkim. 

26. HUECHYY TRANSVERSA. 

Huechys transversa, Walker, List Hom. B. M. Snppt. p. 40 (1858). 

Black : tegmina with costa and transverse veins red and a testa- 
ceonv band. Body long 23 : exp. teg. 62 millima. 

Reported from Hindustan. 

27. HUECHYS THORACICA. 

Hwchys thoracia, Distant, J. A. 8. B. xlviii, (2), p. 39, t. 11, f. 3 (1879). 

Known by the red hour-glass-shaped fascia on pmnotnm. Body long 
19 : exp. teg. 43 millims. 

Reported from Tenassorim and Hindnstan. 

28. HuEcn~s TEAMEATA. 

Cicada trabeata, Germar in Thon'e Amhiv, ii, fasc. 2, p. 3 (1830) : GuErin, Mag. 
Zwl. p. 78 (1839). 

Hwchys trabeata, Walker, Liat Eom. B. M. i, p. 252 (1850). 

Body fernginom, tegmina and wings fnscons with ferruginous veins. 
Body long, 20i millima ; tegmina broken at the ends. 
Reported from Java. 
There is a specimell in the Indian Museum, locality unknown. 
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Hem. Afrio. iv, p. 4 (1866). 

Allied to Gaeana : nlnar veins cont i ions  a t  the baae or united for a 
short distance; head scarcely narrower than the baae of the thorax ; 
anterior femora incrasseted, spinose beneath. 

Cicada crocea, Gn6rin in Voyage La Favorite, v, p. 159, t. 45, f. 8 (1829) ; Mag. 
2001. p. 79, cl. ix, t. 287, f. 3 (1889) ; in Voyage La Coqaille, Zwl. ii (2), p. 182 
(1830). 

Huechys crocea, Walker, List Horn. B. M. i, p. 252 (1850). 
Scieroptera crocea, Stbl, Berl. Ent. Zeitsch. x, p. 169 (1866). 

Yellow: thorax above with four reddish brown spots : abdomen 
saffron-red, more obsolete below. Feet yellow, tibim and tarsi black. 
Tegmina and wings hyaline with yellow veins. 

Reported from Bengal. 

Tettigmia qlendidula,  Fabricins, 8yst. Ent. p. 681 (1774) ; Spec. Ins. ii, p. 
821 (1781) ; Mant. Ins. ii, p. 267 (1787) ; Ent. Syst. iv, p. 25 (1794) ; Syst. Rhyn. 
p. 42 (1803). 

Cicada splendidula, Qmelin Ed. Syst. Net. i, pt. 4, p. 2098 (1782) : Olivier, Eno. 
MQth., v, p. 756 (1790) : Germar in Thon's Arohiv, ii, fasc. 2, p. 45 (1830) : Gne'rin, in 
Voyage La Favorite, v, p. 159 (1899) ; Mag. Zwl. p. 79 (1839) : Westwood in Dono- 
van's Insects China, t. 16, f. 4 (1842). 

Huechys qlendidula,  Walker, List Horn. B. M. i, p. 252 (1850). 
Scieroptera qlendidula,  Btbl, Berl. Ent. Zeitschr. x, p. 169 (1866) : Dietant, 

J. A. S. B. xlviii (2), p. 38 (1879). 

Yellow; thorax above with four large blackish rounded spots. 
Tegmina golden brown : anterior tibim red, femora black : pcsterior femora 
red : abdomen sangnineous. Body long 17 : length of one tag. 19i millims. 

Reported from N. India, Silhat, Tenasserim. Tho Indian Mosenm 
possesses specimens from Tenasserim, A.rakrtn, and the Khrtsiya Hills. 

Huschys fumignta, Stbl, Ofvers. Kong. Vet. Akad. FBrh. p. 244 (1854) ; Walker, 
List Hom. B. M. Snppt. p. 314 (1858). 

S c i s s ~ a f m i g a t a ,  St%], Berl. Ent. Zeiteohr. x, p. 169 (1866). 

Head, thorax, and scutellnm black ; their lateral margins, a median 
patch on tho thorax, and spot on the scntellum yellow : tcgmina f nsco- 
vinaceons, costa and veins weakly yellow testaceom; wings weakly 
vinaceom hynline, abdomen and femora tostaceom, the former above 
tllmtckish. Body long 12 : cxp. teg. 28 millims. 

lbportud frolll India. 
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Genus GRAPTOTETTIX, SW. 

Hem. Afrio. iv, p. 4 (1866). 

Allied to Gmana: tegmina with ten apical cells : vertex twice as 
wide as the eyes : anterior femora spinose beneath ; tibire longer than 
femora. 

Otaptotettia guttatm, Stil, Berl. Ent. Zeitechr. x, p. 170 (1866). 

Blackish with the from, four oval spots on the thorax, two large 
spots on the scutellnm, and the abdomen sordidly yellow : tegmina and 
wings fuscom. , Body long 25 : exp. teg. 67 millims. 

Reportad from the H U p .  The Indian Museum has a specimen 
from Sikkim. 

Genus GEANA, Amyot & Serville. 

Hiet. Net. Inn. H6m. p. 468 (1843). 

Cicada octmwtata, Westwood, Aro. Ent. ii, p. 34, t .  57, f. 2, 9 (1843). 
Huechya octonotata, Walker, Liet Hom. B. M. i, p. 253 (1850). 

Easily recognised by the tegmina brown with four yellowish spots 
and the wings roseate. Body long 37 : exp. keg. 61 millims. 

Reported from h m .  The Indian Museum possessee specimens 
from Sikkim. 

34. GEANA DIVES. 
Tosena dives, Weetwood, Am. Ent. i, p. 98, t. 25, f. 2 (1842) : Am. et Serv. Hkt. 

Net. Ins. Him. p. 464 (1843) : Walker, List Eom. B. M. i, p. 46 (1850). 

Black : tegmins with reddish veins and a median transverse, nar- 
row whitish band : wings testaceom, apical psrt black. Body long 25 : 
exp. teg. 75 millims. 

Reported from Silhat. The Indian Mnseum possesses specimens 
from Sikkim. 

aceana eonsws, White, Proo. Zool. Sw.  1860; Walker, List Hom. B. M. i, p. 
253 (1860). 

Close to 0. feativa, but difFering in the markings on the bpim. 
Body long 29 : exp. teg. 84, millims. 

The Indian Museum possesses specimens from the Nhga Hills and 
Samagnting in Assam. One specimen hrrs the body above and below 
black without a single spot or mark except a testaceom tinge on the 
lower part of the face ; and the markings on the Bgmins are dark green. 
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36. GEANA FESTIVA. 

Tettigonia festiva, Fabricins, Syst. Rhyn. p. 41 (1803). 
Cicada thalausina, Pemheron, &I!. Ins. (H6m.), t. 2 (1834) : GuBrin, Voyage La 

Coqnille, Ins. p. 183 (1838). 
Cicada pwchwmii, OnBrin, Icon. ague Animal, p. 355 (1838). 
Oczano consobrina, White, Proo. Zwl. 800. 1850; Walker, Lint Horn. B. M. i, 

p. 254 (1850). 
G m a w  festiva, Stil, Berl. Ent. Zeitschr. x, p. 170 (1866) ; Hem. Fabr. ii, p. 6 

(1869). 

Black : a testaceons band across the face from eye to eye and around 
each eye : fonr narrow longitndinal yellow lines on the thorax. Tegmina, 
bluish green or greenish yellow, the radial area with a small and larger 
spot below, a median band, three confluent apical patches, and a broad 
apical limbus, black: wings white or bluish, apical part black with a 
white or bluish spot on the disc. Body long 33 : exp. teg. 80 millima. 

Reported from Bssam, Bengal. 
The Indian Museum possesses specimens from Darjiling and Gikkim. 

Some of these have the tegmina green, others greenish yellow, and, 
in some, the wing8 have the brtsal portion and a &cal spot bright testa- 
ceous not white or pale, the size and arrangement of the markings on 
the body and togmimi remaining exactly the same. 

37. GEANA MACULATA. 

Tettigonia ~ c u l a t a ,  Fabricins, Byst. Ent. App. p. 831 (1775) ; Speo. Ins. fi, p. 
319 (1781) ; Mant. Ins. ii, p. 266 (1787) ; Ent. Syst. iv, p. 20 (1794) ; Syst. Rhyn. 
p. 37 (1803). 

Cicada mculata, Drnry, 111. Nat. Hist. ii, p. 69, t. 37, f. 1 (1773) ; Gmelin, ed. 
Syst. Nat. i, pt. 4 p. 2100 (1782) : Olivior, Enc. MBth. v, p. 750, t. 112, f. 4 (1790) : 
Gormar in Thon's Archiv. ii, fasc. 2, p. 12 (1830) ; in Silbermann's Bov. Ent. ii, 
p. 74 (1834). 

Qmaaa madata,  Am. et Serv., Hist. Nat. Ins. H6m. p. 464 (1848) ; Walker, 
List Hom. B. M. i, p. 253 (1850). 

'3. Black shining : two yellow spots on vertex between the eyes, one 
below each eye : six on mesonotnm, fonr in front, two behind. Tegmins 
black, with five spots, two basal (of which one within radial area is 
minute) and three larger snbequal median spots, whitish yellow : a white 
dot in 1-3 nlnar and in all the apical areas except the last. Wings 
black, basal part sordidly white and a sub-apical row of five white dots. 
A form of the 8 has, instead of the dots or spots in the nlnar and apical 
areas, broad smears of dirty white, and ia also larger than the ordinary 
9 .  Body long 32: esp. teg. 92 millims, 9 : body long 40 exp. teg. 
97 millims. , form last mentioned. 

The Indian Museum possesses specimens from Sikkim, Khasiya 
Hills, Samaguting, and the Dhansiri Valley. 
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38. QEANA BULPHUBEA. 

Cicada dphwea, Hope, in Royle's. lll. Bot. Him., Introd., p. liv, t .  10, f. 2 
(1839). 

Cicada pulchella, Westwood, Am. Ent. ii, p. 34, t. 57, f .  1. (1843). 
Qaana sulphwea, walker, Liat Horn. B. M. i, p. 254 (1850). 

Black ; head, pronotum, and mesonotum spotted sulphureous : teg- 
mim and wings sulphureous for the basal two-thirds ; apical thirablack- 
ish-fuacous: tegmina with a blackish-fuscons median band: abdomen 
beneath and on each side at  the tip, spotted yellow. Body long 38 : exp. 
teg. 90 millims. 

Reported from Nepal and N. India. 
The Indian Museum possesses specimens from Sikkim and N. Indh. 

Genus DUNDEBIA, Am. & Serv. 
Am. et Serv., Hiat. Nat. Ins. 8Sm. p. 470 (1843): St%l, Hem. Afric. iv. p. 6 

(1866). 

Head triangular: frons large, very convex, transversely sulcated, 
with a longitudinal groove in the middle : pronotum not amplisted on the 
lateral margins : cheeks without a tubercle : rostrum not or barely reach- 
ing the b a ~ e  of the posterior coxm : opercnla long, extending beyond the 
middle of the venter, very often to the last segment. 

This end the remaining genera of this group have been so imper- 
fectlf worked out, and the synonymy is so defective, that it is impossible 
for any one in this country to do more than indicate the recorded species. 
Walker's work here is particularly untrustworthy, and his descriptiom 
quite unintelligible. 

Cicadu mannifwa, Linsens, Mns. Ad. Fried. p. 84 (1754), exclnding synonymy. 
Teltigonia vaginata, Fabriciua, Mant. Ins. ii, p. 266 (1787) ; Ent. Syst. iv, p. 18 

(1794) ; Syst. Ilhyn., p. 35 (1803). 
Cieado vaginata, Gm6lin Ed. 8yat. Nat. i, pt. 4, p. 2099 (1782) ; Olivier, Eno. 

MBth. v, p. 748 (1790); Stoll, Cig. p. 38, t. 7, f. 35 (1788). 
Cicadu virescms, Olivier, Eno. MBth. v, p. 747 (1790) t. 110, f. 2 ; Walker, Liat 

Hom. B. M. i, p. 64 (1850). 
Dundubia z'aginata, Am. et Elerv., Hiat. Nat. Ins. Hkm. p. 471 (1843) ; Walker, 

Liat Horn. B. M. i., p. 47, 1120, (1850) ; J. L. 8. Zool. x, p. 89 (1867). 
Dundubia naannifera, Stil, Berl. Ent. Zeitschr. x, p. 170 (1866) : Distant, J. A. 8. 

B. xlviii, (2), p. 38 (1879) ; Trans. Ent. Boo. p. 634 (1881). 

Body pale yellow-olive or virescent, spotless ; tegmim and w i n e  
hyaline, spotless, costa of the former black or brown ; opercnla almost m 
long as the abdomen, m m w e d  near the base, thence oval, rounded at 
t h e  tip, testaceom or pale green. 8. Body long 4'3: exp. teg. 110 
millime. 

30 
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Reported from Morty, Sumatra, Tenmserim, Asaam. 
The Indian Muaenm possesses specimem from Java, Tenssserim, and 

S i k h .  

40. DUNDU~IA MICBODON. 

Dundubia microdon, Walker, List Horn. B. M. i, p. 66 (1850). 

Body long, 34: exp. teg. 88 millims. Reported from N. India. 

41. DUNDU~IA LATERALIS. 

Dtmhbia lateralis, Walker, List Horn. B. M. i, p. 61 (1850). , 

Body long, 29 : exp. teg. 87 millims. Reported from Silhat. 

42. DUNDUBIA INTEMEBATA. 

M r b i a  htemcr7ata, Walker, J .  L. 8. Zool. i, p. 84 (1856). 

Pale testaceow : tegmina and wings hyaline, spotless, the costa of 
the former tawny, veins green. Opercula acute, triangular, narrow, ex- 
tending to fifth ventral segment. Body long 21 : exp. teg. 72 millims. 

Reported from Singapore. 
The Indian Museum possesses specimens from Tenasserim, Dhansiri- 

valley, Sibsbpr, N&p Hills, Samaguting. 

43. DUNDUBXA VIBRANB. 8 

D ~ d u b i a  uibrama, Walker, List Horn. B. M. i, p. 64 (1860): J. L. 8. Zwl. x, 
p. 84 (1867). 

Body pale tawny, wings colonrless, pale tawny a t  the base ; apex 
of tegmen slightly clouded with brown. Body long 36 : exp. teg. 92 
millims. 

Reported from Si lht .  

441. DUNDUB~A NICOMACHE. 

M u b i a  nicomacb, Walker, List Horn. B. M. i, p. 67 (1850). 

Body long 22 : exp. teg. 85 millims. Reported from N. India. 

45. DUNDUBIA TIOBINA. 

Ihcndubia tigrbno, Walker, List Horn. B. M. i, 69 (ISM)). 

Body long 23 : exp. teg. 69 millime. Reported from Malabtlr. 
The Indian Muaenm poesesses specimens from Assam ? 

46. DUNDUBIA MACULIPES. 

I)lmdubiu maculipes, Walker, List Horn. B. M. i, p. 70 (1850). 

Body long 25 : exp. k g .  71 millime. Reported from N. Bengal. 
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Dumdubia *a&, Walker, Liet Horn. B. M. i, p. 77 (1850). 

Body long 28 : exp. teg. 71 millims. Reported from N. India. 

48. DUNDUBIA SINOULARIS. 

Dmdubia dngularis, Walker, Lid Horn. B. M. Snppt. p. 7 (1858). 

Body long 19 : exp. teg. 62 millim. Reported from Indie. 

Dumdubia ladha, Dietant, T m u .  Ent. 800. p. 684 (1881). 

Allied to D. mnnifera, Linn., from which it differs by the much 
broader head, attenuated apices of the opercula, and its much larger size. 
In superficial appearance, it beam a strong resemblance to the genm 
Cosmopealtria. (Distant). Body long 53 : exp. teg. 124 millims. 

Reported from Madras Presidency and Mussooree. 

50. DUNDUBIA TRIPUBASURA. 

Dumdubia tripwaslcra, Distant, Trans. Ent. 800. p. 635 (1881). 

This species is allied to D. vibrans, Walker, from which it stmctn- 
rally differs by the long and subtriangular opercula. The abdomen is 
also*broader, the tegmina unspotted, and the sanguineous colour of the 
&domen and opercula are also somewhat peculiar and distinct. (Db- 
tant). Body long 33 : exp. teg. 85 millim. 

Reported from Asearn. 

D~ltdubia nagaraa'nglw, Distant, Trens. Ent. 800. p. 635 (1881). 

Distant writes :-' I am somewhat a t  a loss for a closely allied 
species with which to compare it, but its distinct colour and markings 
and shape and the length of the opercula should sufficiently distinguish 
it.' Body long 39 : exp. tag. 95 millims. 

Reported from N. W. Burma. 

h n d u b i a  immaeula, Walker, List Horn. B. M. i, p. M) (1850). 

~ o d y  fawn colour, wjngs whitish. Body long 40: exp. teg. 102 
millims. Reported from Tenaaserim. 

Gonus MELAMPBAI~TA, Kol. 

Melet. Ent. vii. p. 27 (1857). 
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53. MELAMPSALTA VARIANS. 

Cicada aatianu, Qermer in Silbermann's Rev. Ent. ii, p. 69 (1854). 
bundubia varians, Walker, List Born. B. M. i, p. 48 (1850) ; iv, p. 1120 (1852) : 

Snppt. p. 6 (1858). 
IhLlEdubia chlorogaster, Walker (roc Boisdnval), 1. o. p. 4'7, Q. 
Melampsdta varians, Stal, A. 8 .  E. F. (4 S6r.) i. p. 619 (1862). 

Reported from Silhat. 

Genus COBMOPSALTRIA, Stiil. 
Hem. Afric. iv, p. 5 (1866). 

In Ofvers. Kong. Vet. Aka. Forh. p. 708 (1870), St81 distributes 
this genns amongst three subgenera :-Platylomia to which C. jlavida, 
GuBrin, belongs ; Cosmcrpsaltria to which C. ~pirnsa, Fabr., belongs ; and 
Diceropygia to which C. obtecta, Fabr., belongs. Comopsa2tria is closely 
allied to Dundubia ; cheeks without a tubercle ; rostrum reaching the 
base or most often the apex of the posterior coxm ; opercula long, ex- 
tending beyond the middle of the venter. 

Tet t igha obtecta, Fabrioins, Syst. Rhpn, p. 35 (1803). 
Cicada obtecta, Germar, in Thon's Arohiv, ii, faso. 2, p. 5 (I&). 
Dwndubia obtecta, Walker, List Horn. B. M, i, p. 47 (1850). 
Cosjmpsdtria obtecta, St& Hem. Pabr. 2, p. 4 (1869). 

Reported from N. India, N. Bengal, Nephl and Assam. Body long 
25 : exp. teg. 85 millims. 

Specimens in the Indian Museum are from Sikkim and haam. 

55. CO~MOPSALTEIA BITA. 

Cosmopsdtria &a, Distant, Tram. Ent. Soc. p. 636 (1881). 

I t  is difficult to separate this and the two following species from the 
genus Dundubia except by the length of the rostrum. They also resemble 
the a cibrans ' group of that genus. Body long 24 : exp. teg. 73 millims. 

Reported from S. India or Bombay. (Didant). 

Cosmopsaltria durga, Distant, Tram. Ent. Soo. p. 637 (1881). 

 his species in size and markings (excluding the spotted tegmina) 
resembles Dundubia tripurasura, Distant ; the lees produced 

frontal portion of the head and the length of the rostrum, however, place 
it in this genus (Distant). Body long 33: exp. teg. 98 millim. 

Reported from Assam. 

57. CO~MOP~ALTRIA ABDULLA. 

~ ~ . q m o ~ s d t t i a  abddla, Distant, Trtans. Ent. Soc. p. 639 (1881). 

~ h b  is a large and distinct species, near C. doyca, Boisd., from 
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which it diEFers by its large size, more epofted tegmina, and different size 
and structure of the opercnle. Body long 46 : exp. teg. 116-122 millims. 

Reported from Penasg and Singapbre. 

Coamapsalt+ia oopaga, Distant, Trans. Ent. Soo. p. 641 (1881). 

This species is also allied to C. doryca, Boisd., but the body is much 
broader, the tegminrt are unspotted, and the shape of the opercula more 
like those of C. abchlla, Diahnt. Body long 39 : exp. kg. 96 millims. 

Reported from Barma. 

59. COSYOPSALTRIA BPINOSA. 

Tettigonia spinosa, Fabricins, Mant. Ins. ii, p. 266 (1787) ; Ent. Syst. iv, p. 17 
(1794) ; Syst. Rhyn. p. 34 (1803). 

Cicada sphwaa, Olivier, Enc. Mkth. v, p. 798 (1790). 
Dulldubia spinosa, Walker, List Hom. B. M. i, p. 47 (1850). 
Cosmopsaltzia epinosa, Stil, Berl. Ent. Zeitsch. x, p. 171 (1866) ; Ofvem. Kong. 

Vet. A h .  Fbrh. p. 708 (1870). 

Varies much in size and coloration. Tegmina towards the apex of 
the veins sometimes immaculate and sometimes with fnscons spote. 

Reported from India. 

60. COSYOPBALTBIA FLAVIDA. 

Oicadajktvida, Gnerin, Voyage Belanger in Ind. Orient. p. 498, t. 3, f. 1, (1834) ; 
Walker, List Horn. B. M. i, p. 118 (1860). 

Dundubia aaturata, Walker, List Horn. B. M. Snppt. p. 6 (1858). 
Cosmopsaltriajar.ida, Stil, Berl. Ent. Zeitschr. x, p. 171 (1866). 

Body long 45: exp. teg. 140 millims. Reported from Java and 
Sikkim. 

Genua LEPTOPSALTBIA, Stsl. 
Hem. b h i o .  iv, p. 5 (1866). 

Allied to Dundubia, Am. et Serv. ; cheeka with a tubercle near the 
apex ; rostrum extending a little beyond the posterior coxm ; opercula 
short: second and third segments of the abdomen in the 8 with a 
lateral tubercle. 

61. LEPTOPSALTRIA OUTTULARIB. 

Cicada guttdazis, Walker, List Horn. B. M. Snppt. p. 29 (1858), 9 .  
Leptopsaltvia guttdaris, &%I, Hem. Iw. Philip. in Ofvers. Kong. Vet. Akak. Fbrh. 

p. no (i870), 8 .  
Very like L. tuberosa, Sign., but differs in the opercnla being more 

obtnae, apex much less obliquely truncated, exterior apical part more 
obtuse, less produced, ventral tubercles of the 6 larger, black. Body 
long 13 : exp. teg. 46 millims. 

Reported from Burma. 
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There are several unnamed species of this genus in the Indian 
Museum. 

aenns PoarPo~u, SW. 
Hem. Afric. iv, p. 6 (18862. 

Allied to Cosmopsaltria : opercula short, somewhat transverse : 
rostrum reaching at  leaat to the base but most often to the apex of the 
posterior corn. St81 (Ofvers. K. V.-A. F6rh. p. 710, 1870) sepamtes 
the subgenera Pmnponk and Oncotynzpana. 

62. POMPONIA URANIA. 

Dumdubia wrania, Walker, List Horn. B. M. i, p. 64 (1850). 
PolnpoPiia urania, Stil, Berl. Ent. Zeitschr. x, p. 171 (1866). 

Hind-scutcheon bright green ; abdomen green. Body long N : exp. 
k g .  83 millims. 

Reported from Hindmtan. 

63. POMPONIA BINDUBARA. 

ponvponia bindusara, Diatant, Trans. Ent. SOC. p. 642 (1881). 

This species, above, resembles Dundubia vibrans, Walker, and Cos- 
mopsalt& sita, Distant. Many of these Indian species belonging to 
the genera Dumdubia, Comopsaltria, and Pomponia have o common f~ciee  
in colonr and markings which Distant thinks is probably due to mimetic 
re8emblrtnce, and which, in practice, renders their identification exceed- 
ingly difficult. Body long, 30 : exp. teg. 87 millims. 

Reported from Tenasserim. 

a. POIIIPONIA LINEARIS. 

mddk lkmzris, Walker, List Horn. B. M. i, p. 48 (1850). Var., 1. c. iv, p. 1120 

(1852). 
mndzrbia rmifera, Walker, var., 1. c. p. 63 (1850) : J. L. 5. Zool. x, p. 89 (1867). 
Dmdubia cinctimams, Walker, Lint 1. c., p. 49 and Soppt. p. 6 (1858) : J. L. 

a. ml. X, p. 84 (1867). 
p m p i a  linearis, Stgl, Berl. Ent. Zeitechr. x, p. 171 (1866). 

Body tawny. Body long 46 : exp. teg. 118 millima. 
Reported from Silhat. 
The Indian Museum possesses a specimen from Assrtm. 

65. POIKPOXIA K ~ A .  

pomp& kam, Distant, Trans. Ent. Soc. p. 693 (1881). 

Allied to P. tramvwsa, Walker, but much smaller, abdomon mr- 
rowed and more l i n a ,  head broader in comparison with pronotum and 
colonr different. Body long 18 : exp. teg. 66 millims. 

Reported from N. India, Darjiling. 



1884 .] E. T. Atkinson-Notes on Indian Rhynchota. 229 

66. Poar~onu M A D ~ V A .  

Pompmka madhava, Dintant, Trans. Ent. 800. p. 644 (1881). 

Allied to P. tigm&, Walker, frbm which it W e m  by ita being 
pale greenish and unicolorous, the tegmina broader, with the costal m r -  
gin irregularly curved and not deflexed at  the termination of the radial 
veins, and also in having both the second and third abdominal segments 
beneath rounded, produced and pointed anteriorly. Body long 22 : e x p  
teg. 55 millims. 

Reported from Asam. 

67. POMPONIA IMPERATOBIA. 

Cicada imperatoria, Weetwood, Am. Ent. ii, p. 14, t. 51, (1843) : Walker, LLt 
Horn. B. M. i, p. 47: J. L. 8. Zwl. i, p. 85 (1856) : ibid. x, p. 84 (1867). 

p q n i a  imperatoria, Btil, Berl. Ent. Zeitschr. x, p. 171 (1866). 

A very large species, yellow lnteons, body long 88, exp. teg. 209 
millims. 

Reported from Nepil. 

68. POMPONIA TIOROIDES. 

Pomponia tigroidss, Dietant, J. A. 8. B. xlviii (2), p. 88 (1879). 

The Inditln Museum powesses a specimen from Tenasserim. 

Gtenns EMATHIA, Still. 
Hem. Afrio. iv, p. 8 (1866). 

Inner ulmr area of tegmina not widened tow& the apex ; apical 
cells one and two extending equally far forward ; thorax widened at the 
h e  : tympana chiefly exposed ; opercda short : anterior femora spinose. 

69. EMATHIA EOBOTA. 

Emathia ccgmta, 8&l, Berl. Ent. Zeitffihr. x, p. 172 (1866). 

Body long 20 : exp. teg. 50 millims. Reported from Bombay. 

Genns CICADA, Linn. 
Linnaens, 8yet. Net. i, p. 704 (1766) : 8tb1, Bio. Jan. Hem. ii, p. 19 (1862) 

Ofvern K. V. A. Fbrh. p. 714 (1870). 

70. CICADA BUBTINCTA. 

Cicada subtincta, Walker, List B. M. i, p. 147 (1860). 

Body long 32 : exp. teg. 105 millime. Reported from Silhat. 

71. CICADA MBA. 

Cicada ma,  Walker, 1. o., p. 207 (1860). 

Body long 13 : exp. tag. 40 millime. Reported from N. Bengel. 
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72. CICADA AUUTA. 

Cicada am&, Walker, 1. c., p. 215 (1850). 

Body long 17 : exp. tag. 42 thima. Reported from Assam. 

73. CICADA BUBVITTA. 

Cicada aubdtta, Walker, 1. c., p. 222 (1850). 

Body long 16 : exp. kg. 38 millims. Reported from N. India. 

Cicada fermginea, Olivier, Enc. MQh. v, p. 750, t. 112, f. 1 (1790) ; Stoll, Cig. 
p. 65, t. 16, f. 86 (1788) ; Walker, List Horn. B. M. i, p. 117 (1850). 

Reported from In&. 

75. CICADA XANTEB. 

Cicada mantes, Wellrer, LLt Horn. B. M. i, p. 198 (1850). 

Body, drums, and legs tawny: winge colonrless, veins yellow. Body 
long 17 : exp. teg. 48 millims. 

Reported from N. In&. 

Cicada mamlkollis, ffnkrin, Voyage La Coqnille, Zool., p. 183 (1890) ; Walker 
List Horn. B. M. Snppt., p. 28 (1868). 

Body long 2QI : exp. teg. 65 millims. Reported from Benel .  

Qenm C R Y P T O ~ P A N A ,  StU. 
A. 8. E. 3'. (4 86r.), i, p. 613 (1862).-Hem. Afric. iv, p. 6 (1866). 

fidicino rseta, Walker, Lht Horn. B. M. i, p. 79 (1850) 0 .  
Cyptotympana recta, Distant, J. A. 8, B. xlviii (2), p. 40, t. ii, f. 4 (1879), 8 .  

Body long 32: exp. feg. 95 millims. Reported from Silhat and 
Tenasserim. 

The Indian Museum possesses s specimen from Tenmserim. 

C ~ &  &ha, Signoret, Rev. Mag. Zool., p. 410, t. 10, f .  4 (1849). 
EWicino vicha, Walker, Ibt Horn. B. M. i, p. 90 (1850). 
Cryptotympam d c h a ,  SW, A. 8.1. F. (4 S6r.) i. p. 613 (1862). 

Reported from Silhat. 
The Indian Museum po88e88eB specimens from the Bhutan Duhrs. 
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Cuada immadata ,  Olivier, Eno. 18th .  5 p. 749, t. 112, f. 7 (1790) : Stoll, Gig. 
p. 40, t. viii, f. 39 (1788) : Signoret, Rev. Mag. Zool. p. 410 (1849). 

Fidieina i m d a t a ,  Walker, List Horn. B. M. i, p. 90 (1860) ; iv, p. 1121 (1862). 
Cryptotympama immaculata, Stal, A. 8.  E. F. 4 8Br. i. p. 618 (1862). 

Reported from N. Benpl.  

80. CRYPTOTYMPANA INTERMEDIA. 

OicacZa imkmedia, Signoret, Mag. Rev. Zool. p. 406, t. 10, f. 2 (1849). 
Rdicina imtemdia, Walker, List Horn. B. M. i, p. 90 (1860). 
Cq>totympama intg.mredia, 961, A. 8. E. F. 4 S6r. i. p. 613 (1862). 

Abdomen reddish yellow with a bhkish band on each segment: 
allied to C. atrata, Fabr. 

Report~d from Tenasserim. 

Genus FIDICINA, Amyot & Serville. 

Arnyot e t  Serville, Hist. Nat. Ins. HBrn. p. 472 (1843) : Sthl, Rio. Jm. Hem. ii, 
p. 18 (1862); Ann. Boa. Ent. Fr. (4 s6r) i, p. 614 (1861) ; Hem. Afrio. iv, p. 7 
(1866) ; Diatant, Biol. Cen. h e r .  p. 16 (1881). 

81. FIDICINA OPERCULATA. 

Oicada operculata, Carreno. . 
Pidieina operculata, Wdker, List Horn. B. M. i, p. 90 (1860). 
Reported from N. IndiR. 
The Indian Mnseum possesses a specimen. 

82. FIDICINA co~vus. 
Rdieina cwvus, Walker, List Horn. B. M .  i, p. 86 (1860). 

Reported from Silhat. Body long 29 : exp. kg. 113 millims. 
The Indian Museum possesses a specimen of the Y from Silllot. 

Genus TIBICEN, Letreille. 
Letreille, Farn. Nat. p. 428 (1826) : St61, Hem. Afrio. iv, p. 26 (1866). 

83. TIBICEN AURENQZEBE. 

Rbicen aurengaebe, Distant, Trans. Ent. SW., p. 646 (1881). 

Body long 18 : exp. kg. 4d3 millirb. Reported from Bornbay 
Presidency. 

84. TIBICEN APICALIB. 

Cicada apkalw, Qermar in Thou's Amhiv, ii, faso. 2, p. 8 (1830) ; in Si lbr -  
mesn'm Rev. Ent. ii, p. 63 (1834) ; Walker, List Horn. B. M. i, p. 161 (1860). 

Tibicun apicalis, Stbl, A. S. E. F. 4 SBr., i, p. 018 (1862). 

Body long 18 : exp. teg. 48 millims., Q. Reported from N. India. 
The Indian Museum possesses a specimell from Culcutta. 
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Genus MO(:ANNIA,  Amyot & Serville. 
Amyot pt Sen-ilk, Hid.  Nat. Ins. W m ,  p. 467 (1M3) : Stll, kom. Afric, iv. p. 5 

(1866). 

85. MOOANNIA ILLUSTRATA. 

Mogannia illwrtrata, Am. et Serv., Hist. Nat. Ins. HQm. p. 467, t .  9. f. 4 (1843) ; 
Walker, List Horn. B. M. i, p. 248 (1850). 

Body uniform ferruginous brown : basal h l f  of tegmina and a small 
semicircular patch on the tips, transparent yellow, a brown transverse 
band across the middle. Body long, 12 millims. 

Reported from N. India. 

86. MOQANNIA RECTA. 

Mogamia recta, Walker, List Horn. B. Y. Snppt. p. 39 (1858). 

Abdomen with a red band on the posterior border of each ~egment. 
Body long, 12 millims. 

Reported from Hindustan. 

87. MOGANNIA OBLIQUA. 

Mogawnia obliqua, Walker, List Horn. B. Y. Snppt. p. 39 (1868). 

9 .  green mostly reddish beneath : abdomen reddish with a spot on 
each side near the base. Pronoturn and mesonotum with some testaceous 
marks. Body long, 14 : exp. teg. 41 millims. 

Reported from Hindustan. 

88. MOQANNIA VENUSTISSIMA. 

Mogannia venusfissima, StL1, Ofvers. Kong. Vet. Aka. FBrh. p. 1 s  (1865). . 
Cmrnlean or metallic black. Tegmina with the veins at  the h e  
sanguineous, before the middle black, thence sordid straw-colour : 

wings with the veins a t  the base sanguineous and thence piceous. Body 
long, 16 : exp. teg. 37-41 millims. 

Reported from E. India. 

89. MOQANNIA FUNEBRIS. 

Mogannia funebris, Stbl, Ofvera. Kong, Vet. Aka. F6rh. p. 155 (1865). 

Aeneous black. Tegmina, before the middle, black with tho basal 
areola and a band towards the apex of the black part sordid lutescent. 9 
Body long, 19 : exp. teg. 46 millims. 

Reported from Silhat. 

90. MOQANNIA INDICANS. 

Hogamnia indicane, Walker, List Horn. B. M. i p. !249 (1850). 

8 bright or dark red, 9 black. T e w m  with a broad basill 1,rown 
band, veins yellow. Body long 12-16 : exp. tcg. 35-40 ~nillirufi. 



Reported from Chins. 
The Indian Museum possesses spetimens from Sikkim. 

91. MOGANNIA LOCLJSTA. 

C e p h d o q n  Iocuuta, Walker, Liet Hom. B. M. i, p. 236 (1850). 

Body ferruginous beneath and abdomen pale tawny. Body lor~g 50 : 
exp. teg. 85 millims. 

Reported from E. India. 

92. MOGASNIA LACTEIPENNIS.  

Cephaloxys lmteipennis, Wnlker, List Horn. B. M. i, p. 237 (1850). 

Body luteous : abdomen black with the hind borders of the scgrner~ts 
tawny : tegmina and tlnps white, opaque, luteous a t  the base. Body long 
36 : exp. teg. 97 millims (?) . 

Reported from N. India. 

93. MOCANNIA QUADRIMACULA. 

Cephaloxys quudtimacda, Wnlker, Liat Horn. B. ?d. p. 238 (1850). 

Body bright tnwny : hind margins of abdomen having the borders 
of the segments with slender interrupted reddhh bands, a broad p ~ l e  
tawny band near the tip and beneath, piceous. Body long 30 : exp, teg. 
53 millims. 

Reported from N. India. 

99. M .  TERPSICHORE. 

Cephalo.vys terpuichwe, Wdker,  Lint Horn. B. M. p. 239 (1850). 

Body apple-green : abdomen with two last segments pitchy nbove : 
tegmina colourless, tinged with brown towards tho tips, costa green. 
Body long 25 : exp. teg. 74 millims. 

Reported from E. Indin. 

COBBECTION A N D  AIJDITION. 

Page 213, 4 linen from top of page, fw " NICOBAEICA," rend " IBI.STINI:TA," the  
former of these nemee being praewcopied ; and, bctwecri t l ~ c ~  L ~ t l l  
and 11th lines from bottom of page, insert 

" 5* PLATYPLEURA NICORARICA. 

Plntyflcuro nirohnricn, Rntlc-r, Ann. & 3 1 ~ .  Nnt. Hint. -ipril, 1877. 

Rcportcvl  fro^^^ tile ,Vicol)iirs." 
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. . 
X.-List of the Lepidopteroua Insects collected in Cachar, by  MR. J .  

WOOD-MASON, Part I,-HETEBOCERA.-By F. MOORE, F. Z. S., 
A. L. S. Oontmunicated by  the NATURAL HISTORY SECRETARY. 

[Beoeived Angnst 26th ;-Read December 8rd, 1884.1 

1. M~CROQLOSSA BELIA, Cram., Pap. Exot. i. pl. 94, fig. C. 
2. M A C R O ~ L O ~ ~ A  LUTEATA, Bntler, P. z. 8. 1875, p. 241, pl. 37, 

fig. 5. 
3. MACROQLOSSA aILu, H. Scheeff., Samml. Exot. Schmett. pl. 23, 

fig. 107. 
4. MACROQLOSSA aYmNs, Walk., Catal. Lep. Het. Brit. Mus. viii, 

p. 91. 
5. LOPHUM PURILLA, Bntler, P. Z. S. 1875, p. 244. 
6. HEMARIS HYLAS, Linn. (Cram., Pap. Exot. pl. 148, fig. R.). 
7. CALYMNU PANOPUS, Cram., Pap. Exot. pi. 224, fig. A, B. 

8. MELITTIA EURTTION, Westw., Cab. Orient. Ent. pl. 30, fig. 5. 
9. EUSEYU COMMUNIS, Bntler, Ann & Xag. Net. Hid. 1875, p. 1.10, 

pl. 13, fig. 1. 
10. EUSEMIA BELLATRIX, Weatw., Cab. Orient. Ent. pl. 33, fig. 2. 
11. NTCTALEION =PA, Bntler, Ent. Monthly Mag. v. p. 273. 
12. SYNTOMIS ATKINSONI, Moore, P. Z. S. 1871, p. %5, pl. 18, fig. 2. 
13. EUCHROMIA POLTXENA, Linn. (Cram., Pap. Exot. pl. 31, fig. D. 
14. MILIONIA ZONEA, Moore, P. Z. S. 1872, p. 569. 
15. NYCTEMERA LACTICINIA, &'am., Pap. Exo~.  pl. 228, fig. E. 
16. PITABILA VARIANS, Walker (Butler, Types Lep. Het. B. M. v. 

pl. 88, fig. 4). 
*17. TRYPHEROMERA PLAaIFERA, Walk. (Bntler, 1. c., pl. 88, fig. 3). 

18. EUSCHEMA MILITARIR, Linn. (Cram., Pap. Exo~.  pl. 29, fig. B). 
19. HISTIA PAPILIONARU, Guhrin, Mag. de Zool. 1831, p. 12. 
20. CYCLOSIA PAPILIONABIS, Dmry, Exot. Ins. pl. 11, fig. 4. 
21. CYCLOSIA PANTHONA, Cmm., Pap. Exot. pl. 322, fig. C. 
22. CHALCOSIA ARQENTATA, Moore, Desc. Lep. Coll. Atkinson, p. 17. 
23. PIDOBUS ~LAUOOPIS, Dmry, Exot. Ins. pl. 6, fig. 4. 
24. HPTERUSU MAQNIFICA, Bntler, Trans. Ent. Soc. 1879, p. 5. 
25. HETERUSIA EDOCLA, DMeday, Zoologist, ii, p. 469. 
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26. DE~ANICA BICOLOB, Moore, n. sp. ' 
Female : forewing black, cmsed. by a yellow outwardly oblique 

medial band ; veids indistinctly lined with blue : hindwing yellow, with 
a black marginal band, which is broad and t m a t e d  at the apical end 
and very m w  at anal end; baee of wing also slightly black. Body, 
lege, and antennae blnish-black. Expanse If inch. 

This species is nearest allied to D. rba (Eterwia &a, Dbleday). 
27. PINTU FEEEEA, Walk. (Butler, Types Lop. Het. B. M. pl. 83, 

fig. 7. 
28. TRYPANOPHOU HUMERALIB, Walk., Catal. Lep. Het. B. M. vii, 

p. 1593. 
29. H Y P ~ A  ALCIPHRON, Cram., Pap. Exot. pl. 133, fig. E. 
*30. HYPBA PLAQINOTA, Butler, Types Lep. Het. B. M. pl. 87, fig. 7. 
31. HYPSA HELICONIA, Linn. (Walk., Catal. Lep. Het. B. M, ii, 

p. 452. 
32. H Y P ~ A  CLAVATA, Bntler, Trans. Ent. Soc. 1875, p. 317. 
35. HYPSA MARXOBEA, Walk., Catal. Lep. Het. B. M. p. 1674. 
34. PHILOHA INOPB, Walk. (Butler, Typee Lep. Het. B. M. pl. 87, 

fig. 6). 
35. BIZONE BIANCA, Walk., Catal. Lep. Het. B. M. vii, p. 1684. 
36. BARSINE QRATIOSA, Guerin, Delessert's Voy. pl. 26, fig. 1. 
37. BAI~BINE CONJUNCTANA, Wdk. (tecraellata, Butler, Types Lep. 

Het. B. M. pl. 86, f. 12). 
38. ALOPE OCELLIFERA, Walk., Catal. Lep. Het. B. M. iii, p. 620. 
39. ALOA SANQUINOLENTA, Fabr., Ent. Syst. iii, 1, p. 473. 
$0. CBEATONOTUS DIMINUTA, Walk. (Butler, Types Lep. Het. B. M. 

pl. 85, fig. 5). 
41. RHODO~ASTRIA AATBEA, D v ,  Ins. ii, pl. 28, fig. 4. 
42. OB~YIA ALBIFASCIA, Walk., Catal. Lep. Het. B. M. Snppl. p. 325. 
43. &TAU ~ U B ~ A E C I A T A ,  Walk., 1. c. Suppl. p. 332. 
44. REDOA SUBMABQINATA, Walk. (Bntler, Types Lep. Het. B. M. 

pl. 89, fig. 3). 
45. PEBINA BABALIS, Walk., Cat&l. Lop. Het. B. M. iv, p. 966. 
46. NUMENEB INSIONIS, Moore, Catal, Lep. E. I. C. ii, pl. 10, fig. 6. 
47. LYMANTBLA OBBOLETA, Walk., Catal. Lep. Het. B. M. iv, p. 880. 
48. TRABALA VISHNU, Lefebvm, 21001. Journ. iii, p. 207. 
49. DBEATA TEST ACE^, Walk., Catal. Lep. Het. B. M. iv, p. 905. 
50. CBICULA TRIFENEBTEATA, Helfer, Journ. As. Soc. Beng. 1873, 

p. 45. 
51. APHENDALA DIVARICATA, Moore, n. sp. 
Female. Upperside pale purplish brownish ochreons : forewi~ig 

with a slender dark ochreous-brown b811d cur~itlg upward from 1)08tu- 
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rior margin at  one-third from the base to one-third before the apex, and 
from which a straight erect simjlar band extends from its costal end to 
the posterior angle. Body dark ochreous-brown. Expanse 19 inch. 
Taken at Silcuri. 

52. NATADA RUGOSA, Walk. Catrtl. Lep. Het. B. M. v. p. 1109. 
[53. ZEUZERA, sp. The lams, pups, and perfect insects observed 

bj- J. Wood-Mason. The ' borer ' of tea-planters.] . 

54. PRODENIA CILIGERA, Gukn., Noct. i, p. 164. 
55. AMYNA SELENAMI'HA, GuBn., Noct. i, p. 406. 
56. ALAMIS UMBRINA, GnBn., Noct. iii, p. 4. 
57. XANTHODES TRANSVERSA, Gukn., Noct. ii, p. 211. 
58. VARNIA IGNITA, Walk., Catal. Lep. Het. B. M. xxxiii, p. 825. 
59. ANOPHIA OLIVESCENS, Gukn., Noct. iii, p. 48. 
60. ATHYRMA, sp. ? 
61. CALESIA HEMORRHODA, GuBn., Noct. iii, p. 258. 
62. REMIGIA FRUGALIS, B'abr. (Walker, Catal. Lep. Het. B. M. xiv, 

p. 1507). 
63. REMIGIA ARCHESIA, Cram., Pap. EX0t. pl. 273, fig. F. G. 
64. CALLYNA JAGUARIA, Walk., Catal. Lep. Het. B. M. xiii, p. 

1809. 
65. SERICEA SUBS~RUENS, Walk., 1. c. xiv, p. 1276. 
66. LYGNIODES HYI~OLEUCA, GuBn., Noct. iii, p. 125. 
67. ARGIVA HIEROGLYPHICA, Drury, Exot. Ins, ii, pl. 2, fig. 1. 
68. NYCTIPAO CREPUSCULARIR, Cram. (Walk., Catai. Lep. Het. B. M. 

xir, p. 1304). 
69. NYCTIPAO OBLITERANS, Walk., 1. C. xiv, p. 1307. 
70. HULODES CARANEA, Cntm., Pap. E x o ~ .  pl. 269, fig. E. F. 
71. LAGOPTERA HONESTA, Hubn. (Walk. Catal. Lep. Het. B. X. 

xiv, p. 1352). 
*72. OPHIDERES SALAMINIA, crclm., Pap. Exo~.  pl. 174, fig. 8. 

73. OPH~DEREY FULLONICA, 

741. SPIRAMA COHERENS, Walk., Cahl. Lep. Het. B. M. xiv, p. 
1321. 

[75. EUYETA CRAMERI. The larvm observed by J. Wood-Mason. 
The ' leaf-insect ' of planters.] 

(76. EUMETA, sp. The larvre observed by J. Wood-Mason. The 
' #tick-in~ect ' of planters.] 

77. L,ir;~ru TAT~ACA, Walk., Catal. Lpp. Het. B. M. XX, p. 59. 
78. URAIITERYX CROCOI'T14;RATA, Kollar, Hiigcl's Kmch. ix, p. 183. 
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79.j BUZURA MULTIPUNCTARIA, Walk., Catal. Lep. Het. R.  M. xxvi, 
p. 1531. 

80. ELPHOS SCOLOPAICA, Drury, Exot. Ins. ii, pl. 22, fig. 1. 
81. MACARIA NORA, Walk., Catal. Lep. Het. B. M. xxiii, p. 9 a .  
82. NAXA TEXTILIS, Walk., 1. C. vii, p. 1743. 
83. MICRONIA CAGEATA, GuQn., Plial. ii, p. 27. 
84. MICRONIA ACULEATA, GuBn., 1. c. ii, pl. 13, fig. 8. 
85. ARGYRIY OCELLATA, H. Sch. (Walk., Catal. Lep. Het. B. M. 

xxii, p. 807. 
86. ACIDALIA, sp. ? 
87. A B R A X A ~  MARTARIA, GuBn, Phal. ii, p. 205. 

88. ARTURA PUNCTIPERALIS, Guen., Delt. et Pyral. p. 320. 
89. EUGLYPHIV PROCOPIALIS, Cram., Pap. Exot. pl. 368, fig. E. 

CRAMBICES. 

90. APURIYA XANTHOGAGTRELLA, Walk., Catal. Lep. Het. B. M. 
xxvii, p. 194. 

TINEINES. 

*gl. N o s v ~ w ~  REPLETELLA, \Irtllk., Catal. Lep. Het. B. M. xxix, 
p. 831. 

92. SAGORA RCTILELLA, Walk., Clulracters of Und. Lep. Het. p. 101 
(1869). 

[The insects before whose names an a~terisk (*) i9 prefixed were 
rnptured on Nemotha, a peak of the North Cachar Hills about 3300 feet 
high. All the rest were taken a t  Silcun', Bonkllai, Silduby, Dharmkhal, 
Durgakuna, Doarbun, Irangmara, Doloo, Subong, and othor tea-gardens 
in the plains. The only species of any interest to tea-planters are the 
Zeuzera and the two me-bearers belong in^ to the genuA Enmeta, descrip- 

a tions of which will be published hereafter elsewhere. J. W-M.] 



X I . - M  ,Sy# t$ tk Spiits qt Chmd,ctk a mnwknhk (has qf Mant iah  ooucptm to I d +  e d  Tny&wl . t ~ e r i . ~ . - -  Ry .I. W*S,~W 
M.mor, OfiCicrtilg Swpmktp*Ae*t o$ the Idhr M m m ,  a d  P.ruh 

$ 8 6 ~ ~  oj- C o q m r d k  Aaabmy i* tke M d i c ~ l  t'd1e.e t'cw',-rtt& 
(with 1s W r n h ~ )  

Since tbe h e r  w . ~ o n  of this S.popsis nx* p M i s h i ,  wme 
additional nuterid h s  fallen into my hm&, by the aM of which .h haw 
been enabled to establish the existence of two distinct 1ntIk.n s l w i ~ t  
and to identi$ with certaiatj A larva w\\ic\i 1 I d  pmvitws\\' xwsiicnfii 
with hesitation to CA. rkcwnbictdJis, 

Tao Indinn species haw been dcwri\wd, one \ y  khbvicins ander 
the name of Madis cn~cellatcl ,  e ~ d  tlw ot.l\er \Q- I k  h t i m e ~  M ('A. 
quilkr from a perfect male insect. and A larm, Tile writ. d i m w r y  \JE 
the h e  female of the letter p m m  that. t . 1 ~  i ~ l ~ w t a  1 1bad I>w~\>~*(v 
considelled to be female.s and nhnorral male* of it. nq~wel r t  n difhvnt 
species, to which I haw talro l tw I\rwitat.iol\ in a p l \ l ~ i t y  t,Le E\h\4vLn 
name that Prof. W e ~ t m 1  Iuw I ~ R U ~ C Y ~  n fvnlrrlc fmrn Sntww in the 
Oxford Museum Oh. ctt ncz l l t~ ta .  

De SRussure hAa deeoribed md f&p-cd oao of the rtrntarknlde I a r w  
of the genus-that of hin C h .  q ~ i l h - ,  a11d pointed olrt the clone w m -  
bbnce it beam to tb t  of nit American apccion ; 1h Jlr)m hna m w t \ y  
6 g m d  a l a m  of Ch. rhat~tb ico l lk  mhial~ ia nearly iatcrnledink in 
between my figuros 3 and 4 ;  a \arm of C'h, vhoa th t~ i~ lm  in p t w e r d  in 
the Britieh Museum ; and I givo 8~unln  of tho 1arm of t.lrtw nddit.ionnl 
species and dso of an earlier ntRgo of (?h. qt t i l l ta ; an tlrnt, cclrrnt.ing the 
larva of Ch. stncstada figured by Mbrinn, Inrw of tro Ivnn tlraa 7 out. of 
the 9 s p t h ~ i t l ~  n v n g n i ~ ~ ( \  1)s nlo nW IIVW k1roiv11. 

Fig. 1. Fig. 8. Nu. 8. Fly. 4, 
Chawadodir ennccllatn. Oh. bwnnsri. ah. 11vfi.ill~i. Oh, 81114 illa, 

9 nymph. 8 nymph. d nynipll. 9 11yn1ph. 

Tile closo uimilarity of those Inrva, Lo ot~o sttotllc,r f~tr~rinl~us ir 

remarkable cot~firmtrtiolr of tllo viuw tl~;tD tllu ~rtl~tlllr 1 1 1 ~  C I ) I I ~ I * I I U I ~ ~ O .  

rnn,T-r. 
D.r *~zeo 5v 

C- 
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X I . - M e d  Synqpeia of the 8pecies of Chcsdodis, a remarkable &nus 
of Mantodez, c m o n  to Ind* and Tropical America.-By J. WOOD- 
&SON, Oficiatimg Buperintendent of the Idia~t  Museum, and Pro- 
fwrw of Comparative Anatomy in the Medical College, Calcutta. 

(With 16 Woodcata.) 

Since the former version of this Synopsis waa published, eome 
additional materiel haa fallen into my hands, by the aid of which I have 
been enabled fo establish the existence of two distinct Indian species, 
and to identify with certainty a larva which I had previously assigned 
with hesitation to Ch. rhombicollie. 

Two Indian species have been described, one by Fabriciw under 
the name of Mantie oancellata, and the other by De Sauesnre aa Oh. 
rquilla from a perfect male inaect and a larva. The recent discovery of 
the true female of the latter proves that the insects I had previowly 
coneidered to be females and abnormal males of it represent a different 
species, to which I have the less hesitation in applying the Fabriciau 
name that Prof. Westwood haa named a female from Saugor in the 
Oxford Museum Oh. cancellata. 

De Saneenre haa described and figured one of the remarkable larvm 
of the genus-that of his Ch. squika-, and pointed out the close reeem- 
blance it beam to that of an American species ; De Born hae recently 
figured a larva of Ch. rhombicollis which is nearly intermediate in age 
between my figures 3 and 4 ; a larva of Ch. rhomboidea is preserved in 
the British Museum ; and I give figures of the larvae of three additional 
species and also of an earlier shge  of Ch. squilla ; so that, counting the 
larva of Ch. strumaria figured by MQrian, larvm of no less than 7 out of 
the 9 apecie~ recognized by me aro now known. 

w 
Fig. 1. 

Cholradodia cunccllata. 
4 nymph. 

Fig. 2. 
Oh. bmnneri. 
d nymph. 

Fig. 3. 
Ch.  sewillei .  
d nymph. 

Fig. 4. 
Ch. squilla. 

O nymph. 
The close similarity of these larvae to one anotl~er furnishes a 

re~nnrkable confirmtrtio~l of tho view th i~t  tho adults nru co~~~~uuet.ic. 
2 

D.r *~zeo 5" zr'r''-- 7 
C- 
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I Genus CH~RADODIS,  Serville. 

A. Fore femora without a black blotch on t L  inner ~irle. 

Madame M6rian, Ins. de Snrinam, 1726, tab. 27, $2 et nymph. 
Roesel von Ilosenhof, Der monstlich-heransgegebenen Insecten Be lns t ipg ,  2ter 

Theil, 1749, Locust tab. iii, fig. 1 et 2, Q et  nymph (copiod from MBrian). 
Mantis stt-wn.uk, Linn., Syst. Nat. Ins. t. i, pt. ii, 1767, p. 691, no. 13, 9. -- Fabr., Ent. Syst. ii, 1793, p. 18, no. 21, 9 .  - caneellata, Stoll, Spectres et  Mantes, pl. xi, fig. 42, 9 (non Fabr.). 

C h a d o d i s  cancellata, Serville, Hist. nat. des Orthopt. 1839, p. 206, 9 (non 
Fabr.). 
- cancellata, Sanssnre, Mant. Americ. p. 19, 8, 9. 
- stmmarin, Wood-Mason, J. A. S. B. f i x ,  pt. ii, p. 82, 1880, 9 

Madame Mhrian was the firat to figure a species of this genw. 
Her figures were named and described by Linnceus, whose description 
applies to the perfect female insect, his name having obviously been 
suggested by rt fanciful resemblance of the swellings on the sides of the 
pronotum in the supposed nymph to series of scrofulous tumours 
(e t ruw) . 

Pig. 5, Q . 
The wcompttnying outline drawing of the pronoturn of n q)ecimen 

when superposed upon the same part of Mkrian's figure, accurately coin- 
cides therewith. 

Stoll '~ figure 42 without doubt represents a specimen of the same 
species. 

HAB Cayenne ( 9 ,  Smille) ; Snrinam ( 9 ,  Me'n'an, St021 ; d 9 ,  De 
Sauseure) . 

B. Fare femora with a black blotch on the inner side. 

(a.) The blotch on the lower hahalf of the joint (American). 

In the females of the following two species, the posterior angles of 
the pronotal expansions are broadly rounded and are not produced back- 
wards beyond the level of the hinder end of the primitive pronotum. 

3'2 
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Mantk rhombicollis, Latr. in Voy. de Hnmb., Zool., Ins. p. 103, pl. 89, figs. 2, 3, 8 .  
C h a d o d i s  paruviano, Serville, Hi&. nat. den Orthopt. 1839, p. 207, 8 .  
-- strumaria, Stbl, Syst. Mant., 1877, p. 15, 8 9 .  
-- rhombicollis, Wood-Mason, 1. o. p. 8 2 3  $! .-De Bone, Liste den 

Mant. Mns. Roy. de Belg. 1889, p. 6; et Comptes-rendne Boo. Ent. Belg. Nov. 1883, 
p et nymph fig. . 

The blotch commences, in both sexes, near the base of the femur, 
extends through the nngnal groove nearly to the middle of the joint, and 
is there succeeded by a marginal row of black points in contact with the 
bases of alternate spines. 

Fig. 7, p . W. 6, 8 .  
HAB. 8 3, Guapquil, in the collection of the British Museum ; 

New Granada ( 8  9 ,  Stll) ; 9 et nymph, Ecuador, in Mus. Roy. Belg. 

3. CH~ERADODIS BEEVILLEI. 

Wood-Mason, 1. a. p. 83, 3 et nymph. 

9 .  Closely allied to the preceding, from which it differs in having 
the marginal field of the tegmina proportionately narrower, and in the 
smaller eke, as well as in the different shape, of the femoral blotch, which 

Pig. 8, 9 .  
is small and 0-1, commences just beyond the u n p l  groove, and ia fol- 
lowed by a marginal row of small black points. 

HAB. 2 9 ,  Caohe, Costa Rica, in the collection of Messm. Oodman 
and Salvin and of the Indian Museum ; nymph (Fig. 3), Chiriqui, in the 
collection of the Indian Museum, Celcutte. 
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Wood-Meson, J. A. 8. B., 1882, xli, p. 21, $! et nymph. 

9. Closely allied to Ch. rhombicol2ix, Latr., and Ch. Servillei, W.-M., 
differing from both in the size, shape, and position of the femoral blotch, 
which is nearly thrice as long as broad, extends rather further in front 
of the ungual groove than i t  does behind it, and is followed by four black 
pnncta arranged along the lower margin of the joint a t  the bases of alter- 
nate spines), and in having the posterior margin of the pronotum slight- 

ly convex instead of concave ; from the former in its much narrower and 
from the latter in its rather broader tegmina ; and from the latter iu the 
upper margin of its fore femora being coarsely granulated, and sinuous 
instead of straight, in which latter respect it approaches the former. 

HAB. ? and nymph (Fig. 21, Santa FQ de Bogoti, New Granada, in 
coll. Ind. Mus. Calcutta. 

I n  the females of the next two species, and, in all probability, in those 
of Ch. rhomboiba also, the posterior angles of the pronotal lamellm are 
rounded-angulate and produced backwards, so that the hinder end of the 
primitive pronotum projects in the bottom of an angular emnargination. 

Chwadod i s  laticollis, Berville, Bevne, p. 24 ; Hiet. nat. den Orthopt. 1839, p. 
208, pl. iv, fig. 2, 9 .  
- - Baessnre, Mantes Americ. p. 20, 0 .  - strumoriq Id , ibid. p. 18, d . - laticollia, St61, Syet. Mant. 1877, 17, Q . - - Wood-Mason, J. A. 9. B. 1880, vol. xlix, pt. i i ,  p. 83, d ?. 

The blotch is situated, in both sexes, just beyond the nngual groove, 
is oblong-rhomboidal in ~hnpe,  and is followed by two black points on the 
hues  of alternate spines ; there is a fnscoos speck a t  the end of the stig- 
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Fig. 11, 0 .  Fig. 10, 8 .  
matal spot of the tegmina ; and the antero-latcl-a1 lnargins of the prono- 
td lamellse are arcnate or convex, especially in the female. 

HAB. 5 8 ,  5 0,  Ecuador, in the collection of the Indian Museum, 
Calcutta ; Peru ( 8 ,  St&]) ; Cayenne ( 9 ,  ServiEle et SUl) ; Surinam 
( 6 , Sausswre) . 

Wood-Xason, 1. c. p. 83, 8 9. 
Differs from the preceding in the shape of the blotch (which is 

pointed at  both ends and commences in the ungual groove, and on either 
side of whichthe femur is pale luteous-yellow instertd of being clouded with 
fuscous) ; in being without a fuscous speck at  the distal end of the 

Fig. 13, 8 .  Pig. 12, 9. 
stinpa; in its shorter and differently shapcd facial shield ; and in having 
the antero-lateral margins sinuous-concave and the lateral angles of the 
pronotal expansions more broadly rounded off. 

HAB. 1 8, 4 8, Ecuador, in the Museums of Calcutta and Oxford. 

7. CH~RADODIS BHOMBOIDEA. 

ilfuntin rhomboidea, Stoll, Spcctros et Mentea, pl, xi, fig. 45, d. 
Cheradodis rhomboidea, Wood-Mason, 1.  c. p. M, b .  

A male insect from Pad ,  in the British Muscum, agree8 ncithcr with 
Sanssure's description (loc. sthpa cit. p. 18), nor with any of tho speci- 
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mens in the Indian Museum ; it more nearly approaches Stoll's figure, 
agreeing therewith in the points in which i t  differs from the former. 

The blotch commences in the mguaI'groove, thence extending aa far 
along the fequr  aa in the preceding four species, but it is not followed 
by a marginal row of black points. The pronotal lamellm have no poste- 
rior angles, their postero-lateral margins dwindling away to nothing 

1 
posteriorly. 

HAB. 5 ,  Par4, in the collection of the British Museum. A nymph, 
from Ega, in the same collection, probably also belongs to this species. 

This species is nearest allied to Oh. laticollis. 

I (p.)  The blotch on the zcpper half of the joint (Indian). 

Mantis cancellata, Fabr., Ent. Syst. ii, 1795, p. 18. 
Chmadodis squilla, Lncas, Ann. Ent. Soc. Fr. 5 a&. ii, 1873, p. 32, 9 .  

Wood-Mason, 1. c. p. 48 (ea parte). 

Pronotum dissimilar in the sexes, being much less dilated in the 
male than in the female; its antero-lateral and postern-lateral margins 
not forming an angle a t  their junction in the female. 

Femoral blotch narrower, confined to the foliaceons crest of the 
joint, and bordered below by a band of enamel-like bright emerald-green. 

I In the shape and extent of the pronotal expansions, the male of this 
species mnch resembles the aame sex of Chceradodis rhomboidea, diEering, 
however, strikingly therefrom in its mnch shorter pronoturn. The female 
approaches and differs from those of Clmradodis rhorr~bicollis and its 
allies in the aame respects. 

HAB. India (k'abricius) generally, from Ceylon, through Madras and 
Central India ( 9  in coll. Hop. Oxon.), to the banks of the Killing River 
on the N. E. Frontier (nymph [Pig. 11 in coll. Ind. Mus. Calc.) 

I Obs. A specimen of this species in the British Museum ie errone- 
ously labelled " 13razil." 

Chcc+adodis squilla, sanssnre, M61. Orthopt. t. i, 3me fasc. p. 161, pl. iv, flg. 3, 
Sa, d et nymph. 

? - - Lncaa, Ann. Entom. Sw. Fr. 5 86r. t. ii, 1872, p. 32, 9 .  
- - Wood-Mason, 1. c. p. 84 (ex paiZe). a 

Pronotum similar in the sexcfi, its postero-lateml forming with its 
antero-lateral margin rt distinct angle in both ; that of the male differing 
fro111 that of the female only in being rnther less expanded, and conse- 
quently less convex, postcro-latemlly. 

Femoral blotch broader, extending on to tho primitive femur np to 
the inl~er end of the unequal gmove and not bordered with green. 
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Fig. 14, 8. Fig. 15 0 .  

I t  is much more probable that the inuect obtained by M. J a n ~ e n  in 
the neighbourhood of Madras and described by Lucm as the opposite sex 
of De Sanssnre's species is a female of the preceding than of this species. 

HAB. Ceylon, d e t  nymph in Geneva Museum, S Q and lams in 
Mnsenms of Calcutta and Colombo. 

I am indebted to the courtesy and liberality of the T m t e e s  of the 
Colombo Mnsenm for perfect insects and nymphs, and to Mr. F. X. 
Mackwood for a nymph of this species. 

I n  Fig. 14, the left lateral angle haa been much too rounded off by 
the engraver; i t  should be like the right. 



I N D E X .  
a Names of New Qenora and Species havo an saterisk (*) profixed. 

Abraxaa mcutaria, 287 
Aoanthope, 808 

e9msina, 41 
parsganeaa, ib., 42 

~c i&l ia ,  237 
Alamie nmbrina, 236 
Aloe sanguinolenta, 236 
Alope ocellifera, ib. 
Amblypodia, 48 

,, abeene, 41 
1, sgsba, 88 ,, nlea, ib., 89 
,, andersonii, 43 
,, nnthelw, 89 
,, apidenns, 41 
,, areate, 89, ib. 
,, -8, 42 ,, ntkinaoni, 38 
,, a tnu ,  89 
9, b a d w ,  ib. 
,, bnpola,88 
,, -, 41 ,, d i d ,  ib. 
, erylw, 80 
,, falgib, 41 
I, Ban-* 
81 j-gal% 87 
,, psraganeaa, 42 ,, perimnta, ib. 

' , selta, 38 
,, - 9 4 3  ,, vidnra, 86 
,, zeta, 41 

Amyna elenampha, 2-86 
a n a a  zos 
Anophia olivescene, 236 

WAphendala divarioata, 236 
Aphntnne, 26,27 

,, o o n c a n ~ ~ ~ ,  27 
,, hima1ayanw, ZB 
,, khnrdanns, ib., 27 
,, IBZnlarillll, 27 ,, lilnoinw, 28 
,, lohita, 88, 27 
,, Innnlifor, 28,.261 
,, Innnlifera, 261 ,, nipalicns, 27 
,, oriesanne, ib. 
,, pegnanns, 28, ib. 

33 

I #Aphnmns tigrinns, 25 
I ,, trifnrcatne, 26, H 

,, vnlmnne, 25 
,, zebrinna,28 

zoilns, ib.  
hpp/(1,, 46 

,, ambo'ides, ib. 
*Appo=, 38 ,, a t h s o n i ,  ib. 
Ap- xanthogastrella, 237 
h v a  hieroglyphioa, 236 
Argyris ooellata, 237 
Arhopala ohinonaie, 41 
Artaxa snbfasciata, 236 
Astnrs pnnctiforalia, 237 
Athyrma, 236 
Baraine oonjnnotana, 236 

,, gratiosa, ib. 
,, teaseUata, Q. 

Bizone bianoa, ib. 
Bombycee, 254 
Bnzura mnltipnnotaria, 2-87 
Calamitee, 191, 193 
Calesia hmmorrboda, 236 
Callyna jagnaria, ib. 
Calymnia panopne, 234 
Catophaga, 43 

,, neombo, ib. 
1, panlina, 44 ,, nwps to f i ,  ib. 
,, Ward i i , 43  

Cephdoqs  lacteipennia, 283 
,, locnsh, ib. 
,, quadrimsonla, ib. 
,, terpsiohoro, ib. 

Chalooaia argentah, 234 
*Chliaria, 32 

,, caohara, 83 
r,  c h - i h  ,, eltola, sb. 
,, kina, ib. 
,, nilgirica, ib. 

otbona, ib. 
ch&adodia, 238,289 

,, bmnnori, 238, 241 
,, canoollata, 238, 239, 243 
,, laticollia, !MI, 243 
,, pernvianrr, f2M 
,, rhombioolh, 238, ib., &1, 



Chmradodis rhomlwidea, 288, 241, 242, 
24l3 

,, eervillei, 238, M, 241 
,, eqnilla, 238, 243 . 
,, etalii, 242 
,, ntrnmaria, 238,239,2PO, 241 

Chryeophanna, 26 
* r ,  bemdJmha, ib. 

I, ~hlaoae. ib. 
atygi&m, ib. 

0i0ada:'229 
,, aflinie, 211 
,, antna, 229 
,, apicalis, 231 
,, anmta, 230 
,, m w a ,  220 
1, fermginea, 280 
,, flavida, 226, 227 
n gnttIIlari0,m 
, hemiptera, 216 
,, imma~nhta, 281 
,, imperatoria, 229 
,, indioa, 217 
,, intennedia, 231 
,, macnlata, 222 
,, maanlicollia 280 
,, -nifera, 423 . .. 

meartxiam, 217. 6.  

,, nobilis, 216 
,, obteota, 226 
,, wtonotata, a21 
,, opemdata, 231 
,, peroheronii, 223 
,, p h m n i m ,  219 
,, philmmata, 218 
,, pdchpa ,  228 

eangmnea, 218 
,, Bangninoleta,ib. 
,, epeoioea, 217 
,, epinoea, 287 
,, eplendidnla, 220 
,, snbtbota, Pa8 
,, enbvitta, 280 

enlph- 888 ,, testawe, 219 
,, thdaerine,288 
,, trabeata, 819 
,, vaOina,aal 
,, vaghats, 22-8 
,, ~eriene,226 
,, vioina, %XI 
,, vireeoene, 288 

&3ntes,2ao 
oi&i&, 210 . 
Cirrhoohma, 19 

a b n o d ,  ib. 
''co*&te, as 

,, illargis, ib., 86 
rnaonlsta, 86 

oos;opseltrie, 226, a%, ,, sMPllo, 1116,227 

Cosmopealtria dorj-ca, 226, 227 
,, dnrgn, 226. 
,, flavida, 227 
,, obtecttl, 226 
,, oopga, 227 
,, eita, 226, 228 

epinose, 226,327 
0rarn&e, 287 
Creatonotm diminnta, 235 
Orionla trifenestrata, ib. 
Cryphtympana, 280 

,, atrata, 2-81 
,, irmnnalllata, ib. 
,, intermedi8, ib. 
,, mots, 280 

vioina, ib. 
1 ranpi t9,  a 

I,  p-w, 
,, tympaaifera,ib. 

, Cyolosie panthona, 234 
,, papilionaris, ib. 

ID""- bk, ib. 
,, ootye,d. ,, vidnra, ib. 

"Daresene, 42 .. ,, newera, ib. 
,, perimnta, ib. 

Dendorix naaaka, 34 
ODevanica bicolor, 286 

,, risa, ib. 
Dioeropygia, 226 
Diotyopteris P simplex, 193 
Dioynodon, ib. 
Dipsaa malika, 84 
Dreata teetaoea, 286 

'Dmpadia, 81 ,, bohdnvalii, ib. 
! 

0 ,, fabrioii, 82 
,, lie&, ib. 

ohlorog&ter,. 226 
oinctimanw, 288 
immaoula, 826 
internerate, 224 
lateralie, ib. 
linearis, 228 

z 2 ,  $ ,326 
miorodon, 224 
-, 226. 
nioomaohe, !ZH 
obteote, 226 
radha, 425 
ramifera, 428 
mrnia, 225 
eatarata, 227 
eingnbrie, 226 
epinose, 227 
ti@la, 224 



. Dnndnbh tripnrasnre, Ba5,826 
$1 228 
,, vaginata, 228 
,, variane, 226 

vibrans, 220,2%6, ib., 888 
Elpi& ewbpaice, 287 
Emathis, 229 

,, mgrota,ib. 
Eremoptens, 189 
Egoiis, 19 

,, ariadne, 20 ,, indim, ib. 
,, merione, 19, ib; 
,, tapestrine, 10 

Erynnis, 61 
,, alcem, ib. 

Eterneia rim, 236 
"Enaepa, 29 

milions, ib. - 
~ndhromia pokymenq 8 & ~  
Englyphis prooopialie, 237 
Emneta, 836, ib. 

,, orameri,asS 
Ensohem8 militaris, 23.4 
Eneemia belhtrix, ib. 

oommapie, ib. 
~ n t h i e ,  18 

,, nndereonii, ib. 
I, OoaytQa, 10 ,, lepidee, ib. , 

mmnairii, ib. 
~idioine, 281 

I, oorvae, ib. 
,, immaanlata, ib. 
,, intermedia, ib. 
,, operodate, ib. 
,, m t g  230 

vicina, ib. oAna, 2zo,2!&l 
,, oonsobrine, 882 
,, oonsore, 281 
,, dives, ib. 
,, testiw, ib., 2B2 
,, msaolate, 222 ,, ootonotat8, 221 
3, d p h ~ r e e ,  

Gangamoptens, l9lIL92,194 
Goometros, !#6 
Oloseopteris, 189,191, 193, 1% 

,, bmwniam, 189,191,192 
damadios, 1OS 

~ r e ~ i t e t t i x ,  221 
~ t t a t ~ ,  8. 

Hswneris hylna, W)4 
Besperia &, 49 
IIeeperiidm, 47 
fieterooera, 234 
Eetemeia edwla, ib. 

,, magnifica, ib. 
Ilipoeoritia, 48 

* ,, hbeoilis, ib. 

Hiposoritia i n d q  66 
,, nwhana, ib. 

Histia papilionaris, f% 
.Hornoptern, a10 
Hneohye, 218 

,, orooea, 280 
,, fnmigata, ib. 
,, inwmata, 818 
,, octonotata, 821 . 
,, phmnionra, 219 
,, philmnwta, 818 
,, nanguines, ib. 
,, esngninolente, ib. 
,, qlendidnla, 220 
,, teataoea, 219 
,, thorsoie, ib. 
,, thoracica, ib. 
,, tmbeata, ib. 
3 ,  tranwersa, ib. 

Ifnlodee mmnea, 236 
HYpolYcae% 2 9 , a  

,, andaimma, 81 
I, ffltyle, ib. 
9' A, 83 
,, chandram, ib. 
,, elto14 a. 
" erylna, 80 
,I p t e 4  84 

kina, 89 
,, ailgirios, 0. 
,, othons, ib. 

sipylne, 80 
,, eisyphns, ib. 
,, thanytae, ib .  
,, theoloidee, 81 

tmolne, 80 
alaiphron, 2811 

,, elavata,ib. 
,, helimnis, ib. 
,, marmorea, ib. 

plaginota, ib. 
~ d k i s ,  46 
,, onens, ib. 

* snrya, ib. 
10 iL,  w, 3% 86 

1,  W ~ Y E ,  86 
' ,, helins, 85, ib. 

,, illnrgia, 86 
,, macnlstas, ib. 

I&, 44 
,, gandnca, ib. 
,, monlmeinensis, 48 

Lagoptern honesta, 286 
W r a  talaoe, ib. 
Lopidodendron, 191, 198 
Lepidoptera, 16 
Loptopsaltria, 227 

,, gnttolarie, tb 
t n b ~ ~ s u ,  sb. 

* ~ a d i a .  61 
,, myapa,BO 



Lobocla liliana, 61, 62 
Logania, 22 

,, anderaonii, ib.  
,, marmorata, ib.  
,, mbstigosa, ib .  

Lophura pnailla, 234 
Lycsona, 23 

,, bilncha, 24 
,, bmteala ,  ib., 261 
,, bracteata, 261 
,, chamanica, 23 
,, fugitive, 25 
,, malaya, 22 
,, nadira, 24 

Lycmnesthee, 28 
,, bengalensie, 8. 
,, lycmna, ib., 261 ,, lycmnina, ib., 261 

lycambea, 23 
merpiana,  ib.  

,, ori~sica, ib.  
Lymnidm, U), 261 
Lypiodos hypolonca, 236 
Lymantria obeolota, 236 
Macaria nora, 237 
Macroglossa belie, 234 

,, gilia, ib. 
,, gyrane, ib.  
,, Inteata, ib.  

Macrotwniopteris Iata, 189 
Mancipium, 46 

nagannm, ib .  
Manti: cancellata, 238, 239, 243 

,, rhombicollis, 240 
,, rhomboidea, 243 

strumaria, 239 
MiAtodea, 206, 238 
Mcgisba, 21 

,, sikkima, $3. 
,, thwaiteeii, ib.  

Molnmpalta, 226 
,, variane, 226 

Melittia enrytion, 231 
Mioronia acnleata, 237 

,, w e a t a ,  ib .  
Milionia eonea, 234 
Mogannh, 232 

,, fnnebrh, ib. 
,, illnstrata, ib. 
,, indicane, ib.  
,, Iactoipennie, 233 
,, locnata, db. 
,, obliqna, 232 
,, qnadrimacnla, 238 
,, recta, 232 
,, terpeichore, 233 
, ronustiesimn, 232 

Myrina lisiae, 81 
,, malika, 34 
,, milionia, 29 
,, rav inb ,  81 

Yyrina eipylna, 80 
,, thecloides, 31 
,, travana, 37 

Nmggarathiopsiq 194 
Narathnra, 42 

,, arm, ib.  
,, Mona, ib.  

Natada mgosa, 236 
Naxa textilia, 237 
Nootnes, 236 
Nosymna repletella, 237 
Numenee insignia, 235 
Nyctalemon zampa, 234 
Nyotemora lacticinia, ib.  
Nyctipao orepnscnlaria, 286 

,, obliterane, ib .  
Nymphalidm, 16 
Nymphalinm, 18 
Oncotympana, 228 
Ophideres fnllonioa, 236 

,, ealaminia, ib.  
O r M a  albifascia, 236 
Oxypleura basialba, 214 

,, bnfo, 216 ,, eangniflna, ib.  
,, snbmfa, ib .  

Pamphila pnrreea, 48 
Panohala, 88 

paraganem, 42 
Pa$io, 46 

,, apidanne, 41 
,, aaiaticns, 46, 47 
,, ladakensis, 46 
,, lisiaa, 32 
, eikkimeneie, 47 

Papilionidm, 48 
Papilioninat, 46 
Parapithecope, 20 

ganra, ib. 
* ~ a t h a l ~ ~ ,  21 
* ,, albidiaca, ib.  

,, malaya, 22 
Pewpteria, 192,194 

,, anstralis, 192, 196 
,, indica, 196 

Perina basalis, 235 
Philona inope, ib.  
Phyllocrania, 206, 207, 208 
Phyllotheca, 191, 192, 194 

,, anstralis, 196 
indica, 191 

~h~ll: thel~e,  206 
,, paradoxnm, 209, 210 
,, weatwoodi, 207, 210 

Pidorna glanoopis, 234 
Pierinm, 43 
Pintia ferrea, 235 
Pitasila varians, 234 
Ylatylomia, 2243 
Platypleura, 211 

,, andemana, 214 



*Platyplenra aesemenais, 212 
,, baeielba, 214 
,, bnfo, 216 
,, mlebs, 213 
,, cervina, 217 
,, . wngrex, 211 ,, distincta, 233 
,, insignia, 216 
,, interns, 211 

0 ,, nicobarica, 213, 233 
,, nobilia, 215 ,, wtognttata, 216 
,, phalrenoides, 211, 212 
,, roepetorffii, 214 
,, eemilncida, 215 
,, ephinx, 218 
,, straminen, 217 
,, snbmfa, 216 

Pleaioneara, 48 
,, lenoooera, ib .  ,, lilinna, 52 

mnnda, 48 
~ow)ilzp~altrie, 211 

,, *is, ib .  ,, onpitate, 214, 216 
,, ootogottsta, 216 

Polyneara, 211 
,, ducal*, ib. 

Polyommntns erylne, 30 
Pomponis, 228 

,, bindnesre, $3. 
,, imperatoria, 229 ,, Lama, 228 ,, linearia, ib .  
,, madhave, 229 ,, tigroidea, ib .  
,, tranwerse, 228 

nrania, ib .  
P r n ~ p ~ ,  87 

,, bhotee, ib .  
Prodenis oiligera, 286 
Pyralee, 237 
Bedoa submarginate, 235 
.Bemelane, 87 

,, jangela, 8. 
,, travana, ib. 

Bemigia arohesia, 236 
frugalis, ib.  

Eh&opteris, 191, 193 
Rhodogeatria aetree, 285 
Rhynohota, 210 
Enbidgea maakayi, 192 
Sagora rntilelln, 287 
LSatadra, 38 

,, abaenn, 41, 261 
,, absene, 261 
,, sgaba, 80 ,, alea, ib., 89 
,, anthelns, 89 
,, apidanae, 40, 41 
,I  -te, 89, 40841 

Satadra ntrex, 38,S9 
,, baaalne, 39 . I, bnpola, 38 

cxeoa, 41 
a :: oanaraica,39 

,, chinensis, 41 ,, ohola, 89, 40 
,, diardi, ib. 
,, fnlgidn, ib. 
,, lnmla, 40 

a ,, patnna, ib.  ,, selta, 38 
%eta, 41 

S B & U ~ ,  M) 

1, bhagsva, 2). ,, narada, ib.  
,, phisara, ib .  
,I ww*. 

Batmle, 16 
Soieroptern, 2e0 

,, crwea, 0. 
,, fumigatn,ib. 
,, eplendula, ib. 

Sericea snbstrnenn, 236 
Simnlinm, 199,200 ,, indicnm, ib. 

crnatum, 200 
a~inti:nse, 88 

I, EPtei, 34 ,, malika, 8. 
1, n d a ,  ib. 

Sphenopterie, 191 
alate, ib .  
po1~0rphg 8. 

~ ~ h i ~ e a ,  234 
Spiramn cohmrens, 286 
Stridulantia, 210 
snaetae, 49 

,, nditns,ib. * ,, mallet%, ib.  
d a ,  ib. 

~y&mia atlineonii, 234 
Taaua, 217 ' 

,, epeoiona, ib.  
Tsoniopteria abnormie, 189 
Tmnopterie daintreoi, 192. 
Tagiades, 51 

,, khaeiane, 8. 
mvi, ib.  

~aj-, 87 
longinne, ib. 

~eAlratnla, 188 . 
Tettigades, 211 
Tettigonia e5inis, 8. 

,, festive, 228 
,, macnlata, ib.  
,, obteota, 226 
,, wtognttata, 216 
,, philujmata, 218 
,, sengninolenta, ib .  
,, spwicaa, 217 



Tettigonia npintmn, 881 
,, aplendidula, Be0 
,, testaoee, 219 

vaginste, 
~ha$uka, 
Theola makka, &1 

nasalre, ib.  
~ h h e l d i a ,  194 
Tibicen, 281 

,, spicelie, ib. 
aurengzeb, ib. 

~in&ea, 287 
Tonem, 217 

,, albata, ib. 
,, divea, 221 
,, meamhie,  217 ,, melanoptma, ib. 

splendih ib. 
~re 'h la ,  206 

,, irrorsta, ib. 
,, vinhnn,a96 - 

'hypsnophow bd, 386 
lCryphmmmere plagifere, 284 
Drapteryx orooopteratq 886 
Varnia ignite, ib. 

, Vertebraria, 191,194 
Xanthodee t r a ~ ~ m  496. 
Ypthime, 16 

,, tqhab, 11 
-, ib. :: hordeldii, 18 

1, h o r n  17 ,, hllbneri, 18 
,, kaemira, 17 ,, mshratts, 16 
,, newera, ib. ,, norma, 17 
11 p"-, 18 ,, phbmela, rb. 
,1 m, 251. 

mla, 17, ib. 
zewZre, Z S ~ ,  zv 



EBBATA. 

Page 17, dxth line from fop, for ncso " wad rm?' 
,, ,, sixth line from bottom, for " tripupilled" read " bipnpilled." 
,, 19, ten linoa from bottom, omit the word " end &r " mnnpionow." 
,, 88, thirteen linen trom top, for " mbbaaal" r+ Is anband!' 
,, ,, five linen from bottom, for " lycce~." read lye+." 
,, 24, fonrteen lines from top, for " bractah" read "bract&#?' 
,, 26, fonrteen lines from bottom, for " nearn read "nearer!' 
,, 27, eleven linea from top, for " bleok " read " band." 
,, 28, eleven linen from top, for " M i j w  read lumdifwu." 
,, 88, ten lines trom top, for " Oatal. Lyo, Brit. M u .  p. 8. pl. 8, fig. 98, 98 

(1862\," read " Illu. Diarn. Lep., Lycsnidcs, p. 14, pl. 8b, figs. 48,rLg 
llRRII ' 1  \----,. ,, 40, twelve linea from bottom, mbstitnte s hyphenfor the oomme between 
the wordn cell " and " atreek." ,, 41, 5fteen and fonrteen lines from bottom, for "reerrn" end " abrmr " 
read " rssrus " and " obrars." 

,, 48, twelve linea from top, for " 664" read " 694." ,, 6Z,twolinwkomtop,for"xxii"read"rii" 




