
THE SIJU CAVE, CARO HILLS, ASSAM. 

PART I. 

By STANLEY KEMP, Sc.D., Superintendent, and B. CHOPRA, D.SC'., 
Assistant Superintendent, Zoolog~'cal Surrey 0/ I nelia. 

(Plates I, II.) 

INTRODUCTION. 

Although a large amount of work has been done on the faunas of the 
caves of Europe and N. America, little has hitherto been attempted on 
this subject in the Oriental Region. The caves that exist in Southern 
Asia are, so far as is known, not of large size, many of them are situated 
far from the main lines of travel, and the little faunistic work that has 
been carried out has not revealed the existence of peculiarly adapted 
cave-animals, such as have been found in other parts of the world. It is, 
perhaps, for these reasons that the faunas of Indian caves have hitherto 
been investigated only in a sporadic manner; such knowledge as we 
possess is for the most part limited to isolated records and descriptions of 
species collected iIi a haphazard manner and no concerted investigation 
of any single cave has yet been attempted. 

In Burma and the Malay Peninsula caves are more numerous than in 
any part of India proper, a fact which is to be explained by the greater 
abundance of limestone, and our knowledge of the fauna of these caves 
has been admirably summarized by Dr. N. Annandale and Dr. F. H. 
Gravely.! 

Caves also exist in the limestone of Assam but they appear to be less 
numerous than in Burma and our knowledge of their fauna has hitherto 
been extremely scanty; the Siju cave, with which this paper is con­
cerned, is probably the largest. In other parts of India caves of any 
size are very few in number and we have no kno,vledge ,vhatever of the 
fauna they may possess. 

The ~xistence of a large cave at Siju has been known for Inany years. 
Mr. T. D. LaTouche, formerly of the Geological Survey of India, pene­
trated it to a considerable distance in the year 1881, and has kindly given 
us a copy of his notes on the subject (see pp. 8, $)) ; but it had evident­
ly been explored to its furthest limit at a still earlier period (see footnote 
to p. 8). In 1919 Mr. R. Friel,I.C.S., then Deputy Commissioner of the 
Garo Hills, visited the cave and made a small but extremely interesting 
collection of the fauna. Among other animals he discovered a fresh­
water prawn with eyes less than half the normal size and a long-legged 
Reduviid bug not hitherto known to science. 

We visited Siju during January and February 1922, at a period when 
the underground stream to which the cave owes its origin was at its lowest, 
and spent about three weeks in examining the cave-fauna and topography. 
Our thanks are due to Mr. J. C. French, LC.S., Collector of Mymen-

1 Annandale, Coggin Brown and Gravely, J cU'rn. As?·at. Soc., Bengal (n.s.) IX, p. 39} 
( 1914). 

~ 3 ] 



4 Records of the Indian Museum. [VOL. XXVI, 

singh, and to Mr. N. E. Parry, I.C.S., Deputy Commissioner of the 
Garo Hills, for the help they gave us in making arrangements for the 
8omewha,t difficult journey from rail-head to Siju village. We wish also 
to express our appreciation of the services rendered by Mr. R. A. Hodgart, 
Zoological Collector; without his energetic assistance our results would 
be much less complete than they are. 

TOPOGRAPHY. 

In general character the Siju Cave may be described as an under­
ground water-course running in a tunnel of nummulitic limestone, with 
chambers or caverns-often of considerable dimensions-at various points 
in its course. The floors of the caverns are always covered with angular 
limestone slabs which have fallen froln the roof and are, for the most part, 
at any rate, above flood-level. 

The directio:Q. of the cave, speaking generally, is north-west. It 
extends to a depth of about three-quarters of a mile and, so far ~s we 
were able to discover, admits daylight only by the entrance. 

A plan of the cave, which. we made with the help of a prismatic 
compass and an Abney level is shown on plate I; for convenience of 
reproduction it is divided into three sections. To the Garos the cave is 
known by the name of" Dobakhol "which means "the Cave of Bats." 

The mouth of the cave is situated in a cli:ff on the- right bank of the 
Someswari river, between the villages of Upper and Lower Siju, in Lat. 
25°21' N. and Long. 90°41' E. It is about 85 ft. above the dry-season 
lev~l of the river and approximately 950 ft.l above sea-level. The 
path which leads to the mouth lies up the boulder-strewn course of the 
stream to which the cave owes its origin. 

The entrance (Plate II, figs. 1, 2) is a passage. about 350 ft. 
jn length, 28 to 35 ft. in breadth and 22 to 25 ft. in height. The floor, 
which is nearly horizontal, is composed of fine gravel with occasio:pal 
stones. The stream issues from a narrow tunnel on the western side of 
the inner end and flows at no great speed to the mouth, where "it dis­
appears temporarily beneath large boulders. The course of the st.ream, 
as will be. seen from the plan, is somewhat complicated and probably 
alters from season to season; on the occasion of our visit it was for the 
most part not more than 2 ft. deep, but in some of the pools and in the 
side-tunnel was as much as 4 ft. The entire passage is no doubt flooded 
in the rainy ·season. in the walls there are numerous vertical fissures, 
some of which extend to a considerable depth, and between the fissures, 
throughout the whole length of t.he ent.rance passage, there is a thick 
horizontal shelf of rock from 6 to 8 ft. above ground-level. This shelf, 
which is shown in the photographs on PI~te II, is no doubt to be 
explained by water action and differences in the hardness of the 
rock. The strealn must at one time have flowed at a higher level in a 
narrower channel and it was not until it had cut its way through the hard 
layer of which these shelves are composed that it was able to hollow out 
the broader passage beneath them. Daylight may be recKoned t<? ex~ 
tend to about 150 ft. from the entrance, from 150 to 350 ft. is the region 
of twilight and beyond 350 ft. is total darkness. 

1 For this figure we are indebt~d to officers of the Hydro-electric Surver of'Ass~m. 
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At the inner end of the entrance-passage is a spacious cavern inhabit­
ed by large numbers of bats (Oynopterus sphinx gangeticus). It is nearly 
250 ft. in length, 70 ft. in greatest breadth and at least 50 ft. in height, 
the roof as in most of the other caverns being perfectly flat. The 
floor is heaped with slabs and boulders which have fallen from the roof 
and is consequently much higher in many places than the 'level of the 
stream, which here runs in a narrow side tunnel. The o~y water in 
the cavern itself is a small rivulet which enters from a fissure in the north­
eastern wall and forms a few small pools before joining the main stream. 
At the inner end the cavern forms a cul-de-sac and is heaped with boul­
ders to a considerable height; at the further limit the air is intolerably 
stuffy and the place otherwi<3,e rendered unendurable by s,varms of bat­
parasites. The nauseating smell of bats pervades the \vhole cavern. 
The floor was at one time thickly covered with bat-guano, but the supply 
has bE!en exploited commercially and little now remains. The ground 
is, however, richly manured and supports an abundant fauna. 

In the south-western wall of the cavern, at about 500 ft. from the 
entrance, :there is a low arch, about' 5 ft. high, by which access is obtained 
to the main stream and the inner parts of the cave. The stalactites 
shown in plate II, fig. 3 ar~ found on the right-hand side imme­
diately before one enters this arch. On reaching the stream a faint 
glimmer of daylight can be perceived through the narrow tunnel by which 
the water makes its exit. Progress at this point was rendered difficult 
owing to the fact that the water entirely filled the tunnel and was in 
places from 4! to 5 ft. deep. It was, however, possible to avoid the deep­
est parts by taking to a small L-shaped passage on the further side of the 
stream. The floor in this.passage is bare rock and it is no doubt a water­
course during the flood-season. Beyond this passage, up to a point 
1,400 ft. from the mouth, the cave has. the form of a tunnel and is quite 
straight, except for a short right-angle bend at about 850 ft. The tunnel 
varies· in breadth from 12 to 28 ft. and, excluding a deep longitudinal 
fissure in the roof, is ip. most parts from 9 to 10 ft. in height; at 850 ft. 
from the entrance, however, it rises to 20 ft. and at 1,300 ft. to about 25 
ft. At 775 ft. there is a small cavern heaped with boulders on the north­
eastern side and between 1,300 and 1,400 ft. there is a dry side-passage 
on the same side, 30 ft. in width and 8 to 10 ft. above stream-level. The 
floor in this side-passage is mainly composed of fine sand deposited 
during the flood-season. 

The floor of the main tunnel is for the most part covered with water 
from wall to wall. The greatest depth did not exceed 4 ft. at the t.inle 
of our visit and it was possible to traverse the whole length without en­
tering water more than half this depth. Between distances of 900 and 
1,400 ft. from the entrance the river-bed is filled with water-worn 
stones and boulders, nearly all composed of gneiss. The fact that huge 
boulders of this material, sometimes as much as 8 ft. in length, should 
have been carried into the middle of a limestone tunnel, gives some in­
dication of the tremendous force of the stream during the flood-season. 
The difference in level is very small and (without having made careful 
levelling observations) we estimate that the stream at 1,400 ft. is little 
more than 20 ft. higher than at the mouth. 
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At 1. ,400 ft. from the entrance the tunnel widens out into a cavern 
70 ft. broad and frOln 40 to 80 ft. in height. The roof has here partially 
collapsed and the river-bed is completely choked, so that it is not possible 
to follow its course further; as noted belo"\v, however, the river is again 
found in the deeper parts of the cave. 

On leaving the water-channel progress is possible only in a northerly 
direction by clambering over huge boulders towards the roof of the cavern. 
The route is a difficult one and we found it necessary to bring in a bamboo 
ladder to help us over some of the largest boulders. On reaching a height 
of about 80 ft. above stream-level at 1,400 ft. a passage 12 ft. broad 
and little more than 3~ ft. high is found close under the roof and 
on creeping through this opening the largest cavern in the cave-system 
is entered. It is about 200 ft. long and nearly 100 ft. broad and we 
estimated that the roof, which appeared to be quite fiat, was 70 ft. above 
the highest point we reached or 180 ft. above stream-level at 1,400 ft. 
The ,vhole floor of this cavern is a tumble of huge slabs and boulders 
of limestone, some of them 20 ft. in length, which have fallen from the 
roof. According to the Garos a large fall, doubtless caused by an earth­
quake, occurred some 9 or 10 years ago. The limestone differs noticeably 
from that of the tunnel further back, for it contains layers of soft shale 
which have doubtless contributed in causing the extensive collapse which 
has occurred. 

From the small opening Inentioned above a way can be found over 
boulders and masses of slippery shale to a point about 110 ft. above 
stream-level at 1,400 ft. and froin this on,vards the ground trends steeply 
downwards. The air at the highest point is stagnant and very oppressive. 
A considerable amount of water drips from the roof at various points 
and at 1,775 ft. fronl the mouth a small streanl falls str&,ight down in the 
middle of the cavern from a height of about 90 ft. Th~re is a pool near 
this waterfall, the water of which forms two streams that rapidly vanish 
among the boulders. This large cavern is not inhabited to any great 
extent by bats, though some were seen. The boulders are not covered 
with any thick deposit of guano and the fauna appears to be extremely 
scanty. This may be Inore apparent than real for it is impossible to 
collect satisfactorily in such a place. 

At the inner end the cavern contracts to breadths varying from 25 to 
40 ft. and the height din1inishes to 8 or 10 ft. The floor is undulating and 
is composed mainly of boulders and stones. Just before reaching a 
point 2,000 ft. from the entrance a slnall stream crosses the cave. It 
issues from an elaborate series of small tunnels on the north-eastern 
side, forms a pool in the floor, and passes out in a south-westerly direc­
tion. The passage tl1Tough which the stream flowed was too ~ mall and 
the water in it too deep to enable us to follow its course, but there can be 
little doubt that the stream eventually discharges into the main water-· 
channel. The pool in the floor was at least 4! ft. deep in the middle with 
a muddy bottom and thick mud on the banks. A few inches below 
the surface of this mud we fo: nd vegetable debris which must, of comse, 
have been washed in from some outside source. 

The main passage continues beyond the streanl and at 2,100 ft. 
from the mouth opens into a cavern 120 ft. long and 50 ft. broad, 
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partially filled with limestone slabs and boulders. At its further end 
the cavern is completely choked by these boulders. Few bats seelll 
now to inhabit the cavern, but many must have done so in former times 
for the entire floor is covered to a depth of several inches with dry 
bat-guano, in appearance closely resembling ground coffee. Notwith­
standing this fact the fauna is extremely poor. 

Although this cavern is choked at its inner end it is possible to proceed 
further by taking to one of the parallel side-tunnels already mentioned. 
Through a snlall passage in the north-eastern wall entrance is obtained 
to a tunnel 7 ft. high and 4 ft. wide, oval in section, and with a floor 
of bare rock. This tunnel, together with another that iies parallel to 
it, no ·doubt forms a water-way in the flood-season; pot-holes were 
not uncommon and some still contained water. At 2,300 ft. from .the 
entrance there is a deposit of fine mud, left when the flood-waters 
subsided, and beyond this a small pool at the point where the tunnel 
again opens into the main passage. It is here possible to proceed back­
wards for a short distance up a broad passage which was no doubt at one 
time continuous with the cavern at 2,200 ft. Our measurements show 
that this passage is choked for a distance of about 50 ft. 

Proceeding further inwards, after passing two ~arge rock pillars, a flat 
roofed hall, 35 ft. in height, 70 ft. long and 18 ft. wide, is entered. The 
floor is here covered with water-worn stones, mostly of gneiss, ceJl?ented 
in position with fine mud, and here and there are angular limestone 
bould.~rs. A small tunnel on the south-western side runs parallel with 
,this chamber and at the time of our visit was still full of water. 

From 2,500 ft. onwards the course of the nlain passage changes. 
Hitherto it: has been running almost without interruption in a north­
north-west directipn; here it abruptly turns to the west and with the 
exception of a few right-angle bends eontinues in this direction up to a 
point 3,050 ft. from the entrance. In this section the breadth varies 
from 8 to 15 ft. and the height from 15 to 30 ft. The floor is composed of 
water-worn stones firmly cemented in position, with occasional limestone 
boulders and in certain places with deposits of mud. The passage is no 
doubt full of water during the rainy season and, as will be seen from the 
plan, a number of pools still remained at the time of our visit. 

At 3,050 ·ft. from the mouth the passage slopes gently downwards 
and opens at right angles into a tunnel with a stream flowing through it. 
In the time at our disposal we were not able to follow this tunnel down­
stream for any considerable distance and it is indeed doubtful if we would 
have been able to do so owing to the depth of water. We consider it 
certain, however, that the river is the same as that which we left at 
1,400 ft. Up-stream the river runs in a perfectly straight tunnel in exact­
ly the same direction as that between 900 and 1,400 ft. Its course is 
full of water-worn pebbles, mostly of gneiss, and for a considerable 
part of its extent it is possible to walk on a smooth shelf of rock which 
exists at water-level on the north-eastern side. The tunnel is from 13 
to 20 ft. in breadth and from 15 to 25 ft. in height; the water was no­
where more tha,n 2 ft. deep and the fall in level is very slight. 

At 3,550 ft. from the entrance the straight tunnel ends. The 111ain 
stream enters it from the north-east side and to the south-west is a cavern 
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80 ft. long, 60 ft. broad and about 40 ft.. high. The cavern is partially 
filled w·ith blocks which have fallen fronl the roof, the floor so formed 
extending upwards at an angle of 25° Rather considerable streams 
flow on either side of the cavern and discharge into the main channels. 
A bat, Hippos·ideros lctnlcadira, is very abundant in this part of the cave­
system; it seems, however, to rest by preference on the walls and roof 
of the main channel, overhanging the ,vater, and this probably accounts 
for the very scanty deposits of guano ,vhich exist. 

As will be seen from the plan there is an elaborate series of side­
passages in this part of the cave. All these were situated well above 
the level of the river on the occasion of our visit; but. they are no doubt 
flqoded during the rainy season and in some of them small streams were 
suilt flowing. The main stream itself takes two right-angle turns and 
is in places at least 6 ft. deep. Progress is only possible by taking to the 
side-passages and the precise course of the main channel between 3,600 
and 3,750 ft. is, for this reason, doubtful. At 3,800 ft. the stream is 
running due south in a tunnel 16 ft. broad and 18 ft. high. A little 
beyond this the tunnel trends to the ,vest and diminishes in height and 
the end of the cave-system a,ppears to be reached at 3,900 ft. from the 
entrance in a low, more or less circular chamber, partly filled with 
limestone boulders. From the walls of this chamber two streams emerge, 
the larger conling from a passage scarcely 3 ft. broad and containing 
a considerable depth of \va ter. 

Whether there is any way of proceeding further must remain a 
matter of conjecture: it is not impossible that an opening leading to 
further passages might be found if carefully sought for. It will be 
observed, however, that several separate streams join the main channel 
between 3,550 and 3,900 ft. The river has, in point of fact, broken up 
into a number of tributaries and this consideration leads us to believe 
that further progress, if possible, n1ust be very limited.! 

We may note here that the volume of th~ stream appears to be smaller 
in the entrance passage than in the deeper parts of the cave. We were 
not able to make precise observations on this point, but there is a possi­
bility that some other passage exists through which part of the stream 
finds exit. 

Mr. T. D. LaTouche, who visited the cave in 1881 when making geolo­
gical investigations in the Garo Hills, has kindly allowed us to quote 
the following extract from his notes :-

" In the nununulitic limestone near Siju there were several caverns, one of which 
was known to be of very considerable extent, as it had been explored some 
time before by !VIr. Sanderson, then Superintendent of the Government 
Khedda~.s, or elephant-catching operat,ions, in the Garo Hills. With some 
difficulty I persuaded Bong, the head-man of Siju and two of his men to 
show me the p~ace and invest, gate it. The mouth of the cave, known to the 
Garos as Dobakhol; the Bats' _Hole,' lies on the right bank of the Sume-

1 Shortly after our arrival at Siju we Were informed that an army officer had 
explored the cave some 40 or 50 years ago, had spent all entire day in it and had left 
a bottle at the furthest point he reached. At 3,~OO ft. from the entrance we found a 
bottle wedged with stones in a crevice about 4 ft. above wat.er-Ievel. It was half-full of 
dirty water, with the cork driven inside and, if it had ever contained any record, the 
paper on which it was written had completely perished. An iridescent deposit on the 
outside of the glass appeared to indicate thllt it had been lying a long time in the position 
in whioh we found it. 
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Sl:lri, about a mile below the village of Siju, but is not easily discernible, 
as it is partly concealed by a mass of limestone fallen from the cliff above. 
Well provided with candles, we left Siju early one morning, a.nd paddled 
down to the cave in a dug-out. Immediately on entering, the appropriate­
ness of the Garo name became eviden t. We found ourselves in a huge 
chamber, the upper part of which was filled with great clusters of bats, 
hanging like stala.cti tes, several feet in length, from the roof. As we brought 
in our lights, these clusters gradually'dissolved, and presently the air was 
thick with bats, in suoh enormous numbers that it was with difficulty we made 
our way through them. The noise of their wings was deafening, like the roar 
of an express train, and the stench was siInply appalling. But they extended 
only so far from the entra/nce as the daylight penetrated, and after fighting 
our way for some hundred yards we found ourselves free of them. Here a fresh 
diffioulty presented itself, for a pool of water, too deep to be forded, barred 
our progress. We were all good swimmers, however, and Bong leading the 
way with a lantern we soon reached the inner end, and entered a second 
huge ohamber, with a small streamlet trickling down· its shingly floor. ·.At 
the upper end of this chamber we found a passage which might have been 
artificially constructed, a tunnel some 7 or 8 feet in diameter, as perfeotly 
circular in section as a town sewer, with beautifully polished waJ1s, and quite 
straight. Down the centre, of the floor of this ran a narrow channel, evidently 
cut by the stream during the dry season, when the water is low. At one or two 
points arched passages led off from this into similar tunnels on either side, one 
of which we involuntarily explored on our loeturn. These passages extended 
for a very long distance, and we then emerged into a wider and much higher 
gallery, as high and broad as a railway tunnel, the floor of which was covered 
with loose fragments of limestone. There was a remarkable absence of stalac­
tites or stalagmite here and in the other parts of the cave that we visited; from 
which I conclude that during the rainy season it must be more or less filled 
with water. So far as we went there was no change in the height and width 
of the tunnel, nor did there appear to be any branches on either side, and 
it kept a remarkably straight course. It was aftornoon when I decided to tum 
"back, and aq we had entered the cave at about 7 o'clock in the morning, we 
must have- penetrated it to a considerable distance. Our progress, how­
ever, was slow. I had taken off my boots in order to swim the pool, and 
was not so accustOlned as the Garos to walking in bare feet, specially over 
such stony ground. Soon after.we turned back, indeed, I twisted my foot on 
a loose stone, and would have fared badly if it had not been for Bong, who 
picked me up on bis back, and carried me with the greatest ease till we came 
to the ~mooth passages. Midway down these we happened to take the wrong 
turning and did not discover our mistake until we had foJowed it down to a 
pool of water, exactly similar to the one at the true entrance, and had swum 
across when we found blackness in front of us instead of the dim twilight which 
should have been visible. It did not take long to find the correct road, 
however, and in due course we reached the bats' quarters, to find that, 
it being now fairly late in the evening, the place was almo.st deserted by 
them." 

These notes are of considerable interest from a topographical point of 
view. Tne first pool that Mr. LaTouche and his companion~ were 
obliged to swim was presumably situated at about 350 ft. from the 
entrance but has now been reduced in size by the fall of boulders at 400 ft. 
The cul-de-sac which we found heaped with debris at 500 ft. was 
apparently an open passage forty years ago. and we imagine that the 
circular tunnel, 7 or 8 ft.. in diameter, through which Mr. LaTouche 
passed, must have connected with the" much higher gallery, as high and· 
broad as a railway tunnel" at some point between 700 and 1,000 ft. as 
shown on our plal),l It is difficult to determine how far Mr. LaTouche 
penetrated, but it is extremely probable that the main water-channel was 
not choked at 1,500 ft. as it now is, and that he was able to follow it up 
without m~king the large diversion whi~h we were compelled to take. 

1 The small carvern heaped with boulders at 775 ft. was undoubtedly at one time the 
en tranoe to a pa.ssage. 
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It is thus clear tha.t the topography of the cave is subject to very 
considerable alteration. In places where the rock is less hard the stream 
has been able to hollow out ever-widening caverns in the limestone 
until in course of time an earthquake brings down a portion of the roof. 
Such a fall if extensive, may completely choke the water-channel and 
cause the stream to take to side-passages similar to those which we Miund 
at 2,000 ft. When these are sufficiently enlarged a repetition of the process 
must again occur. The considerable falls of rock in the ca vern at 500 ft. 
have clearly diverted the water-channel and the same thing on a much 
larger scale has no doubt occurred between 1,500 and 3,000 ft. The long 
dry passages which are a feature of this sectio:p. were almost certainly 
excavated by the main stream, but the latter has been completely 
diverted from its original course by the enornlOUS mass of boulders which 
has fallen between 1,500 and 1,700 ft. 

It js interesting to note that the bats \vhich formerly inhabited the 
entrance hall now live in the cavern at 500 ft. 

GEOLOGY. 

The entire cave so far as we examined it is formed in nummulitic 
limestone and the late Mr. E. Vredenburg of the Geological Survey of 
India to whom we submitted specinlens of the rock kindly informed us 
that the nummulite is either N. laev'igatus or N. perforatus. The forma­
tion is middle EO,cene, whereas that in which the Burmese caves occur is 
Permo-carboniferous. 1 It does not of course follow from this fact that 
the cave at ~iju is of later origin than those in Burma: 

The layers of soft shale which occur in the linlestone at about 1,600 ft. 
froIn the entrance have already been noticed in our account of the topo­
graphy. The straight course of the tunnel with its rectangular bends 
indicates that the stream has followed the jointing of the rock. 

There is gneiss in the neighbourhood of Siju, but in our experience 
it occurs in the cave only in the form of water-worn pebbles and boulders 
in the stream-bed. The presen( e of large boulders of this material in the 
section between 600 and 1,200 ft. is not easy to ex·plain. Possibly the 
stream once skirted the gneiss formation and po. sibly it still does so in 
the unexplored section of tunnel lying between 1,500 and 3,100 ft. The 
pebbles of the same rock between 3,200 and 3,.500 ft. must have been 
introduced into the main channel by some of the tributaries which pro­
bably touch the gneiss at points which we were unable to reach. 

The only stalactitic formations that we found are those situated at 
500 ft. from the entrance and shown in Plate II, fig. 3. At several points, 
however, more particularly between 500 and 800 ft. from the entrance, 
there are masses of travertine with delicately ribbed or honey-combed 
surface, deposited by flood-water pouring into the cave through fissures. 
Of these masses that on the south-eastern side of the c1d-de-sac at 500 ft. 
is much the largest. The scarcity of stalactites and other recent calcareous 
deposits is probably due to the floods which sweep through the cave in 
the rainy season; it is a feature in which the Siju cave differs markedly 

1 See Coggin Brown, Journ. Asiat. S(c. Bengal (n.s.) IX, p. 399 et ag. (1914). 
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froin nlany of those In Burma and the Malay Peninsula and even in 
other parts of Assam. 

AIR CURRENTS AND TEMPERATURES. 

W the Jalor caves in Siam, probably owing to the fact that there are 
apertllres in the roofs of many of the larger caverns at some distance from 
the entrance, a strong wind blows outwards at certain times of the day 
and inwards at others. We found no such wind in the Siju cave and 
though the air no doubt circulates to some extent it always appeared 
to be quite still. Even at the inner extremity the air was not particularly 
oppressive, though, as we have already noted, it became hot and stagnant 
as soon as one ascended in the large caverns to any considerable 
height above the level of the main water-course. Some of the small 
streams which we met possibly originate above ground and the presence 
of vegetable debris in the mud at 2,000 ft. from the entrance indicates 
that this is true of at least one of them. In the dry season the small 
tunnels through which these streams flow pe,rhaps afford passage to air 
as well as water. 

The air temperature at stream-level appeared to vary regularly with 
the depth: at 500 ft. we found it to be 21'0°0., at 2,000 ft. 23'4°0. and 
at 3,600 ft. 25'8°0. At the highest point of the cavern between 400 and 
500 ft. the air temperature was 26'8°0. and in a sinlilar position at 1,600 
ft. it was 2"6'4°0. The temperature of the water of the main channel was 
22·1 °0. at the entrance ando22·8°C. at 3,600 ft. In the stream at 2,000 ft. 
the temperature of the water was 23·2°0. and in small pot-holes of still 
,vater at 2,100 ft. it was 23'7 We made no observations on the humidity 
of the air which w~s no doubt high. 

FAUNA OF THE CAVE. 

The topography of the Siju Cave has no doubt exercised a great in­
fluence on the fauna which inhabits it and, as will be realized from the 
foregoing account, the locality is not one in which any large nunlber of 
species is likely to occur. During the rainy season the greater part of the 
cave must be flooded and the torrents which pour through its narrow 
tunnels must make access to the inner parts extremely difficult. Even 
in the dry season the water often fills the whole breadth of the tunnel and 
must form an impassable barrier to many species. The caverns on the 
other hand are mostly above flood-level and lllany of them conta.in 
deposits of bat-guano; they may bB expected to afford food and shelter 
to those animals which have been able to reach them, providing a safe 
retreat during the flood-season and a centre from which further inuni­
gration may be attempted. 

To an active aquatic fauna the cave should present no obstacles and 
we had hoped that the perennial streanl which flows through it would 
have \ielded species of great zoological interest. In this we were in a 
large '~easure disapP?inted for t~l~ only aquatic animal which sho"r,S 
ad~ptations to cavernlcolous co~dltlons 1~ the prawn Palaernon .cavern~­
cola which had previously been dIscovered In the ca ve by Mr. R. FrIel. 
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In other respects the fauna is perhaps more abundant than might 
have been anticipated consisting so far as we were able to discover of 
the 102 species mentioned in the following list. 

LIST OF THE FAUNA OF THE SIJU CAYE. 

MAMMALIA. 
Chiroptera. 

Oynopterus sphinx gangeticu8 K. Andersen. 
H ipposidero~ lankadiva Kela art ... 
Rhinolophus lepidu8 subbadiu8 Blyth 

Rodentia. 
Mus nitidus nitidu8 Hodgson 

Carnivora. 

PISCES. 

Felis sp. 

PsilO1'hynchu8 sucatio (Ham. Buoh.) 
Barbus hexastichus McClella.nd 
Barilius bendelisis (Ham. Buch.) ... 
Ba,·iliu8 bm·na (Ham. Buch.) 
Danio aequipinnatus (McClelland) 
N emachilu8 sp. 
Ambassis nama (Ham. Buch.) 
OphiocephaZus gackua (Ham. Buch.) 

BATRACffiA. 
Rana (Hylorana) afghana (Giinther)1 
Megalophrys sp. (tadpole only)l 

MOLLUSOA. 
Gastropoda. . 

Paludomus blanf01'diana Nevill 
Melanoides pyramis (Hutton) (shell only) 
Opeas gracile (Hutton) (shells only) 
Opeas cav~rnicola, sp. nov. 

CRUSTACEA. 
Decapoda. 

Paratelphusa (Barlltelphusa) falcidigitis Alcock 
Palaemon henderEoni de Man 
Palaemon cavernicola, sp. nov. 

Isopoda. 
P01'cellio a8samensis, sp. nov. 
Philoscia dobakholi, sp. nov. 
Philoscia sp. 

Distance from 
mouth of cave 

in feet. 

400-500 
800-3,600 
0-300 

450, 1,400-3,600 

0-3,900 

300-600 
0-600, 2,000 
300-600 
300-600 
300-600 
0-100, 1,700 
300-600 
300-600 

t)QO 
0-350 

0-500 
3,60() 
3,600 
450-500 

0-:-2,400 
0-3.200' 
550-3,600 

0-450 
800-3,600 
800-1,200 

Oubaris cavernosus Collinge •.• 300-3,800 

ARAOHNIDA. 
Tartarides. 

Bchizomus sijuensis, sp. nov. 
Araneae. 

8cytodes semipullata Simon. 
Theridion rujipes Lucas 
Vendilgardia a8samensis, sp. nov .... 
Heteropoda robul'ta, sp. nov. 

Chernetidea. 
Oheli!er (s. Z.) 1 or 2 spp. 

Opiliones. 
Meiassamia sepiemdentata, sp. nov. 
Sijucavernicus kempi, gen. at sp. nov. 

Aoari. 
At least 4 spp. 

1 N. Annandale det. 

2,500,3,500-3,600 

1,000, !,100, 2,400 
100-500 
300, 1,000 
0-2,400 .. 

400-500, 2,100-2,200 

400-500. 800-1,200 
1,000, 1,800-3,800' 

450-500 
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LIST OF THE FAUNA OF THE SIJU CAVE-contd. 

MYRIAPODA. 
Diplopoda. 

Trackyiulus mimus, sp. nov. 
Ohilopoda. 

INSEOTA.. 

Lamnonyx diversidena Silvestri 
Himantosoma typicum Pocock 
Oryptops kempi, sp. nov. 
Paracryptops indieus, sp. nov. 
Tkereuonema reconditum, sp. nov. 

Thysanura. 
Machilid (1 damaged spec.) 

Collembola. 
Oypkoderopsi8, sp. nov.l 

Lepidocyrtus,2 spp. nov. l 

ParoneZla sp. nov. l 

Orthoptera. 
Pyeno8celus 8urinamen.~is L. 
Bpeonemobius decoloratu8, gen. et sp. nov. 
Larandopsis ckoprai, gen. et sp. nov. 
Kempiella longipes, gen. et sp. nov. 

Dermaptera. 
Forcipula borelUi, sp. nov. 
Ohelisoches morio F. . .. 
Timomenus lugens Bormans 

Rhynchota. 
Metroeoris nigrofasciatus Distant 
Myiophanea kempi, sp. nov. 
Bagauda cavernicola Paiva 
Heleocoris sp. 

Diptera.. _ 
Rampkiilia sp. 
Limllopkila (TroglophiZa) cavernicola, sp. nov. 
Atrickopogon cavernarum, sp. nov. '" 
Haematopota annandalei Ricardo 
Pegomyia kempi, sp. nov. 
Limosina ornata de Meijere 
Lim08ina notatipenni8, sp. nov. 
Limosina tenehrosa, sp. nov. 
Pkyllomyza tenebrosa, sp. nov. . .. 
Idypaspistomyia latipes Meigen var. 
Oonicera kempi sp. nov. 
Hercostom1.lS praetentans, sp. nov. '" 
Nycteribia (AC7oclwlidia) el'xesta (Speiser) 
Eucampsipoda kyrai, Kolenati 
Stre blid, sp. indet. . .. 

Lepidoptera. 
Pyralis manihotalis Guenee 
Tinea pyrosoma, sp. nov. 
Tinea antricola, sp. nov. 

Coleoptera. 
Tachys micraulax, sp. nov. 
Abacetu8 luciJugus, sp. nov. 
Anaulacus fasciatus Schm. Goeb. 
A nckista bi notata Dej ean 
Pkilontkus annal1dalei, sp. nov. 
PhilontkU8 kempi, sp. nov. 
Lithocaris vilis Kr. 2 

Distance from 
mouth of cave 

in feet. 

2,000-2,200, 3,600 

350-500 
2,150, 3~600 
450 
350-450 
400-500, 2,100 

o 

450-500, 800, 3,500-
3,600 

0, 100-500 

° 
350-400 
o 
0, 500 
200-3,600 

300-500 
0,400-500 
o 

300, 400, 2,000 '1 

350-500 
350-500 
200 

2,000 
3,600 
100-500, 1,700 
1,200 
450-800 
450-500. 
400 
200 
450-500 
400 
400-500 
450 
400-3,600 
400-500 
400-500 

100-500 
450-:...500 
400-500, 1,200, 2,150, 
, 3,600 

100-500 
100-3110, 3,5nO 
500 
350-500 
100-300 
100-300 
100-300 

1 These species will be described by Prof. G. H. Carpenter in a future number of 
this volume. 

2 M. C~meron det. 
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LIST OF 'fHR FAUNA OF THE SIJU OAVE-COncld. 

INSEOTA-contd. 
Col eo ptcra-co 11 td. 

Oxytelopsis pseudOl)sina Fan". 1 

01'ectochaV8 sp. 1 

M egapenthe.s vespertiliol1':S, sp, nov. 
Carcinops 14-striatus, Steph. . .. 
Cel'cyon sp. 
Euxe9tu8 parki Wall. 
H oloparamaecu8 sp. 
Palorus erilis Mars. 
Diaclina rufotincta Falrm. 
Hylophilus kempi, sp. nov. 

Hymenoptera. 
Neontsira typica, gen. et sp. nov. 
Triglyphothrix 8triatidens Enlery 

OLIGOOHAETA. 
Enchytraeu8 cavicola, sp. nov. 
Drawida troglodytes, sp. nov. 
Megascolides antrophyes, sp. nov. 
Diclwgaster bolaui (Mich.) 
Glyphidrilus spelaeotes, sp. nov . 

Distance from 
mouth of cave 

in feet. 

450-500 
100-400, 2,100, 3,600 
400 
400 
450 
500 
400 
550 
400 
400-500, 8CO, 2,000 

100-450 
400 

••. 500 
2,000 
2,000 
350-500 
2,000, 3,000 

. For assistance in the compilation of this list we are indebted to our 
colleagues in India and to authorities in Europe and. America and we 
wish here to express our thanks to those who have so generously devoted 
their special knowledge ~o the exanlination of the material we collected. 
Without their co-operation a very large proportion of the species we 
obtained would have remained undeterlnined and our results as a whole 
would have been laeking in authority. In Part II of this paper reports 
on most of the constituent parts of the fauna will be found. 2 The 
names of those who have identified species not mentioned in Part II 
are given as footnotes to the preceding list. . 

Included in our list are certain species which should not be regarded 
as part of the cave-fauna proper. The tadpole of Megaloph1'YS sp.,the Thy­
sanuran, the Collembolan Paronella sp., the cricket Speonemobius deco­
loratus, the earwig Timomenus l'Ugens, the waterbug Heleocoris sp. and 
the three Staphylinid beetles Philonthus annandalei, P. lcempi and Litho­
cari.~ vilis were found' only in the entrance passage and do not appear to 
have succeeded in penetrating into regions of total darkness. Five 
other species, found much beyond the reach of daylight, appear to us to 
belong merely to the category of casual visitors. A large frog, Rana 
(Hylorana) afghana, was discovered sitting on the wall at a depth of 
900 ft., the Ta banid . H aematopota annandalei on a boulder near the 
water-fall at 1,715 ft., the Dolichopodid Hercostom·us praetentans a 
450 ft. and the two Tipulids Limnophila (Troglophila) cavernicola and 
Ramphidia sp. at <lepthg respectively of 3,600 and 2,000 ft. These 
ive species are all represented in our collections by single specimens. 

1 1\1:. Cameron det. 
2 The reports on the Chernetidea, Acari, Thysanura and Collembola have not been 

received in time for inclusion in this paper. ~ In his account of the Orthoptera and 
Dermaptera Dr. Chopard has also given records and descript.ions of species from the 
Hsin D ... ung cave, Yawngwhe, S. Shan State~, and from the Lakadong cave in the Jaintia 
Hills, Assam. Similarly Prof. Silvestri ha..s included t,he description of a Myriapod from 
the Ba,tu caves in Selangor. . 
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Without further evidence we do Dot think they should be regarded as 
part of the cave-fauna, though we are unable to suggest how they 
came to occur in the situations in which we found them. The sheUs of 
the Gastropods M elanoides pyramis and C peas gracile from 3,600 ft., 
were probably washed into the cave from some outside source. 

The true cave-fauna thus consists of 86 species and of these only 33 
penetrate beyond a depth of 600 ft. A considerable part of our collec­
tion consists of species which are known to occur in daylight and most 
of the hitherto undescribed forms resemble their outdoor relatives 
and are not modified in response to their peculiar environment. The 
number of species showing definite adaptation to cavernicolous condi .. 
tions is extremely small. 

Land Fauna. 

We have already referred to the difficulties which must confront 
animals in their attempts at immigration into the cave and to the ad­
vantages that the large dry caverns may be expected to aflord to those 
that have succ eeded in overcoming these difficulties. Our collections 
illustrate the eHects of these topographical influences, though there 
appear to be other undetermined causes which have prevented certain 
elements in the fauna from extending further inwards. 

The fauna of the entrance hall (0-350 ft.) need not he considered at 
any length. The level floor is no doubt submerged every year when the 
stream rises and though-as we learn from Mr. LaTouche's note-­
it was once inhabited by bats, few now live there and any guano that may 
be deposited must be washed away in the flood-season. Apart from the 
few species (mentioned above) which do not enter total darkness, the 
fauna of the entr~nce hall consists of a number of forms also found 
in the cavern beyond; all these occur very sparingly. 

The large cavern between 400 and 500 ft. contains a very rich fauna. 
as will be seen from the list of species on pp. 12-14 ; it comprises about 68 
species. This community is a most interesting one, for though nearly 
all the species occur in daylight "also there is little doubt that by far the 
greater number breed and spend the whole of their lives in the total 
darkness of the cavern. The explanation of the abundant life in this 
portion of cave is at once evident: it is the abode of myriads of bats 
(Oynopterus sphinx gf!ngeticus) and the floor is in consequence richly 
manured with guano, a food supply which as Racovitza has rema.rked is 
" tres recherchee par les cavernicoles." The cavern is also for the nlost 
part above flood-level and while comparatively easy of access from the 
entrance, no doubt affords to the fauna some measure of protection from 
the enemies it would meet outside. 

Of th.e animals which feed directly on bat-guano the most important, 
as affordIng the main food supply of the predaceous section of the faun a. 
appear to be a brown mite, the cricket Kempiella longipes, the cock~ 
roach Pycnoscelus surinamensis, the moth Tinea arlt1Aicola, the Histerid 
beetle Carcinops 14"'striatus, the Tenebrionids Palo1'us exilis and D1'acli?1Q. 
'l'ujot1·ncta,. the mollusc Opeas cavernicola and the oligochaetes E'YIchy­
t1'aeU8 ca'VtC )la and Dichogaster bolaui. 
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All these are abundant forms; the mite occurs in incredible numbers 
under stones in places ~here the floor is moist and the oligochaetes are 
plentiful b~neath the. surface in the same. situatio~. The- 'cockroach 
swarms in light dry soIl and the larvae 9f T~nea anttr~cola are extremely 
common on rocks and boulders powdered with guano. 

There is thus an ample food-supply -for predaceous ground-living 
animals such as the Myriapoda, the earwigs, the Carabid and Staphylinid 
beetles and the ant. 

Of the animals on the walls of the cavern the large Araneid H eteropoda 
1'obusta, which does not spin a web, presumably preys on the crickets 
and Opiliones, but in spite of its abundance we never saw it feeding, 
The Theridiid spider - Theridion tfufipes spins irregular webs across 
crevices and feeds mainly on the moths Pyralis manihotalis and Tinea 
antricola, both of which are also eaten by the two long-legged bugs 
Myiophanes kempi and Bagauda cavernicola which are common on the 
walls of the cavern. The bugs, however, also feed on other species. We 
found them eating the spider Theridion rufipes - possibly their main 
food-supply-and they also suck the young stages of their own species. 
The earwig Ohelisoches morio was observed eating the Pyralid, moth and 
this is perhaps its regular habit, for, unlike Forcipula borellii, it is 
generally found walking on the walls and on ~oulders. 

The majority of the animals in the cavern seemed quite indi:fferent to 
light and, so long as they were not actually touched, paid no attention· 
to a strong lamp placed quite near them. The Chironomid Atrichopogon 
cavernarum, the Muscid Limosina o1'nata, the moth Tinea pyrosoma and 
the flying Hylophilid beetle Hylophilus kempi were, however, definitely 
attracted by light. 

The only animals in the cavern which exhibit any modifications 
which can be correlated with life in total darkness are the Ip0l1U8C Opeas 
caverincola, the Isopod Ouba'J'is cave1'nosus and possibly the moth Tinea 
antricola. The adaptations of these species are noted on pp. 20, 21. 

The two bugs Myiophanes kempi and Bagauda cavernicola with" their 
excessively long and slender legs and antennae present the appearance of 
true cave animals, but are evidently. not specially adapted to life in such 
places. The former has been- found near Tura in the Garo Hills, but 
is apparently rare outside caves; the latter is at present known only from 
the Siju Cave, but will probably be found outside in course of time. The 
family and genera to. which these species belong contain other non­
cavernicolous species of similar colouration a,nd with the same .extreme 
length of leg and a.ntenna. A parallel caEe is to be found in the long­
legged centipede Thereuonema 'J'econditum, except that similar related 
forms are much more abundant outside caves". 

It seems as if these forms had at the time of their immigration found 
themselves already well adapted to cave life, perhaps by reason of their 
long appendages, and had therefore flourished in their new environment 
without special modification.1 The evidence is all against the view 
that their modifications are a response to cavernicolous conditions. 

1 Instances of a. precisely similar nature are met with in Dies(rammena, an Ortho­
pteron with very long antennae, and Stygophry'w1l8, a Pedipnlp with very long antenni­
form legs. Both these genera are found in caves in India and t.he Malay Peninsula, 
though neither ooour at Siju. 
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The fauna of the deeper-lying parts of the cave is very limited and 
many species found in the cavern at 400 to 500 ft. have been unable 
to make further progress. There are for instance no mites beyond 500 ft., 
no cockroaches, earwigs, bugs or Hymenoptera, practically no beetles 
except the Hylophilus, no Diptera except the Chironomid .Atrichopogon 
cavernarum and the Anthomyid Pegornyia kempi (the latter extending 
only to 800 ft.) and no Lepidoptera except Tinea antricola. 

This striking diminution in the fauna is no doubt in a large measure 
due to the difficulty which many species have experienced in passing up­
stream through the long tunnel between 600 and 1,300 ft., but this 
explanation does not appear to account for all the deficiencies. Species 
which are habitually found on the walls of the outer cavern should have 
had no difficulty in penetrating further, yet only a single cricket has 
succeeded in doing so, and the earwig Chelisoches morio and the two long­
legged bugs are entirely absent. To all insects which can fiy, moreover, 
the topographical difficulties should have been of small account. 

Another deterring influence may be a lack of food but this again does 
not afford an altogether satisfactotyexplanation. If bat-guano is the 
food-supply on which most of the species ultimately depend - and there 
is little doubt that it is - scanty deposits are available in the large 
cavern between 1,500 and 1,900 ft., while between 2,100 and 2,200 ft. 
an enormous supply is available, the entire floor being covered to a depth 
of several inches. Notwithstanding this fact the fauna of the latter 
cavern consisted only of one pseudoscorpion, the moth Tinea anrn~cola, 
with occasional specimens of the long-legged -Myriapod ThereUfyne1na 
reconditum. 

Excluding aquatic animals and those (mentione~ on p. ] 4·) ,,~hich 
appear to be merely casual visitors, the terrestrial fauna of the inner 
parts of the cave, at distances exceeding 1,500 ft. from the entrance, 
consists of the following species :-

MAMMALIA. 

Chiroptera. 
* H ipp08ide1'os lankadiva Kelaart. 

Rodentia. 
Rattu8 nitidus nitidu8 Hodgson. 

Carnivora. 
Felis sp. 

CRUSTACEA. 

Isopoda. 
*Philoscia dobakholi, sp. nov. 
*Philoscia sp. 
Oubaris cavernosus Colli nge. 

ARACHNIDA. 

Tartarides. 
* Schizomus si}uensis, sp. nov. 

Araneae. 
*Scytodes semipullata Simon. 
Heteropoda robusta, sp. nov. 

Opiliones. 
*Sijucavern1:cus kempi, gen. et sp. nov. 

B 
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~'I YRIAPODA. 
Diplopoda. 

*T'J'achyiulus mimus, sp. nov. 
Chilopoda. 

~ H irnantosoma typicum Pocock. 
Thereuonema reconditum, sp. nov. 

lNSECTA~ 
Collembola. 

Oyphoderopsis gracilis, sp. nov. 

Orthoptera. 
[(empiella longipes, gen. et sp. nov. 

Diptera. 
Atrichopogon cavernarum" sp. nov. 
Nycter'ibia (Ac1'ocholidia) euxesia (Speiser). 

J.Jepidoptera. 
Tinea antricola,' sp. nov. 

Coleoptera. 
Abacetus lucifugus, sp. 110V. 

Hylophilus ken~pi, sp. nov. 

o L tGOCHAETA. 
*D'J4awida troglodytes, sp. nov. 
* M egascolides antrophyes, sp. nov. 
*Glyp16idrilus spelaeotes, sp. nov. 

[VOL. XXVI 

This list comprises only 23 species and the number is further 
reduced to 18 if we leave out of account the mammals, which are, 
of course, free to enter or leave the cave at will, the bat-parasite 
and the carabid beetle Abacetus lucijugus, of which a single chance 
specimen was found at the edge of the stream at 3,550 ft. The species 
\vhich were found only in the inner parts of the cave and are absent 
f~om the cavern between 400 and 500 ft. are distinguished by an 
asterisk (*). 

Aquatic fauna. 
The aquatic fauna of the cave proved on the whole less interesting. 

than wa.s hoped. It includes eight species of fish, one gastropod mollusc, 
three decapod custacea, two water-bugs and one gyrinid watel~-beetle. 
The only one of these that shows any sign of modification is the prawn 
Palaemon cave'J4nicola; all the others belong to species also known from 
outside the ca ve o 

Most of the fish in our collection were obtained by Garo fishermen, 
whom we brought into the cave for the purpose of catching them. Fish 
\vere not uncommon in ~he stream up to a depth of 600 ft. from the 
entrance but became much scarcer in the inner parts. Two species, 
ho,vever, Nemachilus sp. and Barbus hexastichus penetrate to a depth 
of at lea.st 1,700 and 2,000 ft. respectively. Individuals of some of the 
species are paler than those obtained in daylig];tt but the story we ,vere 
told of a white cave-fish seemed to refer merely to slightly· decoloul'ized 
specimens of Barbus heX<1,stich.us, which appear almost white whe:p. seep 
~n the water by lamp-light, 
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The conspicuously banded gastropod, Paludomus blanjordiana, is 
abundant in the stream which issues from the mouth of the cave and 
extends inwards to a depth of about 500 ft. . 

Of the three aquatic insects one is a water-bug of the genus 
Heleocoris, represented in our collection by a single specimen obtained in 
the stream in the entrance hall. The other two are the gerrid bug 
M etrocoris nigrofasciatus and a gyrinid wa ter-beetle belonging to the 
genus Orectochilus ; both of these are surface forms and both are rare 
in the cave; the former penetrates to a depth of 2,000 ft., while the 
latter makes its way to the extreme inner end. All three species occur 
commonly in the stream outside the cave-mouth. 

Of the three Decapod Crustacea two, Paratelphusa falcidigitis and 
Palaemon hendersoni, are common Assanlese species. Odd specimens 
of the Paratelphusa were found at various depths up to a maximum of 
2,400 ft., mostly.under stones in the stream-bed. Palaemon hendersoni 
is abundant in pools in the entrance hall, but is seen more and .more 
sparingly as greater depths are reached. It was, however, found as far 
as 3,200 ft. from the mouth. The colour of cave-specimens is slightly 
paler than those from the stream outside, but no other appreciable 
difference can be detected. 

The third Decapod, Palaemon cavernicola, is restricted to the inner 
parts of the cave and is of particular interest owing to its partial adapta­
tion to cave life and as being the only true cavernicolous Decapod known 
from Asia. The nearest point to the entrance at which the species was 
found was in the small pool in the L -shaped passage at 550 ft. In 
the inner regions it appeared to be most abundant in the stream at 
2,000 ft. and in the pools between 2,200 and 3,000 ft. It was perhaps 
equally common in the main water-channel, but was less easy to see o,ving 
to t.he surface ripples. The species was not infrequently taken in 
company with P. hendersoni and was slightly but quite definitely 
attracted by light. The specimens found in pools of still water were no 
dQubt left there when the flood-water subsided. In such situations they 
evidently find difficulty in maintaining themselves and we frequently saw 
dead specimens being devoured by others. In the main stream at 
3,500 ft. we once discovered a number of specimens eat.ing a dead bat 
(H ipposideros). 

We failed to find any aquatic Isopods or Amphipods in the cave 
and the water everywhere was perfectly clear and without a trace of 
plankton. An attempt to hatch snlall crustacea from dry mud taken 
from the side-tunnel at 2,300 ft. proved a complete failure. 

General Oonsiderations on the Fauna. 

In their valuable summary of our knowledge of the zoology of the 
caves of Burma and the Malay Peninsula, 1 Dr. Annandale and 
Dr. Gravely have drawn attention to the fact that the falina is as a. 
whole far less specialized than that of the caves of Europe and North 
America. This small degree of specialization is also a feature of the Siju 
fauna. The vast majority of the animals we collected belong to 

1 Journ. Asiat, Soc., Benval (n.s.) IX, p. 422 (1914). 
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species which occur, or may be expected to occur in out-door situations 
and the few that do exhibit adaptation to cave life are only partially or 
incompletely modified. At Siju we seem to find a cave fauna in an early 
stage of evolution and we look in vain for the final results of environ­
mental conditions, which in other parts of the world have yielded species 
of extreme zoological interest. From the low degree of specialization of 
the fauna it seems legitimate to infer that the cave is of comparatively 
recent origin. 

One interesting feature of the fauna is the common occurrence in 
the cave of species which appear to be rare outside. The long-legged bug 
Myiophanes kempi may be cited as an instance and if we had sufficient 
knowledge of the relative abundance of other species shown in our list 
the same fact would almost certainly be evident in some of them also. 
There is thus some indication that the peculiar environment is extremely 
favourable to certain animals. This of course is not an exclusive, feature 
of caves; it applies equally well to lagoons of water that is brackish 
or seasonally variable in salinity or to any situation in which the physical 
conditions are abnormal. Species which succeed in establishing them­
selves in an environment in which peculiar physiological adaptability is 
necessary for their existence are limited in numbers and, being able to 
survive under conditions in which the majority of their enemies and 
competitors would perish, are naturally in a favourable position to 
increase and multiply. 

Classified on the lines which Racovitza has advocated! the fauna of 
the Siju cave consists prin'cipally of "Troglophiles." There are" Trog­
loxenes" also but most of these we have excluded from consideration 
(see p. 14) as not constituting part of the cave-fauna proper. Of true 
" Troglo hies" there are few or none. 

The only species in the cave w·hich exhibit definite adaptation to 
ca vernicolons existence are the following :-

Mollusca. 

Opeas cavernicola, sp. nov., 450 to 500 ft. Of 100 living specimens 
examined 6 per cent show no trace of retinal pigment and 
the lens is apparently absent. In the remaining 94 per cent the 
lens is present; the retina is densely pigmented but, as seen 
from without, occupies a smaller area than in allied out-door 
species. The optic nerve is strongly developed in all the 
specimens and the eye, which apparently forms an efficient 
sense-organ even when without pigment, is actually larger than 
in the allied O. gracile. 

Crustacea D eca poda. 

Palae1non cavernicola, sp. nov., 550 to 3,800 ft. The cornea of the 
ere is reduced to less than half the normal size and shows 
no variation in dinlensions. The usual black pigment is, 
however, present and in its microscopic structure the eye shows 
no signs of degeneration. The two distal optic ganglia are 
reduced in size but the proxinal ganglion is fully as large as In 

1 Arch. Zool. ex:per. et gen. (4) VI, p. 437 (1907). 
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prawns of similar size with normally developed eyes. The 
antennae and antennules show no excessive development. The 
colour is semitranslucent and whitish, without the pigmenta­
tion characteristic of allied out-door forms. It is perhaps 
significant t~at what pigment there is, apart from the eyes, is 
of a bright red colour. The eye is functional and the species is 
attracted by light. 

Crustacea Isopoda. 
Philoscia dobakholi, sp. nov., 600 to 3,600 ft. Almost white in 

colour with greatly reduced eyes. 
Oubaris cavernosus Collinge, 300 to 3,800 ft. Eyes reduced but 

colour not abnormal. 
The moth Tinea antricola. in its pale colouration exhibits a certain 

modification but no structural peculiarities are apparent. 
In 'spite of the remarks by Dr. Chopard on p. 81, we do not consider 

that the cricket Speonemobius decoloratus shows any marked adaptation 
to cave life. It was found at the entrance, in broad daylight, and 
apart from its pale colouration exhibits no significant characters. 

Owing to our scanty knowledge it is not at present possible to make 
a detailed comparison of the Siju fauna with that of other Asiatic caves. 
The only species in our list which are known from other caves are :-

Oubaris ca'vernosus, described by Collinge from caves near Cherra­
punj i in Assam. 

Okelisoches morio F. which is commonly found in other Assanlese 
caves and in those of the Malay Peninsula. 

Atrichopogon cavern arum, sp. nov., which is also known from the 
Ba tu caves in Selangor (see p. 107). 

Tinea antricola, Spa nov., which is probably also found in the Moulmein 
caves in Burma (see 'p. 114). 

If our list is compared with that of the fauna of the Burmese and 
Malayan caves compiled by Annandale and Gravely it will be found that 
only one species (Ok. morio) and very few genera are common to both. 
No true comparison is, however, possible, for the Burmese and Malayan 
Caves have not been investigated with any degree of thoroughness 
and it may be expected that a number of Siju insects belonging to species 
with a wide range of distribution will in course of time be found in them. 

In a few particulars the Siju fauna shows an interesting resemblance 
to that of the caves at Shimoni and Kulumuzi in tropical Africa examined 
by MM. Alluaud and Jeannal. The analogy lies entirely in the Arthro· 
pods: in the Myriapods in the OCCUITence of a species of La1nnonyx 
and in the insects in the abundance of a beetle of the genus Hylopkilu8 
and in the presence of long-legged bugs belonging to the genera 
M yiophanes and Bagauda. It is this last fact tha t is Inost striking, 
for bugs of these two genera, which are widely distributed in India 
in the open, have not been found elsewhere in Africa. 

In the fauna of the Siju cave there are some very renlarkable .defi­
ciencies. It might have been expected that small GaHtl'opod mollusos 
such as Hypselostoma, Opisthostoma and Ditropis,. which have beel) 
found in bat-guano in the Jalol' caves, would also have occurred at Siju, 
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but though a minute search was made with this object in view none 
could be discovered, Another noteworthy deficiency is the complete 
absence of the large Pedipalps (Stygophrynus) which form a very'striking 
feature of the fauna of the Moulmein and Jalor caves. The only 
Thysanuran we obtained was found in the entrance hall and no 
specimens were seen of the Phasgonurid (Stenopelmatid) genera Dies­
lrammena, Rhaphidophora and Tachycines. One or other of these genera. 
is to be found in the Jalor and Batu eaves, in those of Burma and in 
all the .A.ssalnese caves \vhich have hitherto been examined. In the 
Siju cave they are entirely absent, their place being taken by three 
hitherto unknown Gryllid genera. 


