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INTRODUCTION. 

The Citves of the Oriental R egion do not possess. ti 
intere;;t of those of some parts of ~urope _and _Ame_rica. As 

1
: 

rule they are not of vast s ize or nupress1ve mtenor. fe . a 
· t · l I ti · f ' w or none of them con am streams or a ;:es; ie1r auna doe 

appear to be a highly specialized one, and no palueontol s ~ 0 t 
deposits of importance have been discovered in thein .

0
fta l 

have not, so far_ as we k~10w, been the home of ra ces ~vi 10.V 
civiliza tion_is ext111ct. It 1s,_ how~v_er, no les,; necessa ry to 

8
/ 0 _:;e 

what is ord1pa r_y than. what 1s stnkmg ; rn_clce~l, the fonner tc)y 
many cas~s the I?ore 1mport?'nt from a sc1e11t1ficyoiut of v-t 1~1 

Comparatively little attentwn has yet been ct1rected t e( · 
str_uct11re and fa:urnt of t(ie limestone caves of Bu_rma and ~/e 
adjacent countnes, and 1t has seemed worth w_hile, if on] _IA 

order to stimulate further study, to gu,ther, tog_et!1er the s!atn 
tered and often somewlut inaccessible refer~nces Ill litera.t t. ·Ure and to add the results, imperfect •as they are, of our 

O 
• 

several investiaations in the Shan States, Tenasserim t'1"
11 

c, S t , . l e Siamese and the Federated Malay t a es. 
Although the caves are scatter~d ?ver an ttrea of gre 

extent-it extends. from western Cluna !ll 
the north to Born!~ 

* Published by permissio~ of L110 Trustees o_f the I ndia n Museu tn a. 
of the Director of the Geolog1cal Survey of India. lld 



39.2 Journal of the Asiatic Society of Bengal. [November, 1913. 

in the south-and are often separated one from another by long 
distances, they are in many respects remarkably uniform. The 
formations in which they occur are probably of similar if not 
ident1cal origin in the different localities, and the manner in 
which they themselves have been formed is the samci: the great 
sheet of limestone that once covered the country has been 
partly dissolved and low isolated hills aione remain to repre­
sent it. These hills, which often have fantastic forms and rise 
conspicuous in flat land devoted to or suitable for agriculture, 
most commonly contain the caves, eaten out of their centres 
bv the action of water. Sometimes the mouths are at the base 
of the hills, sometimes they open on the face of precipitous 
cliffs, which may have almost the appearance of white marble, 
or may be almost blar.k on account of weathering. 

A large proportion of the caves are mere recesses which 
do not p~netra~e sufficiently far to ~e at any p:iint beyond the 
reach of daylight, but some consist of long passages and 
great chambers within the hill. In many case:; there are 
several series of passages and caverns, the latter of consider­
able diameter, of great height and usually of circular form 
with a domed roof. The passages, which are as a rule less 
lofty than the inner caverns but often of considerable width, 
wind about from chamber to chamber, often ascending or 
descending a~ they do so and in some ca.'les attaining a tot.al 
Jen"th of manv hundred yards. lt is very common for there 
to 

0

be a smail aperture like a skylight in the roof of the 
lar"er chambers and sometimes the roof has collapsed more or 
lea; completely, leaving the chamber open to the sky and with 
its floor encumbered with debris. It is apparently owing to 
this penetration and subsequent destruction of the roofs of 
caves which occupied the interior of hollow hills that the 
strange amphitheatres occasionaliy seen in limestone districts 
in Burma and Malaya are due. 

_At a few places the hills in which t,he caves occur form 
islands, as in the great lagoon in the north-east of the Malay 
Peninsula, so Ii ke the (;hillm L:.ike of Orissa in many respects, 
which is marked in some English maps a~ Senggora Lake, is 
called by the Sia·nese simply the "Great L,tke" (Tale Sap) 
and is known to the Malavs as Laut D:tlam, the "Inner Sea." 

In the islands of this· lake and in some of those that lie in 
the northern part of the Straits of Malacca off t he coast of 
the State of Trang, the caves are a source of revenue to the 
Siamese Government as nesting-place, of one or other of the 
swifts of the ge1rn~ Collocalin that produce the edible nests of 
Chinese trade. At nesting-time these caves are zealomily pro­
tected against poachers, and the ri!!ht to collect the n~sts 
is a strictly preserved state monopoly farmed out at high 
rent. 

A commoner commercial asset of the caves is bat-dung 
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manure, which, both in Burm'!. and in Siamese territory, is 
collected annually in many of them. The subject'; so far as 
Burma is concerned, is discussed by Mr. I. H. Burkill in a 
pamphlet i~sued as No. I in the Agricultural Ledger (Calcutta), 
for 1911. 

The earliest description of any of the caves appear8 to be 
that given by Capt . W. Foley in his" Notes on the Geology, 
etc. of the Country in the Neighbourhood of Maulamyeng 
(vulg. Moulmein) '' published in the Journal of this Society 
for 1836 (Vol. V, pp. 269-281, pl. VII). He mentions as the 
principal caverns of the district those at Yetsey, Tyokhla, 
Joe-ka-beng,.Damatha, Nyown-beng-zeite, Phabia, and describes 
the Buddha-cave at Dhammathat (or Damatha) and also a small 
cave a little further to the south near the summit of the hill 
which had (in 18~6) '' bPen but lately selected by the Phungi, 
for the better concealment of a quantity of manuscripts 
written in the Thalian or Burmah character, and secreted in 
the upper p9,rt of the Damatha cavern at a time that the 
country was invaded by Tshan (Siamese)." Some of these 
manuscripts he procured for presentation to the Asiatic 
Society. 1 It is evident from his map that the Nyown-beng­
zeite • caves to which he refers are those now known under the 
name of Khayon or'' Farm Caves.'' 

Another cave near Moulmein which Capt. Foley mentions 
is situated at Phabowng Tltowng, a limestone hill on the banks 
of the Atbaran; this cave has a stream running through it. 

The next Burmese cave to be described, was that of Shwe 
l\lale (Yult~'s "Narrative of the 1llission to the Co1irt of Ava in 
1.::,5:j ," London, 18.38, pp. I 77-8:l). This cave is in crystalline 
limestone belonging to the Moyok series. 

The caves of the Atbaran River and at Thonzoo (the 
Three Pag,)das) are referred to by Tickell and Parish (Journ. 
As. Soc. BenJal, XXVIII, 1850, pp. 4"25 and 465-8), the latter 
author being interested particularly in the vegetation of the 
hills cont,tining them. The limestone hills neat· .l\ioulnlt'in 
were described in 187 L by Stolicza (also in the Journal of this 
Society) with special reference to their molluscan fauna; he 
pointed out how the isolation of these ro~ks admitted of the 
development of certain persistent peculiarities of the animals 
of different localit.ies; but he did not describe the caves. 
T11eobald, another member of the Geological Survey of India, 
mentions them in his ' 1 Geolo,:;y of Pegu '' (Mems. Geo. Surv. 
Ind, X (2J, p 139) but does not, add greatly to our knowledge 

J It is probable that these are still in the Society's possession, but 
our Burmose MSS. have not yet been adequately catalogued. 

~ Nyau,igbinzei~ (or 1:<yown beng zeite) is a village on the ban~s of 
t.he ,\taran River. 'lhere 1s a ferry there on the road from lllonlmem to 
the onves, and it is the only village on the journey. 
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l h h l makes an important 
of the caverns themselves, at oug ie . . th 
contribution to the geology of theb ro~ks t:~t~:~~f to e:-scri be 

Fea appears to have been t e rs . ·t d thmie near 
the interior of any of the cave3. He ~191 e - 1 
Moulmein and, in an interesting letter 

I 
pubhsl~et

8
~Y J11e1?~itl~ 

gical Society of Italy (Bull. Soc. Geogr. Ital., T/ ea l . 1 their peculiarities and his collecting in them. . 16 zoo ogSica 
results of his journey are published in the A~n. Oiv. Mu~. tor. 
Nat. , 1869-1897; many cave-haunting species are described by 
specialists in this important series of papers. 

The Batu caves near Kuala Lumpur in the Malay State of 
Selangor were investigated by l:{idley at the request of the 
British Association, in whose Report for 1898 (pp. 572-582) he 
published the results of his researches . Four caves are care­
fully described and diagrams of two of them are given; the 
animals inhabiting their darker parts are recorded with notes 
on their habits. 

In 1899 the members of the Skeat Expedition to the 
Malay Peninsula visited the caves near Biserat in the Siamese 
State of Jalor, which had not previously been investigated. 
In these they discovered several new cavern-haunting species 
(described in Reports on the Expedition, mostly in the Proceed­
inus of the Z oological Saciety of L awion, 1900-Hl03), closely 
allied to tho~e found by Fea in t he Farm Caves. In June, 
Jul_y, October and November , 1902 , the J alor caves were 
visited again by Robinson and Annandale ; their coll ec tions 
have been desc ribed in Fasciculi Ma.la.yenses (Liverpool, HJ03-
1D05), in the supplement(" Itinernry " ),io which notes on the 
caves themselves will be found (pp. vi and xxv-xxviii). 

The caves of the islands in the Tale Sap are described by 
Skeat in his report to the British Association {19U0); also by 
Warrington Smythe in bis Five Years in Siam. Annandale 
has given certain parti culars about those on the coast of Tran e, 
in the Supplement to Fasciculi ."/1,.lalayenses (p. xv) and in th; 
anthropological part of that work (vol. I, p. u:l). 

Ancient cla,j tablets found in caves in Trang and Kecfah are 
described in the following papers:-" Short Notes on a Buddhist 
Votive Tablet" by C. 0. Blagden (Journ. Straits Branch Roy. 
A s. Soc, 1903, p . 205); "C~y Tablets from Caves in SiameRe 
l\falaya" by~~ Steffen with no~es by Nelson Annandale (Man , 
vol. 11, No.- 12;>, pl. M., 1902); ' Notes on Clay Tablets from the 
Malay Penmsula'' by Rakhaldas Banerji, with an Introductory 
Note by N. Annandale (Journ. As. Soc. Bengal, [n. s.] vol. III. 
p. 45Y, 1907). . · 

The date of the tablets from Trang appears to be aboat 
the 8th to the 11th century A.D. Professor Kem of L eyden 

. I _Fea's mor~ det~ilf:d. '!'?c<;>unt of his wandering~ ( •' Quatro An,ii i 
Birmaine et le Tribu Limier. ) ia unfortunately not available in Calcutta. 
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{who had, however, seen only a photograph) attributed one 
from Kedah to the 10th century; but Babu BinQf} Bihari 
Bidyabinod of the Indian Museum, who has examined this and 
other specimens from Kedah which Dr. R. Hanitsch, Director 
of the Raffles Museum, Singapore, l;las been kind enough to 
lend us, informs us that they must be considerably older. He 
is of the opinion, on palaeographic grounds, that they belong 
to the 7th century; his note is printed in the appendix to this 
paper (p. 423). In any case their script (pl. XVIII) is North 
Indian, as is also that of the Trang tablets. 

Other clay tablets, apparently of much more recent date , 
are commonly found in caves in Jalor and Pahang. These 
tablets probably date from the 18th century A.D. Many of 
them bear the image of a Buddha seated beneath a seven­
headed cobra with expanded hood (pl. XIX). According to 
Rakhaldas Banerji (op. cit., p. 469) this is the divine Buddh't 
Amoghasiddhi; but Temple (The Indian Antiquary, vol. xxii, 
p. 339), referring to similar images from Burma, regards them 
as representing Buddha Gotama and suggests their Siamese 
origin. In one of the caves near Biserat there is a gigantic 
recumbent figure with a many-headed cobra shielding the head 
with its hood. This statue, which is sa,id to have been erected 
by a Siamese nobleman in the eighteenth cer1tury, certainly 
represents the last earthly Buddha, and there can be no doubt 
that modern Siamese iconography differs from that of ancient 
India in the use of the protecting many-headed cobra as an 
emblem. 

Archreologirnl descriptions of limestone caves in the 
• .\mherst district of Tenasserim are given by Taw Sein Ko in 
1'he Indian Antiquary, vol. XXI, p. 377 (1892), and by Temple 
in vol. XXII, p. 327 (1893), of the same publication. Pho to­
grn phs and plans of the Fa.rm Caves and others in the same 
di::itri0t, and fi gures of comparatively recent clay tablets from 
them are reproclucecl by the latter author. None of the 
remains appear to be ancient. 

In Tt'nasse rim and Jalor many limestone caves are still 
u~ed as Budclhiat temples, while in Trang and other Siamese 
S(;:ites, and_also in Yiinnan (pl. XXI), they serve the same pur­
pose for Cl11nese worship. 

In parts of both the British and the Siamese Malay 
~tates s1_11all caves are occupied temporarily as habitations by 
Jungle-tribes (see Skeat and Blagden, Pagan Races of the 
J~ialay Penin-sida, pp. 168, 173~, ,~hile 011 the coast of Trang a 
,nugle large cavern was, until 1t was desecrated by Chinese 
pepper-planters in search of bat-guano, the tribal burial-pLice of 
the Orang Laut Kappir or Pagan Sea-Gypsies (Annandale 
Fascic. Jfalay., Antlirop, vol. I, p. 63). ' 

The folklore <;>f the caves in Burma and Malaya is pro. 
bably very extensive, as they are universally regarded with 
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superst.itious respect. Very little . infor?1ation is_,. however, 
available on this point. It is believed m t~e Br1t1sh States 
and also in Trang that the clay tablets found m the caves arc 
made by spirits, which the Malays call orang Perai (Peri folk) 
and the Siamese pi. These spirits r~;;emble tire Scotch fairies 
in appearence and habits, being little folk of small size 
and great beauty, extremely fond of festivities and proces­
sions , which they conduct from c,we to cave at night with 
lights and dancing. The cave-bats in ,Jalor are called spirit­
birds \burong huntu) , a name more frequently conferred on 
owls; it is believed that thei r droppings falling on the hum an 
skin cause an unpleasant disease. In the ,Jalor caves a 
strong wind blows outw,irds towards the entrance at certain 
times of the day, and inwards from it at others. This is 
believed by the Malays and Siamese of tho district to be th e 
actual Cave-Spirit (Hant1i Goah). · 

We hope that these note;i mn,y prove u.~eful to those wh 0 
may have fuller opportunity for inve➔tign,ting tho caves L)f 

Burma and Malaya than lrns fallen to our lot. 

PART !.--GEOLOGY. 

The well-known caves of l\Iou]mP.in are situated in a seri es 
of li mesto!ws which is probably continuous with the" Phteau'' 
and associated limestones of the Northern Shan Statrs. Th ese 
forru.1tinns are known to occur for to tho south in the Southern 
Shan Sbte~ a,ncl in Karenni, but the intervening areas ha\'e no t 
n.s ye~ been geologicall v ex plorecl . . . 

1 o the south of Moulin ein the hme5tones contmue throu gh 
1'enasserim, but here a«ain they have only been <lescribed 
from small isolated expos~re~ since no det a iled su rvey of the 
distrid has been attrmptcd. ' The first information regarding 
the occurrence of a fauna of carboniferous ago in Tcnasse rirn 
was givt> n by Dr. T . Oldham in 1856. 1 He divided tho 
r~c~s. whi_ch . cover so large a portion uf tl~o KOUt hern most 
d1v1s1ons 111 Burma. into a lower group, which was termed 
the "Mergui Series," and an upper one to which the name 
'.' Moulmein Series" was given. The former is we'll deve loped 
ll1 the south, while the latter obtains its max imum d evelopment 
towanls the north. The most conspi cuous member of the 
Moulmein series is tho massive limestone which forms ,o 
important; a feature of the landscape around Monlmein, and 
in the higher parts of the Salween valley. The thickness of 
the two divisions was stated to be about 0,000 feet , and the 

1 Records of the Government of l 11dia , Home Dept., No. X, 185(;, 
r e_printed in" Papers on Burma.'' No. 25. Notes on the Cont-fie lds nnd 
T 1n•Stono D e posits of the Teno.sserin1 Provinces, pp. 375- JO;) 
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aae of the whole given as Palaeozoic, the l\Ioulmein beds 
b~ing provisionally placed in the "lower carboniferous group 
of European geologists.'' 

In 1863 W. 'l'lieobald from the evidence of a few fossils 
procured from Zwah-ga-byn, n limestone hill which forms a 
prominent landmark above Moulmein, and is popularly known 
as the "Duke of York's nose," pronounced the age of the 
limestone as equivalent to the carboniferous limestone of 
Europe. He also regarded it as probable that the limestone 
met with in the Mergui Archipelago belonged to the same 
fo rmation. 1 

To quote from Theobald's Memoir:-
" 'l'he most marked feature of this limestone is its mode 

of occurrence in steeply scarped hills, the sides of which 
overhang, as may he seen in the case of the hills near 
Moulmein, which rise abruptly from the low inundated 
plains between the Gaine and the Attaran rivers, and 
exhibit the precise appearance of what they undoubtedly 
were at no remote geological period-sea-girt rock:,, such 
as still stud the l\fergui Archipelago, and which from their 
position in low-lying alluvial plains even now, during the 
rain,, are apprmicbablc only by boats, through a mimic 
freshwater sea.'' 

Theobald also speaks of the existenco of other extensive 
caves to tho north-east beyond Toungoo. 

It is not known wha,t became of the fossils mentioned 
both by Oldham and Theobald. They are not in the collection 
of the Geologica,\ Survey of Inc!in, anti wer<' nenr desrribed in 
detail. Fortunately, some years later, a further small st-ries of 
foramin:fern, corals, brachiopocfo, and gastropoda was obtained 
hy P. N. Bose from the limestone hills near Therabwin in 
Tenas:'erim. 

'l'he following specie., were determined by F. Noetling 1 

who pronounced them to be of carboniferous ( probnbly upper 
e:ubonifernus) age. 

Scltwaqerina oldlwmi, Noetl. 
Lonsdaleia salinaria-, \Vaag. a.nd VVcntz. 
Lithostrotion, spec. nov. 
Arae7Jora cf ramosa, \Vaag and Wt·ntz. 
Polypora cf. biarmica , Keyser!. 
Product us cf. swnatrensis, F. Roemer. 
Atltyris, ~P-
Spirifer, sp. 
Belleroplwn, sp. 

I VI. Theobald, On the Geology of Pegu. Mem. Geo/. Surv. India, 
Vol. X. p. 1:38 . 

~ F. Noetling , C,u-boniforous Fossils from Tenasserim. Rec. Geol. 
Surv. India, Vol. XXVI, Pt. :J, pp. 0G-100. 
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Pleurotomaria aff. durga, Waag. 
Murchisonia, sp. 

This fauna is one in which Indian and Sumatran types are 
mixed and it is probably of the same age as that from Zwah­
ga-byn hill. 

It is in every degree probable that similar limestones of 
anthracolithic age extend to the far , south through the Malay 
Peninsula, and that the caves of that area ate in identical 
formations. 1 

In the state of Pahang (F. M. S.), an extensive c11,loareous 
series consisting chiefly of limestones exists. It has been termed 
the Raub Series by J. 13. Scrivenor who writes 2 :-

' •The big limestone hills form a picturesque feature in 
the landscape wherever they occur, similar to those on 
the west' of the Main Range. Gunong Sinyum, with its 
huge caves, is perhaps the most striking of them, although 
not the largest. In Sarawak and Kinta there is clear 
evidence that the steep cliffs of the limestone hills coincide 
with fault planes, and · it might be expected that the same 
explanation of the formation of these precipices would be 
found in Pa.hang. It bas not been possible, however, to 
prove this, and in the absence of clear evidence we must 
regard the Pahang limestone hills as having been formed 
by the processes of denudation acting unequally on 
masses of strongly jointed and tilted beds of limestones. 
The caves found in the hills are as beautiful as caves 
elsewhere in limestone country, but present no special 
feature." 

Fossils have been found in a few localities. From the 
:'ilill Gully and Gna Sah exposmes, obscure roral, crinoidal, and 
other structures have beeu reported, as well as some fairly 
good remains of Cephalopo,la which C. C. Crick believes belong 
to the genera ( :rthocei-as 

C'yrloceras 
rJyroceras 

and Solenocheilus, 

pointing to a carboniferous age for the rocks. 
From Lubok Snkum imperfect casts and impressions have 

be,m obtained which MeBsrs. Newton and Crick think may be 
of permian age. They consist of circular or elliptical forms 
resembling Waagen's Xenodiscus, straight tube-like bodies 
which appear to be ciosely allied to Dentalium herculea of De 
Koninck and a number of other organisms, too obscure for 

I Caves in the Mo.lay Peninsula. Brit. Assoc. Repts.,1898, p. 571. 
~ J. B. Scrivenor, The Geology and Mining Industries of Ulu 

Po.bang, Hll l, p . 3:3. 
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determination, among them being an Aviculopectinoid impres-
sion and some possible Brachi,opocl remains. 1 • ~ 

J. M. Maclaren is of the opinion that the Raub Series will 
prove to resemble the limestones and shales of the Southern 
Shan States described bv C. S. Middlemiss.2 

W. W. Skeat, obser\ring the occurrence of fossils on some 
of the images of Buddha in the north-eastern part of the 
Malay Peninsula, was led to search for the quarry from which 
the rock was obtained out of which the images were carved, 
and it was at length found on the western flank of the great 
central axis of the Peninsula. 3 

From the fossiliferous limestone so obtained Prof. T. 
Mckenny Hughes determined a trilobite (Proetus), encrinite 
stems and arms, and several species of lamellibranchs and brachio­
pods, including at least one Ohonetes. "There is a well-preserved 
and highly ornamented Pleurotomaria and a Cephalopod, which 
by its horse-shoe lobes confirms what is suggested by the general 
facies, namely, that the deposit belongs to the highest beds of 
the Carboniferous, or rather, perhaps, to beds intermediate 
between the Carboniferous and the overlying system to which 
the compromise name of Permo-Carboniferous has been applied.'' 

It is interesting to note that Messrs. l\'ewton and Crick 
consider their fossils younger than the ones referred to above; 
but according to Dr. Annandale tlrn limestone from which 
Skeat's fossils were obtained was very different in structure 

I Loe. ci t. , p. 34. 
Siuce the a bove accoun t was written, J. B. Scrivenor hos pub­

I ishecl a summary of his ten years ' work in on illuminntiug report entitled, 
The Geological His tory of the l\Ialay Peninsula. (Quart. Journ. Geol. 
Soc., Vol. G9, 191 :3, pp. 343 371). In this it is sta ted tha t he is not 
prepared to accept the scanty palaeontol ogical evid ence regarding the 
n~e of the R a ub Seri es without qualifica tion. To quote .-" The fossils 
fo.uncl so for, in fact. ha ve clone no more than give a hint as t o the 
Age of the rocks ; thoy may be ca.rboniferous or pe rrno•carboniff' rous. 
Other eviclence;j unknow n ut the tin w w}wn th o fossill:1 woro do3cri bed , 
makes it improbable thnt thoy a re pe rmian " (p. :1,,:1) 

This evidence depend ::; upon tho disco very in ?C'rak, i1n1nedint e]y 
a bove the Ha ub Series . of g lacia l clays, which Scrivenor corre la tes with 
th e Talchirs of the Indian Peninsula. It would be too for from the 
purpose of the present paper to enter into the ques tion of th0 e xact age 
of the Gond wana boulder beds here , but it m ay be m entioned that in 
t h e course of t ho discnssion on Scri venor's pa per, La Touehe argued 
t hat the Malaya n Glacia l Beds belong to a !ti ter period of glac ia tion 
than that represented by the Talchirs. He expressed the opinion, how­
e ver, that the Raub Series was opparentl.v a southward extension of a 
portion of the dolomitic limestones of the Burmese Shan Strr tes, prob­
ably representing the ir upper p arts a nd pointing t o the transgression of 
the carboniferous sea southwards , followed uy an eastward retreat of the 
coast of Gondwanaland. 

2 Go'd ; its Geological Occurrence and Geographical Distribution, 
1908, p. 287 

, Na tural History and Ethnography of the Malay P enins ula. Brit. 
-·Iss ac. R epts. , 1901, p. 414. 
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and appearance from that which formed the walls of caves in 
the neighbourhood. . 

[n Siam, the whole of the great range on the west which 
extends almost unbroken from t.he extreme south of the 
kingdom to the most northerly point above Chieng ~~n on the 
1Iekoni:r and thence northwards through the British trans­
Salwce~' Shan States into China, appears to consist largely of 
enormously thick limestone beds, probably of carboniferous 
a.ge in part, lying upon metamorphic and schistose formations. 
These limestone beds are found throurrhout the Malayan 
Provinces and in the Ratburi district. Th; Chieng Mai district 
and the series of hill ranl!"es across northern Siam from Chieng 
Sen down to Pitsanulock·~ are said to present much the same 
geological features. In Eastern Siam, limestone hills are found 
towards the north and west, and where the .Mekong turns from 
ea~t to ,:outh they again appear as a barrier of ever-decreasing 
height between the river and the basin of Ea!,tern Siam. At 
the junction of the Nam Mun and the main river the great 
masses of limestone which form the southern boundary of the 
eastern part of the country come in, and running wf!stwarcls 
as far as the Dong Phaya Yen mountains, overlook the plains 
of Central Siam. Limestone pinnacles are found piercing the 
alluvium 0£ Central . Siam., as at Chainat, Pra ba,t, amt 
Kabin .1 

Perino-Carboniferous limestones are known to occur in 
Sumatra, Toba-landan, Timor and Rotti.:i In Westnn Borneo 
they contain caves which are very similar to the Burmese [UH.l 
:\falayan ones.a 

l<'urther to the east in TonO'ki11cr and the La,os, limestonl's 
of the same age have been ider~tifie~l. 
. ?,'0 the ~orth of the :Vfoulmein, Amherst and Thaton 

~1st ncts the limestones stretch through Karenni into the Shan 
States.. Caves are found in them along the edge of the hil ls 
bordering. on the Shan States and dividing them from the 
broad plains of the Irrawaddy valley. These caves are well 
l~nown as they yield large quantiti e~ of bat guano.~ In the 
8outhcrn Shan States the limestones which often contain caves, 
,is for example in the neighbourhood of Kalaw, have been well 
described by C. S. Middlemiss who writes as follows:-

N'o. 

" Th~ d nrk-grey limest1me frequently ,veathers almo;; t 
black mto sharp-edged hone ye om bed masse~, into pin­
nacled crag:,, weather-beaten towers and walls into deep 
basins and swallow holes (often as regular and circular ag 

I \\' .A.Graham, Siam, London-, 1912, pp. RG-9,\. 
~ S,•e literaturn q11otecl by J.B. Scri vm1or loc. cit., p. 48. 
:, Brit. A.,-., oc . Repts., IS9':l. p. 581. 
• I. H r!urkhill, G uano in India, Tii e Agricultural L edger, IL1 1I, 
1, p. 7. 
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a gigantic amphitheatre, but sometimes funnel-shaped): 
into st.range valley systems, without connectiQll one with 
the other . and that often end mysteriously either as 
underground passages down which streams precipitate 
themselves and become lost, or as marshes and lakes 
where evaporation helped out no doubt by snbterranf'an 
percolation causes a disappearance of th~ w!tters: into 
innum:rable caves and p11ssages beneath the ground, some 
now ]ugh and dry from the waters that caused them and 
which are locally mined for the nitrates that ·have accumu­
lated upon the floors from the decomposition of cave 
animal de~osits, othe, s used as show p~ace~ and t-emplPs; 
others again unknown to fame and rich m their viroin 
beauty of stalactitic growths." I .., 

In the Northern Shan States these limestones are well 
known, and have been described in various papers appearing 
in the publications of the Geological Survey of India by 
T. D. La Touche. 2 Wherever they havo been examined in 
this area by myself, depressions appearing on the surface of 
the ground which they underlay have always been a. striking 
feature, as has also been the fact that their drainage very 
often disappears underground.. La Tonche has noted how 
these depre;;sions vary in size from '• pipp:,; ' ' a few feet in dia. 
meter to ''swallow-holes" and funn el-shaped "punch-bowls," 
of which the latt.er are by far the most common, and from these 
to enclosed valleys several miles in length and breadth , tra. 
versed by runnin~ streams. These phenome1m are due to 
underground dissolution of the rock and the consequent set. 
tlinrr down of the roof of a cavity or cavern, too weak to 
support its own weight. Owing to the crushed conuitio11 of 
the limestones in the Northern Shan States, as a result of the 
te-ctonic stresses induced by the great earth movements which 
took place after their formation, large open caverns such as 
occur near Moulmein and further south are of rare occurrence. 
In the Southern Shan States caverns are known to exist and 
it is believed that systematic searching would reveal the 
presence of many others. _ 
,. C. Deiner has described rich collections of antbracolithic 

fcssils collected by La Touche and Middlemiss in the Northern 
and Southern .Shan States. His opinion regarding their ages is 
quoted below:-

" In brief the anthrar.olit.hic faunas of Burma and of th 
Indian region (Salt Range-Himalayas), so closely situatec~ ------

! C. S. Middlemiss , R eport on a Geological Reconnaissance in par~-
of the ~outhern Shan States nntl Ko.renni. General R ept., a~ol. Sur/ 
India, !8!l9·19t0, pp. J~0-131. · 

2 See esp<'cia.lly T. H . D. Lo. Touche, Geology of the Northe rn 
Shau States . 111cm. Grol. 8urn. India, Vol. XXIX, Pt. II . 

--
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geographically, must be considered as belonging to the 
same zoogeographical province. Their similarity may be 
interpreted as due both to theii· proximity in geographical 
position, and to their stratigr~ph_ical homotaxis. This 
correlation places the anthracohth1e faunas of the Shan 
States on the same level as the middle and upper Pro­
ductus limestone of the Salt Range or of exotic block of 
Chitichun No. l." 1 

Although somewhat beyond tho region treated of in 
this paper mention may be made of the fact that both devo­
nian and anthracolithic limestones attain a considerable 
development in the Chinese province of Yunnan, and that in 
the western parts of the province small caverns are sometimes 
found in the rocks of the latter group. As an example of these 
a photograph of the Ta-shih-wo cave near the edge of the Yung­
ch'ang fu plain is appended. · (Pl. XXI). 

It is probable that in many of the caves of Burma and the 
:Vlalay Peninsula, deposits of recent or approximately recent 
fossil or sub-fossil remains will be found; but no such deposits 
have as yet been investigated. The teeth of a large tiger 
and a skull of the Ba.m boo-Rat ( Rhizornys surnatrensis) have, 
however, been forwarded to Calcutta for examination, with 
the information that they were found in a small cave near 
:\fogok, Ruby Mines District, and in some of the Jalor caves 
there are large beds of freshwater shells and mammalian bones. 

PART IL-THE FAUNA OF THE CAVES. 

The following list of the animals that have been recorded 
fro m the limestone caves of Burma and 1\Ialaya, or are repre­
sented therefrom by authentically named specimens in the 
Indian Museum, is compiled for the most part from Ridley's 
' ' Account of caves in the Malay Peninsula'' in the Rep. Brit. 
A s. for 1898; from the papers' on the zoological results of the 
Rke(Lt Expedition to the Malay Peninsula, published mostly 
in the l'roc. Zool Soc. London between 1900-l\J03; from the 
zoological parts of Annandale and Robinson's Fasciculi 
.lfolayenses, and from papers on the la,te Signor Fea.'s Burmese 
collection in the Ann. Civ. ·Afos. Genova ( 1889-1897). 

We have added obeservations of our own ~ more particu­
larly on the Orthoptem and Pedipalpi. 

I C. Diener, Anthracolithic Fossils of the Shan States. Pal. Ind., 
~ew Series, Vol. III, Mem. No. ·4, 
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N~~lE. CAVE LOCALITY. REMARKS. :--' 
1-1 

-------------- ---------- r-, ~ ~­
r✓.i~ MAMMALIA. 

Carnivora. 
Felis ti(Jri.s, L. 

lnsectivora. 
S rriculus 11igrencens (Gray J 

Chiroptera. 
Oynopterus , sp. 
X antharpyi..i amplexicaudata (f1 eoff.) 
Eonycteris spelaea (Dobson) 
Rhinolophus atfinis , H orsf. 

l 
) 

,, niin?r , Ho!'sf. 
H-ipposidcrus armiger (Hod gs.) 

diadem-,. (Geoff. ) 
larvatus ( Horsf.) 

,, bicolor (Tomm ) 
Taphozous longimantts , Hardw. 

,, saccolaemus, T e ,n rn. 
Rhinopoma mioroph.yllum, ( :e,off. 

Nyctinomus plicatu.• ( Buchn . ) 

Batu Caves 

.. Near Biserat 

, BatuCavf's 

I 
i Farin Caves 

Dhammathat 

I i Commonly r ests in caves near Kuala Lumpur. 

. . '\ A specimen wa8 trapp,' d by the Skeut Expedition in the 
, en tmnco to one of the la rger caves. 
I 

Found by H idley in la rge numbers in ono cave. 

· Only known from tho Fnrm Cave8. 

l.'ommon cave-haunting species of wide distribution. 
Several o f the species have been or will doubtless be 
d ivided at lenst into loc~l rares. 

Found in la rge numbers, to apparently I the exclusion of 
other species, in the long, dark , tunnel-like cave. ' 

A common cave-h aunting species. 

- ----~ -------- - ---

l Anderson, in the Administration Rorort of the ·Marino Survey of Indi 11 for the offi~ittl year 18!)i-8, describes the emergence 
of Nyctinomu s plicatus in a densJ str.,am fron1 a cave a t l lpagat on the Salween, 2fi miles nbove llfoulmem. These bats 
were followed by small numbers of a mnch la rger spor· ies , and it is possible that t.h e Rhin()p()ma a t Dhamrnathat may also 
hnw, heen nssucia tcd with some s,·nrcor spec i<'s tllkin'.! flight nt "different ho,n·. 
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NAME . 

Hodentia. 
Sciuru, atridorsalis , (Gray.) 
Mus surifer, llfiller. 
Rhizomys sumatrensi s (Raff.) 
Hystrix grotei , <; ray. 

Ruminantia. 
NemorhaeduB sweltenl,a.mi, Butler 

AVES. 
Macrochires. 

Collocalia innorm·nata, Hume 

REPTILIA. 
Lacertilia. 

Gymmodactylus pulcl,el/us (Gra~ .) 

Lygosoma scotopl,ih,111, Boulenger 

REPTII 'A, 

Ophidia. 
Ooluber taeniuru• (Cope). 

BATRACHIA. 

Ecaudat11,. 
Rana glandulo,a, Boulanger 

., ferboa (Gunther) 
Btl/oasper, Gravh . 

, CA VE L OCALITY. 
REMARKS. 

Farm Caves 
,Jalor 

-1\fogok 
' ,/alur 

Jalor 

.. / Tai(. Sap 

1 
Batu Caves 

i 

1 Batu Caves ; J alor 

. . :\ specimen was taken by Fea in one of these caves . 
. . / Common in these caves but not peculiar to them. 

I .-\ subfossil skull has been examinP.d by ~Ir. E. Vredenburg. 
Apparently r ests in lnr7e numbers in caw~ during the day. 

:'jee $Ubsoquent notes. The species (or race) is called 
Oapricornis sumatrensi9 .•wetlenhami by Lydekker,1 in 
Oat. Rum. Brit. l',fus., p. 188 (1913). 

Breeds in caves. 

Common in caves in different parts of the Malay Penin ­
sula: also found in the jungle. 

Originally described from a ca ve but also fonnd in the 
jungle, 

pale phase (see below) is found in caves. 

Batu Cavos 

" 
J ; By no means confined to caves. 
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MOLLUSCA. 
Gastropoda. 

Streptaxis sankP-yi, Benson 
Hyp8elostoma laidlawi, Collinge 
Prosopeas tchehelensc, de ~lorg. 

Opeas innocens, Preston 
Ophistho,toma annandaleii, Sykes 
Ditropsi.• caver nae, : ykes 

!NSECTA. 

Thysanura. 
J a1)'1JX indicu8, Oud 

Collembola. 
Neanura pndibunda, ImmR 

Cyphcderus simulans, Imms .. 
Orthopter11. 

Che/i.soches morio. Fabr. 
Periplaneta sp. ( ? amerimna, Linn.) 
Spelaeoblatta f/fSrroi, Bolivar 
Rhaph10dophora, {? brunncri. Kirby) 
Diestram111ena unicolor. Brunner 

annandalei, Kirby 
,, sp. . . . 

Neuroptera. 
Myrmecaelurus, sp. 

Farm Cave,s 
Jalor .. 
Farm Caves 
Jalor 

" 

Farm Caves 

Jalor .. 

K~~en country 
Farm Caves 

Jalo:' .. 
Batu Caves 

} 

Rerordcd from several localities outside the caves. 
Only known from a cave. 
See below. A common species under cliffs a~ well 

caves. 
Only- known from dead shells from a cnve. 

Only known from it cave. 

as in 

Not uncommon also under logs of wood in the open . 

I. Only known from caves ; brilliantly rolomed and with 
eyes. 

Found with prec,0 ding spocies; blind and colourle~,:. 

A common spec;es outside ca,·es in llfolaya. 

Onlv found in a cave. 
Ide~tical with ft ,speri.,s found in the jungle. 
Also reeorded from nortlwrn China. 
Only known from the Jalor Caves. 
Noi identified specifically. 

Rerorded by Ridley. 
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l Two errors may be noticed in this author's statf'ment aR to the skin of the :vralay SProw presented to th .. I'ritish :\1u,eum 
by MPssrs. H. C. Robinson a11d N. Annandale. It i~ not the type, which was from tho Larut Hills: and it came from the 
neighbourhood of Ilisernt in J alor. So far as we are aware, there is no place in the Malay Peninsula called Bi.c-erat, nnd Hisemt 
is nowhere near the Lnrut Hills. 
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Hymenoptera. 
Ponera confinis, Roger vur. 

Lepidoptera. 
Pyralis fumipe nnis , Butler 

Pyralis picta/is , Curt. 

Crypsithyris spelaea, .Meyrick 
Diptera. 

Sciara pallu crns, Brunetti 
Nyctcribcsca amboincn<is, R~oda11i ) 
Raymondia pagodaruin, Speiser · 
Ascodiptaon .,fomense , Speiser ) 

MYRHPOIH. 

Chilogoatha. 
Platyrhachis 11utlacca1111s (Peters) 
Doratonotus cavcrn icola, Sinclair 
Cambalopsis calva (Pocock), rnr. 
Cambalamorpl,a Jeae ( Pocock) 

Schizotarsia. 
Scutigera longicorni8 ( Fabr.) .. . 

n,aculata 
decipiens (Ve, h.) 
sp. 

ARACHNID.A. 

Scorpiones. 
Chaerilus, sp. nov. 

CA VE L oc,1 f,l'l'Y' 
RE~IARKS, 

r:arm C,wc·s 

J ,dor .. 

Fnrm Caves 

I Jalor .. 

Jal,,r .. 

Farm Caves 

" Batu Caves 

llark ( 'a\·<' 

Abundant in caves near llfoulmein. 

Ily no means confined to caves, in which, however, it 
npparentl,v breeds. 

Apparently breeds in tho largest of these caves, to which 
I it is not confined. 
Probably a true cavernicolous species. 

Perho.ps a pale form of a species found in the open in 
Bengal (see below). 

Bat-parasites. 

:-iota true cavernicolous species. 
I Only known from o. cave. . 
, n,e typical [01 m of this species was not found in a cave. 
I PPrhaps a true cavernicolous species. 

' i':ee notes ; probably not confined to caves. 

] [ Prob~bly not confined to caves. 
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Pedipnlpi. . 
Hypoctonus wood-masoni';OJtes ) 

,. ? /ormosus. Oa t~s 
Schizomus (s. str.) cavernfrola, Grn,·cly 
Styg, phyrynu.s cavcrincola (Thor. ) 
S iyguphyr/;'1 US cerberu,, Simon . 

Catagius pu,illus, Thor. 
,\raneae. · 

Talani.<tes caveri,i~ola, Thor. 
Althepus 1,ictus , Thor. 
Pholcus diopsis, Simon 

Acari. 
Uropoda, sp. 

CRUSTACEA. 

L;opoda. 
Armadillo i n/uscatus, Bnd dG-Lund. 

intermixt11s 

Farm ()aves 

" Tenusserint 
,Julor 

I 
I Tenasserim 
I 
I 

1 Farm Caves 
I ,, 
1 -lalor 
I 

Farm Caves 

.Talor 
Batu Caves 

..... 
i i 

} j -"'ot confined t o t'aves. 

, Only known from those caves. ';:' X 
; l' robn l.,ly confined to tho cav11s nrar Moulme,n (8ce n ntes). ~ • 
1 

Probublv confined tu tl10 Jnlor caves; c,osely n,lat~d t o ~ Z 
i Inst species. '-' ? 
I Only known from caves in the neighbourhood of Moulmein . 

0 
.:....., 

} Probably not true cavernicolous species. 

i Only known from a cave. 
j Recorded by RiJley. \Ve have not been able to 
I_ the author of tho species: I . 
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MAMMALIA. 
Literature. 

1876. Dobson, Catalogue of the Chiroptera in the British 
Museum. 

1889 Thomas and Doria, Ann. Mus. Civ. Genova (2) VII, 
p. 9~. 

1888-1891. Blanford, Fauna of British India, Mammalia. 
1900. Bonhote, Proc. Zool. Soc. London, 1400, p. 86➔• 
1903. Bonhote, Report on the MammaJs, Fasciculi llialay-

enses (Zool.) 1, p. 1. 

The species recorded in our list are named for the most 
part on the authority of Dobson, who described one of the 
bats·; of Oldfielrl Thomas and Doria, who Wl•rked out the collec­
tion of inammal~ made by Fea in Burma .. or of Bonhote, who 
reported on those obtained by the Skeat Expedition and by 
Annandale and Robinson in the Malay Peninsula. Rhizomys 
sumatrensis is included on the evidence of a sub-fossil skull 
recently sent for identification , with the teeth of a large tiger, 
to the Geological Survey of India. 

None of the mammals are cavernicolous in the sense of 
living in caves without ever abandoning them. The bats, of 
w11i0h only a small proportion of the cave-haunting species of 
Burma and Malaya have probably been recorded as yet from 
cave3, merely use them as places of diurnal retreat, as is pro­
bably also the case with the porcupine; and although some 
species probably use caves for this purpose always, othera are 
equally content with an overl1anging rock or a hollow tree. 
Sometimes one species of bat appears to haunt a cave to the 
exclusion of all others; ,,ometimes several or many species 
occur togr-ther. 

The tiger and the Malayan Serow belong to a different 
category in t,hat they only visit the caves orcasionally, using 
them as places of shelter but probably never as permanent 
abodes. Nemorhaedus swrttenhami also makes another use, in 
the neig11bourhood of Jalor, of certain caves of which the roof 
has collapsed, frequenting them habitually for the purpose of 
dropping its dung. Apparently one sur;h cavern or amphi­
theatre is set aside for the- purpose in each of the litt.le lime­
stone hills of the district. A similar habit has been observed 
in other antdopes. 

Animals such as Mu,s surifei· b :- long to a third category, for 
it is probable that certain individuals of the species take up a 
permanent ahode in caves,·in ,,hich they find the greater part 
or the whole of their fo0d. Most individuals of the species are, 
however , not cavernicolous. 

None of the cave-haunting mammals of Burma or Malaya, 
to what vf:'r catl'gory they belong, appear to be modified 
strueturally in accurdanc-e wi t.h this habit. Most of the species 
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bave a fairly \vide distribution outside caves, but ..Eonycteris 
spelaea has only been taken in the Farm Caves, and in any case 
it is impossible at present to be sure of the range of any of the 
smaller Burmo-Malayan mammals,. owing to the intensive 
study of the Oriental species now in progres~ in European and 
American museums. 

BIRDS. 
Literature. 

1895. Blanford, Fauna of British India, Birds Ifl. 
1901. Bonhote, Proc. Zool. Soc. London, p. 68. 

It is probable that many species of birds occasionally 
nest in the mouths of caves. bub only one species can be asserted 
definitely to breed in the interior ot the limestone caves of 
Malaya or Burma, namely Coltocalia innominata, Hume, speci­
mens of which were taken oy members of the Skeat Expedition 
off the islands of the Tale Sap from which edible nests are collect­
ed for commercial purposes. Possibly it is the nests of this 
species also that are collected in the caves of limestone islands 
off the northern part of the west coast of the Malay Peninsula, 
but Blanford stated in 1895 (op. cit., p. 17R) that the edible 
birds' nests of commerce were obtained only, so far as was 
then known, from 0. francica (Gmel.), which is found in Ten­
asserim, the Andaman and the Niwbar Is., as well as in the 
Malay Archipelago on tlie one hand and Arra.kan on the other. 
0. innorninata is known from the Andamans and from Tenas­
serim as well as the Malay Peninsula. 

Literature. 
1898. 
1903. 

REPTILES and BATRACHIA. 

Ridley, Rep. Brit. Ass., p. 572. 
Boulenger, "Report on the Reptiles." F'asciculi 

.Mala11enses (Z<>ol) I, p . 13:t 
1903, 1904. Butler, Jour. Bombay Nat. Hist. Soc . XV, pp. 

I 9:3 387. 
1912. Boulenger , Fauna of the Malay Peniiisula, Reptiles 

ancl Batrachia. 

No blind or colourless reptile or batrachian is known from 
the caves of Burma and Malaya, and no ,ipecies of either 
group appears to be confined to them. Tbe snake 0olitber 
taeniurus (plate XXII), hoH"ever, provides interesting evidence 
as to the effects of the cave-dwelling habit on the colouration of 
the individual. 

Pale individuals (fig. B) were first discovered in the Batu 
<:aves and were accepted as the types of a new variety (ridleyi, 
Boulenge ) , no normall:r coloured examples of the species then 
being known fr.,m the l\1alay Peninsula. The same phase was 
found later in the J alor Caves, and dark individuals of the 
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typical form have been discovered sparing~y in differ~nt parts 
of the Malay Peninsula, in which t~e _sp~c1es (except m cav?s) 
is apparent.ly much scarcer than 1t 1s m ot_her parts of its 
range. This is wide, extending from Malaya mto Burma and 
the neighbouring countries, the Eastern Himalayas and Nort~­
ern China. No very young individual has yet been found m 
caves, but the smallest yet obtained in them-it was capt urcd 
by Annandale in 1899 near Kuala Lumpur-approa?hed the. 
typical form in colouration much more closely than did l~r~er 
examples from tho same cave. The snake is ~aturally retirmg 
in habits ; several specimens were dug up m the cour~e. of 
road-making in the Abor country during the recent exped1tH?n. 
The cave-phase, owing chiefly to the loss of brown and reddish 
pigment, has the anterior part of the body (except for_a, black 
line through the eye) nearly white, while the postenor part 
bears conspicuous black longitudinal stripes on an almost 
white ground . Ridley has pointed out that, lying as the 
snake commonly does on narrow ledges in the white walls of 
c_aves, this type of colouration aids in concealing it by torch­
hght; but torchlight is not a natural feature of the caves. 

It may be stated with some confidence that Ooluber taeniu­
rus is not , as a species, cavernicolous, hut usually leads a more 
or less nocturnal life in the open, hiding by cla,y in holes, 
under logs and in other such positions. Certain individuals, 
however, enter the caves; these find a plentiful food-supply in 
the bats and so grow to their full size without emerging. This 
mode of life has a peculiar effect on their pigmentation, 
apparently destroying brown and reddish pi5ment.s without 
affecting black to the same extent, ; some black markings, how­
ever, disappear, as is clearly shown in the figures of the two 
phases (pl. XXH l. 

The lizard Gymnodactylus pulchellus is a species occasion­
ally found on tree-trunks in the jungle far from caves . It 
"lso is 1~octurnal in habits and, curiously enough, is also 
s~riped with black n.nd white, but transversely instead of longitu­
dmally . No difference exists in this (or in any other) resnect 
between cavernicolous and arboreal individuals. Many indivi­
duals ha ve adopted a cavi:rnicolous life and the species has 
bee~ found in caves in widely SPparated parts of the Malay 
_Pe11111sula . . Although the Rpe,·ies is reported to occur in 
Tenasser1m, 1t has not yet been found in any BurmPse cave. 

Th e_ other lizard on our list (Lygosoma scotoph-ilum), al­
t hough it was originally captured in t-he inner parts of one of 
the ~ atu Caves, has no striking peculiarity of colouration and 
has s111ce been taken in the jung·e 

A third species of this suborder might perhaps be added 
to the list, namely Gonotode.s affinis (Stoliczka) , specimens of 
which have recently been collected in the Batu Caves . As u. 
rule it haunts either rocks at th e edge of streams or else tree-
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trunks in which, owing to the coalesence of the bllttresses 
characteristic of some jungle trees, pools of water accumulate. 
It is sometimes almost amphibious in habits. 

The Batrachia recorded from the Batu Caves are noctm­
nal species that also occur in the jungle and have no particular 
spelaeological interest. 
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In addition to the species of Mollusca included in our list 
there are others that have been found occasionally in caves; 
for some land-snails occuning only on the limestone cliffs of 
the Siamese Malay St<tles and Tcnasserim, and also others of 
less restrict,;d range (e .g. several spec ies of Rliiostoma and 
Cycloplwrus), occasionally make their way into caverns, while 
floods not infreq uently wash in tho shells of water-snails such 
as Arnpultctria anrl Vivipara. Some of the terrestrial specie~ 
described by 8toliczka from the cliffs at the Farm Caves and 
at Dharnmathat might possibly find a place amongca,vernicolous 
forms with equal justice to Streptaxis sankeyi , Bsn., and Proso­
peas tchehelense , de Morg., both of whi ch have been found in tLe 
open. \Ve have, however, attempted to restrict the l ist so far 
as possible to specie;i which, to our know!c,dge, are eitber 
strictly cavernicolous or else habitually · enter cave,i for pur­
poses of protection or to ;;eek food. Tlte Strepta.1: is is ;;o c~o111-
mon in tlte Farm Caxes th.it we seti no reaslln to think thnt it 
does not clo so. \~(1ile the Prosnpea.s occ·ttrs not. infrecp1e nt ly in 
enormous numbers 111 the clttrkest, part, of the ,Jalor a nd ~el,ingor 
Cll.,ves, apparen tly feeding on bats' dung. Opea..s innocen.,, 
Preston, is only known from th,· Farm Ctwes, in which , how­
ever, only dead shells were found. 

The c?'se o_f P. tcltehelensf; is interesting, for tire s hell would 
appear at first sight to be specially modified for ,t cavernicolous 
life. It was originally described as being" Ju.sea'', bnt in sped. 
mens from at any rate one of the Jalor caves both the shell and 
the body of the animal are as a rule totally devoid of pigment. 
The eye, howe ver, is not _only pigmented but, as is shown by sec. 
tions, perfectly normal m strncture. The species has a wide 
range in the Malay Peninsula. L arge swarms are often found 
under overhanging cliffs as well as in ca\·es. 

The other molluscs, the 1Ht11 H'8 of which iue _,dveu i11 tho 

11a 
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list, are minute colourless species found as 'yet only on the floor 
of caves. They are probably cavernicolous in a strict sense , 
but nothing is known of their habits or anatomy. 

INSECTS . 
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D1rTERA. 

1903. Speiser, " R eport, on t.he J)iptera Pn pi parn " . 
.Jf:ascic. M alay . (Zoo!.) s p . 

1912. Brunnet!. i , Faun. Brit . I nd., Dip/. N P.moccra . 

l\ noteworthy fen f;urA of our li fl t. nf f-.111, i n ~L•el.,i uf t li<> Bur-
111 <>9e a.ml Mai !\,y

0

a ll ( ' ll,VOS j3 1,11 0 1·otal n,b~CIH!f\ of U,e nn,mofl of 

bee tlris:, Mn.ny Bf) n<, irn~ of the orde r rn11 Ht nC't unll y n rG lll' , but 
11,Jlhrmgh but. II Rid ley i11 Re ln.np;or nml Ornvely i11 'l't•nasserim 
fbtai,llcd apec ir llfrns t hnt,_ c11,n Im llij tS ignod to '_Vell-kn?w". fom\ ­
!Ci!, _it haR not bee n p m,,ub le t o arrange for their prco1so 1dent1-

fj cation. This is also the case ·with the few Rhynchot.a th at 
h:1ve been collected. 

Of the two Collernbola (Neanura pudibimda and Cyphode­
rus simulans ) described by Jmm s from thl• Farm Caves, one 
(the Cypltoderu,8) is regn.rderl by him n.s s t,rir t ly c,avem icoln~,i, 
n.pparcntly licc-i. 11se it is colourlt>ss n.nd blind; but, oth er species 
of the genii !'< prccisfll_v fl im iltt r in these res pec ts n,re found in 
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ants' or termites ' nests and even under stones at, the edge of 
water (see Carpenter, Journ. As. Soc, Bengal, 191:{, p. 215). 
N eanura pudibunda is of a bright red .colour and possesses eyes. 
The two species occur together. 

Among the Orthoptera of the caves the most interesting 
are the wingless grasshoppers of the subfamily Stenopelmati­
nae, of which three species have been recorded from them, one 
from the Farm Caves (Diestramm ena unicolor , Brunner), one 
from those of J alor ( D. annrmclalei. Kirby), and one from the 
Batu Caves (DiPstrammena , sp.). A fourth was discovered by 
Gravely in the Farm Caves. but it,s specific identification is a 
little doubtful. It belongs to the genus Rhnphidophora and is 
identical with one {probably R . brunneri, Kirby) that occurs in 
the jungles of the same district, Unlike the species of Diestram­
inena, which live a.s a rule on the cave-walls and on rocks 
rising from the ground, it inhabits burrows in the soil of 
the floor. Th e species of Diestmrnmena may ·be considered 
sepa ratel,v, as although not always cavernicolous they are very 
cha racte ristic of th e fauna of caves . · 

D. unicolor is report ed to occur in northern China (Vlacli­
vostok and Pekin) as we ll in the Fa rm Ca ves, but in Tenas­
serim has only been taken in them and in those at Dhamma that 
in the same district. In the cave'> it is extremely abundan t . 
It exhibits con:,iidera,hle individual variation in colour , and the 
young, ins tead of being almost unirolourous , are distinctly 
mottled. When distmbed it is extremelv active; it seems to be 
more se m,i_t i ve to the smell( ? or heat) of a" t orch than to the light 
of an ncetvlene la mp. The antennm are much longer than those 
of the Riiaphidoplwra and appear , to judge from the basal 
part, t o bC' (like those of many other Locu:-; tidae) as.vmmetl'ical. 
In n one of our specim ens a re both antennae complt:te, but in 
those fro m th e Fa rm Ca ,·es the basal joint nf t he ri ght antenna 
is usually Ltr)!er th n, n th a t of th e left , whil e> t,ho con,·ersc is 
usua lly the case in th ose we lmve exa mined from Uha mu1athat. 

D. {(,n -nandalei has only been t aken in the ,Ta lor C,tves , in 
rill of whir l! it. is ex tremel,v a hunrl nnt,, both on t.h e walls a nd 
,_; •,·, t l, c fl rn ,i-. l t npp: t1·c• 11ll_y f<'c•d ra _" " 1,, 1-f _q ' .l1 i 11 e( :1111 1 iA il s,eJf 
,t!1e jll'nv of l.l11-1 />1 1'/!A se,Hpi 111H /lldPI' 811/(/1!/illl'f/llillS Cf/'Uti' ll8. 
I.he nn t en n ,n nppr•a r t o h ave ;i h g htly d1ffP r Pq t lur11 ,l, im1 R, t,he 
longe r . 11 11 0 . 1,., ing l11 •lcl '?"'· str11 i 14 l1 t. in fr <> nt of t l, o l,ody wlinn 
the itlll llHd JB ,1! ro~t , wl11ln Uw r; li nrter 0110 move;; round ll t.Hlirl,r 
in a, e ircl o J)o ub t. lcss tl11 s_ o_u a blcs_ t li e i n_>ol't lo app reci iit-e 
the a pproach of 1rn enemy, l1 v111 g as ,t does 111 th e dark. 

The spec ies of DiPslrmnmenn that occurs in the Selan" . 
caves h,lS not bee n ident ified, nnrl ma.y be the same as on/ '

01 
t!1e precedin g b ~o - Ridley, however: statPs t}1,,l,t it utters ~t 
t,rnwA 11, fre ble cl11rp , wherert$ t he :-: prr.1es fr om l. en a ,-:iscrin 1 nnd 
J a lor lrn ve n o t l,een obse rved tu d u su. 

M o.s 1". nf tlH• o t.l, "r <lr t hon tnrn. in th e,,· li ~t. <inclu<lin« t i 
.- , 1e 
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earwig Chelisor,hes morio) are nocturnal species which probabl? 
leave the caves at night. The cockroach Spelwoblatta aestrm 
may, howeve1·, be strictly cavernicolous. J t was f, ,_und by Fea 
in a cave in the Karen country ; but nothing defimte seems to 
be known about its habits. . 

Ants are not uncommon in some of the caves, but the 
~mly species as yet identified is one from the large Farm C~_v<', 
in which it is abundant. Professor Wheeler has been kind 
enough to examine specimens. which he assiizns to ?-n und_e3 -

cribed varicty of Punerci confinis, Roger .. The_re 1s nothm.~ 
to prove that they are modified in correlat10n w1tl~ D, caverm­
colous life· indeed t.hev are darker t.han the typwal form of 
the species'. ' • 

The three species of moths found in the caves belong to 
two genera both of which are repre;::ented by ma~y not'.­
cavernicolous species. Meyrick, who dPscribed the M1~rolep_1-
dopteron Crypsithyris spelrea from the Farm C,wes, helteves_ it 
to be especia\ly modified in that it is colourless except for its 
eyes, which are, however, well pigmented. A similar moth 
nccurs in the Jalor caves but has not been identifh•d. The 
two species of the gPnu;; Pyralis that have been obtained in 
the caves are both wdl pigmented moths of rather conspicuous 
colouration, and lmve been tak<>n in districts in which no lime­
stone r:aves exist; yet it is probable that both breed in such 
~aves when an opportunity orcurs. P. furnipennis was found 
111 large 11umbers on the walls of one of the laq:1;est of the ,Jalor 
caves a t some distance from the entranre; on the floor of the 
same cave, amidst bats' dung, still larger numbers of little 
~aterpillars were observ<:>d, each inhabiting and drag~ing wit.h 
~t a small bean-shaped case mn.de partly of the remains of 
insects. There <:>an be little doubt that these caterpil!,irs were 
th e larvae of t\,e moth. Of P. pictalis a single specimen was 
taken in one of the Farm Caves. It was resting on the wall in 
th <> dark . Larvae similar to tho,;e taken in Ja\01.· wero ali,o 
observed on the floor. 

Of the four species of Diptera recorded from the caves 
three ( S icier ibosca amboinensis , Raymondia paaodarmn and 
Ascodipteron siamense) are· bat-parasit,-s and as such of no 
particular interest from a spelreo !ogical point of view. The 
fon_rth. (Sciara vallescens, Brnnetti) is a small fungus midge 
:vh1ch ts at any rate considerably paler than the majority of 
its congeners. Indeed , Brnnetti is of the opinion that it is 
possibly no more than a pale phase nf S. fulvescens, a form 
taken m the open in Beng,Ll. Each nominDl species is at 
present, known from a sin~le specimen. The type of S. palle-
8cens was taken in the darkest p ,nt of the la.rgest of the Farm 
Caves. Ridley records a small Chironomid midae as being ahun­
<lant in one of th e Batu Cn.ves , but it has not been identified 
or described. 
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MYRIAPODA. 
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1890,] (XXX), pp. 384. 401, XIII (XXXIII), p. 390. 

go Ridley, Rep. Brit. As., p. 5S0. 
18. "'· s L d p 517 l90 I. Sinclair, Proc. Zool. oc. on ,c:n, · · 

Mille edes are often common in the caves, whicl~. in Jalor 
t 1 fe are a favourite resort of large Pol:vd_esm1dre . (sue? 

:s a;ra~~-adhis malaccanttS) hy no means excJus1vel~ c~verm­
colous y It is prolrnble. however, that some ?nental Myriapoda 

t 1i ·ire so This ·is possibly the case with Cambalomorpha f:a:7 I ~mall whitishJ ulid very abundant in the Farm Cave~, 
in which it has been obtained by ourselves as ~ell .as by other:s. 
The Polvdesmid Deratonotus cavernicola, wl'.1ch JS of a pa~e 
brown colour, may also be strictly ca,verrncolous, but this 
is more doubtful. . 

A particular interest attaches itself to the Smti.gerae, 
which are often found in caves as well as under stones and logs 
in the open, for very little is yet known of t!1e Orien_tal rep_re­
sentatives of the family. Probably no species of tl11s farrnly 
on our li~t is strictly l'Onfined to caves, and all are strongly 
pigmented. 

A peculiar habit, possibly correlated with life in the dark , 
was noted by Gravely in the large Fa,rm Cave in the case 
of a Swtigera which Pr0fessor Silvestri has identified as 
S. decipiens (Verh.). Representatives of this species were not 
very numerom1 and, b r ing extremely sensitive, were difficult to 
catch. Severn! were seen both on the walls of the cave and 
among the lar(!e stones on the floor. An individual seen on an 
overhanging ridge near the floor was hauled out in a net, on 
the outside of which it left one of its legs . A vigorous rhyth­
mical contraction an<I expansion o.f the musc]P:< of the ,;e \·ered 

.. . leg took place, as a· result of which a surpri;;ingly loud creak­
ing sound was emitted. It was produced by means of a stridn­
lating organ, the structure of which was subsequently invrs­
tigated, Near the base of the ventral ,-icle of the fe rn11r the-re 
is a n1inuk transverse slit, the distal margin of which hearn a 
row of outwardly din,cted hooks. The sound must Lie pro­
duced by these. but further investigation is needed, with fresh 
material, to show the surface against which the hooks rub 
when the muscles of the leg contract and expand, and the 

I Sp<"ci111onR o f thi ~ spr-c ie~ o ften becorno hrown in spirit, but in lifu 
the a.nilno.l is v e l"y no nrly whit o. ' 
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manner in which so minute an organ produces so loud a soun~. 
Although similar organs can be detected on the legs that still 
remain attache<l, it was not found pos,ible to induce _the 
animal to stridulate in such a way as t_o produce an audible 
sound. It must, therefore, be supposed that the sound is only 
produced by detached legs-they are very easily detached-and 
that as they leap about squeaking they distract 3:n enemy's 
attention from their owner, which slips away silently m ~he da~k · 
Ridley has noticed that another species of Scutigera \S. 
maculata) that occurs in the Batu Caves appears to be quite 
harmless and docs not attempt to hite when captured. It 
apparently feeds on cockroaches and other insects . 

We have to thank Professor ~ilvest.ri and Mr. A. R. Hirst 
for naming several of the Myriapoda mentioned in our list. 

ARACHNIDA. 
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p. 279. 
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Simon, Proc. Zool Soc. Lonrlon, p. 76. 
Gravely, Rec. Jn,f. Mus., VlI, p. 107 . 

. Among the Arachnida of the caves the Pedipalpi, of 
~vh1eh one of us has made a special study, are of parl,icula.r 
rnte~·est_. We propose therefore to deal with them family by 
fam1 ly 111 0onsiderable detail. 

PEDIPALPI. 

THELYPHONIDAE. 

F!. ypoctonus wood-masoni (Oates). 

Gravely obtained a numbPr of specimens of this whip­
scorpion under stones close1o th e rocks at Dhammathat., and 
se~eral in the Bnddha cave nt tlie same pla,ce. He also ob­
tained the species on the easlcm slopes of the Dawna Hills, 
and _beyond them n,t, Myawadi on the Siamese frontier. It was 
(If gmally described from Mount Mulai-yit, south of the Dawna 
Range, a nd has also been fou11r_l at Mitan in the Haung-tha-raw 
Valley. I~ has thus a wide distribution out side the caves, prob­
ably the widest yet known for any 111e111ber of it!' genus. 

Th~ few immature specimens of Hypoctonus which were 
f,rnn~l m n,nd u.rnund the F a nn Cu.vcs probab ly belong to this 
~pec1es rather than to the l\foulmein form, ll form,o ,rns , Butler; 
1 or condit.ions at the (?a rm (.'.,we;; re~e mhle those nt Dhammatha.t 
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more closely than those at Moulmein, and the Fan!l Caves do 
t t be separat.ed from Dlrnmrnathat more completely 

nho aJ?peDarl 
O 

nlathat from the next rocks in the rli1·ection of t an 1s 1am , , 
Mulai-yit or the Daw'.1a Range. 

1Hypoctonusfonnosus, Butler. 

This species is said by Thorell to have been found by Fea 
in the Fann Caves (Ann. Civ llfus. Genova f2] VII [~XVIIJ, 

5·J6) but he does not appear to have seen Oates paper 
~)0 u;·n.' As. Soc. Bengal, LVIII, 1889. pp. 4-19, pl. 11) , in 
which the differences between formosus and other Burn:iese 

· I d been des::ribed; nor does he appear to have noticed 
species hlad"ffe,rence➔ himself Moreove1·, it is impossible to tell 
any sue 1 · • f I F 
from his paper whether the specimens l~e :1aw r~~ ~ Je : ~rm 
Caves were sufficiently mature to adn11t of specific 1dentifica-
tion. 

Scmzor.UDAE. 

Schizomus (s. str.) cavernicola, Gravely. 

This species was described (Rec. Ind. 1lfus ., VII, HH2, 
p. 10,) from speeimens collected 'in the brge Fa,·m Cavo, where 
they were found on moist soil with the Collembola on which 
they probably feed. Their antenniform le.l.!S are unusual!\· 
long, but their eyes, which take the form of a pair of pafe 
spots, a re in no way rema1 lrnblc. This is somewhat sur, 
prising as many non-cavernicolous forms are without recoo-. 
nizable eyes, while a species from Prome , on the other hn.nd 
has re,\! eyes with a convex vitreous cornea. ' 

One or two immature specimens of this family were seen 
under s.tones in a shelt '. red crevice of the rock;, outside , but 
none 01 1La m were captured and we cannot say whether they 
he!ong to this speciEls or not. · 

'fARAN'fULlI>AE. 

The majority of the scorpion-spiders found in the caves 
belong to the interesting ~enus Sty_7ophr11nn~. of which onh· 
two sp~cies have as yet bee n desc1:ilwd. B.ith these sp ~r. ie~ aie 
cavern1colous; they a,re S. cavern1cola., Thorell ,incl S. cerber 
c· ·r1 f . ti us 01mon. 1e ormer ocr.urs In · 10 ca,ves of northern Ten as •er· ' 
the latter in those of J'alo ,. . ' ' 1 ni, 

The clifforPnces between tlw two speci es t.Jiouah const t 
• ' /J ~ an 

a rP so s ,n a ll that rn the absence of a good series of sppr· ' 
f t I t f I I . 1. . . . 1men8 o a eas one o t 1em t w1r c 1st1nct:nc,1s m1rrht well havp b 

J I t l (.., I · · I " cen oou: el. _,onscqu~nt y 1t 1,; .1y 110 me 111s improbable that 
1
• 

f.<P<';''.:~l('~)!'\ lrom Sa1gn1: (Ru,l~. Mus. Hi,t. Nn.t Paris, 19t \C 
P; _-6<>) 1dcnt1fied b-': h .. raepehn n.s S. cav,m,.icol,i heforn S '.)].' 
f11

1u.s w n.R known . w,11 prnvo to lwlonn: ,~it.her to t,he latt-er ~re~~ 
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a distinct species; for Saigon must be quite as completely 
separaterl from Khayon as Jalor is. Flower records the oc?1 1r­
rence of "an animal allied to Phipson's Tarantula . . . far mto 
the caves" at Batu near Selangor (Joutn. Straits As. Soc. 
July HlOl. p. 40); doubtless this is also a· Stygophrynns. _Mr. 
Moulton has sent for examination a sp"'cimcn of Tarantuhdae 
from Klingkang. a limestone mountain range in Bor11eo. The 
great length of the femora of its antenniform legs sug~ests 
that it inhabits caves like Styuoplirynus. It differ,i. however, 
considerably in the struct,ure of the hand from the two known 
species of Stygophrynug, and mav h:-we to be made the t:v1~e of 
a new gimus There are also specimens of an undescribed 
spl·cies of St1mophrynus from Mentawei and Java in the Ham· 
burg Nnt.ural Histor~' Mnsenm. 

Stygophrynus cavernicola , Thorell. 

Thorell describr d this species from specimPns obtainer! by 
Ft>P. in the Farm Caves (Ann . Ci•·. llfiis. Genovn (21 VII. 
(XXVII) 1RR9). It has since bC'en ohtainPd at the sam" place 
hoth bv Annanclale and by Gravelv. whil e the l ,t.ter found a 
few Rpecinw ns al3o in dark r'orners of the Rmall and we'l-Jighted 
Bucld l,a C:1,ve at. Dh:imnrnthat, hut none in the long dark Gnano 
Cave at the same phce. 

It. Ii v Ps <'hi eflv on the walls of the darkest recesses and 
f: revices of the ca~'es, where it sits in the usual posit.ion adopted 
hy rn emliers of its family when at. rest, i.e. the bocly and 
wa1kinu ]e!.)'.S li e flat a\!ainst the support, the femora of the 
ant enniforrn leQ's are folrled over the back and <lirt>ct.ed in­
W&.rds, while the distal parts of thesA legs are curlPd round 
above, the w,ilking legs. The femora of the arms(" pedipalps ") 
arc rli rec te,l :1, little b ackwards and npwarcls , not clirectl _v out­
wards n,i in thP r,en us Phr.11nirhu-• . 

Thi s scorpion-spiri er. like Phr11nichus. seems to regar<l its 
extreme flfl.tness as its best protec,ti o11 ,,gainst ordinary enemies, 
and on the appro?ch of ,i colledor with a light it only clingii the 
closer to its rock. As soon as any part of it. is touched, how. 
eve: , _it darts :iwa,y forward~, 'backwards or siclfnvavs, with such 
:apichty tl rnt. i ts course is oft<'n ha rd to follow. an<l then crouches 
111 so me fr<'sh place When once cli ~turbed to this extent it 
beconws mnre Rnsp icious, and usua.l\y kerps its antenniform 
legs extended for a time. ln these respects it so closely 
l'PRem~le!'l S)Wcies of the nocturnal but non-c>avernicolous genus 
Phrymch:n.s that it. seems unlikflly that the eyes of the two 
gener?' differ groat.ly if at all in the extent to which they are 
function al , thonuh the exception al len '! th of the antenniform 
lt>gs in 8/yqnphrynn.q h as pre~urnably heen d eveloped to meet 
a need for increased s~nsibi lit_v to touch This may be due to 
the fact th,it, their C:tVPrnicolou~ life 17ructicnlly limits their food 
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supply to insects of the sub-famil~ . Stenopelmati.nae, which 
have enormously long and very sens1 trve ~ntennae. 

No ovigerous specimens of S. caverni~ola appear to have 
been found, although Gravely made. a specrn:l search for them 
and obtained a number of 5pecimens wluch appear to be 
mature. 1 Probably the sprwies breeds during the rains, as do 
Oharinides hengalensis in Calcutta and tho species of Phryniclius 
iurligenous in Ceylon. 

Stygopltrynus cerberus, Simon. 

Simon described this species from specimens obtained in 
caves in the neighbourhood of Biserat in the Siamese State of 
Jalor (Proc. Zool. Soc ., 1901, p. 76). . . 

It is much more abundant than the Moulmern species, and 
is larger, darker in colour, and more heavily built. It is known 
to breed in May and June, the female carrying her eggs in a 
sac covering the lower surface of the abdomen as in other 
species of Tara.ntulidae. It resembles the Tt-'nasserim species 
in its habits; both sexes sit on the walls of the caves in total 
darkness, with the femora of thP antenniform laets crossed over 
their backs; they feed on the Locustid Diestra~nmena annrin­
dalei, which they catch with I-heir arms, in spite of the fact 
that the insect is very active a11d is constantly feeling for the 
approacl~ of enemies with its enormously long antennae. 

Sections of the eye;:; have shown them to be pigmented 
and apparen~Jr well developed, but it is uncertain whether 
they are sens1t1ve to light or not. 

Catagius pus illus, Thorell. 

Fea ?btained the type of this species in the Farm Caves 
(Ann. Civ. Mus. Genova [2al VII [XXVII] 1889 JJ 5'11J 
Gravely has s· b · · · · ' · • · · 

J . . d f . mce o ta1ned other specunens from the same 
P a1c, c a,iti 10

iu the Buddha Cave at Dlmmnrn.t'liat. Thev Jive unc er s ones esp · II . 1 1 1
, ., . . 

f ti t f ' · ecrn Y 111 t 10 nrge . • arm C tve, at the end 
'"' ur 

18
~ ro111 the entmn~e; one _ 01: two imn1ature specimens 

were tound . u,~der stones m a crevice on the outside of tl rock;, No o,, ig~rous specimens have as yet been seen. ie 

1 iet,l ai:tefnniform legs are unusually variable in len a t,h • a' 
a ru e ie11· emora ar b · "' ' " , . ~ a out twice as long as the cara1)ar- · 
broad, a" 111 non-cavermcolous siJec·,·es. but 1-· 0 

t .e 18 
I , · , n ne or wo sp · 

mens t 1ey are itbout three times as long as tll ec,. 
b . d · . . . · e carapace i 

ma , 1.e. ve1y nearly as long, Ill proportion to the si ze of tl s 
body, as m St:1gophrynu.s r.avei·nicola le 

In addition to tho Pedipalpi, a species of scorpion of 
genu~ Ohaerzlus (stated to be new but not described is , . the 
by Ridley front the Batu Caves; while three kimL 

0
~( :oprclec) 

I At lonst one of . ' . C Par. 
the ,n co11to1ns ovn, uppnrontly ready fore ·t . 

(~ x rus1on. 
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ently cavernicolous spiders are known from different localities 
in Burma and the Siamese Malay States. 

One of the spiders (1'alanites cavernicola, Thorell) belongs 
to the family Drassidae. Thorell described this species from 
a single mutilated specimen obtained by Fea in the Farm Caves, 
and we believe it to be the one common on the floor of the 
large Farm Cave and of the Guano Cave at Dhainmathat. 

The other two spiders are Pholcids and spin webs among 
rocks in the caves, but it is very doubtful whether either of 
them is strictly cavernicolous; indeed, one · of the two, which 
lives on the walls in the Farm Caves, is also found in the Karen 
Cheba Hilb; this is Althepua pictus , Thorell. The other species 
(Pholcu.s diop.sis, Simon) is only known from the caves of Jalor. 

Several mites were found on the bat Rhinopoma micro­
phyllum from the Guano Cave in Dhammathat, one of which 
has been referred by Warburton to the genus Uropoda. 

Literature. 
1&9~. 
1902. 

CRUSTACEA. 

l·tidley, Rep. Brit. A s , p. 581. 
Budde-Lund in Lanchester, Proc. Zool. Soc., p. 379. 

The only Crustacea recorded from the caves are two 
wood-lice, one described from Jalor and one recorded from the 
Batu Caves near Selangor. It is noteworthy that although the 
former (Armadillo in/u.scatus, Budde-Lund) is paler in colour 
than some species of its genus, it is no paler than one (A. pal­
lidu,q) found in the jungle in the siime district A blind wood­
louse lives in the large Farm Cave (see above, p. 407, footnote 1) 

SOME CONSIDERATIONS ON THE FAUNA. 

H will be clear from . the foregoing notes that no animal 
that has reached the he1!,?:hts of specialization in relation to a 
c_averni<'olous existence, has as yet been recorded from any of the 
I11:1est one caves of Burma and the Malay Peninsula. Many 
bhnd or JJUI blind species are included in their fauna, and several 
that_ are provided with enormously d ,weloped organs of touch ; 
~ut '.n . b')th c~es the s~eci_e~ be1ong to genera or larger gmups 
m >lh1_ch similar peculiar1t1es are well, if not so well, deve­
loped rn non-caver11icolous species. The very long antennae 
of lhes/rammena unicol_or or the equally long antenniform legs 
of 8tygoplirynus C(1Vern1cola are not peculiar to species ti.at live 
in c~ves but are cha~A.cteristic features of the groups to which 
they belong. An ammal that lives in holes in the ground, or 
undel' stone::l or logs, from which it does not emerge by day­
light, lives almost as much in the dark , and has almmit as 
great a need for well-developed '' feelers,'' as one that 
occupies the darkest recesses of a cave. It is in rel ation to a 
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furtive existence in the open that the sensory peculiarities of 
the Ta1·antnlidae and the Stenopelmatinae have probably 
originated, 

Nevertheless, a cavernicolous life is not in all respects 
identical with one spent in a small enclosed space, be it ever 
so dark. In a large cave conditions remain extremely equable 
throughout the seasons, there is room for active growth and 
movement, and those inhabitants of 1,he cave which only 
frequent it by day (especially the bats) bring in with them 
from outside an abundant . food-supply for animals that can 
flourish on the parts of their food indigestible to themselves. 
Thus the cavernicolous Ortboptera and Lepidoptera probably 
Jive, at one stage ,>r another, largely on the remains of insects 
in the bats' droppings. These conditions encourage rapid 
multiplication on the part of the coprophils, and thus indirect­
ly provide nourishment for actively predaceous animals such 
as Stygophrynus. It becomes the more necessary in the one 
case for the predator to possess organs of perception, in order 
that it may detect the presence of vigilant prey ; in the other 
for the prey to pos,iess similar organs whereby it may be 
warned of U1e approach of its enemy. Accordingly we find that 
in Styg1pkrynus and the caveruicolous species of Diestrammena, 
the striking peculiarities in the sensory organs possessed by 
their 11on-cavernicolous allies are exaggerated ; for the antenni­
form legs of the Arachnid and the antennae of the insect are 
even longer and more delicate than is usually the case in their 
respective families . 

The Pedipalp Gatagius pusillus is of great interest from 
this puint of view. Although adults have been found only 
inside the Farm Caves and the caves at Dhammathat, immature 
specimens have been taken under stones outside the former. 
The antennitorm legs, m(lreover, although in some individuals 
nearly as long in proportion as those of Styqophrynus caverni ­
cola_, 3:r~ as_ a n1:le mu ch shorter, exhibiting a much greater 
var1ab1hty m tlus respect than those of other species of the 
family. Unfortunately sufficient specimens h ·we not been ob­
tained to render a study of the exact nature of the variability 
possible. · 

As a generaJ rule, among the groups represented in the 
Burmo-Malayan cave-fauna, colourati011 is more readilv 
affected than st1 ucture by peculiar circumstances , and it is not 
surprising to find tlmt this fauna includes a large proportion of 
unmmally pale species or phases. In some cases (e.g. those of 
the moth Crypsith!1ris spelaea and the myriapod Cambalamor­
pha fcae) it is probable that feebl eness of pigmenta tion has 
become a specilic character; while in others, especially in 
the cave-phase of the snake Ool-itber taeniurus and pos$ibly in 
some strains of the mollusc Prosopeas tclie/ielense, paleness 
appears to be due to the direct e ffect on. ., the individua l of a 
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cavernicolous life. The question whether we are dealing here 
with two entirely different sets of phenomena, or merely with 
cases in some of which an individual peculiarity has become 
hereditary, can hardlJ'. be discussed with~ut a consideration of 
the possibility of tl_ie mhentance of acquired charncters. And 
sufficient evidence 1s not forthcoming. 

In any case, there can be no danger in· asserting that 
no species found in tl~e _oiwe~ of Burma and the Mala.y Penin­
sula is so highly specmhzcd m correlation with thi:, mode of 
life as are certain species found in the caves of Europe and 
North America. As a general rule the fauna of any given 
envi ronment in a tropical country with an abundant rainfall 
is much richer in highly specialized fJrms than is that of a 
temperate climate. Why should the cave-fauna be an apparent 
exception to this rule 1 To answer this question it is necessary 
·first. to consider another, to wit, What cavernicolous form:; 
nre most highly specialized in the palaearctic zone 1 Many of 
them are aquatic species, e.g., the Austrian salamander Protew; 
a nd the blind prawn of Kentucky, Palaemonetes eigenmanni. 
1 u these instances spec!alization mainly affeets two features, 
colouration and the optic organs: the latter become degene1·11te 
or disappear, together with external pigmentation. 1t is im­
probable that any permanently aquatic animal occurs in any 
cave as yet investigated in Burma or Malaya. Other highly 
specialized (_blind and colourless) cavernicolous animals are 
minule and inconspicuous and would only be found by more 
careful search than any that has yet been conducted in the 
c·aves of the Oriental Region. 

In the great. cav('s of Kentucky and Carniola, moreover, 
there are vast chambers separated by miles of total darkness 
from the light of day; these c?ambers and the passages that 
lead to and from them contam ~t,eams and lakes on which 
<.by light ucv~ r falls ; \\hercas in the caves of l3urma and Malaya 
there are uo 1solatecl waters, and long reaches of total darkness 
are of the gre?'test possible ranty; the holes produced by 
dripping wat_er 1'1 the rools of _many of the largest caverns not 
only admit hght but also provide a ready means of communi­
cation between the animals that have taken up their abode in 
t he caves a11ll their relatives that have continued to live a 
nocturnal and secretive life in the jungle on the surface of 
the hills. Opportunities for isolation aro, therefore, of rare 
occurrence, and although isolation and specialization are not 
necessarily correlated, the foriner has undoubtedly played a 
very important part in the production of the peculianties of 
faunas sueb as that of the illan1motl1 Cave. 

Another interesting problem connected with the cave­
fauna of the countries we are cousidenng is that involved in 
the similarity of many of the spl,eies that occuL" in widely 
separated localities, but not, appU,rently, at any in lermediate 



Vol. IX, Np. 10.J T!te Limestone Gaves of Burma. 4-23 
[.N.S.] 

point. Any statement as to this phenomenon must. ke quali­
fied with an "apparently'', for the invertebrates, which alone 
are concerned, of Burma an? Malaya are still i~perfectly 
known. But grnnted that 1t does_ occur even rn a few 
instances, how has it come about? Why should Stygophrynus 
cavernicola be found only in the Farm Caves, at Dhammathat 
several miles mvay, and possibly in French lndo-China, many 
hundreds of miles away? Why should it be represented in the 
Jalor caves by another form hardly more than racially dis­
tinct? Are we to imagine that free intercourse took place 
between all these places at some previous geological epoch; 
or does it still take place, or has it been but recently inter­
rupted, underground; or are we dealing not with real cases of 
specific identity but with instances of convergence? At 
present it is not possible to give a satisfactory answer to these 
questions. 

APPENDIX. 

I. Note on clay tablets from a cave in Kedah. 
(Plate XVIII). 

The inscriptions on the fragments of the clay tablet are not 
sufficiently distinct to be read fully and their subject to be 
ascertained certainly. From the letters which form a word 
and render sense, and are identifiable without doubt, my idea 
is that they contain something more than the usual Buddhist 
creed, the" YE DHARMA," etc. 

As regards the age of the inscription, its script pushes 
it down the later part of the 7th century A.D. The letters 
which I have identified without doubt are eight in the large 
fragment and eight in the small one. Thi:_ eight letters: MA, 
HA', VO, DHI, forming the word "MAHAVODHI"; the ini­
tial in fourth line; and TA, THA, GA, TO, forming the word 
"TATHAGATO" placed towards the end of the tenth line of 
t!1e !arge fragment, resemble MA, HA, VA, DHA, TA, THA, 
GA, rn table IV, column XVIII, X!X of G. Buhler's "Grundriss 
d.~r Indo Arischen Philologie und ·Altertumskunde.'' And 
this is also the ca~e ~vith the other eight. In the small frag. 
ment the four d1stmct letters DHA, MA, HA, TA, forming 
word "DHA (R) MAH (E) T(U)" in the beginning of the first 
line and TA, THA, GA, TO, forming the word "TATHAGA-
1'0," in the fourth line appearing after the first letter, are 
similar to those of the large fragment. Dr. Buhler's letters 
in table IV and under columns XVIII and XIX are, according 
to his own statement, of 675 A.D., and belong to the alphabet 
of that period whiuh is called the Kutila variety of the Maga,. 
dha alphabet of t-he 7th century A.D. Consulting the fac. 
similes of the inscriptions of tlrn,t period, I find that th 
!utters I identified in the tablets are allied to those in th! 
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inscription~ of Adityasena and Jivita Gupta II published by Dr. 
Fleet in his Corpus, Vol. III: Th~ letters.TA, THA, VA, GA, 
DHA HA aaree with those in Ad1tyasena s Aphsa<;l stone and 
Shap;r image inscriptions; while tht ' MA' agrees with that in 
Jivita Gupta's Deo-Bara~ark stone. 

The rest of the characters, which I did not gathe1· from the 
tablets as I could not make any sense of them, appear akin to 
the same inscription. For instance it may be noted that ''YA'', 
the first letter in the second line, "LA'.', the third letter count­
ing from the right side in the sixth line of the large fragment, and 
VI, PU, LA, the three letters occurring after two letters in the 
second line of _the small fragment, conform to those characters 
i 'l. the said inscription. Moreover the mode of affixing vowels 
to the consonants agrees throughout with that of the said 
inscriptions. B. B. BIDYABINOD, 

2. Note on clay tablets from caves ne!Lr Jl!Ioulmein. 1 

(Plate XX). 

This representatic,n of Gota_~a seems to be peculiar to the 
Burmese, the Shans and the Siamese. It is called in Burma 
a "Za.bupadc "; it a~ways repre~ents the 'Buddha ii:i.full regal 
dress; the head-dress 1s often, as m these tablets, a three-tiered 
crown surmounted by a pointed ornament; on both sides, 
attached to the crown, are appendages or wings; from the large 
holes in the lobes of the ears depend two ear ornaments the 
ends of which touch the shoulders; both arms have large arm­
lets; the dress appears to be richly embroidered, with side 
ornaments at the shoulders. 

It is called Zabupade (Pali: Jambupati) because, it is said, 
there was once in India a king, Jambupati by name, exceed­
ingly proud and fond of rich dress; the Buddha, to curb his 
pride and vanity, assumed miraculously a regal dress in com­
paris?n with which the king's W?-3 siruplicity ~tself, and preached 
to him a. serg:J.on on the vamty of the things of this world. 
It is to commemorate this event that the Buddha is thus 
re11resented. 

From the gen?ral appe~rance of the figures, the tablets seem 
to be of Shan or Siamese origin. There have always been many 
Shans in this part of Burma, and wars between the Burmese 
a.nd Siamese have ?een frequent; this would explain the pre­
sence of Shan or Siamese i tnages in the To.laing count.ry. 

These tablets appear to he not earlier than the 18th cen-
tury A,D. c D . OROISEI.LE. 

--- - ---··- --
1 The specimen figured, which i8 now in the Indian Museum, is trom 

the Bur~dha Cav? at Dha_mmathllt and 11ot , nsstated on the plate, from the 
Farm Caves. 'I.he apecunen found m the Fu.rm Caves bore tlie snmc, 
d esign, but was broken in two and was more strongly weathered. 
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