
VI CONTRIBUTIONS TO A KNO\VLEDGE 
OF THE TERRES1'RIAI~ ISOPODA 

OF INDIA 

PAR1' I.-ON A COLLECTION FROM THE MADRAS 
PROVINCE AND SOUTHERN INDIA. 

By \"ALTER E. COI~LINGE, M.Sc., F.L.S., F.E.S. 

(Plates IV-XII.) 

The majority of the species here described were collected by 
-Dr. Annandale and Mr. S. W Kemp in the Ganjam district in the 
north-eastern corner of the Madras Presidency. Unfortunately in 
a number of instances there are only single or imperfect specimens, 
these are not described. I have reluctantly been compelled to 
establish two new genera, viz. Ennurensis for an interesting species 
collected at Ennur, near Madras, and also at Mandapa'm, Southern 
India; and H emiporcellio for two new species allied to both 
Porcellio, Latreille, and Porcellionides, Miers. Of the remainder 
there is a new species of Ark-ina., Budde-J~und', one each of Philos­
cia, Latreille, Periscyphis, Gerst., and three new species of Cu,baris, 
Brandt. 1'he complete list is as follows:-

Ennurensis hispidus, gen. et sp. nov. 
Philoscia tenuissima, n. sp. 
PorceUio sp. 
H emiporcellio carinatus, gen. et sp. nov. 

" hisPidus, n. sp. 
A rhina barkulensis, n. sp. 
Periscyphis gigas, n. sp. 
Cubaris soUdulus, n. sp. 

" 
" 

nacrun~, n. sp. 
granulatus, n. sp. 

Ennurensis hispidus t gen. et sp. nov. 

(Plate iv~ figs. I-IO.) 

Body oblong oval, convex, covered with small setae. Cephaloll 
(figs. I and 2) cony ex , fairly long, almost smooth excepting for 
numerous fine setae; lateral10bes small, no median lobe or defi­
nite anterior margin; epistoma convex, smooth and setaceous. 
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Eyes large, dorso-lateral. Antenntllae small, 3-jointed. Antennae 
(fig. 3), first four joints short, fifth joint long, 2nd-4th character­
ised by deep groove on their inner border; flagellum 2-jointed, 
proximal joint slightly longer than the distal one. First maxillae 
(fig. 4), the outer lobe terminates in four stout, slightly incul."ved 
spines and seven. smaller finer ones, inner lobe thin and spoon­
shaped terminally. proximally thickened. Second maxillae (fig. 5) 
thin, plate-like, bilobed distally and setaceous. Segments of the 
mesosome convex and almost sub-equal, the lateral plates 'well 
developed on the 1st segment, but small on the remaining ones, 
the posterior angles of segments 1-4 produced backwardly, over­
lapping the succeeding segments. t\iaxil1ipedes (fig. 6) with elong­
ated palps, outer one ~erminating in onter mUlt.ispinous process and 
two inner spines, inner palp with single spine. Thoracic append­
ages (fig. 7) rather short, fringed on the inner side with few stout 
spine~, claws long. Uropoda (figs. 8 and 9) extending beyond the 
telson, basal plate convex both sides with lateral expansions, 
dorsally there is a lateral process with which the endopodite 
articulates; exopodite and endopodite small and almost' sub-equal 
in length, setose and each terminating in a fine spine.' Telson" 
{fig. IO} small, sub-equal with basal plates of uropoda, triangular 
with antero-lateral portions extended, depressed in the median' 
line, apex sub-acute. Length 7 mm. Colour (in alcohol)_v~ry vari­
able, some a creamy white with posterior margins and lateral 
plates of all segments a fuscous-brown, others a light brown with 
darker markings laterally and in the median line. 

Habitat.-Ennur, nr. Madras, under stones on sand, I9-x-I3, 
No. 8671/10'; Mandapam, Paluben Passage, S. India, No. 8605/10. 
H In both cases the specimens \vere on bare sand close to the sea ... 
shore" (N. Annandale.) 

Type.-In the collection of the Indian Museum. 
This interesting species will, I believe, be found to have a 

wide distribution in India. The form of the head, antennae., telson) 
and uropoda at once separate it from any other genus I know of, 
while there are a number of minor, hut pronounced characters in 
the ~outh parts.· In colour it is exceedingly variable, particularly 
so in specimens under 7 mm. in length. To those who attach any 
great importance to the mouth parts, the form of the inner lobe of 
the Ist maxilla should prove of interest. 

Porcel1io sp. 

H abilat -Marikuppam, S. India, 2500 feet, 21-X-IO, No. 8588. 
(R. H odgal't.) 

'fwo exatnples, both without their antelulae. or uropoda, I am 
referring to the genus Poycellio. IR colour they are a deep blackish­
bro,vn, "'vi~h the posterior angles of the lateral plat~s of ,the 
meSOS0111atlc segments a yel1?wish-brown. The head and all the i 
seg~ents of the body are rIchly tuberculate4. The lateral anc\' 
medIan lobes of the head are well-developed, epistorna convex~< 
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Philoscia tenuissima, n. sp. 

(Plate v J figs. I-IO.) 

Body oblong oval, slightly convex, lateral plates of IneSOSOlue 
but slightly expanded; meta-sonie abruptly narrower than meso­
some. Cephalon (figs. I "and 2) convex above, slightly rounded in 
front, medium and lateral10bes absent; frontal margin ill-defined 
and bent downward laterally; epistoma flattened with transverse 
ridge. Eyes prominent, dorso-lateral, ocelli large. Antennulae 
small, 3-jointed, basal joint large. Antennae (fig. 3) long and 
slender, the distal joint being the longest; flagellum 3-jointed, 
with deep groove on the anterior border, terminating in long 
spi110us style, setaceous. First maxillae (fig. 4), outer lobe tel;lni­
nates in three stout, curved spines and five smaller inner ones; 
iuner lobe terminates in two setaceous spines. Second nlaxillae 
(fig. 5) thin, plate-like, bilobed distally, inner division terminating 
in fairly long setae. Segments of the mesosome almost sllbequal, 
posterior angle of lateral plates not produced back\vards. Maxil1i­
pedes (fig. 6) \vith elongated palps, outer one terminating in 
multispinolls process and a single long spine; inner palp somewhat 
. cone-shaped , ~unken at the apex, with tooth-like spine on the 
inner border and a long pointed one arising frotu the base of the 
concavity, and fOllr small tooth-like spines on the outer border. 
Thoracic appendages (fig. 7) comparatively short, setaceous, 5th 
joint and claw elongated, 4th joint with two spines on the inner 

. border \vith obtuse plumose apices. Uropoda (figs, 8 and 9) 
extending beyond the telson, basal plate small with deep groove on 
the under side which also extends along the inner bard er of the 
exopodite, the endopodite is also grooved on its ventral side. 
Telson (fig. IO) short and broad, produced to a blunt point i~ the 
median line posteriorly. I...,ength 6'S mm. Colour (in alcohol) 
horny-brown \;vith light greyish markings. 

Habitat.-Museuln compound, Madras (town). No. 8668/10. 
(N. Annandale.) 

Type.-In the collection of the Indian Museum." 

Hemiporcel1io carinatust gen. et sp. nov. 

(Plate vi) figs. 1-10.) 

Body (fig. r) oblong oval, flattened, with irregular tubercula­
.tiollS, and tooth-like tubercle~ on the posterior margin of the 
metosolnatic segments; metasome narro\;ver than mesosonle. Ce­
phalon (figs. 2 and 3) narrow, tuberculated, setose, lateral lobes 
cup-shaped, median lobe formed by a dipping forward and do\vn­
ward of the anterior margin which is continuous; epistonla 
convex with numerous small setae. Eyes large, sub-lateral. 
Antennulae very small. Antennae (fig. 4) elongated, with well­
marked carination on the dorsal side of 3rd, 4th and 5th joints; 
flagellum 2-jointed, the proxiulal joint being the longer. First 
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maxillae (fig. 5), outer palp terminating in four stout curved spines 
and four smaller ones with bifid terminations, inner lobe with short 
blunt spine on the outer side and two setaceous spines on the 
inner side. Second maxillae (fig. 6) thin, plate-like, bilobed, inner 
lobe setaceous. The seglnents of the mesosome somewhat de­
pressed, lateral plates small, slightly deflected outwards, the 
posterior angle of 5-7 produced back~'ardly, as also those of the 
three last metasomatic segments. Maxillipedes (fig. 7), outer palp 
with multispinous process on the outer side and three long spines 
internal to this, the inner palp has two spines and four small 
tooth-like processes on the margins. Thoracic appendages (fig. 8) 
fringed with stout spines on the inner side of the three distal 
joints. Uropoda (fig. 9) extending beyond the telson, basal plate 
with lateral extensions dorsally and ventrally, with the former 
the slightly curved endopodite articulates, the exopodite which is 
cuniform articulate3 at the base of the basal plate. Exopodite 
nearly twice the length of the basal plate, and of the endopodite, 
both covered with fine setae. Telson (fig. 10) short, not extend­
ing beyond the basal plates of the uropoda, triangular, apex· sub­
acute. Length 7· 5 mm. Colour (in alcohol) greyish- brown) cepha­
Ion and metasome usually darker, lateral plates of mesosome 
with dark patch uniformly a blackish-brown} very variable. 

Habitat.-Under stones and dead water weeds at edge of 
Chilka Lake, Rambha, Ganjam, Madras. Pres., 27-xii-I3, No. 
8692/ro. H Apparently an atnphibious species" (N. Annandale.) 

Type.-In the collection of the Indian l\luseum. 
This species is closely allied to PorceUio immsi, Cllge., 1 which 

latter nlust now be referred to the genus H elniporcellio ; it differs, 
however, from immsi in the form of the antennae, in the anterior 
margin of the cephalon, which is continuous, and in the form of 
the uropoda. 

The colour is exceedingly variable. Examples measuring 5·S 
and 6 mm. invariably have the first three and last mesosomatic 
segments a reddish-brown colour and the whole of the metasome 
a deep blackish-brown. Similar variations obtain in H. immsi 
judging from an immature specimen. 

Hemiporcellio hispidus t n. sp. 

(Plate vii J figs. I-9.) 

Body oblong-oval, flattened, tuberculated and covered with 
fine setae; metasome narrower than the mesosome. Cephalon 
(.figs. I and 2) small, tuberculated, lateral10bes slightly cup-shaped J 

median lobe absent, anterior margin distinct and continuous, 
epistoma convex and covered with stellate setae. Eyes small, 
sub-dorsal. Antennulae small, 3 ... jointed, basal joint pt.ominent. 
Antennae (fig. 3) elongated, with well-marked carination on the " 

1 Ann. l\1ag. Nat. Hist. 1914-, s. 8, vol. xiv, p. 207, pI. ix. 
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3rd, 4th and 5th joints; flagellum 2-jointed, the distal joint being 
the longer. First maxillae (fig. 4), Quter lobe terminates in three 
long and one short stout spine on the outer side, on the inner side 
are four smaller ones and two fine spines; the inner lobe termi­
nates in two setaceous spines. The lateral plates of the nlesoso­
matic segments are small and slightly overlap one another, 
posterior angle slightly produced. Maxillipedes (fig. 5), outer palp 
with multispinolls process on the outer side and three spines 
internal to this, inner palp has a single spine and three tooth-like 
marginal processes. Thoracic appendages (fig. 6) short, with the 
1st and 2nd joints grooved on their outer side, the three terminal 
joints are fringed with stout spines with trifid terminations. The 
whole of the appendages are covered with fine hair-like setae. 
lJropoda (figs. 7 and 8) extending beyond the telson and covered 
with fine setae, basal plate with lateral extensions, exopodite 
cuniform and grooved on the outer side, endopodite triangular in 
section. Telson (fig. 9) short, extending beyond the basal plates of 
the uropoda, triangular, apex sub-acute. Length 5 mm. Colour 
(in alcohol) greenish-grey with few irregular blackish blotches. 

Habitat.-Satpara, Lake Chilka, Orissa, 17-ix-I3, No. 8635/10. 
cc A terrestrial species" (N. Annandale). 

Type.-In the collection of the Indian lVluseum. 

Arhina barkulensis, n. sp. 

(Plate viii, figs. 1-10.) 

Body oblong-oval, strongly convex, surface shiny, minutely 
punctate. Cephalon (figs. rand 2) covered with minute raised 
tubercles, lateral lobes well developed, median lobe small, epistoma 
slightly raised in median line, concave laterally with transverse 
ridge above the antennules. Eyes large, sub-lateral. Antennulae 
(fig. 3) 3-jointed, the terminal joint having a number of bristle­
like setae at the apex and side. Antennae (fig. 4) characterised 
by the shortness of the three first joints, 3rd and 4th joints together 
equal in length to the 5th which is as long as the flagellum, the 
three joints of 'which are almost sub-equal; terminal stylet slender; 
whole of the appendage covered with short setae, those on the 
flagellum rather longer. First maxillae (fig. 5), the outer lobe 
is very solid and terminates in eight stout spines; the inner lobe 
is scroll-like, the inner border partly overlapping the flat outer 
portion, terminally there are two long setaceous spines. Second 
maxillae (fig. 6) a tl;lin bilobed plate terminating in an inner dense 
tuft of setae and an outer tuft. The segments of the mesosome 
almost sub-equal, posterior margins of 1-4 almost straight, lateral 
angles rounded, of 5-7 slightly produced backward, sub-acute. 
Lateral plates of metasomatic segments greatly prolonged back­
wards (fig. 10). Maxillipedes (fig. 7), the outer palp tertuinq,tes 
in a strong spine with two tufts of setae, at the base of this are 
two further tufts arising from a slight eminence, and a third pair 
still more in wardl y; there are no spines on the inner paIp, ,vh ieh 
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is fringed \vith short setae. Thoracic appendages (fig. 8) stout 
and comparatively short, first joints almost equal in length to the 
next three, stout claw with lateral spines; the 3rd, 4th and 5th 
joints have on their inner side!:l dense mass of longsetae,'with 
paired stouter spines on the outer side of the 2nd, 3rd, and 4th 
and on the inner side of the 5th joints. {Jropoda (fig. 9) extending 
beyond the telson; qasal plate sparsely covered with setae, there 
is a short, blunt spine on the outer side and a raised portion 
extending across the proximal end to the inner side, beneath which 
the endopodite articulates; exopodite somewhat conical in shape, 
more globose on the inner side, endopodi te slender, terminating 
in two long setae. Telsoll (fig. 10) triangular, flat, sides straight, 
apex sub-acute. Length IIoS mm. Colour (in alcohol) greenish­
brown with yello\v flecks 011 the head and nlesosomatic segments. 

Habitat.-Ullder stones at edge of lake, Barkul, Lake Chi1ka~ 
Orissa, 22-vii-I3, No. 8670/ro. "Apparently an amphibious 
species" (N Annandale.) 

Type.-In the collection of the Indian l\luseum. 
The genus Arhina was constituted by Budde-L·und (Revo 

Crust. Isop. Terr., 1904, p. 44) for a species, A. porcellioides, found 
(, in a warehouse at Copenhagen, perhaps imported from East 
India.:' The genus is placed by Budde-Lund under the sub-family 
Spherillioninae, which . includes Pseudophiloscia, Suarezia, Sclerop­
actes, Sunniva, Saidjah'us, A mbounia and Spherillo. Neither 
Pseudophiloscia or Arht'na are closely related to any of the above 
mentioned genera, and whilst I differ strongly from Budde-Ifund in 
his views on classification, they would, in my opinion, have found a 
tllOre natural position in his Tribe Alloniscoidea, (op. cit., p. 37) .. 

The fGrtn of the antennae, 1st maxillae, maxillipedes and 
uropoda clearly indicate the relationship of this species to Arhina 
porcellio1:des. 

Periscyphis gigas, l'l.. sp. 

(Plate ix, figs. 1-10.) 
Body (fig, 1) oblong oval, dorsal face strongly convex, sloping 

downwards posteriorly) almost smooth., Cephalon (figs. 2 and 3) 
small with rnedian depression, flanked laterally by. the lateral 
plates of the 1st segment of the mesosome, the anterior border of 
which extends slightly beyond the cephalon; lateral lobes well 
developed, median lobe absent. Ventrally there is a strong median 
carination. Eyes prominent, sub-dorsal. Antennulae (fig. 0 4) 
short and stout, 3-jointed. J\tlandibles (fig. 5), the outer cutting 
edge has three blunt teeth and a blunt process on the inner edge, 
beneath which is a tuft of setae. First maxillae (fig. 6), the outer 
lobe terminates in four curved spines and five finer -and straighter 
ones on the inner side. Second maxillae (fig. 7) thin and plate-like; 
the inner lobe terminates in a mass of setae, whilst the outer lobe 
is more robust and tooth-like. The segments of the mesosome 
are strongly convex, excepting those of the 1st. ~he lateral 
plates are only slightly produced backwards. Maxllhpedes (fig. 
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8), inner lobe palp-lil~e with setae on the inner side and two rows 
across the dorsal face, the outer palp terminates in three multi­
spinous processes. Basally there is a raised portion studded 
with numerous small setae. '!horacic appendages (fig. 9) robust 
and fringed with numerous spines \vith trifid. termina 1 portions 
(fig. ga) and smaller spines, 2nd appenda:ges having on the apical 
border of the fifth j oint two with obtuse plumose apices. 
Uropoda (fig. IO), basal plate large, extending beyond the telson; 
outer margin sub-crenate; exopodite articulating on the middle 
inner border, endopodite slightly longer than the exopodite and 
articulating at the top of the inner border of the basa~ plate. 
1~elson (fig. I), dorsal face strongly convex, obtusely triangUlar,. 
almost smooth. Length 20·S X I3 mm. Colour (in alcohol) horny­
brown with the lateral plates of the 1st, 5th and 6th n1esosomatic 
and the 3rd and 4th metasomatic segments yellow. 

Habitat.-Ponmudi/fravancore, September, 1893, No. 8626/10. 
(H S. f,'erguson.) 

1~ype.-Ill the rollection of the Indian MUSeU1TI. 
frhis interesting species is, I believe, the largest yet described 

of this genus. Unfortunately there were no a-ntennae on either 
of the bNO specimens. Owing to the strong convexity of the 1st 
segment of the meSOSOlne the dorsal surfac~ of the head is almost 
vertically disposed. 

Cubaris solidulus t n. sp. 

(Plate x, figs. 1-12 ) 

Body oblong oval, moderately convex, nlinutely punctate 
\yith lateral rugosities. Cephalon (figs .. I and 2) small with poste­
rior margin slightly raised, lateral lobes slnall, median lobe 
absent, epistome flat. Eye_s small, situated dorso-laterally. 
A.ntennulae (fig. 3) small, 3-jointed, with 11 uttlerous short setae 
on the terminal joint. Antennae (fig. 4) short, covered with fine 
setae, 2nd to 5th joints grooved on their inner side; flagelluln 
2-jointed, the distal joint being a little over one and a half times 
as long as the proximal one. First maxillae (fig. 5), outer lobe 
terminates in four stout incurved spines and six smaller, almost 
straight ones; inner lobe ternlinally rounded, with t,vo setose 
spines. Second Inaxillae (fig. 6) thin and plate-like} terminating 
distally in two setaceous lobes, the inner of which is jointed. 
Seglnents of the mesosome with posterior angles of 1-4 produced 
backwards, overlapping the succeeding segnlents) fitting into a 
slight groove in segments 2-5, segments 5-7 almost straight. 
Seglnents I and 2 notched on their lower inner margins for recep­
tion of succeeding segments (figs. 7 and 8). Lateral plates of 
llletasomatic segments 3-5 elongated. l\1axillipedes (fig. g), the 
outer palp terminates in a nlultispinous process on the outer side, 
\vith two slnall spines belo\v it, internal to the large process are 
t\VO long fine spines the inner palp possesses five tooth-l ike spil1e~ 
and one larger one.' Thoracic appendages (fig. 10) comparatively 
short setaceous \\'ith fe\v stout spines on the inner side of the , , 
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three distal joints. Uropoda (fig. I r) not extending beyond the 
telson, basal plate somewhat triangular, posterior margin almost 
straight; exopodite small, situated on the inner lower border of 
the basal plate, endopodite nearly twice as long, setaceous and 
terminating in two long setae, situated at the top of the inner 
margin of the basal plate. Telson (fig. 12) slightly longer than 
broad, concave laterally, posterior margin straight, anteriorly 
with slight median depression. Lenghth II mm. Colour (in 
alcohol) horny-brown with greyish rugosities. 

Habitat.-Oorgaum, Kolar District, S. India, 20-X- 10, No. 
8598/ ro. 

Type-In the collection of the Indian Museum. 
The rugosities on the rnesosolnatic segments are more dis­

tinct in some specimens than in others. The form of the 
uropoda, antennae and telson serve to separate it from its allies, 
and nlinor differences are also present in the mouth parts and 
thoracic appendages. 

Cubaris nacrum, n. sp. 

(Plate xi, figs. 1-10.) 

Body oblong oval, strongly convex, smooth and shiny. Cepha­
Ion (figs. I and 2) small, with sloping anterior half, lateral lobes 
very small, median lobe absent, epistome almost flat. Eyes small, 
situated antero-dorsal1y. Antennulae (fig. 3) small, 3-jointed, with 
numerous short, thick setae on the terminal joint. Antennae 
(fig. 4) short, covered with fine setae, flagellum 2-jointed, distal 
joint almost t\vice as long as the proximal one. First maxillae 
(fig. 5), outer lobe terminates distally in four incurved spines and 
five smaller almost straight 0lnes, short, simple, hair-like setae on 
the outer nlargin; inner lobe terminally rounded, thin J and with 
two setose spines, broader at the base. Second maxillae (fig 6) 
thin and plate-like, terminating distally in a bi-lobed manner, the 
inner lobe having a row of strong setae on the inner face. The 
segments of the mesosome are strongly convex, \vith the lateral 
plates not expanded excepting in the· 1st mesosomatic segment. 
Segments I and 2 notched on their lower inner margins for recep· 
tion of succeeding segments. Lateral plates of metasomatic seg­
ments 3-5 greatly elongated. Maxillipedes (fig. 7), the outer palp 
terminates in a Inultispinous process on the outer side and two 
small spines in \vardly, the inner palp possesses a single terminal 
~pine and two smaller ones on the outer border. Thoracic 
appendages (fig. 8) comparatively short, setaceous, the three distal 
joints being fringed on the inner side vvith numerous stout spines. 
Uropoda (fig. 10) not extending beyond the telson, basal plate. 
triangular in shape, posterior margin pointed, outer half raised 
above the fiat, inner half; exopodite very small, situated towards 
the base of the raised outer half, endopodite large. and situated at 
top of the inner margin of the basal plate, but not extending 
beyond it. Telson (fig. 9) slightly longer than broad, contracted 
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laterally, posterior margin almost straight. Length I6' 5 mIn. 
Colour (in alcohol) slaty-grey with lighter coloured lateral markings 
on the mesosome. 

Habitat.-Under stones on hill near Rambha, Ganjam District. 
No. 8690/10. (N. Annandale.) 

Type.-In the collection of the Indian Museum. 
The form of the uropoda at once serve to separate this species 

from any other known form. Considerable variation was noticed 
in the mouth parts. In alcohol it is a slaty-grey colour, but when 
dry the specimens look like large pearls. 

Cubaris granulatust n. sp. 

(Plate xii, figs. I-II.) 

Body oblong-oval, moderately convex, finely granulated with 
few irregular rugosities on the cephalon. Cephalon (figs. I and 2) 

small, anterior margin slightly raised, lateral lobes small, median 
lobe absent, posterior margin distinct, irregularly rugose, epistome 
with triangular convexity, deeply sunken around base of antennae. 
Eyes moderately large, situated dorso-laterally. Antennulae small, 
3-jointed. Antennae (fig. 3) short, covered with fine setae, 2nd 
to 4th joints grooved on their inner side; flagellum 2-jointed, the 
distal joint being nearly three times as long as the proximal one. 
First maxillae (fig. 4), outer lobe terminates in four stout incurved 
spines and six smaller, almost straight ones; inner lobe terminally 
rounder, with two long setose spines. Segments of the mesosome 
with posterior angles of I-4 produced backwards, overlapping the 
succeeding segments, fitting into a slight groove in segments 2-5, 
lateral plates of 'segments 6 and 7 slightly expanded. Segments I 

and 2 notched on their inner margins for reception of succeeding 
segnlents (figs. 5 and 6). Lateral plates of metasolnatic segments 
3-5 elongated. Maxillipedes (fig. 7), outer palp terminates in a 
multispinous process on the outer side and two long inner spines. 
at the base of the innermost are two very small spines; the inner 
palp has a single spine" and a small tooth-like process. Thoracic 
appendages (fig. 8) comparatively short, setaceous with dense mass 
on the inner side of the 3rd and 4th joints. Uropoda (figs. 9 and 
10) not extending beyond the telson, basal plate somewhat trian­
gular, posterior margin almost straight, plicated on the ventral 
side; exopodite small, situated on the inner border of the basal 
plate, endopodite two-and-a-half times as long as the exopodite, 
setaceous, situated at the top of the inner border of the basal 
plate. Telson (fig. II) slightly longer than broad posteriorly, 
expanded anteriorly, posterior margin almost straight with con­
cavity anteriorly in the median line. Length 50 S mm. Colour 
(in alcohol) dark olive brown. 

Habitat.-Rambha, L. Chilka, Ganjam Dist., Madras, 22-ix-13, 
No. 8639-10. 'c Probably a terrestrial species" (N. Annandale 
and S. U' Kemp.) 

Type.-In the collection of the Indian Museum. 



EXPI~ANATION OF PLATE IV 

Ennurensis hisPidus, n. sp. 

FIG. I.-Dorsal view of the cephalon. 
" 2.-Anterior view of the cephalon. 

" 3·-Antenna. 
" 4.-First maxilla, terminal portions of inner and outer lobes 
" s.-Second maxilla, terminal portion. 
" 6.-Maxillipede, terminal portion. 
" 7.-Second thoracic appendage 
" B.-Left uropod, dorsal view. 
" 9.-Left uropod, ventral view. 
" lo.-Last abdominal segment and telson. 
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EXPLi\~IATION OF PI"ATE V. 

P!Ziloscia tClllfissinla, 11. sp. 

FIG. I.--l)orsal vle\y of the cephaloll. 
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2. -Anterior vie\v of the cephalon. 

3·--Antellna. 
't.-F'irst 11laxilla, terluinal portions of inner and outer lobes. 

5.-Second lnaxilla, terlllinal portion. 

().-~\tlaxillipede, ternlinal portion. 

7.-Second thoracic appendage. 

8.-I-(eft uropod, dorsal vie\v. 

g.--Left uropod) ventral vie\v. 

lo.-TclsOll a lIl1 1 ast abc10tninal segl11en t . 
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EXPLANATION OF PLATE VI. 

H emiporcellio cari1tatus, 11. sp. 

1.-- Dorsal view, X 81. 
2.-Dorsal view of the ce~halon. 
3.-Anterior view of the cephalon. 
4·-Antenna. 
~.-First maxilla, terminal portions 9£ inner .and outer lobes. 
6.-" Second maxilla. 

" 7.-Maxillipede, terminal portion. 
" B.-Second thoracic appendage. 
" g.-Left uropod. 
" lo.-Last abdominal segment and telson. 
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EXPLANATION OF PLATE VII. 

H emiporcellio hispidus) n. sp. 

I.-Dorsal view of the cephalon. 
2.-Anterior view of the cephalon. 
3·-Antenna. 
4. - First max~l1a, terminal portions of inner and outer lobes. 
5.-Maxillipede, terminal portion. 
6.-Secon~ thoracic appendage. 
7.-Left nrQPod, dorsal view. 
B.-Left uropod, ventral view . 
9 -Telson and part of last abdominal segment. 
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EXPLANATION OF PLATE VIII. 

Arhina barkulensis, n.,sp. 

I.-Dorsal view of cephalon. 
2.-Anterior view of cephalon. 
3·-Antennule. 
4·-Antenna. 
s".-First maxilla, ~erminal portion of inner and outer lobes. 
6.-Second maxilla, terminal portion. 
7. -Maxillipede, terminal portion. 
B.-Second thoracic appendage. 
g.-Left uropod, dorsal view. 

" Io."-Telson and part of last abdominal segment. 
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EXPI~ANATION OF PLATE IX. 

Pe'fiscyphis gigas, n~ sp. 

I.-Dorsal view. X 2!. 
2.--Dorsal view of the cephalon. 
3.~-Anterior view of the cephalon. 
4·--Antennule. 
.S.-Right mandible. 
6.-0uter lobe of 1st maxilla. 
7.--Second maxilla. 
8.-Maxillipede. 
g.-.Second thoracic appendage. 

" ga.-Terminal portion of spine, much enlarged. 
" Io.-Left uropod-. 
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EXPLANATION OF PLATE x. 

C ubaris solidulus, n. sp. 

FIG. I.-Dorsal view of the cephalon. 
" 2.-Anterior view of the cephalon. 
" 3.-Antennule. 
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4·-Antenna. 
s.-First maxilla, terminal portion of inner and outer lobes. 
6.-Second maxilla, terminal portion. 
7.-Lateral portion of ISt mesosolnatic segment, showing 

notch on the under side. 
" 8.-The same on the 2nd mes~somatic segment. 
" 9.·-Maxillipede, terminal portion. 
" ro.-Second thoracic appendage. 
" II.-Right uropod. 
" 12.--Last abdominal segment and telson. 
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EXPLANATION OF PLATE XI. 

Cubaris.nacrf.ttn, n. sp. 

FIG. I.-Antero-dorsal view of'the cephalon. 
" 2.-Anterior view of the cephalon. 
" 3.-Antennule. 
" 4·-Antenna. 
" S.-First maxilla, terminal portion of inner and outer lobes. 
" 6.--Second maxilla, terminal portion. 
" 7.-· Maxillipede, terminal portion. 
" B.-Second thoracic appendage .. 
JJ g.-Last abdominal segment and telson. 
'J Io.-Right uropod. 
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EXPLANATioN OF PLATE XIL 

Cubaris granulatus, n. Spa 

FIG. I.-Dorsal view of the cepha~on. 
" 2.-Anterior view of the cephalon. 
" 3·-Antenna. 
" 4.-, First maxilla, terminal por.tion of inner and outer lobes" 
" 5.-Lateral portion of the Ist mesosomatic s~gment, showing 

notch on the under side. 
" 64-The same on the 2nd mesosomatic .segment, 
" 7.--Maxillipede, terminal portic;>n. 
" B.-Second thoracic appendage. 
,) 9.-Right uropod, dorsal view. 
" IO.-· Right uropod, ventral view. 
" II.-Last abdominal segment and telson. 
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VII ON THE ANA'fOMY OF A BURMESE 
SLUG OF THE GENUS 

A TOPOS 

By .EKENDRANATH GHOSH, 111.Sc., .. 4ssistant Professor of 
Biology, Medical College, Calcutta. 

(Plates xvi-xix.) 

Two specimens of this slug were collected by Mr. F H. 
Gravely, Assistant Superintendent, Indian Museum, from the 
base of Dawna Hills near Thingannyinaung, about goo ft. above 
sea-level, on the 27th November, 191I. 

They belong to the genus Atopos, Simroth, and are made 
the type of a new subgenus (Parapodangia) under the name of 
A. (P.) gravelyi. 

Subgenus Parapodangia t nov. 

An anterior portion of the mantle (notum) (about tth the 
body length) along the middle line separate from the thin dorsal 
wall of the body beneath. 1\n H-shaped fold of the integument 
beneath the mouth between ~he precephalic flap and the foot. The 
lower tentacles fused with the precephalic flap as in Podangia. 

Atopos (Parapodangia) gravelyi t n. Spa 

Colour of notum sepia (with a slight brownish tint) \vith 
blotches and pinpoint dots of dark brown above, anp. of slaty gray 
(bluish) with blotches and spots of slaty black below; in the 
middle, a longitudinal row of pale buff blotches above and a 
continuous dark clove-brown band below. The anterior portion 
of the head (with ommatophores, lo\ver tentacles and precephalic 
flaps) is slaty blue, while the posterior portion is ochraceous 
yellow behind. Foot sale pale yello~. Keel prominent, rounded 
and of dark clove-brown colour. 

Length of notUtll (along mid-dorsal line) 14 '7 cm. Height of 
notum 1'4 cm. Breadth 1'3 cnl. Female genital aperture 1'35 cm. 
from male genital aperture, 

ANATOMY. 

I Body wall. 

The inner surface of the thick mantie in its anterior portion 
where it is separate from the dorsal integument beneath, is very 
vascular and appears to share a prominent part in respiration. 
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"£he vessels are connected to the dorsal sinus. in the mid-dorsal 
line of the body wall. In other respects, the body wall is quite 
similar to that in other species. 

I I Pallial C o1nplex. 

The pallial complex forms a circular area extending from the 
right side at the junction of the inner surface of the mantle and 
the dorsal surface of the foot to within 6 cm. of the margin 
of the mantle on the left side. It lies at about 2'4 cm. distant 
from the anterior margin of the mantle. The pe'yicardiu11t lies 
in the anterior two-thirds of the pallial complex and to the right, 
the kidney occupying the remainder. There is no distinct pul­
monary chamber at all. The \vhole pallial complex is adherent to 
the thick mantle and is roofed by a thin membrane which is fused 
with the inner surface of the latter. The ventral wall lies over 
the anterior end of the liver. 

The heart is placed in the long axis of the pericardium. The 
auricle is placed behind the ventricle. 

Minute structure of the ventricle.-The outer surface is lined by 
a single layer of cubical-cells with oval nuclei. There is no 
distinct epithelial lining of the cavity. The superficial1ayers form 
a thin continuous coat of transversely-arranged muscle fiijres. 
Beneath this, the muscle fibres form thick bundles which are 
disposed irregt;tlarly in different directions. Just beneath the 
superficial layer) the thick bundles are arranged circularly in a 
transverse direction, being separated from the former \videly in 
many places by thick bundles which pass inwards, some radially 
and others obliquelY, from the superficial bundles to these circu­
lar ones with which they seem to unite. More internally the 
disposition of the fibres are lnainly longitudinal with a few oblique 
ones. The cavity of the ventticle is traversed by these muscle 
bands \vbich extend through the cavity in various directions. 

Minute structure of the auricle.-The wall is lined externally 
by a layer of rectangular cells with their long axis parallel to 
the surface. The superficial muscles form a transversely circu­
lar layer ~ The inner bundles form a longitudinally circular layer. 
Between these two layers) there are a few bundles which are 
arranged obliquely and seem to pass from one layer to another. 

I I I. Digestive Syste11t. 

(i) The buccal bulb forms a protrudable proboscis 'which, 
when retracted, is placed inside a proboscis sheath having a 
narrow funnel-like shape at its outer aspect. The proboscis fornls 
the acrecbolic (pleurembolic) introvert of Sir E. R. Lankester. 

As' seen in a longitudinal section, the proboscis) when re­
tracted, lies in the tubular space formed inside the proboscis 
sheath, which is folded a little behind its middle in such a way 
that its posterior portion is invaginated into the anterior portioll; 
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the morphologically inner surface of the posterior portion of the 
shea th now becomes external and lies in contact with the inner 
surface of the anterior portion. On the dorsal surface and the 
lateral aspects of the anterior portion of the proboscis sheath 
are numerous flattened muscular strands "vhich pass upwards 
and backwards to be inserted into the thin dorsal integument. 
'fhe presence of these strands prevents this tubular anterior 
portion of the proboscis sheath from being protruded wi th the 
proboscis. Again the posterior division of the sheath, "vhich, 
owing to the doubling of its "vall, is placed inside the anterior 
division, is prevented from being straightened out behind by 
the presence of fine strands of connective tissue, which extend 
fronl its morphologically outer side (inner side in the present 
condition) to the outer surface of the proboscis in a direction 
backwards and inwards from the wall of the sheath. 

It is remarkable to note that in A. (P.) kentpii, Ghosh, 
owing to the absence of special muscle strands _ from the outer 
surface of the proboscis sheath to the dorsal integument, the 
proboscis can be extended to its full extent so that the wall of 
the sheath is seen to become continuous 'with the anterior end 
of the head in the- position of the mouth. A partial protrusion 
of the proboscis is only possible in the present case. Again a 
simpler condition exists in A. (P.) sanguinalenta (Stol. IVIS .). 
Here the proboscis is attached behind to the posterior end of 
the sheath su'rrotinding it, just in front of the beginning of the 
oesophagus, so that after the proboscis has been fully protruded 
it drags frotTI behind the sheath which then becomes gradually 
everted and forms a covering of the radular portion of the 
proboscis, so that the proboscis sheath becomes continuous with 
the proboscis in front. 

Hence the present species shows an intermediate condition 
as regards the structure of its protrudable buccal bulb. 

Minute structure at the prabosc'is ,-The inner surface is raised 
into transverse folds; the ridges on the upper half fit into 
depressions on the lower half like the teeth on the blades of a 
pair of forceps. The inner surface of the organ is lined by 
a single layer of cubical epithelium which secretes a layer of 
hard homogenous _ cuticle, as thick as the cells themselves. On 
the outer side of the epithelium are placed the llluscular .layer, 
the bundles being arranged in various directions. 

(ii) The radula sac is a club-shaped body curved some\vhat 
like the letter S, the narrow end of which is attached to the 
posterior end of the proboscis. The sac is surrounded by a thin 
outer coat of. muscular tissue \vithin which is a thick muscular 
coat. Both these two coats are continued behind to f01'I11 the 
retractor muscle. Beneath the thick inner coat and I)Til1g in 
the ventral and lateral aspect of the cavity of the sac, is a thick 
flap of lTIuscular tissue which is attached to the inner surface of the 
muscular sheath behind and laterally, but projects anteriorly into 
the cavity a bout half the length of the sac frotn its posterior 
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end; this free anterior end of flap gives attachment to the 
radula. Inside the muscular sheath and lying over the flap is 
a bilobed hollow fibrous cushion with a thick and hard wall. 
This cushion is free at its round anterior end and ventral aspect, 
but is attached to the muscular sheath behind and laterally 
towards the dorsal aspect. Ventrally between the two -lobes is a 
deep transverse fissure into which the anterior end of the ventral 
flap fits. The dorsal surface of the cushion is convex in the 
middle line) but concave at the sides, where it is continuous 
with the inner snrface of the musculaFo sheath. A little anterior 
to the middle of its length is a transversely placed crescentic 
aperture leading into the radttla sac proper. The radula is 
attached to the anterior end of the ventral flap and passes 
over the anterior rounded end of the cushion to its dorsal 
surface over which it is traced backwards into the radula sac 
proper. The portion of the radula lying over the dorsal surface 
of the cushion extends laterally on the concave lateral portions 
of the surface and the inner surface of the muscular shea th, 
so that in a longitudinal section a little to one side of the mid9.le 
line we get two sections of the radula-one lying on the dorsal 
surface ,of the sac, and another beneath the inner .,surface of the 
inner muscular sheath at a higher level than the first. 

Minute structure of the radula and the ra'dula sac proper.­
The radula consists of the following layers ;-

(r) A thin fibrous membrane lined beneath by a single 
layer of pavement epithelium. The membrane con­
sists of white fibres alternating with single rows of. 
connective tissue corpuscles. 

(2) A single layer of cubical epithelium over the fibrous 
layer. 

(3) A thick homogeneous corneous layer with fine longi­
tudinal striation. To this are attached the bases of 
the teeth which are all unicuspid and are arranged jn 
V-shaped rows. 

The radula sac lies in the middle of the bitohed cushion in 
its dorsal aspect. The crescentic aperture (mentioned above) 
leads into the narrow cavity which is directed downwards and 
backwards, and \vhich ends blindly after cnrving a little back­
,yards and outwards. At the sides the cavity extends downwards 
and outwards and then upwards and inwards again for a short 
distance, where it ends blindly abutting on th.e \vall of the hollow 
mass on the dorsal aspect. In a longitudinal section of the sac, a 
little to the side of the middle line, we get a sort of horse-shoe-shaped 
appearance as the cavity extends for some distance on the anterior 
aspect where the two portions become continuous. In a transverse 
section through the middle of the sac we get a reniform outline 
vvith the middle third of the convex side abse11t. 

The sac is surrounded by a sheath of connective tissue. 
The ventral and the onter walls of the sac are thin; the lower.' 
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surface of the radula is applied on these surfaces. A. little in 
front of the posterior blind end of the cavity, the lower and 
outer walls of the sac is lined by a single 'layer of large granular 
cells with round or oval nuclei. This layer is continuous with the 
cubical epithelium of the radula. At the extreme posterior end 
of the cavity of the sac lies a mass of cells arranged obliquely 
and probably in several rows. These are placed on a thin layer 
of connective tissne) and seem to be continuous in front with 
the layer of granular cells just mentioned, while the connective 
tissue layer is continued in front to that of the radula. 

The corneous layer on which the teeth are placed becomes 
suddenly narro\ved down, just behind the point where the cubi­
cal epithelium ends, and is continued b~ckwards as a thin layer 
to the tip of the cavity ",,-here it ends above the upper tiers 
of ce1l of the cellular mass just mentioned. The dorsal and 
inner lining of the cavity ,is convex and have the teeth 
of the radula elnbedded in· them. The cavity of the sac is 
thus so narrow as to keep the radula between its two surfaces, 
there being no ·space left between the ·radula and the lining 
of the cavity of the sac. The postero~dorsal wall of the sac 
is thick and projects into the cavity of the sac. The base 
of the projecting mass consists of a curved stratum of connective 
tissue in front of which lies an oval mass of large muscular fibres, 
arranged transversely and separated widely from each other by con­
nective tissue fibres and cells. Still in front lies an elongated mass 
of connective tissu~ cells embedded in a gelatinous matrix tra­
versed by a few fine fibres, on the lower aspect of this wall lies a 
ro~ of much elongated obliquely-placed cells, continuous round 
the blind end of the cavity to the cellular mass on the upper 
and outer aspect of the cavity. On the lower surface of this 
cellular layer are seen two or three transverse rows of teeth 
one before another and placed flatly on the homogeneous layer. 
In front of these rows, the teeth are arranged obliquely on 
the thick homogeneous layer bet ween rows of cells continued 
to the posterior and inner wall of the sac, and filling up the 
space· between the successive rows and probably between the 
individual teeth of the same row. The cells are probably con­
cerned in the secretion of the teeth of the radula. 

(iii) The two salivary glands are fused to form a single 
oval mass, but there are two salivary ducts which pass to their 
destination as usual. 

(iv) The oesQPhagus ends in the substance of" the liver. Its 
course is exactly sitnilar to that in other species. 

(v) The digestive gland is elongately conical in shape and 
rounded in front. It ends about r'S cm. in front of the 
posterior end of the mantle. The upper surface is convex from 
side to side; it presents the S-~haped curve of the rectunl in 
its an.terior portion about tth the length of the gland from this 
end. 'The 'cavity of the liver is a C-shaped slit in transverse 
section. 
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(vi) The intestine forms a S-shaped curve lying partially 
embedded in the substance of the liver on the dorsal aspect. It 
begins on the left lateral aspect of the liver and, taking th~ 
curve just mentioned, emerges out of its wall from near thl~ 
anterior end to the left. It then pas5es along the anterior border 
of the liver forwards and outwards to the right, being surrounded 
by a coil of the oviduct in its course, to end in the anus in the 
groove between the foot and the mantle. The portion \vhich 
lies beyond the liver niay be conveniently named rect'lt1ll. 

IV Reproductive System. 

(i) The hernlaphrodite gland is an oval nlass-more or less 
flattened from side to side and placed on the right side of the 
anterior end of the liver. The organ is connected to the liver 
by a flat strand of fibrous tissue. The retractor pen-is muscle 
passes over the outer side of the gland. 

Minute structure.-Under the low power the true glandular 
portion of the body lies in its distal end. It consists of a flattened 
mass of more or less rounded acini held together by loose con­
nective tissue. Each acinus gives rise to a duct which unites with 
others to form the oviduct. The oviduct is coiled and looped in 
various ways as it passes on, and then emerges from the gland ll­
lar mass after having received the vas deferens in the same. The 
vas deferens seems to arise from the centre of the glandular tuass, 
~nd passes outwards nearly to its proximal end where it opens 
into the oviduct. 

(ii) J'he albu11ten gland forlns an elongated l~lass along the 
upper border of the hermaphrodite gland 'ivith which it is insepa­
rably fused frotTI the distal end. 

Minute structure -The gland consists of nUluerous irregular 
lobules separated somewhat widely from each other by loose 
connective tissue. Each lobule consists of an irregular 111ass of 
acini held together by a thin layer of connective tissue. '{'he acini 
open together into a short duct which ends in the main duct of 
the gland. The main duct passes along the upper border of the 
hermaphrodite gland and then turns downwards between the 
glandular mass and the coiled mass of oviduct to the lower border, 
where it seems to open into the oviduct. It also receives several 
ducts of lobules scattered along its course. 

(iii) 'l'he hermaphrodzte duct is a short tube which forms a 
V-shaped loop as it emerges from the glandular mass and coils 
itself round the intestine to pass outwards, downwards and n little 
backwards, where it ends in the external genital aperture placed 
just behind and internal to the anus. 

(iv) The penis is -enclosed in a penial sheath which opens on 
the outer side of the base of the lower tentacle~. There is one 
siml'othian gland, on the right side only. The penial sheath as usual 
gives attachment to a retractor penis muscle. A fitle thread-like 
tubule J the flagellum t also opens into the penis, at its distal end. 
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The penial sheath consists of two portions: (r) A stout 
reniform mass containing the penis when the latter is fully 
retracted, the wall of the penis being continuous with that of 
the penial sheath at their distal ends. (2) A narrow tubular 
portion, which ends in the external aperture with t4e right 
simrothian gland. 

(v) The right simrothian gland consists of two portions: 
(r) A narrow tubular portion coiled in various ways in its distal 
two-thirds. (2) A stout portion (also looped once) ending in the 
external aperture, At the junction of the two, is a fine tubular 
blind-sac (coecum) directed towards the outer end. The base of 
the sac gives attachment to a few muscle fibres. These corre­
spond to the first and fourth portions of the simrothian glands of 
A. (P.) sang~tinolenta. 

V Nervous Systent. 

The general arrangement of the ganglia is similar to that in 
other species" As the system has not yet been studied in detail in 
other species, ~t is convenient to deal \iVith them rather fully 
in the present species. " 

(i) Cerebral ganglia. Each ganglion contains numerous 
groups of gallglionic cells arranged correspondingly to the origin of 
nerves from it. Three such rows can be recognized as follows:-

(I) An elongated row of cell-group in the inner third of the 
ganglion along the whole length. 

(2·) A similar row in the outer third. 
(3) A narrow elongated group in the nliddle third In its 

anterior fourth, 
The nerves (C 1-5) from the cerebral ganglion :--

(I) 1\ stout nerve on the inner side lying close to the nerve 
of the opposite side. It arises from the ventral 
aspect and supplies the ommatophore. 

(2) A stout nerve dividing into three branches imltledia"tely 
after its origin. These supply the (ephalic flap and 
its retractor nluscle. One of these comlTItlnicate 
with the buccal ganglion of the satne side. 

(3) A stout nerve from the antero-external corner of the 
ganglion; it supplies the outer side of the head. 

(4) A fine nerve on the dorsal aspect of the nerve (3) 
supplying the dorsal integument of the head. 

(5) Several stnall nerves on the outerside supplying the sides 
of the head and the muscular strands in connection 
\vith the proboscis and proboscis-sheath. 

(6) A few fine nerves from the ventral aspect to the body wall 
at the base of the proboscis, one of which supplies 
the retraf.:tor muscle of the tentacle (C 6). 

(ii) Buccal ganglia. -Each ganglion gives off (r) a nUlnber of 
nerves \vbich spread over the proboscis and its radular portion; 
(2) one long nerve which passes along the oesophagus and serves 
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to supply this portion of the alimentary canal. It gives off a fine 
nerve to the salivary gland. 

(iii) Viscero-plc'ltral ganglt~a.-The nerves (VP 1-5) are:-
(I) Two stout nerves arising side by side from the outer 

side. The outer one can be traced to the V-shaped 
process at the anterior end of the foot of the same 
side. The inner one seems to supply the anterior end 
of the foot. These two nerves arise from the oval 
group of ganglionic cells on the Quter and anterior 
portion of the ganglia. 

(2) A fine nerve arising from the outer aspect of the left 
ganglion at its posterior end. It passes along the 
gullet and ends in the liver a little behind the 
antero-inferior surface of the liver. 

(3) A nerve from the right ganglion which supplies the fe­
male genital organs. 

(4) A fine nerve from the right ganglion to the penis, penfal 
sheath and the simrothian gland. 

(5) Nerves to the side of the.mouth above the pedal groove 
(VP 5). 

(iv) Pedal ganglia (P 1-3).-The nerves are :-" 
(r) A nerve to the pedal gland. 
(2) Nerves to the lateral wall of the mantle just above the 

groove round the foot. 
(3) The long pedal cord which passes backwards along the 

dorsa.l surface of the foot to its posterior \ end. It 
gives off numerous nerves from its ou ter side to 
supply the foot. 

VI. Eyes and Head Appendages. 

The eyes are of rhipidoglossate type. Each fornlS a vesicle 
which is closed anteriorly forming a cornea composed of an ext~r­
nal layer of epithelial cells, continuous with the tegumentary 
epithelium, an internal layer of epithelial cells (continuous \vith 
retina) and an intervening layer of transparent connective tissue. 
There is an oval crystalline lens with a surrounding layer of 
vitreous humour. 

Ommatophore.-The cylindrical body of the ommatophores is 
hollow with a thick wall. Just behind the optic vesicle is a thin 
septum of connective tissue stretcbing transversely across the 
cavity. The wall consists of the following layers:-

(I) A single layer of cubical epithelium on the outer side. 
(2) A thick layer of connective tissue with numerous cells. 

This layer contains some mucous glands placed at 
distant intervals. There are numerous pigment gra­
nules along the course of the connective tissue fibres. 

(3) A layer of circular muscle fibres with a few radial fibres 
from the next internal coat. 

(4) A layer" of longitudinal muscle fibres. 
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V I I. F'edal Gland. 

(i) The pedal gland is a tubular body. The anterior portion 
is sOlnewhat flattened from above downwards, while the posterior 
portion is triangular in transverse section. 

Min-ute structure.-The pedal gland agrees in minute structure 
with that in Atopos (Podangia) kempii, Ghosh, except in the 
following points:-

(r) In the present species there is a blood-sinus on the dorsal 
aspect of the lumen of the gland in the middle line. Its wall 
consists of longitudinal muscle fibres bounded on the outer side by 
a layer of connective tissue. 

(2) Owing to the interposition of a blood-sinus, the lumen of 
the gland comes to lie more or less in the centre and has become 
flattened out a little, instead of lying more towards the dorsal 
aspect and of being circular in transverse section as in A. (P.) 
kempii. 

(ii) 1'he supra-pedal gland is a small tongue-shaped body lying 
between the proboscis sheath and the pedal gland, and opening 
into the exterior just above the aperture of thecpedal gland. 

Minute structure.-The anterior portion forms a wide U-shaped 
cavity with the curve of the U continued in front to open into 
the exterior. The posterior two-thirds form a glandular mass, 
which consists of numerous lobules held together by connective 
tissue.. Each lobule consists of a number of many-sided cells with 
spherical nuclei placed on one side. The ducts of these glands 
seem to open into the cavity of the body. On the outer aspects 
of the cavity, there are also numerous glands of similar structure 
\vith ordinary mucus-secreting cells in addition. The cavity of 
the gland is lined by a single layer of cubical cells. Immediately 
on the outer side of the epithelium is a thin layer of connective 
tissue which --is prolonged outwards bet-ween the lobules. 

LITERATURE 

For references see my paper" ~lo11usca, I", in the Zoologi­
cal Results of the Abor Expedition (Records of the Indian Museum, 
VIII, part III, No. IS). 
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EXPLANATION Oli' PLATE XVI. 

Atopos (Parapodangia) gravelyi, n. sp. 

I.-Side view of the mature specimen (nat. size); ci', male 
aperture. 

Ia.-Side view of the smaller specimen (nat. size); the 
proboscis is protruded. 

Ib.-Ve~tral view of the head. 
Ic.-Side view of the head. 

2. - Transverse sections of the body; a I through the 
middle; b, about r 4 cm. in front of the posterior 
end; c, about 6 cm. from the posterior end. 

3.-Inner surface of the anterior portion of the mantle; 
I, attachment of the foot; 2, line of, attachment 
of the dors~l integument to the mantle; 3, tpe 
dorsal blood sinus. 

4:-Pallial -complex seen from the inner side, X 2. I J 

rectum; 2, renal aperture; 3, ventricle; 4 J auricle; 
5, kidney; 6, pericardium. 

5 .-Longi tudinal section of the ventricle. 
6.-a Lollgitudillal section of proboscis, diagrammatic. 
7.-Longitudinal section of the radular portion of the 

proboscis (a little to the side of the middle line)· 
1, wa1l of proboscis sheath; 2, 3, radula; 4, radul~ 
sac; 5, sahvary duct. 
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EXPLAN A TIO'N, OF PLf\ TE XVII. 

Atopos (Parapodangia) gravelyi, n. sp. 

8.-Longitudinal section of the rallular portion of the pro­
boscis (diagrammatic) in the middle line. 

9.-Transverse section of the same, a .. b. 
Io.--Dorsal view of the aperture of the radula sac. 
lI.-A tooth of radula [Zeiss ocular vi J Leitz obj. 6]. 
12.-Longitlldinal section of radula sac. [Zeiss ocular vi', 

Leitz obj .. 3l 
I3.-A portion of the same, marked B roughly in fig. 12. 

14.·-A portion of the same as in fig. 12, marked A. 
Is.-Digestive gland, )( I. I, oesophagus; 2, rectunl. 
16.-Anterior portion of digestive gland, ventral view J )( I. 

I7.-'fransverse sections of the digestive gland at various 
levels shown in fig IS. 
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EXPLANATION OF PLATE XVIII. 

-!topos (Parapodangia) gravelyi, n. sp. 

FIG. I8-Proboscis, its radular portion (a), and salivary gland, (b), 
X I. 

" I8a.-Ventral view of the proboscis \vith the ends of the 
salivary ducts, X I . 

. , r8b.-Longitudinal section of proboscis, X 2. 

" I9.-Salivary gland with the two ducts (a), X I. 

2o.-Genital organs; I, hermaphrodite duct; 2, rectunl; 3, 
hermaphrodite gland. 

" 2I.-Inner surface of the gland. 
" 22.-Pedal gland: X I. 

" 23.-Suprapedal gland, X I. 

" 24·-Transverse section of the pedal gland) X r03. 
" 2S·-Longitudinal section of the suprapedal gland. 
)) 26.-A portion of the same marked a-b in fig. 25. 
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EXPLANATICJN OF PLATE XIX. 

Atopos (Parapodangia) gravelyi, n. sp. 

FIG. 27.-M~le genital organs; I, flagellum; 2, penis; 3, sitnro­
thian gland (right). 

" 

" 

28.-Diagrammatic enlarged drawing of the hermophrodite 
gland of the smaller specimen. a, Albumen gland; 
b, acini; c, coiled mass of oviduct; d, spernlduct. 

2g.-Nervous system; a, nat. size; b, enlarged drav.ing. 



Rec. Ind. Mus.,Vo1.XI,1915. Plat.eXlX. 

VP4. 

-- .. _--.. -- 4. 

b. 

VPs. 

29. 

E9a-. 
E8. 

E . N Gho sh, del. 
A. Chowdhat'y J lith. 



VIII THE GENUS A UST1~ALELLA AND 
SOME ALLIED SPECIES OF PHYLACTO­

LAEl\1ATOUS POLYZOA 

By N. ANNANDALE, D.Se., F.A.S.B , Superintendent, 
I nd-ia1t M Use'ltnt. 

(Plates II, III). 

I described the genus Australella in 19101 in a footnote to a 
paper on Indian Phylactolaemata, but the type-species, which wa'5 
the only one then distinguished, was an Australian form (LoPho­
pus lendenjeldi, Ridley~) known from the origihal description 
only. The type-specimen is in the British l\Iuseum, whence I 
have been able to obtain a fragment through the kind offices of 
MI'. R. Kirkpat.rick. This schizotype was before me when I des­
cribed the genus, but the shrivelled condition of the colony ren­
dered it necessary to rely on Ridley's diagnosis and figures rather 
than on direct observation. Relying, therefore, on this descrip­
tion, I placed Australella in the subfamily Lophopinae. An 
examination of admirably preserved material of a new species 
leaves no doubt now that it belongs to the Plumatellinae, as is 
indicated by Kraepelin's 3 recent note on Lophopus jheringi, Meiss­
ner, which he regards as a congener. 

We owe the discovery of the new species to Mr. Baini Prasad, 
PaHala Research Scholar in the Government College, Lahore, 
whose keenness as a collector and observer is already beginning to 
cast light on obscllre places in our knowledge of the aquatic 
fauna of the Punjab. 

The genus A ustralella may now be defined as follows:-

Genus Australella t Annandale .. 

Plumatellinae in which the colonies are recumbent and 
dendritic but enclosed in a uniform apparently structureless 
jelly that fills up the interstices between individual zooecia 
and branches. There is no stolon; the zooecia arise directly 
one from another. Individually they are semirecumbent, the 
proximal part of each resting, ,vhen the branch to which it 
belongs is fully formed, on the object to which the colony is 
fixed, while the distal part is almost vertical. The polypide 

l Rec. Iud. l.UlIS. V, p. 40 (1910). 
'1 JOlLY}}. Linn. Soc. London (Zool.) XX, p. 62 ~I890). 
3 Michaelsen's Land und SusswasserfazlIw Delltsch-.\'ud'wf!staj1'£kas ], 111"\'0-

zoa J p. 61 (1914). -
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is normal; it has some 40 to 60 tentacles, which are moder­
ately or very long. The lophophore generally resembles that 
of PlumateUa. The statoblasts are large (0'4 mm. to I mnl. 
long), but as a rule smaller than those of the Lophopinae. 
They resemble the free statoblasts of Plumatella in structure 
and have neither marginal processes nor terminal prolonga­
tions. 

Apart from the synoecial jelly, the structure of the colony i~ 
this genus is very like that of Plumatella J but the order of branch­
ing is not quite the same. In the younger parts each zooecium 
normally produces a single bud, put the precise stage at "'hieh this 
bud is produced differs in different species and even in differ~nt 
parts of the sanle colony; in A. lende1'l/eldi it probably does tiot 
appear as a rule until the mother-zooecium is well developed, 
whereas in A. indica it develops while the latter is still small. 
As a rule, in both species J it arises on the left and the right. side 
respectively of alternating zooecia, so that a zig-zag stem is pro­
duced, consisting of a linear series of zooecia pointing alternately 
in different directions. As the colony grows older a secondary 
bud is often produced on the opposite side of the mother-zoo­
ecium to that on which the primary bud was formed. These 
secondary buds are the mother-zooecia of lateral branches that 
pursue a similar course to that of the stem from \",hich they 
orginated, but at an acute angle to it. The figure may be further 
complicated by the production of secondary buds, and ultimately 
of secondary branches, from zooecia of the primary branches, and 
as a matter of fact this often takes place at an early stage in the 
development of the colony. 

The result is the formation of a solid encrusting body closely 
compacted and agglutinated together by the synoecial jelly, but 
increasing in bulk mainly in one plane and without vertical 
branches. 

It sometimes happens that br~nches or parts of branches die 
off or are killed by injury. In such cases the synoecial jelly 
remains intact. New branches may arise in vacant masses of 
jelly by budding from isolated fragments of the polyparium and 
are thus found separated from the remainder of the colony expect 
in so far as they are united by the jelly. This fact sometimes 
gives the whole structure the false appeaIance of being a com­
pound colony like that of Pectinatella. 

The genus Australella has now been found in Australia, India 
and South America. 

II 

II, 

Key to the species 0/ AUSTRALELLA. 

Synoecial jelly cartilaginous, scanty. 
Statoblasts oval, rounded at the ends 

Synoecial jelly soft, very copious. 
. A. i1l,dica. 

A. Statoblasts oval, subtruncate • A. lendenleldil 
B, Statoblasts subcircular or polygonal A I iheringi. 
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A ustralelIa indicat sp. nov. 

(Plate II.) 

r6-) 

Zoarium.-The zoarium forms a massive, somewhat nodular 
structure growing round the stems of water-plants. It has an 
opaline gelatinous appearance and (preserved in formalin or spirit) 
a hard but elastic consistency. Even when the polypides are 
completely retracted the individual zooecia are distinctly visible, 
each having the appearance of being enclosed in a separate cell­
like compartment. The surface, apart from the larger nodulosity, 
is otherwise smooth. 

As is usually the case in the Plumatellinae, the precise organiza­
tion of the colony is best seen in its terminal parts. There it is 
quite evident that the zoarium consists essentially of a main stem 
giving off lateral branches symmetrically in pairs, one branch at 
each side. The branches join the main stem at an acute angle 
and those that form each pair are given off almost simultaneously 
at the same level. The Inain stem is, as a \vhole, recumbent and 
adherent, but the lateral branches, although they are horizontal, 
at first run in the synoecial jelly, parallel to rather than in con­
tact with the object to which the colony is attached. As they 
develop further, they become adherent and themselves give off 
lateral branches. Both the main stem and the main branches have 
actually a zig-zag course, because they are composed of zooecia 
which point alternately in two directions, this can only be seen 
clearly in the younger parts; for in the older parts interdigitation 
of the secondary branches takes place to such an extent that it 
is difficult to follow the course of anyone branch, and the whole 
mass of zooecia seems to have a practically homogeneous honey­
comb-like structure. Although the phase "main stem" is a 
convenient one. it must be understood that there are actually 
several or many stems of the kind in a single large colony such as 
the one figured on plate II, and that each is actually a unit or ray 
in a radiate dendritic whole. 

The jelly which fills the interstices between the zooecia and 
between the stems and branches occupies a relatively small space. 
I t is colourless and hyaline and, preserved in spirit or formalin, 
has the consistency of cartilage. I can detect no cells either in it 
or on its surface except, on the surface, those of unicellular algae. 
It is easily removed from the zooecia. 

Zooecia -The individual zooecia are distinctly ..J-shaped. ~rhe 
horizontal arnl is more slender than the vertical one, which is 
sometimes constricted at its base in such a way that it assumes 
an outline like that of an egg-cup. The soft tissues are very 
delicate and easily torn and there seems to be no horny or other 
non-cellular layer between them and the jelly, which, indeed, is 
itself the homologue of such a layer. 

Polypides.-The polypides closely resemble those of Plunza­
tella. The lophophore is slender and bears between 40 and 50 slen­
der and moderately elongate tentacles which have a narrow but 
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distinctly festooned web at their base. The epistome is large and 
"rather broad. The whole polypide is slender, the stomach particu­
larly so. The colour of the latter in formalin is pale yellowish 
green. 

Statoblasts.-'l'he statoblast is of moderate size, elongate and 
rounded at the extremities; the capsule is broadly oval and often 
sometimes eccentric (fig. 1). The swim ... ring is broad. It is remark­
able for its vertical curvature (figs. Ia and rb), surrounding the 
capsule like the rim of a dish in such a \vay that one surface of 
the statoblast is "distinctly concave and the other convex, al­
though the capsule itself· is perfectly symmetrica1. The con vex 
surface is the one by which it is fastened to the funiculus. 

The ave~age length of the statoblast is about o' 46 mm. and 
the average breadth about 0·29 mm., the corresponding dimen­
sions of the capsule being about 0'25 and 0·r87 mm.; but ()\ving 

2. 

1 b. 

l~'J 

FIGS. I, la, Ib.-Statoblast of Austl-alella illd£ca, sp. nov. 
FIG. 2.-Statoblast of Pilllnatella pZlJlctata yare longigemmis, no\'o 

to the curvature of the rinl it is difficult to obtain exact measure­
ments. 

Type.-No. 6629/7 Z.E.V., Ind. Mus. A cotype has been sent 
to the British Museum. 

Locality.-Lahore, Punjab (I2-X-I4). 
The points. in which this species differs froln "A. lendenfeldi 

are discussed under the heading of that species. 
In one of the specimens part of the colony is undergoing 

regeneration. The polypides haye apparently been killed or 
injured but the jelly remains intact New branches are arising 
from single polypides or pieces of polypides that baye not per­
ished. They consist of single or double rows of zooecia \vhich 
have not yet produced lateral branches. The" precise structure 
of such rows has already been discussed (p. 164). 
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One colony examined seems to have overwhelmed a colony 
of Plunzatella el1zarginata. The latter, which has assumed the 
Alcyonelloid form, has managed to keep a small space clear for its 
lnore vigorous branches in the midst of the A ustralella. 

Mr. Baini Prasad has given lne the following notes on the 
occurrence of A. indica and on some species found in the same 
environment. 

"On the occasion of a recent visit to Ferozpore I collected 
some material from the stagnant rainwater pools that abonn<.l on 
the hanks of the river Sutlej mostly near the Kaiser-i-Hind 
railway bridge. The following representatives of the three classes, 
Sponges, Hydrozoa and Polyzoa were found. 

SPONGES. 

SpongiUa cartel'i, Carter (Bowerbank in litt.). 

Large nlasses of this sponge were found in two ponds, sonle 
l11easured more than a foot in length. Large dried-up masses 
consisting of spicules and gemmules only \vere found in another 
place where the water had quite dried up. 

Spongilla Iacustrz's subsp. reticulata, Annandale. 

Large flat lnasses of this sponge of a bright green colour \vere 
found attached to the stenlS and leaves of l~otal1logetOll. The 
pond was in an open place with no shade at all. 

HYDROZOA. 

Hydra oligactis, Pallas. 

Only a single spechllen of this form "vas found. It \vas 
attached to a Potamogeton leaf from the same pond in which 
SpongiUa lacustris subsp. reticulata had been found. The specimen 
has only four tentacles and one bud, which shows the rudiments 
of the tentacles. 

POLYZOA. 

A ustralella indica, Annandale. 

Large masses of this polyzoon were found in the san1e pond; 
these were covering the Potan~ogeton stems and leaves. Most of the 
individuals, however, were dead and large numbers of statohlasts 
had developed in them.' , 

Australella lendenfeldi (Ridley). 

1890 • LoPhopus lendenfeldi, Ridley, ] ourn. Linll. Soc. London 
(Zool.) XX, p. 62. 

So far as I can judge from the specimen before lue, this species 
differs from A. indica mainly in the following characters :-
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I. The synoecial jelly is much softer and more copious. 
2. The colony is broken up into a n umber of short branches 

lying separated in the jelly. 
3. The tentacles of the polypide are longer and lnore 

numerous. 
4. The statoblast is larger and has the sides more nearly 

parallel and the extremities subtruncate; the swim­
ring is not curved in cross-section. 

Ridley's statement that the different parts of the polypariuln 
are joined together by a stolon is due to a misunderstanding: 
a stolon is indeed present at the base of the jelly, but it is that 
of a hydroid (Cordylophora whiteleggi. v. Lendenfeld) , of which 
I have found a s.ingle hydranth projecting from the surface of the 
colony in the schizotype of the polyzoon. 

AustraIella jheringhi (Meissner). 

LoPhopus jheringhi, Meissner, Zool., Anz" p. 290. 

A ustralella i heringhi, KraepeUn, Michaelsen's Land und 
Susswasserfauna De'Ultsch-S'l'ldu'estalrikas I, Bryozoa, p. 
61, pI. i, fig. 9. 

1. have not seen this species, which is only known from 
Brazil. It may be readily distinguished from the other two hy its 
nearly circular statoblasts. 

Genus Plumatellat Lamarck. 

Plumatella punctata, Hancock. 

1887. Plumatella punctata, Kraepelin, Deutsch. Susswasserbryo­
zoen 1, p. 126 (numerous figures). 

1911 • Plumatella punctata, Annandale, Faun. Brit. Ind., Fresw. 
Sponges, etc., p. 227, p. 213~ figs. 42 G and G' and pI. iv, 
fig. 5. 

19 I 4. Plumatella punctata, Kraepelin, Ope cit. supra, p. 60, pI. i, 
fig. 10. 

Since 1911 "I _ have found this species fairly abundant, witli 
Ffedericella su7tana indica and l>lumatetla tanganyikae bombay­
ensis, in the canal at Cuttack in Orissa. Kraepelin has rece~tly 
recorded its occurrence in South-West Africa. 

var. longigemmis, nov. 

(Plate III, fig. 2). 

A closely allied form grows luxuriantly in a snlall pool of prac­
tically fresh water on Barkuda Island in the Chilka Lake (Gan­
jam district, lVladras Presidency). It agrees \vith P punctata 
in every respect except that the gemmules are uniformly more 
elongate and have relatively smaller capsules than is usually the 
ca.se (fig. 2, p. 166), They have the swim-ring slightly curved in 
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cross-section, in this respect somewhat resembling those of Austra­
lella -indica, though the feature is less marked. The average 
length of the gemmule is 0'42 mm., the average breadth 0'25 mm., 
but the difficulty in exact measurement noted in the case of 
A. indica (p. 166) also occurs with reference to them, though not 
to the same extent. The average measurements of the capsule 
are about 0'24xo'I7 mm. 

The colonies of this new variety were found on stones and 
rushes in July, 19I4. They exhibited among themselves, so far 
as the zoarium was concerned, a conlplete transition between the 
two seasonal phases of the species found in Europe. In several 
instances the freshwater sponge Spongilla alba, Carter had already 
begun to grow over them; by November of the same year it 
seemed to have exterminated them altogether. 

Genus Stolel1a, Annandale. 

Stolella himalayanat Annandale. 

(Plate III, fig. I). 

1911, Stolella himalayana, Annandale, Faun. Brit. Ind., Freshw. 
Sponges, etc., p. 246, fig. 49. 

For some reason all reference to this species is omitted fro111 
the Zoological Record. I take the opportunity to reproduce an 
enlarged photograph of one of the types, a young colony frotn 
l\Ialwa Tal in the Western Himalayas. 

Stolel1a indica, Annandale. 

19II. Stolella indica, Annandale, Ope cit., p. 299, fig. 45J pI. V J 

figs. 3, 4· 
Professor K. Ramunni Menon has sent me specilnens of this 

species from the town of Madras. It thus occurs in the Main 
Area of the Indian Peninsula as well as in the Indo-Gangetic 
Plain. 



EXPLANATION OF PLATE II. 

Australella indica, sp. nov. 

FIG" I.-The type-specimen, X 2. 

" 2.-Terminal part of the same specimen further enlarged. 
" 3.-Surface of a piece of the central part of the colony, 

showing the honeycomb-like arrangement of the zooecia. 
" 4.-Part of another colony in which regeneration of the 

branches is taking place in a mass of dead synoecial 
jelly. 
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~. C. :\'londlll, I)hot. Allstrcllcll:1 ill(lic:l. 



EXPliANATION OF PLATE· III. 

Jt'IG. I.-StoleUa himalayana, Annandale. 
P.art of one of the type-specimens, a young colony, 
enlarged. X = the terminal branch of a colony. of 
"fredeiicelZa sultana (Blumenbach). 

" ~.-PlumateUa punctaJa, Hancock var. Zongigemmis, nov. 
Part of the type-specimen, enlarged. 



1. 

1 . Stolella himalayana. 

~. C. l\1ondul, Photo :!. 



IX NOTES ON FRESH'VA'rER SPONGES 

By N. ANNANDALE, D.Se., F.A.S.B., Superintendent, 
Indian M useUJ1t. 

No. XVI.-THE GENUS Pectispongilla AND ITS ALLIES. 

The genus Pectispongilla was described in 1909 (Rec. Ind. Mus. 
I 11, p. 103) for the reception of a single species (P. aurea) from 
Travancore in the south-west of the Indian Peninsular Area; the 
subsequent account in the "Fauna" (Freshwater Sponges~ etc., 
p. I06: I9II) added nothing to the generic diagnosis, but included 
the description of another form (subspinosa) from Cochin in the 
same part of India. This form was then regarded as a variety of 
P. aurea. The receipt of fresh material from Cochin has resulted 
in a re-examination of the original specimens and in the detec­
tion of an error in the generic diagnosis, viz. the statement that 
free microscleres were absent. It has also been found necessary 
to recognize at least three distinct species. 

The genus may now be redefined as follows :-
Small Spongillinae of massive or encrusting habit, of soft 

and friable consistency, with delicate skeletons in which the 
vertical fibres, though well-defined and not devoid of horny 
substance, are always very slender. Dermal membrane aspi­
culous. Skeleton-spicules rough or smooth amphioxi; free 
microscleres present in the flesh of the sponge J often of more 
than one type; gemmule-spicules with the extremities flat­
tened and expanded in the tnain axis, the terminal expansions 
bearing, on one face only, large spines arranged longitudinally 
in parallel comb-like rows. 

Type-species .-Pectispongilla a'urea, Annandale. 
Geographical Distribution.-The plains of.. 1'ravancore and 

Cochin in the southern part of the Malabar Zone of Peninsular 
India. 

AtJinities.-In the original description of the genus I sug­
gested that the peculiar gemmule-spicule had been de rived from 
that of Ephydatia by a rotation of the terminal rotules. Dr. "~I 
Weltner wrote to me shortly afterwards expressing the opinion 
that this type of spicule had more probably been produced fronl 
one like that of Spongilla by a specialization of the extremi­
ties. A consideration of the farm of the genlmule-spicules in 
the species of Spongilla most nearly related in general structure 
to Peetispongilta has induced me to accept Dr. \Veltner's vie\vs. 
These species of Spongilla constitute a little group in the sub-
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FIG. I.-Spicules of Spongilla hemc/)liydatia, Annandnfc. 

FIG. 2.-Spicules of Spongilld SllIISibtl1'l'ca, \VeItner. 
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genus Euspongilla typified by s. crateriformis (Potts), and dis­
tinguished from other members of the subgenus by the erect or 
semi-erect posture. of all or most of their gemmule-spicules and 
by the fact that the terminations of these spicules are clearly 
specialized. The specialization may, however, take one or other 
of two directions, for the ends of the spicule may (as in S. 
crateri!orntis and the closely allied S. biseriata, Weltner 1) bear an 
imperfect horizontal rotule of large recurved spines, or they may 
(as in my own S. he1nephydatia, in S. sansibarica, Weltner 1 and 
apparently in Haswell's imperfectly known S. botryoides) be in­
flated, so that the spicule is technically tornote. The group is, 
therefore, of particular interest as representing the ancestral 
for.m, at any rate so far as the gemmule-spicule is concerned, 
of both Ephydatia and Pectispongilla. 

I give figures here, in both cases from the type-specimens, 
of S. lzel1tephydatia (fig. I) and S. sansibarica (fig. 2). The 
tetraxon spicules that occur not uncommonly among the macros­
cleres of the type-specimen of the former are of course abnormal, 
but they have some interest as possible examples of reversion of 
the type by no means uncommon in the Spongillidae. 

The general structure of the skeleton in Pectispongilla is 
identical in the different species and does not differ in any im­
portant feature from that found as a rule in Euspongilla. In 
particular it agrees closely with that which can be readily demon-
4)trated by the use of pyrogallic acid in S. hemephydatia, S. crateri­
!ormis and S. sansibarica. Weltner (op. cit., p. 127), indeed, 
states that the skeleton of the last species corresponds precisely 
with that of the Chalininae, in that the fibres are enclosed in a 
sheath of horny substance. That this substance is present in 
amount much greater than can be seen in unstained preparations 
or might be argued from the thinness of the fibres, is certainly a 
fact; but its arrangement seems to me to be quite different from 
that I recently demonstrated in Lubo1nirskia 2, for although it 
permeates the fibre, cementing together the component spicules 
and occupying the spaces between them, I can detect no external 
fibre-sheath. Where, as is often the case, it forms veil-like films 
at the nodes of the skeleton, it has the appearance of a perfectly 
homogeneous film. 

The geographical distribution of Pectispongilla is peculiar. 
It is apparently the only genus of the Spongillinae that has so 
limited a range, for even Asteromeyenia,8 which is confined, so 
far as we know, to the southern part of the United States of 
America, considerably surpasses it in this respect. 

The two species of SpongiUa most closely allied to Pectispon­
gilla (S. hemephydatia and S. sansibarica) occur in the main area 

----- ----------- - ----

L Mz'tt. JVatu1'lz. Museum Hamburg XV, pp. 121, 127, pl.-, figs. 1-5, 
1.)- 17 (1897)· 

'2 Rec. Ind. Mus., X, p. 144, pI. ix, fig. la (1914). 
S Annandale, Proc. U.S. Nat. Mus., XL, p. 593 (19u). 
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FIG. 3.-Spicules of Pectispollgilla aurea, Annandale. 
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FIG. 4.-Spicules of Pecfispongi/la stcllifel'a, sp. nov. 
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of the Indian Peninsula and at Zanzibar off the East Coast of 
Africa respectively, while S. botryoides, which may also be related, 
has been found only in New South Wales. 

Key to the known species 01 PECTISPONG1LLA. 

1. Skeleton-spicUles quite smooth. 
Free microscleres of two types: (a) 

minute, smooth, rhomboidal, and (b) 
moderately large, slender, spindle-
shaped, bearing scattered spines P. aurea. 

2. Skeleton-spicules rough or spiny. 
A. Free microscleres of two types: (a) 

amphioxous, spindle-shaped, some­
what closely spined, and (b) sub-
spherical with scattered tubercles. P. stellifera. 

B. Free microscleres less distinctly of 
two kinds, spiildle-shaped or cylin­
drical, amphioxous or truncated, 
all definitely spiny P. sltbspillosa. 

Pectispongilla aurea, Annandale. 

(Fig. 3). 

1909. Rec. Ind. Mus., III, p. 103, pI. xii, fig. 2. 
I9!1. Faun. Brit Ind.) Freshw. Sponges, etc., p. 106, fig. 20. 

In describing this species I neglected to observe the free 
microscleres, or rather confused them with imnlatllre macroscleres 
and :with the skeletons of diatoms. The free spicules are actually 
of two kinds: (I) small, slender, straight or nearly straight, 
spindle-shaped, sparsely spiny amphioxi on an average about 
0'084 mm. long, and (2) minute, smooth, relatively thick am­
phioxi rhomboidal in outline and on an average about 0'024 mm. 
long. The former (I) are extremely scarce, the latter (2) abun· 
dante Both types of spicules are confined to the flesh of the 
sponge. P. aurea is only known from Tenmalai on the western 
side of the Western Ghats in Travancore. 

Pectispongilla stellifera, sp. nov. 

(Fig. 4). 

The sponge apparently forms thin films encrusting bodies 
such as the fibres of cocoanut-husks that have fallen or been 
thrown into the water, but my specimens are dry and not in 
very good condition. They have a brownish colour. The skele­
ton resembles that of .p. aurea~ but is rather stouter. 

The macroscleres are sl~nder and sharply pointed; they 
have minute rounded spines or tubercles scattered almost uni-
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FIG. S.-Spicules of Pectispollgilla subspinosa, Annandale. 
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formly, though sparsely) over their surface, but their extremities 
are as a rule smooth. 

The gemmule spicules resemble those of P. aurea but are a 
little stouter. 

The free microscleres are of two quite distinct kinds: (r) 
slender, spiny, spindle·shaped, strai~ht or nearly straight am­
phioxi, and (2) short, stout, cylindrical or subspherical tuher­
culate bodies of very characteristic form. The former vary 
greatly in size and proportions; their spines. which are scattered 
less sparsely' than those of the macr05cleres, are short and not 
very sharp. The free microscleres of the second type are. so far 
as I am aware, unique in the Spongillidae; their form is shown in 
the figure. 

Diameter of gemmule 0'201 mm. 
Length of macrosclere (average) 0·273 " 
Diameter of macrosclere (greatest average) 0'0084 " 
Length of gemlnule- spicule (average) 0'0336" 
Length of free microsclere of type I 0'0546-0'1554 " 
Diameter of free microsclere of type I 

0'002 I-0'0063 " 
Length of free microsclere of type 2 (average) 

0'0126 " 
Diameter of free microsclere of type 2 0'0084" 

Locality.-Trichur, Cochin State, Malabar Zone. 
Type-speci1nen -z E.V 3790/7- Ind. Mus. 

Pectispongilla subspinosa t Annandale. 

(Fig. 5, A-B). 

191 I. Pectisp')ngllla aurea var. subspinosa, Annandale, Faun. 
Btit. Ind., F reshw Sponges. etc., p 107. 

~rhis species is closely related to P. stellifera J with which it 
\-vas at first contused, but lacks the aster-like tnicroscleres charac­
teristlc of the hit.ter. 

The free microsclere.;; are not so definitely separated in 0 two 
kinds a~ ill the' other two species of the genu~ but, in the type­
specimen from Ernakulctm at any rate (fig 5.4). there are a few 
spicules that clusely resembl~ the getnmule-spicules of Spvng'tUa 
cratertt·)rrnis in shape, bei 19 truncate at the eKtremlties, and 
having rudim ntary rotules thereat Tl1ese spicules are, tlow­
ever lackIng 111 spon~es recently nbtained oy Mr l~'. H Gravely 
at 'l'richur (fig 5d) in which the alnnhioxous free microscleres 
are also more va -iable. The truncate spicules may possiblv be 
advt:ntltiuu and until further specLnen..; are obtd,ined it seems 
inadvlsadte to ;o;eparate the form discovl.."red by .. v.I.r. Gravely as a 
species or variety His specimens, which were growing on rocks 
in a small pool connected with a sluggish stream, are (in spirit) 
of a dull brown colour and form an irregular crust some 2 to 5 
lnm. thick. The external apertures are small and inconspicuous, 
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the subdermal cavity is relatively small and the external surface 
smooth. The'skeleton resembles that of P. stelljle,a. 

P. s'Ubspinosa is known only from Trichur and Ernakulam in 
the plains of Cochin. 



x. LAGRIIDAE UND ALLECULIDAE DES 
"INDIAN lVIUSEUM." 

Von F. BORCHMANN, Hamburg. 

LAGRIIDA.E. 

I. Lagria ventralis, Reitt. 

Deutsche Ent. Zeitschr. 1880, p. 255. 
Viele Exemplare. Sikkim, E. Himalayas; Sukna, E. Hima­

layas, 500 ft.; Mazbat, Mangaldai distr., Assam; Dejoo J 

N. I~akhimpur, Upper Assam; Wan-hsaung, near Myitkyina, 
N.O. Burma, 600 ft; betw. Mongwan and Nan Tien, Yunnah. 

2. Lagria hirticollis, Borchm. 

Bull. Soc. Ent. Italiana 1909 (1910), p. 201. 
Kawkareik, Amherst distr., L. Burma; Khayon, nr. Moulmein J 

L. Burma. 
Die Art wurde von Pegu, Borneo, beschrieben. 

3. Lagria concolor t Blanch. 

Voyage au Pole Sud IV J 1853, p. 104, t. xii, f. ro. 
Mazbat, Mangaldai, Assam; Assam-Bhutan Frontier, }fangal­

dai' distr., N.E. ; Burdwar, Nepal Terai. 
Die Art ist sehr weit verbrei~et. 

4. Lagria ruficol1is t Hope. 

Gray's Zoo1. Misc. r831, p. 32. 
Viele Exemplare. Kurseong, 5000 ft., E. Himalayas; Bim 

Tal, 4500 ft., Kumaon; Pussumbing, Darjeeling, 4700 ft. ; 
Siliguri, base of E. Himalayas; Ghumti, Darjiling distr., 
4000 ft. 

5. Lagria foveifrons, n. sp. 

Lange: 61-7 mm., Schulterbreite 2l-3 mm. Nach hintell 
schwach erweitert, massig gew6lbt, massig glanzend, cben ziem: 
lich dicht, unten sparlicher lang weisslich behaart; schwarz rnit 
bronzenem und violettem Metallschimmer oder dunkelblau, Vor­
derk6rper oben dunkelblau, FHigeldecken griinlich bronzefarbig, 
Beine schwarzblau, Fiibler schwarz; Kop£ rundlich, flach und 
undicht punktiert, Mundteile typisch, Endglied der M axillartaster 
kurz und sehr breit; Oberlippe kurz, vorn et\vas ansgerandet, 
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Vorderrand glatt, sonst dicht, fein und tief punktiert, lang bebors­
tet; Clypeus stark quer, nach vorn verengt, \- orderrand so breit 
wie die Oberlippe, stark ausgerandet., von der Stirn durch eine 
starke, fast gerade Querfurche geschieden; Sti.rn im hintern Teile 
mit einem starken, hufeisenformigen Eindrucke; SchUifen grob 
punktiert, etwa so lang wie ein Auge; Fiihlel schlank, die Schul­
tern iiberragend, mit Ausnahme des 2 alle GHeder langer ats 
b.reit, 3. Glied etwas Hinger als das 4., Endglied so lang wie das 
ro., spitz, ro. Glied wenig Hinger als breit; Augen stark ausge­
randet, gew61bt, Abstand auf der Stirn gleich [ Augendurchmess­
er von oben gesehen; Halsschild sehr wenig quer oder quadra­
tisch, vorn etwas breiter als der Kopf mit den AUf!en, undicht mit 
flachen, tuberkelartigen Punkten besetzt I Vorderranrl gerade, 
schmal gerandet, Hinterrand in der Mitte etwas eingezogen, 
breiter gerandet, Seiten vor der Basis eingezogen, Vorderecken 
abgerundet) Hinterecken etwas vortretend, Scheibe uneben vorn 
in der Mitte und vor der Basis beiderseits mit einem breiten, fla­
eben Eindrucke; Schildchen kurz, rundlich. dicht punktiert; Flii­
geldecken doppelt so breit wie der Halsschild, Schultern nach 
vorn ~twas vorgezogen, Scheibe dicht, grob nnd ziemlich stark 
querrunzlig punktiert, im I \ iertel flach quer eingedrftckt, Decken 
einzeln zugespitzt, etwas vorgezogen, Epipleuren breit, ~kulptiert 
wie die Flugeldecken; t:nterseite sehr fein punktiert, Hinterleibs­
ringe an den Seiten mit ringformi~en Eindriicken, Spitze des 
Analsegments rund, Intercoxalfortsatz des I. Segments so lang wie 
breit, spitz, breit gerandet; Beine mittel, Schenkel wenig verdickt, 
Schiellen schwach gebogen Schienenspitze innen dicht gelh be­
haart, Hinterschenkel erreichen kaum den Hinterrand des 3. 
Segments, Metatarsus der Hinterfiisse so lang Wle Glied 2 und 3 
zusammen. 

2 d" (jf von Dihrugarh, N.E. Assam. I7-IQ-xi-i9II. Die 
Art ist der Lagr-ia concolor, Blanch. ahnlich. unterscheid,=t sich 
aber leicht durch die abweichend"e Farbu11g und durch den Mangel 
des quergerunzelten Eindruckes auf dem Halsschilde. 

I d" von N.O. Sumatra 'r~bing-tinggi (gesamm~lt von Dr. 
Schu1theiss) unterscheidet sich durch die vipl schlankere Form ul1d 
dit- stark abweichende Farbung: dunkelbraun mit starkem bla"ten 
Schf-Aine, Basis der Oberschenkel braun, Varderkorper griin bron-~e­
farhig, Schildchen blau Fliigeldecken rotlich metallisch, Naht 
schmal griin. Ich benenne die Varietat sumatrana t n.v. 

6. Lagria nigrita t n. sp. 

Lange: 8 mm. Form wie L concolor. Blanch , Fltigel(]ecken 
hjnt~r den Schultern etwas flachgedruckt; massig glanzend, lang, 
ab,tehend:- \veisslich behaart; ti~fschwar-z, Spitze des letzten Hin­
terleihssegmentes rot; Kopf gewohnlich, grab, undicht unpunk­
tiert: Oberlippe stark quer, gew61bt, ausgerandet; Clypeus eben­
f~11~ ~tark quer) nach vorn verengt, stark ausgerandet, von d~r 
Stirn durch eine tiefe, gerade Furche getrennt.; Stirn mit hufei-
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senformigem Eindrucke, SchUifen Hinger als ein Auge, Hals deut­
Hell; Augen schmal, stark ausgerandet, weit getrennt; Fiihler 
mittel, die Sehultern iiberragend, nach aussen etwas verdickt J 

Glieder kurzer werdend, Grundglied dick, 3. Glied etwas Hinger 
als das 4. Endglied so lang wie Glied 9 und 10 zusammen, stumpf 
zugespitzt; Mundteile gewohnlich. Halsschild so breit \vie der 
Kopf mit den Augen, fast quadratisch, massig grab, nicht dicht, 
etwas q uerrunzlig punktie,rt, in der Mitte eine rundliche Flache 
mit feinerer und dichterer Punkt~erung, Vorderrand nicht, Hin­
terrand deutlich gerandet, Seiten in der Mitte eingeschniirt, Vor­
derecken abgerundet, Hinterecken stumpf, Scheibe in der Mitte 
an der Seite beiderseits mit einem Quereindrucke, Schildchen gross, 
rundlich, fein und dicht punktiert; Fliigeldecken zweitnal so breit 
wie der Halsscbild, ziemlich dicht und grob runzlig punktiert, 
Schultern etwas eckig gefaltet, Decken einzeln zugespitzt, Epi­
pleuren breit, skulptiert wie die Fliigeldecken, vor der Spitze nach 
aussen gewendet; Beine schlank, Scbienen wenig gebogen; l\leta­
tarsus der Hinterfiisse so lang wie die folgenden GHeder zusammen ; 
Unterseite feiner punktiert, Seiten grober; Fortsatz des Abdomens 
breit, zugespitzt, gerandet. 

4 ~ ~ von Burdwar, Nepal Terai, I-i-I910; Thamaspur, 
Nepal, 1~-zo-ii-1908; Noalpur, Nepal, zI-ii-lgo8; Paresnath, W. 
Bengal, 4000 ft., 9-iv-I909. 

Die Art ist nahe verwandt mit L. concolor, Blanch., unter­
scheidet sich aber leicht durch die Farbe und die abweichende 
Halsschild bi1 dung~ 

7 + Cerogria nepalensis, Hope. 

Gray's Zool. l\1isc. 1831, p. 3z.-Dohrn, Stett. Bnt. Zeit. 
XLVII, 1886, p. 354. 

Viele Exemplare. Kurseong, E .. Himalayas, 5000 ft.; Cheera-
punji, Khasi Hills, Assam. 

8. Cerogria basalis, Hope. 

Gray's Zool. Misc. r831, p. 3z.-Dohrn, Stett. Bnt. Zeit. 
XLVII, r886, p. 353. 

Kurseong, E. Himalayas, 5000 ft.; Karak, 3000 ft., 19-iii-
19I2 . 

9. Cerogria quadrimaculatat Hope. 

Gray's Zool. Misc. 1831, p. 32. 
Siligtlri, base of E. Himalayas; Kurseong, E. Himalayas, 

4700-5000 ft.; Pussumbing, Darjiling, 4700 ft.; Mazhat, Mangat­
dai, Assam. 

10. Cerogria flavicornis, Borchm. 

Bull. Soc. Ent. Ita\. 1909 (19IO), p. 2fO. 

Shan Hills, Upp. Burma. 
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I I. Lagriocera cavic:ornis t Fairm. 

A.nn. Soc. Ent. Beig. XL, 1896J p. 41. 
I Exemplar. Shan Hills, Upper Burma. 

12. N emostira hirtat n. sp. 

Lange: 6! mIn. Gestreckt, nach hinten sehr wenig erwel­
tert, massig glanzend, undicht, sehr lang, abstehend braun 
behaart; glanzend schwarz, Flugeldecken mit grunlichem Metall­
schimmer, Fiihler braunschwarzr Kopf gestreckt; Oberlippe 
gewolbt, quer herzformig, fein punktiert, lang beborstet, vorn 
nich t ausgerandet; Clypeus nach "vorn verengt, gew51 bt, fast 
glatt, an der Basis mit wenigen Borstenpunkten, nicht ausge­
randet, von der Stirn durch eine gebogene Furche getrennt, Stirn 
grob, zerstreut punktiert, zwischen den Augen mit einem tiefen 
Quereindrucke, Hinterkopf glatt, SchUifen Hi.nger als ein Auge, 
gro b punktiert, be borstet, H'8.ls dunn"; Fiihler "gleich der hal hen 
Korperlange, kraftig, alle Glieder mit Ausnahme des 2. langer als 
breit, GHeder gegen die Spitze etwas breiter, 3. Glied kiirz.er als 
das 4., Endglied dunn) etwas gebogen, Hinger als die 3 vorhergehen­
den GHeder zusammen; Augen schmal, stark gewolbt, vorn wenig 
ausgerandet, Stirnabstand bedeutend grosser als ein Augendurch­
messer; Mundteile typisch. Halsschild kaum breiter als der 
Kopf mit den Augen, so lang wie breit, grob und "ziemlich dicht 
punktiert, beborstet, gew6lbt, Vorderrand gerade, fein gerandet, 
Hinterrand in der Mitte etwas eingezogen, breiter gerandet, Seiten 
gerundet;l grosste Breite in der Mitte, var der Basis eingezagen J 

Vorderecken stumpf, Hinterecken vortretend, Seitenrand ge­
schwunden. Schildchen Hinglich, abgerundet, fast glatt. • Flugel­
decken doppelt so breit wie die Halsschildbasis, mit graben 
Punktreihen, Streifen \venig vertieft, Punkte gegen die Spitze 
Hacher, Zwischenraume fast eben, Schultern vorgezog~n, Spitzen 
abgestutzt, Nahtwinkel zahnchenartig, Epipleuren schmal, ver­
kiirzt, ausgeh6hlt. Unterseite lackartig glanzend, Seiten der 
Brust grob punktiert; Intercoxalfortsatz der Vorderbrust so hoch 
wie die Hiiften, gerandet, in der Mitte vertieft, nicht hinter die 
Huften verlangert; Be~ne kraftig, Schenkel keulig, Hinterschen­
kelspitze fast die Spitze des Hinterleibes erreichend, Seiten des 
glatten Abdomens mit flachen Eindriicken, Intercoxalfortsatz des 
1. Segments abgerundet, schmal gerandet, die Mitte mit einer 
starken dreieckigen Erhebung, <:lie einen Langskiel bildet, 2. Seg­
me"nt mit einer ahnlich~n Bildung; Schienen schwach gebogen; 
Metatarsus der Hinterfiisse fast so lang wie die folgenden Glieder 
zusammen. 

I d' Silonbari, North Lakhimpur (base of hills), Upper 
Assam (H. Stevens), 31-V-I9II. 

Die kleine Art unterscheidet sich leicht von ihren Verwandten 
durch die eigentumliche Bildung der beiden ersten Abdominal­
segmente. 
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13. N emostira ceylanica, n. sp. 

Lange: 8!-9 mm. Form und Grosse der N. terminata, Fairm. 
und der C asnonidea brevicollis, Fairm.; massig glanzend, gewolbt, 
nach hinten wenig erweitert, ziemlich dicht, lang, abstehend, 
rotgelb behaart; sC'hwarzlich braun, Basis der Beine wenig heller, 
Kopf, Halsschild und Vorderbrust und die FHigeldecken braunlich 
rotgelb, Fliigeldecken mit schwarzen Epipleuren, schwarzer Naht 
und je einer grossen schwarzen Makel, die das letzte Viertel 
einnimmt; Kop£ rundlich, zerstreut punktiert; Oberlippe quer, 
flach ausgerandet, fein punktiert; Clypeus quer, nach vorn 
verengt, von der Stirn durch eine gebogene Furche getrennt, breit 
und flach ausgerandet; Stirn mit 2 grosseren Punkten zwischen 
den Augen, Scheitel mit Griibchen; Augen gross, ausgerandet, 
A.bstand auf der Stirn gleich -! Augendurchmesser. (d'); Schlafen 
kurz, Hals sehr deutlich; Fiihler gleich der halben Korperlange, 
kraftig, nach aussen etwas verdickt, nicht gesagt, 3. Glied gleich 
dem 4., Endglied etwas kiirzer als die 3 vorhergehenden GHeder 
z usammen ( d" ), beim ~ kiirzer; Endglied der Kiefertaster schmal, 
aber nicht messerf5rmig; Halsschild etwas langer als breit, von 
typischer Form, gerstreut punktiert, etwas breiter als der Kopf 
mit den Augen; Schildchen klein, rundlich; Fliigeldecken doppelt 
so breit wie die Halsschildbasis, mit starken Punktstreifen, Punkte 
in den Streifen gross, dicht, rund, nach hinten feiner, Zwischen­
raume gew5lbt, mit zahlreichen feinen Borstenpunkten, Spitzen 
der Fliigeldecken zusammen abgerundet; Unterseite feiner, die 
Seiten grob punktiert; Abdominalfortsatz kurz, rund, breit geran­
det; Prosternalfortsatz breit, gerandet, hinter den Hiiften nicht 
er\veitert: Beine kraftig, lang behaart, ohne Geschlechtsmerk­
male; Metatarsus der Hinterfiisse wenig ktirzer als die folgenden 
GHeder zusammen. 

2 Exemplare Paradeniya, Ceylon, 8-viii und I8-v-I9IO. 
Die Art ist mit den oben genannten nahe verwandt, unter­

scheidet sich aber leicht schon durch die Farbung. 

ALLECULIDAE. 

1+ Allecula indica, Borchm. ? 

Deutsche Ent. Zeitschr. 1909, p. 714.-Fairm., Ann. Soc. Ent. 
BeIg., XL, 1896, p. 38 (brachydera Fairm.). 

I Exemplar. Kurseong, E. Himalayas, 4700-5000 ft. 

2. Al1ecula arthritica t Fairnl . 

. Ann. Soc. Ent. France LXII, I893, p. 36. 
Sikkim, E. Himalayas, v-vi-1912. 

3. AIIecula femorata t 11. sp. 

Lange: 12!-I4! mm.; Breite: 3i-4 mm. Ge'streckt, d'schlan­
ker als 9 , d" nach hinten verengt, 9 nicht; dunkel pechbraun, 
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Mundteile rotlich, Fiihler hell rotlich, gegen die Spitze dunkler, 
Beine gelblich, Kniee und Fiisse dunkler; massig gUinzend; ziem­
lich dicht, anliegend, nicht sehr dicht gelblich behaart. Kopf 
verlangert, Mundteile vortretend; Oberlippe quer, dicht nnd 
ziemlich fein punktiert, mit langen gel ben Borsten, vorn stark 
ausgeschnitten, Seiten gerundet, gegen die Basis verengt; 
Clypetis ebenso skulpt_iert, Vorderrand gerade, so breit wie die 
Basis der Oberlippe, von der Stirn durch eine gerade Furche 
getrennt; Stirn ebenso skulptiert wie die Oberlippe; SchHifen 

&. 

Allecula femorata, ll. sp. 
a. Unterlippe und MentulTI; b. Manclibel Von unten ; 
c. 1\1andibel von cben; d. l\1axille. 

sehr kurz, Hals durch eine scharfe Furche abgesetzt; Augen gross, 
gew61bt, ausgerandet, Abstand auf der Stirn t Augendurchmesser 
~ , eft noch geringer. Mandibeln zweispitzig, schlank, mit krafti­

gem Sacke; innere Lade der Maxillen sehr klein, aussere gross, 
auf der Oberseite filzartig behaart, Endglied der Taster quer, 
dreieckig; Unterlippe stark quer, VOIn ausgeschnitten, Vorder­
ecken spitz, Seiten gegen die Basis stark verengt, Endg~ied der 
Taster dreieckig; Mentum stark quer, vorn fast gerade, Vorder­
ecken scharf, Seiten zweimal gebogen verengt; Fiihler wenig klirier 
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als der Karper, dunn, fadenformig, GHeder nehmen nach der 
Spitze an Lange ab, 3. Glied kaum Hinger als das 4-; Halsschild 
breiter als der Kopf mit den Augen, wenig kiirzer als breit, wenig 
gewolbt dicht und ziemlich fein punktiert, nach vorn verengt, 
nahe der Basis oder" an der Basis jederseits nahe der Ecke mit 
einem flachen Griibchen, zuweilen auch die Scheibe nahe der Mitte 
mit 2 Griibchen, Vorderrand schmal, Hinterrand etwas breiter 
gerandet, fiach zweibuchtig, in der Mitte etwas eingedriickt, Vor­
derecken gerundet, Hinterecken fast rechtwinklig, Seiten etwas 
gerundet, Seitenrand vollstandig. ·Schildchen klein, rundlich. 
Fliigeldecken an den Schultern kaum breiter als der Halsschild, 
mit Punktstreifen, Punkte grob, gegen die Spitze schwindend, 
Streifen kanm flacher, Schulter schrage, Spitzen zusammen ab­
gerundet, Zwischendiume der Streifen etwas gewalbt J sehr dicht, 
sebr fein punktiert; Epiplenren schmal, an der Spitze nach aussen 
gewendet. Abdomen ziemlich dicht und fein, die Seiten der 
Brust grober punktiert, Analsegment (jt gerundet; Fortsatz der 
Vorderbrust hinter den Hiiften etwas vorragend, stumpf. Beine 
kraftig, lang, Schienen gebogen. 2-4. GUed der Vorder- und 
Mittelfiisse, 3. Glied der Hinterfiisse gelappt, I .. Glied der Vor­
derfiisse beim d' stark erweitert und unten ausgehohlt. 

r ri', 2 ~ ~ Kurseong, E. Himalayas, 4700 -5000 ft., 
24-vi·I9IO (Annandale). 

Die Art ist durch die Behaarung leicht kenntlich. 

4. Allecula sukliensist n. sp. 

Lange: 14 mm. Korper etwas kraftiger als bei der vorigen 
Art, nach hinten fast gleichmassig erweitert) massig gewolbt, 
wenig glanzend, iiberall fein, kurz, anliegend, gelb behaart; pech· 
braun) Vorderkarper, Schieldchen und Fliigeldecken rotlich, Fiihler 
und Beine gelb, Schenkelspitze und Tarsen gebraunt. Kopf 
gewohnlich, fein und dicht punktiert; Oberlippe stark quer vorn 
weniger ausgerandet als bei der vorigen Art, beborstet, Clypeus 
quer, vorn gerade, von der Stirn durch eine. breite, schlecht 
begrenzte Furche getrennt, Schlafen sehr kurz, Hals dick; Augen 
schmal, gewalbt. stark ausgerandet, Abstand auf der Stirn gerin­
ger als ein Augendurchmesser; Fiihler fadenformig, (beide bes­
chadigt), 3. Glied kiirzer als das 4.; Endglied der Lippentaster 
nach innen stark eckig erweitert. Halsschild bedeutend breiter 
als ner Kopf mit den Augen, leicht quer, fein, massig dicht punk­
tiert, vorn und hinten fein gerandet, etwas 2 buchtig, Mitte 
schwach vorgezogen, Scheibe mit schwacher Mittelfurche, Vor­
derecken gerundet, Hinterecken fast rechteckig, Seiten nach vorn 
sch wach gerundet verengt) Seitenrand deutlich. Schildchen kurz, 
rundlich. Fliigeldecken nicht doppelt so breit wie die Halsschild­
basis, mit Punktstreifen, Punkte ziemlich fein, nach hinten 
schwindend, Zwischenraume wenig gew61bt, mit sehr feinen Bors­
tenpunkten, Schultern schrage, Spitzen einzeln abgerundet, Epi­
pleuren erst sehr breit, dann stark verschmalert; Unterseite stark 
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gHinzend, fein und dicht, Seiten der Brust grob punktiert, Anal­
segment gerundet, Intercoxalfortsatz des I. Segments schmal, 
spitz, gerandet, Hinterbrust zweilappig vorgezogen, Fortsatz der 
Vorderbrust wie bei der vorigen Art. Beine kraftig, Schenkel 
keulig, Vorder- und Mittelschienen gebogen; Fiisse breit, an den 
Vorder- und Mittelfiissen Glied 1-4 gelappt (an den Mittelfiissen 
Glied I schwach), an den Hinterfiissen deutlich nur Glied 2 und 3, 
:\Ietatarsus der Hinterfiisse etwas kiirzer als die folgenden GHeder 
zusammen. 

I d' von Sukli, Ostseite der Dawna Hills} 2IOO ft., 22-29-xi-

1911, gesammelt von Herrn F. H Gravely. 
Die Art unterscheidet sich von ihren Verwandten durch die 

Bildung cler Fiisse, der Hinterbrust und der I~ippelltaster. 

5- Al1ecula sabrina, n. Spa 

Lange: II mnl. Form wie Allecula /e1norata, \'\enig gew61bt, 
wenig gUinzend, ziemlich lang, abstehend, undicht gelblich be­
haart; dunkelbraun, Fltigeldecken rotbraun, Beine gelb, Spitzen der 
Schenkel und Basis der Schienen oder die ganzen Schienen dunkel­
braun, Flihler rotbraun, die einzelnen Glieder an der Spitze 
dunkler. Kopf gew6hnlich, ziemlich dicht, nicht grob punktiert ; 
Oberlippe kiirzer, weniger ausgerandet als bei A. femorata, 
Augen schmaler, weniger genahert, Endglied der Lippentaster 
weniger breit; Fiihler fadenfoxmig, (beide beschadigt) 3. Glied ~o 
lang wie das 4-; Halsschild so lang wie breit, glanzlos; Schild­
chen kurz, rundlich; Fliigeldecken mit starker eingestochenen 
Punkten in den Streifen; Beine wie bei der genannten Art, aber 
an den Vorderfi.issen Glied I erweitert, unten gekielt, Glied 1-4, 
an d~n Mittelfussen Glied 3-4 und an Hinterfussen Glied 2 und 3 
gelappt; Metatarsus der Hinterfiisse Hinger als Glied 2 und 3 
zusammen; das Ubrige wie bei A. geniculata m. 

I d' von Kurseong, Ost-Himalaya, 4700-5000 ft., 2I-vi-I9[0, 
gesammelt von Annandale. 

6. Borboresthes suturalist n. Spa 

Lange: 6-7 mm. Form etwas schlanker als B. tuliginosus, 
Fairm.; Brust braun, Bauch hellbraun, Beine, Fi.ihler und Flu­
geldecken hell gelbbraun, letztere mit schmaler dunkler Naht und 
schmalem, dunklem Seitenrande, Vorderkorper rotbraun; massig 
gUinzend, massig gew61bt; fein, anliegend, wenig dicht, ziemlich 
kurz gelb bebaart. Kopf fein punktiert; Oberlippe stark quer, 
vorn gerade., Clypeus ebenso, von der Stirn undeutlich geschieden; 
Augen gew61bt, weit getrennt. SchHifen sehr kurz; Fiihler halh so 
lang wie der Korper, fadenf6rmig, 3. Glied kiirzer als das 4., 
Endglied kiirzer als das IO.; Halsschild stark quer, Vorderrand 
gerade, Hinterrand zweimal gebuch tet, Seitenrand scharf, Seiten 
gerundet verengt, Hinterecken fast rechtwinklig; Schildchen rund­
lich; Fliigeldecken mit starken Puuktstreifen, die hinten nicht 
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fiacher werden, Punkte schwinden gegen die Spitze, Spitzen 
zusammen abgerundet; Epipleuren schmal, ganz, glatt. Unter­
seite und Beine gewohnlich; Metatarsus der Hinterfiisse vie! Hin­
ger als die folgenden G1ieder 2usammen. 

2 Ex. Kurseong, E Himalayas, 4700-5000 feet 24 .. vi-I9IO 
(Annandale). Unterscheidet sich durch die Farbung und die 
schlankere Gestalt leicht von ihren Verwandten. 

7. Cistelopsis (?) aborensist n. sp. 
Lange: 7 mm. Form typisch. Rotbraun; massig glanzend; 

anliegend, ziemlich dicht gelblich behaart. Kopf verlangert
J 

ziemlich fein und dicht punktiert; Oberlippe und Clypeus stark 
quer, vorn gerade; Clypeus von der Stirn durch eine wenig gebo­
gene Furche getrennt; Augen stark gewolbt, ausgerandet, Ab­
stand auf der Stirn gleich einem Augendurchmesser; Fuhler 
typisch, so lang wie der halbe Korper, 3. Glied halb so lang wie 
das 4., Endglied kiirzer als das IO. Glied; Endglied der Kiefer­
taster fast messerformig, der Lippentaster dreieckig ~ Form des 
Halsschildes typisch, rings urn scharf gerandet, dicht mit N abel­
punkten besetzt, Basis in der Mitte breit vorgezogen, Hinterecken 
etwas abgerulldet; Schildchen breit, spitz; Flugeldecken mit 
feinen Punktstreifen, die an der Spitze vertieft sind, Zwischen­
raume flach, dicht, etwas querrissig punktiert) Epipleuren massig 
breit, vollstandig; U nterseite feiner, an den Seiten grober punk­
tiert. Prosternalfortsatz hinter den Huften nicht verlangert; 
Abdominalfortsatz spitz; Hinterhiiften hinten scharf gerandet. 
Beine gewohnlich; das vorletzte Tarsenglied alIer Fiisse gelappt; 
Metatarsus der Hinterfiisse so lang wie die fotgenden Glieder 
znsanlmen. 

I Exemplar. Kobo, Abor country J 400 ft., 8-xii-I9I1 (gesam­
melt von Mr. Kemp), unter Baunlrinde. 

Cistelopsis rufa, n. sp. 

Lange: 7 mm. Form sehr ahnlich wie C. validicornis, Fairm., 
aber etwas schlanker, die Schultern weniger gerundet; rotbraun, 
Hinterleib dunkel, le~ztes Fuhlerglied gebraunt; kurz J anliegend, 
gelb behaart; Halsschild fein, wenig dicht, nicht runzlig punk .. 
tiert, Hinterrand in der Mitte breit vorgezogen, sonst gerade, 
Hinterecken rechtwinklig; Schildcben dreieckig; Fliigeldecken 
wenig erweitert, sehr fein punktiertgestreift, Streifen nicht ver­
tieft, nur gegen die Spitze 3 vertiefte Streifen, nicht querrunzlig, 
Spitzen zusammen abgerundet; Epipleuren schmal; J\tIetatarsus 
der Hinterfiisse so lang wie die folgenden Glieder zusammen. 
i\Ues Ubrige wie bei C. validicornis, Fairm. 

I Ex. von Pattipola, Ceylon, 6000 ft., 13 .. x- I 9II . 

8. Cistelomorpha andrewesi t Fairm. 

Ann. Soc. Ent. Belg. XL, r8g6, p. 58. 
Phagu, Simla Hil1s. gOOD ft. 
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9. Cistelomorpha alternans, Fairm. 

Ann. Soc. Ent. Belg XXXVIII, r894, p. 40. 
Kurseong, E. Himalayas, 4700-5000 ft.; Sikkim, E. Hima­

layas; Mungphu, Darjiling distr. 

10. Cistelomorpha trabeata, Fairm. 

Ann. Soc. Ent. Belg. XXXVIII, 1894, p. 40. 
Bangalore. 



XI NOTES ON SOl\IE INDIAN CHELONIA 

By N. ANNANDALE, D.Sc., F.A.S.B., Superintendent, 
I ndz'an Museum. 

l"'he majority of the specimens nlentioned in these notes have 
been sent me by Dr J R. Henderson of the Madras Museum, 
who has been at great pains, in this and other respects, to assist 
us in the Indian Museum with specimens from the Madras Presi­
dency. 

Family TRIONYCHIDAE. 

Trionyx leithii t Gray. 

1873, Trionyx Zeithii, Gray, Proc. Zool. Soc. London, p. 49, fig. 3 
(skull ). 

r873: Trionyx gangeticus, id., ibid., pl. viii. 
1889. Trion'Yx leithii, Boulenger, Cat. CheZ. Brit. Mus., p. 249. 
19I2. Trionyx leithii, Annandale, Rec. Ind. llius., VII, p. I59, 

fig. 2 (plastron of young). 
Boulenger regards this species as intermediate between T 

gangcticus, which it somewhat resembles in colouration, and T' 
huru1Jt, with which the shape of its skull is to some extent in 
agreement; but the structure of the skull is nearer that of T 
jor111,OSus. The only differences that I can detect are that the 
snout is a little less declivous and slightly longer, the horizontal 
groove on the palate broader, the post-cranial spine less dilated 
and the proximal articular part of the lower jaw more slender in 
T lcithii than in the Burmese species. The former has much the 
same relationship to the latter as T nigricans has to T phayrei, 
and the existence in T leithii of two neural bones between the 
first pair of costals is a modification probably of slight importance 
though it serves to separate all the Indian forms from their Bur­
Inese allies. The branchial skeleton of T leithii also resembles 
that of T jormosus, in particular in that two additional ossifica­
tions are present at the tip of the hypobranchial bone. In the 
adult animal the hypoplastra approach one another in the middle 
line of the plastron, though they do not actually meet, and the 
internal projections practically disappear. 

The natural colouration and the external appearance of the 
disk do not appear to have been observed in the adult living ani­
lnal. 'rhe following notes are based 011 two individuals which 
Dr. Henderson has been kind enough to send to Calcutta for 
exaluination. 
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The dorsal surface of the disk is greenish black obscurely 
vermiculated and marbled with olive-green; that of the limbs and 
tail is also blackish, while that of the head is variegated with dark 
olive-green and a much paler olivaceous brown. In Olle specimen 1 

dark green predominated on the head and the paler markings were 
not of a very definite nature, but on that of the other (fig. I) 
there was a much larger proportion of the paler shade, a dark line 
extended backwards and downwards from each eye and there were 
two distinct forwardly-directed V-sbaped black bars on the tem­
poral and occipital regions, interrupted somewhat at their apices 
in the middle line; the ends of the bars extended b~ckwards more 
faintly on to the neck. 

The cartilaginous disk is long and relatively narrow, expand­
ing slightly behind. In front· of the bony carapace there is a 
conspicuous projecting pad of coarsely tuberculate cartilage, and 

FIG. I.-Trionyx leithii, Gray. 
Head of a living specimen from the Ku!nool district (x i). 

behind there is a group of large tubercles in the central region. 
The anterior part of the carapace itselt bears a prominent rounded 
boss; there is no middorsal ridge or groove 

The disk of the larger of the two specimens is 49 cm. long and 
41 cm. broad, that of the smaller one 47 em. X 4l em. In the 
former the breadth of the bony carapace, which is broadly 
emarginate behind, is 29 em. and the breadth 3l em. The length 
of the skull, which agrees well with Gray's figure of 1873 except 
that the lower jaw is not cleft at the tip, is 91 mm. and the 
zygomatic breadth 58 mm. 

Dr. Henderson's specimens, of which the larger has been re­
tained in the Indian Museum and the smaller returned to Madras, 
were taken by his assistant Mr. Sundara Raj in a small stream in 

l The snout had. been injured in this specimen and possibly the dark coloura­
tion was to some extent due to inflatnmation or congestion. 
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the Nallamalai range of the Eastern Ghats, where they were dug 
from the mud in the bed of 'a pool in January or February. 

The evidence for the occurrence of this species in the Ganges 
or the Indus is not satisfactory. Murray's specimens from Sind 
assigned provisionally to it by Boulenger, apparently on the 
grounds of probability only, were alnlost certainly representatives 
of T gangeticus, while those from which Hard wicke's Ms. figures 
(reproduced by Gray in 1873) were drawn, though s~id to be from 
"Futtegurh ", may have been either introduced or ascribed to an 
incorrect locality. All definite records of specimens now in exis­
tence refer to places in the Indian Peninsular Area south of the 
I ndo-Gangetic Plain. 

Trionyx hurumt Gray. 

I9I2. Trionyx hurum, Annandale, Rec Ind. Mus., VII, pp 160, 
I80, pI. v, fig. 3. 

Mr. F M. Howlett. Imperial Pathological Entomologist, has 
recently sent me a young specimen taken in the Little Gunoak 
River near Pusa in Bihar Its colouration is normal agreeing 
closely with that of a young turtle from Dacca in Eastern Ben­
gal. It is thus clear. that the normal T hurum has made its way 
in the Gangetic system far above the delta. 

Family TES'rUDINIDAE. 

Testudo travancorica t Boulenger. 

I906. Testudo travancorica, Boulenger, Journ. Bombay Nat. Hist. 
Soc., XVII, p. 560, 2 pIs 

Mr. F H. Gravely recently obtained further specimens in the 
forests on the western slopes of the' Western Ghats in Cocbin, 
while l\IIr. F. Hannyngton, I.C Sf' has presented to the Indian 
Museum one from Coorg on the eastern side of the Ghats. 'fhe 
known range of the species may, therefore, now be stated thus:­
Travancore and Cochin on the western stolles of the Western 
Ghats and Coorg on the eastern slopes. It is probable that the tor­
toise also occurs on the western side of the hills in the western 
districts of the Madras Presidency, and also in parts of Travancore 
and the adjacent districts situated, on th~ eastern side, but no 
record~ as yet exist. The common land-tortoise over the greater 
part of the Presidency is certainly T elf,~ans, which as Mr. 
Sundara Raj informs me, occnrs in the Eastern Ghats in the 
K urnool district 

Geoemyda trijuga (Schweigg.) 

19I3. Geoemyda triiuga, Annandale, Rec. Ind. lvlus., IX, p. 67. 
It is probahle that the range of the typiC'at form of this 

species is confined to the ea~t-central part of the Manras Prpc;;id~n('v, 
but specimens from Mysore, the northprn part of the Presiriency 
and other parts of the I eninsular Area must be examined before 
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this question is settled. I have here to describe a new race from 
Coorg on the east side of the Western Ghats considerably east and 
a little south of the Madras district. 

The following key to the known races may be useful :-

Key to the races of G. trijuga. 

I. Head with conspicuous red or yellow markings. 
A. Temporal regions pale yellow, snout 

black: shell uniform black or very 
dark brown . coronata. 

B. Whole of the head black with orange­
red streaks and spots; shell dark 
brown plastron as a rule bordered with 
yellow thermalis. 

II. Head without conspicuous red or yellow 
markings. 
A. Head plumbeous grey, obscurely vermi­

culated on the temporal regions; shell 
brown, the plastron with yellow bor-
ders plu'1nbea. 

B. Head olivaf'eous with inconspicuous yel­
lowish or greenish spots and streaks; 
shell , bro~'n or blackish, the plastron 
as a rule with yellow borders. 

for Jl1a tYPic a (1nadraspatana). 
C. Head uniform brown or with an obscure 

reticulation of olive-brown ann orange­
yellow; shell of adult hlack, the plas­
tral borders and the dorsal keels yel-
low . edeniana. 

SUbsp. plumbea. nov. 

The carapace is dark bro Nn and when wet appears to be ob­
scurely m trbled with a still darker shade; there are as a rule 
yellow markIngs on each or some of the co,ta\ shields and the 
dorsal ridges are for the m )st part tin~ed Wltl1 yellow. The cen­
tral part of the plastron is dark br,Jwll with broad yellow margins; 
the bridge is da k brown with yellow spots ahJng the outer edge. 
In life the dor'Sal surface of the limos, head and tail is leaden grey; 
that of the snout and of a triangle extending backwards from the 
eyes has a brownIsh tinge and is . devoid of markings. 1'he tem­
poral region is obscurely vermicutatt d with a paler shade of grey 
and two pale lines extend backwards from the eye above the 
tympanum, which is somewhat darkened; the beak and the ven­
tral surface of the head, neck and limbs are pale grey; on the 
chin and neck there are obscure dark horizontal lines. 

After some weeks in spirit the markings on the head have 
become obscure and the whole has a livid greyish tinge very 
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di:fferent from the colour of that of specimens of the typical form 
of the species that have been even longer in alcohol. 

The iris is pale chestnut. There are a number of small tuber­
cles on the side of the head between the eye and the tympanutn. 

I call detect no constant peculiarity in the skull or in the 
shell, except that the dorsal keels appea"r to be blunter than in 
specimens of the same size from Madras. Possibly this is corre­
lated with the fact that the race is a very small one and that 
shells of small size are therefore more worn and belong to older 
individuals than their dimensions would suggest. The concentric 
rings on the dorsal shields are, however, very distinct. 

Carapace. 

Total length with the callipers 
Total length with the tape 
Total breadth with the callip{>rs 
1'otal breadth with the tape 
Depth of the shell 

Plastron. 

Total length \vith, the callipers. 
Length of the bridge 

Skull. 

Reg. No. 
17712 (sk.) 

ISS mm. 
170 
108 
125 
60 

139 
58 

" , , 
, .> 

, , 

, , 

" 

Total length 38 " 
Zygomatic breadth 23 " 

Reg. No. 
177 I S(sP·) 

162 tnm. 
175 
113 
I44 
57 

I45 
60 

, , 
, , 
" 

" 

" , , 

Types. No. 17712 (skeleton) and No. I77I5 (spirit), Ind. Mus. 

I ha~ e examined three living specimens which Dr. Henderson 
has been kind enough to send me. They were collected by his 
assistant Mr. Sundara Raj in a pond. One has been returned to 
the Madras Museum one skeletonized and one preserved in alcohol. , . 
All are apparently adult females of approximately the same sIze; 
they are very uniform as regards their racial characters. 

SUbsp. coronata (Anderson). 

1913- Geoemyda triiuga coronata, Annandale, op. cit., p. 68, pI. 
vi, figs. 3, 3a. 

I t is strange that there is 110 refer ence to this very distinct 
race in the (, Fauna" j but, to. judge from the labels on specimens 
in the British Museum, it seems possible that it was regarded by 
Dr. Boulenger as the fully adult or possibly aged phase of the 
typical Madras form, to which Anderson gave the name madras­
patana. 

We have received from Dr. Henderson specimens of this race 
trom Chalakudi in Cochin and from a locality about 25 miles N.n. 
of Calicut in the Malabar district of the Madras Presidency. 
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The Malabar specimen is a large fenlale, of 'which the Ineasure­
lnents are given belo\v. The sheH, dry, is practically black aU 
over. 'fhe c:'ntral dorsal keel remains distinct throughout its 
length, but the lateral keels are obsolescent. The colo:1r of the 
head \vas typical though slightly less brilliant than in smaller 
individuals. 

Carapace. 

Total iength with the callipers . . 
Reg. No. 17437 (sk.) 

233 nlm . 
" ,; "" tape 

Total breadth with the callipers 
" JJ '" , ta pe 

Depth of the shell 

Plastron. 

Total length with the callipers 
Total length of the bridge 

SUbsp. thermalis (Lesson). 

260 " 

IS8 " 
2I5 " 
81 " 

200 " 

85 " 

1913. Geoe1Jlyda triiuga thermalis, Annandale, Ope cit., p. 68, pI. 
vi, figs. 4, 4a. 

Further specimens of this race were recently obtained in the 
Ramnad district by Dr. Henderson and Mr Kemp. 

Geoemyda trlcarinata, Blyth 

I91 3. Geoernyda tr'icarinata, Annandale, Ope cit., p. 7.3, pl. vi) figs. 
6, 6a) 6b. 

In a footnote to the paper cited ( p. 74) I have recorded the 
occurrence of this species in the J alpaiguri district of northern Ben· 
gal. Possibly it is one of those Assamese reptiles whose western 
range along the base of the Himalayas has been limited or practi­
cally limited by the R. Tista. If so, its occurrence in Chota 
Nagpur is all the more rematkable. 

Geoemyda silvatica, Henderson. 

19I2 . Geoe111yda silvatica, Henderson, l?ec. Ind. Mus., VII, p. 217. 

The type-specimen of, this species has been presented by the 
l\'1adras Museum to the Indian Museum. It is now preserved in 
spirit and is nunlbered 171 IS ill our regisl:er of reptiles. A good 
\vatercolour ~ketch of the living animal \vas made by Babu Abhoya 
Charan Chowdhary and is available for reference. 

Bellia ct'assicollis, (Gray). 

I906 . Bellia crassicollt"s, Annandale J J ourn. As. Soc. Bengal (n.s.) 
II, p. 205. 

/' 

The specimen said to be from '.l'ravancore and referred to i~ 
the paper cited had, it is now evident suffered from an accidental , 
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transposition of labels. There is, therefore, 110 reason I to think 
that this Malayan species occurs in South India. The authentic 
in the collection of the Indian Museum are from Burma and 
Penang. 





XII. NOTES ON ORIENTAL DRAGONFLIES 
IN THE INDIAN MUSEUM 

lJy F. F. LAIDLAW. 

No. I. THE GENUS OROGOMPHUS. 

Order ANISOPTER.A. 

A ESCHNIDAE. 

CHLOROGOMPHIN AE. 

SO far as at present known only the genus Orogomphus 
occurs in the Indian area. The other genus of the family, 
Chlorogomphus is found in Sumatra, Java and Tonkin, whilst 
Orogomphus has representatives in Bengal, Burma and the Hima­
layas, as well as in Borneo, the Philippine Islands and Formosa. 
The subfamily is the only one confined to the Oriental region. 

Four species of Orogomphus are known. They are-
Orogo1nphus atkinsoni, de Selys. Bengal, Assam. 

" speeiosus, de Selys. Burma, Darjiling. 
" splendidus, de Selys. Philippine Islands, Bor-

neo, Formosa. 

" 
dyak, Laidlaw. Borneo. 

For figures of O. splendidus see Ris in Supplementa Entomo­
logiea,No.I, I912: text-fig. IS a-b; taft iii, fig. 1-6; taf. v, fig. 
5 In this paper Dr. Ris also discusses the venation and charac­
ters of the male previously unknown (loe cit. pp. 77-79). 

Tbe wings of a fern ale presumed to belong to this species, 
collected in Borneo, are figured by myself (Proe. Zool. Soc. 
London, 19I4, pI. i, fig. 8). Selys's original account of the type 
fcnlale from Luzon is given in his 4me additions. Synops. (~omph 
Bull. Acad. Roy. Belg. xlvi (2), 1878, pp. 681-682. 

Orogomphus atkinsoni, de Selys. 

o. atkillsoni, Se]ys, 4me add. Synops. Gomph., p. 682 (1878). 
Kirby, Cat. Odonata, p. 79 (1890). 
Selys, Anll. 111us. C£v. Genova (2) x, pp. 4-81-4-82 (1891). 
Williamson, Proc. U.S. Nat. Jfus. xxxii, pp. 278-279, fig. 5-6 

( 190 7). 
Laidlaw, Proc. Zool. Soc. Lond., pp. 6 1-62 (19 q_). 

I d" !)~k4: I ~ ~t~~. Both specimens are named; the male is 
without a locality, the female from Sibsagar, Assam. ~rhe speci­
men recorded by me (loe. cit.)- is from Kumaon, de Selys's type is 
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from' Benga1.' He was not acquainted with the male at the 
date of publication of the species (1878). Both the present 
specimens are in poor condition, but fortunately the abdomen 
of the male is complete. I take the opportunity of figuring the 
anal appendages of the nlale. These bear a close res~mblance 
to the corresponding structures of O. dyak. 

Orogomphus speciosust de Selys. 

o. specioslls, Selys, Ann. Mus. C£v. Genova (2) x, pp. 481-482 (1891). 
Kirby, Cat. Odonata, p. 79 (1890). 

I d' 1 ;to. Lord Carmichael's collection, Darjiling District, 
IOOO-3000 ft., May, 1912. 

The male of this species has not been described. 
The dimensions of the specimen are as follows:-
Length of abdomen 54 mIn., of hind-wing 40 mm., breadth 

of h. w. 12'S mm.; of th~. type female, length of abdomen 57 mm.) 
of hind-wing 46 mm., breadth of h. w. 15 mm. 

FIG. Y.-Profile of anal appendages of D. atkinsoni 0'. 

There is thus a considerable difference in size, scarcely 
greater than occurs in other species of the genus. 

In colouring the present example shows the following points 
of disagreement with the account of the type. 

i. The occiput is black not yellow. 
ii. Abdominal segment 2 is largely yellow above, with a 

transverse black band not touching either extremity. 
iii. Segment 8 shows no lateral yellow spot. 
Venation-formula~ 

Anal loop. An. n. Pn. n. M. Cu. t. (cells) supra. t. 

basal post-costal 21-22 11-12 1--1 7-7 2-2 4-3 
+ 9-9 20-22 16=-15 I-I 5-6 2-2 3-3 

\ 9 type 23-2 3 13-13 2 7-8 2-2 4 4 t ---
17-19 17-1 7 2 3-~ 4-4 , 

In other respects there is close agreement between the charac­
ters of t.he male here recorded and those of the female as described 
by de Selys, so that I have little hesitation in referring them both 
to the same species. 
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'rhe wing of the male is colourless and is very like that of 
the male o. atkinsoni, broadly speaking. 

The f\nal appendages differ markedly in detail from those of 
the allied species. The upper pair are stout, a trifle shorter than 
the lower appendage, and are curved inwards towards each 
other; bifid at the extremity, and with a very stnall ventro-

h. 
a: 

FIG. 2fl.-Profile of anal appendages of O. specioslts 0'. 
1/ 2b.-Lower anal appendage of O. speciosus 0' viewed from 

below. 

internal tubercle on each just beyond its middle and scarcely 
visible in profile. 

The lower appendage likewise is stout; its two limbs each 
carry a projection directed straight upwards. '£his ternlinates in a 
doubly toothed point. Beyond the projection each limb ends in a 
pointed, backwardly directed spur. When looked at from below 
the lower appendage appears as ending in a pair of triangular 
processes not divaricated from each other. 




