MATERIALS FOR A REVISION OF THE RECENT INDIAN
LIMNAEIDAE (MOLLUSCA PULMONATA).

By the late N. ANNANDALE, D.Sc., C.I.LE., and H. SriNivasa Rao,
M.A., Assistant Superintendent, Zoological Survey of India.

INTRODUCTION.

Our object in writing this paper 1s to provide a means of identifying
the species of Limnaea found in the Indian Empire. In preparing it
we have had two great advantages. We have had before us by far the
largest collection of shells and spirit material of the family. ever accu-
mulated from any oriental country, and we have been able to collect
specimens and note the peculiarities of their habitat at many places
scattered over a very wide area, from the Persian frontier in the west
to the Southern Shan States in the east and from the Afghan frontier
in the north to the Nilgiri Hills in the south. We have also been able
to examine the specimens named by Nevill and other conchologists who
have worked in Calcutta.

Limnaea is a very difficult genus to set in order because of the great
variation exhibited by many species. This variation is of more than one
type. Apart from differences due to age, we may, indeed, note three
types :—(1) individual variability, (2) plasticity and (3) racial or local
variation. Individual variability may be said to occur when individuals
of the same species living together in the same environment differ inter
se in colour, form or structure. This kind of variability is never com-
pletely absent, but it becomes conspicuous only when the individual
differences are considerable. By plasticity we mean a physical res-
ponse to environment on the part of the organism and ultimately in all
probability of the race. Strictly speaking this response ought to appear
in the lifetime of each individual, and be similar if not identical in all
the individuals of any particular environment ; but we have little or no
experimental evidence so far as Indian species are concerned and we
can only suspect that this occurs on the analogy of species observed
elsewhere. Racial variation exists when all or most of the individuals
of any given locality differ in small but constant characters from those
of other localities. This phenomenon is not so common in Limnaea as
it is in some genera and it is not always possible in the present state of
our knowledge to distinguish it from plasticity. It may come about,
however, theoretically from one of two causes, either by stabilization
of plasticity owing to transmission of characters from one generation to
another, in other words by a form of the inheritance of acquired
characters! ; or by the appearance and perpetuation of mutations iu
isolated groups of individuals.

! The phrase *‘ inheritance of acquired characters” is commonly applied to two
quite distinet phenomena or supposed phenomena :—(1) to the transmission by doscent
of & sudden traumatic injury or mutilation, and (2) to tho transmission of & modification
gradually impressed upon an organism by environment from genoration tv generation.
It is in the latter sense that we use the term.
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Our position in”this matter will be rendered clearer by the citation
of actual examples of the three kinds of variation. Individual variabi-
lity is often well illustrated by the common L. acuminata (vide Rec. Ind.
Mus., XXII, p. 569, fig. 12 (1921). The figure cited reproduces the out-
Jines of a group of shells from the same locality. The species is essen-
tially variable in certain conditions and we have no real explanation of
the differences between the different shells. As an example of plasticity
L. andersoniana (pl. viii in the work cited above) provides excellent
material. Alike in the Southern Shan States, in the valley of Manipur
and probably in other localities, at least two forms of the species are
found, one, with a narrow shell, living in running water, the other, with
a comparatively broad shell, in still water. It is less easy to find a good
case of racial variation in Limnaea, but we may refer to the form sia-
mensis of L. luteola, known from widely separated parts of Burma and
Siam, but not from any other country (p. 159, fig. IV, 5 and 6).

The existence of variation renders it necessary to examine large
numbers of specimens from many localities. If this be done, another
fact becomes evident, that plasticity and individual variability are not
always correlated. In a given species we may find one and not the
other, both, or neither, that is to say, present in a conspicuous degree.

As Annandale and P rashad have pointed out elsewhere! anatomical
characters are, on the whole, eveun less satisfactory in differentiating the
Indian species of Limnnea than shell-characters. The organs that have
been found most useful in this respect are the genitalia. the radula and
the jaws. We have examined the radulae of all but two of the species
known from the Indian Empire and immediately adjacent districts
and the jaws and genitalia of a large proportion. We find only three
species, the Palearctic L. stagnalis and L. auricularia and the Burmese
L. laticallose in which precise diagnostic characters of a structural kind
are to be found in the genitalia. In several others differences of a less
definite kind, such as those in the length of the various ducts, occur,
but on the whole the results of our examination of a large amount of
material have been di:appointing from a taxonomic point of view.

This has also been so with the radulae, the great majority of which,
while exhibiting much individual variability and many abnormalities,
are very much alike. In only a few species are exact differences to be
found.

In a few species the jaws also give sound characters, but only in a
few, and species with very different shells have sometimes very similar
jaws.

We will, however, discuss the genitalia and the buccal and pharyn-
geal armature a iittle further before considering the shell.

JAws AND RADULAE.

The structure of the jaws and radulae is, with a few excepiions,
remarkably uniform in the Indian Limnaeidae, and in many species
individual variability is sufficiently great to mask any specific characters
that may occur. When this is not the case specific characters may be

1 Rec Ind. Mus. XXII, p. 567 (1921),
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found both in the structure of the upper jaw-piece or “ mandible ”, as
it may be conveniently called, and also in the number and shape of the
radular teeth. It is rarer to find definite characters in the lateral pieces
of the jaw, but in at least one species (L. laticallosa) they occur.

Jaw.—The jaw consists, as in species from other countries, of three
pieces, the mandible and two lateral appendages. The mandible is
lunate, semi-circular or subquadrate in outline. Its free cutting edge
may be straight, concave, convex, emarginate or sinuate. Occasionally
it is produced in front into a beak-like prominence, but this appears to
be an individual rather than a specific character. There is certainly no
justification for regarding it as of generic significance, as was suggested
by Bowelll. The mandible is of solid structure and composed of horny
substance. .

The lateral appendages, which hang down one on each side of the
mouth firmly attached to the buccal muscles, are band-like or thread-
like structures composed of a large number of minute transverse rods,
which are as a rule firmly welded together even at the free edge which
borders the mouth. In the Burmese L. laticallosa, however, the texture
is not so firm and the edge has often a fringed or fimbriated appearance
owing to the projection of individual rods. Sy

Radula.—The structure of the radula in the Indian species is, appa-
rently, less liabie to specific variation than it is among the Limnaeidae
of North America?, but agrees generally with that of most Palearctic

species of which there is any record, except that the number of teeth in a
transverse row seems to be generally smaller. This is so even in Indian
individuals of species common to Europe and the northern part of India,
of which several exist. In Indian Limnaeidae there are rarely as many
as thirty teeth on each side of the central. The number of these teeth
is a good specific character, but only within wide Limits and in some
species. The actual size of the teeth is not always correlated with tha
of the animal-and sometimes forms a good diagnostic character.

The teeth exhibit less structural adaptation than might perhaps have
been expected. Thus, those of L. acuminata and those of L. luteola are
almost identical, m spite of a distinct difference in the habits of the two
species, L. acuminata feeding largely on rotting vegetation, particularly
on dead leaves of water-lilies, while L. luteola feeds almost exclusively
on organic matter from mud at the bottom.

The central, in our experience, offers few specific characters, being
particularly variable in shape. In all the forms we have examined the
cusp consists of a relatively large, more or less triangular process bearing
at its tip a minute tooth or spine. This process is never quite symmet-
rical but bilateral symmetry is approximately reached by some species
in which the left side of the cusp is even, while the outline of the right
side is sinuate or irregular. In others the irregularity on the right side
takes the form of a secondary cusp. There is never any such cusp on
the left side, which, however, may be very slightly irregular, indicating
a primitive trilobed condition of the tooth. The tooth is always much
sma.l_ler than any of the laterals, but its relative size is different in different
species.

1 In Preston, Rec. Ind. Mus. 111, p. 116 (1909).
2 Baker, Chicago Acad. Sci., special publication No. 3 (1911).
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In all the Indian species but one (L. hookert) the first lateral is nor-
mally tricuspid, its free region consisting of a large mesocone in the
centre with an entocone on the side nearest the central and an ectocone
on the other side. The three cusps may be subequal, but the ectocone
is usually much smaller, and the entocone often considerably smaller
than the mesocone. The entocone may be reduced to a mere tubercle,
but this is exceptional. The teeth immediately following the first
lateral usually resemble it, but in one species (the Eurasian L. stagnalis)
they are normally bicuspid, the entocone having disappeared. In L.
hookeri the first six laterals are bicuspid, the entocone again being absent.

The radula and jaws of some species thus provide good specific
characters, but among the Indian forms we find nothing in these struc-
tures that would provide a sound basis for generic or even subgeneric
separation. There is, indeed, a very close general similarity, and while
in some species there are quite definite and constant features in the details
of the dentition, in others there is great individual variability in this
respect. Species, moreover, which can be separated on well-defined
shell-characters often resemble one another closely in the structure of
the buccal and pharyngeal armature.

Among all the species we have examined, only seven stand out as
having really characteristic structural features in the radula. They
are L. stagnalis and L. brevicaude from the Kashmir valley, L. hookers
and L. bowelli from Tibet, L. lagotis from the Eastern and other parts
of the Himalayas, and L. laticallosa and L. mimetica from the Shan
Plateau. All the others, whether from the Palearctic parts of the
Indian Empire, from India proper or from Burma, exhibit a close resem-
blance inter se, and specific differences, as a rule, appear not much greater
than individual variability. The only species in which we have.found
definite structural differences in the radula of individuals from different
localities is L. andersoniana.

There is considerable individual variability in the number of teeth
present in each transverse row and also in the proportionate numbers
of laterals and marginals. In the latter character, moreover, it is often
difficult to fix a limit between the two series, as the teeth of one change
gradually into the type characteristic of the other. There is, neverthe-
less, a definite specific difference in some cases in both respects, provided
that latitude is allowed for.variability. L. mimetice and L. horae, for
example, have only about 17 laterals and marginals, while L. stagnalis
has 28. In L. latecallosa there are only about 4 marginals and 23 later-
als, while in most species the number of marginals is much greater than
that of laterals.

Abnormalities in the outline of the teeth are common. Sometimes
they occur in single teeth and sometimes in whole longitudinal series.
Laterals not infrequently lack the entocone even in species in which
15 is normally present, but, though this peculiarity may occur in a whole
longitudinal row, it is never, so far as we have seen, perpetuated in
whole transverse series. The mesocone may be denticulated or even
divided into two or more cusps, but this is not so common. The shape
of the central is always somewhat variable, while the marginals exhibit
much less regularity and uniformity than do the laterals and are not
nfrequently monstrous in outline.
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GENITALIA.

The genitalia, as in species from other countries, consist of three
portions (1) the hermaphrodite gland and its duct, (2) the male organs,
including the prostate gland and the penis with their ducts and muscles
and (3) the female organs consisting of the albumen glands, the oviduct,
and the spermatheca. The hermaphrodite gland and its duct lie em-
bedded in the coils of the liver, while the male and female organs lie on
the right side of the pallial cavity between the oesophagus and the rec-
tum. The female organs are superimposed on the male and are conspi-
cuous on opening the pallial cavity. The proximal half of the genitalia,
consisting of the hermaphrodite gland, the albumen glands, and the
oviduct, is uniform in all the species, whereas the distal half, consisting
of the uterus, the spermatheca, the prostate gland, and the penis, is
subject to some variation.

The spermatheca is usually an oblong, oval or spherical sac with
orange-coloured contents. Its duct commences abruptly as a narrow
tube from the lower extremity of the sac and opens into the uterus
close to the external opening of the latter. In L. laticallosa, however,
the commencement of the duct has a characterist.c dilatation, absent
in other Indian species. The duct usually lies ventrad of the uterus and
is nearly as long as the Jatter except in a few forms.

The prostate gland is a subcylindrical, ovoid, heart-shaped or pyri-
form body lying just below and a little in front of the large accessory
albumen gland. The vas deferens starts from near the distal extremity
of the prostate and usually has its commencement dilated. In some
Indlan species the prostate is bulbous, and in rare instances bilobed.
Its size and shape vary in individuals of the same species, apparently
according to development. Much stress has been laid on this variation
in the grouping of the American species of Limnaea, but so far as we can
see without justification. So far as the Indian species at any rate are
concerned no such grouping is possible. In L. stagnalis, L. brevicauda,
and L. persica, which are confined to the north-western part of India,
the prostate is a more or less bilobed structure. This character is, how-
ever, most marked in the first species, which is widely distributed in the
Holarctic zone. In L. auricularia the outline of the gland is more ovate
than in other species.

The penis is placed in front of the female opening close to the buccal
mass on its right side. The vas'deferens on leaving the prostate passes
through the integument of the head until it reaches the male external
opening where it pierces the integument and runs close to the penis.
The penis-sac may be divided into a proximal narrow tubular portion,
and a distal large cylindrical muscular one. The former, except in
L. stagnalis, is nearly always as long as or slightly shorter than the
latter. It encloses a narrow flagellum-like structuie, thin and pointed
at its free end, which may conveniently be termed the true penis. The
term ¢ eplphallus has been applied to this structure by some authors,
who regard both the proximal and distal portions as the penis proper.
In L. stagnalis the penis is much shorter than the distal portion and has
its free extremity dilated into a glans-like swelling. As in the case of the
prostate gland, great importance has been attached to the variations
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occurring in the American species in the relative lengths of the penis
and the distal portion of the sac. The Indian species, however, do not
show constant variations in this respect except between L. stagnalis
and other species

The penis and the penis-sac are supplied with retractor and pro-
tractor muscles. In all the species discussed here there is a single narrow
retractor muscle connected with the commencement of the proximal
portion. This is the retractor of the penis. A stout muscle, frequently
divided into two or three bundles, is attached to the beginning of the
distal muscular portion, and is the retractor of the sac. There are usually
four protractor muscles attached to the sides of the distal portion of the
sac. They are also divided into bundles, a branch of which may connect
them with the retractor of the sac. There is, however, considerable
individual variability in the number and arrangement of the muscles.

In view of all these facts we do not find ourselves able to make much
use of the genitalia in separating the different Indian species even into
groups, much less specifically. L. stagnalis stands apart from the others
in respect of these organs and minor differences can be noted between
a few other species, but in most any specific differences that may exist
at one period or another are completely masked, not only by individual
variability, but also by differences in structure due to the sexual condi-
tion of the individual examined.

Attention has been drawn to the fact that certain species on the
north-west frontier of India are functionally protandrous and pair
when the male organs are fully developed?, storing up the spermatozoa
for a period until the female organs become ripe. In the course of our
investigation of numerous collections from all parts of the Indian Empire
we have found much indirect evidence that this condition prevails in
most if not in all species. It is rare, for example, to find both the
prostate and the spermatheca fully developed in the same individual.
Further, we have observed that egg-masses are usually scarce in bodies
of water in which the snails are copulating in large numbers, and that,
conversely, when egg-masses are abundant pairing does not seem to be
at all common. These facts have an important bearing on the taxo-
nomy of the genus, for many of the so-called specific and even generic
characters of the genitalia are undoubtedly due to this cause.

Ter SHELL.

Although there is in the genus Limnaea a certain common facies of
the shell hard to define in words, there is also great diversity of outline.
The common facies is perhaps best defined mainly by negatives. The
shell is never thick and rarely quite opaque; external sculpture of a
pronounced kind is rare and never consists of tubercles or spines. The
colouration is never conspicuous and rarely diversified ; if stripes are
present they are never, at any rate in normal shells, spiral and are as a
rule produced by differences in translucency rather than colour. Normal
shells are always dextral ; sinistral abnormalities have been observed,
but not among Indian species. The spire varies greatly in proportionate

1 Annandale and Prashad, Rec. Ind. Mus, XVIII, p. 22 (1919).



1925.] N, Ax~anDALE & H. 8. Rao: Indian Limnaeidae, 143

length but is always more or less tapering and always in, or practically,
in the same straight line as the main axis of the shell. The body-whorl
nmay be narrow or almost spherical, but the columella is never transverse
to the main axis.

Among the Indian species almost every form of shell found in the
genus occurs. L. acuminata f. gracilior, for example, approaches the
extreme of elongation, while L. brevicauda is not far from that of rotun-
dity.

The question that naturally arises first in considering the form of the
shell, in view of the great variation often displayed within the limits
of a single species, is, How far is form of shell correlated with environ-
ment ¢ To this question we are not in a position to give a definite
answer. Smallness of spire and inflation of the body-whorl are often
correlated with a true lacustrine habitat; but the only definite Indian
example we can cite is L. brevicauda from the lakes of Kashmir. The
very narrow, and also very small and fragile L. mimetica from the Inlé
lake in the Southern Shan States is perhaps a still more typically lacus-
trine form. It resembles the deep-water Limnaeae of the Swiss lakes,
but occurs in shallow water, and no deep-water form has been obtained
in any Oriental lake. In L. ecuminate narrow and comparatively
broad individuals, apparently of identical habits, occur in the same pond.
The only character that the shells of L. mimetica and L. brevicauda have
in common is the reduction of the spire. This feature they share, per-
haps by a mere coincidence, with a single individual of L. acuminata
from the Loktak Lake in Manipur, in which individusals from open water
have a slightly more inflated body-whorl than those from the edge of
the lake.!

Where food is scanty, as in pools devoid of aquatic vegetation, the
animal, and therefore the shell which covers it, is always small, and the
few forms that can live in running water have rather or even very thin
shells. Most shells from high altitudes are small, but those of L. stag-
nalis from Kashmir, where they occur at 6,000 feet, are the largest of
any Indian Limnaea.

Beyond this we cannot go much further. There does seem to be a
precise correlation between environment and shell-characters in certain
species, for example in L. andersoniana, in which we can recognize at
least three phases, a broad phase (the forma typica) in still water with
much vegetation, a narrower phase in running water without vegetation,
and a still narrower phase in rapid-running hill-torrents. Indeed, there
is even a phase intermediate between the first two living in ponds into
which streams run at certain times of the year. Butagainst this we must
set off the facts, already mentioned, that the completely lacustrine L.
maimetica, from a district in which at least the first two phases of L. ander-
somigna are common, is narrow, and that all forms, from the extremely
narrow to almost the broadest, of L. acuminata can sometimes be found
in the same pond. It is not possible at presént to formulate any rule,
and until it has been feasible to make a complete chemical and physical
examination of the environment in which every species and every foim

! Rec. Ind. Mus, XXII, p. 570 (1921).
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of each species normally occurs, our views on shell-variation must be
largely speculative. Two things only are clear, that the shell is much
more variable in some species than in others and that in some species
the variation can be associated with differences in environment, while
in others it cannot.

The shell-characters of the living Indian species afford no grounds
for recognizing more than one genus among them. Among the fossil
{orms, those to which the name Acella Haldeman has been applied seem
at first sight very distinct, with their extremely narrow, elongate shell ;
but the shell of L. acuminata f. gracilior provides a transition from the
normal type, and among the species described from the Intertrappean
beds of the Central Provinces intermediate forms occur, for example
L. subulata.

Among the living Indian species practically the full range of size
that exists in the genus is to be found, from L. stagnalis, the shell of
which may be over 30 mm. long, to L. mimetica, in whichit does not exceed
T mm.

CLASSIFICATION OF THE INDIAN LIMNAEIDAE.

The living Indian Limnaeidae can be separated on both conchological
and -anatomical characters into four grouys, all of which have been des-
cribed {rom other parts of the world and regarded by different authorities
&5 having sub-generic or even generic Tank. The type-species of all but
one are included in the Indian fauna. The characters on which the
groups are based are, however, so small and so liable to both individual
and specific variation that we do not-consider it justifiable to regard the
groups even as subgenera. It seems simpler to accept the divisions
merely as groups in a single genus Limnaea and use the ‘“'sub-generic ”’
names that have beenapplied to them merely as a convenient method
of recognizing their relationships. These four groups may be defined as
follows :—

1. Limnaea s. s.

Shell large, with the spire long and tapering and the body-whorl
more or less inflated. Radula with most of the laterals bicuspid. Male
intromitient organ with the proximal part (epiphallus) stout and much
shorter than the distal part (penis) ; prostate bulbous or bilobed.

Type-species : L. stagnalis (Linn.).

11. Radiz Montfort,

Shell of variable size, rarely very small, with the spire acuminate,
never very long, often very short and the body-whorl inflated and
usually expanded, with the outer lip more or less broadly flattened.
Radula with the laterals tricuspid. Male intromattent organ with the
proximal part slender and at least nearly as long as the distal part;
prostate sub-cylindrical or pyriform.

Type-species : L. .auricularia (Linn.).
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III. Galba Schrank.

Shell never large, comparatively narrow, with the spire long or
moderate ; the body-whorl never expanded or inflated and the lip not
flattened ; the columellar fold always exceptionally broad and coarse.
Radula with the laterals tricuspid, the mesocone being exceptionally
long as compared with the base of the tooth, the entocone sometimes
reduced. Genitalia as in Radix.

Type-species : L. truncatula (Miill.).

IV. Pseudosuccinea Baker.

Shell of variable size, never very large, with its spire extremely
variable in length but never scalariform, though always gyrate ; body-
whorl never greatly expanded. Columellar fold forming a fine lamella,
as a rule in close contact with the shell. Radula with laterals tricuspid
and the mesocone comparatively short. Genitalia as in Radex.

Type-species : L. columella Say (American).

If we include the fossil species found in India, we must recognize
another division, perhaps more distinct than any of the four discussed,
perhaps worthy indeed of true subgeneric rank. This is Acella Halde-
man, originally instituted for a living American species but also including,
to judge of course by shell-charactersalone, a number of forms from
the Eocene of Europe and several from the Intertrappean beds (late
Cretaceous) of the Central Provinces of India. In Acella the shell is ex-
tremely narrow and the suture very oblique, so that the whole shell
assumes a constricted sub-cylindrical forme with the body-whorl much
contracted.

Before discussing the species seriatim we may say a word about our
descriptions. Mere concise technical diagnoses of the shell seem to us of
little value in a genus like Limnaea, in which only the salient specific
characters call for notice. Too great-attention to consistency, indeed,
tends to obscure rather than elucidate, and we have striven both in
our keys and in our descriptions to descrlbe the characters that appeal to
us as distinctive rather than to insist on a mathematical precision in the
definition of outlines and shapes that are not only variable but also
involve the recognition of complex and elusive curves. In one species
specific distinction may depend on the structure of the columella, in
another on the form of the spire and in yet another on radular characters.
It 1s very rare to find sound diagnostic characters in s0o many different
features, much commoner to be able to seleet only some one small struc-
tural point as the ultimate difference, apart from a peculiarity of facies
better shown in a good figure than in any description. In short, it is
often more scientific to rely on good figures than on descriptions in words.

We must express our great indebtedness to the artists of the Zoolo-
gical Survey of India, who have so ably reproduced the salient features
of the shells under our supervision.

Family LIMNAEIDAT.

The family consists of aquatie Pulmonata of the sub-order Bagom
matophora. Tt is distinguished from the other families of the sub-order
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by the following combination of characters. The shell is thin, normally
dextral, spiral, more or less ovate, always less than 50 mm. and almost
always more than 5 mm. long. The tentacles are flattened and tri-
angular and the eyes, which are completely sessile, are situated externally
at their base. The pulmonary chamber is ample and there is no acces-
sory breathing apparatus or pseudobranch. The blood is colourless.
The jaw consists of a stout mandible with an accessory ribbon-shaped
appendage hanging down on either side of the mouth. The central
tooth of the radula is small and, though often obscurely trilobed, uni-
cuspid. The lateral teeth are tricuspid or bicuspid and the marginalg
pectinate, without a lateral process. The region of the stomach is
divisible into three portions, the anterior oval crop, the middle stomach
proper enclosed by the highly muscular bilobed gizzard, and the posterior
tapering pylorus from which the intestine commences. There are no
pvyloric appendages. The kidney is broad and forms the roof of a greater
portion of the pulmonary chamber. The male intromittent organ is
long and devoid of aflagellum.

Genus Limnaea Lamarck.
1911. Sub-family Lymnaeinae, Baker, Chicago Acad. Sci., sp. publ. III, p. 125.

We do not propose to enter into the controversy as to the correct
gpelling of the name of the genus, whether Lymnaeus, Lymnaea, Lim-
naeus, Limnaea or any other variant.. We merely adopt the best-known
form. A full synonomy is given by Baker (op. cit.) in his exhaustive
account of the North American species. Although we differ from this
author not only as to the spelling of the name but also as to the value to
be attached to anatomical and other characters, we must express our
great indebtedness to his important monograph.

The great majority of the members of the family Limnaeidae fall,
in our opinion, into this one genus. The only species, indeed, that we
have had an opportunity of examining which we are prepared to
separate generically is the Japanese Omia japonica (Preston).! It
differs from ILsmnaea in its neritiform shell, with its almost transverse
columella and oblique spire, but has a similar radula and jaw.
Unfortunately the anatomy is unknown.

Limnaea (s.s.).

1911. Lymnaea, Baker, Chicago Acad. Sci., sp. publ. III, p. 134.

Baker gives an excellent synonomy, which we need not duplicate.
No student of the Limnaeidae can afford to be without his book.

Only one Indian species can be assigned to this group. Itis L. stag-
nalis, the type-species of the genus, a Palearctic form found in the
upper waters of the Indus and in Chitral.

! See Annandale and Prashad, Jowsn. 4s. Soc., Bengal (n. s.) XIV, pp. 460, 461, fig.
2, pl. xii, figs. 4, 4a, 5 (1918).
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Limnaea stagnalis (Linn.).

1758. Helix stagnalis, Linnaeus, Syst. Nat. (Ed. X), I, p. 774.

1835. Liminagy.sﬁstagzglis, Rossmaissler, Icon. Land und Sissw. Moll. I, p. 95,
1867. I/inr;r;aelxs stg}z.gnal-is, Shrenck, Kais. Akad. Wiss. St. Petersbourg, II, p. 643.
1871. Limnaea stagnalis, Kobelt, Malakozool. Blatt. XVIII, pp. 108-119, pls. ii, iii.
18717. Limnaea stagnalis, Kobelt, Rossmdssler’s Icon. V, pp. 35-37, figs. 1230-1233.
1884. Limnaea stagnalis, Kobelt, id. (n. f.), I, pp. 57, 58, figs. 168-176.

1911. Lymnaea stagnalis, Baker, Chicago Acad. Sci: (Sp. Publ), pp. 136-140,
. pl. xix, figs. 1-3, 4-10; pl. xx, figs. 1-6 ; pl. xxii, figs. 1-3.

1915. Limnaea stagnalis, Preston, Faun. Brit. Ind. Freshw.-Moll., p. 106,

The literature on this common European and American species is
very extensive and we have given only a few of the more important
references ; a detailed list of its synonomy will be found in Baker’s
monograph cited above. There has never been any dispute as to the
identity of this species, but it has been the cause of a great deal of dis-
cussion owing to the very different interpretations which various authors
have placed on the limitation of its varieties and forms. Bourguignat!
described all the different forms and phases as distinct species, and was
to some extent followed by Collins? in Belgium as well as by other French
malacologists. Kobelt, who undoubtedly had very extensive materials
for his studies of the species, tried to reduce to order the confused state of
affairs, but did not publish any really critical and exhaustive memoir
with a full synonomy. We will content ourselves here with notes on
the Indian forms of the species.

We are greatly indebted to Dr. B. Prashad, who has had the oppor-
tunity of comparing Indian material with the specimens in a number of
European museums, for the following notes :—

‘“ Of the earlier authors Cuvier and Valenciennes?® record the occur-
rence of Limnaea stagnalis in Kashmir from collections made in that area
by Jacquemont. Woodward! also recorded a find of the species from
the same area without any further details. Von Martens refers to the
occurrence of one or other of the forms of L. stagnalis in various parts of
Central Asia, and in two of his papers® has given useful tables showing
the distribution of L. stagnalis and other land and freshwater molluscs
in these countries. Theobald® also includes L. stagnalis in his list of the
Kashmir mollusca, and is followed by Godwin-Austen.?

‘‘ Besides the older collections in the Indian Museum there are large
numbers of fresh shells collected by the Zoological Survey party in various
parts of Kashmir during the summer of 1921. Various other smaller
collections made in the same area and sent to the Indian Museum from
time to time are also before me. 1In this large series of shells I am able
to distinguish two distinct forms :—(1) a race described under the new
name kashmiriensis, and (2) a depauperated form of this new race for

1 Bourguignat, Les Spicileges Malacologiques, pp. 93-103 (Paris, 1862).

2 Collins, Ann. Soc. Malacol. Belgique VII, pp. 81-94, pl. iv (1872).

8 Cuvier et Valenciennes, Hist, Nat. des Potssons XV, p. x (1840).

1 Woodward, Proc. Zool. Soc. London, pp. 186, 187 (1856), and Ann. Mag. Nat. Hist.
2) XIX, pp. 409, 410 (1857).

5 Von Martens, Mem. L’Acad. Imp. Sct. St. Petersbourg (VII), XXX, pp. 1-66, 5 pls.
(1882) ; Mollusca of Russian Turkestan in Wiss, Anhang zu Russisch-Central-Asien von
Henry Lansdell, pp. 41-47 (Leipzig, 1885).

¢ Theobald, Journ. As. Soc. Bengal, XLVII, pt. 2, pp. 141-149 (1878).

7 Godwin-Austen, Proc. Mal. Soc, London, 111, pp. 261, 262 (1899).
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which 1 have selected the name minor Kobelt, as I am unable to dis-
tinguish it by any characters from the European form described under
this name.

race kashmiriensis Prashad, nov.

““ This race, which I have, after great hesitation, described &s new,
is closely allied to Kobelt’s var. palustriformis' from the Euphrates.
The variety was found by the Zoological Survey party to be widely dis-
tributed in the lakes of Kashmii, for example in the Dal Lake, Wular
Lake, Anchar Lake and other smaller lakes ; shells were also found in
the streams flowing out of the lakes, but these are not true inhabitants
of the streams, being only carried into them with the current. 1 may
also include here a note as to the lake areas. They are fairly large
expanses of water sometimes extending over a couple of miles or more ;
with the water in most of them not very deep, usually 5-6 feet, somewhat
clear but in most cases muddy and foul; very rich in aquatic plants
and the bottom consisting of decayed vegetable debris. Except where
the stream is flowing out there is no current in these lakes. The Lim-
naeas were all found along or near the banks, and the form here des-
cribed is, from its characters, to be classified as one of Kobelt’s ‘ Sump-
formen.” These forms have a thin, fragile shell, with a wide mouth
and the body-whorl in practically all of them is shouldered or rldged

“ The shell is very large, rather thin and fragile for the size of the
species ; of a brownish horny colour and in most of the specimens coated
with an algal growth. The surface of the shell is regularly decussated,
and has a regular sculpture consisting of fine ridges ; on the penultimate
and the body-whorl these longitudinal ridges become rather prominent.
The apex is acuminate and somewhat acute ; the spire prominent and
occupying two-fifths of the total length in the dorsal view. The suture
is deeply impressed and distinctly oblique. There are 6-63 whorls;
of these the first four are not greatly swollen and increase regularly in
size ; the penultimate whorl, however, suddenly grows larger and is
moderately swollen. The body-whorl is large, and in dorsal view some-
what ovoidal in outline ; its inner outline is somewhat sinuate below
near the anterior angle, but owing to the stumpy appearance of the
shell the curving is not quite regular. The outline of the outer lip differs
in examples from various areas ; it is either regularly curved with only
a trace of a shoulder near the posterior margin, or owing to the presence
of a distinct shoulder it becomes distinctly angulate. The mouth is
large, but not greatly expanded, over one and a half times as long as
broad, somewhat elongate, either ovoidal in shape, or in shells with a
marked shoulder it has a straight anterior base and becomes qua-
drangular. The outer lip is sharp, neither expanded nor retroverted.
The peristome. is. continuous ; the callus broad and thick, extending
over the umbilicus, but free along a short distance anterlorly ; the
columella shows a dlstmct and deep fold.

“ Type-series—No. M 2% in the Zoological Smvey of India
(Indian Museum)-from: the Wu]ar Lake, - Kashmir.”

1 Kobelt, Malakozool. Blatt. XVIIL, p.. 119, pl. iii, fig. 12 (1871), and Rossmassler’s
Icon., V, p. 35, fig. 1237 (1877),
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Anatomy.—In general anatomy the Indian variety described above
agrees with that of the European material with which we have compared
it, and also with the published descriptions and figures (see Stiebel?,
and Baker, loc. cit.).

Indian and European specimens differ from all the American forms
described by Baker in having the first lateral tooth of the radula cons-
tantly tricuspid.? Several teeth in each longitudinal row in the same
series, including the second tooth, are, however, always tricuspid. In
this respect the species differs from all others described from the Indian
Empire except L. hooker:, in which the entocone or cusp nearest the
centre of the radula is much reduced in the first lateral. In Indian
specimens the radular formula is approximately 13.15.1.15.13.

The genitalia agree with published figures of both European and
American forms, allowance being made for the fact that our material
is preserved in strong alcohol, but individuals of the same batch differ
considerably in the shape of the prostate. Our figure represents the
genitalia of one in which the gland is very fully developed. The form
of the male intromittent organ is different in the glans-like structure of
the morphological apex from that of any other Indian species we have
examined.

““ Relationship.—In certain respects this race comes near palustri
formas, Kobelt (op. ¢it.), but differs in the shell being much larger with a
less compact shell-substance, the mouth less expanded, spire much
longer and the suture more impressed ; while in most of the shells the
prominent shouldering of the body-whorl is an outstanding character.
I have no doubt as to this race being different from the one referred to
as expansilabris Hartmann by von Martens (loc. cit., p. 32, pl. iv, fig.
2) from the valley of the Tarim. He also recorded this form later (Set-
zungsber. Ges. Naturfor. Freunde, Berlin, p. 240, 1887) and Weber® has
recently recorded the same form from ¢ Dscharkentischen Kreis’ in
Central Asia.”

Geographical distribution of the species.—L. stagnalvs (s.l.) is found all
over southern and Central Furope and in many northern localities. In
the British Isles the range does not extend north of the Lowlands of
Scotland, into which some naturalists think it has been introduced
artificially. It is, however, common in the small lochs round Edin-
burgh. The species also occurs in North Africa and in Northern and
Central Asia, whence it has made its way down the upper waters of the
Indus system into the Kashmir valley, in the lakes of which it is common.
It has not been found elsewhere in the Indian Empire! except at
high altitudes in Chitral. Local races have been described from North
America.

1 Stiebel, Limnei Stagnalis Anatomie, pp. 1-52, pls. i, ii (Gottingen, 1815).

2 Cooke’s figure in the Cambridge Natural History (Vol. 11L, p. 235) shows the contral
as large as the laterals, but the tooth figured is probably the first lateral. 1t differs,
however, from our preparations of both European and Indian radulae in having tho
entocone as large as, instead of considerably smaller than, the ectocone.

3 Weber, Abh. Konig. Bayer. Akad. Wiss. (Math.-Phys. Klasse) XXVI, p. 20 (1913).

4 Schlesch’s record of the occurrence of L. stagnalis near Hoti Mardan published in
the Rec. Ind. Mus. 1L, p. 108 (1908) needs confirmation. 1n spite of careful collecting
in that area we have failed to find any specimens of this molluso,
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form minor Kobelt.

1871. Lim;mga isil,agrgzlis var. minor, Kobelt, Malakozool. Blatt. XVIII, p. 115,
. ii, fig. 5.
1877. Lin?gg;a st%zgnalis var. minor, Kobelt, Rossmdissler’s Icon. V, p. 35, fig.
1882. Limnaca stagnalis var. minor, von Martens, Mem. Acad. Imp. St Pelers-
bourg, XXX, p. 33, pl. iv, fig. 1.

“ Kobelt’s description and figures of the form as also those given by
von Martens are enough to recogrize this form. I have also examined
shells out of Kobelt’s and von Marten’s series. It is a depauperated or
dwarfed form belonging to the category of Kobelt’s ‘ Hungerformen ’.
In characterizing the surroundings in which such forms occur Kobelt
states tkat the localities are not suited for the animals, usually have a
poor food supply and are mostly temporary areas of water with a very
low temperature. Kobelt’s type-series was obtained from near Lyon,
France, and he also had specimens from artificial ponds in the Rhone
Valley. Von Martens’s specimens were collected near Kashgar.

‘ The Kashmir specimens, which I assign to this form, are not gene-
tically related to the type-series, but have apparently under similar
biological conditions converged to the European and Central Asiatic
forms. The Kashmir specimens are a dwarfed form of what has been
described above as the race kashmariensts, nov., but the race-characters,
as in the case of Vivipara bengalensist, have become modified or disguised
by the peculiar surroundings in which the animals were living.

“The Kashmir shells are usually of a brownish-horny colour, but
some of the specimens, owing to a black incrustation on the surface,
appear quite dark. The shell-substance is fairly compact, but not very
thick. There are usually five whorls, but the apex in most cases is
eroded. The spireis elongate, stumpy with the whorls somewhat swollen,
the penultimate whorl being markedly so. The body-whorl, which is not
very large, is elongate-rounded, somewhat pear-shaped in dorsal view
and without any shoulder or keel. The mouth is ovoidal but in some
specimens this is not so marked owing to the straight outer lip. The
columellar callus is distinctly but deeply arched ; its upper margin
is straight and it is free in its posterior one-third from the shell. The shell
is vertically striate, the striae becoming more marked and like ribs on
the body-whorls.

““ Locality.—Specimens were found in a fair sized 2-3 feet deep pool
of water at Srinagar, Kashmir (alt. 5,200 feet). The pool was a tem-
porary area of water full of aquatic weeds like Potamogeton, Hydrilla,
Nymphaea and Spirogyra. The Limnaeas were very abundant in this
pool and hundreds of dead shells were lying along the banks.”

Other specimens of this form were obtained by Mr. G. H. Tipper,
Geological Survey of India, in Shandur Lake, Shandur pass between
Chitral and Gilgit, at an elevation of 12,300 feet.

Radix Montfort.

1911. Radixz, Baker, op. cit., p. 178.
1915. Qulnaria, Preston, Faun. Brit. Ind. Freshw. Moll., p. 110.

This is another Palearctic group so far as India is concerned. The
four species that occur in the Indian Empire are the type-species (L. auri-

1 Annandale, Rec. Ind. Mus. XXII, p. 270 (1921).
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cularia) and L. lagotis, another European species, with L. persica and L.
brevicauda, which are allied respectively to L. auricularia and L. lagotis.
L. persica, as its name implies, was originally described from Persia,
but also occurs in North-Western India and (exceptionally) in the
Deccan. The other three species are found in the Western Himalayas.

Limnaea persica Issel.

1919. Limnaea persica, Annandale and Prashad, Rec. Ind. Mus., XVIII, p. 41,
pl. v, figs. 3-6.

This species has recently been described in detail, so far as the shell
is concerned, in the paper cited. We have extracted the radula and
examined the anatomy of specimens from Kumaon. The radular teeth
are remarkable, so far as the laterals and inner marginals are concerned,
for their great breadth. The first 14 teeth are tricuspid while the other
laterals, when not abnormal, as is often the case, have a series of 4 to 6
relatively broad but sharply pointed transverse cusps with two small
lateral projections on the outer maigin. The marginals are narrow and
elongate with only 2 or 3 cusps. The formula is approximately 24.
11. 1. 11. 24, but the differences between laterals and marginals appear
so gradually that it is difficult to make a distinction, and it would perhaps
be more correct to give the formula as 35.1.35.

The genitalia do not differ greatly from those of other Indian species
except that the penis is slender and not quite equal in length to the distal
part of the penis-sac. It has, however, no terminal swelling. The
prostate in the specimen examined is kidney-shaped. The spermatheca
has a fine duct equal in length to that of the uterus.

Geographical dustribution.—The species was originally described
from Kerman in Southern Persia. It has also been found in the Baluch
desert near Nushki, on the North-West Frontier of India near Peshawar,
in the Punjab Salt Range, in the Kumaon lakes and in the Kangra
Valley in the Himalayas. We have examined several specimens from a
large reservoir at Secunderabad near Hyderabad, Deccan. L. persica,
therefore, appears to be the only Palearctic species of the genus that
penetrates into Peninsular India.

The species is probably a lacustrine form. It has been found only in
fairly large bodies of still water.

Limnaea lagotis (Schrank) Martens.

1874, Limnaea lagotis, Martens in Fedtschenko’s Reise tn T'urkestan, Mollusca,
pl. ii, fig. 22,

1877. Limnaea lagotis, Kobelt in Rossmissler, Icon. Land Sisswass. Moll. V,
p. 37, nos. 1240-41, pl. 128,

L. lagotrs is an elusive species in literature, in which the greatest
possible confusion reigns between it and L. auricularia. The main
differences lie, so far as the shell is concerned, in the structure of the
spire and of the columellar fold. In L. auricularia the suture is im-
pressed and the whorls are fairly convex, but in L. lagotés these features
are gredtly exaggerated, so that the spire assumes a scalariform structure,
as though it were disintegrating and about to unwind. In forms of this
gpecies in which the spire is very short it has the appearance of being
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deeply sunk into the body-whorl and is surrounded by a regular furrow
or canal at its base. The differences in the form of the columellar fold
are discussed under L. auricularia. Otherwise the shells of L. aur:-
cularia and L. lagotis are very much alike. Both are characterised by
the fact that, at any rate in the adult, the outer lip is greatly expanded
and forms a wide uniform arc, as a rule, practically a semi-circle, with

Fia. I.—Shells of Limnaeidae.

1. L. lagotis f. striata (Srinagar). 1. L. lagotis f. costulata (Srinagar).
2 & 4. L. auricularia (Kashmir). 8 & 10. L. lagotis §. subdisjuncta (Leh).
3 & 5. L. lagotis £. solidissima (Pankong). 9. L. lagotis f. defilippit (Kashmir),
6. L. brevicauda (Kashmir).

the transverse axis at right angles to the main axis of the shell. The
margin of the lip is rather broadly flattened. Apparently L. lagatis
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never attains the same dimensions as those of large specimens of L.
auricularia.

We have no information as to the radula or genitalia of the typical
forms, which has not been found in India. No less than five forms
occur in the Western Himalayas.

form striata Andreae.

1913. Limnaea lagotis var. striata, Weber, Abh. K. Bayer Akad. Wiss (Math.-
Phys. Kl.) XXVI, pt. V, p. 24, pl. i, figs. 10a-k (except e and g.).

This form, judged from the figures published by Kobelt and Martens,
differs from the European forma typica in its more expanded mouth,
which extends further up the shell. In specimens from Kashmir the
shell is thin, and of a pale horny colour with fine longitudinal striae.
There is considerable variation in the shape of the mouth, which is some-
times auriculate and sometimes semi-circular. The columellar fold is
broad and well-developed. The largest specimen we-have seen from
Kashmir has the shell 23 mm. long and 17-5 mm. broad, the mouth
being 19 mm. long and 11-5 mm. broad. Most shells are considerably
smaller.

The radula has comparatively large teeth but the central is relatively
small. This tooth has the main cusp remarkably long and narrow and
separated by a very distinct notch from a lateral cusp on the right side.
The laterals are tricuspid with all the cusps well-developed, the ento-
cone and ectocone being subequal and the mesocone larger. Those
near the centre of the band are broad in proportion to their length but
gradually become narrower from within outwards. The inner mar-
ginals have five or more large transverse cusps the outermost of which is
very large and broad, and also two well-developed lateral teeth on the
outer margin. The formula is approximately 29.10.1.10.29.

The genitalia resemble those of L. brevicauda, but the duct of the
spermatheca is relatively wide.

Geographical distribution.—This form is widely distributed in Kash-
gar and the neighbouring regions ( fide Weber). We have examined a
large series of specimens, some of which agree well with Weber’s figures,
from a swamp near Gandarbal and in road-side ponds between Ichabal
and Martand in Kashmir.

The form occurs in areas of still water full of aquatic vegetation.

form costulata Martens.

1874, L. lagotis var. costulata, Martens, op. cit., p. 26, pl. ii, fig. 24.
1878. L. lagotis var. costulata, Nevill, in Hume's Sec. Yarkand. Miss. Moll., p. 8.

This form differs from the preceding chiefly in its longer spire. The
shape of the mouth of the shell is more constant and never so expanded
as in some specimens of the form striate. The spire is somewhat vari-
able and in some shells is relatively long, especially in dorsal view.

The radula apparently differs from that of the form striata in that
the laterals are still larger and broader and that the teeth of the mar-
ginals are fewer and rather less well-developed.

Geographical distribution.—The form was described (in Russian)
from Turkestan. We have examined a large series of specimens from

B
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Leh in Ladak and from the, Wurdwara valley (8,500 ft.) in Kashmir,
also several recently obtained by Mr. G. H. Tipper of the’ Geological
Survey of India in marshy ground near the village Harchin in Chitral
at an elevation of about 9,000 feet. Some of the shells from the
last named locality resemble var. albipicta of Martens in the work cited
(pl. 1, fig. 23).

form solidissima Kobelt.

1872. Linizinaea lagotis var. solidissima, Kobelt, Malak. Blitt., XIX, p. 76, pl ii,
gs. 17, 18.

1877. Limnaea lagotvs var. solidissima, id., op. cit., pl. 128, fig. 1242,

1878. Limnaea lagotis var. solidisstma, Nevill, op. cit., p. 7.

This appears to.be an abnormal form with a very thick shell but
otherwise of extreme variability. It probably lives in water of abnormal

Tia. II.—Shells of Limnaeidae.

i, 2 & 3. L. shanensis (He-Ho gorge). 11. L. horae (Assam).
4, 6,7 & 9. L. shanensis (He-Ho). 8. L. horae f. latior (Assam).
5. L. shanensis f. superstes (Inlé Lake). 10 & 12. L. mimetica (Inlé Lake).

chemical composition. The shell is never very large but is often rela-
tively broad and with a very short spire. The peristome is exceptionally
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well-developed, but the columellar fold has never the peculiar shape or
porcellaneous consistency of that of L. obliquata Martens, which is other-
wise closely similar in shell characters. The largest specimen we have
examined is 22 mm. long and 14-5 mm. broad, the mouth being 15 mm.
long and 10 mm. broad.

We have no information as to the radula or the genitalia.

Geographical distribution.—The form was described from the Hima-
layas and we have examined a few small specimens from Kashmir as well
as the large series from Lake Pankong on the Pamirs recorded by
Nevill (op. cit.).

form subdisjuncta Nevill.
1878. Limnaea lagotis var, subdisjuncta, Nevill, op. cit., p. 9.

This is a small form with a relatively narrow shell and a rather elon-
gate spire of which the scalariform structure is peculiarly well marked.
The base of the spire is considerably narrower than the upper margin of
the body-whorl. The shape of the mouth differs somewhat in different
specimens, but is never much expanded. The columellar fold is not at
all well-developed. The largest specimen we have examined is 115
mm. long and 7 mm. broad, with the mouth 8 mm. long and 5 mm.
broad. The surface of the shell is covered by a blackish deposit in the
type-series.

Possibly this form should be regarded as a distinct species, but some
of the shells approach those of the form striata. We have not seen either
the radula or the genitalia.

Geographical distribution.—The type-series, still in the Indian Museum,
1s from Leh in Ladak. Weber (op. cit., pl. i, fig. 10g) has figured a speci-
men from somewhere in Central Asia, but we are doubtful whether
this shell really belonged to the form. Its peculiarities seem to have
been due to some interference in the growth of the shell and the shape
of the mouth differs from that of any specimen in the type-series.

form bactriana Hutton.

1850. Limnaea bactriana, Hutton, Journ. As. Soc. Bengal, XVIII (2), p. 656.
1919. Limnaea bactriana, Annandale and Prashad, Rec. Ind. Mus., XVIII, pp.
40, 42, 45, figs. 5-A, 6-E; pl. v, figs. 1, 2; pl. vii, fig. 6.

A comparison with other forms of L. lagotis convinces us that this
form must be included in the species. The mouth is relatively shorter
than in the other Indian forms, approaching that of the forma typica
in this respect, but the basal whorl of the spire seems to be broader and
lower than in European specimens. The form has been fully described
by Annandale and Prashad in the paper cited.

The radular teeth are considerably smaller than in the forms costu-
lata and striata but. the central is relatively larger. The whole radula
seems to be narrower than in these forms. In a specimen from Meso-
potamia the formula is 16. 11. 1. 11. 16.

L. lagotis var. compressa Andreae from Central Asia scems, to judge
from Weber’s figure (loc. cit., fig. 10e), to be very similar, but perhaps
the shell is a little narrower.

32
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Geographical distribution.—The range of the species exztends from
Central Afghanistan to Seistan and S. Iraq.

The form occurs in permanent ponds and pools amongst d-nse
vegetation.

form defilippii Issel.

1865. Limnaea defilippii, Issel, Catalog. Moll. Miss. Ital. in Persia, p. 45, pl. iii,

figs. 62, 63.
This form resembles f. subdisjuncta in its general shape, but there is
usually an extra whorl in the spire and the shell is larger and more fragile
and highly polished on the surface. The largest shell we have seen is

Fro. TIL—Shells of Limnaeidae.

1. L. acuminate f. brevissima (Nagpur). 6. L. acuminata f. chlamys (Ca.lcutta,).

2. L. biacuminata (Hyderabad, Deccan). 8. L. acuminata f. malleata (Wazirabad).

3 & 5. L. acuminata f. typica (Kulu and 9. L. acuminata f. patuls (Chakradhar-
Rajputana). _ pur). ,

4 & 7. L. acumanata f. gracilior (Gungrar 10 L. acuminate f. rufescens .(C_a.l_cutta.)_.
and Calcutta). 11. L. acuminata f. hians (Nilgiris).

17-5 mm. long and 10 mm. broad with the mouth 12 mm. long and 65
mm. broad.
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Nevill, who regarded f. defilippiz as distinct, has described a form
sirikulensis which has a larger, broader and thicker shell than the true
defilippit. The surface of the shell is dull and malleated.

The radular teeth are intermediate in size between those of f. bac-
triana and those of the other forms we have examined. They seem to
be less numerous in each transverse row than in any of these forms.
The laterals are relatively.short and broad, and the formula in a specimen
from Kashmir is 16. 8. 1. 8. 16.

The genitalia are of the usual type. The penis is slender and ap-
proximately equal to that of the distal part of the penis-sac. The sper-
matheca has a long duct, and the two together are approximately
equal to the uterus in length.

Geographical distribution-—The form defilippii weos originally des-
cribed from Lake Goktscha (5,500 feet). We have pyxamined a large
series of specimens from Kukar Nag in Kashmir which agree with Issel’s
figures and descriptions fairly well.

The form occurs in rice-fields in Kashmir.

Limnaea brevicauda Sowerby.

1873. Limnaea brevicauda, Sowerby in Reeve, op. cit.,, XVIII, sp. 105, pl. xv.
1876. Limnaea brevicauda, Hanley and Theobold, op. cit., p. 64, pl. 158, fig. 7.

This is an inflated short-spired lacustrine Limnaea which we were at
first prepared to regard as an extreme form of L. lagotis. It has been
confused with L. auricularia, from which it differs not only in the struc-
ture of the spire but also in that of the jaw, radula and genitalia. The
spire has 3 whorls and there is a distinct but narrow canal outside the
suture at its base. The body-whorl is always much inflated but the
spire never completely sinks into it as in some forms of L. auricularia.
The columellar fold is much twisted, fairly broad in the region of the
umbilicus but disappears below this point. It hasnot the porcellaneous
texture of that of L. obliquata. The largest shell we have seen is 19 mm.
long and 16:3 mm. broad with the mouth 16 mm. long and 115 mm.
broad. The shell is rather fragile and has a transiucent luteous colour
when fresh. The surface is smooth and polished with numerous very
fine close-set striae.

The radula 1s remarkable for the very large size of the teeth, which
are also numerous in the transverse series. Some of the laterals are
occasionally bicuspid but this is a mere abnormality which is never
present in the first lateral. The cusp of the central, which is relatively
very small, is almost bilaterally symmetrical. The laterals are relatively
long and narrow with elongate sharply pointed mesocones and much
shorter ento- and ectocones. These two latter are subequal in the first
lateral. The free edge of the inner marginals, which are relatively
broader than the laterals, is transverse and has five to six teeth of which
the outermost is much the broadest. There are two or three small teeth
on the outer margin. The outer marginals are narrow and simple in
structure with three terminal teeth. They are much less asymmetrical
than in many forms.

The genitalia closely resemble those of L. lagotis form striata but
the spermatheca and its duct appear to be much narrower and the
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epiphallus is slightly shorter. These characters, however, may be
seasonal.

Geographical distribution.—This is one of the commonest molluscs
in the lakes of the Kashmir valley, to which the species is perhaps con-
fined. The type-specimen was stated by Sowerby to come from Australia
but the error was demonstrated long ago by Blanford.

The species is found in slow-running streams issuing from springs
with a sandy or shingly bottom. In Kashmir the species has been found
in large numbers in streams round about Ichabal and in the Chinar-
Bagh nullah near Srinagar. Members of the species seem to have a
preference to stones and sand and are usually round crawling on them,
though aquatic plants are found in abundance in the streams. They
apparently feed on minute algae growing on sfones and other hard
objects.

Limnaea auricularia (Linné).

1805. Limneus auricularius, Draparnaud, Hist. Nat. Moll. France, p. 49.

1870. h?ﬁﬁd@g auricularia var. ventricosa, Martens, Malakoz. Blitt., p. 152, pl. iii,

1877. Inm;,zaea auricularia var. veniricosa, Kobelt in Rossmissler’s Icon. Land.
Siiss. Moll., V, p. 40, pl. 129, fig. 1244,

1910. Limnaea (Gulnaria) auricularia var. ventricosa, Weber, Zoologisch. Jahrb.,
XXIX, p. 501.

This common European species, which also occurs in Kashmir, is
easily distinguished from all the true Indian forms of the genus by its
short acuminate spire and very oblique and greatly inflated body-whorl.
It is, however, liable to be confused with two related species found with it
in Kashmir, namely L. lagotis and L. brevicauda. From both of these
it can be distinguished when the spire is complete by the fact that its
suture is linear, whereas in the other two species the suture is so broad
that the spire has a scalariform appearance. The spire, however, is
often eroded and if this is so, the structure of the columella and its callus
provides a sure means of diagnosis. In L. auricularia the columella is
very strongly twisted and appears as a broad fold which occludes the
umbilicus. This fold, however, is not continued down the inner lip to
the anterior margin, but disappears a short distance in front of the
umbilicus. In the other two species the columella is not so strongly
twisted and its fold 1s continued down the lip, disappearing gradually
near the anterior margin. When L. auricularia is found together with
L. brevicauds, as sometimes happens in Kashmir, these differences,
once they have been detected, become very clear. The Jargest shell we
have seen is without the spire and is 21 mm. long, 17 mm. b.oad with
the mouth 19 mm. long and 115 mm. broad.

Another similar form, so far as the shell is concerned, is the Central
Asiatic L. obliquata, Martens. In this species, of which we have examined
specimens from Issik-Kul, the columellar fold has a very peculiar cha-
racter. In outline it is not unlike that of L. auricularia, but it 1s greatly
thickened and almost tubercular and has a porcellaneous consistency
instead of being merely a thin lamella.

The jaw in the Indian specimens of L. auricularia we have examined
differs considerably from Baker’s figure (op. cit., pl. vi, fig. D.), for instead
of there being a projection in the middle of the free margin there is a
well-defined excavation,



1925.] N. AxvanpaLE & H. S. Rao : Indian Limnaceidae. 159

The radular teeth are large and elongated_ as in L. brevicauda but the
cusps are comparatively long and stout, and the mesocone is much

Fia. IV.—Shells of Limnaeidae,

1. L. luteola f. tupica (Bengal). 5 & 6. L. luteola f. stamensis (Burma)
2. L. luteola f. ovalis (Calcutta). 7. L. luteola f. impura (Chilka Lake).
3. L. luteola f. australis (Ceylon). 8. L. physcus (S. Shan States).

4. L. luteola f. succinea (Godavari).

larger as compared with the ento- and ectocones and has a more lanceo-
late appearance. The centfral 1s relatively shorter and stouter than in
L. lagotis {. striata and differs from that of L. brevicaude in having a
small lateral cusp on the right side. The formula is approximately
19.9.1.9.19. Baker’s figure (op. cit., pl. vii, fig. C) of the radula of this
species was evidently drawn from a specimen in which several of the
laterals were abnormal having the entocone more or less completely
suppressed. Our preparations agree fairly well with Hazay’s figure of
European specimens of this species (Malakoz, Bldtt. (N. S.) VII, pl. 3,
fig. i, 1885).
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In the genitalia the most noteworthy features are that the duct of
the spermatheca is even longer than in other Indian forms, considerably
exceeding the uterus in length. The prostate is definitely pear-shaped
and the vas deferens issues trom a depression on its ventral surface
considerably above the distal extremity. The distal part of the penis-
sac has a more or less well-defined constriction a short distance below
its upper extremityv. In all-these points our preparations agree with
Baker’s figure (op. cit., pl. x, fig. C).

i

Fig. V.—Shells of ILimnaeidae,

1 & 2. L. laticallosa (S. Shan States). 7. L. hookeri (Tibet).

3 & 5. L. truncatula (Chitral). 8. L. stagnalis f. minor (Srinagar).

4. L. truncatula (Kashmir). 9 & 10. L. stagnalis f. kashmiriensis (Sri-
6. L. bowelli (Tibet). nagar).

Geographical disiribution.—The species is distributed over the greater
part of the Palearctic region and has been introduced artificially into
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green-houses in North America. The only Indian species of which we
know are from the valley of Kashmir.

The species is found in the shallower regions of slow streams with
thick vegetation and near the shore of lakes overgrown with aquatic
plants. In Kashmir it has been found on the shores of the Wular and
Dal Lakes, and in large numbers 1n streams 1ssuing out of these lakes, or
in shallow channels between floating islands. Living animals were
nearly always found on the leaves of aquatic plants on which apparently
they feed.

Shells from Kashmir are referred by Weber to the form wentricosa
Hartmann, but our specimens do not altogether agree with Kobelt’s
figures in Rossmissler’s Jcon. We have very little European material
for comparison and do not feel justified in referring them to any of the
numerous described forms of the species, to which we are strongly con-
vinced they belong.

Galba Schrank.

¥11. Galba (in part), Baker, op, cit., p. 199.

We use the tetm Galba in a much more restricted sense than Baker
(op. ctt.), confining it to L. truncatula and its allies, all of which can
be distinguished by the great development of the columellar fold of the
shell.

This is probably another Palearctic group that has penetrated into
the confines of the Indian Empire from the north and west. The distri-
bution of its species is, however, anomalous and the right to three of the
six we include to a place in the Indian fauna 1s not confirmed. The
type-species (L. truncatula) has been rightly recorded from Ladak and
occurs in Indian territory, also at high altitudes in Chitral, for most
previous records are, however, due, in our opinion, to confusion with
the closely allied L. andersoniana, the range of which extends from
Eastern China on the one hand into Upper Burma and the Manipur
valley and on the other into Kashgar and the Upper Indus valley. The
three species of which the inclusion in our fauna is doubtful are L. hookeri
and L. bowell:, which are only known from the northern watershed of
the Himalayas in Tibet and L. hordeum, which was originally described
from Iraq and has been rediscovered in Seistan and in the Afghan desert
near the Perso-Baluch frontier. The sixth species of the group to be
considered has been described by us in a paper published recently on the
aquatic Gastropods of the Inlé watershed. So far as we know its range
is restricted to a small area on the Shan Plateau.

Limnaea truncatula (Miiller).

1805. Limneus minutus, Draparnaud, Hist. Nat. Moll. France, p. 563, pl. iii, figs.
5-7; (Tableau. p. 51, 1801).

1862. Limnaeus truncatulus, Kuster in Martini and Chemnilz, Limnaea, 1, abth,
17-B,-p. 17, sp. 21, pl. iii, figs. 24-27.

1873. Limnaea truncatula, Sowerly in Reeve’s Con. Icon., XVIII, sp. 3, pl. i.

1878. Limnaea truncatula (in part), Nevill, Results Sec. Yark. Miss., p. 10.

This species seems to run into L. andersoniana in a very interesting
manner, which we discuss below (p. 166). It is convenient, however,
to regard it as distinct for purposes of classification.
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A few shells of L. truncatula were collected by Stoliczka at Leh in
Little Tibet along with a large number of examples of L. andersoniana,
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Fia. VI.—Jaws of Limnaeidae.

1 & 2. L. acuminata f. patula (Manipur 11. L. bowelli (Tibet) (vertical pieces not
and Pachmarhi). figured).

3. L. acuminata f. typica (Manipur). 12. L. truncatula (France).

4, L. luteola f. stamensis (He-Ho). 13. L. auricularia (Kashmir).

5. L. luteola f. impurae (Barkuda, Chilka 14 & 15. L. luteola f. ovalis (Nilgiris and
Lake). Bangalore).

6. L. andersoniana f. typica (Inlé Lake). 16 & 22. L. persica (Bhim Tal and

7. L. horae (Assam). Malwa Tal, Kumaon).

8. L. shanensis f. superstes (S. Shan 17. L. brevicauda (Srinagar).
States). 18. L. biacuminata (Hyderabad, Deccan).

9. L. mimetica (Inlé Lake). 19. L. peregra (France).

10. L. laticallosa (Kalaw, S, Shan 20. L. iranica (Baluchistan).

States). 21. L. stagnalis f. kashmiriensis (Kashmir).
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with which he confused them. Nevill recorded in his Hand List shells
from Kulu, Kotgarh and Leh under L. truncatula, but we find on an
examination of the specimens that all except a few from Leh are referable
to L. andersoniana.

Shells of this species from Leh are more or less typical, but one of
them agrees with Martens’ figure of L. truncatula var. longula in Fedt-
schenko’s Reise tn Turkestan (pl. ii, fig. 26), except that it has the
aperture more expanded.

The only other known occurrence of this species within Indian limits
is due to Mr. G. H. Tipper of the Geological Survey of India, who recently
obtained a few shells from marshy ground near the village Harchin
in Chitral at'an altitude of 9,000 feet. One of the shells agrees with
Martens’ figure in the work cited except that the mouih is less expanded.
The remaining shells are much smaller and have a relatively small and
narrow aperture.

This is a mud-loving fofm and is practically amphibious in habits.

Limnaea andersoniana Nevill.

1878. Limnaea truncatula, Nevill, op. cit., p. 10.

1881. Limnaea andersoniana, Nevill, Joun. As. Soc. Bengal, L (2), p. 142, pl. v,
fig. 9.

1918. Inmnaea andersoniana, Annandale, Rec. Ind. Mus., XIV, p. 106, pl. x,
figs. 1, 2.

1919, I/mmaea truncatula, Annandale and Prashad, op. cit., p. 50.

1921. Limnaea andersontana, Annandale and Prashad, Rec. Ind. Mus., XXII,
p. 574, pl. viii, figs. 1-6.

This species differs from any we have as yet discussed in its extreme
plasticity. Individual variability is, as a rule, by no means pronounced
however. The main environmental factor in its plasticity is, as a
rule, apparently the flow of water, for we can define three well-marked
phases, one of which lives in still water, one in ordinary hill-streams and
one in rapid-running mountain torrents. We are acquainted also with
a fourth phase intermediate between the first two, and in one instance
inhabiting a pond into which a stream flows at certain seasons, but the
characters of this phase are much less definite. We propose for it the
name ntermedia. The pond form is the forma typica, while the
stream form has already received a name (simulans, Preston). We
propose for the torrent form the name turbinicola.

The great difficulty we experience in describing L. andersoniana
is that it approaches in its running-water phases very close to L. trun-
catula, from which the forma typica seems to be quite distinct. We will
discuss this point at the end of our notes on the species.

The shell is distinguished primarily by the following characters :—

(1) The possession of a very coarse broad and moderately elongate
columellar fold, which completely occludes the narrow
umbilicus but stands out over it in such a way that a passage
leading to the umbilicus 1s left open on the dorsal surface
of the shell.

(2) The more or less elongate-ovate shape of the shell.

(3) Its comparatively small size (height not exceeding 12 mm,,
and maximum diameter 6 mm.)
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(4) The shght flattening of the upper margin of the whorls outside
the suture. ‘

() The very slight obliquity of the suture and its linear structure.

(6) The fact that the spire is never so long as the body-whori as seen
in dorsal view.

The colour and texture of the shell vary considerably in different
localities but it is never very fragile and never dark. The surface is
never very highly polished.

The differences in the shell are well shown in the work cited last.

The jaw offers no startling peculiarity. The mandible forms a
segment or sector of a circle less than a semicircle and the free border is
slightly sinuate. The side-pieces are strongly curved and shorter than in
some species.

The radula raises the interesting quertion, How far is the form of
radular teeth to be regarded as of real taxonomic value ? It will be
simplest to describe the radulae of three different types separately.

The first type is that of specimens of the forma typica from the neigh-
bourhood of the Inlé Lake in the Southern Shan States. The formula
is approximately 18.10.1.10.18. The teeth are comparatively short
and broad. The central is relatively large with a sharp, well-defined
cusp on one side of the main cusp. The inner laterals have three well-
developed cusps, the ecto- and the entocone being subequal, but the
latter is situated on the side of the mesocone much further from the
base than the former. The outer laterals or intermediate teeth have
four to five cusps in addition to an outer marginal denticulation or pair
of denticulations representing the reduced ectocone. The marginals are
very similar but grow gradually narrower from within outwards.

The second type is that of specimens of the form simulans from
streams in the same district. The teeth are perhaps a little more nume-
rous and distinctly larger and longer in proportion to their breadth.
The basal denticulations of the outer laterals and the marginals arc
better developed, but otherwise there is no structural difference.

The third type was found in the radula of a specimen from a series of
intermediate shells from the Simla Hill States. Unfortunately we have
succeeded in extractmg only this one radula. It differs from those of
Shan specimens in (a) the obsolete condition of the entocone, which is
reduced to a mere projection in all the first lateral and is only a little
bigger in the outer members of this series, and (b) in the deeper- cleft
between the meso- and ectocones of these teeth. The marginals also
have a greater tendency to assume monstrous forms. As we shall see
later this radula exhibits a close resemblance to that of L. truncatula.

The genitalia of L. andersoniana are also very like those of L. trun-
catula. The spermathecal ductis a little longer than the uterus and seems
to have a permanent curvature just below the spermatheca. The
prostate is heart-shaped and the vas deferens issues from it near the
pointed distal end. The penis is very slender and distinctly shorter
than the distal part of the penis-sac.

Geographical distribution.—L. andersoniana is common in the Chinese
province of Yunnan, in the Southern Shan States, and in the Manipur
valley. It also occurs in the Nepal valley, in the Kangra valley, in



1925.] N. Axnanpare & H.S. Rao: Indian Limnaeidae. 165

Ladak, and in the Simla Hill-States on the Himalayas, and in Ka<hgar.
It appears thus to be always or almost always an inhabitant of mountain

o

Fig. VII.—Radular teeth of Limnaeidae.

A. L. stagnulis f. kashmiriensis (Kashmir). C. L. auricularie (Kashmr).
B. L. stagnalis f. minor (Kashmir). D. L. brevicauda (Kashmir).

valleys. The common form in Yunnan is simulans, while the specimens
we have examined from the Western Himalayas and neighbouring
districts belong more or less definitely to the form intermedia, which also
occurs in Assam near the base of the Naga Hills. The form turbinicola
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is only known from the hills on the western side of the Manipur valley,
but the form simulans probably occurs in all Eastern districts in which

the forma typica is found.
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Fie. VIII.-—Radular teeth of Limnaeidae,

D. L. lagotis . costulatu (Kashmir).

A. L. persica (Kumaon).
E. L. lagotis f..striata (Kashmir).

B. L. lagotis {. bactriana (Basra).
C. L. lagotis 1. defilippii (Kashmir).

We may now discuss the relationship between L. andersoniana and
L. truncatule. We have seen shells from Chitral on the North-West
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Frontier which can be definitely assigned to the latter species, and speci-
mens of L. andersoniana from the extreme north-west of India do not
approach it any closer than those of the form simulans from the Southern
Shan States. The two species, however, granted that they are distinct,
resemble one another closely in shell structure, particularly in the form
and texture of the columellar fold, and in the direction and character
of the suture and the adjacent part of the whorls. So far there is nothing
to prevent the two species from being regarded as quite distinct though
closely allied. This view is also borne out by comparison between the
genitalia of the forma typica of L. andersoniana and those of typical
European specimens of L. truncatula. An examination of the radula
of the different forms concerned, however, renders the problem much
more complex. We find that the teeth of the forma typica, or at any rate
of individuals of this form from the Southern Shan States, do not possess
the characteristic features of those of L. truncatula. If, however, we
exanine the radule of individuals of the fori simulans from the Southern
Shan States we find a distinct approximation to the fruncatula type,
while in individuals of the f. intermedia from North-West India the
similarity is much greater amounting indeed, if sufficient allowance
is made for individual variation, to a practical identity. The explana-
tion may be as follows, but we offer it tentatively.

L. andersontana has become differentiated from L. truncatula on or
near the north-west frontier of India, probably in the upper waters of
the Indus. Here some factor induced great variability of the shell
which, however, became more different from that of L. truncatula than
did the radula. In the eastern parts of the range of L. andersoniana the
form sumulans became more clearly differentiated from the f. typica,
probably in direct correlation with a greater differentiation of environ-
ment in the same localities than was to be found in the mountain valleys
near the head-waters of the Indus and the Jumna. The form simulans
which retained the amphibious habits of L. truncatula most distinctly
underwent comparatively little change so far as the radula was con-
cerned, whereas the pond-living f. typica underwent considerable change
in this respect.

Unfortunately we have not been able to examine the radula of indivi-
duals of the form intermedia from Manipur. It is possible that they
are reversions to an ancestral type in a strict sense and that their radula
will be found on examination to agree with that of individuals from the
north-west, but whether this is so or not can only be proved by an actual
examination of specimens.

Limnaea hookeri Reeve.

1850. Lymaaea hookeri, Reeve, Proc. Zool. Soc., London, XVIII, p. 49.

1873. Limnaea hookeri, Sowerby, in Reeve, Con. Icon., XVILIL, sp. 74, pl. xi.
1909. Limnaea hookeri (in part), Preston, Rec. Ind. Mus., 111, p. 115,

1915. Limnaea (Qulnaria) hookeri, id., Faun. Brit. Ind., Moll., p. 111

The shell is of moderately small size, not exceeding 12 mm. in height
and 8 mm. in maxirmum diameter. It is of a rather broad ovoid shape,
minutely blunted at the apex. In many points it closely resembles
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the shell of L. andersoniana (p. 163). The following characters are
diagnostic :—
(1) The npper margins of the whorls are rather broadly flattened
outside the suture.
(2) The suture is very oblique, especially just above the body-whorl.
(3) The columellar callus is very thick and almost porcellaneous.
(4) The umbilicus, though covered by the fold of the columella in
ventral view, is conspicuously present in lateral view.
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Fia. 1IX.—Radular teeth of lenaexdae
A. L. bowelli (Tibet). D. L. gedrosiana (Persian Baluchistan).

B. L. hookeri (Tibet). E. L. peregra (France).
C. L. iranica (Baluchistan).

In other respects the shell is not unlike that of the widely-distributed
‘Palearctic L. peregra in its form ovata.
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The radula differs from that of all other Indian or Southern Pale-
arctic species (with the exception of some specimens of L. andersoniana)
so far as they are known, in the fact that the entocone of the first lateral
is reduced to a slight projection, the other teeth of the same series being
distinctly tricuspid, at any rate for several longitudinal rows. Those of
the sixth row in the only specimen examined have lost the entocone,
but this is probably abnormal, as the cusp is well developed in subse-
quent rows. The mesocone of all the laterals is fairly long, sharply
pointed and rather narrow. In the intermediate teeth it often assumes
a more or less monstrous form and finally becomes broken up into several
smaller cusps. The transition from laterals to marginals is gradual.
The latter have a transverse series of four or five fairly stout cusps, of
which the outermost, representing the mesocone, is the largest, and also
one or more comparatively long narrow cusps on the outer margin.
We cannot give the dental formula exactly as our radula, extracted from
a dried specimen, is incomplete. There are 11 laterals and at least 9
marginais.

Geographical distribution.—It is doubtful whether L. hookeri occurs
actually within the limits of the Indian Empire. Hooker discovered
the original specimens, according to Reeve, ““ on the Thibetian or north
side of Sikkim Himalaya, at 18,000 feet elevation.”” Major F. H. Stewart
found the species not uncommon in eastern Tibet at altitudes from 13,000
to 14,500 feet.

Habits.—Major Stewart obtained his specimens in a pond which dried
up in winter, in a stream from a hot spring and in marshy pools. Spawnp
was observed in February and March.

Limnaea bowelli Preston.
1909. Limnaea bowelli, Preston, Rec. Ind. Mus., 111, p. 115.

This species was described from an immature shell or shells only
85 mm. high. We recently received a large specimen from Major F. M.
Bailey who took it at a height of 16,000 feet in Southern Tibet. This
specimen is 15'5 mm. high and 11'0 mm. broad and differs in several
particulars from the type, coming very close to some shells of L. hookers,
but differing from them in its impressed suture and much wider umbili-
cus. It is of a fairly dark chestnut colour.

The radula differs greatly from that of L. kookers, the first laterals
in particular being tricuspid. Other differences are to be found in the
figures. According to Bowell as quoted by Preston ¢ the maxilla is also
very remarkable with a large blunt beak arising from the centre of the
semi-circular piece.” Our own preparation hardly shows a structure
80 peculiar, but there is a definite projection on the posterior margin of
the jaw, a little more pronounced than in any other species we have
examined.

The genitalia offer no great peculiarities.

Geographical distribution.—The species has not been found within
Indian limits but seems to be fairly common in the Gyantse valley in
Tibet and the neighbouring districts. Major Bailey’s specimen is from

c
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Tratsang (16,000 feet). The species often occurs in warm springs. It
has been found at altitudes between 13,120 and 16,000 feet.
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Fira. X.—Radular teeth of Limnaeidae.
A. L. laticallosa (S. Shan States). D. L. andersoniana f. intermedia (Kot
B. L. andersoniana f. typica (S. Shan garh).
States). C. L. truncatula (France).
C. L. andersoniana f. simulans (S. Shan

States).

Limnaea hordeum Mousson.

1874. Limnaea hordeum, Mousson, Journ. Conchyliol, XXII, p. 42.
1919. Limnaea hordeum, Annandale and Prashad, op. cit., p. 51, pl. vii. fig. 5, and
p- 114, pl. xiv, figs. 4, 5.
This curious little species, which is only known from the shell, differs
from L. truncatula chiefly in its more rounded whorls, more oblique
suture, thicker lip, and less well developed columellar fold.
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Specimens have been found on the shores of the lower Euphrates,
in flood debris in Seistan, and at the edge of Gaud-i-Zirreh, the great
salt pan in the Afghan-Baluch desert. All these shells may have been
subfossil.

Limnaea laticallosa Annandale and Rao.

1925. Limnaea laticallcss Annandale and Rao, Rec. Ind. Mus., XXVII p. 105.
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Fie. XI.—Radular teeth of Limnaeidae.
“A. L. luteola f. typica (Nagpur). C. L. luteola f. ovalis (Nilgiris).
B. L. luteola f. australis (Khandalla). D. L. ovalior (Manipur).

Pseudosuccinea Balker.
1911. Pseudosuccinea, Baker, op. cit.,, p. 162.

The great majority of the truc Indian and Burmese species belong
to this group, which is also well represented in Europe (by foyms of
Limnaea peregra or very closely allied species), in North America and
-throughout practically the whole of Asia. In peninsular India Pscudo-
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succinea was established as early as the late Cretaceous epoch. The form
L. oviformas, very closely related to the living L. luteola was found by
Hislop in the Intertrappean beds of the Central Provinces. It is thus
possible that the group originated in India, but the Indian species
are closely related to the Palearctic L. peregra through several forms
peculiar to or characteristic of Baluchistan and Eastern Persia. Resem-
blances are to be found not only in the shell but also in the radulae and
genifalia.

Limnaea iranica Annandale and Prashad.

1019. Limnaea wranica, Annahdale arid Prashad; op. cit., p. 43, pl. vii, fig. 1 and
p. 42, fig: 6-F.

This species and its ally L. gedrosiana form links between the charac-
texistic Indian L. acuminala and the European members of the peregra
group. L. tranica has been fully described by Annandale and Prashad.
The shell is very like that of smaller forms of L. acuminata but the outer
margin of the lip is more convex and forms a regular curve.

The jaw differs from that of L. acuminata in having a straight instead
of a sinuate posterior margin.

The radula is very close to that of European specimens of L. peregra
but is distinguished by the more oblique and more profusely denticulated
cutting margin of the marginals. The denticulation of the inner members
of this series is indeed very characteristic and distinguishes the gpecies
from L. acuminata. In all these formg the cusp of the central is very
asymmetrical, the projection on the left having disappeared completely.

Geographical distribution.—We have examined specimens collected
by Blanford in Persian Baluchistan and at Magas in Southern Persia.

Limnaea gedrosiana Annandale and Prashad.

1019. Limnaea gedrosiana, Annandale and Prashad, op. cit., p. 48, pl. vii, figs. 2-4;
p. 42, text figs. 6-A and B, p. 107.

This species has also been recently described by Annandale and Pra-
shad. It is still more closely related to L. peregra than L. tranice, but
the shell is narrower as a whole and has the arc of the lip somewhat
flattened above. The spire is also, as a rule, longer and the mouth
projects further below the umbilicus.

The radula differs from that of L. sranica in having fewer denticula-
tions on the inner marginals. From that of L. peregra it only differs
in having the teeth somewhat stouter and larger, possibly also the mar-
ginal and lateral series are a little shorter. The formula for a specimen
from Persian Baluchistan is 18.7. 1. 7. 18.

Geographical distribution.—This species was originally described from
near Kerman in Eastern Persia and has since been found in lakes near
Nushki in the Baluch desert. Quite recently Dr. S. L. Hora obtained
specimens in the Punjab Salt Range from Namal on the east side of the
Indus.

The species is found in pools and backwaters and is active in very cold
weather. It feeds on rotten vegetation and on goat-dung. It often
\ives in rather saline water.
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In the Baluch desert this species occurred in apparently perennial
pools or lakes. Only empty shells were, however, found in winter.

form rectilabrum Annandale and Prashad.

1919. Limnaea ged:osiana var. rectilabrum, Annandale and Prashad, op. cit., p. 49,
pl. vi, figs. 1.6 ; p. 40, fig. 5-B; p. 42, figs. 6¢, 6d.

This form is distinguished from L. gedrosiana by the flattening of
the outer lip and by its greater variability.

Geographical distribution.—Specimens have been found in the Kushdil
Khan reservoir in Baluchistan at an altitude of 5,000 feet, and also in a
small pool in the desert south of Nasratabad in Seistan.

This form has been found only in desert pools which are liable to dry
up in summer.

Limnaea shanensis Annandale.

1918. Limnaea shanensis (phases A to D), Annandale, op. cit., p. 107, pl. x, figs.
5-8; pl. xi, figs. 2, 3.

This species represents on the extreme eest of the Indian Empire
somewhat the same relationship to L. acuminata as L. iranica and L.
gedrosiana on the west to L. peregra. It is also closely related to L.
yunnanensis Nevill from Yunnan, but the shell is distinguished from those
of both species by its much narrower columellar {old and less acuminate
apex, which is, indeed, minutely mamillate. The shell is extremely
plastic but two of the three forms with which we are acquainted are only
known in sub-fossil or fossil condition. The shell never exceeds 10°5
mm. in length and 6°5 mm. in breadth and is always thin and fragile.

The radula of the surviving form resembles that of other species in
the group but the laterals are distinguished by their quadrate form and
relative breadth except in the first lateral. Moreover the mesocone is
no longer than the entocone. The dental formula is 20. 8. 1. 8. 20.

The three forms may be defined as follows :—

form typica Annandale.

1918. Limnaea shanensis (phases A and D), Annandale, op. cit., pp. 107 and 1¢9,
pl. x, figs. 5 and 8.

The shell is narrow and has only 3} whorls. The mouth is somewhat
expanded and the lip slightly sinuate in lateral view. The width of the
shell and the length of the spire are somewhat variable. It is found
sub-fossil in the friable clay of the He-Ho basin.

The form described by Annandale (op. cit., p. 109) as phase D appears
to be only the young of this form.

This was apparentlv a lacustrine form.

foim superstes, nov.
1918. Limnaea shanensis (phase C), Annandale, op. cit., p. 108, pl. x, fig. 7.

This is a still narrower form with the apex composed of a complete
whorl. [t survives iu the Inlé yalley where it is found in the marginal
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zone of the Inlé Lake and in ponds amidst dead and growing vege-
tation.
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Fi1g. XII.—Radular teeth of Limnaeidae.

A, L. acuminata f. typica (Nagpur). D. L. horae (Assam).
B. L. biacuminata (Hyderabad, Deccan). E. L. mimetica (Inlé Lake).
C. L. shanensis f. superstes (Inlé Lake).

form hehoensis, nov.
1918. Limnaea shanensis (phase B), Annandale, op. cit., p. 108, pl. x, fig. 6.

The chief characteristic of this form is in its reduction of the spire,
the apex being composed of less than half a whorl. We have only found
itin a curious deposit of calcareous particles at the head of the He-Ho
gorge, Southern Shan States, altitude, 3,800 feet.

The differences between these three forms are best shown in our
figures.

Limnaea physcus Annandale and Rao.

1925. Limnaea physcus, Annandale and Rao, op. cit., p. 104.

Limnaea mimetica Annandale.

1918. Limnaea mimetica, Annandale, op. cit., p. 109, pl. x, figs. 9,9a ; pl. xi, fig. 4 ;
p. 175, fig. 9.

The shell of this remarkable form is fully described and well-figured
by Annandale. It appears to be a dwarfed race of the acuminata group
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and is closely related to L. shanensts though distinguished by well marked
characteristics of the jaw, the radula and the genitalia.

Fie. XII1.—Genitalia of Limnaseidae.

A, B, C. L. stagnalis {. kashmiriensis. L, M, N. L. lagotis £. defilipps.
D, E, F. L. lagotis {. striata. E, H, M. Ventral view of prostate gland.
G, H, J, K. L. brevicauda.

a. albumen gland ; a. c. accessory albumen gland ; . g. hermaphrodite gland ; . her-
maphrodite duct ; o. oviduct ; p. prostate gland ; p. e. penis ; p. p. protractor muscles of
penis ; p. s. penis-sac ; 7. spermatheca ; 7. p. retractor muscles of penis ; u. uterus; v. vas
deferens.

A second collection made at the Inlé Lake in March, 1922 proves
that the species ig a little more variable than is indicated in the original
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description. Our figures show the extreme range of variation known to
us.

The jaw is remarkable for the great relative breadth and shortness
of the mandible and for the straightness of the side pieces. The outer
margin of the mandible is arched in a slightly sinuous line while the pos-
terior is also slightly sinuate.

The radula is even very small relatively and has only 35 teeth in a
transverse row, the formula being 12. 5. 1. 5. 12. The teeth differ from
those of L. shanensis not only in their small size but also in being rela-
tively a little narrower. The marginals are also more curved and the
cusp of the central is relatively longer and sharper.

The species is only found amongst dense growing vegetation, particu-
larly Najas minor, in very clear water in the Inlé Lake.

Limnaea horae, sp. nov.

This species is closely related to L. mimetica but the shell differs (1) in
having the spirc better developed and broader, with an extra half whorl
at the apex, (2) in the complete absence of a columellar callus, (3) in the
pature of the sculpture, in which minutely decussated longitudinal
striae, set close together and very numerous, are a conspicuous feature.
Some shells, moreover, are distinctly pigmented and of a pale horny
colour.

The jaw resembles that of L. mimelica in the shortness and breadth
of the mandible (a character which is even more accentuated in the
new species) and also 1n the slenderness of the side pieces. They are,
however, geniculate inwards instead of being straight, and slightly
fimbriated on their inner margin.

The radula is perhaps even less well developed than in L. mumetica,
the dental formula being the same. The teeth differ in being shorter
and broader. The cusp of the central is also considerably smaller.

The genitalia are very similar in the two species, but the duct of the
spermatheca is much longer than that of L. mimetica.

Type-specimen.-M 1_2%}. Zool. Surv. Ind. (Ind. Mus.).

We are indebted to Dr. Sunder Lal Hora for the following note on
the habitat of the species :—

“ Living specimens were found in the backwater of the Thumarkur
nullah close to the railway bridge about three miles from Sorupeta on
the Amingaon side, Assam. They were found on rotten twigs of trees
which were floating in water or partly embedded in mud at the bottom.
There was no vegetation except long grass near the shore. The water
was quite clear and the bottom muddy.”

form latior, nov.

The shell of this form, which is closely allied to the typical L. horae
differs in its thicker shell, broader body-whorl, shorter spire, and in the
fact that it possesses slight traces of a columellar callus.

Dr. Hora obtained two specimens from near Amingaon in Assam
and has furnished us with the following note on their habitat :—

“Living specimens were found attached to weeds in Jaulah Lake
situated at a short distance from Amingaon. The lake is flooded every
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year by the Brahmaputra. Itisalmost choked to the surface with water-
weeds, and approaches to it from all sides are through marshy land
covered with long elephant-grass. In most respects it is like the
Loktak Lake in Manipur.”

Limnaea acuminata Lamarck.

We have already referred to the extreme variability of this species
in certain circumstances and the question has been discussed by Annan-
dale and Prashad elsewhere (Rec. Ind. Mus., XX1I, p. 568, 1921). Before
attempting to differentiate the species {rom others or to separate its
various forms we must say a little more on this point. In certain places
there is extreme variability and a series of shells can be selected that
includes representatives of the greater number of the {forms here recog-
nized. In other places, however, the species it much more stable and its
shell-characters are, comparatively speaking, constant. We do not
know why this is so. So far as our experience goes, the variability seems
to be rather an inherent character of certain strains or family groups
in the species than to be directly due to the effect of environment. Nevill
probably had the same idea, for he gave the manuscript name * var.
variabilis ’ to a large series of shells from Moradabad which exhibited
this character in a superlative degree.

Apart from variability in the strict sense of the term true plasticity
also apparently occurs. In certain places all the shells are very small.
These places are either situated at rather high altitudes or else afford
an environment in which succulent aquatic vegetation is scanty. Dwari-
ing is probably due, therefore, either to too cold a temperature or to
scanty food supply, and may thus be regarded as a manifestation of the
phenomenon of plasticity. One other character also occurs to be defi-
nitely correlated with environment, v1z., extreme thinness and pale
colouration of shell, with which is associated a distinct malleation of the
surface. Shells with these characters occur as a rule in running water
amongst green filamentous algae.

These are the only characters, however, that we can claim definitely
as due to plasticity, though we may suspect that others are also present,
and for the causation of the majority of our “ forms > we can make no
constructive suggestion. We must, therefore, leave them as mere forms,
including under the term both extreme examples of variability (e.g., f.
gracilior) and authenticated examples of plasticity, as, for example, the
mountain phase hians.

Geographical factors seem to have little, if any, significance in this
species, but it is always rare in districts in which the differences between
the dry and the wet seasons are extreme, probably because itlives, as a
rule, in perennial pools and feeds mainly on succulent vegetation.

Although as a matter of convenience we treat these forms as distinct,
we must make it quite clear that all of them grade into other forms and that
we have found many shells which we cannot assign definitely to any one
form rather than another.

The ultimate characters whereby the shell of L. acuminata can be
distinguished from those of allied species are of a very subtle kind. We
must rule out colour, size, thickness and even sculpture completely, as
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all of these are liable to extreme variation, and even outlines must be
considered with the greatest caution, as can be understood {rom a glance

X1V .—Genitalia of Limnaeidae.

A, B, C. L. laticallosa. 0. L. horae.
D, E, ¥, G. L. peregra. B, E, J, M. ventral view of prostate
H, J, K. L. persica. gland. Lettering as in Fig. XIII.

L, M, N. L. truncatula.

at fig. IIT on p. 1566. Practically all that-remains, as a sure foundation
for specific diagnosis, is the nature of the spiral course of the shell, the
form of the outer lip and a number of negative characters which differen-
tiates the species from certain others but not from its nearest allies. We
may deal with the last first. The whorls are never tumid, and their upper
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extremity is never flattened or truncate. The suture is never anything
but linear. The body-whorl is never greatly inflated and the spire is
rarely very short. The apex is never blunt. The sculpture is never
very prominent, but the shell is never quite smooth. The mouth of the
shell is never very oblique and always relatively high and narrow. So
far as positive characters are concerned, the outer lip differs from that
of the nearest ally of the species (L. yunnanensis) in that it is very little

F1a. XV.—(Genitalia of Limnaeidac.

A, B, C. L. auricularia. K, L, M, N. L. luteola f. ovalrs.
D, E, F. L. andersoniana f. typica. B, E, H, L. Ventral view of prostate
G, H, J. L. acuminata f. typica. gland. Lettering as in Fig. XIII.

convex as a whole 1n lateral view in a ventrad direction. The lower
part, however, may project a little in this direction. From other allied
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forms the structure of the spire differs considerably. The suture is very
oblique and roughly gyrate and the whorls are, as it were, very lightly
wound together. The slope towards the apex is therefore gradual and
even and the spire passes into the body-whorl gradually and without an
abrupt step. The length of suture, moreover, seen in dorsal view just
above the body-whorl is always considerably longer than the diameter
of the base of the spire taken with the callipers at right angles to the main
axis of the shell. In the great majority of shells there is a perceptible
change in the direction of the suture, which turns upwards slightly on
the outer part of its final gyration. The direct length of the spire is
usually greater than the direct basal diameter.

The jaws and radulae closely resemble those of the European L.
peregra, but the mandible is stouter and the teeth a little shorter and
broader in proportion. The mandible is stout and as a rule almost
semi-circular. Occasionally, however, it is sub-quadrate, the lateral
extremities being obliquely truncate. The posterior margin is sinuate
or nearly straight. The lateral pieces are short, tapering, slender and
strongly curved.

The radular formula is variable, but there are usually about 20
marginals. The teeth are short and stout. The central is relatively
large and its cusp is markedly asymmetrical. The laterals are normally
tricuspid, with the mesocone large and with slightly sinuate and dis-
tinctly lanceolate outline. The entocone is situated considerably in
front of the ectocone, which is rather small. All but the outer marginals
have the free margin transverse with a large outer tooth and one or two
outer denticulations near the base.

We have not found any constant difference in the jaws and radulae
of the different species.

The genitalia conform to the type of the group. The penis-sheath
seems to be longer and narrower than in L. peregra and the penis pro-
bably shorter. The duct of the spermatheca is also longer.

The range of this species is somewhat restricted by the fact that it
always lives in bodies of water which are permanent throughout the year
and contain abundant vegetation. It rarely leaves the water, but is
occasionally found on the upper surface of water-lilies and similar plants.
1t feeds chiefly on soft vegetation and is particularly fond of the decaying
leaves of Limnanthemum and water-lilies. On occasion it is canni-
balistic and in captivity will feed on soaked bread.

form typica Lamarck.

1837. Limnaeus amygdalum, Troschel in Wiegmann’s Archiv. fir. Naturg., I11
p. 168.

1841. Lymnea acuminata, Delessert, Recueil coquilles decrite par Lamarck, pl. 30,
figs. 6-A and B.

1873. Limnaea acuminata, Sowerby in Reeve’s Con. Icon., sp. 66, pl. x.

1876. Limnaea acuminata, Hanley and Theobald, op. cit., p. 30, pl. lx1x, figs. 8, 9.

1878. Limnaeus acuminale, Nevill, op. cit., p. 233.

1881. Limnaea acuminata var. amygdalum, Martens, Conch. Mittheil., I, p. 76,
pl. xiv, figs. 7, 8.

1921. Limnaea acuminata, Annandale and Prashad, op. cit., p. 568, fig. 12a and b.

In this form the shell is always fairly large and has a regularly ovate
outline. The spire is short and broad. The colour of the shell is variable
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and the sculpture consists of fine curved vertical lines without spiral
lines or ridges or with sculpture of the kind very feebly developed.

We have examined specimens from the Punjab, United Provinces,
Central Provinces, Chota Nagpur, Bengal and Assam.

form patula Troschel.

1837. Limnaeus patulus, Troschel, op. cit., p. 167.

1881. Limnaea acuminata var. patula, Martens, op. cit., p. 75, pl. xiv, figs, 1, 2,

1919. Limnaea acuminata, Annandale and Prashad, Rec. Ind. Mus., XVI, p. 140,
pl. v, fig. i.

Thig is a considerably narrower form of equal or greater size with a
relatively much larger spire. The mouth of the shell is less expanded
especially towards the anterior extremity.

We have examined specimens from Peshawar, the Kangra Valley,
Rawalpindi, the Salt Range.in the Punjab, Chota Nagpur, the Nepal
valley in the Himalayas, Mysore, Hyderabad (Deccan), the Kurnool
district of Madras, and Manipur in Assam.

form chlamys Benson.

1836. Limnaea chlamys, Benson, Journ. As Soc. Bengal, V, p. 744.

1876. Limnaea chlamys, Hanley and Theobald, op. cit., p. 30, pl. 69, figs. 5, 6.

1919. Limnaea chlamys, Annandale and Prashad, Rec. Ind. Mus., XVI, pp. 142,
143, fig. 4; pl. v, fig. 3.

This form is intermediate between f. typica and f. patula. The spire
is, however, narrower than in either and the columella a little more
twisted.

We have examined specimens from the Gurdaspur district of the
Punjab, from Moradabad in the United Provinces, from the Dehing river
in the extreme east of the Himalayas, and from Manipur in Assam.

form rufescens Gray.

1820. Limnea rufescens, Gray in Sowerby’s Genera of Shells, I, Limnea, fig. 2.
1873. Limnaea patula, Sowerby in Reeve, op. cit., pl. 2, sp. 10.
1876. Limnaea rufescens, Hanley and Theobald, op. cit., p. 30, pl. 69, figs. 1-4.

This is a still narrower form than any other with which we have dealt
and has a larger spire. The mouth of the shell is also relatively shorter
and less expanded. The colour of the shell is not always redder than that
of other forms.

We have examined specimens {rom Peshawar and Sind, Ghazipur in
the United Provinces, Chota Nagpur, Bengal, Burma, the Andaman
Islands, Colair Lake i in the Kintna district of Madras and Secunderabad,

form gracilior Martens.

1873. Limnaea rufescens, Sowerby in Reeve, op. cit., pl. 3, sp. 14

1876. Limnaea rufescens var., Hanley and Theobald, op. cit.,, p. 30, pl. 70, fig. 1.
1881. Limnaea acuminata var. gracilior, Martens, op. cit., p. 1.

1921, Limnaea acuminata, Annandale and Prashad, op. cit., p. 569, figs. 12g, k.

The extreme limit of narrowness of the shell in L. acuminata relative
to size is reached in the form gracilior. The spire is relatively long
and narrower than that of f. rufescens. The mouth of the shell is,
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as a rule, still less expanded than that of the latter form. The sculp-
ture is often inconspicuous, and the surface of the shell has a smooth
appearance. The colour of the shell varies from a dull grey or cream
to a light pink.

We have examined specimens from Calcutta and Raneegunge in
Bengal, from the districts of Singbhum and Manbhum in Bihar and
Orissa, the Ganjam district of Madras, Ghazipur and Moradabad in
the United Provinces, and from Moulmeln Mandalay and the
Northern Shan States in Burma.

form hians Sowerby.

1873. Limnaea hians, Sowerby in Reeve, op. cit., sp. 57, pl. ix.

1886. Limnaeus hians, Clessin, Martini and Chemnitz’s Conch Cab. Limnaecea
I, p. 392, pl. 1v, fig. 9.

1915. Limnaea, (Gulnaria) hians, Preston, op. cit., p. 113.

This is the smallest of forms known to us in the species. It appears
to be a curious dwarfed phase adapted to life in lakes and pools at-high
altitudes. In general form the shell approaches that of f. patula, but the
mouth of the shell is, as a rule, never expanded. The spire is relatively
high and narrow. The texture of the shell is somewhat variable, but the
5cu1pture usually consists of very fine lines which become obsolete in
some shells. A fine muddy deposit is often found on the outer surface
of the shell while its inner surface is polished and sometimes tinted
black or brown.

We have examined specimens from the Kangra Valley, Sialkot, in
the Punjab, Bhim Tal in Kumaon, Dheri Jaba in the Salt range, Buldana
in Berar, Secunderabad and in the lakes of the Nilgiri district in South
India.

form malleata, nov.

As its name signifies the peculiarity of this form is in the texture
of the shell, particularly in the region of the body-whorl. In shape the
shell of this form approaches that of patula and is usually of small size.
The body-whorl, except the outer lip, is marked by well-defined mallea-
tions in which the entire thickness of the shell takes part.

We have examined specimens from Peshawar, Wazirabad and Madho-
pur in the Punjab, and Manipur in Assam.

form brevissima, nov.

This form is closely related to the typical L. acuminata but differs
in the spire being still further reduced with less than three whorls in the
spire. This feature is apparently an abnormality.

We have examined specimens from Nagpur.

Limnaea biacuminata, sp. nov.

The shell of this species resembles that of L. acuminate f. hians in
some respects, but is easily distinguished by its being strongly spindle-
shaped, the anterior margin of the shell being pointed as well as the
apex of the spire. The shell thus tapers towards both extremities.
Its bilateral asymmetry is very great, the middle region of the outer
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lip projecting considerably in a_wide arc. Apart from the convexity
thus produced the shell is narrow and elongate. The mouth is very large,
ovate, almost symmetrical bilaterally, and in ventral view projects
forwards much beyond the body-whorl. The columella is slightly
twisted and has a broad fold, which extends forwards only to a point a
little more than half way along the major axis of the mouth. Itis joined
to the upper lip above by a well developed callus. The umbilicus is
completely occluded. The shell is thin and fragile. The sculpture con-
sists of fairly strong curved longitudinal striae which are situated rather
far apart and have a regular symmetrical character. The colour is very
pale luteous.

The jaw and radula closely resemble those of L. acuminata, but the
posterior margin of the mandible is nearly straight, only slightly convex
and not at all sinuate.

Tg/pe-specimen.—M-12%66 Zool. Surv. Ind. (Ind. Mus.).
We have examined specimens from the Hosainsagar tank between
Secunderabad and Hyderabad and {rom Naini Tal, Kumaon.
The species seems to be a lacustrine form. We keep it specifically
distinct from L. acuminata with some doubt, but the shape of the mouth

of the shell seems to be both constant and characteristic.

Limnaea luteola Lamarck.

1925. Limnaea luteola, Annandale and Rao, op. cit., p. 106

The characters by which the shell of L. luteola is distinguished {rom
those of related species are rather less elusive than in L. acuminatq,
but the chief feature in the shell which distinguishes it from that of L.
aciuminate lies in the structure of the spire and the form of the body-
whorl. The negative characters in specific diagnosis enumerated under
L. acuminata are applicable to L. luteola also.

The spire, is, as a rule, about one-third as high as the shell and con-
sists of 4 or 5 gradually increasing transverse whorls which are never
very convex. The suture which is always more or less transverse, and
the length of which is never less than the height of the spire, affords the
chief character of distinction between the two species. The mouth of the
shell is usually narrow, ovate, evenly rounded anteriorly, and gradually
narrowing towards its posterior extremity. The outer lip is never so
expanded or so convex in outline as that of L. acuminata. The colu-
mellar callus is thin and broad, while its twist is short and less
conspicuous. The texture and sculpture of the shell are variable in the
different forms of the species.

The jaw and radula have the same characters as those of L. acumai-
nata, the former being a little more variable than the latter.

In the genitalia the prostate differs from that of L. acuminata in
being more or less regularly quadrate in outline.

This species is much less particular in its choice of a habitat than L.
acuminate and is frequently found in bodies of water which 'dry up
periodically. When this occurs it buries itself in the mud. 1t seems to
obtain the greater part, if not the whole, of its nourishment from vege-
table matter in mud and they may often be seen even in hot sunshine
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outside the water, as a rule, on the mud. 1t is noteworthy that there
should be so little difference between the radula and jaw of species so
different in habits as L. luteola and L. acuminata.

form typica Lamarck.

1841. Lymnaea hifeola, Delessert, op. cit., pl. 30, figs. 5, A and B.
1881, Limnaea tigrina, Martens, op. cit., p. 85, pl. xv, fig. 5.

In this form the shell is of fairly large to very large size. The body-
whorl has a somewhat compressed form and the outer lip, the edge of
which is often introverted above, is nearly straight for the grenter part
of its length. The spire 15 broad and short. 1t tapers gradually, and
its suture is more oblique than in some forms. The shell is, as a rule,
rather thick and almost smooth. Pale vertical stripes are sometimes
present.

This form has a much wider distribution in the Indian Empire than
the typical L. acuminata. We have examined specimens {rom Rawal-
pindi, Srinagar in Kashmir, the Punjab Salt Range, Kulu, Delhi, Naini
Tal, Mussoorie, Pharping in Nepal, {rom Calcutta, Rajmahal, and Ranee-
gunge in Bengal, from Manipur in Assam, from Ranchi and Manbhoom
in the province of Bihar and Orissa, from Rangoon and the Andaman
Islands, {rom Kallikote (Ganjam District), Kurnool, Secunderabad,
(Golconda, Madras, Travancore, Mysore, Kallar (Nilgiri District) in
South India, from Salsette in Goa, and from Nagpur, Itarsi and Pach-
marhi in the Central Provinces.

form ovalis Gray.

1820. Limnea ovalis, Gray in Sowerby, op. cit., Limnea, fig. 4.
1876. Limnaea ovalis, Hanley and Theobald, op. cit., p. 30, pl. 1xx, figs. 2, 3.
1881. Limnaea nucleus, Martens, op. cit., p. 82, pl. xv, figs. 8, 9.

Although the extreme form is very different from the forma typica
the two intergrade to such an extent that it is often difficult to decide
in individual shells to which they should be assigned. The form owvalss
is always large and stout with the body-whorl typically much more
inflated than in the froma typica and with the outer lip curved. The
spire is smaller and more acuminate and tapers more abruptly. The
suture is much more transverse.

We have examined specimens {rom the Kangra Valley, from Almora
and Bareilly in the United Provinces, from Purneah in Bihar and Orissa,
from Calcutta, Barrackpore, Rajshahi and Raneegunge in Bengal, from
Manipur in Assam, from the Southern Shan States and the Andamans,
from Rambha, Madras, Nellore, Pondicherry and Mysore in South India,
and from Kamptee in the Central Provinces.

form australis, nov.

1876. Limnaea pinguis, Hanley and Theobald, op. cit., p. 30, pl. Ixx, figs. 7-10.
1915. Limnraea (Qulnaria) pinguis, Preston, op. cit., p. 113.

This is a small form resembling the f. typica but with much narrower
and a more elongate spire, with the suture more impressed and more
sinuous and without any compression of the body-whorl. The shell is
also thinner and, as a rule, more polished.
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We have examined specimens from Rasalpore, Dharamsala, Feroze-
pore in the north-west of India, from Roorkee, Mirzapore and Morad-
abad in the United Provinces, from Puri, Ranchi, Chakradharpur and
Chandbally in Bibar and Orissa, from Calcutta, Garia, and Chittagong
in Bengal, from Gauhati in Assam, from Rambha, Kaligiri (Nellore
District), Madras, Hosainsagar and Golconda (Hyderabed State), Tri-
chinopoly, Travancore, Bangalore, Coimbatore and the Nilgiri district
in South India, from Satara and Karachi in Bombay, from Nagpur and
Buldana in the Central Provinces, and from Ceylon.

form impura Troschel.

1881. Limnaea succinea var. impura, Martens, op. cit., p. 86, pl. xv, figs. 6, 7.
1919. Limnaea acuminata var. nana, Annandale and Prashad, Rec. Ind. Mus.,
XVI, pp. 141-142, fig. 3, pl. iv, fig. 1; pl. v, fig. 2.

This is a still smaller form with rather narrower body-whorl, pyri-
form mouth and a thicker shell. The surface of the shell is feebly smooth
and rather rough. It is usually covered with a black deposit. The
colour is always pale.

We have examined specimens from Naukuchia in Kumaon, Dima-
pore in Assam, Kallikote, Rambha, and Barkuda in the Ganjam
district, from Secunderabad, from the Malabar district, from
Khandalla in Bombay, and from Rangoon.

form succinea Deshayes.

1834. Limnaea succinea, Deshayes, Voy. dans. Ind. Belanger. Zool., p. 418, pl. ii,
figs. 13, 14.

1862. Limra>us succineus, Kiister, op cit., p. 29, pl. v., figs. 18, 19.

1919. Limnaea pinguis, Annandale and Prashad, op. cit., p. 144, fig. 5, pl. v, fig. 4.

This is a rather large very narrow form with a large tapering spire
and a comparatively small mouth. The outer lip is arched. The shell
is pale and thin. Its most characteristic feature is its sculpture, which
includes very fine spiral striae as well as interrupted longitudinal striae.
These give it a silky lustre which, doubtless, suggested its name.

We have examined specimens from Kashmir and Benares in Upper
Indja, and from Hosainsagar, Bolarum (Hyderabad State), Godaveri,
Kurnool, the Nilgiris and the Palni hills in South India.

form siamensis Sowerby.

1873. Limnaea siamensis, Sowerby in Reeve, op. cit., p 63, pl. x.
1915. Limnaea (Qulnaria) mamenszs, Preston, op. czt . 113.
1925, Limnaea luteola race siamensis, Annandale and Rao, op. cit., p. 107.

This form seems to be almost in the nature of a local race representing
the eastern type of the species. The shell is never large. It is easily
distinguished by its narrow, ovate, almost symmetrical outline and by
its relatively long auriculate mouth. The suture is not so impressed
as in most forms of the species and the spire is relatively small. The
texture of the shell varies considerably. In some localities it is very
thin with the columellar callus poorly developed.

D
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We have examined specimens from He-Ho, and the Inlé Lake in the
Southern Shan States, and from Rangoon.

Limnaea ovalior Annandale and Prashad.

1921, Limnaea ovalior, Annandale and Prashad, op. cit., pp. 572, 573, fig. 13, A,
pl. vii, figs. 4-6.

The shell of this species, in spite of its resemblance to that of L.
luteola f. ovalis in form, iz easily distinguished from the latter by the size
and form of the spire, by the structure of the columellar callus, and by
the sculpture and colour.

The very regular and symmetrically ovate shape of the shell, the
relatively short, blunt spire with its base neally as broad as the upper
part of the body -whorl, its height being only % of that of the shell, the
absence of angulation in the whorls of the spire, the broad and coarse
columellar callus which extends very little below the body-whorl in
ventral view, the peculiar sculpture and opaqueness of the shell are
the chief distinguishing features of the species.

The jaw and radula are not unlike those of L. luteola f. ovalis.

In the genitalia the duct of the spermatheca in specimens examined
is much shorter than that of the form ovalis.

The spemes 15 apparently confined to parts of Assam. We have
examined specimens from Dimapore and the Manipur Valley.

The members of the species lead an almost amphlblous existence
in and ‘on damp mud at the edge of small pools which are devoid of true
aquatic vegetation, or in very foul water of jungle-pools. They appear
to feed on mud and decaying vegetable matter.

Key to the liing species of Limnaea known from the Indian Empire and
its vmmediale frontiers.

1. Shell very small and delicate (less than 10 mm.
high), narrow with the apex blunt.
A. Spire with 2 whorls ; columellar callus present L. mimelica.
B. Spire with 2} whorls ; columellar callus absent L. horae.
2. Shell pever so delicate and usually more than
10 mm. high.
A. Spire scalariform or at least canalized at the
base. Columellar fold not narrowed imme-
diately below the umbilicus.
I. Spire at least moderately exserted, body-

whorl not greatly expanded . L. lagotis.
1I. Spire extremely short; body-whorl greatly
inflated . L. brevicauda.

B. Spire never scalariform (except as an abnor-
mality) or canalized at the base. Columellar
fold varying in structure.
I. Spire with 5 complete whorla.
(a) Shell less than 20 mm. high, with the
body-whorl not expanding outwards
and the columellar callus exception-
ally broad and coarse; the spire
moderate . L. laticallosa.
(b) Shell usually much moare than 20 mm.
high, with the body-whorl expanding
outwards and the columellar callus
well but not exceptionally well deve-
loped ; the spire exceptlonally long
end slender « L. stagnalis,
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II. Spire with not more than 4 complete
whorls,
(a) Shell with the columellar callus excep-
tionally well developed.

(i) Whorls of spire increasing gradually in
size ; the basal whorl of the spire
not twice as broad as the one above
it.

«. Body-whorl much longer than spire in
dorsal view . . L. andersoniana,

B. Body-whorl and spire subequal in
dorsal view L. iruncatula.

(ii) Basal whorl of spire more than twice
as broad as the whorl above it.

o. Suture impressed ; umbilicus broadly
rimate . . L. bowells.

B. Suture not impressed; umbilicus
narrowly rimate . . .

(b) Columellar callus not exceptionally well
developed.

(i) Spire very short, at least 3 times as
broad at the base as high.

«. Spire passing evenly into the body-
whorl ; shell almost bilaterally
symmetrical in dorsal view L. ovalior.

. Spire very much narrower than upper
margin of body-whorl, shell very
asymmetrical bilaterally.

A. Columellar fold narrowed abruptly

below umbilicus . . L. auricularia,
B. Columellar fold poorly developed,

not narrowed below umbilicus L. physcus.

(ii) Spire longer, much less than 3 times as
broad at base as high.

o. Shell small (less than 15 mm. high),
with the mouth not at all dilated ;

(upper margins of whorls convex) L. hordeum.

8. Shell more than 15 mm, high with
the mouth more or less dilated.

A, Length of suture seen in dorsal
view at base of spire -consider-
ably greater than height of
spire.
1. Height of mouth of shell at least
% of the total height L. persica.
2. Height of mouth of shell less than
# of the total height . L. shanensis.
B. Length of suture at base of spire
not or hardly longer than
height of spire.
1. Diameter of base of spirc mea-
sured at right angles to main
axis of shell considerably less
than height of spire.
(@) Anterior margin of mouth of
shell broadly rounded or

L. hookert.

subtruncate . . L. acuminata,
() Anterior margin of mouth of
shell pointed L. biacuminata.

2. Diameter of base of spire not or
hardly less than height of

spire.
(«) Outer lip of shell slightly
dilated . . L. luteola.
(1) Outerlip more dilated, at any
rate below.

I. Arc of lip quite regular;

apex of shell sharply

pointed L. tranica.
11. Arc of lip irregular; apex

bluntly pointed . o L. gedrosiana.

D2



Table of measurements in millimeters.

. 2

L Maxi { Maxi Maxi

Height Height | Maxi- m?::xlx Height Hei;ght Maxi- miﬁxll | Height Helght Maxi- mum
Name of Species. of of bmucllxtl;h breadth of o bmug:;h breadth of o bm:g;h breadth
ghell. | 2Per- | breé of aper- | shell. | 3Per- | brea of aper- | shell. | 3P~ | P of aper-

ture. | of shell. ture. ture. | of shell. ture. ture. | of shell. ture.

!
!
Limnaea stagnalis . . 47-7 27-0 237 153 45-1 269 [ 243 14-8 40-2 25-5 24-5 18-0
L. stagnalis form kashmiriensis 54-0 28-0 280 194 52-0 330 27-0 19-0 48-0 280 25-0 17-0
L., f. minor 340 21-0 182 12:0 320 185 16-2 10-4 300 17-0 16-0 11-2
L. persica 13-3 11-1 10-0 70 144 12-4 11-0 8-9 8-8 7-2 6-3 4-5
L. lagotis {. striata 170 13-9 138 91 192 167 14-8 949 13-0 10-0 9-8 71
L. . 1. costulata 17:5 12-8 11-7 80 14 5 10:7 102 6-3 105 7-4 7-1 45
L. ,, f{. solidissima 2290 18-1 17-2 100 214 15-1 144 8-3 192 139 12-5 81
L. ,, f. subdisjuncta 127 8-6 85 50 122 86 8-2 5-5 10-5 6-2 67 40
L. ,, f bactriana 17-7 12-2 117 7-0 100 6-8 6-7 4-1 7-5 5-1 4-5 2:5
L., f defilippii 178 | 115 | 104 59| 178| 125]| 105 68| 148 | 105 9-3 6-0
L. brevicauda 17-8 149 14-8 10-0 14-8 126 124 8-5 15-1 11.7 119 77
L. auricularia 179 14-7 14-0 85 23-5 19:3 17-6 11-2 10:5 94 87 55
L. truncatula 88 4.2 50 20 10-6 54 56 2:5 7-8 34 4-4 2:0
L. andersoniana f. typica 75 5-2 4-6 27 70 46 4-3 24 6-3 4-2 3-9 23
L. » f. stmulans 90 55 57 3-2 11- 6-7 6-7 37 9-8 60 6-2 34
L. ’ . turbinicola 116 7-5 6-3 35 .. .. . . .. .. ..

L. ’ f. intermedia 68 44 4-3 20 7-3 4-5 4-3 25 54 32 38 | 2-2
L. hookery 89 6:5 55 3-6 84 6-3 56 37 114 7-8 7-6 4-5
L. bowelli 8-8 5-7 5.7 33 153 10-1 10-9 62 1227 79 86 50
L. hordeum 6-1 37 34 2:0 4-8 26 2:4 1-4 36 2-1 1-9 1-0
L. laticallosa 157 9-7 84 49| 152 101 8-8 53| 15-0 92 8-0 47
L. iranica 184 14-2 114 8:0 154 119 95 65 14 -2 107 8-3 55
L. gedrosiana 11-5 9:0 7.1 5:0 93 71 60 4-2 8 .4 64 48 33
’ f. rectilabrum 10-8 74 64 38 154 | 117 10-8 7-5 14 .8 10-8 90 6-b
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DESCRIPTION OF A NEW BAT-BUG FROM INDIA.
By Dr. G. HorvArts,

Dr. W. 8. Patton had the kindness to send me for examination a
single specimen of a Cimicid taken from a bat in India. This speci-
men represents a new species belonging to the African genus Macro-
cranella Horv. (Leptocimer Roubaud), which I am very glad to name
in honour of Dr. Patton, as a sincere homage of his valuable activity
in medical entomology.

Macrocranella pattoni, sp. nov.

Albida, laevigata, setis fusco-testaceis longiusculis erectis superne
sat dense vestita ; capite cum oculis longitudine sua vix latiore et pro-
noto paullo angustiore, vertice oculo plus quam quintuplo latiore ;
oculis nigris, parum prominulis; antennis corpore paullo brevioribus,
pilis semiadpressis brevibus obsitis, articulo primo apicem capitis haud
attingente, articulo secundo articulo praecedente quadruplo longiore,

Macrocranella pattont, sp. nov.

articulo tertio articulo secundo dimidio longiore, articulo quarto arti-
culo tertio } breviore ; articulo secundo rostri articulo quarto longiore ;
pronoto longitudine sua media paullo minus quam duplo latiore, pos-
tice et ad latera anguste marginato, antrorsum dilatato, lateribus levi-
ter arcuatis et setiis articao primo antennarum longioribus praeditis ;
scutello longitudine sua media fere triplo et dimidio latiore; elytris
fere % latioribus quam longioribus, apice oblique rotundato-truncatis,
marginibus suturali et costali subrectis, angulis apicalibus interno et
externo rotundatis, abdomine fere orbiculari, femoribus et tibiis pilis
semiadpressis brevibus set dense vestitis. @ Long. corporis 2'5; lat,
pronoti 0'6, abdominis 1:6 mill.
E. India.

[ 191 ]
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Closely allied to M. bometr Brumpt, the unique species hitherto
known of the genus Macrocranella, but differing from it by the smaller
size, the shorter and broader head, the less prominent eyes, the pro-
portional lengths of the antennal joints, the less transverse pronotum
and scutellum, the nearly circular abdomen and chiefly by the much
larger rudimentary elytra.

The proportional lengths of the femora and tibiae are as follows :—
40 : 38—37 : 40—45 : 56.



DESCRIPTIONS OF NEW ASIATIC GYRINIDAE.
By Geora Ocws, Frankfurt a-Main.

My request for the loan of collections of Gyrinid beetles in the various
institutions in India and abroad was very courteously responded to
by the authorities in charge of these collections and I have, therefore,
been able to examine very large collections from different areas. In
the present paper only the new species of Gyrinids from these collections
are described, while the faunistic records and other synonymic details
will be published later in the * Catalogue of Indian Insects.” I also
hope later to publish a detailed work on the Indian members of the
family Gyrinidae. I have examined the collections of the Forest Re-
search Institute, Dehra Dun, U. P.; Raffles Museum, Singapore ; Zoo-
logical Survey of India, Indian Museum, Calcutta; Agricultural Re-
search Institute, Pusa, Bihar ; Government Museum, Madras ; Colombo
Museum, Colombo, Ceylon ; and the Government Entomologist, Coim-
batore, S. India ; and my thanks are due to Dr. C. F. C. Beeson, Dr.
F. N. Chasen, Dr, B. N. Chopra, Mr. T. Bainbrigge Fletcher, Dr. F. H.
Gravely, Mr. G. M. Henry and Rao Saheb Y. Ramachandra Rao, for
their kindness in sending me the collections under their charge.

Orectochilus fruhstorferi Rég.
1907. Orectochilus Fruhstorferi, Régimbart, Ann. Soc. Ent. France LXXVI, p.194

subsp. intermedius, nov.

Long. 93—121 mm. O. fruhstorfers fere omnino similis colore minus
coerulescente, magis aeneo ut in O. cardiophorus Rég.l  Spatio laevi
in elytris minus extenso quam in fruhstorfer:, caeterum illo valde simili,
magis extenso quam in cardiophoro. Tibiis anticis ut in O. fruh-
storfers.

Habitat: Sukli, east side of Dawna Hills, ca. 2100 ft., 22 —29. XI.
1911 (F. H. Gravely coll.).

Types : a series of 8 specimens in the collection of the Indian Mu-
seum ; cotypes in my collection.

The Sukli specimens differ from the typical form (described from
Tonkin, Montes Mauson) in the shape of the smooth part of elytra, which
reaches further backwards in fruhstorfert and in the somewhat brassy
colour of the surface, which is evidently bluish in the typical form.
The subspecies ntermedius thus approaches O. cardiophorus Rég., which
is, however, generally smaller in size and less convex in form. The
shape of the smooth part of elytra is also different being shorter and
more strongly constricted apically in O. cardiophorus. The anterior
tibiae of O. cardiophorus further differ from those of the subspecies de-

1 Régimbart, Ann. Mus. Genova (2) VI, p. 620 (1888); l.c. X p. 548 (1891); Ann.
Soc. Ent. France LX, p. 693, pl. xviii, fig. 6 (1891). Also see Zimmermann, Ent. Mitteil,
PP: 165, 166 (1917) and Peschet, Opusc. Inst. Sci. Saigon I p. 7 (1923).

[ 193 ]



194 Records of the Indian Museum. [ VoL. XXVII,

scribed above in being produced somewhat outwards at their exterior
apical angle.

Orectochilus desgodinsi Rég.

1886. Orectochilus Desgodinsi, Régimbart, Ann. Soc. Ent. France (6) VI, p. 260,
pl iv, fig. 10.

1891. Orectochilus Desgodinsi, Régimbart, Ann. Sac. Ent. France LX, p. 691.

1907. Orectochilus Desgodinsi, Régimbart, Ann. Soc. Ent. France LXXVI, p. 193.

subsp. assamensis, nov.

Long. 94—11} mm. Forma typica paulo major, magis' convexus;
posterius minus depressus. Spatio laevi in pronoto -elytrisque paulo
magis lato, posterius minus constricto atque acuminato.

Habitat : Assam, Garo Hills, from hill streams above Tura, 3800 ft.,
VIII. 1917 (S. Kemp coll.).

Types: 13, 4Q in the collection of the Indian Museum ; cotypes
in my collection. I have another specimen from ‘“Assam’ in my col-
lection. The 2 specimens from Khasia Hills in the Berlin Museum
mentioned by Régimbart! are also probably to be referred to this sub-
species.

Generally the Assam specimens are larger in size than those of the
typical form, more convex and less depressed posteriorly. The smooth
part is evidently broader in the prothorax and the elytra, on the latter
it is less constricted and less acuminate posteriorly. The typical form
is known from Sikkim : Pedong; Darjeeling Dt.: Kalimpong, Mong-
poo, Sureil ; Bihar: Buxar.

Orectochilus coimbatorensis, sp. nov.

Long. 104—11} mm. & ovalis, paululum elongatus, postice atten-
uatus, convexus ; @ breviter ovata, lata, elytris postice late truncatis,
convexa. Supra niger, leviter aenescens, nitidus, pubescentia auro-
grisea ; infra niger, abdomine, epipleuris, pedibusque natatoribus in-
fuscatis. Labro brevi, transverso, antice parum rotundato et pilis rufis
instructo, postice punctato et piloso ; capite vix visibiliter reticulato
et tenuiter remote punctato; prothorace et elytris reticulatione fere
nulla, sed punctis minutis remotis instructis, apud feminam elytris in
regione glabro posteriore utrinque magna plaga fortiter reticulata
instructis. Margine tomentoso prothoracis sat lato, antice latiore, in
elytris continuato, eodem in g post humeros fortiter dilatato et undu-
latim suturam circiter ad tertiam partem attingente, spatio laevi sub-
cordiformi, postea ad suturam breviter acuminato. Apud @ margine
tomentoso ad humeros angustato, postea angustissimo et parallelo,
ad quintam partem rectangulariter intus dilatato et paululum undu-
latim suturam eadem longitudine attingente ; spatio laevi postea fere
recte truncato, in suturam anguste acuminato. Truncatura elytrorum
paululum concava, angulo externo vix prominulo, suturali magis pro-
minulo et acuto. Tibiis anterioribus in & latis brevissimis, extus ar-
cuatis, ad apicem valde oblique truncatis, angulo externo paululum sed
evidenter prominulo, in Q@ subparallelis, ad basin extus attenuatis, ad

—

P—

! Régimbart, Ann. Soc. Ent. France LXXVI, p. 193 (1907).
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apicem fere recte truncatis, angulo externo fere recto, leviter rotun-
dato ; tarsis in § robustis subparallelis, in @ minus latis.

Habitat : South India, Tinnevelly Hills, 3-12. VII. 1921 (Rama-
krishna coll.)

Types : in the collection of the Agricultural College and Research
Institute, Coimbatore ; cotypes in my collection.

In this species there is an exceptionally well marked distinction
between the sexes. While in Orectochilus the males are mostly larger in
size and more robust than the females, the male of coimbatorensis is
smaller and of a more graceful form than the female, which is broader
and shorter. There is moreover a great difference in the shape of the
lateral pubescence of the elytra, the smooth part in the male is almost
heart-shaped, while in the female it is very broad anteriorly and nearly
straightly truncate behind. In the female moreover there is an alu-
taceous sculpture on the posterior smooth part of each elytron. The
feature of the anterior tibiae of the male is very striking, as they are ex-
ceptionally short and strongly arcuate exteriorly. The tarsi of males
are very robust and nearly as long as the tibiae. O.coimbatorensis
should not, therefore, be difficult to recognize though the male is per-
haps likely to be confounded with O. semivestitus Guérin,! which occurs
in the vicinity of its region, but the latter is a less convex, more elongate
species, with a rough alutaceous sculpture on the surface.

Orectochilus cameroni, sp. nov.

Long. 6—6} mm. Ovalis, leviter elongatus, postice ab humeros
leviter attenuatus, parum convexus. Supra niger, ad latera fulvo-
tomentosus, subtiliter reticulatus (aerolis in elytris evidenter trans-
versis) et tenuiter punctulatus (rarius et obsoletissime in elytris). Infra
piceoferrugineus, epipleuris abdomineque dilutioribus, pedibus rufis.
Labro brevissimo, transversali; margine tomentoso in pronoto post
oculos valde dilatato, in elytris antice paulo angustiore, postea in &
rectilineariter et regulariter dilatato, suturam ante apicem attingente,
in Q circiter ad medium subito lobatim intus producto, postea parallelo,
denique flexuose suturam ante apicem attingente. Spatio laevi in 3
longe triangulari, in @ antice cordato, postice angustato, parallelo et
trilobatim terminato. Truncatura obliqua, angulo externo obtuso,
vix deleto, suturali subacuto, subprominulo. Tibiis anterioribus latis,
triangularibus, ad basin abrupte angustatis, in § latioribus atque ad
apicem oblique truncatis, angulo apicali externo in J extus producto
sed rotundato, in Q latissime rotundato ; tarsis in @ subparallelis, in &
late ovalis.

Habitat : West Himalayas, Dehra Dun, Kaligad, 10. VII. 1921
(Dr. Cameron coll.).

Types: 13, 3 Qin the collection of the Forest Research Institute,
Dehra Dun and in my collection. Further examples are known from
Mussoorie, Arni Gad, 13. IV. 1922 (Cameron) which are of the same type.
Some specimens from Bhowali, Kumaon, U. P., 11. V 1912 (Forest Zool.
coll.) are a little smaller in size and have the lateral margin slightly

1 Guerin, Rev. Zool. p. 38 (1840). Also see Régimbart, Ann. Soc. Ent. France (6) 1I,
1. X, fig. 4 (1882), and l.c. (6) IIL, p. 413, pl. xii, figs. 123, 123a (1885).
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rufescent pesteriorly, somewhat resembling that of O. figuratus, Rég.1
which has however a pronounced red-yellow margin in the prothorax
and the elytra. The shape of the smooth portion of the elytra of the
females is very similar in the two species, O. cameroniis however larger
in size and darker coloured. The anterior legs of the two species are
also different. The smooth portion of the elytra of the male is similar
in shape to that of O. trianguliger Rég., 2 to which it seems nearly
related.

Orectochilus parkeri, sp. nov.

Long. 5}—6 mm. Oblongo-ovalis, elongatus, postice ab humeros
leviter attenuatus, modice convexus. Supra niger, elytrisin disco-
castaneis, ad latera griseo-tomentosus, flavo-marginatus, reticulatus
et tenuiter punctulatus (rarius et obsolete in elytris). Infra piceus,
segmento anali abdominis ferrugato, epipleuris flavis, pedibus rufis.
Labro brevissimo transversali, antice minime rufescente; margine
tomentoso in pronoto multo latiore antice quam postice, in elytris con-
tinuato, antice parum lato, postea regulariter dilatato et suturam pau-
lulum ante apicem attingente, spatio laevi cordiformi; truncatura fere
recta, angulo suturali recto, externo obtuso, vix deleto. Tibiis anticis
sat latis, ad basin abrupte angustatis, postea subparallelis, in 3 lati-
oribus, angulo apicali externo in 3 recto, in @ rotundato ; tarsis in @ sub-
parallelis, in 3 multo latioribus, ovatis, ad apicem attenuatis.

Habitat : West Himalayas, Almora, U. P., Ganai, 5000 ft., 1. VIII,
1923 in a stream (Parker coll.)

Types: 13, 4 in the collection of the Forest Research Institute,
Dehra-Dun and in my collection.

Nearly related to O. oblongiusculus Rég. 3 and is perhaps only a race
of this very variable species. It is, however, distinguished by its darker
colour and the pubescence, which is whitish in O. parker:, golden in
0. oblongwusculus. It is also laiger and the form slightly more convex
than in the latter.

Orectochilus cavernicola, sp. nov.

Long. 4;—43 mm. Ovalis, postice leviter attenuatus, modice con-
vexus. Supra nigra-piceus, luteo limbatus, pubescentia auro-grisea
reticulatus et remote punctulatus, aerolis in capite et pronoto fere ro-
tundatis, in elytris magis transversalis; infra fuscus, pedibus ferrugi-
neis. Labro transversali brevissimo, pronoto utrinque sat late, multo
latius antice, punctato-tomentoso, margine tomentoso in elytris antice
eadem latitudine, postice dilatato et suturam ad tertiam partem at-
tingente, spatio laevi subcordiformi; truncatura fere recta, angulis
rectis haud prominulis. Tibiis anticis in 3 sat latis, ad basin abrupte
angustatis, postea subparallelis, angulo apicali externo anguste rotun-
dato, tarso ovato, antice attenuato ; in Q tibiis anticis minus latis, tar-
sis angustis et subparallelis.

! Régimbart, Ann. Soc. Ent. France LX, p. 698, pl. xviii, fig. 10 (1891), . ¢. LXXVI,
p- 199 (1907). Also see Zimmermann, Ent. Mitteil. p. 167 (1917).

2 Regimbart, Ann. Soc. E nt. France LX, p. 696, pl. xviii, fig. 9 (1891).

® Régimbart, Ann. Soc. Ent. France (6) VI, p. 262, pl. iv. fig, 11 (1886), also see lc,
LX, pp. 697, 698 (1891) and l.c. LXXYVI, p. 199 (1907).
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Habitat : Assam, Garo-Hills, Siju-Cave, February, 1922, 400 ft.,
2100 ft. and 3600 ft. from entrance (8. Kemp and B. N. Chopra coll.).

Types: 23, 4Qin the collection of the Indian Museum ; cotypes
in my collection.

Of much smaller size, more convex, and of darker colour than O.
oblongiusculus, Rég., to which O. cavernicola is nearly related ; the
smooth portion of the elytra is less cordiform in the latter, especially
in the female sex.

Orectochilus choprae, sp. nov.

Long. 63-—63 mm. Oblongo-ovalis, post humeros leviter oblique
attenuatus, modice convexus. Supra nigro-piceus nitidus, ad latera
punctato-tomentosus, flavo-marginatus; infra piceo-ferrugineus, ab-
domine rufescente, epipleuris flavis, pedibus rufis. Labro rufo, bre-
vissimo et transversali, punctato et piloso, antice laevi; clypeo antice
rufo-marginato. Capite reticulato et remote punctato, aerolis leviter
t1ansversis, antice rotundatis, reticulatione in pronoto minus distincta,
in elytris subtilissima, aerolis valde transversalis Margine tomentoso
in pronoto sat lato, post oculos dilatato, in elytris continuato, post hu-
meros regulariter dilatato et suturam ante apicem attingente ; spatio
laevi longe cordiformi, postea acuminato. Truncatura fere recta, an-
gulo suturali angustissime rotundato, angulo externo obtuso et rotun-
dato. Tibiis anticis brevibus, intus ad basin valde attenuatis, in 3 late
triangularibus, in @ multo minus latis, angulo externo apicali late ro-
tundato et denticulato, tarso in 4 late ovali, ad apicem attenuato, in
@ angustissimo et parallelo.

Habitat : Assam, Garo Hills, Siju Cave, February 1922 (S. Kemp
and B. N. Chopra coll.).

Types : 13200 ft. from entrance, 2 @ 400 and 2,000 ft. from entrance
in the collection of the Indian Museum ; cotypes in my collection.

Nearly related to O. oblongeusculus, Reg., but larger in size and darker
coloured. It is also distinguished by the transverse alutaceous sculp-
ture in the elytra and the shape of the lateral pubescence, which is broader
posteriorly in choprae. The smooth part of the elytra is more
constricted posteriorly, shorter and more evidently heart-shaped. O.
patellimanus, Reg.! from Perak seems to be very similar, but is dis-
tinguished chiefly by iés very robust anterior legs and the shape of the
smooth part in elytra.

Orectochilus melli, sp. nov.

Long, 91 -11 mm. Ovalis, sat elongatus, antice et postice attenu-
atus, convexus. Supranigro-aeneus, ad latera punctato-tomentosus
et rufo-marginatus ; infra niger, abdomine leviter ferrugato, epipleuris
pedibusque rufis. Labro transverso, parum arcuato, punctato-piloso,
antice longe flavociliato ; capite et prothorace reticulatis et tenuiter
punctatis ; elytris reticulatis, punctis minimis permultis ct majori-

1 Régimbart, Ann. Soc. Ent. France LXXVI, p. 202 (1907), algo see. Oc¢'.s. Eanl.
Blatter XX, p. 238 (1924).
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bus multo minus crebris impressis, in disco lineis sex laevibus parum
distinctis. Margine tomentoso in prothorace sat lato, post oculos valde
dilatato. in medio sinuato, a prothorace in elytris continuato, ad hu-
meros leviter angustato, postea sat regulariter oblique et subundulatim
dilatato, suturam ante apicem attingente. Truncatura leviter obliqua,
extus leviter sinuata, angulo suturali recto, externo anguste rotundato
subprominulo. & Tibiis anticis latis, brevibus, ad basin intus attenua-
tis, angulo apicali externo anguste rotundato, paululum prominulo et
denticulato ; tarso late ovali, ad apicem attenuato ; margine tomentoso
postice paulo latiore.

Habitat : China, Kuang-tung province, Tsha-jiu-san hill tracts,
ca. 1400 m. alt. in bamboo forest, VIII. 1910 (Mell coll.).

Types: 33, 1Qin my collection.

Nearly related to O. birmanicus Rég.! and to O. sublineatus Rég.?
In' the description of the latter the author cites a somewhat different
specimen from South China in the collection of the Brussels Museum,
which is probably indentical with the above described new species.
The resemblance to O. birmanicus is very great, in the latter,
however, the smooth lines on the elytra are wanting by which O. mell:
s easily distinguished. In O. sublineatus, which is less robust, the
lateral pubescence 1is narrower than in 0. melli, the smooth
portion of the elytra is therefore more broadly oval behind. In the
males of O. mell: the exterior apical angle of the anterior tibiae is some-
what prominent, and in this species the sculpture on the surface is much
more rough than in either of its two allies.

Orectochilus kempi, sp. nov.,

Long. 6—7 mm. Ovalis, ad humeros modice inflatus, postice magis
quam antice attenuatus. Supra niget, nitidus, subtiliter reticulatus
et tenuiter punctulatus, ad latera punctato-tomentosus, rufo margi-
natus ; infra nigro-ferrugineus, pedibus rufis, epipleuris flavis. Labro
brevi, antice arcuato; margine tomentoso in prothorace parum lato,
antice multo latiore, in elytris continuato, postea regulariter dilatato
et suturam paulo ante apicem attingente. Truncatura fere recta an-
gulis subobtusis nec prominulis. Tibiis anticis modice dilatatis angulo
externo apicali rotundato, tarsis in & parum dilatatis, subparallelis.

Habitat : Yembung, 1100 feet, bank of stream, 15-1-1912 (Abor
Exp., Kemp coll.).

Types: 13, 3 Qin the collection of the Indian Museum ; cotypes
in my collection.

Resembles O. discifer Walker®, but is broader in the humeral region
and more attenuated on both ends. The smooth part of elytra reaches
further backwards and is broadly oval behind like that in O. cribratellus
and in O. metallicus, from which, however, O. kempi may be easily
distinguished, especially by the superficial sculpture on the surface.

P

1 Régimbart, Ann. Mus. Genova (2) X, p. 550, pl. xviii, fig. 7 ; Ann. Soc. Eni. France
LX, p. 694 (1891).

® Régimbart, Ann. Soc. Ent. France LX, p. 695 (1891).

3Walker Ann. Mag. Nat. Hist. (3) IV, p. 91,(1859). Also see Redtenb., Reise Novara
11, p. 24, pl. i, fig. 11 (1867) and Régimbart, Ann. Soc. Ent. France (6) III, p. 416 (1883).
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Orectochilus neglectus, sp. nov.

Long. 5} mm. Ovalis, parum elongatus, antice et postice attenua-
tus, modice convexus. Supra niger, nitidissimus, ad latera punctato-
tomentosus, pubescentia auro-grisea, anguste flavo-marginatus ; infra
piceo-ferrugineus, epipleuris flavis, pedibus rufis. Labro antice rotun-
dato nigro, punctato-piloso, antice pilis longioribus flavis instructo ;
capite reticulato et remote punctato ; prothorace subtiliter transversim
reticulato ; reticulatione in elytris vix visibili, valde transversali et
obliqua. Margine tomentoso in pronoto sat lato, post oculos latiore,
in elytris continuato, postea (paululum oblique apicem versus) dila-
tato et suturam paulo ante apicem attingente ; spatio laevi ovali, pos-
tice leviter acuminato. Truncatura fere recta, angulis rectis. Tibiis
anticis longe triangularibus, ad basin attenuatis, postea subparallelis,
in & modice dilatatis, angulo externo apicali rotundato et denticulato ;
tarsis in Q angustis et subparallelis, in § parum dilatatis, ad apicem
attenuatis.

Habitat : Base of West Himalayas, Naini Tal Dt., Bareni, 1-IV-1910,

Type in the collection of the Indian museum ; cotype in my collec-
tion. Further specimens examined are from Naini Tal Dt., Kiari,
24-111-1910 ; Umbala Dt., Kalka, 16-V-1911 from small pond near
cultivation (Annandale coll.) ; Kumaon, Kathgodam, 1200 ft., 2-V-1911
(Kemp coll.) ; Patiala State, Base of Simla Hills, Dharampur Koa,
21-VII-1911 (Annandale coll.), all.in the collection of the Indian Mu-
seum. A single specimen from Almora Dt., Dwaharat, 5000 ft., 20-VI-
1923 (R. N. Parker coll.) in the collection of the Forest Research Insti-
tute at Dehra Dun has an evident whitish pubescence.

It is very similar in general form to O. limbatus Reg., but larger
in size ; a little larger than O. lucidus Reg.? and less convex than the
latter. It is moreover to be distinguished by the shape of the smooth
part in elytra, which is evidently acuminate posteriorly in O. neglectus,
and regularly oval in the two allied species.

Orectochilus gravelyi, sp. nov.

Long. 43—5 mm. Ovalis, sat elongatus, antice et postice attenua-
tus, sat convexus et compressus. Supra niger, nitidus, ad latera punc-
tato-tomentosus, flavo-marginatus ; infra nigricans, epipleuris flavis,
pedibus rufis. Labro nigro semicirculari, punctato et piloso, antice
laevi. Capite fortiter reticulato (aerolis rotundatis, postea magis trans-
versis) et remote punctato, prothorace subtiliter transversim reticu-
lato, in elytris reticulatione vix visibili, maxime transversali et obliqua.
Margine tomentoso in prothorace sat lato, post oculos dilatato, in elytris
continuato, post humeros regulariter dilatato et suturam ante apicem
attingente ; spatio leavi ovali. Truncatura pauluum obliqua, angulo
suturali fere recto, externo obtuso et rotundato. Tibiis anticis sat ro-
bustis, triangularibus (in & latioribus), angulo externo apicali valde
rotundato ct denticulato; tarsis in 3 oblongis, in Q@ angustis et sub-
parallelis.

¢ Régimbart, Ann. Soc. Ent. France (6) ILI, p. 424 (1883); I. ¢., LXXVI, p 211 (1907).
§ Régimbart, Ann. Soc. Ent. France (6) 111, p. 425, pl. xii, fig, 131 (1883) ; L c., LX,
p. 704 (1891); I ¢.,, LXXVI, p. 210 (1907).



200 Records of the Indian Museum. [ Vor. XXV1I,

Habitat : Chota Nagpur, Chaibassa River, 30-X1I-1910 (F. H. Gra-
vely coll.).

Types : a series of 12 specimens in the collection of the Indian Mu-
seum ; cotypes in my collection. Further examples were seen from
Chota Nagpur, Singhboom Dt., Chaibassa, 2-3-IIT1-1913 (Gravely coll.) ;
Ratnagiri Dt., Vashishti Valley, Pophli, ca. 400 ft., 1-2. V 1912 (Gra-
vely coll.) ; Satara Dt., Yenna Valley, Medha, 17-23-IV-1912 (Gra-
vely coll.); Satara Dt., Koyna Valley, Helvak, ca. 2000 ft., 28-30-IV-
1912 (Gravely coll.).

Very similar in form to O. haemorrhous Rég.,* particularly its rather
elongate shape and the labrum which is nearly as strongly produced ;
the outline of the smooth part on the elytra is however nearly regularly
oval in O. gravely:.. In these characters it approaches O. neglectus Ochs
and O. limbatus Rég.,2 which are however less elongate and have the
labrum less produced. In the latter moreover the lateral pubescence
is regularly broadened, the inner outline being concavely curved from
the humeral part to the apex. In O. gravelyi it is somewhat undulate
slightly convex in the median part

Orectochilus scalaris Rég.

1880. Orectochilus scalaris, Régimbart, Notes Leyden Mus. 11, p. 215,

1883. Orectochilus scalaris, Régimbart, Ann. Soc. Ent. France (6) III, p. 430, pl.
xii, figs. 134, 134a.

1887. Orectochwlus scalaris, Régimbart, Midd. Sumatra IV, p. 12, pl. i, fig. 11.

1891. Orectochilus scalaris, Réglmbart Ann. Soc. Ent. France LX, p. 705.2

Of this very variable species Régimbart has noted three different
forms, which in my opinion are sufficiently distinct to be considered as
representing separate subspecies.

The typical form is represented by the specimens from Java and
Sumatra, on which the species was described.

subsp. andamanarum nov.

Forma typica major, pubescentia laterali elytrorum posterius uni
lobatim dilatato, suturam secundum truncaturam ante apicem attin-
gente.

Habitat : Andaman Islands.

Types in the collection of the Indian Museum.

The Andaman specimens are averagely larger in size than the typi-
cal ones, the shape of the lateral pubescence in elytra differs as illus-
trated by figs. 134 and 134a on pl. xiiin Ann. Soc. Ent. France (6) 111
(1883).

subsp. parvulus, nov.

Forma typica minor, magis elongatus et parallelus, pubescentia
laterali elytrorum fere ut in forma typica.

1 Régimbart, Ann. Soc. Ent. France LX, p. 706, pl. xviii, ﬁgs 13, 13a (1891).

2 Régimbart, Ann. Soc. Eut. France (6) I11, p. 424 (1883) ; I. ¢. LXXVI, p. 211 (1907)

3 See also Zimmermann, Ent. Mittedl. p. 168 (1917), a.nd Peschet Opusc. Inst. Sch.
Saigon I, p. 11 (1923).
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Habitat : Lower Burma, Amherst Dt., Kawkareik tc third camp,
21-XT—1-XTI-1911 (F. H. Gravely coll.).

Types in the collection of the Indian Museum ; cotypes in my col-
lection. Recorded by Régimbart from Thagata and Kawkareik (coll.
Fea, 1887). The specimens from these localities are much smaller in
size than those of the typical from, they are more elongate and have
evidently more parallel sides. The shape of the lateral pubescence in
elytra is similar to that of the typical specimens.

Orectochilus fletcheri, sp. nov.

Long. 4}—b mm. Ovalis, antice et postice attenuatus, ad humeros
leviter inflatus, valde convexus. Supra nitidus, nigro-aeneus, ad latera
punctato-tomentosus, flavo marginatus ; infra nigricans, abdomine
rufescente, epipleuris flavis, pedibus rufis. Labro semicirculari pro-
ducto, nigro, reticulato et punctato, ciliis flavis, antice longioribus ins-
tructo. Capite magno, fortiter reticulato (aerolis rotundatis) et remote
punctato. Prothorace eodem modo reticulato, ad latera late punctato-
tomentoso. Elytris subtiliter transversim reticulatis et punctis remotis
sat fortis instructis, margine tomentoso antice sat angusto, paulo ante
medium subito intus dilatato et paululum lobatim antea producto,
postea in 3 regulariter dilatato et suturam paulo ante apicem attingente,
in @ postea minus dilatato, margine laterali fere parallelo, angulum su-
turae anguste secundum truncaturam attingente. Truncatura fere
recta, extus paululum sinuata, angulo suturali recto, externo subob-
tuso. Tibiis anticis rectis subparallelis angulo externo apicali anguste
rotundato, tarso in 3 dilatato oblongo, in @ subparallelo.

Habitat : S. Malabar, Kollengode, 28-XII-1919, from tank-bund
(N. K. M. coll.).

Types: 23, 6 Qin the collection of the Agricultural Research Ins-
titute at Pusa ; cotypes in my collection.

Closely related to O. kaemorrhous Régimbart,! but less elongate and
rather broader in shape. The lateral pubescence has only one lobe, which
is situated at about one-half of the length of elytra and is regularly
and concavely broadened from there to the apex. In the males the
pubescence is more broadened in its posterior portion than in the
females. In these respects and in general appearance O. flefcheri still
more resembles O. africanus Ochs,? which is, however, more elongate,
less strongly alutaceous and has the lateral pubescence of elytra less
strongly broadened towards the apex.

Orectochilus marginipennis Aubé.

1838. Orectochilus marginipennis, Aubé, Spec. Coleop. VI, p. 744.

1883. Orectochilus marginipennis, Régimbart, Ann. Soc. Ent. France (6) 11T, p.
429, pl. xii, figs. 133, 133a.

1891. Orectochilus marginipenr.is, Régimbart, Ann. Soc. Ent. France LX, p. 704,

1891. Orectochilus marginipennis, Régimbart, Ann. Mus. Genova (2) X, p. 550.

1907. Orectochilus marginipennis, Régimbart, Ann. Soc. Ent. France LXXVI,
p. 214.

As already mentioned by Régimbart there is a difference betwcen
the specimens from Java and Sumatra and those from the Asian main-

4 Régimbart, Ann. Soc. Ent. France LX, p. 706, pl. xviii, figs. 13, 13a (1891).
5 Ochs, Ent. Blatter, XIX, p. 169 (1923).
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land, which chiefly concerns the latitude of the lateral pubescence in
elytra, which in the insular specimens reaches posteriorly the sutural
angle. In the mainland specimens it is posteriorly less broadened,
reaching the truncature at about two-thirds of its width, and continued
to the sutural angle only by a narrow prolongation along the truncature.
The mainland specimens are also larger in size and more shining.

As the species was described by Aubé from Javan specimens, these
must be considered as the typical form, the Sumatran specimens do not
seem to be different and those from Perak in my collection approach
them very nearly.

O. subsulcatus Rég.! is a synonym of this species. I describe below
two new subspecies.

subsp. angustilimbus, nov.

Long. 5}—6 mm. Forma typica major, supra nitidior, pubescentia
laterali in elytns minus extensa, posterius minus dilatata.

Habitat . Dehra Dun, U. P., West Himalayas, Lachiwala, 8-1V-1923
(Cameron).

Types : in the collection of the Forest Research Institute at Dehra
Dun ; cotypes in my collection.

A single female from Assam in my collection is nearly of the same type
and is probably very similar to the specimens collected by Fea in Burma.2

subsp. parvilimbus, nov.

Long. 41 mm. Forma typica minor, pubescentia laterali in elytris
posterius minime dilatato.

Haobitat : China, Canton Province, Tsha-jiu-san, ca. 1400 m. alt.
in bamboo-forest, VIII-1910 (Mell coll.).

Type: 13 in my collection of very small size. The lateral pubes-
cence in elytra is only scarcely broadened posteriorly, the smooth part
of elytra very broadly oval.

Orectochilus cylindricus Rég.
1891. Orectochilus cylindricus, Régimbart, Ann. Soc. Ent. France LX, p. 713.

@ Masculo fere omnino similis, paulo major, elytris indistincte longi-
tudinaliter striatis, tarsis minus latis.

Types @ from Pusa (Bengal) in the collection of the Agricultural
Research Institute at Pusa and in my collection.

The species was described by Régimbart from a single male from
Bengal : Murshidabad. A small series of Orectochilus received from
Pusa, in which specimens of the above species were mixed with O. gan-
geticus Wied., contained some females, which are to my knowledge the
first females of this species which have ever been collected. Contrary
to Régimbart’s conjecture there is no difference in the shape of the
lateral pubescence in the two sexes ; the females are however larger in
size than the males and show on the elytra some indistinct longitudinal

1 Régimbart, Notes Leyden Mus. II, p. 215 (1880) and Midd. Sumatra 1V, p. 12, pl.
i, fig. 10 (1887).
¢ Régimbart, Ann. Soc. Ent. France LX, p. 704 (1891).
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striae, which are scarcely visible in the males. The anterior tarsi are
only scarcely enlargened in the males of this species.

Orectochilus coronatus, sp. nov.

Long. 6 mm. Oblongo-ovalis, sat elongatus, ad humeros modice
inflatus, postice valde attenuatus, ad suturam valde convexus. Supra
niger, leviter aenescens, flavo-marginatus, ad latera et postice punc-
tato-tomentosus ; infra nigricans, epipleuris flavis, pectore medio,
abdomine pedibusque rufis, pygidio rufo. Labro semicirculari sat pro-
ducto, antice rufo-marginato et longe flavo-ciliato, supra modice punc-
tato et piloso, subtiliter transversim reticulato. Capite magno reticu-
lato (aerolis rotundatis), prothorace et elytris eodem modo reticulatis,
elytrorum spatio laevi sexstriato. Margine tomentoso in prothorace
sat angusto, antice latiore, in elytiis ad humeros angustissimo, postea
fortiter et leviter undulatim dilatato, ad quartam partem subito loba-
tim intus producto et suturam multo ante apicem attingente, spatio
laevi elytrorum postea trilobato. Truncatura convexa, extus sinuata,
angulo exberno acuto et leviter prominulo. Tibiis anticis rectis, sat
debilibus, angulo externo apicali deleto, tarso subparallelo.--3 ignotus.

Habitat : N E. Assam, Sadiya, Dikrang River, 26-XI-1911 (Abor
Expedition, Kemp coll.).

Type: 1 Qin the collection of the Indian Museum.

It resembles the female of O. vitalisi Peschet! in general appearance
but is more elongate and strongly attenuated towards apex, approach-
ing in form O. wndulans, O. cylindricus and O. gangeticus. Further
it differs from O. vitalise in the shape of the smooth part of elytra, which
1s narrower in 0. coronatus and evidently trilobed at the apex.

Orectochilus annandalei, sp. nov.

Long. 8—82% mm. Ovatus, elongatus, ad humeros modice inflatus
antice et postice sat attenuatus, valde convexus. Supra niger, nitidis-
simus, ad latera punctato-tomentosus, flavo-marginatus; infra niger,
ano pedibusque natatoribus ferrugatis, epipleuris flavis. Capite magno,
antice subtilissime reticulato et punctis remotis instructo; clypeo
fortius reticulato ; labro modice producto, antice rotundato, supra
reticulato et punctato, ciliis flavis, antice longioiibus, instructo. Pro-
thoracis margine tomentoso sat lato, antice multo latiore, elytrorum
ante medium angusto, circiter ab medio dilatato et truncaturam ad
tertiam partem attingente, in Q postea margine externo parallelo, in 3
ad apicem magis suturam versus dilatato. Elytris lacvis ad apicem
(in @ fortius) subtiliter transversim reticulatis; truncatura obliqua,
pa,ulu'.um convexa, angulo externo valde acuto, spinoso et producto,
Interno angustissime rotundato. Tibiis anterioribus subparallelis,
ad basin fortiter attenuatis et paululum sinuatis, fere recte truncatis,
angulo externo apicali paulatim rotundato, in & evidenter extus pro-
ducto. Tarso in 3 sat late ovali, ad apicem attenuato, in @ multo
angustiore et subparallelo.

! Peschet, Opusc. Inst. Sci. Saigon 1, p. 14 (19H23),
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Habitat : South India, Travancore, w. side of Western Ghats, Tenma-
lai, 22-X1-1908 (Annandale coll.).

Types: 33, 1 Rin the collection of the Indian Museum ; cotypes
in my collection.

Very similar to O. indicus Rég.,! which is, however, a little smaller
in size, but the labrum is more prominent in 0. wndicus, the exterior
apical angle of elytra less spinously produced than in O. anndndale.
It is also nearly related to O. spiniger Rég.,? but is to be distinguished
by its less prominent labrum, the evidently rounded sutural angles of
the elytra, the characteristic anterior tibiae of the male and the some-
what different shape of the lateral pubescence.

1 Regimbart, Ann, Soc. Ent. France (6) II1, p. 435, pl. xii, fig. 141; I. ¢., LX, p. 714
(1891) ; L. c., LXXVI, p. 217 (1907). Also see Zimmermann, Eni. Mitteil. p. 168 (1917).

8 Régimbart, Notes Lenden Mus. 1L, p. 214 (1880) 3 Ann. Soc. Ent. France (6) III,
p- 436, pl. xii, fig. 139 (1883); I. c., LX, p. 715 (1891) ; Midd. Sumatra IV, p. 12, pl. i,
fig. 9 (1887). Also see Peschet, Opusc. Inst. Sci. Saigon I, p. 9 (1923).



ON A COLLECTION OF ANTS (FORMICIDAE) FROM THE
ANDAMAN ISLANDS.

By Dureapas MurHERIL, M.Sc., Lecturer in Zoology, Calcutta University
and S. RiBEIRO, Assistant, Zoological Survey of India.

Our knowledge of the ants of the Andaman and Nicobar Islands is
very meagre. Forel described a few forms and recorded several others
from these islands in 1903 ! while casual references are also included by
Binghsm 2 and Emery 3.

The collection on which this report is hased was made by the lade
Dr. N. Annandale in the Southern Andamans during November and De-
cember 1923 and, through the courtesy of Dr. B. N. Chopra, we have had
the opportunity of working out this small collection. We have only
given a list of the well-known species and have not attempted to describe
the seemingly new species for want of sufficient material. In all, speci-
mens of thirteen widely distributed genera are recorded which comprise
fifteen species.

Owing to the paucity of the material at our disposal it is not possible
for us to discuss the ant-fauna as a whole nor are we able to indicate as
to which of the genera and species are endemic in the Andamans.

In conclusion we have to express our best thanks to. Dr. B. Prashad
for his kindness in going through the paper.

Subfamily PoONERINZE.

Odontoponera transversa (Smith).

1857. Ponera transversa, Smith, Journ. Linn. So¢. Lond., 11, p. 68.
1900. Odontoponera transversa, Forel, Journ. Bomb. Nat. Hist. Soc., XII1, p. 314.
1903. Odontopo: era transversa, Bingham, Faun. Brit. Ind. Hym., II, p. 73,
fig. 38.
1911. Odontopo: era transversa, Emery, Gen. Ins. ( Wytsmanr), Hym., p. C0.
This species is spread throughout Indo-Malaysia and extends up to the
Philippine Islands. It is represented in the Indian Museum collection
by three specimens from Sikkim ; Margherita, Assam.
Two solitary workers were taken on the ridge of Mt. Harriet, ca.
1,000 ft., “ singly on path in deep jungle, 30-xi-23.”

Diacamma vagans (Smith).

1861, Porera vagans, Smith, ibid., V, p. 103.

1903. Diacamma vagans, Bingham, op, cit., pp. 81-82, fig. 43.

1903. Diacamma rugosum var. tndicum, Forel, Rev. Suisse Zool., XI, p. 400,
1911. Diacamma rugosum var. indica, Emery, op. cit., p. 67.

The distribution of the species is Sikkim ; Bombay ; Orissa ; Bengal ;
Lokolot Goyabe, Shaal Bay and Kyd Island, Andamans; Ceylon. In

1 Forel, Rev. Suisse Zool., X1, pp. 399-411 (1903).
* Bingham, Faun. Brit. Ind. Hymenoptera 11 (1903).
? Emery, Gen. Ins, (Wytsman), Hymenoptera (1911-12 and 121-22).
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the Indian Museum collection there are specimens from Darjiling dis-
trict, 1,000—3,000ft., E. Himalayas ; Purneah, Bihar ; Soerabaya, Java.

Five workers were found on the western side of Mt. Harriet at an
altitude of 800 ft., “ Ants with grub under stone in jungle, xii-23,” and
two workers and a single winged male at an altitude of 1,100ft. on the
same hill, ““issuing together from a hole in the ground in the garden,
3-x1i-23.” The nest of this species and that of Aphaenogaster beccaris
were found “ together under stone in jungle, xii-23.”

The colouration of the winged male is yellow while that of its
antennae black. Bingham in his ‘““ Fauna” volume p. 81 mentions
that the male is black in colour, the mandibles, antennae and legs being
reddish brown.

Bothroponera rufipes (Jerd.).

1851. Ponera rufipes, Jerdon, Madr. Journ. Litt. Sc., XVII, p. 119.
1857. Ponera rufipes, Smith, op. cit., p. 67.
1858. Pachycondyla rufipes, id., Cat. Hym. Brit. Mus., VI, p. 106.
1889. Bothroponera rufipes, Emery, Ann. Mus. Stor. Nat. Genova, XXVII,
p. 495.
1900. Ponera (Bothroponera) rufipes, Forel, op. cit., p. 323.
1903. Bothroponera rufipes, Bingham, op. cit., pp. 96-97, fig. 50.
19°1. Pachycondyla (Bothroponera) rufipes, Emery, op. cit., p. 76.
Specimens of this species are recorded as occurring in the Himalayas ;
N. Kanara to Malabar, Western India; the Siwaliks to Assam up to
4,000 ft.; Burma ; Tenasserim; Bengal; Kandy, Ceylon. Individual
workers in the collection of the Indian Museum are from the Darjiling
district, 1,000—3,000 ft., E. Himalayas, La-ai R., Kalem Valley, Mishmi
country and Sibsagar, Assam.
Three workers collected on the ridge of Mt. Harriet, ca. 1,000 ft.,
“singly on path in deep jungle, 30-xi-23”° and one worker at an
elevation of 900 ft. on the mount itself, *“ on jungle floor, xi-x1i-23.”

Subfamily MYRMECINZ.

Cremastogaster wroughtonii Forel.

1902. Cremastogaster wroughionii, Forel, Rev. Sutsse Zool., X, p. 2086.

1902. Cremastogaster (Oxygyne) wroughtons, id., Journ. Bomb. Nat. Hist. Soc.,
X1V, pp. 681 and 684.

1903. Cremastogaster wroughtoni, Bingham, op. cit., pp. 128, 129, fig. 57.

1922. Cremastogaster (Paracrema) wroughtoni, Emery, Gen. Ins. (Wytsman),
Hym., p. 156.

The spread of this species has hitherto been confined to India (proper).
One worker captured on the ridge of Mt. Harriet, ca. 1,000 ft. “on
path in cleared ground, 30-xi-23.”

Phidologiton sp.

Several workers and two soldiers were collected on Mt. Harriet, 1,100 ft.
““Small ant- very common in house.. The bite is painful and the irrita-
tion lasts for some time,. 3-xi-23 ; in an empty but imperfectly closed
snail-shell in a box on my working table, 4-xii-23.”



1925.] D. MUgHERJI & S. RiBEIRO : Andaman Ants. 207

Tetramorium guineense (Fabr.).

1793. Formica guineense, Fabricius, Ent. Syst., II, p. 357.

1862. Myrmica guineensis, Roger, Berl. Ent. Zeitschr., VI, p. 293.
1862. Tetramorium guineense, Verk. Zool.- Bot. Ges. Wien., XII, p. 740.
1903. Tetramorium guineense, Bingham, op. cit., pp. 184-185.

1922. Tetramorium guineense, Emery, op. cit., p. 278.

Individuals of this species are recorded as being found only in Bombay
and N. Kanara, Western India.

Seven workers were taken on Mt. Harriet, < in flowers of pumpkin,

1-xii-23 ; nest in trunk of plantain-tree under base among dead leaves,
2-x11-23.”

Tetramorium sp.
Two workers collected at Ross Island, xii-23.

Aphaenogaster beccarii (Emery).

1887. Ischnomyrmex beccarii, Emery, Ann. Mus. Stor. Nat. Genova, XXV,
p. 456, pl. i, fig., 12.

1888. Aphaenogaster (Ischnomyrmez) beccarii, id., op. cit., p. 532, pl. 9, fig. 4.

1902. Stenamma (Ischnomyrmex) beccarii, Forel, op. cit., p. 694.

1903. Aphaenogaster beccarii, Bingham, op. cit., pp. 271-272, fig. 82.

1921. Aphaenogaster (Aphaenogaster) beccarii, Emery, Gen. Ins. (Wytsman),
Hym., p. 64,

The species is distributed in India and Sumatra. The Indian Museum
possesses a worker from Paresnath, 4,000-4,400 ft., W Bengal.

Nine workers were taken on Mt. Harriet, 1,100 ft. ““at base of epi-
phytic fern and tree-stump. Small millepede with ants, 30-xii-23.”
Found with nest of Diacamma vagans * together under stone in jungle,
xii-23.”

Monomorium sagei Forel.

1902. Monomorium saget, Forel, op. cit., p. 211.

1902. Monomorium sagei, id., op. cit., p. 686.

1903. Monomorium saget, Bingham, op. cit. pp. 208-209.

1922. Mononorium (Xeromyrmez) saget, Emery, op. cit., p. 177.

The specimens of this species, as previously recorded, were known
only from Dharmsala, N. W Himalayas.

Nine females and several workers together with many pupae andlarvae
were collected on Mt. Harriet, 1,100 ft., *“ in shells, xii-23.”

Subfamily DOLICHODERINAE.

Tapinoma melanocephalum (Fabr.).

1793. Formica melanocephala, Fabricius, op. cit., p. 353.
1851. Formica nana, Jerdon, op. cit., p. 125.
1858. Myrmica pellucida, Smith, op. cit., p. 124.

1895. Tapinoma melanocephalum, Forel, Journ. Bomb. Nat. Hist. Soc., 1X,
p. 472.

1903. Tapinoma melanocephalum, Bingham, op. cit., p. 30

1912.. Tapinoma melanocephalum, Emery, CGen. Ins. (Wytsman), Hym., VI,
p. 41.

The species is widely distributed being evidently well-represented
in both hemispheres. The Indian Museum collection contains several
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examples from Poona, Western India ; Puri, Orissa sea-coast; Thingan-
nyinaung to Myawadi, 0—900 ft., Lower Burma.

Five workers were obtained from Aberdeen, ‘“ under stones in open
ground, xii-23.”

Subfamily CAMPONOTINE.

Oecophylla smaragdina (Fabr.).

1775. Formica smaragdina, Fabricius, Syst. Ent., p. 828.
1894. Oecophylla smaragdina, Forel, Joum Bomb Nat. Hist. Soc., V111, p. 400.
1903. Oecophylla smaragdina, Bmgham op. cit., p. 311, fig. 93.

This ant is recorded from India, Burma and Ceylon, generzlly, snd
also from the Andamans. It has a wide geographical range extending
through the Malay Peninsula into New Guinea and Australia. In the
collection of the Indian Museum there are individuals from Sikkim ;
Dehra Dun, N. W Himalayas; Orissa; Calcutta and environs, Netrakona,
Mymensingh district and Ra]mahal Bengal ; Khasi Hills, Garo
Hills, Sibsagar and Kobo, 400 ft., Assam ; Port Blair and Ross Island,
Andamans.

Three workers were taken onthe summit of Mt. Harriet, 1,190 ft.,
30-x1-23.

Plagiolepis longipes (Jerd.).

1851. Formica longipes, Jerdon, op. cit., p. 122.
1894. Plagiolepis longipes, Forel, op. czt p- 414.
1903. Plagiolepis longipes, Bingham, op. czt PP. 320-321, ﬁg 97.

The species has a widespread distribution in India, excepting the
hot arid regions of the N. W Provinces, Punjab and Central India.
It does not appear to be uncommon in Burma and Ceylon. Forel re-
cords it from Chatham and Port Blair, Andamans and Indo-China. The
Indian Museum possesses several examples from the Darjiling district,
E. Himalayas; Calcutta and environs, Bengal; Misty -Hollow, W side
of Dawna Hills, ca. 2,200 ft., Burma.

Nine workers were captured on Mt. Harriet, ca. 1,000 ft., ““in dead
log on jungle floor, 30-xi-23.”

Prenolepis longicornis (Latr.).

1802. Formica longicornis, Latreille, Hist. Nat. Fourm., p. 113.
1894. Prenolepis longicornis, Forel, op. cit., pp. 406-407.
1903. Prenolepis longicornis, Bingham, op. cit., pp. 326-327.

Bingham speaks of this ant as existing “ throughout our limits,
and introduced and spread over all tropical countries.”” There are speci-
mens in the Indian Museum collection from Girgaon, Bombay and Poona,
Western India ; Puri, Orissa sea-coast ; Calcutta and environs, Bengal ;
Allahabad, U. Provs. It seems evident that, from their geographical
distribution in India, these ants prefer generally to frequent dry and
moist areas.

Two females and three workers were collected at Aberdeen, * under
stones in open ground.”
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Polyrhachis bicolor Smith.

1858. Polyrhachis bicolor, Smith, op. cit., p. 65.

1893. Polyrhachis bicolor, Forel, Journ. Bomb. Nat. Hist. Soc., VIII, pp. 26
and 34.

1903. Polyrhachis bicolor, Bingham, op. cit., pp. 395-396.

Individual workers of this species have been found in Bengal;
Burma ; Molucca and the Philippine Islands. They are represented in
the museum collection by specimens from Barrackpore near Calcutta,
Bengal.

A single worker was taken at Port Blair.

Polyrhachis laevissima Smith.

1858. Polyrhachis laevissima, Smith, op. cit., p. 64, pl. 4, fig. 42.
1867. Polyrhachis globularia, Mayr, Tijdschr. Ent., X, p. 41.

1893. Polyrhachis laevissima, Forel, op. cit., pp. 21 and 30.

1903. Polyrhachis laevissima, Bingham, op. cit., pp. 402-403, fig. 137.

The speciesis known from Orissa; Bengal; Assam; Tenasserim ;
Bumila Creek and Kyd Island, Andamans; Indo-China ; Malacca ; Siam
to Java. In the Indian Museum collection there are workers from
Poona, Western India; Calcutta and environs, Bengal; Sibsagar and
Sadiya, Assam.

Two workers were collected from the summit of Mt. Harriet, “in
dead log, 1-x11-23.”






REPORT ON SOME TETRAXONID SPONGES IN THE
COLLECTION OF THE INDIAN MUSEUM.

By A. Kuvmar, M.A. (Cantab.), Reader-in-Zoology, Punjab University.

The present paper is a report on a collection of sponges which was
sent to me for study by the Zoological Survey of India in 1922. The
major part of the work on this collection was done in the Zoological
Laboratory of the Government College, Lahore, and I also had the
advantage of examining the rich collections of the Indian Museum
and consulting the necessary literature in the library of the Zoological
Survey of India, Calcutta, during the summer of 1923. Throughout
my stay in Calcutta I had the benefit of the friendly criticisms of the
late Dr. N. Annandale, who was always ready to help me with his experi-
ence and knowledge ; I cannot fully express the debt of gratitude which
I owe to him for his help.

The greater part of the collection dealt with in this paper consists
of sponges trawled in the Bay of Bengal by the Bengal Fisheries steamer
“ Golden Crown ” in the years 1908-1910. Of the other collections
which I also had for examination there were two important ones made
by Dr. 8. W, Kemp at Killikarai (S. India) and at Waltair on the coast
of the Bay of Bengal. A few other miscellaneous specimens from various
places along the coasts of India have also been dealt with in this paper.

The specimens from Waltair were specially interesting as they were
accompanied by notes regarding the colouration of the living sponges
recorded at the time of collection, and as a result I am able to record
instances of sponges of the same species growing in the same locality
and having different colouration. This was specially remarked in the
case of Gellius fibulatus (Schmidt).

I have followed Dendy ! and Hentschel 2 regarding the classifica-
tion adopted in this paper.

Hentschel divides the order Tetraxonida into three sub-orders :—

Sub-order 1. Homosclerophora.
5» 2. Astrotetraxonida.
’ 3. Sigmatotetraxonida.

No representatives of the first suborder were found among the
sponges sent to me. Three genera and three species belong to Astro-
tetraxonida, and fourteen genera and nineteen species belong to Sig-
matotetraxonida. Of these seven species appear to be new to science.

1 Dendy, Ceylon Pearl Oyster Fisheries Report, 111, pp. 69-24G (1905).
2 Hentschel, Faun. Sidwest-Australiens, 11, pp. 347-402 (1909); id. III, pp. 277-
393 (1911).
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The list of species is as follows :—

Sub-order Astrotetraxonida. (11) Histoderma encrusta, sp. nov.
Family Stelletidae. Sub-family Ectyoninae.
(1) Asteropus simplex (Carter). (12) Clathria encrusta, sp. nov.
(2) Ancorina simplex (Lendenfeld). (13) Raspalia anastomosa, sp. nov,
Family Chondrosiidae. (14) Rasgalia fruticosa (Dendy).
(3) Chondrilla killakaria, sp. nov. Sub-family Axinallinae.
Sub-order Sigmatoteroxonida. (15) Acanthella ramosa, sp. nov.
Family Lithistidae. (16) Amorphinopsis excavans (Carter)
(4) Discodermia tnterspersa, sp. nov. var. digitifera (Annandale).
Family Tetillidae. (17) Amorphinopsis kempi, sp. nov.
(5) Cinachyra anomola (Dendy). Family Clavulidae.
(6) Paratetilla bacca (Selenka). Sub-family Spirastrallinae.
Family Haploscleridae. (18) Spirastrella florida (Lendenfeld).
(7) Gellius fibulatus (Schmidt). (19) Spirastrella punctulata (Ridley).
(8) Gellius toxius (Topsent). Sub-family Clioninae.
(9) Reniera tuberosa (Dendy). (20) Cliona viridis (Schmidt).
(10) Pachychalina fibrosa (Ridley and Sub-family Suberetinae.
Dendy). (21) Suberites cruciatus (Dendy) var. @
Family Desmacidonidae. pressa (Dendy).
Sub-family Myecalinae. (22) Suberites carnosus (Topsent).

Sub-order ASTROTETRAXONIDA.
Family STELLETIDAE.

Asteropus simplex (Carter).
1916. Asteropus simplex, Dendy, Trans. Linn. Soc. (Zool.) XVII, p. 251.

This is represented in the collection, by two large pieces,of appro-
ximately the same size, measuring 9 cm. X 7-5 cm. in diameter and
5 cm. high. Both of them have a spherical outer surface and have
evidently been cut from a very much larger sponge. The texture of
the sponge is hard and the surfaceis pierced through by large oxea
which make it rough and nasty to handle. On the surface a number
of oscula are visible. Embedded within the body of the sponge are a
number of broken molluscan shells; also jammed in the exhalant
canals are to be found a number of small Crinoids and Crustacea. The
colour of the sponge in alcohol is dirty grey. A dermal membrane
is present in some portions, but is rubbed off from the greater part of
the sponge.

The skeletal frame-work consists of a dense mass of loose oxea lying
scattered in all directions. The sanidasters, though present in all parts
of the sponge, are found in great abundance in the cortex.

The megascleres consist of smooth, curved, sharp-pointed oxea.
The oxea taper down to points rather gradually andare thichest about
themiddle. Insome of them the bend in the middle is rather sharp.
The oxea show a great amplitude of variation in length being from
1-2 mm. to 2-54 mm. long and 08 mm. in thickness.

The microscleres are of two kinds, sanidasters and oxyasters.

The sanidasters consist of a straight axis wi h perfectly erect and
blunt spines at right angles to it. The ends of the central sxis are
bifurcate. They measure from -013—023 mm. in length.

The oxyasters, which are rare, measure from tip to tip of rays-03
~038 mm, The individual rays measure -015 mm, where the rays are
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equal and -023--015 mm. where they are unequal.  The rays are per-
fectly smooth and sharp pointed.

Carter describes the texture as “ loose,” but the present specimens,
like those described by Dendy, are *“ firm and compact.” Both Carter !
and Sollas 2 describe the osculas as being placed in depressions. They
are scattered on the sides in the present case. Besides this the oxea
of the present specimen are larger than those of any yet recorded.

Collected by Bengal Fisheries Steamer ‘ Gold Crown,” Orissa
Coast, 20 fathoms, 24th February 1909.

Ancorina simplex (Lendenfeld).

1897. Ancotina swnplem, Lendenfeld, Abhand. Senckenb. Nat, Ges. XXI,
p. 96, pl. ix, figs. 12-34.
1903. Ecionema bacillifera, Lendenield, Das T'ierreich, Tetraxonia, p. 60.

The specimen was found growing on a dead coral. It is cream
coloured, irregular in shape, hard and incompressible, and measures
46 cm. X 3-15 cm. in diameter and 1-9 cm. in height. In the living
state the colour of the sponge is pale yellow. The surface is somewhat
rough though apparently glossy and is provided with minute pores
leading into the inhalant system. On the sides of the sponge there
are two groups of oscula. A definite cortex is present with sub-
cortical cavities. Spicules are arranged in bundles.

The skeletal frame-work consists of bundles of spicules, the ortho-
triaenes reaching up to the cortex, and the cladi interlacing with each
other give remarkable firmness to the surface. The large oxea also
extend up to the surface. The cortexis provided with a dense mass
of small roughened microstrongyla, besides possessing a palisade of
very thin oxea ; the latter are, however, very long and extend a little
beyond the sub-cortical cavities into the choanosome. J ust below
the cortex there is a second row of orthotriaemes. The protriaenes
and the anatriaenes usually end a little below the sub-cortical cavities
though occasionally they reach up to the surface with their rhabdomes
directed inwards. Some spinous microxea are also found scattered in
the choanosome.

The spicules are as follows :—

(@) The orthotriaenes are 1-6-1-92 mm. long, and consist of a straight
rhabdome tapering gradually to a point from the base of the cladl
The cladi are from :12--16 mm. long.

(b) The Anatriaenes measure from 1-5 mm.to 2-24 mm. in length,
and are much more delicate than the orthotriaenes. Two varieties
can be distinguished ; in one the cladi are more curved than in the
other.

(¢) The choanosomal oxea are most abundant. They are 1-36 mm.
to 2:04 mm. long, and 034 thick. These spicules are usually straight
but a few slightly curved ones also occur. They are thickest in the
middle, tapering gradually to a point on each side.

! Carter, Ann. Mag., Nat. Hist. (5) TII, p. 349 (1879).
2 Sollas, Challenger Reports, XXV, p. 205 (1888).
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(d) The cortical oxea, measuring -13 mm. to ‘2 mm. in length, are
found in the cortex only, where they form a thin palisade.

(e) Protriaenesare present in very small numbers, being 1:72 mm.
in length. The rhabdome is thickest in the middle becoming hair-
like towards the free end.

Occasionally orthodiaenes and prodiaenes were also seen but these
are probably abnormalities.

The only microscleres are roughened or spinous microxea measur-
ing ‘012 mm. to ‘018 mm. in length.

Lendenfeld (loc. cit.) mentions the presence of asters in the ““ Pul-
pakanal > of Arcoriza simplex and subsequently regards Ancorina
simplex as synonymus with Ecionema bacillifera. 1 failed to find any
trace of asters in spicule preparations made from all parts of the sponge.
Hence the asters described by Lendenfeld might have been foreign bodies,
especially as they were noted only in the “ pulpakanals.” Is the sponge
therefore to be regarded as a Sigmatotetraxonid or as an Astrotetra-
xonid ? The only microscleres met with are spinous microxea which
may be derived by a reduction of the spined sigmata in forms like Fan-
gophilina hirsuta ! or by a reduction of true asters. Owing to the general
disposition of spicules and the preponderance of orthotriaenes, this
sponge is to be included in the family Stelletidae under its old name of
Ancorina simplex.

Locality—Ramnad district, South India, from Coral reefs, 18th
February, 1913. Collected by Dr. S. W. Kemp.

Family CHONDROSIIDAE.
Chondrilla kilakaria, sp. nov.

This consists of a very thin film of brown colour in alcohol and bright
orange in the living state, much less than 1 mm. in thickness. Spher-
asters, which are the only spicules, are densely crowded together and
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F10. 1.—Chondrilla ilakaria, sp. nov. Spherasters X 35.

even the thinnest piece of the film that might be examined under the
microscope contains the tylostyles of Cliona millepunctata (Hancock),?

1 Lendenfeld, Valdivia Expedition Reports, XI, p. 157 pl. x, figs. 13, a-e, (1907).
2 Hancock, Ann. Mag. Nat. Hist. (2) III, p. 341 (1849), and Topsent, Arck. Zool.
Exp. Qen. (2) IX, p. 574 (1891).
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over which the Chondrilla seems to be parasitic. The Cliona and the
Chondrilla are both present on 3 small pieces of dead coral.

The spherasters of this specimen measure from -02—024 mm. in
diameter (text-fig. 1). The rays are very smooth and are long com-
pared with the centrum of the spheraster. This species comes very
near the parasitic form Chondrilla nucula.! This species, however,
differs from C. nucule in so far that the smallest spherasters of
Chondrilla kilakaria are bigger than the largest spherasters of C. nucula.
Besides this there is some difference in the shape of the spherasters
which in C. nucula possess short and stumpy rays, whereas in the
present species the rays are long.

Locality.—Kilakarai, Ramnad district, S. India, from Coral reef
collected by Dr. S. W Kemp, 12th February, 1913.

Type—No. P. 193/1 in the Zool. Surv. Ind. (Ind. Mus.).

Sub-order SIGMATOTETRAXONIDA.
Family LITHISTIDAE.

Discodermia interspersa, sp. nov.

This consists of a mass of Spiroglypha shells which intertwine with
each other and have the sponge growing in the spaces between them.

The entire mass measures 9-5 X 6:5 X 2:9 cm. The colour of the
Vermetid molluscan shells in spirit is almost white and that of the
sponge is dirty brown.

Most Lithistid sponges, owing to the nature of their skeleton, are
rather hard. In a form like the present one the sponge acquires its
firmness mostly from the Spiroglypha shells around which it grows.
The sponge substance itself between the spaces is quite friable, owing
largely to the fact that the tetracrepid demas do not fuse in this sponge
to form a dense mass. Nor are the epectines of the spicules of such
a nature as to interlock with each other with any firmness. Owing to
the sponge being immersed in the spaces between Spiroglypha shells
it was not possible to cut free-hand sections of the material, and it is
not possible, therefore, to describe the relative positions of the
spicules within the body.

The spicules are as follows :—

(1) Desmas (fig. 2, f, g, h). They are mostly typical tetraclad,
and measure from the tip of one ray tothe tip of the other
opposite ray -38--43 mm. in length. The rays themselves are unequal
in length.

A few measurements are given below :—

43 total length, length of rays 25 and -18.
-38 total length, length of rays 22 and ‘16.

The spines upon the rays are sharp-pointed and conical; occa-
sionally also the cladi are branched, but this is comparatively rare.
The spines on the cladi are mostly confined to the tips, but occasionally
these may be found upon the body of the eladi. A series of gradations

! Annandale, Rec. Ind. Mus. XI, p. 470 (1915).
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are met with from highly spined tetracrepid desmas to a nearly smooth
tetraclad type approaching a megacalthrop and from such a type varia-
tions could be traced to the discontriaene type.
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F1a. 2.—Discodermia tnterspersa, sp. nov.

a-e. Various forms of discotriaenes X 35.
f-h. Tetracrepid desmas X 35.
. Roughened microstrongyles x 35.
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(2) The discotriaenes (fig. 2, a, b, ¢, d, e) are of very varying shapes
and sizes, the smallest of the discotriaenes measured 23 mm. in its max-
imum diameter, and the largest -43 mm. In shap ethe discotriaenes
vary from oval with smooth margin to oval with a highly denticulate
margin, like the edge of a saw. They are usually irregular but a number
of these betray their tetracrepid origin not only by their outline but also
by the junction of the axial threads at the base of the rhabdome. Such
discotriaenes consist of 3 more or less oblong plates joined at an angle
of nearly 60° with a denticle in the centre.

The only microscleres are microstrongyles (fig. 2, i) with a rough-
ened surface. They measure from-016—+02 mm. inlength and -0028 mm.
in breadth.

This species comes very close to Discodermia papillata (Carter)?l,
but it differs from the latter in the size and shape of its spicules,
especially of the tetracrepid desmas.

The seas around the east coast of Peninsular India seem to be remark-
ably rich in the species of Discodermia, the present species being the
eighth to be described from these regions.

Locality.—Ganjam Coast, Orissa, 24-30 fathoms, S.S. ‘ Golden
Crown ”’ collection ; 8th-16th March 1909.

Type. No. P. 194/1 in the Zool. Surv. Ind. (Ind. Mus.)

1 Carter, Ann. Mag. Nat. Hist. (5) VI, p. 146 (1880).
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Family TETILLIDAE.

Cinachyra anomala (Dendy).

1905. Tetilla anomala, Dendy, Ceylon Pearl Qyster Fisheries Report, 111, p. 91.
1921. Cinachyra anomala, Dendy, Trans. Linn. Soc. (Zool.), XVLII, p. 20.
This is an almost spherical sponge measuring 4-7 cm. in diameter.
It is attached to a small piece of dead coral. In texture it is slightly
resilient and has acreamy white colour. Its surfaceis hispidated by
innumerable fine spicules sticking out and it possesses a very large
number of procalycies with wide openings. The skeleton is of the usual
radial type.
The spicules are as follows :—

(a) The oxea are by far the most abundant. Of the usual shape,
they measure 3-7 mm. in length and are-03—036 mm.
in thickness. The majority of them are straight, a few,
however, are slightly curved. A few of the oxea measured
2:4-2-9 mm. in length.

(b) Protriaenes though present are rare. The shaft of the protui-
aenes 1s straight and comparatively stout.

The shaft measures 1-5 mm. long and ‘01 mm. thick, while the
cladi are -06 mm. long.

(¢) The anatriaenes are identically similar to those described for the
type.

The sigmaspires are present in great abundance and measure -02 mm.
in length from bend to bend.

The miscrospheres are also present in great abundance. They
bave a varying outline, and usually measure -004 mm. in their maximum
diameter.

The sponge agrees very closely with Dendy’s Cenachyra anomala
but differs from it in possessing larger oxea. The maximum length
in the case of the type-species being 28 mm. The protriaenes in the
present instance are also smaller and the anatriones are scarce. The
sigmaspires are nearly twice the size of those described by Dendy for
the type of the species.

The sponge is rather peculiar in possessing within its substance a
number of foreign bodies such as Diatoms and. one species of these
sticks most regularly to the sides of the large oxea.

Locality.—Cheval Paar ; Ceylon ; 6 fathoms. Collected by T. South-
well. January-February, 1911.

Paratetilla bacca (Selenka).
1921. Paratetilla bacca, Dendy, Trans. Linn. Soc. (Zool.) XVII, p. 21.

This species is represented in the collection by 4 specimens. Threo
of these are fragments of a spherical or hemispherical shape. The
fourth, which is a complete sponge, was found on a piece of dead coral
and measures 3-2 cm. at base. The largest of the fragments measures 4-4
cm.

In shape and general appearance these fragments are similar to the
type-specimen of Tethya merguiensis (Carter), though the present pieces

F
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are firmer and bigger in size. The colour of the sponge in spirit is steely
blue but according to the attached labels it was brown outside and dull
straw yellow inside.

The skeleton consists, as in the type-specimen of Tethya merguiensis
(Carter), of radiating bundles of spicules which project out of the surface ;
such spicules are all oxea, but an occasional anatriaene or protriaene
also protrudes out. The anatriaenes usually end a little short of the
ectosomal layer of short shafted triaenes, whereas the protriaenes extend
a little beyond this zone of spicules reaching up to the surface. The
sigmaspires are abundant and present in every part of the sponge. There
are no loose spicules lying between the radial bundles.

The spicules may be dealt with as follows :—

(a) Short-shafted orthotriaenes are of two sizes, large and small.
In the large ones the cladi measure -32 mm. in length and
in the small ones only ‘16 mm.

I have examined Carter’s type-specimen of Tethya merguiensis and
I find that in it the *‘ zone spicules,”” as Carter calls them, are very much
bigger and of equal size. They, however, show irregularities in their
shape. For instance a number of them have their cladi bent to one
side or the other, and may be bifid or blunt. In the specimen here
recorded the short-shafted triaenes are most regular. Each of the
cladi being smooth and sharp pointed.

(b) Anatriaenes are present in fair numbers, measuring 3-2 mm.
in length. The rhabdome gradually tapers down till to-
wards the end it becomes extremely thin and flexible.

(c) Protriaenes measure 3:04-3-24 mm. in length and the cladi
from -12--06 mm. The protriaenes are slightly thicker
than the anatriaenes and are straight.

(d) Occasionally also prodiaenes are met with; these are similar
to the protriaenes.

(e) The oxea are of the usual shape, being 2-2-3-36 mm. in length
and -03 mm. in thickness. They are mostly straight, a
few being slightly curved. They are thickest in the middle
tapering down to a point on each side.

(f) The sigmaspires measure ‘016 mm. from bend to bend. They
are found in great abundance in all parts of the sponge.
This specimen differs from the type in the nature and size
of the short-shafted orthotriaenes.

Locality.—Kilakarai, Ramnad District, from Coral reefs. Collected
by S. W Kemp. 12th-20th February 1913.

Family HAPLOSCLERIDAE.

Gellius fibulatus (Schmidt).

1905. QGellius fibulatus, Dendy, Ceylon Pearl Oyster Fisheries Report. III,
p. 136.

1916. Gellius fibulatus var. microsigma, Dendy, Marine Zool. Okhamandal,
1L, p. 107.

This species is represented in the collection by a very large number
of specimens in three lots. They are of interest as the colour of two
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out of these has been recorded by the collector in the living condition,
and as the colour is different in two cases these can be separated as
colour varieties. The specimens are extremely variable and amorphous
in shape.

The colour varieties, however, differ slightly in the sizes of their
spitules.

One kind is pale blue green in the living condition and creamy white
in alcohol. The spicules measure as follows : —

Oxea *175-'2 mm. long X 0008 broad. Sigmata +019--023 from
bend to bend.

The second example is a small piece growing upon a sea-weed. In
the living condition the sponge is recorded as having been pure white.
Its oxea measure *15-'18 mm. in length and ‘008 mm. in thickness.
Sigmata measure ‘019—023.

The third lot is similar to the second type. The oxea measures
*15 mm. in most cases. Its colour in the living condition is not recorded.

Although colour varieties in sponges are not uncommon yet I believe
that the occurrence of one species with two different colours from the
same locality is rather rare.

Locality—Waltair. Collected by Dr. 8. W Kemp.

Gellius toxius (Topsent).

1897. Qellius toxius, Topsent, Rev. Suisse Zool. IV, p. 470.

1899. G@ellius toxius, Thiele, Zoologica 11, p. 21.

1912. Qellius toxius, Hentschel, Abkand. Senckenb., Nat. Ges. XXXIV, p. 391.
1921. Q@ellius toxius, Dendy, Trans. Linn. Soc. (Zool.) XVII, p. 28.

This species is represented in the collection by four pieces which
have evidently been broken away from a larger specimen growing as
a thin cake-like encrustation upon some hard sub-stratum. The largest
piece measures 31'6 mm. X 25 mm., with a maximum thickness of
85 mm. The sponge is soft and resilient to touch. The colour of the
sponge is pale yellow, but, according to the collector’s label, its colour
in the living state is purplish mauve. The surface is smooth and a
delicate dermal membrane is present, through which the superficial
canals of the sponge are easily visible. The oscula are large and placed
on slightly raised prominences which may run into each other and produce
the effect of slightly raised ridges with oscula situated in rows. A number
of minute pores are present in the dermal membrane.

The skeleton consists of a reticulation of single oxea cemented by
spongin at their ends. The toxa type of spicules are present in small
numbers. The megascleres are slightly curved .oxea, tapering to a
point towards the ends. In their length they vary from -13--17 mm.
Intermediate sizes between these are stouter than the typical spicules
and measure ‘005 mm. in thickness. There are also present & number
of oxea of about the same length as the other megascleres but consider-
ably thinner. I was at first inclined to regard them as young oxea.!
Free hand sections of the sponge revealed the presence of young embryos

1 See Dendy, Trans. Linn, Soc. (Zool.), XVIII, p. 28 (1921).
F 2
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containing several of these delicate oxea. 1 am, therefore, of opinion
that these delicate oxea are the spicules of the embryos of this sponge.
The microscleres are of the stout toxa type, varying in length from
*‘038—065 mm. and are ‘002 mm. thick.
Locality.—Waltair. Collected by Dr. S. W Kemp.

Reniera tuberosa (Dendy).
1921. Reniera tuberosa, Dendy, Trans. Linn. Soc. (Zool.), XVIII, p. 33.

This species is represented in the collection by four pieces, three of
which are small perfectly straight tubes and one is an irregularly tuberous
mass measuring 80 mm. in its maximum diameter. A large number
of the ramifications of the sponge have evidently been broken away.
There is a dermal membrane, which has been rubbed away from the
major portion of the sponge, and only persists in the spaces in between.
Dendy’s description of the type is sufficiently detailed and I have no
more remarks to make.

The spicules consist of oxea measuring ‘15 mm. in length. The
thickness of the oxea is ‘007 mm., which is ‘001 mm. less than in Dendy’s
type.

The only other important difference between the present specimen
and Dendy’s type is that it has a distinctly porous surface.

Locality.—Ganjam Coast, Madras, 24-30 fathoms. Collected by
Bengal Fisheries steamer “ Golden Crown,” 8th-16th February, 1909.

Pachychalina fibrosa (Ridley and Dendy).

1886. Dasychalina fibrosa,Ridley and Dendy, Ann. Mag. Nat. Hist. (5), XVIII,
p. 330.

1887. Pachychalina fibrosa, Ridley and Dendy, Challenger Reports, XX, p. 21.

1911. Pachychalina fibrosa, Hentschel, Abkand. Senckenb. Nat. Ges. XXXIV,
p.- 400,

This is very similar to the  Challenger ’ specimens in shape and ap-
pearance. The oscula, however, are rather deep and not situated on one
side only, but appear irregularly on all sides of the erect branches.

The colour of the specimen in alcohol is slaty grey.

The thick spiculo-fibres measure up to :102 mm. in thickness, being
slenderer than those of the ¢ Challenger ’ specimens.

The oxea are 09 X '004 mm., and consequently a trifle shorter and
thicker than in the Challenger specimens.

Locality —Oft Akyab, Arracan Coast, 17 fathoms. Collected by
Bengal Fisheries steamer ““ Golden Crown,” 1st-3rd January 1909.

Family DESMACIDONIDAE.
Subfamily MYCALINAE.

Histoderma encrusta, sp. nov.

This sponge forms a thin but hard encrustation on a small piece of
dead coral. In its centre there is a papilla bearing a small osculum.
The colour of the sponge is white in alcohol, but was bright red when
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alive. The nature of the skeleton cannot be made out as the encrusta-
tion is thin and hard and cannot be cut into sections.
The megascleres are all tylotes and are of two kinds :—

(a) Small tyloti straight or with a slight curve and measuring -21-
-22 mm. in length and -0057 in breadth (fig. 3, a).

(b) Large tyloti with a distinct angular bend in the centre measur-
ing -28-29 mm. in length and -0057 in breadth (fig. 3, b).

1 09

Iy

a

. @®@
() e e

Fig. 3.—Histoderma encrusta, sp. nov.

a. Small tyloti x 160.
b. Large tyloti X 160.
¢. Contorted sigmata X 160.
d. Palmate isochaelae x 160.

)
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. The microscleres are contorted sigmata :03--04 mm. in length from
bend to bend (fig. 3,¢c). Palmate isochaelae measuring -023—-026 mm.
in length (fig. 3, d) are also present.

Locality.—Kilakarai, Ramnad district, from Cozal reefs. Collected
by Dr. 8. W Kemp, 18th February 1913.

Type.—No. P. 195/1, in the Zool. Surv. Ind. (Ind. Mus.).

Subfamily ZCTONINAE.

Clatharia encrusta, sp. nov.

The sponge consists of a dense reticulation of minute branches
spreading over the outer surface of a bivalve shell occupying an area
36 mm. X 3cm. Itisvery soft and compressible and is of a dirty
brown colour in alcohol.

The spicules consist of styli and subtylostyli. Both the styli and
subtylostyli are smooth and curved tapering gradually to a point {from
the head. Two. sizes can he distinguished in these ; one of which varies
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in length from -43—-5 mm. (figs. 4a, g and figs. 4, c, ¢’), and the other
from :26--3 mm. (fig. 4,b). Both the types are equally abundant and
are ‘017 mm. thick. The spined spicules are acanthosubtylostyles
(fig.4,d). They measure from-065—073 mm.inlength and -005—004 mm.
in thickness. The spines in some cases project simply outwards from
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F1e. 4.—Clathria encrusta, sp. nov.

a, @’, a”. Oxea X 35.

b, ¢, ¢’. Styli x 35.

d. Acanthostyles X 160.

¢. Palmate isochaelae x 160.
f. Toxae x 160.

the shaft, in other cases they are hooked with their points directed to-
wards the head. The spines on the heads of the spicules point outwards.
This species comes very close to Clatharia partita (Hallmann)! and Cla-
tharia tenebratus (Whitelegge) 2 in the size of the spicules, but in tke
present species the heads of the megascleres are slightly hispid.

A certain number of small oxea (figs. 4,a’,a") are also met with, they
measure ‘67 mm. in length and -04—01 mm. in breadth. Fig. 4, a
represents one of the abnormal oxea.

The microscleres of this sponge are of the toxa and isochaela type.
‘The toxae (figs. 4, a, f) are slightly angulated in the middle and are -37
mm. long. The isochaelae (fig. 4, e) are typical palmate isochaelae of
clatharia-type, measuring -016 mm. in length. .

Locality.—Orissa Coast, 20 fathom. Collected by Bengal Fisheries
steamer ‘‘ Golden Crown,” 24th February, 1909.

Type.—No. P. 196/1, in the Zool. Surv. Ind. (I'nd. Mus.).

! Hallmann, Zool. Results F. I. S. “ Endeavour,” I, p. 223 (1912).
® Whitelegge, Memoirs Australian Museum, (‘Thetis’ Report), IV, p. 501 (1907).
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Raspalia anastomosa, sp. nov.

It is an arborescent sponge and was found attached to the subtratum
by a thick stem measuring about 1-5 cm. in maximum thickness. In
its lower parts this sponge divides dichotomously but this arrangement
is soon lost by the fusion and anastomosis of the different branches.
The end branches are free and taper to a point. The branches measure
3 mm. in diameter. In texture it ishard. Its colour in alcohol is dark
brown. The surface of the sponge is hispid owing to the projection
of a large number of spicules from it. Minute osculae are scattered
in great profusion all over the surface. The skeleton consists of a core
of reticulation of spongin in which lie embedded the smooth megas-
cleres with echinating acanthostyles. The whole skeletal frame-work
can well be compared with the stele of a fern. From this reticulation
of spongin small spiculo-fibres run outwards and project above the
surface. Here and there loose subtylostyles are also found in the
spongin.

The spicules are as follows :—

C.

Fia. 5.—Raspalia anastomosa, sp. nov.

a. Oxea X 35.
b, c. Styli x 35.
d. Acanthostyles x 160.

(1) Oxea (fig. 5, @)are smooth curved and fairly thick for their size ;
they measure -56~71 mm. in length and -034 mm. in
thickness.

(2) Styli (figs. 5, b, c) are mostly straight though some are slightly
curved. A few of them have a slightly swollen head and
may be described as subtylostyles. These are invariably
longer than the oxea and measure :72-1-06 mmni. in length
and approximately -05 mm. in thickness.

(3) Lastly there are the acanthotylostyles (fg. 5, d). These tr1e
very minute compared with othcrs, measuring cnly
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-07-083 mm. in length. They are perfectly straight with the
spines on the shaft pointing upwards and slight'y bent.
The heads of these are slightly dilated. In external form
this species comes very close to Dendy’s Raspalia thur-
stont,' which, however, does not possess any oxea and has
much smaller spicules. 1t is also closely allied to Raspalia
bifurcata (Ridley),% but the form of the new species is diff-
erent and the spicules are much thicker. It differs from
R. hornelli Dendy 3 in the absence of strongyles.

Locality.—Ganjam Coast, Madras ; 24-30 fathoms. Collected by the
Bengal Fisheries steamer ¢ Golden Crown,” 8th-16th March, 1909.
Type.—No. P. 197/1, in the Zool. Surv. Ind. (Ind. Mus.).

Raspalia fruticosa (Dendy).

1887. Raspalia fruticosa, Dendy, Ann. Mag. Nat. Hist. (5) XX, p. 160, pl. xii,
figs. 2, 2a.

1905. Raspalia fruticosa var. tenuiramosa, Dendy, Ceylon Pearl Oyster Fish-
eries Report, I11, p. 172.

1912, Raspalia fruticosa var. aruensis, Hentschel, Abkand. Senckenb. Nal.
Ges. XXXIV, p. 372.

1916. Raspalia fruticosa var. tenuiramosa, Dendy, Marine Zoology Okha«
mandal, 11, p. 130.

This species has been described several times previously. The
interest-of the present specimen lies chiefly in the fact that it is recorded
for the first time from the northern portions of the Bay of Bengal. Besides
this its colour in the living state, which is dark brick red, is recorded
for the first time.

The present specimen varies slightly from the type in spicule measure-
ments. The ordinary styli are a little longer being 36 mm. in length
and the thin long styli a little shorter, being only -7 mm. in length. The
acanthostyles measure -11—15 mm. in length and -011--0076 mm.
in breadth.

Locality.—Waltair. Collected by Dr. 8. W Kemp.

Subfamily AXINELLINAE.

Acanthella ramosa, sp. nov.

This is a ramifying sponge with solid branches which anastomose
at Irregular intervals. The branches near the base are thicker than
those further away. The surface of the branches is raised into small
pointed conuli. A number of oscular openings are visible all over
the sponge body. In texture the sponge is hard.

The spicules consist of large straight oxea, curved oxea, styli and
vermiculoid strongyles.

The large oxea measure -5—7 mm. in length and -019 mm. in thick-
pess, and are the most abundant of all the spicules. Some of these

! Dendy, Ann. Mag. Nat. Hist. (5) XX, p. 161 (1887).
2 Ridley, ‘“ Alert’ Report, p. 459 (1884).
3 Dendy, Ceylon Pearl Oyster Iisheries Report, III, p. 172 (1905),



1925.] A. KuMAR : Tetraxzonid Sponges. 225

are slightly curved (fig. 6, 6",). The highly curved oxea measure -54 mm.
in length (fig. 6, c).
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Fia. 6.—Acanthella ramosa, Sp. nNov,

a, a.” Styli x 35.
b, b, ¢. Oxea x 35.
d. Vermiculoid strongyles x 12.

The short oxea measure ‘33 mm. in length and 012 mm. in thick-
ness (fig. 6, b).

The styli (figs. 6, @, a’) measure ‘38 mm. X -021 mm. They are
mostly curved but some of them are straight, occasionally styli are met
with which are bent sharply at the pointed ends.

The vermiculoid spicules (fig. 6, d) are irregularly curved strongyles.
The largest of them that could be measured reached a length of 1:08 mm.
Some of them are so long that they extend beyond the field of the mic-
roscope even with the lowest power objectives.

Locality—Ganjam Coast, 24-30 fathoms. Collected by the Bengal
Fisheries steamer ““ Golden Crown,’’ 8th-16th March, 1909.

Type.—No. P. 198/1, in the Zool. Surv. Ind. (Ind. Mus.).

Amorphinopsis excavans var. digitifera (Annandale).

1915. Amorphinopsis excavans var. digitifera, Annandale, Rec. Ind. Mus.
XT, p. 469.

This identification is based on a comparison of the specimens with
the specimen and slides of the type in the Indian Museum. The colour
of the living sponge is dull yellow green. The only differences worth
noting are that the present specimen does not possess the digitiform
processes. The big oxea in this case are not quite so big as in the type.
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Annandale does not give any measurements of the spicules ; these are
as follows :(—

Large oxea -8 mm. long X 025 mm. broad. Medium oxea, -5 mm.
long. Small oxea -3 mm. long. Medium styli -5~-68 mm.
long x -017 mm. broad. Small styli -2 mm. long.

Locality—Waltair. Collected by Dr. S. W Kemp.

Amorphinopsis kempi, sp. nov.

This sponge consists of a basal plate-like portion attached to the
ground, from which a number of free cylindrical processes rise vertically
upwards and give off similar but very much shorter branches at
irregular intervals. The surface of the sponge is hispidated by projecting
brushes of spicule-fibres. In texture the sponge is compressible and
is of a dark brown colour in alcohol.

The skeleton consists of a number of parallel strands of spicule-
fibres which gradually curve outwards and project beyond the surface
of the sponge. The longitudinal strands of spicule-fibres are connected
with each other by a number of transverse connections of a similar kind.
The spicules consist of oxea and styli of various sizes.
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Fra. 7,—Amorphinopsis kempzi, sp. nov.

a. Styli x 35.

b, c. Oxea X 35.

d. d’, d”. Styli and geniculated oxea X 35.
e. Small styli X 160.

f- Small oxea x 35.

Large oxea (figs. 7, b, c) are rather scarce ; they are curved and mea-
sure :36—4 mm. X -017 mm. Small oxea measure -18—25 mm.
in length and -017 mm. in thickness. There are in addition a numbel
of very small oxea (fig. 7, f). The styli (fig. 7, @) are mostly curved,
but a few straight ones are also present. They measure -5—66 mm,
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in length and :017--023 mm. in thickness. In addition a number of
very delicate spicules are met with. Their true nature as styli is only
revealed under high power objectives. They measure -26 mm., in
length and -003 mm. in thickness (fig. 7, ¢). Geniculated oxea and
styli (figs. 7, d, d’, d”) typical of the genus are also present.

Locality—Waltair. Collected by Dr. 8. W Kemp.
Type,—No. P. 199/1, in the Zool. Surv. Ind. (Ind. Mus.).

Family CLAVULIDAE.
Subfamily SPIRASTRELLINAE.
Spirastrella florida (Lendenfeld)

This is a small sessile tubular sponge ! measuring 30 mm. in length
and 15 mm. in maximum diameter. Its texture is hard; the colour
in alcohol is yellowish brown. The surface of the sponge is smooth
and glabrous, but slightly uneven. The osculae and pores are not
visible to the naked eye or even with a lens. The interior of the sponge
is traversed by a few fairly wide exhalant canals as is evident in certain
parts of the sponge from where certain excrescences have fallen away.
A dermal membrane is present.

The skeletal framework consists of a very dense mass of bundles -of
spicules ramifying in all directions and forming a net work between the
cavities of the canal system. Towards the surface all these bundles

end with the pointed ends of the spicules directed outwards ; as a result
of this a thick cortical palisade of spicules is formed.

The spicules hardly ever project beyond the dermal membrane.
The megascleres consist of smooth curved tylostyles with the maximum
thickness in many cases in the middle. In some cases the heads are
slightly lobed. They measure from :47—-54 mm. in length and -02 mm.
in thickness. A number of small sized tylostyles are met with measur-
ing ‘18—2 mm. Some of these are thinner than others for their size
and the head is not well developed. These may possibly be young
spicules.

The microscleres are of the spinispire type, measuring -015--019 mm.
These are mostly sigmoid though a number are of the typical spiral form.
They have thick spines sticking out from their convex sides and the dis-
tinguishing feature of this species is that these spines are minutely dentate
towards their ends. These resemble figures of some spinispirae given
by Vosmaer (op. cit.). The sponge No. 8.E. 92-A, according to Vosmaer,
is Spirastrella purpurea, but the similarity between this sponge and the
Kilikarai specimen ceases with the sigmoid spinispirae. None of the
other kinds of spinispirae, figured by Vosmaer for his sponge No. S. E.
92-A, are found in the present specimen.

Locality.—Kilakarai, Gulf of Mannar. Collected by Dr. N. Annandale.

—

1 For literature and synonymy see Vosmaer, Sitboga Exzpedition Alonographs, Pori-
fera, Genus Spirastrella, (1911).
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Spirastrella punctulata (Ridley).

1884, Spir%szigclla punctulata, Ridley, Zoological Collections of H. M. S.** Alert,”
p. 623.

There are two specimens of this sponge in the collection, both of a
small size, cake-shaped with a circular outline at the top. One of them
has a large hollow at the base and in the other this depression is cor-
respondingly small. The larger specimen measures 41 mm. in dia-
meter and 20 mm, in height. The outline of the small specimen is
irregular at the top, it measures 35 mm. in diameter and 11 mm. in
height.

The colour in alcohol is brown. The texture is firm and only slightly
compressible. The surface is slightly rough to touch. At the top
of the sponge there are a number of oscular openings flush with the
surface of the sponge. No pores are visible even under a hand lens.
There is a thin dermal membrane. .

The skeletal framework consists of loose bundles of tylostyles, which
run up to the surface in vertical columns. Here and there a few cross
bundles connecting the main courses of spiculo-fibres, which are devoid
of spongin, are also present.

Below the dermal membrane the tylostyles form a thick palisade
of spicules, which forms a cortical layer. Immediately below this layer
there are a number of canals which open out at the oscula.

The spicules are smooth, slightly curved tylostyles with their
maximum thickness in the middle. In a number of cases the head is
a little below the apex. They measure -48—53 mm. A number of
tylostyles are smaller in size being -2—3 mm. in length.

The microscleres are zig-zag spinispires with spines sticking out
from their convex sides. They measure -02—03 mm. in length. Occa-
sionally a spinispire is met with possessing two whorls of spines, one
at each end.

Locality.—Xilakarai, Gulf of Manaar. Collected by Dr. N. Annandale.

Subfamily OLIONINAE.

Cliona wviridis (Schmidt).

1900. Cliona viridis, Topsent, Arch. Zool. Exp. Gen. (3) VIII, p. 84.
1903. Cliona orientalis, Thiele, Abhand. Senckenb. Nat. Ges. XXV, p. Tl
1915. Cliona viridis, Annandale, Rec. Ind. Mus. XI, p. 13.

The sponge forms a thin but leathery encrustation on a part of a
coral measuring 7-5 cm. X 5 em. X 3 cm. The ramifications of the
sponge spread into the body of the coral to a depth of about 2 centimetres.

The tylostyle megascleres measure *3—41 mm. in length and are
+017 mm. thick. A fair proportion are nearly half the length of the
others, ¢.e., 2 mm. Microscleres are all spinispires and measure "033-
046 mm. in length. .

I had an opportunity of seeing slides in Dr. Annandale’s cabinet
marked Clioia viridis 8842/6 from Mergui and Clioia orientalis (Thiele)
No. 73—14. The difference between the microscleres of C. orientalis
(Thiele) and O. viridss (Schmidt) is about the same as that between the
type of viridis and the specimens coming from Campeche described by
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Topsent. I am therefore inclined to think that Cliona viridis and
ortentalis are synonymous.

Locality.—Xilakarai, Ramnad District, from Coral reefs. Collected
by Dr. 8. W Kemp.

Subfamily SUBERETINAE.

Suberites cruciatus var. depressa (Dendy).

1905. Suberites cruciatus, Dendy, Ceylon Pearl Oyster Fisheries Report, 11I,
p- 131.

1921, Suberites cruciatus var. depressa, Dendy, 7Trans. Linn. Soc. (Zool.),
XVIiI, pt. 1, p. 147.

This consists of a thin encrustation over the greater part of a gas-
tropod. Its colour was orange when alive and has changed to steely
blue in alcohol.

Dendy does not give any measurements for the spicules of the var-
iety but mentions that the largest are slightly bigger than those in the
type. The tylostyles in the present specimen measure -26—-31 mm.
in length, which agrees pretty closely with the type, but they are slightly
thicker, measuring -013 mm. in breadth. The smaller tylostyles measure

12561756 mm. in length and -008 mm. in thickness.

The shape of the head agrees well with the description given for
the variety. Most of the tylostyles of the present specimen are like
those figured by Dendy ! for Suberites cruciatus in fig. 10, a, b, e, and
g on plate V, but differ from figs. ¢, d, and f on the same plate
Some of the tylostyles, however, have very faint thickenings on their

heads and pass very gradually to smooth normal tylostyles.
Locality.—Waltair. Collected by Dr. 5. W Kemp.

Suberites carnosus (Johnst.) Gray.
1900. Suberites carnosus, Topsent, drch. Zool. Exp. Gen. (3) VIII, p. 233.

This species is represented in the collection by three specimens,
two of which appear to be complete and the third is broken.

The three specimens are club-shaped, the head end possessing warty
protuberances. They are hard and friable in texture and have a muddy
brown colour in alcohol. The surface is rough to touch. There is a
single oscular opening which leads into a wide canal running through-
out the length of the sponge.

The skeletal framework consists of a very dense mass of thick but
loose bundles of spiculo-fibres running in all directions, but towards
the surface these lie tangentially.

The megascleres are all tylostyles. Some are straight, others are
slightly curved, being thickest in the middle. These are definitely of
two sizes, The bigger spicules are -55--71 mm. long by -025 mm. broad.
The smaller spicules are nearly 4 the size of the bigger ones ; possibly
they are young growing forms. These specimens resemble Suberites
durisstmus (Ridley and Dendy) in shape and general appearance.

Locality.—Great Cocos Island, 2nd-7th August, 1889.

! De ndy, Ceylon Pearl Oyster Fisheries Report, 111, p. 131 (1905).






NOTES ON FISHES IN THE INDIAN MUSEUM.,

VIII. On THE LoacuEes or THE GENUS Aborichthys CHAUDHUKI.

By Sunper LaL Hora, D.Se., Officiating Superintendent, Zoological
Survey of India.

While going through the named and unnamed material of the Cobitid
fishes in the collection of the Indian Museum, I have come across three
very interesting specimens from the Garo Hills collected by Dr. 8. W
Kemp, late Superintendent of the Zoological Survey of India. These
examples in my opinion represent a new species of Aborichthys'. It
is a highly specialized form and throws a great deal of light on the evo-
lution of the genus. Besides the description of the new species
I haveincluded a general account of the genus with notes on the known
species. The table of measurements at the end shows differences in
proportions, etc., between the three species of dborichthys known so far.

The loaches, in which the suborbital is not armed, are so very similar
morphologically that great difficulty has usually been experienced in
separating them into distinct genera. For example the Central Asiatic
species of the genus Nemachilus look so very different from those found
in the hill-streams of India and Malaysia that they can be easily recog-
nised at a glance. But still no definite characters have been found on
which they could be separated generically. This difficulty has, there-
fore, led to a great confusion in the taxonomy of these fishes.

The fishes of the genus Aborichthys, though very similar to those
of the genus Nemachilus, are fairly well differentiated to be readily re-
cognised and possess certain morphological characters on which they
can be easily separated. The most important of these is the position
of the vent. It is situated very far forwards and the ventrals extend
considerably beyond the anal-opening. This feature is, to a certain
extent, shared by some of the Central Asiatic species of Nemachilus,
but in them the colouration and the form of the tail is very different.
In some Indian species, such as Nemachilus anguilla and N. brunneanus,
the ventrals extend beyond the anal-opening, but the forward position
of the vent is not so well marked. Another characteristic feature of
Aborichthys is the position of the ventrals, which are situated slightly
in advance of the dorsal. The short barbel-like outgrowths of the nasal
membranes and the elongated narrow form are also very characteristic.
For convenience of reference the genus Aborichthys may briefly be de-
fined as follows :—

The genus Aborichthys comprises elongated loaches in which the body
and especially the tail are compressed from side to side. The body and
the tail are almost of uniform height throughout. The vent is situated
far forwards. and the ventrals extend considerably beyond the

1 Chaudhuri, Rec. Ind. Mus. VIII, p. 244 (1913).
[ 231 ]
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anal-opening. All the fins are greatly removed from one another. The
paired fins are horizontal. The caudal is more or less perfectly rounded.
The body is marked with oblique, narrow stripes. There is a black
spot at the upper end of the base of the caudal and the tail fin is usually
marked with concentric rings of colour.

There is no doubt that fishes of the genus Aborichthys are evolved
from those of the genus Nemachilus chiefly by the change in the position
of the vent. A. elongatus Horal from the Darjiling Himalayas is the
primitive form and in it the vent is slightly nearer to the tip of the caudal
fin than to the tip of the snout, and the colour bands on the body are
similar to those found in the Indian species of Nemachilus. In 4. kempr
the vent is much nearer to the tip of the snout than to the end of the
caudal, but is considerably nearer to the base of the caudal than
to the tip of the snout. In the new species from the Garo Hills
the vent is found still further forwards and is situated at an equal
distance from the tip of the snout and the base of the caudal fin. There
appears to me only one explanation for this gradual shifting forwards
of the position of the vent. It is to provide the fish with a longer tail
for life in swift currents. Most of the species of Nemachilus inhabit
rapid-running water, but they always seek shelter from the swift
current either by hiding themselves under stones or by living at the
bottom of deeper pools in the course of streams. The members of
the genus Aborichthys, on the other hand, appear to be better
suited for life in torrents. The outer rays of the paired fins are hori-
zontal and are provided with adhesive pads on their ventral aspect.
These enable the fish to fix itself to rocks and stones in rapid currents.
The elongated tail and the rounded caudal fin of almost the same height
form an oar-like structure, which from the nature of its form must be a
powerful organ of locomotion. With its help the fish is probably able
to dart from place to place in rapid-running water.

Key to the species of the genus Aborichthys.

A. Vent distinctly nearer base of caudal than tip of snout.

1. Vent nearer tip of snout than end of caudal (barbels
much longer than diameter of eye; black bands
narrower than yellow interspaces) A. kempt Chaudhuri.

2. Vent equidistant between tip of snout and end of
caudal or nearer to latter than to former (barbels
as long as or slightly longer than diameter of eye ;
black bands broader than yellow interspaces) A. elongatus Hora.

B. Vent almost equidistant between tip of snout and base .
of caudal or slightly nearer to former than to latter 4. garoensis, sp. nov.

Aborichthys kempi Chaudhuri.

1913. Aborichthys kempi, Chaudhuri, Rec. Ind. Mus. VIII, p. 245, pl. vii, figs.
1, 1a, 1b.
1919. Aborichthys kempi, Chaudhuri, Rec. Ind. Mus. XVI, p. 278.
This species is so far known from the Aboer Hills, the Garo Hills and
the Putao plains in Upper Burma. The Burmese examples differ con-
siderably from the Assamese regarding colouration and proportions,

! Hora, Rec. Ind. Mus. XXII, p. 735 (1921)
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but the material available at present does not justify their specific
separation. The differences in colouration have already been pointed
out by Dr. Chaudhuri (op. cit., 1919), while those in proportions can be
readily made out by a reference to the table of measurements at the end
of this paper.

Aborichthys elongatus Hora.
1921. Aborichthys elongatus, Hora, Rec. Ind. Mus. XXII, p. 735, text-fig.

This species is only known from the base of the Darjiling Himalayas.
The species was described from 2 young and 1 adult (badly preserved
specimens) collected by Mr. Shaw in the Reang river. Quite recently
Dr. B. Chopra obtained a specimen of this species in the Balasan river,
9 miles from Kurseong at an altitude of 1,500 feet.

Aborichthys garoensis, sp. nov.

This speeies is greatly elongated and its body and tail are compressed
from side to side. The body and the tail are of uniform height through-
out so that the ventral and the dorsal profile of the fish are almost
parallel and horizontal. The head is somewhat depressed so that its
height at occiput is contained 1-2 times in the depth of the body or in
the least height of the caudal peduncle. The length of the head is con-
tained 6-1 to 6-5 times and the depth of the body 9-5 to 9-9 times in
the total length without the caudal. The caudal is considerably longer
than the head but it is almost of the same height as the rest of the fish.
The eyes are small and are situated on the dorsal surface of the head ;
their diameter is contained 6:6 to 7-2 times in the length of the head,
3-1 to 3-3 times in the length of the snout and 1-5 to 2 times in the in-
terorbital width. The snout is broadly rounded anteriorly and
is slightly longer than the postorbital part of the head. The nostrils

TexTt-Fia. 1l.—Lateral and Ventral views of the type-specimen of Aborichthys garéensis.
sp. nov. (nat. size)

a. Lateral view ; b, Ventral view showing position of vent.

are situated close to the inner, anterior border of the orbit ; the mem-
brane between the two nostrils is produced into a short barbel-like
prolongation. The gill-opening is small and extends on the under
surface for a short distance

)
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The mouth is on the under surface slightly behind the tip of the snout;
it is bordered by thick, papillated lips, which hang loosely and are cone
tinuous at the angles of the mouth. The lower lip is interrupted in the
middle and on each side of the partition it is greatly thickened. The
premaxillaries form a low, beak-like projection in the middle of the up-
per jaw ; the lower jaw is naked and sharp anteriorly, probably for rasp-
ing off algal slime. There are six barbels, two pairs rostrals and one

O

Tex1-Fie. 2.—Pharyngeal bone and teeth of Aborichthys garoensis, sp. nov. X 30

pair maxillary. All of them are of almost equal length and are as long
as twice the diameter of the orbit. The pharyngeal bones are broad
but slender. The alimentary canal is short, about three-
fourths the length of the fish without the caudal. The
stomach is very large and the intestine possesses only
one loop in its entire course. The vent is situated very
far forwards and its position is midway between the tip
of the snout and the base of the caudal or slightly nearer
to the former than to the latter.

The dorsal fin is small, its commencement is slightly
behind that of the ventral and is considerably nearer to
the tip of the snout than to the base of the caudal. Its
longest ray is greater than the depth of the body immedi-
ately below it. The anal is similar to the dorsal and is
nearer to the base of the caudal than to the commence-
ment of the ventral. The pectorals are shorter than
the head and are horizontally placed. They are re-
moved from the ventrals by a distance equal to their
length. The ventrals are slightly shorter than the
pectoral and are removed from the anal by a distance
equal to one and a half times their own length. The
caudal is long and rounded posteriorly. It is rather

Tiﬁ?-ma{ 3.— asymmetrical, the rays in the upper half being longer
cﬂﬁi{‘ i?' than those in the lower half.
Aborichthys The outer rays of both the paired fins are provided

garoensis, Sp.  with thick cutaneous pads of the nature of the adhesive
nov. X 2. . .
tissue on the ventral aspect of some of their outer rays.

The entire body is covered with small, eliptical scales, those on the
under surface of the body are rather inconspicuous and are probably
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absent on the chest. They are more marked in the posterior region of
the body. A scale from the caudal region is longitudinally oval in form
and possesses the nucleus near the
base. The sculpture consists of
numerous fine radii and cireular
striae, both of which occur all round
the scale. They are very similar to
those found in the fishes of the genus
Nemachilus and other allied genera.

The lateral line 1s incomplete, it
runs up to a distance slightly behind
the tip of the pectoral.

The caudal peduncle is well-marked,
its least height is contained 2-2 to
2-4 times in its length.

In spirit the general colour of the
body 1s pale olivaceous. The upper
surface of the head is marked with
short black lines which anastomose
with one another. The body is
TEXT-FIG. 4—A lateral scale from the marked with 30 to 35 black bands
caudal region of Aborichthys garoensis, which are inclined backwards and are

sp- nov. X 50. much narrower than the interspaces.
These bands are continued up to the base of the caudal fin. In the
anterior half of the body they are narrower and are closely situated
together. The bands are broader above but they gradually become
thinner and disappear altogether on the under surface. There is a
deep, black spot at the upper end of the base of the caudal fin. The
under surface of the head and body are lighter in colour. The pectorals,
ventrals and the anal fins are dull white; the dorsal is banded with
two or three rows of black spots and there is a grayish blotch at the base
of its two or three anteriormost rays. The caudalis of a dull gray colour
with a deep black margin posteriorly.

Locality -—Tura, Garo Hills, Assam. There are only three speci-
mens in the collection, they were obtained by Dr. S. W Kemp at an
altitude of 1200-1500 feet in the Garo Hills, Assam, in the rainy season
of 1917.

The type-specimen (F 10669/1) is preserved in the collection of
the Zoological Survey of India (Indian Museum).

Relationships :—Aborichthys garoensis is a very characteristic form
and can be readily distinguished from the other two known species of
the genus by the forward position of the vent, by the elongated caudal
peduncle and by its colouration and general facies. The differences
in proportions, etc., between the three species can best be made out by
a reference to the following table of measurements.
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Measurements itn millimetres.

982

Aborichthys kempi Chaudhuri.
. Aborichthys garoensis, Aborichthys
8P. NOV. From type- Tanja, Putao, Garo elongatus Hora.
series. Upper Burma. Hills.

Total length without including length of caudal . 89°5 89-3 858 745 535 813 794 540 740 607
Length of caudal . 160 158 15-7 16°2 110 164 166 100 130 10-3
Length of head 145 139 13'3 152 11'8 152 150 11-2 136 110
-Depth of body .. 90 92 90 94 81 11-3 9'5 81 9-8 88.
Diameter of eye .. .. 20 20 20 2:6 20 21 2:2 20 18 2-2
Length of snout .. 6-6 66 62 66 50 7-0 67 42 60 650
Interorbital distance .. . . 3-8 40 30 40 33 33 28 22 30 28
Height of head at occiput 77 75 7-0 73 60 91 7'5 50 70 64

Width of head 108 108 106 106 80 11-2 96 78 70 78

Length of caudal pedunole .. 210 204 185 112 102 12-3 14°5 36 14-8 11-0

Least height of caudal peduncle .. 88 85 83 9-0 80 11-0 110 60 95 73

From tip of snout to vent .. 444 44-2 42°5 41-8 300 422 430 314 43-3 376

From vent to base of caudal . 450 45°0 43-3 327 233 390 360 226 308 230

From tip of snout to commencement of dorsal . 396 390 375 370 270 375 384 288 375 31-2

From commencement of dorsal to base of caudal- 498 50-6 480 375 27-6 336 41-0 264 362 300

From tip of snout to commencement of ventral 35°6 360 34°7 348 24-2 340 370 26°0 423 30-0

Longest ray of dorsal .. .. 11'5 10-8 96 112 82 114 110 80 90 82

Longest ray of anal .. .. . 103 86 80 93 80 106 10'5 70 6-8 7-0

Length of ventrad .. . 115 10'5 11-2 12-2 90 114 11-2 82 95 90

Length of pectoral . 120 113 11-8 130 95 125 130 95 112 9-2

From commencement of pectoral to that of ventral 235 23-0 226 210 152 200 230 165 235 198

From commencement of ventral to that of anal 280 27-3 26°0 225 153 245 23-0 158 19°6 16-0

From commencement of anal to base of caudal . 263 253 238 185 13-2 22°5 206 126 185 14-6
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