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PREFACE.

Tue present short volume of the * Fauna of British India’
series deals with the families Testacellide and Zonitide of
the Indian Land-Mollusca. This account of these two
important families of land-shells is founded on the all too
short manuseript left by the late Dr. Blanford, who in it had
dealt with the shells chiefly from the conchological side. It
was fortunate therefore that Lit.-Col. Godwin-Austen, whose
unique knowledge of Indian Mollusea is well known to
students of the Indian Fauna, willingly consented to take up
and complete the malacological part required for the volume.
This, however, necessitated a re-arrangement of the MS.
and a considerable amount of further study and dissections,

all of which retarded the publication of the work.

C.T. BINGHAM.
London,
June 1903,
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INTRODUCTION.

By the death of Dr. W. T. Blanford, the late talented Editor of
the *Fauna of British India’ series, the writing of the Introduction
to this volume has devolved on me.

Up to a few days of his death, 23rd June, 1905, Blanford was
engaged on this tﬁe first volume on the Indian Mollusca, and it
was with bitter regret he feared he could scarcely be spared to
complete it. It saddens me now to think that, perhaps, had I
been able to go up to town oftener in those days and help, the
work might have progressed faster, but I could not neglect duties
in the country.

On commencing the work, now some years ago, Blanford asked
me if I would assist him in the malacological part while he
undertook the conchological. With regard to the latter, I may
safely say there was then no man living who knew the Indian
Land-Shells and their distribution better thaun Dr. Blanford, to
which he added an intimate knowledge of the external form of
the animal. In a Field Note-book of his I bave found many
valuable drawings and descriptions made from life and have used
some in this work. In going over his manuseript I could not but
see what long and laborious work it had entailed with the constant
use of the mieroscope as the fresh deseriptions of the shells were
written,

Since 1877 I have been constantly at work on the internal
anatomy of the Indian land-shells, having brought home a large
collection preserved in spirits. To gain some further knowledge,
E»nrticulurl}' of the range of genera, I examined all the materal

could obtain from Borneo and the Malay Archipelago, the
Masearene Islands, Socotra, and Africa. The results of this have
been published from time to time. Many species obtained by
Blanford during the last two or three years of his life he placed in
my hands for examination, so that the generic position of a large
number of forms is now very fairly arrived at.

It is a great loss to seience that Blanford did not live to put
together his full and matured ideas on distribution, phylogeny, &e.
He was eminently fitted to do this by his extensive knowledge of
the country, his powers of observation, and his studies in other
branches of the animal kingdom. I, who really took up the
collection and study of land-shells at his instigation and owe
much that 1 have learnt to him, feel far from equal to the
tusk.

b
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With regard to the shells merely, there is very little more to be
made known, but a reclassification of the family Zonitide, based
upon all the characters of the animal and the shell combined, is
very desirable. There is so much to be done that it seems even
now somewhat premature to bring out this volume, the more so
as it deals principally with the above-mentioned family and
because our knowledge of the Pulmonata (the Land-Mollusca of
India) is far behind our knowledge of any other group among the
Invertebrata. This is due to the fact that until comparatively
recently the shell only, and not the animal that construets it,
has been taken into consideration. 1t is well known that the
building up of the shell is a process performed invariably in the
same way by one part of the animal.

These neglected forms of life are found by those who will
examine them to differ, generically speaking, widely one from
the other. 1t will be seen in the following pages that a very
large number of them have never been examined at all, so that it
1s still doubtful to what genus many of them should be assigned.
Any satisfactory conelusion therefore regarding their phylogeny
is impossible and regarding their distribution most unecertain.
In examining the shells alone we find in several genera these are
so extremely alike, the differences so subtle that the eye fails to
appreciate them. Again, the uncertainty regarding habitat is
increased in some cases h}r the types being lost ; in others by the
doubtful authenticity as to habitat of their I'i.presentativﬂs in
museums, Oeccasionally three different species may be found in
one tablet under the same name, and these from two or more
localities. In such cases it is only by collecting de nove in the
localities where the types were procured that we can be certain of
absolute and true identification.

Only the families Testacellide and Zonitide are included in
this volume.

The classifieation adopted has been that employed in the
manuseript left by Dr. W. T. Blanford, which was the subject of
many conversations and constant mrrespnndence with him. I
conclude he based it upon the classification used by Paul Fischer
in his * Manuel de Conchyliologie’ (1587), one which has to some
extent been adopted in the arrangement of the molluscan col-
lections at the Natural History branch of the British Museum.
With regard to the different genera Dr, Blanford had worked
through, the order in which some had to be placed had yet to be
decided ; the last morning’s work we did together when he was
staying with me at Nore, 7th May, 1905, had reference to this
very point.

1 have given very considerable thought to this question of
classification and adopted a sequence which is as natural, T trust,
as our limited knowledge of the animals at the present time will
permit and as consonant as I can now make it with Blanford’s
FIeEWE.

Blanford left the descriptions of three new genera, and I have
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thought fit to create three more, for the reception of certain
gpecies which had points in their anatomy differentiating them
from the species with which they had been placed.

In that very specialized division of the animal kingdom, the
Land-Mollusea, and particularly in the family Zonitide, great
uniformity of the general main structure obtains with at the same
time very remarkable variation of the several parts, particularly
those of mastication and generation ; it may be safely said that
in some genera a greater amount of variation is met with in the
internal organs than is to be found in the form of the shell.
When we come to compare molluseous animals from far distant
parts of the world, either proceeding from east to west, or from the
Northern to the Southern Hemisphere, we find each land-area has its
own distinctive set of genera. Fossil evidencs again shows some
have had in the past a much more extended range, and it becomes
evident they have gone through a remote, extremely slow, and
separate evolution. This is, after all, not so remarkable when the
great antiquity of the Pulmonate Mollusea is considered: land-
shells extremely like those of the present day go back to the
Palmozoie period, being first known from the Devonian, and to-
gether with other life on the earth demand many subsequent eras
tor their specialization,

While the Vertebrates have been eclassified scientifically by
their internal anatomy, Invertebrates such as the Mollusea
have received comparatively desultory notice. For this reason
Dr. Blanford in arranging for the publication of a volume on the
Land-Mollusca decided to incorporate all that was known of the
animal.

Many years must elapse before the necessary material can be
got together to elucidate and advance the knowledge of the
generic relationship of these Indian land-shells. In the case of
the Zonitidsw, it happens a large number of very fragile shells are
found differing very slightly from each other in shell-character,
vet on examination of the animal such marked differences are
presented that they have to be placed in separate genera; in
fact satisfactory determination 1s quite uncertain without a
knowledge of the animal,

Space will not admit of dealing with the anatomy in any great
detail ; T have therefore only attempted so much as seems desirable
to give the collector some idea of the position and function of the
different parts, from which he will more readily understand that
the shell alone is of very uncertain value in all questions relating
to phylogeny or relationship, evolution, and range in connection
with prc:-%lemu relating to the former :;llstnhutmn of land and sea.

Bopy axp Foor.

Animal soft and flexible, covered with an epidermis which in
the land forms secretes much muens from an elaborate system of

not only mucous, but sensory and pigmentary glands, rendering
b2



Fig, i.— Girasia hookeri. Silchar, Cachar.
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the surface moist and acutely sensitive to touch and smell.
There is no internal bony skeleton assisting in the movements
of the animal; all action 1s produced by a beautiful contractile
and protrusive muscular system, one part as it were pulling
against and acting on the other,

In the Mollusca the primitive plan of structure was a body
symmetrical to a median vertical plane, the alimentary canal
running from the mouth at one end to the anal aperture at the
other. This body had a lower ventral or neural face, an upper
dorsal or hemal face, and a right and left side. Only in a few of
the Mollusca has this symmetry of the body been retained undis-
turbed, as in the very ancient classes Amphineura, Scaphopoda,
and Pelecypoda, and the hm®mal face is not produced into a
visceral sac; but in the great majority of mollusks such a
visceral sac is found. In the Gasteropoda the ventral face
gives rise to a museular foot, The structure of this foot is
important; it shows considerable modification, which renders it of
much value in classification, according as it has been modified for
digging, swimming, or creeping as in the land forms.

The dorsal face is generally produced at its margin into a free
fold, ecalled the mantle or pallium, derived from the primitive

Explanation of Fig. 1.

A. Dingrammatic view of right side, to show the position of the generative
organs within the body-cavity and that of the rudimentary shell. About
nat. gize.

B. Similar view, to show the position of the nervous ganglia and a few of the
nerves radiating from it; also to show the general plan of the muscular
system, a few of the main muscles at the position of their attachment
pointe, the bueeal wass and alimentary system with the salivary glands,
and the position of the kranchial echamber and pericardium. About nat.
size,

C. The cerebral and pedal ganglia with some of the various nerves, together
with the main muscles of the buceal mass and eye-tentacles. Viewed
from above, laid out. Drawn under microscope. % 4-5,

D). The same, drawn by eye, showing the nerves to middle of the foot (6') and
position of the buceal mass and wsophagus, Viewed from above,

E. The left eye-tentacle and oral tentacle, severed from the part in C. Viewed
from the inside, showing the small retractor basal muscles ().

RE. Right eye-tentacle. | &f. Side of foot.
L E. Left eye-tentacle. B. Buececal mass.
O°T. Oral tentacles. . {Hsophagus.
B G. Balivary glands. i, Muscles,
sd. Salivary ducts. 1. Cerebral ganglia.
v B, Retractor muscles of eye- 2. Pedal ganglia.
tentacles. 3. Nerve to base of left eye-
rim B. Do. of buceal mnss. tentacle.
r. Renal organs. 4. Nevves to Lips.
i. Intestine covered by salivary 5. Do. to posterior right side of
gland. foot,
2. Jaw, 6, 6'. Do. to basal edge of foot.
h. Heart, | 7. The position of the otocysts,

anf.ar, Anterior artory, I
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shell-gland, the edges of which secrete and form the shell.
Between the mantle and the rest of the bodv is a cavity, the
pallial chamber, the seat of the respiratory organs, which may
consist of gills (branchie), or, as in the Pulmonates, of a sort of
lung t'urmeﬁ by a network of blood-vessels developed on the roof.
The pallial margin forms a complete zone with only a small
aperture for respiratory and excretory purposes, and thus the
mantle becomes divided into lobes, an anterior left and a posterior
right, the dorsal lobes being below them.

Grasteropods with conical or spiral shells, with gills placed in
front of the heart, and sexes distinet—that is to say, neariy all the
marine and a large series of terrestrial genern—helong to the order
Prosobranchia,

In the Pulmonata, with which this volume deals, the mantle is
large as well as the unsymmetrically coiled visceral sae, in which
the intestines, liver, and part of the genital organs lie. The
mantle-cavity lies on the fore part of ths sac, and the anus («)
opens at its margin, generally on the right side. Thus in all the
ordinary Pulmonata the end of the intestine is twisted from its
primitive position at the hinder end forwards to the right dorsal
side of the body.

In the cephalic area all the organs of sense are situated, the
common generative aperture lnng on the right side at a varying
distance behind the right eye-tentacle. The head or prosoma is
symmetrical, bearing on the upper side two cylindrical, tapering,
hollow, reversible tentacles, with swollen or bulbous tips carrying
the eyes, also two much shorter below them, the oral; both pairs
are contractile within the body-cavity. On the anterior ventral
side is the mouth, with the more or less solid jaw above and visible
externally. The radula with its teeth below is not usually seen
unless when protruded. The mouth is quite distinet from the
respiratory system and is used for feeding only. The upper lip
has a ring of rounded tubercles on its edge ; the lower lip is simpler
and more fleshy, but in certain carnivorous forms the corners are
produced into lappets.

The pedal area consists of the musecular foot or podium, and is
characteristic of the Land-Mollusea and all Gasteropods. It varies
greatly in size and form in different genera. When fully extended
the portion behind with respect to the shell or visceral sac may be
very short, that in front very long, or they may be equal in length.
It may be either narrow or broad and flat, almost ecircular,
possessing thus great power of adhesion to the surface on which
the animal rests. The foot-sole in the Cyclostomida is divided
longitudinally into two portions, and the animal erawls by
advancing the halves alternately. The sole has either a smooth
uniform surface or it is divided into three nearly equal parts
(trifasciate) longitudinally, the central area being the true ambu-
latory one. This is the type generally found in genera of the
Zonitide, and has as well, on the outer side of the foot, a border
broken up into segments by lines giving it a fringed appearance.
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Above this are the very pronounced parallel peripodial grooves,
generally two, in a few cases three, broken into oblong spaces
(vide fig. 38, A, p. 75). The rest of the body is covered with
sapillate tubercles or fine rugosities, separated by deep grooves
{mding from the upper peripodial groove towards the dorsum of
the foot. The Zonitide also have a conspicuons caudal mucous
gland variously formed (fig. 57, C, p. 159).  The upper surface of
the foot behind may be keeled above, but it is generally rounded.
Even in those genera of the Zonitide, such as Girasia (fig. i,
A, B, p. xx), where the shell has been reduced toa mere membmue
t]1e foot never reaches the true slug-like stage found in Limaa,
Arion, &e., in which genera the viscera fill the whole foot to
its extreme posterior point, or rather the visceral hump is spread
over the whole dorsal surface of the ereeping-organ. The foot in
the Eastern forms of Zonitidee 1s solid in form, and their other
anatomical details present so great a similarity to the component
parts in the shell-bearing genera from which they have descended,
that they furnish closer links in a chain of evolution than is often
to be met with.

Tiae MUsCULAR SYSTEM,

The greater mass of the body is a network of muscular tissue
most perfect and complicated. The larger muscles are very tough,
ribbon-like, smooth, and shiny. The largest is the shell-muscle
attaching the animal to the shell, and most of the stronger most
important muscles are given off from it. In those species where
there is only a remnant of a shell and no columella the attach-
ments of the principal muscles lie around the thickened mantle-
edge, principally on the posterior margin; these include the
buceal retractor and the retractors of the foot and eye-tentacles
(fig. 1, B, C). Some 4 or 5 fine muscles lead from the sides of
the mouth and pass through the nervous collar in a posterior
direction. There is a localized series in the buceal mass known
as the depressor, protractor, and levator muscles.

Tiue NERVOUS SYSTEM.

The main mass of the nervous system is situated just behind
the buccal mass (fig. 2, b, p. 3) and mouth, forming a ring or
collar (cg) (fig. 4, ny, p. 4), through which the ﬂlll'l?ll.-l.lt:[l.r}' canal
passes lmstﬂrlnrlv It is made up of paired ganglia, more or less
united by commissural bands completing the collar. According to
their position above or below the wsophagus (), they have been
termed the cerebral or supra-eesophageal ; the pedal with the
visceral or parieto-splanchnic, sub-esophageal. Taking the genus
Girasic to exemplify the nervous system in the Zonitide (fig. i,
C, D), these panglia are all, as it were, coalesced together, and
the side connectives are not seen. The several nerves leading
from the upper or dorsal side of the mass define the cerebral
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position, while those below show by the direction they take the
pedal and visceral parts of the ganglionic mass. From the cerebral
parts nerves lead to the eye and oral tentacles and to the sides
of the mouth—one (large) to the side of the buccal mass and
another (smaller) to where the salivary ducts are given off from
it. From the pedal ganglia numerous nerves, some very minute,
lead to the sides of the foot, distributed along its edge ; one,
conspicuous and long, extends to the edge of the mantle on
the right side. Some of these nerves hifurcate before reaching
the foot. These visceral nerves thus break up and extend all
over the body of the animal along the course of the alimentary
canal and the generative organs, &ec. Land-Mollusea possess
sensory organs, and their sense of touch and smell is acute, both
combined directing them in their search for food and hiding-places.
The seat of the olfactory organs is the apex of the tentacles,
more particularly the dorsal pair, but the ciliated surfaces of the
body round the mouth and respiratory aperture assist in the
sense of smell.

Two auditory sacs (otocysts) are usually found situated on the
anterior side of the cerebral ganglia. They are lined with cilia
and contain minute calcareous particles, called otoconia, of varied
forms in different genera and species.

ALIMENTARY SYSTEM,

The alimentary canal is very long, extending back in a loop
within the apieal whorls of the shell and returning forward to
the side of the respiratory orifice (fig. i, B). In different genera
there is considerable difference and complexity in the way in which
it is coiled. The fore portion, called the fore gut, includes;the buecal
eavity, The narrow cesophagus or gullet leaves this on the dorsal
side, passes through the nervous collar, and expands into the crop.
Spread upon this are the salivary glands (fig. 2, sg, p. 3), gene-
rally paired but sometimes coalesced together ; fine ducts, one on
either side, called the salivary duets, connect them with the buccal
cavity (5). The fore gut contracts and again enlarges into the
mid gut or stomach (st), and here a duct connecting it with the
anterior (al) and posterior lobes of the liver occurs, and at about
midway in its length the coils of the intestine buried in the poste-
rior lobes (pl) return again and continue in a long straight
portion of the rectum to the anus (a), which in shell-bearing
forms is near the upper and inner angle of the aperture or near
the junction of the right and left dorsal lobes; in the more slug-
like forms (Austenie and Girasia) it is on the side of the body.
Where the shell has become reduced, as in these two Indian
cenera of the Zonitide, the viscera never occupy the foot to its
terminal end, as is seen in Limax and other Palearctic genera.

Ture Breearn Mass.

This lies between the nervous ring and the mouth, is a large
globose muscular sae, on its exterior sides having a wonderful
system of powerful muscles leading to different parts of the
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animal, principally to the shell-muscle, by which the animal can
move it in every direction, protrusive or otherwise. These
muscles have been termed the anterior, lateral protractors, and
pharyngeal or buccal retractors.

ODONTOPHORE AND Jaw.

Just within the cirele of the mouth is the bueeal cavity, and on
the upper anterior side is the solid chitinous jaw set in the strong
mandibular muscles. In the genera treated of in this work there
are only a few in which the jaw is absent: in those possessing it,
it is sometimes solid, sometimes thin and of oxygnathous type,
i. ¢. with a sharp cutting-edge. The jaw serves to press down
upon, hold, or even cut off what the animal may feed upon.
Within the buceal ecavity on the lower side is a cartilaginons
globose eushion on the floor of the mouth, the odontophore; its
upper surface is covered with a tough, long, ribbon-like membrane,
set with rows of minute, recurved, chitinous teeth, extending
backward to the radular sac. In this last the teeth are formed
and pass gradually forward as the rows in front become worn
away. These teeth help, with the edge of the jaw above and
the action of the lingual protractors and retractors, to the
rasping off and breaking up of food. The surface of the radula
can be folded together, as in the state of rest, or spread out
laterally over a plane surface. The odontophore is developed
early in life in some ovoviviparous forms; the radula is found
complete in the embryo enclosed in the eggos lying in the
oviduet.

The teeth of the radula are arranged in rows, generally about a
hundred—the rows either nearly straight or forming with the
central tooth at the apex an obtuse angle. The central tooth
and its neighbouring admedians are usually set upon thin, broad,

uadrate plates, which merge gradually into lateral teeth rising
rom much narrower plates, I'he cutting-tooth is sharp-pointed
and raised well above the basal plate, the whole series forming a
most perfect natural file.

In carnivorous genera the teeth are aculeate or scimitar-shaped,
rising from elongately ovate bases.

Perhaps one of the most interesting morphological characters
to be noticed in the radula of these Eastern slug-like mollusks,
comprising even some with Helicarion-like shells, 1s the existence
of two very distinet groups or subfamilies, one with a Macrochlamys-
like radula, the other with a very different polydont one of several
hundred teeth, all similar in form throughout on very narrow
basal plates, and rarely having any large admedian, though a few
intermediate forms occur.

Orcax oF REsPIRATION.

The resgir&f{}rj' orifice is distinetly seen on the right side of
the body, lying in a dextral shell near the upper inner angle of
the aperture, in a slug-like mollusk it is on the right side, in both
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Fig. ii,

A. Sakwlla honesta, enlarged. Dorsal side, viewed from above, to show

E-neitinn of the pericardium {j?, heart with auricle (ef) and ventricle (vh),
idney (&), pulmonary cavity ( pe), liver (1), anuz (@), mantle-edge (m).

A’ Dorsal side, seen from below. Rectum (rec), kidney-opening (4o),
pulmonary vein ( pv), right shell-lobe (ral), left shell-lobe (/).

B. Mierocystis ambe, showing embryonie shells within the oviduet, x 0.

B'. An embryvonie shell, showing development of the foot, with eye and
anal and respiratory orifices, ¢ 44,

C. Bhell of Sitale affegin. Diagram to illustrate the different parts and
usual measurements.

D. A spermatophore of Sesara infrendens, much enlarged.  After Stoliczka.

Paris of the shell and usual smeasurenents.

1-7. The apical whorl to the Tth 11. The peristome and outer
(the last or body-whorl). ip.
5. The antepenultimate whorl, | 12, The columellar margin.
6. The penultimate whorl. | 13, The suture.
8. The apex. [ 14. The periphery or Eeel.
9. The umbilical region. I A-B. Major dinmeter,
8-9. The nxis. B-14, 8pire. A-C. Height of shell,
10. The aperture: the upper, A=), Do. of nxis.
outer, and inner angles of, E-F. Do, of aperture.
the interval between being G-H. Breadth of aperture.

the wall of the aperture.
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near where the dorsal lobes meet, The pulmonary chamber or
cavity lies beneath the shell on the left side just behind the upper
margin of the peristome and continues back for some distance, its
general shape and size presenting variation in different genera.
The upper surface is an extremely transparent thin wall, showing,
in most species, a system of small veins uniting in a main
pulmonary vein (pv) and forming a respiratory surface by which
they breathe air directly. On the posterior left side of the
pulmonary chamber is the pericardium (fig. i1, A, p).

Hzeant axp CIRCULATORY SYSTEM.

The pericardium (fig. ii, A, p) is a sac lying on the left anterior
side of the body in dextral shells, adjacent to the branchial cavity
and close against the renal organ (k), all these lying on the dorsal
surface of the body. Within it is the heart, composed of a single
auricle (ah) and a single ventricle (vk): the first receives the blood
from the respiratory organs, which passes by a short constricted
valvular passage to the second. A short duet, the aortic trunk,
follows: 1t branches into two separate veins, the anterior and
posterior aorta, conveying the generally colourless blood to the
varions organs of the body. Thence it collects in the venous
sinuses in the foot and viscera and the circumference of the body
before entering the I‘E‘ipll“ltﬂl" (pv) and renal organs (k). In
the former of these oxidation takes place and the blood returns
to the heart again by the pulmonary vein (pv). In the renal
organ waste products in the blood are taken up, which are thrown
out by way of a narrow passage (ko) lying parallel to the rectum
and so on to the anus (a). i

Repropvuerive ORGANS,

The generative orifice is situated close behind the right eye-
tentacle (fig.i, A, p.xx). The animal is hermaphrodits or monweious,
the male and female systems being brought together in one indi-
vidual, and the animals unite for mutoal fecundation. The source
of the system lies far back in the visceral sae (fig. i, A), where
buried in the posterior lobe of the liver is the ovo-testis (kg)
(a mass of cells), on the internal surface of which both ova and
spermatozoa are produced: the former are rounded cells, the
latter long and hair-like, with variously-shaped heads massed
together. From the ovo-testis extends a long duct called the
hermaphrodite duet (Ad), usnally very much convoluted, and
down which the ova and spermatozoa pass. The duet enters the
albumen-gland (alg), an elongate mass, and just before it does so
there is a small enlargement or sharp bending termed the seminal
vesicle. The ova here undergo a vertain change and are separated
from the spermatozoa—the one to pass down the oviduet, the
other down the prostate.

The oviduct (ov) is of a whitish colour, with large convoluted
folds. These two coalesced ducts run side by side for a con-
siderable distance and then separate, the ovo-testis becoming a
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stout hollow tube, the free oviduet leading onwards to the genital
aperture (gen.ap), the prostate or sperm-duct becoming a slender
tube, the vas deferens (vd) carrying the spermatic contents to the
male organ. We have now reached the vieinity of the head and
buccal mass. Before the free oviduct reaches the genital aperture
it gives off a more or less globose or 1:Bur-sllaped sae, varyving
much in size ; this is the spermatheca (sp). It receives, when the
animals are in coifu, the spermatophore, which issues from the male
organ of the other individual. The male organ (p) consists of a
muscular reversible sheath or tube extending a short distance from
the genital aperture backwards, and gives off, generally where it
doubles back, a strong muscle called the retractor penis musele.
The next part eontracts into a smaller length of tube, the epi-
phallus, to which the vas deferens joins after this latter has
formed a loop forward and close up to the genital aperture. At
the junction of the vas deferens and the epiphallus is usually a
cecum-like appendage, the kale-sae, or flacellum when more whip-
like. Within this the spermatophere is formed. Yet another
organ, not universally present, remains to complete this com-
plicated systewm, viz. the amatorial organ or dart-sac (am.or). It
is usually tough and muscular, eylindrical in form, with a
retractor muscle at the distal end; within it is a pointed style,
which is protrusive at the Eunltﬁl orifice. This is analogous
to the calcareous dart of the Helicide. The male organ and
adjacent parts is reversible and protruded externally during
copulation.

The spermatophore (fig. ii, D) is a complex structure built up
or moulded within the w ﬂ.]lq of the flagellum during the period
of generative activity. It consists of two distinet parts—one
]ml;EJ and gutter-like, generally spined; the other a thin-walled
eylindrieal sac in which the spermatozoa passing down the vas
deferens colleet and are retained until fransplanted into the
5|I}t=1'|11-51m of another individual to froctify its ova. The spermato-
phore takes on many various forms in different genera and is as
yet quite unknown in the great majority of the Land-Mollusea ;
it would appear to be secreted rapidly and its remains broken up
are soon absorbed and disappear.

The eggs when laid hateh out naturally by the warmth of the
atmosphere, but in some genera an ovoviviparous habit has come
-ﬂmut, and the eggs are retained in the oviduet (fig. i, p. xxvi, B, &
fig. 2, p. 3) and go through the early stage of development there,
80 tlmt the young have well- formed shells and are able to erawl
about and feed themselves as soon as they are born.

The shell makes its appearance is very early embryonie life, in
the form of a little rounded inverted cup or bowl, and as the
infolded viscera begin their spiral growth it is built up on the free
outer edge (the peristome). It is deposited by the edge of the
mantle in different layers, the external either horny or membran-
aceous ; in many cases it is very hard, glassy, and polished. In
ovoviviparous genera mentioned :thnme1 where the shell attains
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a development of two whorls or so, the subsequent shell-growth
after birth is well marked by its different texture ; the first whorls
are generally smoother and are distinguished as the protoconch.

It is seen that the organs of generation in these creatures are
very complicated and present great variation, not only shown in
different genera, but even in detail in different species of the
same genus. It is only to be expected that the more complicated
an organ becomes, and the greater the number of its component
parts, the play and possibility of variation in those parts increases
in proportion. This diversity of structure is rendered still more
difficult to observe, owing to the great changes that take place in
the reproductive organs as the pairing-season approaches, also
artificially by the means adopted to preserve the animal, If, for
instance, it is put into too strong spirit, great shrinking and
hardening ensues, and the parts assume a shape and size
very unlike their appearance in life. All this must be allowed
for in descriptions, Perhaps too much has already been written
on the form of such an organ as the spermatheea or sperm-sac,
sometimes empty, at other times distended with one or more
spermatophores.

The Mollusea form a very distinet and highly organized division
of the Invertebrates. They were very early inhabitants of the
globe ; their remains are found in the oldest stratified rocks, their
shells often most beautifully 1}1'553[*1'1.'&{1. 1t is the l-:]wv.'ludge of
the animals of their living representatives which gives us an insight
into the conditions under which the different formations were
deposited. It is remarkable to note how highly organized they
were so far back in time and how little has been the change since
then, scarcely more than generic.

Marine forms are more abundantly represented, and naturally
s0, than the land and freshwater. Probably the earliest fresh-
water form is the Archanodon, which closely resembles the modern
Anodonta (Swan Mussel) and oceurs as far back as the Devonian.
At the close of the same epoch the first land-snails, Strophites and
Dendropupa, allied to the Chrysalis Shells (Pupidee), bave been
found in the Plant-beds at St. John, New Brunswick. The Coal-
Measures of the succeeding Carboniferous period have yielded
further species of Dendropupa, a small land-shell (formerly referred
to Zonttes) clozely allied to the living Piramidule if not identical
with that genus. Also frow the same beds come the oldest brackish-
water snail and freshwater snail belonging to the existing genera
Ampullarie and Physa vespectively, as well as the first repre-
sentative (Zaptyclus) of the Auriculide (the most primitive of the
Pulmonates), and Dawsonella the earliest example of the terrestrial
Helicinde. Other freshwater mussels (Unio) appeared in the
Triag, but the greater number of freshwater snails are first known
from the Jurassic: Planorbis, Valvata, Melania (doubtfully from




XXX INTRODUCTION.

the older, but certainly from the later beds of that epoch), with
Limunewa, Vivipara, and others.

In India the Cretaceous rocks of the South Peninsular area
are the oldest in which land-shells have been found, and one species
was identified by Ferd. Stoliezka as being closely related to the
existing Ceylonese genus Corilla. Further close search in these
beds will probably result in the discovery of other species and
thev would be of extreme interest.

The Intertrappean beds of Southern India contain several
freshwater genera, and a doubtful Pupa is recorded from the
Bombay rocks of that age, and land-shells have been obtained in
the Lower Intertrappeans referred to Achatina; here, again, further
search i1z wanted, minute forms have lll'ubﬁ.].l]._}* never been looked
for.

Coming down to more recent times, the species of Mollusea
which have been found.in the Sewalik formation are similar to
those now living : only one land-shell, Pupa ( Cylindrus) insularis,
a species with a range from Indin to Africa, has hitherto been
found; others are freshwater forms belonging to Paludina, Melania,
Awpullaria, and Unio, My own experience of the beds in which
these fossils ocenr points to the possibility of much more coming
to light when they are worked in the caretul manner similar beds
have been in this country and in Europe,

From the later Tertiaries of the Kashmir Valley (Karewah
deposits) species of Planorbis and a Heliv (?) oceur, but those found
by me were all flattened by subsequent pressure the beds had
undergone : this formation, which is extensive, would reward
further search.

It must be remembered by those who may use this work that
the material on which many of the anatomical details here given
have been drawn up has been very scanty, and frequently founded
on but a single badly preserved specimen, such, for example, as
the dried-up animal found within the shell and soaked out ; for in
most cases the possibility of obtaining additional specimens from
very inaccessible parts of India was remote in the extreme.

With regard to the conchological side, the descriptions of the
cenera and species have been drawn wp and all measurements
taken afresh by Dr. Blanford, in most cases from types or from
typical specimens. The ([e:acuptmus of the anatomy have been
abridged and the figures taken from those given by Dr. Ferdinand
btnhczht in the ‘Journal of the Asiatic Society of Bengal,’ and
those by me in the * Land and Freshwater Mollusea of Iudin,’ and
in other papers contributed to various Scientific Societies. The
distribution, habits, &e. have been taken from the writings of
W. H. Benson, T. Hutton, F. Stoliczka, H. F. & W. T. Blanford,
W. Theobald, G. Nevill, E. Sykes, O. Collett, &e., or based on
the knowledge of a very large number of species collected by
myself.

Thuugh the land-mollusca are not, like birds, butterflies, &c.,
conspicuous to the ordinary observer, yet they are to be found in
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every part of India, even on so parched a rock as Aden. Hence
a few words on where and how to collect them may be of service
to a naturalist proceeding to the country. These mollusks are by
no means easy to find at first, and they are naturally much more
numerous in the rainy season, but with patient search they are to
be found at other times of the year. On limestone rocks they are
sometimes conspicnous by their abundance, old shells litter the
ground. In the forest-clad slopes of the mountains, particularly
the northern sunless ravines, they are generally plentiful. Dwing
to the annual burning that takes place, very few are to be foun
in the great grass-tracts of the plains. Their favourite resorts are
under large stones, old logs lying in the woods, under the decaying
bark of trees, on the wet lichen-clad bark, on the damp moss near
waterfalls, on walls, on the leaves of shrubs, the plantain and
bamboos, under decaying leaves, beneath the surface of the ground
in the worm-burrows, in the roots of plants, and in the exuvie left
by floods on river-banks many shells are to be found washed off the
land. It is a good plan when collecting from shrubs and trees to
place an open, inverted umbrella beneath and to beat the shrubs
or boughs above, when the specimens dislodged will be caught in
the umbrella. In streams and lakes the surface of the water-plants
and the decaying stems of reeds and bulrushes should be looked
over.

The animal is by no means difficult to dissect, patience and a
steady hand are all that is required ; to dissect, draw, and mount
the radula and other parts will take some hours of work, and a
a microscope is indispensable. In the field the preserving, the
aceurate labelling (which is most important), with necessary notes
on external characters, colour, &e., are as much as the collector
can undertake.

Some parts of India have been well worked, there are others
where nothing has yet been collected. Among the latter I may
mention Nepal up to the Kali River; Bhutan east of longitude 89°
up to the Dafla Country, eastward again the Miri and Mishmi

ills; south of the Brahmaputra River, the Abor and Singpho
Hills ; south of Manipur, the Lushai and Tipperah Hills, and the
high range, the Chin Hills, southwards. The Shan States have
been partially collected in, but there is much to be done in many
parts of Eastern Burma. On the North-west Frontier, with the
exception of a species of Pefrcrus, T have never seen any land-shells
from either Swat, Dir, or Chitral. From the Kuram Valley a few
species have been received ; but since Captain Hutton, in 1842,
collected in the neighbourhood of the Bolan Pass, the land-shelis
of the Suliman Range and hills to the south, lying west of the
Indus, have been disregarded.

In conelusion, I must not forget to mention those who have
riven much valuable assistance to Dr. W. T. Blanford while the
work was in preparation and those who have given similar
aid to myself: to all sincere thanks are due. Awmong them I
would particularly mention Mr. Edgar A. Smith, 1.5.0., in charge
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of the Mollusea Department of the British Museum, who was
ever ready to place species at our disposal and often added his
valuable opinion on the determination or history of the species in
hand. The late Professor Alfred Newton and Prof. S, F. Harmer
gave every facility for the examination and lean of specimens
contained in Benson's typical collection forming part of the
MeAndrew Collection in the University Museum of Zoology,
Cambridge. Colonel K. H. Beddome placed his fine collection
and his great knowledge of the Southern Indian land-shells at
Dr. Blanford's disposal. I have myself to thank him for many
valuable species preserved in spirit.  Messrs. John Ponsonby and
(i. K. Gude’s collections have been available for study. I am
indebted to Mr, B. B. Woodward for many suggestions relating
to mollusean anatomy as well as to their geological ancestry.

Much valuable material, without which the work would have
been more incomplete than it is, was received from India collected
by Messrs. Edgar Thurston in Madras, the late O. Collett in
Ceylon, as well as H. B. Preston ; in Southern India and Siam by
the late W. M. Daly ; in Cachar by F. Ede. The Superintendents
of the Indian Museum, Caleutta, Col. A, W. Aleock in the first
instance, and more recently Dr. Annandale, have given wvery
valuable aid in collecting and sending home many interesting
species properly preserved as well as specimens for comparison.
The late Wm. Theobald placed the whole of his valuable collection
of spirit-specimens in my hands.

I sincerely trust that the publication of these two Families, which
is only a small portion of the Land-Mollusean Fauna of India, will
lead naturalists resident in or visiting that country to collect and
study this branch of its Natural History : not to be content with
collecting the shells alone, but to bear in mind whenever they find
the living animal to preserve it and send it, should they not require
it for their own examination, to the Indian Museum in Caleutta
or to the British Museum at home, where sooner or later it will be
available for the investigation of Malacologists.

H. H. GODWIN-AUSTEN.
Nore, July 1908,

ERRATUM.

Page 25, fig. 16, Ariophanta levipes : transpose letters C and D.
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Class GASTEROPODA.
Order PULMONATA.

Suborder GEOPHILA or STYLOMATOPHORA.
Group AGNATHA.

Family TESTACELLIDAE.
Subfamily STREPTAXINE.] *

Animal carnivorous, slug-like or snail-like; a shell generally
present, but varying much in form. No jaw (hence the group is
often distinguished as Agnathe). Radula with numerous rows of
long, narrow teeth, usually pointed.

Distribution. Temperate and tropical regions of the world.

The majority of the genera are African or South American.
Two are Indian, both shell-bearing.

Synopsis of Genera,

Shell heliciform, last whorl excentric ........ STREPTAXIS, p. 1.
SANBLL POPRBOTOL . o . vios v e s iimain s o mimn oom Exxga, p. 16.

Genus STREPTAXIS.

Streptaxis, Gray, Loudon's Mag. N. H. new ser, i, 1837, p. 485;
Stol. J, A. 8. B, x1, 1871, p. 159 (anatomy).

Type, S. nobilis, Gray, from Sierra Leone.

Range, South-eastern Asia and a few of the islands ; Mascarene
Islands ; Tropical Africa and South America. Found in the
Indian Peninsula to the southward only, in Ceylon, [ Andaman and
Nicobar Islands,] Assam, and Burma, but not iu the Himalayas
except east of Bhutan.

Fig. l.—S8treptaxis pfeifferi. | (After Stoliczka.)

Shell thin hyaline, or thicker alabastrine, heliciform, the last
whorl er last two whorls excentric, diverging from the axis of the
upper whorls.

#* Tn thiz volume the mﬂ.dlt.mus to the MS. as left by Dr. W. T. Blanford
have been made by Lt.-Col. H. H. Godwin-Austen and are placed between
brackets.
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TESTACELLID.E,

Animal, as in other members of the family, with the anterior
portion of the body, or neck, much longer than the posterior
portion, or tail, which is very short. The colour is bright yellow,
often becoming scarlet on the eye-pedicels and upper portion of
the head. Upper tentacles or eye-pedicels elongate, lower tentacles
short. Genital orifice on the right side, near the respiratory
orifice and at a considerable distance from the tentacle.

[The description of the internal anatomy is taken from Ferd.
Stoliczka’s paper on the genus :—

In the main points (vide fig. 2) ** the organs are quite similarly
arranged as in the Helicide. . . .. The mantle is above, at the
puimmnr}* orifice, considerably produced, receding ventrally, but
remaining entire. On the inner side it has near the margin an
eluug:ﬂad thickened appendage on each side of the pulmonary
opening. The pulmonary cavity itself is very long, but the lungs
narrow. The digestive system differs from all Helicidse which I
have examined by the peculiar development of the buceal parts.
The mouth is wide, and immediately behind it, where it makes
an angle, lies the nervous ring. . . .. Immediately behind the
nervous ring the bucecal pmts are produced into a eylindrical
museular tube, which extends in a slight curve up to the end of
the chief retractor muscle of the body, where it is firmly attached
by a special thick muscle, A few ﬁf,pamted threads connect the
mouth direct with the anterior end of the retractor. The ring-
muscles forming the outer layer of the tube are almost horny, or,
at least, very tough. The longitudinal muscles forming the
internal layer are much softer, but considerably thicker.”

This description recalls the buccal mass of Testacelle and its
powerful muscles. It snggests Streptawis being carnivorous and
having a protrusive mouth enab]mq it to enter smd use the radula
within the whorls of other snails, Stoliczka pointed out the
similarity of the teeth of the radula to those of Testacella. There
are other points of similarity, such as the tube-like clusters of the
hermaphrodite gland and the form of the male organ (vide
Proceedings of the Malacological Society of London, vol. i. plate i.
fios, 14 & 16).]

Genital organs simple, albuminous gland elongate ; herma-
phrodite gland small, composed of a cluster of tubes, the duct
long and much twisted. Spermatheca small and globular, with a
narrow neck [attached to uterus for nearly the whole length]. Vas
deferens very short. Penis short, muscular, the retractor muscle
long and thin and attached to the commencement of the penis
close to the junction of the vas deferens; no flagellum or kale-sac.
Eges large and well developed in the oviduct.

Radula long and narrow, composed of numerous rows of simple,
almost straight and pointed teeth, [40-60 in row,] each furnished
with a small swelling or projection about halfway between the
point and the base. The median tooth in each row secarcely
differs in form from the lateral teeth. The row is curved into an
arc on each side of the middle, with the concavity in front.
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ETREPTAXIS,

[Fig. 2.—Anatomy of Strepfaxis obtusus.
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Anus,

. Auricle of heart.

. Anterior lobe of liver,
. Albumen-gland.

. Bueceal mass.
. Retractor of buceal mass.

. Cavity where hermaphrodite

See oe, fig. 4.

and albumen gland were
originally situated.

Cerebral ganglia or nervous
ring.
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Generative aperture.
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Fig. 3.—Radula of Streptaxis obiusus.

L}

ko

'

7y ! e me

P,

F“|I1qﬂ"F?'I |||

/ 7 M’* '3

f
E

=,
s
=

'f."lﬁ;n § =

e
f.f."il.t

e
£
".T’

{After Stoliczka.)

k0. Kidney-opening.

w. Mantle,

mil. Mantle-lobe.

o, Ovum,

@, (Hsophagus.

ov. Oviduet.

. Penis,

pl. Posterior lobe of liver.
p.v. Pulmonary vein,
rap. Retractor muscle of penis,
g, Salivary gland.
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[Fig. 4.—Buceal mass, ganglia, &e, of Strepfaxis obtusa, (After Stoliczka.)]

The measurements of Strepiaxis are the following :—The length
and breadth are the diameters of the shell as it rests on the body-
whorl ; the height is that of the shell Jaid on a flat surface at right
ang]es to the other two.

Forms of this genus are common on the hills of Southern India,
and several of the species occurring appear to be widely E]JlE"ld
and very variable. The teeth in the peristome vary in number
and position, and even the number of the parietal lamelle is not
always constant, whilst important differences may be found at
times in the shape of the shell.

I. Peristome edentulous or nearly so (occasionally a small
tubercle inside right margin).

A. Penultimate whovl reunded or bluntly angulate, not keeled ;
a stngle parietal lamella.

a. Depressedly ovate ; penultimate whovl, seen from beneath,
extends half its width beyond body-whorl.

1. Streptaxis petiti, Gould (Ielix-Streptaxis), Bost. Jour. N. H. iv,
1844, p. 456 ; Pfr. (Streptaxis) Mon. Hel. i, 1847, p. 8; . t. e,
vii, 1876, p. 494 H. & 7. C. L. 1876, pl. 8, fig.4; Nev. Hand-1,
1878, p. 3.

Shell umbilicated, translucent, whitish, finely, closely, and
flexuously costulate above, smooth beneath ; spire depressedly
conoid ; whorls G3, convex, penultimate whorl subangulate, last
whorl flatly convex beneath, compressed around the umbilicus;
aperture a truncated oval ; peristome white, expanded throughout,
outer margin much curved forward.

Length 10, breadth 7, height 64 mm.

Hab., Tavoy and Mergui, Tenasserim ; ? Moulmein.

2. Streptaxis bombax, Bs. (Helix) A. M. N, H. (3) iii, 1859, p. 186;
Theob. J. A. 8. B, xxviii, pt. 2, 1859, p. 308 ; Pfr. (Helix) Mon.
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Hel, v, 1868, p. 151 ; Stol. (Streptaxis) J. 4. 8. B. xl, pt. 2, 1871,
p. 167 ; Theob. J. A. 8. B. xlv, pt. 2, 1876, p. 186, pl. 14, fig. 6;
H. & T. (Helix) C. I. 1876, p. 15, pl. 31, fgs, 1, 4 (immature
shell) ; #d. (Streptaxis) ¢. ¢ 1876, p. 63, pl. 156, fig. 9; Nev.
Hand-l. 1, 1878, p. 3.

Similar to S. petiti, but larger and longer in proportion to the
breadth, with the penultimate whorl much deeper and rounded at
the periphery ; last whorl subangulately compressed at the base
behind the peristome, rigcht margin of peristome but slightly
arcuate,

Length 15, breadth 95, height 8:5 mm. ; of a similar form 12, 8,
and 75 mm.

Hab, Moulmein, Some of the immature specimens originally
called Helixw bombax were from Phietan, Tenasserim.

J. Streptaxis andamanicus, Bs. A. M. N. H. (3) vi, 1860, p. 192 ;
Pfr. Mon. Hel. v, 1868, p. 444; H. & T. C. I. 1876, pl. 8, f. 6;
Nev, Hand-1. 1, 1878, p. 2; [ Godwin-Austen, P, Z, §. 1895, p. 443].

Shell umbilicated, with arcuate costulate striation above, smooth
beneath ; whorls 5}, convex above, the penultimate rounded ;
breadth across body-whorl scarcely greater than across penultimate
whorl when viewed from below, and last whorl rounded, not com-
pressed, around the umbilicus ; aperture a truncated oval, slightly
compressed on the outer edge; peristome white, expanded, the
outer border arcuate.

Length 8, breadth 51, height 4 mm.

Hab. Andaman Islands,

4. Streptaxis blanfordi, Theod. J. A. 8. B. xxxiii, 1864, p. 245; New.

Hand-1. 1, 1878, p. 2 (Arakan & Pegu).
Streptaxis blanfordianus, Stol, J. 4. 8. B. x], pt. 2, 1871, p. 163,
pl. 7 [ftig. 8 (Arakan), fig. 9 (Pegu)]; Pfr. Mon, Hel. vii, 1876,

p. 494,
Streptaxis burmanica, H. § T. (nec Blanford) C. 1. 1876, pl. 8, fig, 5.
[Streptaxis blanfordi, var., Gedwin-Austen, P. Z, 5, 1895, p. 443,

Very near S. andamanicus, but rather more narrowly umbili-
cated, slightly compressed around the umbilicus, and usually with
a distinet tubercle inside the outer border of the peristome, the
outer margin of which is less arcuate.

Length 71, breadth 5, height scarcely 4 mm.

This appears to be merely a variety of S. andamanicus.

Hab. Arrakan, Pegu, Shan States; Cocos Islands.

5. Streptaxis layardianus, Bs. 4. M. N. H. {2) xii, 1853, p. 90;
Pfr. Mon. Hel. iv, 1859, p. 332 ; #d. t. e. vii, 1876, p. 495 ; J"}l & T.
C. 1. 1876, pl. 98, figs. 1, 4; [Nev. Hand-l, 1, 1878, p. 4].

Shell perforate, subumbilicated, striated, whitish; spire low,
convex ; whorls 61, convex above, penultimate rounded, the last
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convex, slightly flattened beneath, very little compressed at the
base ; aperture subtriangularly semi-oval; peristome expanded,
d{-eplv sinuate at the angle, the sinus sometimes termmqtmg n a
small blunt tubercle on the parietal wall; a single parietal lamella.
Length 93, breadth 7, height 5 mm.
Hab. The hills of Southern Ceylon. This passes into S. cin-
galensis, p. 12.

n. Depressedly ovate ; the penultimate whorl, seen from below,
Just extends beyond body-whorl,

6. Streptaxis burmanicus, Bif, Theobald, J. A. 8. B. xxxiii, 1864,

p. 245, pt.: Bif. J. A. 8. B. xxxiv, 1865, pp. 81, 105; I?ﬁ Mon.
Hel, v, 1868, p. 444 ; 4. 1. e. ni,, 1876, p. 494 ; Sfc}f J. 4.8 B xl,
pt. 2, 1871, p l]?}ll?hs 5-7

Stl‘f_]“tnxn blanfordi, § T. (nec i'ﬁmﬁrﬂfd} C. 1. 1876, pl. 8, fig. 10;
[ Nev. Hand-l. i, 1878, p. 2 (Toungoop & Tnunrrhu, small var.
Rangoon, vide Sfuf £ e pl. 7, figs. 6, 7).

Streptaxis thebawi, Godwin- Austen, P ..-"" S, 1888, p. 243,

Shell umbilicated, finely, closely, and flexuously costulate above,
smooth beneath, whitish; spire convex; whorls 6-61, slightly
convex above, the penultimate rounded at the periphery; last
whorl much broader than the others, slightly flattened beneath,

Fig. 5. —Sireptaxis burimaenicus.

little compressed around the umbilicus. Aperture semi-oval,

parietal lamella well developed ; peristome white, expanded, outer
border boldly arcuate, and with sometimes a small tubercle or tooth
inside opposite the top of the parietal lamella. This tooth is often
wanting.

Length 10, breadth 7}, height 6 mm. ; of a smaller specimen 71,
53, and 4 ; of 8. thebawi 10, 7, and 6.

Hab. Arrakan and Pegu; S. thebawi from Pingoung, Shan
Hills, Upper Burma.

7. Streptaxis pfeifferi, Zelebor, Verh. zool-tot. Ges. Wien, xvii,
1867, p. 806; Pfr. Mon. Hel. v, 1868, p. 444 ; 4d. {. e, vii, 1876,
49&1, Gadwm-duae‘m, P Z8. ]895, p. 443.
&tlepmma pfeitferianus, Stol. J. A. :5‘ B, xl, pt. 2, 1871, pl. 8, fig. 6
(animal) ; Nev. Hand-1. i, 1878, p. 2
Var. minor, March, Jour. de Conch. Uct 1876, p. 359. Kar Nicobar.
Var. pumilio, Mérch, ¢. c. Oct. 1876, p. 359. Kamorta.

Similar to §. bwrmanicus, but with half a whorl less; the
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sculpture above is finer ; the base around the umbilicus is rounded,
not compressed; the parietal lamella less developed; the mouth
more rounded ; the peristome on the outer side much less convex,
and neither compressed nor tubercular.

[Fig. 6.—Streptaris pfeifferi. % 158 & 296.]

[The radula has the formula 29 .1, 29. The centre tooth!is
smaller than the first and second; in one specimen examined, the
centre tooth was quite rudimentary. |

Length 82, breadth 6, height 41 mm.

Hab. Nicobar Islandfs Camorta, Katchall, Kar Nicobar,

c. Ovately conoid ; penultimate whorl completely hidden from beneath
by body-whorl, when seen in the direction of the axis of the
upper whorls,

8. Streptaxis solidulus, Stol. J. 4. S. B. xl, pt. 2, 1871, p. 166,
] 7, fig. 10; Ifr Mon. Hel. vii, 1876, p. 494; H. & T.C. I
876, pl. 98, fig. 7 ; Nev. Hand-l. i, 1878, p. 3.

Shell moderately umbilicated, whitish, solid, finely and flexu-
ously costulate above, smooth beneath ; spire conical ; whorls 64,
the upper flatly convex, penultimate rounded at periphery, body-
whorl by far the largest and deepest, slightly compressed around
the umbilicus; aperture semioval, parietal lamella moderate ;
peristome expanded throughout, nearly in one plane, outer margin
scarcely arcuate.

Length 12, breadth 9, height 74 mm.

Hab. Near Moulmein, at Yethebiankoo on the Attaran River.
Typical locality ( Theobald).
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B. Penultimate whorl sharply keeled ; shell much depressed.
a. Base of last whorl smooth and polished.

9. Streptaxis exacntus, Gould, Prec. Bost. Sve. N. IT. vi, 1856, p.13;
Lfr. Mon., Hel. iv, 1859, p. 331 ; 4d. ¢t. e, vii, 1876, p. 494; H. & T.
C. 1. 1876, pl. 98, figs. 8, 9, 10; Nev. Hand-1. i, 1878, p. 3.

Shell openly nmbilicated, whitish, finely and flexuously costulate
above, less closely on the last whorl, which is smooth beneath,
except behind the peristome ; spire very low ; whorls 63, flat ﬂ.bD‘i"E
the penultimate with a com prﬁssed keel which projects consider-
ably beyond the last whorl, the latter convex around the umbilicus ;
breadth of body-whorl, seen from beneath, less than that of
penultimate ; aperfure truncately oval, two parietal lamelle, one
in the middle of the parietal wall, the other smaller, close to the
outer angle; peristome white, expanded, very slightly arcuate
above on the outer border.

Length 121, breadth 71, height 6 mm.

Hab. Moulmein (Smhczla) Mergui (Mus, Cum.).

b. Shell finely costulate throughout, above and below.

10. Streptaxis sankeyl, Bs A. M. N. H. (3)iii, 1859, p. 472; Pfr.
Mon, Hel. v, 1868, p. 442 ; id. ¢, ¢. vii, 1876,  P: 4'1]4
Streptaxis ﬂll‘l-l:e_i,“a,nuq Stol. J. A. S. B. W:I pt. 2, 1871, p. 167, pl. 7,
fig. 14 ; Nev. Hand-l. 1, 1878, p. 3.

Shell very like that of S. ewvacutus, but the keel on the penultl-
mate, though sharp, is not compressed, whilst the body-whorl is
angulately compressed around the umbilicus. Only a single
parietal lamella ; columellar border of peristome quite straight.

Fig. 7.—Streptaxis sankeyi.

Length 114, breadth 71, height 5} mm.; a smaller specimen
measures 10, 62, and 51 mm.

Hab, Farm Caves, near Moulmein (Stoliczka); Mergui (Mus,
Cum.).

11. Streptaxis hanleyanus, Stol. J. 4. 8. B. xl, pt. 2, 1871, p. 168
pl. 7, fig. 15 ; Pfr. Mon. Hel. vii, 1876, p. 494,
Streptaxis sankeyl, H. & T. (nec Benson) C. I, 1876, pl. 8, fig. 7 ;
Nev, Hand-l. 1, 1878, p. 3.
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Very near S. sankeyi, but narrower, with the penultimate whorl
scarcely broader than the last whorl, and with the mouth almost
rectangular and oblong, the outer margin being compressed and
straight as well as the columellar. Generally, too, the present
species is smaller and more depressed.

Length 74, breadth 43, height 4 mm.; a larger specimen
measures 10, 7, and 5 mm.; the latter is the form figured as
8. sankeyt in the ¢ Conchologia Indica.

Hab Kwengon Hill, near Moulmein ( Theobald).

II. Both parietal margin and inside of peristome tooth-bearing.
A. Penultimate whorl rounded, ;

a. Globoszely ovate ; finely costulate above, navrowly winbilicated.

12. Streptaxis obtusus, Stel. J. A, 8. B, x], pt. 2, 1871, p. 166, pl. 7,
figs. 11-13, pl. 8, figs. 1-4 (anatomy) ; Pfr. Mon. Hel. vii, 1876,
p. 495 ; Gude, Proc. Mal, Soc. v, 1903, p. 323, pl. 12, figs. 8-10;
Nev. Hand-l. i, 1578, p. 5.

Spire low, convex ; whorls 7, flattened above, penultimate whorl
bluntly subangulate below the middle and secarcely projecting
beyond the last whorl, which is compressed around the umbilicus,
and on which the sculpture becomes gradually fainter below ;
aperture slightly compressed on both sides, rounded externally,
one parietal lamella with an additional tubercle near the angle;
peristome with a small tubercular tooth inside the eolumellar
margin, and another, still smaller and sometimes wanting, inside
the outer margin, which is but slightly arcuate.

Length 10, breadth 7, height 61 mm.

Hab. Chouktalon, a limestone hill south of Moulmein ( T%heobald).

b. Depressedly ovate ; striated or smooth,

a'. Lip of peristone not continued across parietal margin of
aperture ; 1 or 2 parietal lamelle,

b'. Upper surface smooth, more or less striated.

13. Streptaxis theobaldi, Bens. A. M. N. I (3) iii, 1859, p. 187
Ffr. Mon. Hel.v, 1868, p. 449; H. & T. C. 1. 1876, pl. &,fig. 9
G.-A. J. 4. 8 B. xlv, pt. 2, 1876, p. 317, pl. §, tig. 15; Nev.
Hand-l, i, 1878, p. 3.

Shell arcuately rimate, smooth, whitish, translucent ; spire low,
convex ; whorls 5-51, convex above; penultimate whorl rounded,
not projecting or scarcely projecting beyond the body-whorl when
viewed from beneath ; last whorl broader,.swollen beneath, com-
pressed around the umbilicus, rsing on the penultimate whorl
towards the mouth, with three indentations behind the peristome ;
aperture subtriangularly semi-ovate, with 7 teeth inside ; peristome
expanded, deeply cut back at the upper angle, with a lamellar fold
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just inside the sinus and a larger elongate lamella in the middle of
the parietal callus; of the other teeth three are inside the outer
lip, the third lying in the curve, and two are columellar.

Length 6, breadth 4, height 3 mm.

Hab, Khisi and Naga Hills, south of Assam ; Dafla Hills, west
of Bhutan, at low elevations (G.-4.); N.E, Manipur (Ogle) ; and
Bhamo, Upper Burma (Anderson). A very globose broad shell,
53 mm. long, 41 broad, from the Naga Hills, in Col. Beddome’s
collection, may belong to a distinct form.

14. Streptaxis daflaensis, ¢.-A. J. 4. 5. B. xlv, pt. 2, 1876, p. 317,
pl. 8, fig. 14.

This species is near S. theobaldi, but is slightly larger, with a
lower spire ; the umbilicus is broader and deeper, and there is only
one lamella in the middle of the parietal callus, not a second close
to the angle of the aperture.

Length 7, breadth 5, height 31 mm.

Hab. Near Tanir Peak, Dafla Hills, east of Bhutan, 4000 feet.

15. Streptaxis peroteti, Petit (Helix), Rev. Zool. 1841, p. 100; Pfr.
Mon. Hel. i, 1847, p. 9; id. t. c. (pervotteti) iii, 1853, p. 288;
id. L. e, (perroteti) vii, p. 496; H. & T. C. 1. 1876, pl. 98,
figs. 5,6; BIf. J. A. 8. B. xlix, pt. 2, 1880, p. 205; Nev. Hand-l.

i, 1878, p. 4.
Bti:i&pm%iisi latior, Gude, Proc. Mal. See. v, 1903, p. 323, pl. 12,
Shell rimate, rather thin, smooth and striated above, polished
beneath, yellowish white; spire convex ; whorls 51, flatly convex
above, penultimate rounded, projecting beyond the last whorl
when viewed from below, last whorl flattened at the base, slightly
broader than penultimate, indented behind the peristome; aperture
semi-oval, slightly sinuate at angle; peristome white, expanded ;
parietal lamellee normally two, close together, converging behind,
that to the lett median and longest, the other sometimes wanting ;

Fig. 8.—Streptaxis peroteti.

teeth inside peristome three, one on right border, one basal, the
third columellar (occasionally a small fourth tooth is found in the
outer margin near the angle).

Length 10, breadth 6, height 4} mm. ; a smaller specimen &, 6,
and 4] mm.

Hab. Plateau of Nilgiris; also Anaimalais and hills near
Tinnevelly. A large variety has been found by Colonel Beddome
in Ceylon, measuring 94, 61, 43 mm.




STREPTAXIS. 11

A variable shell ; some specimens, apparently fully adult, have
only one parietal lamella, and the extent to which the penultimate
whorl, when viewed from below, extends beyond the body-whorl
varies considerably. To this is due the difference in the proportion
of length to breadth, shown by the measurements.

16. Streptaxis footei, W. & If. BIf. J. A. 8. B. xxx, 1861, p. 358,
pl. 2, fig. 6; Pfr. Mon. Hel. v, 1868, p. 448,

Near S. peroteti, but with only one tooth inside the peristome,
situated about the middle of the outer margin; two parietal
lamelle ; 5 whorls, the penultimate projecting very slightly when
viewed from below, subumbilicated like S. watsond,

Length 61, breadth 5, depth 4 mm.

Hab. Sholamalai Plateau; Pachaimalais, near Salem, 3000 ft.
A variety from Kalrdyan Malai, another hill-group near Salem,
collected by Colonel Beddome, has an additional basal tooth inside
the peristome and the parietal lamella near the angle small or
wanting.

17. Streptaxis watsoni, 1. § H. Blanf. J. A. 8. B. xxix, 1860,
p. 126 ; didem, ¢. c. xxx, p. 359, pl. 2, fig. 7 ; Bfr. Mon. Hel. v,
1868, p. 447; H. & T. C. I. 1876, pl. 8, fig. 8; Nev. Hand-l i,
1878, p. 4.

Similar to S. peroteti, but considerably smaller; whorls 5, um-
bilicus larger and deeper, peristome more deeply sinuate at the
angle, parietal lamellee always 2, stronger and further apart, and
teeth in the peristome more developed, from 3 to 5 in number.

Length 6, breadth 41, depth 3 mm,

Hab. Nilgiris ; Wynaad, Anaimalais.

18. Streptaxis beddomii, BIf. (Nev. MS) P. Z §. 1899, p. 765,
pl. 50, figs, 4-7.
Strcptm’:ia pleurastomoides, Gude, Proc. Mal. Soc. v, 1903, p. 324,
pl. 12, figs. 14-16.

Distinguished from 8. watsoni by having a single parietal plait,
and the teeth inside the peristome differently arranged. There
are three small equal and equidistant teeth, one halfway down the
columellar margin, a second farther down, and a third in the base,
a fourth tooth inside the right margin. Although there is only
one parietal plait, there is sometimes a tubercular swelling on the
parietal wall at the termination of the sinus of the peristome.

Length 6, breadth 44, height 3 mm.

Hab. Anaimalais (Beddome).

A larger variety with an additional upper tooth in the right
margin, and with the three equal columellar and basal teeth rather
nearer together, measuring 7, 5, and 34, has been brought by
Col. Beddome from near Kuttilam, Tinnevelly, 4000 feet above
the sea. This appears to be S. pleurostomoides of Gude. A shell
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from the Wynaad measuring 8, 6, and 4 mm. may be a still larger
form.

19. Streptaxis concinnus, Bif. J. A. 8. B. xlix, pt. 2, 1830, p. 203,
pl. 2, tig. 11.

Subumbilicated, smooth, striated, whitish ; spire convex, very
low ; whorls 51, convex ; penultimate rounded, completely hidden
by the broader last whorl when the shell is looked at from beneath
in the line of the axis of the upper whorls; last whorl tumid and
polished below, compressed around the umbilicus anteriorly, con-
stricted by 111&&11t1tmn~ behind the peristome ; apenture with outer
and columellar margins nearly straight and converging outwards,
rounded at the base ; peristome white, expanded, but little curved
back at the angle ; pﬂrietﬂl lamelle 2, both elongate, the inner long,
and bent inside ; teeth-in peristome 5, two columellar, one small
near the umbilicus, the other double ; one transverse and lamellar
at the base and two inside the outer margin.

Length 61, breadth 4, height 3 mm,

Hab., B..ﬂ;s,raug'lm Hills, Mysore.

This is very near S. watsoni, but distinguished by the penulti-
mate whorl not projecting below.

20. Streptaxis scalptus, Bif. P. Z 8. 1899, p. 766, pl. 50, figs. &, 9,10,

Shell subumbilicated, moderately depressed, ovate ; costulately
striated above, smooth benmth waxy, whitish ; spire depreasedlv
conoid ; w horls 51-6, convex; penultlmate rn:mnded, _projecting
less than half its breadth beyond the last whorl when viewed from
beneath ; last whorl moderately convex, compressed laterally near
the '11:--:*1ture.. constricted by indentations behind the peristome ;
aperture semioval, contracted by one or (more often) two parietal
lamelle and by 3, 4, or 5 subequal palatal teeth, most commonly 4,
one columellar, one disml and two in the right margin.

Length 10, breadth 7, height 52 mm.

Hab. Kolamalai ]lﬂls, Salem district (Beddome) ; Balur in Kadur
district, Mysore (Daly).

A specimen from Torna Hill, near Poona, Deccan, measuring
111 x 81 x 6 mm., may perhaps be referred to this form.

21. Streptaxis cingalensis, Bs. 4. M. N. H. (2) xii, 1853, p. 91 ;
Pfr. Mon. Hel. iv, 1859, p. 833; vii, p. 496; H. & T. C. I. 1876,
pl. 98, figs. 2, 3; Nev. Hand-l. 1, 1878, p. 4.

Similar to S. layardianus (p. 5), but slightly larger, with the
last whorl less excentric and rather more convex beneath; the
deep sinus in the peristome at the angle always ends in a tubercle
on the parietal wall, and there are two small tubercular teeth
inside the peristome, one in the middle of the outer margin,
opposite the ridge of the parietal plait, the other at the base of the
columellar margin.
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Length of type 11, breadth 8§, height 53 mm. (Benson); a
typical specimen lent to me by Mr. Layard measures 10, 74, and
5 mm.

This is, I think, merely a variety of S. layardianus. 1 have
seen intermediate forms with rudimentary palatal teeth.

Hab., Hewagam Korale, S.W. Ceylon.

A small shell measuring 5 x 4 x 3 from Ohiya, Ceylon, 6000/, is
in Mr. Sykes’s collection. It is a miniature of ;.5 cingalensis,

22, Streptaxis gracilis, Collett, Proc. Mal. Soe. iii, 1898, p. 1.

Shell subperforate, depressed, smooth, whitish; spire low ;
whorls 4}-5, convex above; the penultimatc rounded behind,
scarcely projecting beyond the last whorl when seen from below ;
last whorl convex beneath, slightly compressed around the
umbilicus ; aperture semioval ; peristome s]whtlyexp'mded white,
cut back into a rather deep sinus at the angle; a single parietal
lamella, and one palatal tooth at the base of the columellar
margin.

[The radula is very long; the teeth are similar to those of
S. pfeifferi, only the centra tooth is rather longer in proportion
to the first and second; the formula is 25 .1 .25, The buccal
mass is as described by Stoliczka. ]

Length 41, breadth 31, depth 2] mm.

Hab Near Lemastota, Uva Pmnnce Ceylon.

23. Streptaxis levis, BIf. P. Z. S. 1899, p. 765, pl. 50, figs. 11, 12.

Similar to S. burmanicus (p. 6), but smooth and finely striated,
not costulate above, and with a minute basal tooth inside the
peristome in all (3) specimens examined ; in one specimen there
are two teeth.

Hab., Burma ( Beddome).

24, Streptaxis ravan®, Blf. P. Z. 5. 1809, p. 768, pl. 50, figs. 13, 14, 15,

Shell rimate, minutely perforate, striated; spire low, convex;
whorls 7, flattened above, penultimate rounded, only just pro-
jecting beyond the body-whorl when seen from below ; last whorl
flattened beneath, compressed anteriorly around the umbilicus ;
aperture semioval, with one parietal plait and 4 (or 5) palatal
teeth, two on the right margin, one distal and one near the base
of the columellar bor der, with a second rudimentary tooth higher
nup; peristome expanded, eut back into a moderate sinus at the
angle.

Length 131, breadth 10, height ¥ mm.

Hab. Ceylon. 1 have long had a specimen, but do not know
the exact locality.
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a". Peristome continued by a thick lip, bearing a single re-entering
Y-shaped lamella, across parietal margin,

25. Streptaxis personatus, Bif. J. 4. S. B. xlix, pt. 2, 1880, p. 202,
pl. 2, tig. 10.

Shell umbilicated, smooth, pale yellowish white ; spire depressed ;
whorls 5, slightly convex above, the penultimate rounded, scarcely
projecting beyond the last, which is slightly compressed around
the umbilicus, constricted and pitted behind the mouth ; aperture
semioval ; peristome thickened and expanded, continuous across
the last whorl, with a deep sinus at the angle and furnished inside
with a thick parietal lamella, two teeth inside the outer, and three
in the columellar margin, the lower and larger of the teeth inside
the outer border opposite to top of the parietal lamina,

Length 5, breadth 4, height 21 mm.

A larger variety, 61 mm. long, has only three or four teeth inside
the peristome, not counting the parietal lamella.

Hab. Hills near Cumbum, Madura, South India; Peermede,
Travancore ; Shevroys (Beddome).

26. Streptaxis pronus, Bif. J. A. 8. B, xlix, pt. 2, 1880, p. 204, pl. 2,
fig. 12.

Near S. personatus, but costulately striated above, and with the
last whorl very excentrie, the penultimate, when seen from helow,
projecting by more than half its breadth ; whorls 51, penultimate
rounded, last whorl somewhat flattened beneath, sharply compressed
around the umbilicus, subcostulate within; aperture elongate,
truncately oval ; peristome white, expanded, with 4 teeth, 1 colu-
mellar, 1 basal, and 2 in outer margin, besides the parietal lamelia,
which is eurved within and subbifid in front; the sinus at the
angle of the peristome well marked, but much less deep than in
S. personatus,

Length 6}, breadth 4, depth 3 mm.

Hab. Hills near Tinnevelly, 8. India (Beddome).

B. Penultimate whorl carinate.

*27. Streptaxis elisa, Gould, Proc. Bost. Sec. N. H. vi, 1856, p. 13;
Pfr. Mon. Hel. v, 1868, p. 448,

Shell of moderate size, much distorted and compressed, finely
striated above, smooth beneath and broadly perforated ; spire
discoid ; whorls 71, angulate near the deep suture, the last very
much extended laterally ; aperture transverse, subquadrate ; peri-
stome everted, armed inside with 4 teeth ecruciformly disposed, a
small fifth posterior tooth being sometimes added.

Length half an inch (12 mwm.), height one quarter inch (6 mm.)
( Gould, Lat.).

Hab. An island in the Mergui Archipelago (Rev. J. Benjamin),
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28, Streptaxis canaricus, Bif. (Beddome MS.) J. A. S. B. xxxviii,
pt. 2, 1869, p. 142, Pl ]G fig. 11; Pfr. Mon. Hel. vii, 187(},
. 497 ; H. n!j' e T 18.'b, 1.11 156, figs. 7, 8; Nev. Hand-l. i,

878, p. 8.

Shell umbilicated, depressed, finely costulate above and below ;
spire verv low, conical ; whorls 51, nearly flat above ; penultimate
sharply keeled, projeeting by more
than half its width beyond the
body-whorl, when seen from below ;
last whorl flatly convex beneath,
compressed around the umbilicus ;
constricted by indentations behind
the peristome ; aperture semioval,
rather broad ; peristome continu-
ous, expanded, curved back con-
siderably at the angle, a thick, flexuous, deeply re-entering parietal
lamella, and 6 palatal teeth.

Length 71, breadth 6, height 31 mm.

Hab, bmlth Canara (Berfrﬂ'mne)

Fig. 9.—Streptaxis canaricus.

29. Streptaxis subacutus, Bif. P. Z. 51899, p. 767, pl. 50, figs. 1, 2, 3,

Shell rimate, perforate, depressedly ovate, solid, with flexuous
costulate striation above, smooth beneath; spire depressedly conoid;
whorls 61, flattish, penultimate obtusely keeled projecting by full:,r
half its breadth beneath beyond the last w hml which is slightly
convex below, compressed and subangulate near the aperture,
rugosely striated inside the umbilicua; indented outside behind
the peristome ; aperture semioval, with 1 or 2 parietal lamelle,
the outer small or wanting, and 3 palatal teeth ; peristome
expanded, moderately curved back at the angle.

Length 111, breadth 8, height 6 mm,

Hab. South Canara (Bﬁth!umg}

50. Streptaxis compressus, Sif. J. 4. S. B, xlix, pt. 2, 1880, p. 201,
pl. 2, fig. 13.

Shell openly subumbilicated, very depressed, striate, translucent,
dull yellowish ; spire almost flat ; whorls 41, flattened above, bus
with the suture impressed, the penultimate whorl bluntly carinate,
projecting by nearly its whole breadth when seen from beneath,
last whorl flattened below except near the peristome, where it is
compressed into a ridge, indented behind the aperture, which is
nearly semioval, but with the margins converging distally ; peri-
stome expanded, slightly sinuate at angle; parietal lamella bifid
or double ; palatal teeth 4 or 5, two columellar teeth being close
together and generally united.

Length 61, breadth 33, height 3 mm.

Hab. Sivagiri Hills, Tinnevelly ; and hills near Cumbum in
same district. The variety from the latter locality is filiformly

striated above and within the umbilicus, and the parietal lamella
is double,
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Genus ENNEA.

Ennea, H. & A. Adams, Gen. Ree. Moll. 11, 1858, p. 171; Stol.
J A. 8. B. x], pt. 2, 1871, p. 169 (anatomy of Z. (Huttonella)
bicolor).

Type, £. bicolor, Hutt.

Range. Throughout Southern and South-eastern Asia from
Arabia to Japan and the Philippines ; also Madagascar, with the
Mascarene Islands, and throughout tropical and Southern Afriea.

Shell pupiform, ovate, eylindrically ovate or turreted, hyaline in
structure. All Indian species have plaits or teeth in the aperture,
and all, except one Nicobar form, are imperforate and arcuately
rimate.

Animal like that of Streptaais. No jaw. Radula similar ; that of
Enmnea bicolor is long, containing between 80 and 90 rows of teeth,
with 19 teeth (9.1 .9) in each row. The median tooth is short,
sharply pointed, with an enlarged knob on each side towards the
base ; the laterals are longer, slightly curved, each with a blunt
knob on the outer side ; their size decreases outwardly (Stoliczka).
According to Morelet, Ennea is viviparous, producing one young
at a time,

I. Imperforate, rimate.

A, Aperture subaaial, not truncated above, oval, with an accessory,
nearly circular, portion on the right almost cut off’ by a parietal
lamella and a palatal fold or swelling ; peristome white, ex-
panded, continuous, indented at pavietal lamella, deeply sinuate
arowned aﬂﬂ:’ubufm accessory portion of aperture,

a. Peristome united to penultimate whorl and partly covering it.

31. Ennea vara, B5s. (Pupa) 4. M. N. H. (3) iii, 1859, p. 188; Pfr.
Mon. Hel. v, 1868, p. 4::»; G.-A. P. Z. 8. 18;3 1 31} ﬁg‘ B
Pfy. t.e. vii, 1876, p. 501 ; 'H. & T. € I 1878, pl. 1'00 fig. 3
Nev. Hand-l. 1. 1878, p. T.

Spire elongately ovate, subfusiform, white, strongly ribbed

Fig. 10.— Ennee vara §, and aperture {.

vertically ; spire turreted, regularly diminishing, apex obtuse;
whorls &, slightly convex, the last much compressed ]atemlly,
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bluntly subangulate beneath, ascending in front ; aperture vertical,
with a slight columellar callosity, but no plait, the accessory
tubular portion almost halfway down the right margin ; peristome
broadly expanded.

Length 51, breadth 2, length of aperture and peristome nearly

2 mm.

Hab. Khasi Hills; Jaintia and N. Cachar Hills (G.-A.).

52, Ennea stenopylis, Bs. 4. M. N. H. (3) v, 1860, p. 460; Pfi~
Mon. Hel. v, 1868, p. 455; G.-A. P. Z. 8. 1872, pl. 30, fiz. 5;
Pfr. t,e. vii, 1876, p. 501 ; Nev. Hand-l. i, 1878, p. 7.

Shell ovate, somewhat flexuously and obliquely costulate, whitish
horny ; apex obtuse; whorls 61, narrow; slightly convex, ante-
penultimate bmadest last whorl much cmnplewsml laterally, in-
dented externally behind the peristome ; aperture vertical, no
columellar plait,

Length 31, breadth 2}, height ap. 1} mm. ; in another specimen
length 3} hrmd th 2 mm., Benson’s t:,rpe was 31 and 11, showing
much variation.

Hab, Sikhim, about 4000'; Dafla Hills, Khisi Hills, Naga
Hills ; Manipur (G.-4.).

oo, Ennea nagaensis, Bif. (Godwin-Austen MS.) P. Z 8. 1899,
p. 769, pl. 50, fig. 22.

Near E. stenopylis, but larger and more elongate, with 7 whorls ;
and with the broadly expanded peristome of E. vara. Costulation
fine, close, oblique, and flexuous.

Length 4%, breadth 2, height of aperture 15 mm.

Hab. Naga Hills,

34. Ennea blanfordiana, :.-A. P. Z. 8. 1872, p. 515, pl. 30, fig. 4 ;
ﬁRﬁ'.‘)Mﬂn. Hel, vii, 1876, p. 501; H, § 7. C. I. 1876, pl. 100,
g2

Shell eylindrically ovate, obliquely costulate on upper whorls,
almost smooth and polished on the lower, whitish horny, trans-
lucent, spire with nearly straight lines, becoming curved near
apex, whxch is obtuse: whorls Bl the last two or three some-
times slightly narrower across the shell than fifth and sixth, the
last compressed laterally, indented on outer side behind peustume -
aperture vertical, with the subtubular accessory portion higher
up the right margin than in K. stenopylis and E. vare, a small
tubercle inside dextral margin on the palatal fold, and a deep-
seated columellar fold.

Length 7, breadth 21, length of aperture with peristome
11-2 mm.

Hab. North Cachar, Mahadeo Peak near Asalu, 5700, A
smaller variety, measuring 53 mm. in length, was found at Hemeo
Peak in the same district.

&
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3o, Ennea fartoidea, Theob. (Pupa) J. A. S. B. xxxix, pt. 2, 1870,
p. 400; Pfr. (Pupa) Mon. Hel. viii, 1877, p. 372.
Pupa (Ennea) fartoides, H. & 7. C. 1. 1876, pl. 100, fig. 5; New.
( Ennea-Huttonella) Hand-l. 1,1878, p. 7

Shell scarcely rimate, subeylindrically ovate, obliquely costulate,
the sculpture becoming fainter or nbsnlete on the lower whorls ;
spire as in K. blanfordiane ; whorls 7-8, fourth or fifth hmades‘c
the last very little compressed, slightly "ISEEHdInﬂ' ; aperture slightly
inclined, not vertical, no columellar or basal teeth the subtubular
appendage higher than in the last three species, qu.ite at the angle
of the aperture.

Length 4, breadth 11, height of aperture 1 mm.

Hab. bhﬂn States, Burma (F. Fedden).

:'iﬁ. Ennea milium, Godwin-Austen, J. A. S. B. xlv, pt- 2, 1876, p. 317,
l. 8, fig. 11 t_’tuc,th in mouth require correction); BIf. P ZS
899, pl. 50, figs. 18, 19.

Like E. fartoidea, but much smaller and with only six whorls,
the upper three obliquely costulate, the lower three smooth, amber-
coloured ; aperture with a curved parietal plait, three tubercular
palatal teeth and an internal columellar lamella; of the palatal
teeth two are in the right margin, the upper being opposite the
parietal lamella, and the third in the base is low and broad.
Peristome white, expanded.

Length 21, breadth 1 mm.

Hab. Shengorh Peak, 7000', Dafla Hills, north of Assam (G'.-4.).
Only a single specimen known.

b. Peristome free from penultimate whorl. (DIAPHORA.)

57. Ennea cylindrelloidea, Stol. (Iinnea-Huitonella) J. 4. 8. B. xl,
pt. 2, 1871, p. 171, pl. 7, fig. 4; Pfr. (Ennea) Mon. Hel, vii, 1876,
p. 507 ; H. & T. (Pupa-Ennea) €. I 1876, pl. 160, fig. 10.

Shell turreted, finely and closely vertically costulate, exeept on
the uppermost whorls ; ; spire slightly but regularly diminishing,
apex obtuse, sutures deep ; whorls 8, convex, swollen below the
suture, the last two ‘illhhtl} narrow, the last bluntly keeled at the
base, free near the aperture, shghtlj,f descending ; aperture slightly
inclined, rounded, the parietal lanella thick and oblique ; peristome
expanded all round.

Length 41, breadth 13, length of aperture 09 mm, (Stoliczl:a).

Hab. Dmnothn, near Moulmein.

A specimen in the British Museum from Damotha, presented
by Dr. Hungerford, approaches the above species in many respects,
but it is smooth, with the sides of the spire slightly concave above.
It is 4 mm, long. This is probably an undescribed form, but it
looks slightly distorted, so I shall not propose a name for it.

e s it N,
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38. Ennea seatoni, Beddome, P. Z. 8. 1891, p. 315, pl. 29, figs. 15-19.

Similar to E. cylindrelloidea, but considerably larger, with
101-11 whorls, finely, not very closely costulated. The aperture
is very differently shaped, being oval, considerably higher than
broad, with the subtubular portion in the right upper corner
almost cut off by a vertical parietal lamella and a thickened sub-
angnlar plait inside the outer margin; both of these plaits are
twisted inside, so as to appear from the aperture like additional
teeth, there is also an internal obliquely descending columellar
fold and another external lamella just visible from the front;
peristome expanded throughout, deeply sinuate at the angle;
last whorl free for a short distance behind the peristome, com-
pressed and bluntly subangulate at the base.

Length 9, breadth 2}, height of aperture nearly 2 mm.

Hab. Limestone rocks east of Mooleyit, near Siam frontier,
Tenasserim.

39. Ennea brevicollis, Bif. P. Z. §. 1899, p. 768, pl. 50, figs. 16, 17.

Intermediate in size and form between K. cylindrelloider and
E. seatoni, distinguished from the former by larger size, coarser

Fig. 11.— Ennea brevicollis. 3.

and more distant filiform costulation, and from the latter by its
differently shaped mouth, which is nearly as broad as high.
Whorls 11, all, except the upper three, filiformly costulate, the last
solute for a short distance and closely costulate where free. No
columellar lamellz.

Length &, breadth 2, height of aperture 1§ mm.

Hab., Moulmein ( Theobald).

B. Aperture seinioval or oblong ; generally truncated above,
a. Shell turreted, (HurroNeLLa),

40. Ennea bicolor, Hutton (Pupa), J. A. 8. B. iii, 1834, pp. 86 & 93 ;
Pfr. (Pupa) Mon. Hel. 11, 1848, p. 352 ; Bs. (Pupa) A. M. N. H. (2)
iv, 1849, p. 125; Bfr. Mon. Hel, iv, 1859, p. 542 ; Semper, Rets.
d. Phil. i1, 1890-94, pl. 8, fig. 14 : Stel. (Innea-Huttonella) J. A.
c2
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S. B. x1, pt. 2, 1871, p. 169 ; Pfr. Mon. Hel. vii, 1876, p. 505 ;
H, & T. (Pupa) C. I IS:IE:; pl. 100, fig. 6; Ner. (Ennea-Hut-
tonella) Hand-{. 1878, p. 6.

Pupa mellita, Gowld, Proc. Bost, Soe. N, I, ii, 1846, p. 98.

]‘upa (Ennea) cwlnmm Pfr. P. Z. 8. 1855, p. H; -zd Mon. Hel. iv,
1859, p. 542 - H.& T. C 7.1876, pl. IUU fig. 4

Shell bub:,;,lindlim,lly turreted, smooth, po iﬁhﬂd translucent,
yellowish white ; spire slightly attenuate above, apex very obtuse,
suture ]lllpI‘EBBEd crenulate; whorls 7 (6-81), slightly convex, the
last deeply indented EhtEl“llH.H_‘f and basally behind the peristome ;
aperture nearly vertical, truncated, semioval, containing four teeth,
one parietal fold, close to the angle, continuous with the peri-
stome and running into the columellar side ; the second the largest,

Fig. 12. —Eanea bicolor {, and aperiure §.

triangular, on dextral margin of the peristome, opposite the first * ;
peristome subtubular, the third small and basal, the fourth colu-
mellar, a curved fold commencing inside and running obliquely
inwards ; peristome white, expanded, curved back into a sinus at
the angle.

Length 7, breadth 2, height of aperture 1} mm. Other speci-
mens are smaller; I have a,dulhs only 4 mm, iong

Hab., Almost thrﬂughuut India, Ceylon, Burma, and Nicobar
Islands, chiefly in open or cultivated plains, not, as a rule, in
forest. This shell oceurs throughout the greater part of the
Indian region, also in the Seychelles and Mascarene Islands, and
in several islands of the West Indies, where it has probably been
introduced by man.

The spire varies considerably, some shells being much more
attenuate above than others.

[The animal, taken from Stoliczka’s description, has a long body,
laterally strongly compressed, posteriorly shortened, though on
the whole a little more produced than in Strepfaxis, more or less
distinctly yellowish, on the head reddish ; pedicles long, slightly
thickened at the end, their external skin is yellow but the internal
eye-bearing peduncles are vermilion ; eyes very small ; tentacles
anmll pﬂlL reddish ; mantle deep red. The internal anatomy

# [Stoliczka says, and he examined the animal, ** Two of the teeth are placed
at each side of the posterior (or upper) angle of the mouth, producing a sort of
canal, in which terminates the pulmonary orifice and the anus."]
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exactly corresponds with that of Streptaxis. The radula is very
long, the sides curved up like a sheath of a bamboo-leaf. The
centre tooth is short, sharply pointed, with a rapidly widened base.
The adjoining and following teeth are longer and slightly curved,
decreasing in size outward, and arranged 9.1.9. It is carni-
vorous, In January 1897 Mr, Collett took specimens off the
sea-wall at Galle, Ceylon, preying upon Opeas gracilis, which it
resembles somewhat. The long anterior body, combined with the
protrusive odontophore, of E. bicolor enables the creature to enter

and reach the furthest internal whorls of 0. gracilis and other
shells. |

41. Ennea macrodon, Bif. J. A, S. B. xlix, 1880, p. 205, pl. 2, fig. 15

Shell turreted, pale, horny, with fine, close, vertical hair-like
costulation ; spire diminishing very slightly above, apex obtuse;
whorls 7, convex, the last ascending slightly near the aperture,
not indented ; aperture vertical, semioval, obliquely truncated
above, almost filled up with teeth, consisting of a prominent high
re-entering subbifid parietal plait, a small tubercular tooth in the
right margin, a large lamelliform obliquely transverse basal tooth

i

Fig. 13.—Eunea macrodon, &.

inside the lip, and a blunt columellar tooth ; another deep lamella
running into the shell is seen behind the basal one; peristome
white, expanded, sinuate at angle, margins united by a distinet
callus.

Length 5, breadth 2, hei[irht of aperture 1} mm.

Hab. Pykdra, Nilgiri Hills,

Young shells in this and the next five species have the dentition
of the aperture fully developed.

42. Ennea subcostulata, Bif. J. 4. 8. B. xlix, 1880, p. 206, pl. 2,
fig. 14 (upper fig.).

Very near E. macrodon, chiefly distinguished by the filiform
costulation being almost or quite obsolete. The teeth in the
aperture are similar but less massive, and in the only adult
specimen examined the broad lamellar basal tooth is replaced by
two tubercular teeth.

Length 51, breadth 2, height of aperture 1} mm.,

Hab. Shevroy Hills, S. India,
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43. Ennea turricula, Bif P. Z. S. 1899, p. 768, pl. 50, figs, 16, 17.

Distinguished from F. maerodon by having slightly coarser and
less close filiform costulation, only six whorls, and by the plaits
inside the mouth being much less developed. In adult shells
only the parietal plait remains conspicuous, but there are deep-
seated basal and columellar lamellz ; in younger specimens with
the peristome thickened and expanded a small basal tubercle also
oceurs. The transverse basal lamella of E, macrodon is wanting,
and the parietal plait is simple.

Length 5, breadth 1§ mm.

Hab. Anaimalai Hills, 4000 ; also S. Canara (Beddome).

44, Ennea exilis, Bif. J. 4. 8§ B.xlix, 1880, p. 207, pl. 2, fig. 14 (lower
fig.; all the teeth are wrongly repr est,ntcd}

Similar to E. macrodon, but much more slender and entirely
smooth, thin, and translucent. Whorls 61-7. The teeth are
smaller, the parietal lamella bears two knobs, but is not bifid;
the basal plait is represented by two tubercular teeth united at
the base and running obliquely into the shell ; the only internal
plait is columellar rather than basal, and not directly behind
the basal tooth; the columellar and dextral teeth are simply
tubercular.

Length 41, breadth 11, length of aperture 1 mm.

Hab. Balarangam 15115 Mysore.

45. Ennea pirriei, Pfi. (Pupa) P. Z 8. 1854, p. 255; 4d. (Ennea)
Mon, Hel, iv, 1859, p. 841 ; i#d. &. e, vii, 1876, p. 505; H & T.
(Pupa-Ennea) C. I. 1876, pl. 100, fig. 1; New. (Ennea-Huttonella)
Hand-{. i, 1878, p. 7.

Shell turreted, very shightly diminishing above, whitish horny ;
upper whorls smooth, last two with very fine hair-like costu-
lation ; apex obtuse; whorls 7, slightly convex, the last com-
pressed at the base ; aperture roundly semioval ; peristome white,
expanded, margins joined by a thick callus, which is deeply in-
dented above at the place where it bears a parietal lamella running
into the whorl, there 1s also a columellar plait running obliquely
inwards and commencing inside the mouth; no teeth in the
basal or dextral margins.

Length 10, hlmﬂt]l 21, height of 'tpﬂlture min.

Hab. Koondah Hills ( Western portion of Nilgiris) (Pirrie).

46. Ennea sculpta, Blf. J. A. 8. B. xxxviii, 1869, p. 141, pl. 16, fig. 10 ;
Pfr. Mon. Hel. vii, 1876, p. 504; H§ T Iu]ﬂ-ﬂumﬂ C. I
]H.rh, pl. 160, fig. 1; Nﬂ {_Eunen-]luttnuellu]l Hand-I, 1, ]ri.rﬂ
P i
This differs from E. pirriei chiefly in being coarsely ornamented
with vertical slightly flexuous ribbing t]uﬂughout except on the
first two whorls. The callus that unites the margins of the
peristome is not indented above the parietal lamella which is near

S b e o —— e o i e s e e
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the angle. Right margin of peristome slightly arcuate. A deep
columellar plait and four palatal lamelle inside the aperture, not
easily seen from it.

Length 81, breadth 2%, height of aperture 2 mm.

Hab. Pulney Hills, 8. India (Fairbank).

47. Ennea beddomii, Bif. J. A. S. B. xlix, 1880, p. 210; Bif. P. Z. 8.
1899, p. 770, pl. 50, figs. 20, 21.

Shell turreted, pale yellowish white, vertically ribbed ; spire
tapering slightly but regularly above, apex obtuse; wheorls 6,
convex, the last rounded beneath ; aperture rounded, truncated
above, with one strongly deve]uped] parietal lamella entering
deeply and a little twisted within, and a smaller deep-seated
columellar fold, two or three small internal palatal teeth, and a
blunt tubercular swelling inside the right margin opposite the
parietal fold; peristome white, broadly expanded, continuous,
curved back at the angle.

Length 3%, breadth 14, height of aperture § mm.

Hab. Sivagiri Hills, near Tinnevelly.

48. Ennea canarica, BIf. (Beddome MS.) J. A. S. B. xlix, 1880, p. 210 ;
id. P. Z, 8. 1899, p. 770, pl. 50, fig. 25.

Shell turreted, vertically ribbed, white; spire regularly di-
minishing upwards, apex blunt; whorls 6, convex, swollen
beneath the suture, the last not ascending, rounded beneath ;
aperture rounded below, ecut off in a straight line above, with a
large parietal lamella and a small palatal swelling, opposite to
each other, almost cutting off the area near the angle, a large
internal columellar plait, also a minute parietal and a small basal
tooth, both inside the mouth ; peristome continuous, thickened,
broadly expanded, slightly curved back near the angle.

Length almost 4, breadth 2 mm.

Hab. South Canara.

b. Shell ovate.

49. Ennea planguncula, Bs. (Pupa) A. M. N. H. (3) xii, 1863, p. 426 ;
Pf’r (Pupa) Mon. Hel. vi, 1868, p. 329; H. & T (Pupa) . §é
1876, pl. 101, fig. 2; ad. & e. pl. 1 , fig. 8 (var.) ; Nev. (Ennea-
Huttonella) Hand-1. i, 1878, p. 7

Ennea stenastoma, BIf, [Becfdame Ms) J. 4. 8. B. xlix, 1880,
p. 208, pl. 2, fig. 17.

Shell deeply rimate, eylindrically ovate, whitish, minutely
obliquely costulate ; spire eylindrical, with the sides straight, but
becoming convex towards the obtuse apex; suture crenulate ;
whorls 61, slightly convex, the last compressed laterally and
deeply indented on both sides behind the peristome ; aperture
vertical, subaxial, oblong, higher than broad, both right and left
margins concave, basal margin convex, the mouth gre:xtl}' con-
tracted by the following large teeth:—(1) a thick parietal fold
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near the angle and (2) a large tubercular subbifid tooth on the
right margin, both running into the whorl; also two columellar
tubercular teeth, the larger just inside the lip, the smaller internal,
and two small basal teeth right and left; peristome white, ex-
panded, sharply curved back at the angle.

Fig. 14.—Eunea planguncula %, aperture 12,

Length 31, breadth 1}, length of aperture 11 mm.

Hab., Peninsula of India; Orissa (Theobald); Golconda Hills,
near Vizagapatam and Rusellcoonda (Beddome) ; Nerbudda Valley,
near Hashungabad.

A smaller variety, with 51 whorls, 3 mm. long, was obtained by
Col. Beddome from hills near Kurnool. This is the form figured
in the Conchol. Ind. pl. 160, fig. 3. I have seen a specimen of what
is probably a variety from Ceylon. The fine oblique costulation
and sutural crenulation often disappear.

II. Umbilicated.

*50. Ennea moerchiana, Nev. (Roepstorf MS.) J. A.S. B. 1, 1881,
p. 130; Godwin-Austen, P. Z, S. 1895, pp. 443, 450.

Shell deeply but narrowly umbilicated, eylindrically ovate,
subvertically rather distantly ribbed, white, solid; apex obtusely
conoidal; whorls 61, convex, fourth and fifth broadest, last rounded
at base, ascending in front, partly covering umbilicus; aperture

ig. 15.-—Ennea moerchiana &, and view of base.

vertical, subaxial, rounded, parietal fold vertical, well developed,
another strong but less prominent fold within right margin, no
other teeth ; peristome broadly reflected, deeply sinuate above the
dextral fold.

Length 43, breadth 23 mm.

Hab, Centre of Great Nicobar.
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Family ZONITIDZ.

Subfamily ARIOPHANTIN.E.

[The Ariophantine form a very distinet subfamily of the Indian
Mollusea, and are almost exclusively confined to the Peninsular
area and Ceylon; only two species are found extending a short
distance northward into the Gangetic delta, but have not been
recorded from that of the Brahmaputra River. The largest Indian

Fig. 16.—Ariophanta levipes.

A. Genitalia. x 3.
B. Ditto, part of, showing spermatheca. : =
C. Portion of male organ near junction of vas deferens, showing position of a

spermatophore.
D. Terminal end of the amatorial organ or dart.
ane.or. Amatorial organ or dart. 3. Penis,
erp. Cecuwm musenli vetractoris v, Retractor muscle.
pents of Semper, raep. Retractor musele of penis,
d, Dart. sp. Spermatheca.
gen.ap. Generative aperture. v. Vagina,
k. Kale-sac, vd. Vas deferens.
ov. Oviduct.

land-shells belong to this subfamily. All are large and fine forms,
both sinistral and dextral ; they vary much in form from solid,
turbinate, to thin and very globose shells, and to others Helicarion-
like, thin, diaphanous, and membranaceous.

The generative organs have three marked characters, viz., the
penis cmeum (** cecum musculi retractoris penis” of Semper),
to which the retractor muscle is attached; a very small pear-
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shaped or sessile spermatheca or sperm-sae, and conformably with
it a very short spermatophore of peculiar form with close-set
spines, different altogether from that of the Macrochlamine.

Fig. of animal, Pl 1. figs. 1 & 2.]

[Synopsis of Genera,
1. ARTOPHANTA.

With sinistral shells, solid or horny and thin ; left dorsal lobe dis-
tinctly separate in two parts, Most species with aculeate laterals
in the r&-jula. X

2, NirGinia, CRyrrozoya, XEsTIiNA.

Dextral shells, mostly solid, and many of large size; left dorsal

lobe undivided, or merely slit,
3. INpDRELLA.

Shell Helicarion-like, large and thin; a slit in the left dorsal

lobe ; radula with aculeate laterals,
4. Ravawa,

=hell thin, depressed, smooth, of the Macrochlamys type; left

dorsal lobe divided ; foot Lruncate.
5. RarNapvipia.

Shell Helicarion-like, few whorls, thin; animal with both right
and left shell-lobes; foot truncate at extremity ; radula very broad ;
teeth very numerous,

6. EurLEcTA,

Shell in most eases earinate and closely wound ; lobe above mueous
pore more pointed ; dorsal lobe in two distinet parts; in the male
organ a muscular band confines a portion in a looped arrangement. |

Genus ARIOPHANTA.

Ariophanta, Desmoulins, Bull. Soc. Lordeawr, in, 1829, p, 235, pl. 1,
figs. 1-5; G.-A. Moll. Ind. 141883, p. 133; #d. ¢. e ii, 1898, p. 82 ;
Bif. Proe. Mal. Soe. iv, 1901, p. 241.

Cryptozona, Mireh, Jowr. de Conch. xx, 1872, p. 334,

Xestina, Pfeiffer, JB. mal. Ges. v, 1878, p. 257 ; id. Abh. Ver. Hamb.
vii, 1883, p. 13 ; conf. v. Mart. Zool. Ree. xv, 1880, p. 162,

Nilgiria, G.-A. Mol. Ind. i, 1888, p. 253; dd. ¢, e. 11, 1808, p. 77, &
1899, p. 128,

Type, A. levipes (Miill.).

Hange. The Indian Peninsula and Ceylon.

Shell sinistrorse or dextrorse, perforate or umbilicated, of
moderate or large size, depressed or globose, striated or decussately
striated above, smoother beneath ; peristome thin in general, but
not always, the columellar margin more or less reflected.

Animal with the body when extended rather broad and de-
pressed (broader than that of Macrochlamys). A large mucous
pore ahove the flattened posterior extremity of the foot, without
any horn-shaped lobe above (a small blunt lobe is sometimes
present) ; peripodial groove well developed, always double ; sole
broad, not distinetly divided beneath ; upper surface of body with
oblique strize, those on the head and neck anastomosing and
forming a distinet tract. The mantle-edge is a narrow band re-
flected over the peristome. No shell-lobes ; the two dorsal lobes
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are well developed, the left (right in sinistral forms) divided into
two [a large anterior and a much smaller posterior; in the
dextral forms, type solata, the left dorsal lobe is continuous, or a
mere slit divides it into two as in basileus].

In the genitalia there is a kale-sac, often of large size, which
receives the vas deferens ; a simple diverticulum or ezecum, varying

-
B
=
&
-

Fes. arp

[Fig. 17.—A. driophanta levipes. Jaw and teeth of the radula, X 300.
B. Ariophanta immerita. Jaw and teeth of radula, x 155; and mantle-
edge, viewed from the outside and from below, showing the
dorsal lobes, X 3.

ant rdl. Anterior right dorsal lobe. prs. Parvietal side of visceral sae.
post,rdl, Posterior right dorsal lobe. sf. Shell-lobe.
fdl, Left dorsal lobe. pe. Pulmonary cavity. ]

res.ap. Respiratory aperture.

in length, leads from the junction of the kale-sac and penis-sheath
to the retractor muscle ; the amatorial organ or dart-sac is long
and more or less cylindrical; the spermatheca (receptaculum
seminis) is small, globose, and either sessile or with a short stalk.
Radula broad, with numerous teeth in each row: rhachidian
(central) tooth tricuspid, the side cusps small and basal ; the inner
laterals broad, bi- or tricuspid, forming a band of varying width
down the middle of the radula, distinet from the area occupied by
the outer laterals, which are elongate and uni- or Dbicuspid and
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pass into aculeate pointed marginals. Jaw curved, with a small
median projection.

The egg of A. lwvipes is elliptical, longitudinally suleated,
enclosed in a tough membrane, and 4 to 5 mm. in length, 4 to 42
in diameter. That of A. interrupta is similar.

This genus is now regarded as confined to the Indian Peninsula
and Gev]ﬂn various Burmese and Malay sinistral forms, formerly
referred to it, being assigned to other genera ; whilst a cnnsidemble
number of dextral Southern Indian and Ceylnnese species, formerly
classed under Xesta and Hemiplecta, or separated as Chryptozona,
Xestina, or Nilgiria, ave now united with the typieal sinistral
forms of Ariophanta into a single genus, the animals being very
similar in their general anatomy.

[ Key to Species of Ariophanta.

Section I. Typieal, sinistral. (ARioPHANTA.)]

A. Shell perforate or very narrowly umbilicated.
a. Shell solid, not horny.
a'. Radula with a narrow central band of only
17 median teeth; the left dor=al lobe divided
into two distinet parts ,................. levipes
laidlayana.
kadapaensis,
b. Horny, brownish, more or less translucent.
b'. Depressed.
a". Radula with broad central band of 35 to
Bh teath™ .o oiin S iy interrupta.
ummerita.
R T e g S Sl bajadera.
intumescens,
B. Shell openly and deeply umbilicated ............ €Y Sis.
Subsp. dalyi.
thyreus.
Subsp. keterea.

Seetion IT. Dextral. (CryprozoNa?)

A. Colour uniform or nearly so, no spiral bands of
colour,
a. Decussated above.
a'. Radula with broad band of median teeth ; left
dorsal lobe undivided .................. semirugata,
belangeri.

b. The whorls transversely striated, not decussated. albata.
sisparica.
novella.
cerarid.

B. Shell spirally banded with colour more or less
distinetly.

a. Decussated but not grooved ................ ligulate.
bistrialis.
basilessa.
gardenert,
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b. Sculpture of decussating lines and of oblique
shallow grooves and low ridges ............ bastlens,
beddomii,
¢, Whorls transversely striated, without decussation
e O e S R L s chenut.
Juliane,
maderaspatana,
Gassit,
solata.

I. Sinistrorse. (ARIOPHANTA.)

A. Perforate or very narrowly umbilicated,
a. Not horny : banded spivally above, or white or brown throughout.

[a'. Radula with a very narrow band of median teeth. The left
dorsal lobe divided, ]

ol. Ariophanta laevipes, Miill. (Helix) Hist. Ver, ii, p. 22 (1774);
Pfr. (Helix) Mon. Hel, 1, 1847, p. 71; d. £, ¢.1ii, 18533, p. 75; id.
t e vii, 1876, p. 128; Newy. (Nanina-Aviophanta) Hand-{. i, 1878,
p. 19; Godwin-Austen, J. A. 8. B. xlix, 1880, p. 154, pl. 10, fig. 3
(animal) ; ¢d. Mol. Ind. 1, 1898, p. 133, pl. 33, fig. 7, pl. 34, fig. 1
(animal) ; ii, p. 81, pl. 80, fig. 5 (anatomy), pl. 82, fig. 4 (radula),

. 135,

Helix trifasciata, Chemm., Mart. & Chemn. Syst. Conch.-Cab. xi,
p- 308, pl. 213, figs. 3018-19 (1795) ; Pfr. Mon. Hel. iii, 1853,
P- 76; 1d. t. c. vil, 1876, p. 128; H. & T. C. I. 1876, pl. 131,
fig. 4.

Shell depressed, rather thin, obliquely striated and decussated
with fine spiral lines above, smooth beneath, white or whitish
with three spiral chestnut bands; spire low, conoidal ; whorls 5,

Fig. 18.—Ariophanta levipes. }.
slightly convex, the last rounded beneath, angulate at the peri-
phery, the angulation generally disappearing near the mouth ;
aperture lunate, diagonal ; peristome in one plane, simple above,
slightly thickened and reflected below.
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Major diam. 28, min. 231, axis 15 mm. A large flat variety
from Rajpipla measures 281, 241, and 13].

Hab. Bombay (common in gardens); Rajpipla Hills, east of
Surat. I have never been able to trace the occurrence of this
species in Malabar.

The commonest variety is white with three spiral bands—one
near the suture, one above and one beneath the periphery ;
but some shells have the ground-colour brownish with darker
bands, and some are white or dark brown throughout. The
parietal wall of the aperture and the area around the umbilicus
(periomphalus) are never darker than the adjacent portion of the
last whorl,

The teeth on the radula have the formula120.2.8.,1.8.2.120
(130 .1.130): the rhachidian tooth is tricuspid; the eight inner
laterals bicuspid and broad, forming a narrower median line than
in other species of the genus, . e. 17 teeth to 45 in the latter.
The admedian teeth are bicuspid up to the 104th.

52, Aviophanta laidlayana, Bs (Ielix) A, M. N, H. (2) xviii, 1356,
P 253; Pfr. (Helix) Mon. Hel. iv, 1859, p. 31 ; #d. ¢. c. vii, 1876,
p. 96; . & T. (Helix) C. 1. 1876, pl. 58, fig. 3: Nev. (Nanina-
Arviophanta) Hand-l. 1, 1878, p. 18; Godwin-Austen (Helix-
Ariophanta), J. 4. S, 5. xlix, 1830, p. 155, pl. 10, fig. 2 (animal) ;
id. Mol. Ind. i, 1398, p. 140, pl. 34, tig. 3.

Similar to A. levipes, except that the coloured spiral band close
to the suture is wanting, and that the periomphalus or area
around the perforation in the base and the parietal or inner wall
of the aperture are always chestnut, contrasting with the rest of
the wall. As a rule, too, the present species is less depressed and
smoother. The coloration varies; specimens without bands are
sometimes found, white or brown throughout.

Major diam. 28, min. 23, axis 15 mm. :

Hab. The hill-country of Western and Southern Bengal, Orissa,
&e., from the Ganges to south of the Godavari and west to about
80° E.

53. Ariophanta kadapaensis.
Ielix nicobariea, Chemn., Mart. & Chemn. Syst. Conch.-Cab. ix,
1, p. 79, pl. 108, figs. 911, 912 (1795); Pfr. Mon. Hel. i, 1847,
p. 40; id. t. c. vii, 1376, p. 75; BIf. J. A. 8. B. xxxviii, 1869,
p-139; H. & T. C I 1876, pl. 52, fig. 1.
Nanina (Ariophanta) kadapaensis, Nev. Hand-[.1,1878, p. 19; God-
win-Austen, Mol. Ind. i, 1898, p. 141.

Shell globose, obliquely striated, generally with fine impressed
decussating spiral lines, dull chestnut above, with a white spiral
band near the suture and another round the periphery, the inner
borders of the white bands darker, a broad white area round the
base, periomphalus and parietal wall of aperture dark; spire
convexly conoid, apex blunt; whorls 51, slightly convex, the last
rounded at the periphery, swollen below ; aperture diagonal,
roundly lunate ; peristome small, reflected at the perforation.
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Major diam. 40, min. 35, axis 28 mm.
Hab. Cuddapah, Madras Presidency (King); Nullamuliays,
Kurnool (Beddome), not Nicobars,

b. Horny, brownish, more or less translucent,
b'. Depressed.

54. Ariophanta interrupta, Fs. (Helix) P. Z 5. 1834, p. 90; 4d.
(Helix) Zool. Jour. v, p. 461 (1835); Pfr. (Helix) Mon. Hel. i,
1847, p. 63; #d. t. e. vii, 1870, p. 125 ; H. & T (Helix) C. I. 1876,
pl 27, tig. 3; Godwin-Austen, J. A. 8. B, xlix, 1880, p. 154, pl. 10,
fig. 1 (animal); . Mol. Ind. 1, 1898, p. 130, pl. 34, fig. 2; BIf.
Proe. Mal, Soe. iv, 1901, p. 244
Helix himalayana, Lea, Obs. 1, 1831, p. 167, pl. 19, fig. GG; Ds.
A. M. N. H, (3) xi, 1863, p. 88.

Shell flatly convex above, rather coarsely, obliquely, plicately
striated and decussated with fine impressed lines, the decussation
sometimes obsolete, more tumid and smoother beneath ; brownish
horny, darker below the periphery, and gradually becoming paler
again beneath ; whorls 41, convex above, the last angulate at the
periphery ; aperture roundly lunate, peristome thin.

Major diam, 26, min. 224, axis 16 mm. (Calcutta). A large
depressed variety from Pareshndth measures 32, 27, and 17.
Animal pinkish grey.

Hab. Bengal, Behar, Orissa, Ganjam, Golconda Hills; Vizaga-
patam. Common in Calcutta [and extends to Jessore].

55. Ariophanta immerita, £l (Nanina-Ariophanta) J. 4. 8. B, xxxix,
1870, p. 17; #d. ¢. e. xlix, 1880, p. 155, pl. 3, fiz. 4 ; Ffr. (Helix)
Mon. Hel. vii, 1876, p. 128; H. & T. (Helix) C. I. 1876, pl. 150,
fig. 7; Godwin-Austen, Mol. Ind. i, 1898, p. 155, pl. 53, fig. 1
(fﬂﬂﬂ}, pl. 82, fig. 6 (radula).

The Western race A. #mmerita is smoother, with the spiral
impressed lines nearly or quite obsolete. It has hitherto only
been found in South Canara. According to Godwin-Austen,
Moll. Ind. i, p. 135, the outer lateral teeth of the radula are more
numerous in A. interrupta than in A. immerita, but this is scarcely
a character that is necessarily of speecific value. The number in
A. interrupta is 40 .23 .1 .23 .40 (63. 1. 63), so that the median
row of large teeth is very broad. In A. dmmerita it is
25.24.1.24.25 (49.1.49). The rhachidian tooth has a cusp
on each side, the admedian teeth only one on the outer side; the
smaller lateral teeth are pointed, without lateral cusps. [See
fig. 17 B (p. 27) also for the jaw and dorsal lobes. |

b". Globose.

66. Ariophanta bajadera, Pfr. (Helix) Zeitschr. Mal. 1850, p. 69 ;
Bens. (Helix) A. M. N. H. (2) x, 1852, p. 350; Pfr. (Helix) Mon.
Hel. iii, 1853, p. 52; id. L. e. iv, 1859, p. 250; . £ e. vii, 1876,
p. 370; Il & T. (Helix) C. L. 1876, pl. 3, fig. 5; Godwin-Austen,
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Mol. Ind. i, 1898, p. 137 ; #d. t.c. ii, 1876, pl. 82, fig. 8 (teeth of
radula).

Helix ammonea, Fal., Desh. in Fér. Hist. Nat. i, 1850, p. 197,
pl. 87 A, fig. 1 I’fr 'Mon. Hel. iii, 1853, p.41; id. . e. viil, 1877,
P- 560,

Shell thin, translucent, pale greenish to brownish horny through-
out, rather glossy, coarsely plicately striated above, alinost smooth
beneath ; spire conoidal, apex obtuse, suture rather deep; whorls

E‘Iig. 19.— driophanta bajadera.

4-4}, convex, the last swollen, rounded at the periphery (immature
shells are subangulate), descending slightly at the mouth ; aper-
ture diagonal, almost round, lunate ; peristome thin, w hite.

Major diam. 271, min. 22, axis 18% mm,

Hab. The Bombay Presidency, south of the Narbudda, ranging
east to Nagpur. Common on the Western Ghats near Bombay.
Not found in Bengal. [Lives on leaves of one or two shrubs.—
Ww. T. B.]

7. Ariophanta intumescens, BIf. {W’mm&-—:hmplrmta J A. 8. B.
xxxv, 1866, p.32; Lfr. {llblmlﬂma Hel, v, 1868, L: .t
vii, ].Evfb p. 370; H. & T. (Helix) C. L IEE{}, Pl 1]1 fig. 6 ;
Gmiwfn—x‘imfm (Ariuphanta}, J. A. 8. B, xlix, 1880, p. 155, .
Mol, Ind, 1, 1898, p. 138.

A large duller shell than A. bajadera, thin, brown, with finer,
less plicate striation, suture scarcely mlpressed ; whorls 4.1, almost
flat above, the last bluntly angulate at the periphery, (lescendlng
a little at the mouth ; aperture large, rounded.

Major diam. 32, min. 26, axis 23 mm.

Hc:b Mahableshwar ( W, T. B.).

Teeth of radula 50.27.1.27 .50 (77.1.77). The teeth are
like those of A. interrupta, but the admedian series are tricuspid,
there being a small tooth on the inner side as well as on the
outer ; lateral teeth very lm]g and narrow, gradually becoming
very small on the outer margin.

58, Ariophanta canarica, BIf. Proc. Mul. Soc. iv, 1901, p. 248, pl. 25,
fig. 1.
Angphanm intumescens, Godwin-Austen, J. A. S. B. xlix, 1880,
pl x, fig. 4 (animal).

Shell openly perforate, globosely turbinate, brownish horny,
rather solid, closely and rugosely striated, the strizz decussated
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above by fine subobsolete impressed lines ; spire conoid, apex sub-
acute ; suture slightly impressed; whorls 5, almost flat above,
rapidly increasing, the last keeled at the periphery, descending
beneath the keel towards the mouth, swdllen beneath, somewhat
compressed around the perforation ; aperture diagonal, rounded ;
peristome in one plane, slightly thickened and a little expanded in
adults, columellar margin broadly reflexed.

Major diam. 30, min, 241, axis 21 mm.

Hab, S. Canara (Beddome),

This should perhaps be considered a race of A, infumescens, from
which it is distinguished by smaller size, greater thickness,
especially at the peristome, stronger decussated striation, higher
and more acute apex, the presence of a keel, and a more open
umbilicus. A small specimen measures 26, 211, and 17! mm. in
the three dimensions.

B. Openly and deeply umbilicated,

59. Ariophanta cysis, Bs. (Helix) 4. M. N, H, (2) ix, 1852, p, 404 ;
Pfr. (Helix) Mon. Hel. iii, 1853, p. 92; #d. &, e. iv, 1859, p. 174 ;
id. . ¢. vii, 1876, p. 277 ; H. & T. (Helix) C. I, 1876, p. 13, pl. 25,
fiz. 5; Godwin-Austen, Mol, Ind. i, 1883, p. 139; 4. ¢. e. ii,
1898, pl. 82, fig. 7 (teeth of radula).

Helix auris, Pfr. P. Z. 8. 1854, p. 286 ; id. Mon. Hel. iv, 1859, p. 173.

Helix eystis, Rv». Coneh. Ic., Helix, pl. 123, no. 737 (1852).

Helix ampullarioides, Rv. £. e. pl. 202, no. 1423 (1854).

Ariophanta dalyi (subsp.), Bif. Proc. Mal. Svc. iii, 1899, p. 280,
figs, ; Godwin-Austen, Mol. Ind. ii, p. 128, pl. 98, fig. 4 (1899)
(genitalia).

Shell globosely depressed, rather thin, obliquely striated, light
yellowish brown ; spire convex, apex obtuse, suture slightly
impressed ; whorls 41, rapidly increasing, convex, the last swollen
beneath, subangulate at the periphery, not descending near the
mouth ; aperture diagonal, ovally lunate, the margins converging ;
peristome thin, columellar margin reflectea.

Major diam. 43, min, 35, axis 23 mm. _

Hab. The typical form is from the western side of the Nilgiris
(Sispara). A. ampullarioides is a higher and more globose form
also from the Nilgiris, said to measure 42 mm. in major diameter by
26 in height. A. dalyi is a small, thin, dark shell from Hadur in
Mysore, in some respects approaching A. intumescens. 1t Las a
whitish band round the periphery and measures 39, 32, and
22 mm. . eysis has also been obtained by Beddome from the
Anaimalais.

Teeth of radula of cysis 60 .22 .1 .22 .60, The admedians are
bicuspid, having a cusp on the outer side; only the rhachidian tooth
is tricuspid, the laterals are aculeate. [In the genitalia the male
organ is much simpler than in 4. levipes, although of the same type.

The retractor muscle is given off from a stout long cecum, con-
D
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tinuous with the main sheath below. At the junction of these
two parts is the kale-sac on a very short tube which the vas
deferens joins. It is thus strikingly similar to the same part
in the genus Ratnadvipia. |

60. Ariophanta thyreus, Bs. (Helix) 4. M. N. H. (2) ix. 1852,

p- 405; Pfr. (Helix) Mon. Hel. iii, 1853, p. 251; #d. ¢. c. wii,
1876, p. 454; H. & T. (Helix) €. L 1876, pl. 27, fig. 6; Bif.
Proe. Mal. Soc. iv, 1901, p. 244,

Helix ryssolemma, Albers, Zeitschr, Mal. 1852, p. 186; Ifr,
(Helix) Mon. Hel. iii, 1853, p. 634 ; id. Nov. Conch. i, 1854, p. 37,
pl. 10, figs. 13, 14.

Armp]mnécia h‘;atemm (subsp.), Bif. Proc. Mal. Soe. iv, 1901, p. 248,
pl. 25, fig. 2.

Shell depressed, rather more widely umbilicated than A. eysis,
and distinguished from that species by having 5-51 whorls

increasing more slowly, so that the mouth is comparatively much
smaller, and by the distinctly decussated sculpture above. The

Fig, 20.— Ariophanta thyreus.

suture 1s scarcely impressed, except towards the mouth; spire
low, convex. Colour brown horny, with generally ‘a narrow dark
rufous band below the subangulate periphery. The peristome is
blunt and frequently thickened.

Major diam. 33, min. 28, axis 16 mm. A large specimen
measures 40, 34, and 21 mm. Animal brownish grey, mantle

aler.
P Hab. Brahmageri (Coorg); Nilgiri, Anaimalai and Balarangam
Hills, S. India.

Intermediate forms between this shell and A. eysis ocenr.

A. hetercea is one of these intermediate forms. It is less
depressed and thinner than typical thyreus, and more narrowly
umbilieated, the sutures are deeper and the sculpture not decus-
sated. The colour is paler brown, and the narrow reddish band
below the periphery is very distinet.

Major diam. 37, min. 30, axis 21 mm.

Hab. Sizpara, west side of Nilghiris.

A. ryssolemma (rhysolemma) is a large variety with coarse seulp-
ture, measuring 40, 33, and 19 mm. Specimens collected af Sispara
Ghat, Nilgiri Hills, agree with the description.




ARIOPHANTA, ' a5

II. Dextrorse. (CrYPTOZONA, XESTINA, or NILGIRIA.)
A. Colowr wniform or nearly so ; no spiral bands of colowr.
a. Decussated,

a'. Radula with broad band of median teeth., Left dorsal lobe
undivided,

61. Ariophanta semirugata, PBeck (Galaxis), Ind. p. 42 (1837);
lg’.". (Helix) Mon. Hel. i, 1847, p. 40; ¢d. ¢. e. vii, p. 75; H. & T
(Helix) . 1. 1876, pl. 58, tig. 4; Nev. Hand-l. i, 1878, p. 51.

Helix globulus, Mart. §& Chemn. Syst. Conch.-Cab. ix, 2, p. 126,
11{. 13}:3, figs, 1159-60 (1786); nee Mill. Hist, Ver. ii, p. 68
(1774).

Galaxis tranquebarica, Fobr. MS., 1876, Beck, . e. no descr. ; Pfr.
(Helix) Mon, Hel. i, 1847, p. 41; id. 't c. vii, p. 756 ; Stol. {Heln}
J.d.8 B xli, 1872, 2 ..,li Jlﬂ {ﬂmtnﬂta},_ Godwin-Austen (Nilgiria),
Mol. Ind. ii, p. 78, p {figs, 3-3 d, animal, g—:,mtﬂ.hu, with
]l')L'I‘I'IZIEI.'[O]_}I]lUI'E‘ pl. 82, ilfr J radula (1898)]; . t. c. ii, g 1.3!:
(1899) [pl. 94, figs, 5-5 e, spermﬂtmphum] pl. 98 [figs.
anatomy and sculpture].

Shell perforate, globose or globosely conoid to depressedly
globose, pale brownish to whitish, finely decussated above with
oblique strim and spiral lminefssed lines, the latter sometimes
faint or wanting ; smoother below ; suture very little impressed ;

Fig. 21.— driophanta sciirngata. .

whorls 5-6, slightly convex, the last large and swollen, generally
descending near the mnulh., aperture roundly or ovally lunate ;
peristome thin, reflected near the umbilicus.

Major diam. 33, min. 28, height 28 mm.

Hab, The ,r.{re'lter part of the Peninsula of India from the
Nerbudda and Son southwards, Cuteh (Stoliczka); also in Northern
Ceylon. Common in open country.

A very variable shell, the spire especially varying in elevation.
An average specimen (fizured) from Trichinopoly gives the
measurements above quoted ; others from the same place measure
37,33, 34, and 33, 30, and 35 mm. Another measures 30, 25, 24,

D2
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A. semirugata is a thinner smoother variety ; A. tranquebarica
thicker, with stronger sculpture, and more globose.

Animal with a triangular right dorsal lobe to the mantle and a
long narrow left dorsal lobe. Foot not divided.

In the genitalia distal portion of penis-sheath very long and
convolute ; the retractor muscle of the male organ is given off
from an extremely long diverticulum. A ecylindrical kale-sae,
about as long as the epiphallus. Spermatheca bulbous, on a short
narrow neck. Dart-sae very large and long.

Radulawith 54 .3 .17.1.17.3.54 (74.1.74)teethinarow:
rhachidian tooth tricuspid ; the admedians close to the middle have
a slight inner cusp, which soon disappears; the outer cusp 1s
persistent on the admedians and on some of the laterals.

2, Ariophanta belangeri, Desk. (Helix) in Bélanger, Voy. Zool.
p. 43, pl. 1, figs. 1-3 (1834); Pfr. (Helix) Mon. Hel. 1, 1847,
p. 69; id. L. c. vil, 1876, p. 172; H. & T. (Helix) C. I 1876,
pl. 29, fig. 6.

Helix 'hmu%a}'ﬂ.na, Grat. Aet. Soe. Lin. Bord. xi, 1841, p. 406, pl. 1,
fig, 1; Pfr. Mon. Hel. i, 1847, p. 41; ud. ¢. ¢. iii, 1853, p. 76; .
{. c. vii, 1876, p. 125; H. & T. (Helix) C. I. 1876, pl. 29, fig. 5;
E. A, Smith (Xestina), Faun. Geog. Mald. Lac. Is. 1902, p. 142,

Helix vitellina, Pfr. P. Z. 8. 1848, p. 109; . Mon. Hel. iii, 1853,
p.72; id. L. e.vii, 1876, p. 122; H. & T. (Helix) C. I, 1876, pl. 59,
figs. 1, 2,

Shell openly perforate, depressedly globose, obliquely striated,
and more or less decussated by impressed lines (often obsolete)
above, smoother below ; pale tawny to purplish or whitish; spire
low, convex, suture impresaed : whorls 5-54, convex, the last much
smaller than in A. semirugata, scarcely descending in front, sub-
angulate at periphery ; aperture roundly lunate; peristome thin,
basal and columellar margins slightly reflected.

Major diam. 46, min. 57, axis 28 mm.

Hab, Madura, South Arcot, and Malabar, and probably all the
southernmost part of the peninsula. Anaimalai Hills ; N. Mahlor
Atoll, Maldives (introduced).

The recorded locality Bombay is very doubtful.

The dimensions above given are those of typical A. belangeri,
from Madura: vitelline is a small variety, measuring 29, 24, and
18 mm.; bombayana still smaller (28, 23, 16); on the other
hand, a very large shell from Gingi, South Arcot, measured no
less than 52, 44, and 31 mm.

A. belangeri may generally be distinguished from A. semirugate
by more depressed form, less swollen last whorl, and smaller
aperture. Intermediate forms occur.
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b. The whorls transversely striated, not decussated.

63. Ariophanta albata, Bif. (Xestina) J. A. 8. B. 1880, pt. 2, p. 189,
pl. 3, fig. 3; iéd. Proe. Mal. Soe. iv, 1901, p. 245,
Helix lucublanda, Ancey, Le Nat. iii, 1886, p. 293.

Near A. belangeri, but thicker and more coarsely sculptured
with rather irregular oblique impressed grooves; no decussating
spiral lines ; the colour is white throughout. The shell is inter-
mediate in form between A. belangeri and A. maderaspatana.

Major diam. 29, min. 32}, height 171,

Hab. Papanassam, in the hills west of Tinnevelly, S. India
(Beddome).

64. Ariophanta sisparica, BIf. (Nanina-Hemiplecta?) J. 4. S. B.
1866, 2, p. 34 Pfr. (Helix) Mon. Hel. v, 1868, p, 122; H. & T.
(Helix) C. I 1876, pl. 112, figs. 4, 5, 6.

Shell narrowly umbilicated, depressed, rather thin, striated,
white, with a straw-coloured epidermis, having a dull oily lustre ;
spire convex, low, suture flat, linear, submarginate ; whorls 41,
flatly convex above, the last not descending, bluntly angulate at
the periphery, more swollen and convex beneath ; aperture oblique,
subovally lunate, white and pearly inside ; peristome thin, margins
united by a thin callus, columellar margin curved, briefly reflected.

Major diam. 37, min. 30, axis 18 mm.; aperture 19 broad,
16 high.

Hab. Sispira Ghat, Nilgiri Hills, about 6000,

I obtained two specimens of this species in 1864 on the road
leading down to Sispara Ghat.

65. Ariophanta novella, Pfr. (Helix) P. Z S. 18534, p. 50; id.
(Helix) Mon. Hel. iv, 1859, p. 34; Ro. (Helix) Conch. Ic.no. 1294 ;
H. & T. (Helix) C. 1. 1876, pl. 150, fig. 8.

Shell obtectly perforate, turbinately depressed, almost lenticular,
carinate, rather thin, pale horny, striated, not decussated ; spire
low, conoid, with the sides slightly convex, suture almost flat ;
whorls 5, nearly flat above, the last convex beneath, sharply keeled,
the keel growing blunt near the mouth: aperture oblique, sub-
tetragonally lunate; peristome thin, columellar margin curved
above, almost vertical, briefly reflexed, and partly covering the
perforation.

Major diam. 21, min. 17, axis 10 mm.

Hab. Ceylon (Thwaites).

An apparently rare shell, and confined to the hills of South-
western Ceylon. The colour may be darker when fresh, as shown
in Reeve’s figure.

6G. Ariophanta ceraria, Bs. (Helix) 4. M. N. H. (2) xii, 1353,
p- 91 Pfr. (Helix) Mon. Hel. iv, 1859, p. 67 ; H, & T, (Helix)
C. I 1876, pl. 28, fig. 4.

Shell obteetly perforate, depressed, waxy white to pale fulvous
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horny, with a dull resinous lustre, plicately striated, sometimes
more or less undulated transversely to the whorls above, and
decussated by fine subdistant impressed lines, occasionally obso-
lete, smoother below ; spire convex, suture not impressed ; whorls
4.1-5, rather in,plu;ll;nr increasing, almost flat ahove, the Jast more
col vax, keeled at the }lerip]ur}' the keel often dmnppeﬂrmg near
the mouth, convex below, the convexity below the keel deeper
than the spire is high; aperture oblique, subovally lunate; peri-
stome thin, columellar margin curved, briefly reflexed, nearly
covering the perforation.

Major diam. 22, min. 18, axis 11 mm.

Hab, The higher ranges of South-western Ceylon; Horton
Plains (Layard); Mt. Pedro Talla Galla, above Newara Eliya
(. Newill).

[ The anatomy is exactly like that of A. chenui and the radula
has the same formula (see p. 44). The two species have very
close relationship. A. chenui, however, is from a lower altitude,
ranging to the coast-line ; whereas ceraria is from the higher
ranges of Ceylon (H. B. Preston), a difference of conditions quite
suflicient to have brought about dissimilarity in the shells,]

The figures of this shell by Reeve and Hanley are poor. The
shape resembles that of A. bistrialis. A. novellz is more closely
wound and the sculpture is different.

B. Shell spivally banded with colowr more or less distinetly,
a. Decussated but not grooved.

67. Ariophanta ligulata, Fér. (Helix) Hist. Nat. pl. 31, fig. 2 (1819-
21); Pfr. (Helix) Mon. Hel. i, 1847, p. 71; id. £ e. vii, 1876,
p. 122; H. & T. (Helix) C. I. 1876, pl. 28, fig. 9; Nev. (Nanina-
? Xesta) Hand-1. 1, 1878, p. 50; Godwin-Austen (Helix), J. 4. 8. B.
xlix, 1880, p. 158, t. 11, fig. 3 (avimal) ; #d. (Nilgiria) Mol, Ind.
i, 1899, p. 123, pl. 98, figs. 1-1 & (animal, genitalia, and
aculptum}
¥ Nanina turbinata, Beck, Ind. Mol. p. 4 (1837, no deser.) ; Mirch
(Cryptozona), Jour. Conch. xx, 1872, p. 335; Efr. (Helix) Mon.
Hel. vii, 1876, p. 90.

Shell narrowly perforate, depressedly globose, finely marked
with rather flexuous plicate striation, faintly decussated with
subdistant impressed lines, whitish, generally brownish above the
periphery and inside each suture, the dark colour forming a spiral
band with an indistinet inner border; spire depressedly conoid,
varying in height, apex acute, suture impressed ; whorls 53-64,
slightly convex, regularly and slowly increasing, the last sub-
angu]at-e at the periphery, convex beneath; aperture oblique,
lunate ; peristome simple, thin, slightly reflected at the base and
near the umbilicus,

Major diam. 26, min. 23, height 17 mm.,

Hab. The eastern portion of Peninsular India ; known localities
are Patna, Bhigalpur (on the Ganges), Minbhum, Cuttack,
Madras, and other places in the Carnatic. Except in the height
of the spive, there is but little variation.
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68. Ariophanta bistrialis, Beck (Nanina), Ind. Mol i, p. 2 (1837,
descr.); Pfr. in Chemn. ed. 2, 1846, Helix, no. 61, pl. 11, figs. 10,
11; id. (Helix) Mon. Hel. i, 1847, p. 71 ; dd. . e. vii, 1876,
p. 122; H. & T. (Helix) C. I. 1876, pl. 29, fig. 1; Godwin-
Austen (Nilgiria), Mol. Ind. ii, 1898, p. 80, pl. 81, fig. 4 (genitalia),
pl. 82, fig. 5 (radula).

Helix ceylanica, Pfi. Zeitschr. Mal, 1850, p. 67 ; éd. Mon. Hel.
iii, 1863, p. 71; d. L. c. vii, 1876,p.122; H, & 7. C. I. 1876,
1. 29, fig. 3; Godwin-Austen (Nilgiria), Mol. Ind. ii, 1898, p. 126
ﬁ(descriptinn of animal, genitalia, and radula)].
Helix taprobanensis, Dohrn, Mal. BI. vii, 1859, p. 206 ; Pfr. Mon.
Hel. v, 1868, p. 116; H. & T. C. 1. 1876, pl. 29, fig. 2.
? Helix cyix, Bs. 4. M. N, H. (3) v, 1860, p. 382: Pfr. Mon.
Hel. v, 1868, p. 236 ; H. & T. C. I. 1876, pl. 29, fig. 4,

Fig. 22,—dviophanta bistrialis.

Shell perforate, subglobosely depressed, thin, finely striated,
decussated above with impressed spiral lines, polished below, pale
horny, encircled by two rufous lines (ome or both semetimes
wanting), with a whitish band between them, the upper line
continued inside the suture on the upper whorls; spire low,
convex ; whorls 41, nearly flat, rapidly inereasing, the last not
descending, convex beneath; aperture large, oblique, lunately
ovate ; peristome thin, with the columellar margin slightly reflected.

Major diam. 30, min. 25, axis 17 mm. ; aperture 16 broad and
16 high.

Ha%. Madras Presidency and Ceylon. I found this shell as
far north as the Gaddvari at Dumagudiam, but I have seen
no specimens from the Malabar coastland. TLarge specimens
up to 40 mm. in size have been obtained on the Shevroy Hills by
Mr. J. R. Henderson.

The usual South-Indian form (bistrialis) is pale-coloured and
smooth with two rafous lines; the common Ceylon form is darker
in colour with a single line (ceylaniea) ; but both varieties oceur in
each area, and also shells without any bands : taprobanensis is a
large rather thick variety from Ceylon; cyix is a dwarf form,
rather globose, generally with the colour-lines faint or wanting,
from Matelle. 1 have also a specimen from Trincomali.

Teeth in radula of A bistrialis 50.2.17.1.17.2.50
(69.1.69); of the var. ceylanica 62.2.19.1.19.2.62 (83.1.
83). The inner or admedian Jlaterals, like the rhachidian, are
tricuspid, gradually losing the side cusps; outer laterals aculeate.
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69. Ariophanta basilessa, Bs. (Helix) A. M. N. I (3) xv, 1865,
p- 11; Pfr. (Helix) Mon. Hel. v, 1868, p. 244 ; H. & T. (Helix)
C. 1. 1876, pl. 25, fig. 2, pl. 52, fig. 4.
Hemiplecta tinostoma, BIf. J. A. 8. B. xlix, 1880, p. 187, pl. 3, fig. 1.
Hemiplecta enisa, Fif. . c. p. 188, pL. 3, fig. 2,

Shell narrowly umbilicated, depressed, thick, covered with a
vellowish-brown epidermis, beneath the epidermis pale purplish,
with a narrow whitish band above the periphery, darker and
browner below the band : sculpture subgranular, formed by striz of
growth decussated by close, fine, slightly flexuous impressed lines ;
spire eonvex, low, suture slightly impressed, more so near the
mouth ; whorls 41, the upper nearly flat, the last more convex
above, moderately tumid below, rounded at the periphery, scarcely
or not descending anteriorly ; aperture oblique, oblong-ovately
lunate ; peristome thickened in old shells, especially at the basal
margin, columellar ‘margin oblique, reflected, partly covering the
umbilicus and terminating abruptly in a small point.

Major diam. 45 (a large shell 53), min. 38, axis 24 mm, ; mouth
. 23 broad, 17 high.

Hab, Hills near Kottyam, Travancore (Day), Pulneys and
énaimahia, T000" (Beddome). Not known north of the Pilghat

ap.

A. tinostoma is much depressed, with an elongate mouth, having
the upper and basal margins parallel and the last whorl broad
near the aperture and subangulate at the periphery.

Sﬂgaji:;r diam. 49, min. 40, axis 21 mm. ; aperture 26 broad and
18 high.

A single specimen was obtained on the Tinnevelly Ghats, east
of Papanassam, at 5000 feet elevation, by Col. Beddome.

A. enisa was found, also by Col, Beddome, at an elevation of
6000 feet on the top of Aghastyamalai,a hill near Cape Comorin,
between Tinnevelly and Travancore. It is smaller and less thick
than typical 4. basilessa, and the aperture is less elongate.

} Major diam. 46, min. 38, axis 23 mm.; aperture 24 broad, 19
igh.

These two forms look very different at first, but they are, I
think, varieties of A. basilessa, which, if they arve included, inhabits
the Travancore hills generally ; A. enisa, as noticed under A. chenui,
passes into that species.

Ariophanta gardeneri, Pfi# (Helix) Mart. & Chemn. Conch.-Cub.
ed. 2, 1846, Helix, no. 703, pl. 112, figs. 12, 13; id. (Helix)
Mon. Hel. i, 1847, p. 47 ; 4d. . c. vii, 1876, p.87 ; H. & 7' (Helix)
C. 1. 1876, pl. 84, tig. 7.

Shell subobtectly perforate, turbinate, solid, vellowish brown to
dull chestnut, with a narrow pale band round the periphery, sub-
costulately striated, with a few decussating spiral lines at con-
siderable regular intervals, these lines, formed of raised points on
the strize, are continued to the epidermis but are often wanting ;

——

* Transferred to Euplecta, after dissection of the animal : vide p. 64.
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spire conoidal, apex acute, suture impressed; whorls 61, convex,
the last rounded at the periphery, not descending; aperture
oblique, roundly lunate; peristome simple, blunt, the basal
margin rather thicker, columellar margin briefly ]}I‘Ddll'l:{-ld and
reflected, nearly covering the perforation.

Majnr diam. 21, min. 19, axis 14} mm. ; aperture 10 broad,
9 high.

Hgb. Hills of South-western Ceylon, about 4000 feet elevation,
in forest ( Gardener, Nevill),

[From beneath fallen leaves in forest, Uva, 5000 ft. (0. Collett).]

[ For description of animal, see p. 64.]

b. Sculpture of decussating lines and of oblique shallow grooves
and low ridyges.

70. Ariophanta basileus, Bs. (Helix) 4. M. N. H. (3) vii, 1861,
p- 81; . ¢ e xiii, 1864, p. 497 ; Bif. (Nanina) J. A. S. B. 1866,
2, p. 89; Pfr. (Helix) Mon. Hel. v, 1868, p. 120; id. L. c. vii,
1876, p. 11-1 H. & T. (Helix) C. L pl. 25, fig. T ; Godwin-Austen
{hllgum}l, Pmr:, Mal. Soe. v, 1902, p. 248, pl. 6 (animal and
anatomy).
Helix titanica, Pfr. P. Z. 8. 1862, p. 117, pl. 12, fig, 3.

Shell narrowly umbilicated, conoidly depressed, covered with a
brownish-yellow deciduous epidermis, beneath the epidermis
white, pinkish towards the apex, surrounded beneath the periphery
by a broad dark chestnut or blackish band, which is paler below ;
sculpture consisting of stri@ covered by a few impressed spiral
lines and of irregular, shallow, slightly oblique grooves, often
more or less obsolete ; spire convexly conoid, apex obtuse, suture
scarcely impressed; whorls 531, almost flat above, the last not
descending, convex beneath, ﬂ,ngulats, at the periphery ; aperture
oblique, ovally lunate; peristome thin, straight, columellar
margin expanded and briefly reflexed, pm*tl:-,r mvering the
umbilicus.

Major diam. 72, min. 62, axis 38 mm.; aperture 38 broad,
16 high.

Hab. Anaimalai teak-forest, 2000-3000 feet above the sea, west
of the main range of hills.

A. bagileus is the largest of Indian snails. It has not been
found north of the great gap in the Sahyidri range at Padlghit.
The shell is very similar to that of the Siamese Hemiplecta distincta,
Pfr., but the animal, for a specimen of which I am indebted to
Mr. Thurston, proves on examination to be a true Ariophanta.
The genitalia resemble those of A. selata. The radula is very
broad and the formula for the teeth 56.2.28.1.28.2,56
(86 .1.86), [which is almost identical with that of A. chenui.
The centre tooth is tricuspid, the admedian teeth are elongate
with a cusp on the outer side ; the laterals are aculeate, sllﬂ'htlv
curved in form, they become shorter and more slender, and
the outermost are blunt and minute, resembling those of Havana
politissima].
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[Fig. 23. —Ariophania basilews.

A. Mantle-margin (), showing dorsal lobes. s, slit between the anterior
and posterior lobes ; f, foot, sole of.
B. Animal, shell removed, viewed from left side, showing (r) renal organ and
position of heart () and amatorial organ within the visceral sac; also
the pulmonary vein (pu).
C. Generative organs, separated out. x2'3. 2
D. Jaw and teeth of the radula at various points in the row.

For explanation of letters in italics and numbers see figs. 2, 3, 4, and 16.]

71. Ariophanta beddomii, Bif. (Hemiplecta) A. M. N, H. (4) xiv,
1874, p. 406; H. § T. (Helix) C. I. 1876, pl. 159, fig. 10,

Similar to A. basileus, of which the present species may be a
variety, but smaller, thinner, and more depressed. The seulpture
and coloration are identical with those of some forms of the larger
shell.

Major diam. 51, min, 41, axis 24 wm.; aperture 26 broad by
21 high.

Hai. Travancore Hills, west side, south of Peermede.
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72. Ariophanta (Xestina) chenui, Pfr. (Helix) Zeitschr. Mal. 1347,
p. 1456; id. (Helix) Mon. Hel. i, 1847, p. 438; H. & T. (Helix)
C. I 1876, pl. 25, fig. 1, pl. 27, fig. 4; New. (Nanina-Hemi-
plecta) Hand-l. i, 1878, p. 47; Godwin-Auster (Nilgiria), Mol.
Ind. ii, 1895, p. 124, pl. 96, figs. 1-9 (animal and anatomy), pl. 98,
fig. 3 (sculpture). i _
Hemiplecta simoni, Jousseawme, Mém. Soc. Zool. Fr, vii, p. 282
(18‘54}.

Shell openly perforate, depressed, rather thin, fulvous, with a
narrow pale band, often indistinet, above the periphery, and a
darker, ill-defined, rufous-brown band, fading away beneath,
below the same; sculpture decussated, strie of growth and
impressed spiral lines oceurring throughout, the upper surface of
the last whorl marked with shallow, irregular, slightly oblique
ridges and furrows, resembling hammer-marks on metal; spire
low, convex, suture slightly impressed, more towards the mouth ;
whorls 41, flattish above, the last more convex, slightly angulate
at periphery, more swollen below; aperture oblique, ovately
lunate ; peristome slightly thickened.

[The right shell-lobe is represented by a very small flap, situated
near the respiratory aperture; this flap is an expansion on the
dividing line of the dorsal lobe and narrows backward towards
the posterior margin of the mantle-zone, which, on the body-
whorl side and viewed from the inside (that is, the surface next
the shell), is seen to form a distinet band with an equal breadth
of 21 mm. contracted. Compare this also with the right shell-lobe
of Ratnadvipia and Ariophanta ligulaie. The left shell-lobe is
also a narrow fillet overlapping the peristome, 2 mm, broad, but
it has no tongue-like process on the left margin. The right
dorsal lobe is triangular and ample. The left dorsal lobe is in two
distinet parts, the anterior being the largest, and it distinetly
overlaps the smaller narrower posterior lobe; in this respect it
differs from typical Nilyiria solata and other species of the genus,
where no division of this lobe is found, and vet it is not division
of the same kind as is seen in Ariophanta lavipes, &e.

The generative organs are very similar to those of Nilgiric
solata.

The central and median teeth have large cusps on both sides.
At the 20th tooth the cusps become very small, at the 23rd the
inner disappears, and at the 25th there is no trace of the oufer ;
the laterals are aculeate, the marginals are short and bicuspid to
straight and blunt. The jaw has a flat convexity on the cutting-
edge. |

Major diam. 44, min. 36, axis 21 mm.; aperture 23 broad,
18 high.

Hab. Hills of S.W. Ceylon; Matelle (Layard), Kandy (Bed-
dome), Ambagamuwa District ( Collett).

The chestnut band below the periphery is sometimes narrow,
sometimes broader. The eggs are described by Collett as oval,
pointed at the ends, 8 mm. long and 4 wide, white, soft (uncalcified),
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and suleated longitudinally. Teeth of radula 58.1.25.1.25.
1.58 (84.1.84).

A shell, of which there are in the British Museum three speei-
mens, collected by Mr. Thwaites, probably near Kandy, has been
identified by Pfeiffer as a variety of the present species. The
sculpture is, however, finely decussate, without the characteristic
furrowed markings of A. chenui, and the shells are secarcely
distinguishable from the Travancore variety or subspecies of
A, basilessa already described (p. 40) as A. enisa.

Hemiplecta simoni is founded on the variety with a slightly
raised spire represented in pl. 27, fig. 4 of Hanley and Theobald’s
¢ Conchologia Indiea.’

¢, Whorls transversely striated, without decussation or grooves.

75. Ariophanta (Xestina) juliana, Gray (Nanina), P. Z S 1834,
p- 58; Pfr. (Helix) Mon. Hel. i, 1847, p. 44; id. ¢. e. vii, 1876,
p.79; H.§ T. (Helix) C. I. 1876, pl. 52, fig. 7.

Helix ganoma, Ifir. P. 7. 8. 18533, p. 124 id. Mon. Hel. iv, 1859,
p. 22; id. ¢, c. vii, 1876, p. 79; H. & 7. C. 1. 1876, pl. 111,
tigs, 4-7.

Shell opeuly perforate, depressedly turbinate to conoidly
ﬂ_ﬁpressed, solid, smooth, striated, without decussating spiral
lines, pale straw-coloured to pink, with a narrow brown or

Fig. 24— Ariophanta juliane.

chestnut spiral band below the suture, another, much broader,
below the periphery, and a circular brown area around the
umbilicus ; spire convexly conoid, apex blunt, suture slightly
impressed ; whorls 5, slightly convex above, the last sub-
angulate at the periphery, moderately swollen below, not descend-
ing; aperture oblique, broadly lunate ; peristome simple, straight,
blunt, columellar margin produced and dilated. partly covering
the pertoration.

Major diam. 48, min. 41, axis 2V mm.; aperture 24 broad,
20 high.

Hab, South-western Ceylon,

The typical form is rosy pink banded with chestnut. H. ganoma
is a straw-coloured variety with brown bands, and generally more
depressed. The type of /. ganoma measured 51, 41, and 26 mm.
in the three dimensions ; a swmaller specimen gives 41, 34, and 20,
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This variety has been recorded from Bentota (Nevill) and Cotta,
near Columbo ( Collett), both at the sea-level.

[The animal of a specimen from Cotta, Ceylon, is externally
like that of A. ligulata, and, as in that species, there is not the
slightest sign of a right shell-lobe. The left dorsal lobe is con-
tinuous, but a slight slit with overlap occurs on it at 16 mm.
from the respiratory orifice ; this may also be observed in A. chenui.
This lobe is very narrow for its whole length, The genitalia are
typical of the genus Ariophanta. Penis with a long retractor
cecum, a small sessile spermatheca; the amatorial organ long,
bent on itself, with a large blunt point.

The teeth of the radula are similar to those of A. chenui :

317 R A (L S [
83 . 1. 83

74. Ariophanta maderaspatana, Gray (IHelix), P. Z. 8. 1834, p. 67 ;
Pfr. (Helix) Mon. Hel. i, 1847, p. 63 ; #d. L. ¢, iv, 1859, p. 54

id. t. e. vii, 1876, p. 118 ; H. § T. (Helix) C. L 1876, pl. 28, fig. 2.

Shell openly perforate, depressedly globose, thin, rugosely
striated, dull brownish rufous above, passing into white on the
inner side of each whorl, paler or whitish beneath, generally with
a white or whitish band round the periphery, occasionally whitish

Fig. 20.—driophanta maderaspatann,

horny throughout, sometimes dark rufous speckled with white;
spire depressedly convex ; whorls 53, convex, the last rather more
swollen, not subangulate at the periphery in adults; aperture
oblique, roundly lunate; peristome simple, thin, very slightly
expanded, the reflected portion increasing in breadth near the
perforation.

Major diam. 32, min. 26, axis 19 mm.

Hab, The higher parts of Mysore, the Nilgiris, Kolamalais,
Shevroys, and locally at lower elevations, as on Chittycolum Hill,
north of Trichinopoly, at about 1500 feet above the sea.

An almost uniformly coloured isabelline variety, with more
convex whorls and impressed suture, occurs above 6000 feet on
the Nilgiri and Palni Hills, and has in the first-named locality a
black mantle and the body light tawny. Thisis var. 8 of Pfeiffer.
The common form has both animal and mantle grey,

[Specimens from the Palni Hills have the mantle of the same
colour as the rest of the body. The right dorsal lobe is triangular
in shape, the left broad and continuous from the respiratory orifice
up to the umbilical region as in A. solata and tranquebarica,
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The male organ has a long cecum, to which the retractor
muscle is attached, and a short kale-sac. Spermatophore like that
of A. tranquebarica, Spermatheca small, globose, on a short
stalk. A very large stout cylindrical amatorial organ,

The centre and admedian teeth of the radula are tricuspid as
in bajadera 5 the lateral teeth have the outer cusp much below the
point, which gradually becomes very small, so that the outermost
appear to be nearly aculeate. The formula is

3801 21 o
60 . 1 . 60]

75. Ariophanta gassii, Bif. (Beddome MS.) Proc. Mal. Soe. iv, 1901,
p. 249, pl. 25, fig. 3.

Shell subobtectly perforate, depressedly globose, thin, rugosely
striated, dark fulvous to pale chestnut above, with usually a dark
rufous band above the periphery, sharply contracted with a
whitish peripherial band, more or less defined ; spire low, conoidly
convex, suture impressed ; whorls 6, convex, the last broader, not
descending, subangulate at the periphery, convex beneath ; aper-
ture oblique, subovally Innate ; peristome in mouth white, slightly
obtuse, columellar margin oblique, very slightly eurved, scarcely
expanded till close to the umbilical region, where it is abruptly
and rather broadly reflexed, almost covering the perforation.

Major diam. 36, min. 29, axis 21 mm.

Hab. Travancore Ghats, Anaimalais, Pulneys, and perhaps the
higher ranges generally between the Pilghit Gap and Cape
Comorin.

Immature specimens of a variety, also from the Travancore
Ghats, have a lower convex spire, and a well-defined narrow
white band just above the periphery, with a dark rufous border
beneath, which fades gradually into the pale lower surface.
Another variety appears to be indicated by a somewhat depressed
specimen from the Pulneys in the British Museum.

This shell is distinguished from A. maderaspatana by rather
larger size, narrower perforation, subangulate periphery, darker
and more uniform coloration, and by the form of the peristome.
The columellar margin in A. maderaspatana is slightly expanded
throughont, and the amount of expansion increases gradually at
the perforation, whilst in A. gassii there is scarcely any expansion
till close to the perforation, where the margin is abruptly reflexed.
It is, however, by no means improbable that the two pass into
each other. A variety of A.maderaspatane which oceurs in open
ground on the plateau of the Nilgiris should perhaps be referred
to A. gassii. 1t is distinguished by the dark colour of the animal
and shell, the mantle being black,

76. Ariophanta solata, Bs (Ielix) 4. M. N. H. (2)ii, 1848, p. 159;
Pfr. (Helix) Mon, Hel. iii, 1853, p. 67 ; id. £. e. iv, 1859, p. 170;
id. t. . vii, 1876, p. 274; H. & T: (Helix) €. I, 1876, pl. 28,
fie, 6; Godwin-Austen (t}"[.'lﬂ of Nilgu*in}, Mol. Ind. ii, 1898, P- i
pl. 80, figs. 1-4 (anatomy), pl. 82, fig. 2 (radula).

Shell perforate, subglobosely depressed, smooth, striated,
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thicker than maderaspatana, white, often with a bluish tinge,
washed with brownish on the last whorl, with a narrow, spiral,
rufous band inside the suture and traces of other bands, and
with numerous small, brownish, translucent spots irregularly
distributed ; spire very low ; whorls 531, flatly convex above, the
last slightly subangulate at the periphery, moderately swollen
beneath; aperture oblique, lunately ovate, generally rufous within ;
per istome simple, thin, columellar margin reflexed.

Major diam. 26, min. 21, axis 15,

IHab, Nilgiris,

wal
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[Fig. 26.— Ariophanta solata.

A. Animal viewed from right side, showing edge of mantle- and dorsal lobes,
B. Animal viewed from left and front side, showing sole of foot.

C. Ixtremity of foot, showing mucous glam] E. Generative {maIe; organ.
D. Generative organs. F. Radula and jaw.

For explanation of letters in italies and numbers see figs. 2, 3, 4, and 16.]

[Animal. The right dorsal lobe is small, the left long, narrow,
and continuous. Sole of foot not divided ; in spirit puckered and
wrinkled transversely. The mucous pore is ov erhung by a slight
blunt process.

Peripodial line distinet, above a broad margin. In the genera-
tive organs the amatorial is solid and cylindrical with a retractor
muscle ; in the male organ there is a stout and long cweum-like
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process, at the head of which the retractor muscle is given off.
The spermatheca is short and pear-shaped. The radula teeth are
arranged: 356.2.15.1.15.2.35,0r 52.1 . 52.

The central tooth is strongly tricuspid ; the adjacent teeth are
hardly tricuspid, only showing an exceedingly fine notch on some
of the teeth on the inner upper margin; the laterals do not
decrease much in size outwards and are evenly bicuspid. ]

Subgenus INDRELLA.
Indrella, Godwin- Austen, Proe. Mal. Soc. iv, 1901, p. 187, pl. 18,

[Fig. 27.—Indrella ampulla.

Animal with shell removed from right side; head from above: x08. The
genitalia, X 1'8; the jaw and the tecth of the radula, 144, spr. & sper.,
apermataphnre, position of ; m, muscle attachments; m.r.ef, muscle
attachment of right eye tentacle, beneath integument.

For explanation of letters in italies and numbers see figs, 2, 3, 4, and 16.]
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Type, I. ampulla (Bs.).

Range. Western slopes of Syhadri Range in Malabar.

Shell Vitrina-like, imperforate, with few whorls and a very
large aperture.

Animal similar to that of Ariophanta, but larger, not fully
retractile within the shell. Mucous pore of moderate size; no
distinet overhangiing lobe or a small one. Sole undivided, very
smooth. No shell-lobes; dorsal lobes well developed, the left
divided into an anterior and a posterior part by a deep sinus.
Kale-sae small, receiving the vas deferens; retractor muscle attached
to long straight ceeum given off at the junction of the flagellum
of the male organ. Spermatheca oval, very short, on a short
stem. Amatorial organ (dart-sac) stout and long. Jaw straight,
with a slight convexity on cutting-edge, no median projection.
Radula broad, with about 100 rows of teeth: 145,17 .1.17 . 145;
median tooth and the 17 on each side (admedians) long, broadly
pointed, straight-sided, lateral cusps indistinet ; laterals curved,
aculeate, outer laterals bicuspid.

77. Indrella ampulla, Bs. (Helix) A, M. N. . (2) v, 1850, p. 213;
Ffr. (Helix) Mon. Hel. iii, 1853, p. 27 ; id. t. c. iv, p. 9; id. L. c.
vii, 1876, p. 57; BIf. J. A. 8. B. xxxiv, 1866, p. 39; H. & T.
(Helix) C. 1. pl. 25, fig. 4 ; Nev. (Nanina) Hand-[. i, 1878, p. 54 ;
Godwin-Austen, Proc. Mal. Soc. iv, 1901, p. 187, pl. 18 [animal
and anatomy].

Shell imperforate, obliquely ovate, globose, very thin, half the
thickness consisting of epidermis, marked throughout with plicate
lines of growth, crossed by faint impressed spiral lines, and on

Fig. 28, —indrella ampulia,

the last whorl by shallow irregular furrows, brownish olive, some-
times darker brown; spire small, convex, obtuse; whorls 3!,
rapidly increasing, the last much larger, rounded at the periphery
and beneath ; aperture very large, oblique, roundly oval, the same
colour within as without, but smooth and glossy ; peristome thin,
membranaceous, columellar margin much eurved inwards.

E
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Major diam. 50 (a large shell 63), min. 38, axis 30 mm. ; aper-
ture (obliquely) 32 broad, 30 high.

Hab, On the western slopes of the Wynaad, Nilgiri, and
Anaimala: hills at moderate elevations (3000°).

The animal, as represented in a drawing for which I am in-
debted to Sir Walter Elliot, is greenish yellow, but according to
Col. Beddome it is black. It probably varies. Beddome found
it feeding on large fungi.

(Genus RAVANA.
Ravana, Godwin-Austen, Proe. Mal, Soe. iv, 1901, p. 261.
Type, . politissima (Pfr.).
Range. South-western Ceylon.

E o
gt

[Fig. 29.—Ravana politissima.

A. Genitalia, detached. 3 3.

B. Mantle-margin (i) viewed from the left side; lower figure from the
underside, showing dorsal lobes, X 3.

C. Jaw and teeth of the radula from diﬂ'et'e:nt.r]:rarts of the row., x 244,

D. Extremity of foot with mueous gland. x 3.

E. Bueceal mass and salivary glands; the latter are not in their natural
position, owing to a twist in the intestine. er, crop; 4, buceal mass;
qit, mouth ; r.anb, retractor of the buecal mass. |

Shell like that of Maerochlamys, perforate, depressed, thin,
smooth, and horny.
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Animal (of RE. politissima) without shell-lobes; right dorsal
lobe maoderate, the left divided into a large anterior and a small
posterior lobe with a wide interval between them. Sole narrow,
undivided, truncated behind ; mucous pore large, overhung by a
large lobe. Kale-sac short, curved, rather pointed at the free end,
receiving the vas deferens at about one-third its length from the
junction with the diverticulum leading to the retractor muscle;
[retractor muscle attached toa ceeum ;] penis-sheath short, distally
to the junction sharply bent, the two segments of the bend held
together by a muscular band; diverticulum stout, simple. Sper-
matheca very short. Amatorial organ (dart-sac) very large,
much larger than penis. Jaw arched, with a median projection.
Radula broad, with a broad median tract, the teeth-formula being
56.2.18.1.18.2.56 (76.1.76); rhachidian tooth broad, with
a large cusp on each side, the 18 inner laterals or admedians each
with a single well-marked cusp on the outer side ; outer laterals
narrow, long, aculeate, the outermost marginals very short.

The only species known was regarded as a Macrochlamys until
the anatomy was examined. Possibly some other thin, horny,
depressed shells from 8. India or Ceylon belong to the present

genus.

78. Ravana politissima, Pfr. (Helix) P. Z. 8. 1853, p. 125; dd.
(Helix) Mon. Hel. iv, 1859, p. 45; H., & T. (Helix) C. 1. 1876,
pl. 81, figs. 8,9 ; Godwin-Austen, Proc. Mal. Soc. iv, 1901, p. 261,
pl.

Shell openly perforate, depressed, thin, polished, greenish or
castaneous horny, striated beneath the epidermis, and marked
with faint impressed spiral lines, not perceptible in fresh shells ;
spire low, obtuse, suture deeply impressed. Whorls 41-5, convex,
regularly increasing, the last rounded, not descending; aperture
slightly oblique, roundly lunate ; peristome simple, nearly in one
plane, thin, the margins converging, columellar reflected above.

Major diam. 24, min. 20, axis 11 mm.

Hab. The hills of South-western Ceylon, at an elevation of
about 3000 feet; Pusilawe (Layard); Watawale (Collett).

(Genus EUPLECTA.

Euplecta, Semper, Reise Phil., Wiss. Res. iii, p. 14 (1870); Godwin-
Austen, Proe. Mal, Soe. i1, 1899, p. 173 ; id. Mol. Ind. ii, 1898,
p. 96, pls. 87, 97 ; BIf. Proe. Mal. Soc. iv, 1901, p. 246,

Type, E. subopaca, Pfr,

Range. The Indian Peninsula and Ceylon. Nearly all the
species are confined to the neighbourhood of the western coast
of India and the mountains of S.W. Ceylon.

Shell perforate (rarely imperforate), of moderate size, depressed
turbinate, turbinate or trochiform, rather closely wound, generally

B2
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striated or costulate above, the ribbing decussated by impressed
lines and in many species bearing rows of small moniliform

tubercles ; smoother below ; peristome thin, columellar margin
more or less reflected.

[Fig. 30.—A. Fuplecta partita, p. 65. Genitalia, % 33 ; part of the male organ
showing spermatophore forming near the junction of the vas
deferens, x6; and the dorsal lobes, x 3'3.

B. Euplecta semidecussata, p. 57. Jaw, X 6; transition and first
lateral teeth of radula, x 146.

C. Euplecta binoyaensis, p. 62. Part of generative organs showing
spermatophore in process of formation, x 94

D, Euplecta preeminens, vide fravancorica, p. 59, Shell- and dorsal
lobes, X 3:3; jaw, X 6, and teeth of the radula, X 276; and
th&ﬁExtremiEy of the foot, muecous gland with overhanging lobe,
= b

For explanation of letters in italics and numbers see figs, 2, 3, 4, and 16.]
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The shell differs, as a rule, from that of Awriophanta by having
more whorls and being more closely wound, but there are
exceptions. Most of the species are carinate.

Animal externally much like Ariophanta. A large mucous pore
at the posterior extremity of the foot, sometimes with a small
lobe above it. Shell-lobes generally wanting, the right sometimes
present in a minute or rudimentary form; dorsal lobes moderate
in size, the left in two parts. The sole indistinetly folded in the
middle when contracted.

In the genitalia the most important character to distinguish
this genus from Ariophants is the presence of a muscular band,
given off from the retractor mnscle and holding part of the penis
doubled into a loop. Apart from this looped arrangement, the
male organ is elongate and simple, with the retractor muscle
attached to a longer or shorter straight emeum as in Ariophanta.
Amatorial organ and other appendages as in Ariophanta. Sperma-
theca very short. Vas deferens leading to junction of kale-sac and
epiphallus. Spermatophore as in Awriophanta.

Kidney short. Radula [out of 11 species examined, 9 have
the admedian band of teeth a little more than half as wide as in
Ariophanta, in proportion of 28:42 respectively]. Jaw with or
without median projection.

[ Before commencing the list of species in the genus Euplecta, it
becomes necessary to refer to the position of one of Semper’s
types, viz. k. layardi, Plr., to avoid possible confusion in the
future. Dr. W. T. Blanford in his MS. makes Heliz baconi from
Moradabad, subdecussata from Bombay, and layardi from Ceylon
one and the same species—figuring the shell of layardi under the
name of baconi, this name of Benson’s having priority. The very
little we know of Helix baconi does not bear out this conelusion,
and I am constrained to keep all three species separate, for reasons
given further on, as well as our knowing nothing of the animal
of true H. baconi from Moradabad nor of subdecussate from
Bombay. Blanford’s MS. is as follows under no. 81, Euplecta
baconi= layarda, |

An examination of the type of Benson’s Helixw baconi has shown
that it 15 an immature shell of /., subdecussata, Pfr,, which is the
Indian form of the Ceylonese M. layardi. H. convexiuscula is a
small form of the same species. Pfeiffer’s original description of
H. layard: was also taken from an immature shell.

Large specimens from Ceylon measure as much as 18 mm. in
major diameter ; small shells from Orissa only 12.

E. subdecussata (or rather . baconi), the Indian form but also
occurring in Ceylon, is rather more closely wound than the
Ceylonese E. layardi, but there is variation in this respect. The
two, however, may be regarded as races or subspecies.

Specimens from Baticaloa and Hambantote on the east coast of
Ceylon are fulvous horny.

The whorls of E. baconi were said in the original description to

be bordered by a narrow dark rufous band. This cannot now
be detected.
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The animal of . baconi is said to have * only a small right lobe
(? shell-lobe); very small projections above the narrow compressed
mucous gland ; furrows of the sole of foot indistinet ; livid colour,
blackish on the mantle, round the pulmonary orifice ” (Stoliczka,
quoted by Nevill, I. ¢.).

| The best recorded series of the three species in question, with
accurate localities, is in the Indian Museum, Calcutta, and
Geolfrey Nevill keeps them distinet in his Hand-list. Taking
his /1. bacont first, we cannot discard Benson’s description of the
whorls being ornamented by a rufous band, although, as Blanford

says, this cnmmt be detected in the shell hEEi.l‘lIlf" this name in the
MeAndrew (Benson’s) Collection at Cambridge. This may be due
to bleaching. Benson’s collection, after his ezlih, did not receive
the ecare that it should have. * India” was substituted for Benson’s
precise localities ; many of the types are not now to be found, and
so-called types are not in every case to be depended on, and now
require to be verified by specimens collected in the typical localities.

I have before me a book from the Indian Museum Library,
“ Drawings of the Animals of Helicida executed under the Super-
intendence of the late Ferd. Stoliczka.” Among these is the water-
colour drawing of the shell and animal from life of a specimen
taken in the * Botanical Gardens, Calcutta; got it also from
Moisraka ” : marked * subdecussata ? 7 in Stolicza’s handwriting—
¢ N, baconi, Bs.,” entered afterwards, in that of G. Nevill.

The shell is shown with a rufous band on the upper whorls,
which in the present connection is a most important point, because
no band of this sort is to be seen in Kuplecta layardi and the
closely allied species from Ceylon. Stoliczka's description in this
book of this animal is as follows :—* subdecussata?” We must
remember these notes were slight, made for his own use, and not for
publication. * Only a small right lobe ; horn above gland small ;
livid eoloured, blackish on the mantle round the pulmonary orifice ;
pedicles dark; the furrows® on the sole indistinct.”

In Nevill's Hand-list, p. 85, no. 134, Nanina (Sitala ?) baconi,
Benson, we have not the above original deseription, but one
drawn up by Nevill, partly from the description, partly from the
drawing ; and Blanford (see abov e) quotes Nevill's description,
which is incorrect and unmeaning in this sentence, * very small
projections above the narrow compressed mucous gland.” Nevill
was looking at the figure, which is a very detailed drawing by the
native artist, size of life, and he did not make out that the said
projections were below the hooked gland (which is well seen with
a lens), and represent the termination of the foot bebind on the
level of the sole.

Nevill records this species (baconi) in the ecolleetion from
Benares (2), Moisraka and Calcutta (20), Chandbali (2), Kulu
Valley ? (1). From Benares, Moradabad is distant some 350 miles
further to the north-west, from Calcutta 650 miles. I may remark
here that these shells had never been compared with the type, the

* [There are no furrows on the sule. Sole here, I suggest, refers to foot and
the furrows to the peripodial grooves. |
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single specimen of which Nevill had never seen, so that there is
very considerable doubt whether his deter mination is correct.
Turning next to No. 133, p. 34, Nanina (Sitala ?) subdecussalu,
Preiffer, it is clear that N evill considered this species distinct from
No. 134, and he gives as the locality Madras (10) and Pooree
(Raban, 2); var. (? distinet species) Trichinopoly (1), Stoliczka:
these had ﬂ-l)pﬂ.-l'eutl}’ not been compared and verified with the
species from the typical locality Bombay, on the ﬂppoﬂtﬂ coast of
India: so far, this identification is unsatisfactory. No. 128, Nanina
(Sttala?) layardi, Plr., p. 34: Nevill’s record is a.ll from Ceylon,
includes shells given by Layard himself, and Nevill clearly distin-
guished them from No. 133 and No. 134.]

A. Shell turbinate or subturbinate, thin, horny, finely
decussated above.

79. Euplecta layardi, Pfr. (Helix) P. Z. 8. 1851, p. 253; id. Mon.
Hel. iii, 1853, p. 55 ; id. ¢. e. vii, 1876, p. 101; Sé*mpm (Euplecta),
Rewse Phil., Wiss. Res, iii, Hrt} P- 14 pl. 3, III‘-"H 3, 4 (anatomy) ;
H §T. (Heln} C. I 1Hrt’}, pl. 56, hn‘s 8,9; Ner. (Nanina-Sitala)
Hand-l, 1, 1878,
Helix cuummumf Pfr. P. Z. 8. 1855, p. 91; id. Mon. Hel. iv,
1859, p. 353 M. § T. 761 1876, pl. 128, figs. 5, 6

Shell perforate, depressedly turbinate, thin, whitish horny,

Fig. 31.—Euplecta layardi.

finely decussated above with obligue striee and spiral compressed
lines, the latter nc{.-ﬂ,H.'I.Dllﬂ,“V faint or wanting, smoother and
radiately striated below ; spire conoidal, apex sul}ncute, suture
slightly impressed ; “hmla G, nmclemteif,r convex above, the last
keeled, more or |e=53 bluntlv convex beneath : ; aperture slightly
oblique, mundlv lunate, sometimes angulate; peristome trlnn,
columellar margin vertical above, briefly 1'eﬂexul nearly covering
the perforation.

Muajor diam, 16, min. 134, height 11 mm,

Hab. Ceylon, I{a,mlj (.NEE'IH], Baticaloa, Hambantote (Preston).

80. Eupler:ta, subdecussata, Pfr. P. Z 8. 1857, p. 107; id. Mon.
Hel, 1859, p. 28; H. & T. C. I 1876, p a6, fig. 4; Nev.
["Iamua-‘-um]n F) Hand-1. i, 1878, p. 34,

[Shell perforate, turbinate, thin, irregular plicate striation,
above the spiral lines obsoletely decussate, transparent, glassy
green ; spire conical, apex obtuse ; whorls 6, slightly convex, the
last not descending, peuphen y submnmi,te base conv ex, polished ;
aperture oblique, widely lunate ; peristome sunple,stmlqht margins
remote, columellar scarcely reflected.
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Major diam. 14, min. 12, axis 9 mm,

Hab, Near Bombay.

I have specimens from Poona, from one of which I extracted
the radula, but could not count the lateral teeth, which were
broken up. The admedian formulawas +2 , 12 .1 .12 . 2 4
(or +14 . 1 . 14 4+). Jaw moderately arched, with a central
projection. ]

Nevill records this species from Madras (W. 1. B.) and Pooree
(Llaban).

81. Euplecta ? baconi, Bs. (Helix) 4. M. N. H. (2) vi, 1850, p. 251 ;
LPfr. (Helix) Mon. Hel. iii, 1853, p. 55 ; 4d. t. c. vii, 1876, p. 105;
H., & T. (Helix) €. I. pl. 56, fig. 7; Nev. (Nanina-Sitala?)
Hand-l. 1, 1878, p. 35.

[Shell narrowly perforate, depressedly turbinate, very thin,
transparent, pale horny, above slightly shiny, beautifully decussate
with wavy striation, below polished, radiately striate; spire
slightly elevated, slowly inereasing, apex obtuse, dark; suture
impressed ; whorls 5, subconvex. Upper surface with a narrow
dark red band, at last obsolete on the margin, the last subearinate,
beneath convex ; aperture subvertical, subquadrately lunate ; peri-
stome acute, columellar margin vertical, rounded on the basal
margin, above very shortly reflected. (Taken from Benson's
description.)

Major. diam. 14, min. 13, axis 7 mmn.

Hab. Rare in the Rohilla Country near the town of Moradabad
(on bank of Gungun River), Northern India (Dr. J. K. Bacon).

Mr. FF. A. Potts, the Assistant Superintendent, University
Museum of Zoology, Cambridge, replying to my letter regarding
this species, says:—* We have the type of Heliw bacont, Bs. ; 1t
shows a narrow fuscous band between the whorls.”

Nevill records this species from Benares and Caleutta; there is
considerable doubt as to the accuracy of the identification, and
until the anatomy of the animal is examined the generic position
is equally doubtful.]

52. Euplecta acalles, Pf. (Helix) P. Z. 8. 1856, p. 327 ; id. (Helix)
Mon. Hel. iv, 1859, p. 34; H. & 7. (Ielix) €. I. 1876, pl. 128,
figs. 1, 4.

Very similar to K. layard:, but lower in spire, being more
depressedly turbinate and more sharply carinate. A thin whitish
horny shell, finely decussated above.

Major diam. 13, min. 11, axis 7} mm.

Hab. Nilgiris (Conway Shiplay). This shell does not appear to
have been obtained by later observers.

83. Euplecta pulchella, Bif. P. Z. 8. 1904, ii, p. 447, pl. 25, fig. 18.

Shell subobtectly perforate, conoidly depressed, sublenticular,
rather solid, amber-coloured, decussately striated above and below,
ornamented above by minute, oblique, granular, flexuous ridgeg,
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crossed by impressed spiral lines, smoother and polished beneath ;
spire conoidal, apex obtuse, suture impressed ; whorls 5, convex,
the last descending a little towards the mouth, bluntly angulate
at the periphery, convex beneath, compressed around the per-
foration ; aperture large, diagonal, roundly lunate; peristome
thin, arcuate above near last whorl, columellar margin ﬂ]_‘ill!]lll",
expanded, more broadly above, and ’rhlckmed partly covering the
perturﬂt-mn

Major diam. 111, min. 10, height 6} mm.

Hab. Anaimalai Hills ( Beddome).

This is a peculiar form to be recognized by its large diagonal
aperture and granular sculpture, which is easily seen under a
good lens.

Euplecta ? mucosa, W. & H. Bif.

[Transferred to end of this genus, after other doubtful species
placed in it. ]

B. Depressedly turbiuate, or turbinate or lenticular, generally
sharply keeled, mtll granular costulation or ‘:tll-!l.tlt)ll on
upper surface,

84. Euplecta semidecussata, Ifr. (Helix) P. Z, S. 1851, p. 252; id.
(Helix) Mon, Hel. ii1, 1853, p. 53; d. ¢ e. vii, lﬁ.rb p. 105;
H. & T. (Helix) €. I 1876, pl. 58, figs. 1, ‘.’; Nev. (Nanina)
Hand-1.1, 1878, p. 29 ; Godwin-Adusten, Mol. Ind. 1i, 1898, {!. 101,
pl. 97, figs. 2-2 d (anatomy), pl. 98, fig. 5 (sculpture of shell).
Lu]lle;:ta transpetata, subsp., Bif. Proc. Mal. Soc. iv, 1901, p. 240,
9, fig. 9.

Shell subobtectly perforate, depressedly turbinate, white, with
a fulvous to dull chestnut epidermis, striated, the striation broken
and decussated by impressed lines, which ave less distinet below ;
f:‘-l]ll‘t! mumd, apex acute, suture impressed; whorls 7, slowl y
inereasing, convex above, the last not deseending, angulate (v'lr],'-
ing from subangulate, or even rounded, to carinate) ‘at the peri-
phery, more convex below than above; El]]Fl‘tllI'E‘L oblique, angulately
lunate ; peristome straight, slightly obtuse in adults, columellar
margin briefly reflected, par Ll;.r covering the perforation,

Major diam. 33, min. 30, axis 19 mm.

[Antmal. Sole of foot not divided, in spirit folded on the central
line. There is a minute rudiment of a right shell-lobe, the left
dorsalisin two parts, the anterior very close to the pﬂstm-i-:rr. The
male organ has a large loop formed by a strong connecting muscle
a short distance above the generalive npulum The spermatheca
is short and globose. Jaw has a very slight central projection
(fig. 30 B, p. 52). Radula (fig. 30 B) formula:

ge e 2,19 . 1.19 , 2, 82
or 103 . 1 . 103]

Hab. South-western Ceylon; Rambodde (Nevill) ; Ambagamuwa
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( Collett), amongst fallen leaves in forest and serub; Travancore
hills ( Beddome).

This shell varies in colour, form, and size. The decorticated
shell is almost white ; the epidermis varies in colour from straw-
colour to chestnut. The typical form is carinate, but there is a
variety, usually thicker, the var. solida of Hanley (Conch. Indiea,
pl. 58, fig. 2, p. 27), in which the periphery is subangulate or even
rounded, and two specimens in Mr. Sykes's cabiuet measure re-
spectively 38, 32, 21 mm., and 32, 291, 21 in their three dimensions,
the smaller specimen being much the higher in the spire.

F. transpetata, the variety from Travancore obtained by Bed-
dome, 1s thinner, and chestnut in colour; it is also of small size,
the largest specimen measuring 30, 271, and 18! mm.

*35. Euplecta rosamonda, £s. (Helix) 4. M. N. H. (3) v, 1860,
p. 881: Pfr. Mon. Hel. v,1868,p. 77; H.§ T. (Helix) . . 1876,
pl. 59, figs. 5, 6.

Distinguished from FE. semidecussate by bheing turbinate and
having a much higher spire. The last whorl is rounded at the
periphery and tumid below. The upper whorls are more convex
and the sculpture decussate and granulate.

Major diam. 37, min. 33, axis 24 mm., according to Benson,
but the figure in Hanley measures: major diam. 36, axis 27 ; and
there is one specimen with these dimensions in the MeAndrew
Collection at Cambridge.

Hab, Matelle (? Matale N. of Kandy), Ceylon (Layard).

This is in all probability a turbinate variety of E. semidecussate.

86. Euplecta subcastor, Beddome (Nanina), P. Z. S. 1891, p. 313,
pl. 29, figs. 1-3.

Shell perforate, lenticular, sharply keeled, deep fulvous, rugately
striated above, smoother below, decussated throughout with sub-
obsolete impressed lines; spire low, conoid, with convex sides,
suture scarcely impressed ; whorls 61, gradually increasing, almost
flat above, the last compressedly keeled, moderately convex below,
not descending ; aperture oblique, angularly lunate; peristome
white, obtuse, columellar margin oblique, curved, very briefly
reflected above.

Major diam. 31, min. 28, axis 133 mm.

Hab. Myhendra Hill, 8. Travancore, about 2500'.

A shell sent by Mr. W. M. Daly from the Kadar district of
Mysore is very similar and may be regarded as a variety. It is
much smaller, measuring 25 mm. in major diameter.

87. Euplecta travancorica, Bs (Ilelix) A. M. N. . (3) xv, 1865,
p. 13; Pfr. (Helix) Mon. Hel. v, 1863, p. 130; H. & T. (Helix)

C. I. 1876, pl. 50, fig. 6, pl. 149, fig. 7.
? Helix leta, Pfr. P. Z. 8. 1854, p. 287; . Mon. Hel. iv, 1859,
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. 38; Rv. Conch. Ic. no. 1380; Bs. A. M. N. H. (3) xiii,
264, p. 497. d
Euplecta prieeminens, Sykes, Proc. Mal. Soe. iii, 1898, p. 71, pl. 5,
figs. 5, 6; Godwin-Austen, Mol. Ind. 1, 1899, p. 100, pl. 86,
figs, 1-7 (anatomy). _
Euplecta agastywe, Bedd. (subsp.), Blf. Proe. Mal. Soc. iv, 1901,
p- 250, pl. 25, fig. 10.

Shell perforate, turbinately depressed, sublenticular, thin, horny,
fulvous, ornamented above with fine, oblique, costulate striation,
bearing elongate granules arranged in close spiral lines, smoother
and more polished, but still decussately striated, below, the :-;pu:nl
impressed lines disappearing near the umbilicus : spire low conoid,
sometimes with concave sides, apex acute, sometimes prominently

i|_I|I||':II'I'| 4
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Fig. 32.— Euplecta travancorica.

raised and papillar, suture impressed; whorls 6, regularly in-
ereasing, convex above, the last sharply keeled, not descending,
swollen helow ; aperture oblique, roundly lunate, angulate at keel
of last whorl; peristome thin, basal margin regularly curved,
columellar briefly reflexed above,

Major diam. 35, min. 30, axis 20 mm,

Hab. Hills near Kottayam, Travancore (Koklhoff, Beddome) ;
Watawala, 8. W. Ceylon (Collett), Iléwahetta, Hinidun (H. Nevill),

The measurements are from an adult shell in Col. Beddome’s
Collection. Benson’s original type measured 29 mm. in najor
diameter, but was not adult. This shell, now in the Cambridee
Museum, had the keel white with the colour deeper on each side,
a coloration found in a few specimens only.

E. preceminens from S.W. Ceylon is a well-marked form with
the apex prominent and papillar, and the sides of the spire con-
sequently concave. The seulpture is a little weaker, especially
beneath the last whorl. Other Ceylon specimens in my own and
my brother’s collection connect the two forms. The type of
E. praceminens measured : major diam. 231, axis 15 mm.

[In a specimen from Watawala (0. Collett) there is a minute
right shel\-lube but no left shell-lobe. The right dorsal lobe is
moderately large, the left in two distinet parts, the posterior long
and narrow (fig. 30 D, p. 52). The jaw has a central projection
on a strongly concave edge (fig. 30 D). The teeth of the radula
(fig. 30 D) are arranged: 54.1.21.1.21.1.54, or 76.1.76.
The mucous pore is large, extending to the sole of the foot, which
is undivided (fig. 30 D).]
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Heliz lota (Pfr, P, 4. 8. 1854, p. 287 ; id. Mon. Hel. iv. p.38;
Rv. Conch. Ic. no. 1330), from an unknown loeality, was identified
by Benson (A.M.N.H. (3) xiii, 1864, p. 497) with shells from
the Anaimalai Hills. Judging by the ficure in Reeve (the species
is not mentioned in the ¢ Conchologia Indica’) /. leta must have
been very similar to E. travancorica, and may have been identical,
in which case the name lefa has priority. The type has disap-
peared, but a specimen in Cambridge from Benson’s Collection
thus named 1s £. acuducta.

A variety exists with the keel white as in E. albizonata. It
is figured by Hanley, C. 1. pl. 149, fig. 7.

. agastye is similar to £, travaneorica, but thinner, less sharply
keeled, more swollen below, and more finely sculptured, with the
lower surface less polished than that of K, travancorica.

Major diam. 34, min. 30, axis 221 mm.

Hab, Agastyamalai near Cape Comorin, 4000 feet (Beddome).

88. Euplecta indica, Pfr. (Ielix) Symb. iii, 1846, p. 66; id. Mon.
Hel. i, 1847, p. 80; dd. ¢. c. vii, 1876, p. 132; Re. Conch. Ie.
no. 445;: H. & T. (Helix) €. 1. 1876, pl. 55, fig. 10; Bif.
J.o A, 8 B. 1866, 2, p. 39; Newill (Nanina), Hand-l, i, 1878,

.3l

He}iix oblita, Pfr. P. Z. 8. 1851, p. 203 ; éd. Mon. Hel. i1, 1853,
. 64 ; d. L. e. vil, 1876, p. 100.

H elli:-: shiplayi, Pfr. P. Z. S. 1850, p. 327 ; id. Mon. Hel. iv, 1859,
p-38: H. & T. C. L 1876, pl. 131, figs. 7, 10 ; Godwin-Austen,
Meol, Ind, ii, 1898, p. 102.

Euplecta malabarica, subsp., BIf. Proc. Mal. Soc. iv, p. 250, pl. 25,
fig, 55 E. A, Smith, Faun. Geog. Mald, Lae. Is. p. 114.

Shell perforate, subturbinate, lenticular, rather solid, isabelline
to fulvous throughout; ornamented above with slightly arcuate
costulation, decussated by impressed spiral lines, which are often
obsolete, each rib bearing raised points or granules at subequal
distances ; spire conoid, with convex sides; whorls 51-6, slowly

Fig. 30.—FEuplecie indica.

increasing, convex, the last keeled, smooth beneath and radiately
striated with a few concentric impressed lines below the keel,
lower surface moderately swollen ; aperture oblique, angularly
lunate ; peristome obtuse, white, columellar margin oblique,
curved. briefly reflexed above.

Major diam. 22, min. 19, axis 12 mm. |

(The animal of E. shiplayi has a very miuute right shell-lobe ;
no left shell-lobe. Left dorsal lobe similar to that of K. pre-
eminens. Formula of radula: 50.3.12.1.12.3.50, or
65.1.65. Lateral teeth bicuspid.]
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Hab. Nilgiri, Anaimalai, and Puolni Hills, the Wynaad and
Western Mysore as far north as the Kadur district; 8. Canara ;
the lower country of Malabar (Nellumbur, Beypur), Travancore
(Day); Ceylon (Beddome); N, Mahlos Atoll, Maldives ( Gardiner).

A common species on the Nilgiris from near the base to the
top of the plateau, and both on the eastern and western sides;
also common in places in Malabar. There is considerable varia-
tion in size and sculpture. Typical E. indica is costulately
striated with distinet spival impressed lines, and with very small
granulation, whilst typical E. shiplayi is smaller (20, 17, 12 mm.),
higher in the spire, with stronger file-like seulpture. A large
Nilgiri specimen measures in the three dimensions 27, 24, and
15 mm.; a small variety from Beypore 153, 14, and 9. The
latter belongs to the form called E. malabarica, and appears to
inhabit the tract of country near the Malabur coast as far north
as North Canara. This is found in the N. Mahlos Atoll, Maldives,
doubtless introduced with plants,

89. Euplecta albizomata, Dokrn (Helix), P. Z 8. 1838, p. 133;
Pfr. (Helix) Mon. Hel. v,1868,p. 90; H. & T. (Helix) C. L.
1376, pl. 52, fig. G.

Similar to the large variety of K. indice in general form, but
less sharply keeled and dull chestnut in colour, with, round the
periphery, a narrow white band, which is conspicuous inside the
aperture ; area round the umbilicus paler. The suture is deeper
and the whorls above more convex.

Major diam. 25, min. 22, height 14 mm,

Hab. Ceylon ( Thwazles) ; Travancore ( Beddoine).

A large Travancore specimen measures 29 mm. in major dia-
meter ; height 15, This form probably passes into E. indica,

90. Euplecta emiliana, Pfr. (Helix) P. Z. 8. 1852, p. 83; id. Mart,
§ Chemn. Syst. Conch.-Cab, ed, 2, Helix, no. 1075, pl. 158,
tigs, 33-35; id. Mon. Hel. iii, 1853, p. 55; Rv. Conch. Ie.
no. 608; H. § 7. (Helix) C. 1. 1876, pl. 56, fig. 10.

Helix cingalensis, Bs, 4. M. N. H.(3) v, 1860, p. 383; Pfr. Mon.
Hel. v, 1868, p. 93; H. & T. C. I, 1876, pl. 54, figs. 1, 2.

Shell perforate, lenticular, fulvous to isabelline, horny, trans-
lucent, closely and arcuately costulate above, the ribs bearing
eranular elevations separated from each other by impressed spiral

Fig. 34.— Euplecta eniliana,

lines, smooth and radiately striated beneath; spire conoid, apex
varying, but generally acute ; whorls 6, rather convex above, slowly
and regularly inereasing, the last not descending, sharply keeled,
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convex beneath; aperture oblique, angularly lunate; peristome
thin, upper margin arcuate, basal margin, seen from beneath,
straight or slightly convex, columellar oblique, briefly reflexed
above.

Major diam. 163, min. 15, axis 9 mm.

Hal. Hills of South-western Ceylon, Matelle (Layard), Bala-
piti (Nevill), Ambagamua ( Collett), Newara Ellia (F. Layard).

This is the Ceylon representative of E. indice, and, like that
shell, varies in sculpture, in the sharpness of the keel, and in the
height of the spire. Asa rule, the present form is smaller and
more closely wound than E, indica, and it appears to be constantly
distinguished by the peristome, the basal margin of which, viewed
from beneath, is always concave in FE. indica, straight or even
faintly convex in adults of F. emiliana.

91. Euplecta l®vis, Bif. Proc. Mal, Soc. iv, 1901, p. 257, pl. 25, fig. 8.

Shell obtectly perforate, depressedly turbinate, carinate, almost
lenticular, whitish horny, translucent, the basal surface marked
with fine, close, coneentrie, opaque white lines, smooth, minutely
decussately striated above, radially striated beneath ; spire conoid,
suture impressed ; whorls 6, convex above, the last sharply
keeled at the periphery, convex below ; aperture slightly obligue,
angularly lunate ; peristome thin, columellar margin vertical
above, briefly triangularly reflexed, partly covering the perforation.

Major diam. 17, min. 15, axis 94 mm.

Hab. Ceylon ( Yerbury).

This shell is related to F. emiliana, but is more sharply keeled,
and differs in its smooth upper surface and in the milky con-
centric lines on the base.

92, Euplecta binoyaensis, Godwin-Awsten, Mol. Ind,ii, 1899, p. 103,
pl. 97, figs. 1-1 d (shell and anatomy) ; Bif. Proe. Mal. Soc. iv,
1901, p. 250, pl. 25, fig. 7.

Shell perforate, depressedly turbinate, carinate, fulvous horny,
with the keel whitish, rather thin, finely, closely, and arcuately
costulate above, the ribs bearing fine granules close together and
arranged in spiral lines; spire conoid; whorls 5, convex above,
slowly and regularly increasing, the last with a raised prominent
keel, considerably swollen below the keel, smooth and radiately
striated ; aperture oblique, roundly lunate, angulate at the peri-
phery ; peristome simple, columellar margin oblique, slightly
reflexed at the perforation.

[Generative organs as in the genus. The muscular caeum
(erp.) is short. In this specimen a spermatophore in process of
formation was seen and is noticeable as quite unlike those of the
Maerochlaming (fig. 30 C, p. 52). It consists of a large elongate
conoid mass set on one side with minute spines at the base, these
becoming in succession larger above; where the vas deferens
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unites with the penis is the thin capsule also spined down the
side, the spines being bifid and arranged in sets of two together.
The radula was similar to other species of the genus, arranged :

+40 . 2,12 .1 .12, 2, 40+
+54 .1, 54+

Some of the outermost laterals not seen. |

Major diam. 12, min. 10, axis 6:5 mm.

Heb. Watawala, Ceylon (Collett).

Distinguished from £. emiliana by fewer whorls, much more
prominent keel, much'rounder and higher mouth, and by the body-
whorl being considerably more tumid beneath the keel.

93. Euplecta verrucula, Pfr. (Helix) P. Z. 8. 1854, p. 50 ; dd. Mon.
Hel. iv. 1859, p. 40; id. ¢. e. vii, 1876, p. 105; A, & T (Helix)
C. I. 1876, pl. 150, fig. 9; Bif. Proe. Mul. Soe. iv, 1901, p. 251,
pl. 25, fig. 6.

Nigritella nerva, Jousseaume, Mém. Soe. Zool. France, vii, 1894,
p. 275 (Sykes, Proe. Mal. Soc. iii, 1808, p. 65).

Shell perforate, turbinate, sharply keeled, thin, horny, trans-
lucent, finely costulate above, each rib bearing about 10 elongate
granules, separated by equidistant impressed spiral lines, lower
surface polished, radiately striated ; spire conoidal, apex acute ;
whorls 6, slichtly convex above, the last with a sharp compressed
keel, convex beneath ; aperture slightly oblique, angularly lunate ;
peristome thin, basal and columellar margins curved, the latter
reflected throughout, more broadly above.

Major diam. 14, min. 13, axis 8 mm,.

Hab. 8.W. Ceylon (Thwaites), Uda Pussellawa, Watawala (Col-
lett) ; Fort McDonald (/1. Nevill).

This has a much higher spire than F. emiliana, and there are
fewer spiral impressed lines, about 10, on the last whorl. Pfeiffer’s
description was taken from half-grown shells, and these have been
figcured by Reeve and Hanley. The above desecription is from
adults in Mr. E. R. Sykes's collection. Specimens from Fort
MeDonald have a white keel.

94. Euplecta fluctuosa, Bif. Proc. Mal. Soc. iv, 1901, p. 251, fig. 1.

Shell subobtectly perforate, turbinate, carinate, pale horny,
closely and finely ornamented throughout with flexuous transverse
rows of granules arranged in spiral lines, the lower surface smooth,
decussately striated ; spire conoid, apex obtuse, suture impressed ;
whorls 5, convex, the last compressedly keeled, convex below ;
aperture diagonal, approaching a rhomb in form, margins con-
verging slightly ; peristome thin and in one plane, columellar
margin triangularly reflected.

Major diam. 111, min. 10}, axis 7 mm.

Hab, Gaisoppa Falls, North Canara.

This shell is distinguished by its peculiar flexnous and granular
sculpture, few whorls, and diagonal aperture,
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95. Euplecta prestoni, Godwin-Austen, Proc. Mal. Soe. ii, 1897,
p- 177, pl. 14, figs. 1-1 e (part of anatomy and radula).

Shell perforate, subturbinate, keeled, thin, fulvous horny, closely
ornamented with fine oblique filiform costulation above, the ribs
bearing small granules, from which hair-like spines are developed
at regular intervals; spire conoid, apex obtuse, suture impressed.
Whorls 5, closely wound, convex above, the last compressed helow
the keel at the periphery, convex, smooth, and polished beneath ;
aperture oblique, angularly lunate, columellar margin vertical
above, reflected throughout, partly covering the perforation.

[The dental formula is 28.10.1.10.28, or 38.1.38. The
centre tooth is elongate, with cusps low down on either side ; the
admedian teeth with a large cusp on the outer side ; the laterals
bicuspid, the innermost the longest. The jaw has a central
projection. | :

Major diam. 525, min. 4-9, axis 4 mm.

Hab. Ceylon, Uda Pussellawa ( Preston).

The shell described is immature, and it is possible the full-
grown shell may be considerably larger. The spines can only be
seen under a microscope,

96. Euplecta scobinoides, Sykes, Proc. Mal. Soc. ii, 1897, p. 234,
pl. 16, figs. 1, 2.

Shell perforate, lenticular, dark brownish horny, translucent,
marked above with fine close arcuate filiform striz, which are
granularly decussated by spirval lines lying close together towards
the outside of each whorl, further apart inside, [below smooth,
with microscopic wavy, longitudinal striz]; spire low, apex
blunt, sutures slightly impressed; whorls 5, narrow, slowly
increasing, plano-convex above, the last sharply keeled, compressed
beneath the keel, convex, smooth, and polished on the lower sur-
face ; aperture slightly oblique, narrow, angularly lunate; peristome
thin, basal margin arcuate, columellar oblique, slightly reflected.

Major diam. 84, min. 8, axis 4} mm,

Hab. Ceylon, Watawala ( Collett).

[07. Euplecta gardeneri, Pfi. (See above, p. 40.)

The animal with the visceral sac black, probably very dark grey
in life. Right dorsal lobe ample, the left in two distinet widely
separated parts, the posterior long and narrow. A pointed lobe
over the mucous gland. Sole of foot with no division ; the peri-
podial margin narrow, the parallel grooves above wide apart. In
the genitalia the penis is looped up for a considerable length by a
strong muscle encircling the main penis-sheath. The emeum of
the retractor muscle is long, and there is a shortish blunt kale-sae.
The spermatheca very small and sessile. Amatorial organ long
and large. Jaw curved, with a very slight central projection,
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Radula with the lateral teeth evenly bicuspid ; formula :

q3s 1l 14 1 Lk, 4B
63 .1 . 63

Although the shell is so very different to typical species of the
genus, both this radula with the generative organs are conformable,
and not with the same characters of Ariophanta. 1 therefore
have to transfer it from where Blanford placed it to its present
position in Euplecta. ]

C. Globosely conoid or depressed, with rounded periphery.

98. Euplect-a, ﬂubupaua, Pfr. (Helix) P. Z. 8. 1853, p. 125 ; id. Mon.
Hel. iv, 1859, p. 553 ud. ¢, e. vii, 1876, p, 115,
Helix c{rr}lu:-_. Ro. Conch. Ie. Helix, no. 1439, pl. 204 ; H.§ 7. C. 1
1876, pl. 150, fig. 3.

Shell subobtectly perforate, convexly depressed, solid, rufous
horny (varying from yellowish white to pale chestnut), having a
gilky lustre and fine arcuate costulation above, smooth, polished,
and radiately striated beneath ; spire low, convex to conoid, suture
scarcely impressed ; whorls 6, closely wound, flatly convex above.

Fig, 30.—Euplecin subopaca,

the last broader, rounded at the periphery, convex below; aper-
ture oblique, lunate ; peristome thin, basal margin straight when
looked at from beneath, columellar oblique, regularly curved,
shightly e*c}lmnded more broadly at the perforation,

Major diam. 15, min. 131, axis 9 mm.

Hab. Higher Hills of South-western Ceylon ; Nuwara Eliya
(G. Nevill); Pedro Talle Galle, 6000' (H. F. B.), Gampala
(H. Nevill).

99. Euplecta pmtlta, o [lhln} ¥ S 18:], p-125; id. (Helix)

Mon. Hel. iv, JBJJ ), 66; id. L e vii, 15;{), PF 118, 532 ;
H.& T {IILh\;}U 1876, pl. 85, figs. 5, 6; Godwin-Austen,
Mol. Ind. i, 1899, p. 13‘8 pl. Eu, figs. =14 {unutam:,r}

Helix marcida, Bs. {m:r:: bﬁmﬁﬁemm th) A. M. N. H. (2) xi, 1853,
). 92,

Héli.\: subconoidea, Pfr. P. Z. 8. 1354, p. 51; id. Mon. Hel. iv,
1859, p. 56; . L. e. vii, 1876, pp. 118,532 ; H. & T. (. I. 187G,
p. 36, pl. 85, figs. 7, 10.

Shell subobteetly perforate, convexly depressed, rather thin,
isabelline to yellowish horny, polished, strongly but rather irregn-
lavly transversely rugosely striated above, smooth with l.ulmuut-‘

F



GG ZONTTIDE,

striation beneath ; spire low, apex obtuse : whorls 6, convex, slowly
increasing, the last rounded at the periphery. rather flatly convex
beneath ; aperture slightly oblique, lunate ; peristome thin, basal
margin a little arcuate, columellar slightly expanded, more broadly
near the perforation, which is partly covered.

Major diam. 14}, min. 13, axis 7 mm.

Hab, South-western Ceylon ; Rhambodde, Matelle East (Nevill,
Layard) ; Bolegalle, near Kandy (/. F. B.) ; Ratnapura, Gampola,
Nuwara ]:5}1m (H. Nevill). From Ambagamua (0. Collett).

[The animal (fig. 30 A, p. 52) has the lett dorsal lobe divided into
a large anterior and a smail elongate narrow posterior portion.
The lower main sheath of the male organ is very short from the
generative aperture upwards ; it then diminishes in section and is
folded into a large loop confined by a strong broad muscle. Near
the return pmimn of the free lﬂﬂp is a short stout portion, the
diverticulum or cecum, to which the retractor musele is attached ;
near the same place ‘is the short kale-sac which the vas deferens
imm. A very remarkable set of finger-like processes oecur here
(fig. 30 A}, marking the place of formation of the spermatophore
of l}ecuhar form (hg 30 C'). The radula formula is

A2 (RIS | s s (B |~ P K e
86 .1 .86
The laterals are long, curved, and bicuspid, the outer cusp
considerably below the points of the inner. ]

There has been some confusion between this and £ subopeaca,
and it is difficult to determine the types, though the original
descriptions are perfectly clear. FE. partita is a thinner, less
globose shell than E. subopaca, with less strong and less regular
seulpture, and of a different colour. /1. subconvide was founded
on immature specimens of K. partita.

A variety with the spire almost or quite flat, and the last whorl
subangulate above the periphery, occurs amongst specimens from
Ratnapura and Nuwara Eliya in Mr. H. Nevill’s collection.

100. Euplecta trimeni, Joussequme (L.nplt,ch:lld}, Mém. Soc. Znol.
Franee, vii, 1804, p. 276, pl. 4, fig. 5

Shell narrowly perforate, conoidly depressed, thin, fragile,
subpellucid, obliquely costulate above, radiately striated beneath,
pale olivaceous fulvous; spire low, conoid, suture impressed ;
whorls 51, slightly convex, the last depressedly rounded, scarcely
descending ; aperture oblique, lunate ; peristome simple, straight,
thin, sharp, columellar margin Elight];.- thickened, reflected :lnd
appressed at the perforation, the margins joined by a thin callus.

Major diam. 10, min. 9, axis 7 mm.

Hab. Nuwara Eliya, Ceylon,

Judging from the ‘above description, translated from the original,
the single specimen to which the name was given may have heen
a small thin shell of E. subopaca, perhaps immature.
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D. Conoidly depressed and carinate.,

101. Eaplecta acuducta, FBs. (Helix) 4. M. N. H. (2) v, 1830,
214 ; _I;'f.i (Helix) Mon, Hel, 1|1 1853, p. “:f ﬁ e. iv,

plB .87; P H. & T (Helix) C. I 18fh, plpaﬁ
Nanina’ nnnduenalh, Bif. J. A. 8. B, 18.'[]' I-'* 16, pl. d fig. 12;

H. & T. (Helix) . L 1876, pl, 56, 5, 6; Pfr. Helix
{I\amtm} li"u:.rri Hel. vii, 1876, p. 225; Ncm’f [\amna), Iﬁmd»—i 1,
1878, p. 2

Nanina e;ubimﬂndumns, Godwin-Austen (Nevill MS.), Proe, Mal.
Soe. 11, 1897, p. 175 (no description).

Shell perforate, sublenticular to depressed, carinate, fulvous
horny, finely striated above and decussated by rather close spiral
impressed lines, similarly marked, but smoother, below ; spire very
low, conoidal, suture very slightly impressed: whorls 51, almost

Fig. 36.—Euplecta acuducta.

flat above, regularly increasing, the last sharply keeled, compressed
beneath the keel, swollen below ; aperture DL‘:]lque angularly
lunate ; peristome slightly obtuse, white inside, columellar margin
curved, slightly reflected above.

Majﬂr diam. 25, min. 21, axis 11 mm.

Hab, Nilgiris (Jerdon) ; Sispira Ghat, Kundah Hills (W,
T. B.); Tinnevelly ; Trevandruom (Z%eobald) ; Kadur district,
Mysore (Daly); Ceylon (. Newvill, I, F, B.),

The type of K. acnducte, now in Cambridge, is immature; it
only differs from £. Loondaensis in having rather flatter whorls and
a sharper keel (both characters due partly to immaturity) and in
having the last whorl slightly broader.

The shell from the Kadur district of Mysore is sharply keeled
and subcostulately striated.

This species varies in height of spire, sharpness of keel, and
sculpture, and some varieties approach K. indica, others E. travan-
corica, k. acuducta can be easily distinguished, as a rule, by the
height of the spire being much less than the depth of the last
whorl below the keel.

The animal figured under the present name J. A. S. B. 1882, 2
p. 69, pl. 5. fig. 2,1s probably, as is pointed out by Godwin-Austen
(£. ¢.), wrongly identified.
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102. Euplecta isabellina, Pfr. (Helix) P. Z. 8. 1854, pl. 5 3 id. Mon,
Hel, iv, 1859, p. 66 ; S (Helix) C. I. 1876, pl 27, fig, 7.
I]f=1|x1=~-1hvlla H. & TORr 1876, p. viii ; New. (Nanina) Hand-1. 1,
1878, p. 29.

Shell perforate, depressed, sublentieular, thin, horny, translucent,
straw-coloured to isabelline, striated, the striee interrupted by
impressed lines leaving elongate granules, which form subdis-
tant «..1;11.1[ bands ; spire convex, its |L&"ln‘|‘|f forming less than
halt the axis, apex dﬁhm,t suture llm-“'ll not impressed. Whorls
5-51, inereasing regularly, flattened .Jllmve, the last broader than
in most allied forms, sharply keeled, not descending, swollen
beneath ; aperture oblique, angularly lunate, subrhomboidal ;
peristome thin, basal margin regularly eurved, columellar 11r1rgm
almost vertical above, brie ﬂv and broadly mﬂmed

Major diam. 33, min. 27, axis 15 mm.

Hab. Hills of South-western Ceylon.

103. Euplecta colletti, Sykes, Proc. Mal. Soe. ii, 1897, p. 234, pl. 16,

+ o=l
tigs, 5, 6.

Smaller than E. isabellina, but closely allied to it. The whorls,
4l to 5 1n number, increase more slowly, and the last whorl is
proportionally narrower ; the spiral sculpture so conspicuous on
E. isabellina is almost obsolete or replaced by fine close spiral
lines of granules, and the |u~:}tumm ‘h is simooth. Colour tawny.

Major diam. 21, mmn. 17}, axis 8] mm.

Hab. Watawala, Ceylon (Collett).

This may be immature, and may be a variety ol E. isabellina,
but it is sufficiently distinet to require recognition.

E. Trochiform.
a. Seulpture granular.

104, Euplecta cacuminifera, Bs. (Helix) A. M. N, H. (2) v, 1850,
p. 214; Pfir. Mon. Hel 1, 1853, p. 36 iv, 1859 ; vii, 1878,
p. 103; H.§ T. C. 1. 1876, pl. 54, fig. .

Shell obtectly perforate, trochiform, thin, horny, with fine
gmmlhu sculpture above, arranged on the Ul_ll]t] ue strie of growth
in spiral longitudinal su'les varying slightly and somewhat
irregularly in size, some series or parts of series of granules being
lmgLr than utllen spire conoidal with concave sides, apex
attenuate ; whorls 8, slowly increasing, flat above, the last :;1,@1.1139,,'[1,r
keeled, ccrmpteaseﬁ below the keel, convex beneath, smooth,
polished and radiately striated ; aperture scarcely [}hllqua sh,,s,rp]v
angnlate at the periphery; peristome thin, columellar margin
oblique, triangularly IEHLL'LN.I above, partly covering the perforation.

Major diam. 18, min. 16, axis 13 mm,

Hab. Nilgiri Hills, S. India (Jerdon); Sispara (W. I. B.).

This shell is easily recognized by its sculpture.

E—

oty i o= ¢
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105. Euplecta granulifera, Bif. Proc. Mal. Soc. iv, p. 252, fig. 5.

Shell minutely and subobtectly perforate, subturbinately trochi-
form, thin, horny,ornamented above with numerous minute tubereles,
close together, somewhat irregular in size, and arranged in both
spiral and transverse series, smooth and finely striated radiately
beneath ; spire rather i'nn'h, conieal, apex ﬂhtme, the qplml whorls
smooth, suture III]]_}l'E"-'SEt].. whorls 7, slowly increasing, convex,
the last filiformly keeled at the periphery, mudu‘nteh convex
below ; aperture ne:ul:, vertical, roundly lunate ; peristome thin,
the margins converging above, columellar nearly vertical, reflected
throughout, more broadly above.

Major diam. 64, min. 57, axis 5§ mm.

Hab. N. Canara ( Beddome).

This small species is distinguished at once by its conical spire
and peculiarly granular senlpture; the latter, in this and in
E. eacwminifera, consisting, as seen under the microscope, of
minute hemispherical tubercles arranged in series, but not based
on ribs as in K, iadica, &e.

Is. S{:tf,i‘l@}!m-f Sinely decussaled,

106. Euplecta h:.rpha,sma-.,, Pﬁ. (Helix) P. Z. 5.1853, p. 124 ; id. Mon.
Hel. iv, p. 40 ; vii, ll]-:. H.& T C I 1876, pl. 54, fig. 3 ;
[ Godwin- Austen, anf Ind. ii. 1907, p. 186, pl. 114, Ilﬂ'm], L«
(zenitalia)],

Shell minutely and subobtectly perforate, trochiform, thin,
whitish to brownish horny, minutely but regularly obliquely
costulated, the ribs hE"l,['u]tr 1.1:[*1. fine granulation, often difficult
of dEtl*LtlUIl ; spire conical with al,mwht sides, apex acute, suture

Fig. 37.—Euplecta hyphasm.

L=

impressed ; whorls 61 to 7, convex above, the last sharply and
compressedly keeled at the periphery, moderately convex, smooth,
and polished beneath ; aperture oblique, rhomboidally lunate ;
peristome  thin, m:ute, columellar margin subvertical above,
recularly curved below, reflected triangularly at the perforation
and partly covering it.

[In a spirit-specimen from Ambagamua the animal is pale
coloured, the dorsal lobes black, with a patch of same colour on
the sides of the neck and near the extremity of the foot; peri-
][mdiui margin broad; the mantle-zone has no shell-lobes. Jaw
s a slight central projection,
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Radula with 81 rows of teeth, arranged :

o Y RN U1 1 [T VS e b g

a9 .1 .59

The centre tricuspid, admedian with cusp on outer side ; laterals
bicuspid, ‘with points even.

The male organ is a modified form of that of E. binoyaensis ; the
loop 1s not present, the muscular esecum is longer, the amatorial
organ is present, and the spermatophore is of the same type.]

Major diam. 13, min. 12, axis 101 mm.

Hab, South-western Ceylon; Kandy, 2000' (. Nevill, H. F. B.);
Saffragam (/. Nevill) ; Ambagamua (0. Collett).

107. Euplecta turritella, 77. 4d. Nanina (Rotula) P % S. 1869,
p. 275; H. & I. (Helix) C. 1. 1876, p. 36, pl. 86, fig. 4; Jouss.

Mém. Soe. Zool. Fr. vii, 1894, p. 275,
Nanina (lotula) conulus, H, Ad. P. X 8. 1867, p. 307, pl. 19, fig. 16:
Pfr. Mon. Hel. vii, 18706, p. 69: nee Helix conulus, Martens, 1864,

Very near E. hyphasia, but in typical shells the spirve is higher,
the sides meeting at a more acute angle, the sculpture is finer and
the coloration different. The shell 1s whitish or brownish horny,
except on the lower part of each whorl, where it is reddish, and
on the last whorl there is a chestnut band above and below the
keel, which is itself white. According to Jousseaume, specimens
oceur with the keel also reddish, and some are chestnut-brown
throughout.

Major diam. 11, min. 10, axis 9 mm. The height of the axis
differs from Adams’s measurements, but is taken from the shell
believed to be the type now in the British Musenm.

Hab. Nuwara Eliya, Ceylon (Layard); Monaragalla to Ram-
bodda (H. Newill). :

This form passes into £. hyphasina,

e, Siooth.
108. Euplecta ? mucronifera, Bif. Proc. Mal. Soc. iv, p. 252, fig. 3.

Shell subobtectly perforate, trochiform, thin, milky white, the
whorls irregularly streaked transversely and spirally with dusky
horny, neighbourhead of mouth chestnut, covered with a thin
epidermis above, greenish vellow and thicker beneath, smooth,
scarcely striated ; spire eonoid with concave sides, apex prominent,
very sharp, suture linear, not impressed ; whorls 7., flat above,
the last sharply and compressedly keeled, moderately convex
beneath ; aperture oblique, securiform, dark chestnut inside;
peristome thin, straight, columellar margin descending obliquely,
briefly reflexed at the perforation.

Major diam. 181, min. 16, axis 17 mm,

fHab, Anaimalai Hills (Beddoiie).
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This species has the peculiar acuminate spire of £, cacwintnifera,
but is perfectly smooth.

1049. Euplecta plmha.a Thorp MS. apud Hanley (Helix), H.& T. C. 1
1876, p. 59, pl. 149, fig. 4 (no description).

Shell imperforate, trochiform, white with a thin yellowish
deciduous epidermis, smooth, finely striated obliquely, with traces
of obsolete decussating lines ; spire conical with perfectly siraight
sides, sntures not impressed; whorls 61, perfectly flat above, the
last sharply keeled, but little convex beneath ; aperture oblique,
almost diagonal, subrhomboidal ; peristome thin, columellar
margin sharply reflected above, covering the perforation.

[A specimen from Kandy, collected by Mur. O. Collett, has a
pale ochre-coloured foot with a dark patch on the side of the
neck, the overh: anging lobe at extremity of foot conspicuous.
The peripodial margin very broad, paler than the rest of the
body, the grooves Ilbﬂ\'b very close tﬂ"‘ut]lﬂl The left dorsal lobe
a DArrow strip not divided into two lobes. In the genitalia the
male organ has the distinet loop as in the larger species of the
genus, and with a large amatorial organ.

Radula : centre and admedian teeth as usual, the laterals very
numerous, long, curved, evenly bicuspid, hecoming very minute
on the edge. Arranged thus:

L T 1 R W 1 S el )
A

Jaw very strongly arched, with no eentral projection,]

Major diam. 181, min. 16, axis 14 mm.

fab. Ceylon, U] per Uva (I, Layard).

Distinguished by its flat smooth surface and close perforation.
The animal is unknown of the following three species and their
generie position is doubtful,

110. Euplecta? cunca,vﬂsmm, Pfr, (Helix) P. 2. 8. 1853, p. 124; id
Mon. Hel. iv, p. 32 ; vij, p. 96; H. & T. C. L. 1876, pl 86, fig. 1.

Shell subperforate, trochiform, thin, whitish horny, with a slight
deciduous vellowish epidermis, hawl;, and obliquely striated and
subobsoletely decussated ; 3]}]11, conical, apex acute, suture but
little impressed ; whorls 61 L7, plano-convex above, the last sharply
and compressedly keeled, moderately convex around the ]JELfﬂmtlml
beneath ; aperture slightly oblique, angularly lunate ; peristome
acute, Eﬁhlmcl]ur margin curved, briefly reflected above, nearly
covering the perforation.

Major diam. 16, min. 14}, axis 11 mm.

Hab, Ceylon (Layard) ; Kandy (Stinon); Gongala (H. Nevill).

There is very little if any concavity in the sides of the spire.
In Hanley’s figure a shell is represented with a narrow rafous
band above the keel, and in the upper whorls above the suture.
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111. Euplecta ? apmata, Bif. [Nanina (Trochomorpha)] J. A. S. B.
1870, 2, p- 16, pl. 3, hig. 13; Lfr. Mon. Hel. viil, p. 97 ; H. & T.
C. 1. 187 6, pl. 54, hﬂ'

This differs from E. concavospira in having the whorls quite flat
above and the suture not impressed, and in the almost complete
absence of sculpture except slight transverse striation. The
apex is slightly exserted and the sides of the spire faintly concave.
The colour is horny, sometimes streaked with opaque white.

Major diam. 14, min. 13, axis 10 mm.

Hab. Nilgiri Hills; Coonoor, Neduwattana, and Avalanche
(W JL By Anaimalai ( Beddome).

In some specimens the striation is more distinet, and there are
traces of spiral sculpture on the upper whorls.

112. Euplecta? orbiates, Bif. Proc. Mal. Soe. iv, 1901, p. 253, fig. 4.
i D lcctn bifasciata, Newill, Godwin-A Hﬁfﬂi Proc. Mal. Soc. ii,
1897, p. 176 (no nEe«*cnptmn}

Shell imperforate, trochiform, thin, diaphanous, obliquely
striated above, radiately and arcuately heneath, covered with a
deciduous vellowish-fulvous epid{el mis, thickest below, beneath the

epidermis whitish horny, with, in some specimens, two rufous
bands, one above, the other below the leel ; spire conical, sides
slightly concave, apex pointed, suture not impressed; whorls 7-73,
flat above, the last compressedly keeled, shightly convex towards
the middle beneath; aperture oblique, subtetragonal, hatchet-
shaped ; peristome thin, columellar margin vertical above and
briefly reflexed, covering the perforation.

Major diam. 14, min 13, axis 11 mm,.

Hfrh M}'hendm ‘ravancore (Beddome).

Distinguished from E. apicate by higher spire and imperforation.
Nevill’'s MS. name is inappropriate, as the bands are not always
present.

113. Eup]ecta '§ munﬂsa H § H. BIif. {]I{ilx) J. A. 8. B. xxx, 1862,
355, fig . 2, fig. 3; DIfr. (Helix) Mon, Hel,
v, Hﬁh,p :rl o § 1El (Heln) ¢’ 1876, pl. 90, figs. 5, 6;

Nev. Nanina ( “lrhcml:wt]&} Hand-1. i, 1878, p. 56.

Shell imperforate, depressedly turbinate, very thin, pale, and
more or less yellowish horny, obliquely stl.mted decussated with
microscopie spiral (longitudinal) impressed lines on some of the
inner whorls ; spire conoidal, apex subacute, suture impressed ;
whorls 5, moderately convex above, the last considerably broader,
slichtly compressed at the periphery, tumidly eonvex beneath,
the depth beneath the periphery exceeding the height of the
spire ; aperture large, oblique, roundly lmmte peristome straight,
tllnu., columellar margin much curved, vertical above and slightly
reflected, completely closin o the perforation.

Major diam. S, min. 61, height 5 mm. A large shell measures
9% x 8 x 6 mm.

“Hab. On the upper portion of the Nilgiris, Pykara, Coonoor
Ghat, Seeghoor Ghat, &e., Pulneys (I*cmi.’m.-:i’ teste Newill),
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This shell is distinguished from F. layardi and E. acalles by
want of perforation and carination and by simpler sculpture. 1t
is also smaller.

[I have found in one of Dr. W. T. Blanford’s field note-books
a very good figure and a long description of the animal of this
species, which I give verbatim as it is so good, descriptions of this
sort from life being really of more value than those of the shells.

* M, mucose, W. BlIf. : Nilgiris.—No linguiform processes to the
mantle. Mantle rather lurg,e. Animal dull orange, mantle yellow.
Tentacles blackish, with a dark line from the base of each’ to the
mantle. The lohe over the mucous pore very large. Back not
carinate. Foot broadly margined by a single line. Animal and
mantle coarsely granulate throughout and w vith irregular dots of a
darker colour on the spaces between the wrinkles and especially
on the edges of the foot. Animal very active.”

This deseription is sufficient to enable anyone to recognize the
species and preserve the animal for dissection.

Blanford placed it next to K. pulchelle ; but as there is con-
siderable doubt whether it belongs to the genus Euplecta, 1
transfer it fo the end among other doubtful species. |

| Confining comparison to the formula ui' the radula in the
genus Fuplecta and the sinistral and dextral forms of Ariophante,
marked differentiation 1s displayved in the far fewer teeth in the
radula of the first, whereas in the last two divisions the number
is much greater in the proportion of 28 : 45.  In the sinistral and
dextral species remarkable similarity is found. showing a close
relationship with each other and a more distant one with E uplecte,
differences (specific) being confined in Awriophanta more to the
form of the teeth themselves. Mo elucidate this, I have taken the
number of the admedian teeth, including the one or two of
transition form, of all the species now examined in:

L. The sinistral Areopheaide,
. The dextral
ILL. Eupleeta.

The mean of all these formule 1s interesting, showing how much
more numerous the teeth are—that is, how much broader is the
central band of teeth set on quadrangular plates—in Nos. 1. & II1.
than in No. IIL., thus:—

I :"l-l.llllht_‘l' of @ Total admedian Resulting . ‘utﬁ_l i
| species | teeth on . 11JI:IILHIII. admedian |
examined. one side only. | teeth.
| [y A 6 1:39 251 28 4G
vide i :
II. ..| 11tinames 244 ol 22 | !
I ! below.
1811 e 12 152 14.1.14 | 28
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I exclude from No. 1. Aviophanta levipes, in which the number
of the admedian teeth is so far less numerous than in any other
species of the genus, being only 8 on each side of the ecentral
tooth, or 16 as cutllp¢retl with 23, and is thus abnormal. From
No. 1IL. Fuplecta 1 also exclude E. pirweminens (subspecies of
travancorica) and semidecussata, in which the radula formula is
22,1.22 and 21 .1. 21 respectively, and thus is like that
of the dextrorse section of Ariophanta, while their generative
organs approach those of FEuplecta. Both these species range to
Peninsular India, and thus form a sort of link with the majority
of the Ariophantine of that side. The generative organs in other
species of Ariophanta and Evplecta show an interesting develop-
ment of one towards the other.

Species ineluded in the akove (renera.

I. cysis, immerita, nterrupta, bajadera, intumescens, dalyi
(cysis var.): = 6 species,

IL. belangere, bistrialis, cerarvia, solata, tranguebarica, maddaras-
patana,  Fligulata, ceylanica, juliane=ganom, basileus,
chenui @ = 11 species.

LIL. *layardi, phidias, shiplayi = indica 7,  partite, prestoni,
Fsubopaca, mysorensis, binoyaensis, Ffupa’ms;na.:t gardeneri,
subdecussate, colletti : = 12 species, |

Genus RATNADVIPIA.

Ratnadvipia, Godwin-Austen, Proc. Mal, Soc, iii, 1899 p, 253 ; id.
Mol. Ind. 1i, 1899, p, 935 Collinge, Jour. Mal. 1901, viii, p. G4

Type, . iivadians, Pfr.

Raige. Ceylon.

Shell Vitrina-like, with few whorls, thin, not polished above,
the outer whorl large.

Animal large, much larger than the shell. Mantle-edge large,
surrounding the shell and partly covering it : both the right and
left shell-lobes produced posteriorly into tongue-like expansions;
dorsal lobes gre-ltlv de-.elcrpe{l the left dorsal lobe in two p-u'ts.
The dorsum of the hody just behind the shell is flat, but it is
sharply keeled behind. Caudal extremity truncated; mucous pore
large. Peripheral groove double. Sole with a median aroove
(not always conspicuous), but not divided into median and lateral
tracts.

Radula broad, with uuumrmls teeth in each row ; the formula
g 204 .23.1.23. 204 (227 227). The median band of large
teeth is very hmn,d the tauth Lﬂlﬂpﬂ*ill]“ it are simple without
lateral cusps ; the numerous lalerals are bicuspid, except the outer
marginals. Jaw with a concave edge without median projection.

* According to Semper.
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An amatorial organ (dart-sac) present, large and eylindrical ;
no caleareous dart found, but a short blunt museular papilla.
Spermatheca sessile. The vas deferens passes into a kale-sae,
which is joined to the penis-sheath, some distance from the

[Fig. 38.— Ratuadvipia irradians,

A. Animal from right side, showing the shell- and dorzal lobes; also part of,
from the left side. The shell-lobes are curled up in the spirvit-specimen ;
the dotted line on visceral sac indicates their extension in life. > 19

B. Part of genitalia showing the typieal male organ of Aviophanta. %34

C. Jaw and teeth of the rmﬁd:n. ® 268.]

retractor muscle; by an epiphallus ; exenm of penis straight, as in
Ariophanta.

This genus differs from Zudrelle chiefly in the possession of
shell-lobes to the mantle, and in the absence of lateral cusps to
the teeth of the median band in the radula.
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114. Ratnadvipia irradians, Pfr. (Vitrina) P. Z. 8. 1852, p. 156
id. (Vitrina) Mon. Hel. iii, 1853, p. 3; id. t. e. vii, 1876, p. 14;
H, & 1. (Vitrina) C. I. 1876, p. 29, pl. 66, figs. 8, 9; Godwin-
Austen, Mol. Ind. ii, 1898, p. 93, pl. 85, figs. 1-8 (animal &
anatomy ); Collinge, Jour, Mal. viii, 1901, p. 65, ple. 5, 6 (anatomy).

Shell imperforate or subperforate, depressed, thin, diaphanous,
dull brownish horny above, striated and decussated with rather
uneven impressed lines, rather paler, smooth, and polished beneath;
spire scarcely raised, suture impressed ; whorls 4, flattened above,

Fig. S0.—Ratnadvipia trradians.

rapidly increasing, the last much broader than the others, rounded
at the periphery, convex beneath; aperture large, very oblique,
lunately oval; peristome simple, thin, the upper margin arcuate,
columellar margin regularly curved, briefly reflected close to the
junction with the body-whorl,

Major diam, 24, min. 19, axis 11 mm.

Hab, South-western Ceylon, Kandy ( Collett) ; Peradeniya (Free-
mai). There are specimens in the British Museum said to be
from Sonthern India, but the loecality is regarded as very doubtful.

115. Ratnadvipia ? edgariana, Bs. (Vitrina) 4. M. N, H. (2) xii,
1253, p. 93 ; Pfr. (Vitvina) Mon. Hel. iv, 1359, p. 792 ; Nev. (Heli-
carion) Hand-1. i, 1578, p. 14,

“Shell much depressed, very thin, membranaceous beneath,
highly polished, pellucid, striated obsoletely and obliquely above,
ornamented by a few impressed spiral lines, yellowish horny :
spire rather flat, apex prominent, suture impressed; whorls 3,
rapidly increasing, somewhat flat, the last very convex at the
periphery ; aperture oblique, ovately lunate.

“ Majov diam. 10, minor 8, height 4 mm.” (Benson, in Latin.)

Hab. At Colombo, Hangwelle, and Ratnapura in the island of
Ceylon.

It is very difficult to form any idea of the affinities of the
present species. The presence of spiral impressed lines may
indicate a relationship with £. drradians.  Unfortunately no
specimens are available for examination.
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[Ova of driophanta levipes, Mill. (vide p. 29).

“ Citron-yellow in eolour, quite fmit enclosed in a skin, which
is slightly loose like a bladder 3 ﬁllul having a teudmcv to
assume the form of a prolate spheroid w ith deep furvows running
from end to end throughout. Length about a-—t’) mm., dlﬂm.
4-41, Probably all Ariophantas have similar ova.”
Dy, W Blanford’s Note-book. |

[ Subfamily MACROCHLAMYIN .

Macrochlamyine, Godwin-Aunsten, Mol. Ind. i, 1883, p. 255; ii
1907, p. 170.

?

Shells of very varied form; shell-lobes present in some genera;
the free ceenm near the retractor muscle of the penis the
prineipal distinguishing character, this hemg, in most cases, more
or less L]o%ely wound. Amaturml organ in some species absent,
These are given subgenerie rank. ]

Genus MACROCHLAMYS.

""'lrlfwmchlﬂ.ﬂns Benson, J, A. 8. B. 1, 1832, pp. ]H, 763 v, 1836,
350 (no description); Gray, P. Z8 1847, p. 1069; -Sf{:-fiehhn

J. A. 8 B. x, 2, 1871, p. 246 ; Nevill, J. f{. ﬁ', B. 1, 2 1881,
p- 131 ; Godw m-:i:m.l’:?n, Mol. Ind. i, lﬂh?vﬂﬁ, pp. 76-92, 97— I‘”,
209-215 ; 4d. t. e. ii, 1899, 1907, pp. '87- 90, 136-137, 1 51-170.

Nanina, G.imf, pqu'tun P. Z 5. lﬁﬂi, pe 68 .EF-:*m;rm t.c.p. 89; ud
Zool. Journ. v, 1835, p. 458; Nevill, J. A. §. B. 1, 2, 1881,
p- 131, nec Risso.

Tanychlamys, Benson, P, Z. 8. 1834, p. 89,

“Orobia,” Albers, Heliceen, ed. 2, 1860, p. 57.

Type, M. petrosa, Hutton.

Range. South-eastern Asia, including the whole Indian Empire
except the dry regions of North-western India.

Shell heliciform, perforate (rarely imperforate), depressed,
-sometimes subglobose or subturbinate, thin, horny, as a rule
smooth and polished, especially beneath, oceasionally distinetly,
often microscopically, striated or decussately senlptured ; aperture
lunate ; peristome thin, but in a few species internally labiate,
columellar margin reflected at the perforation,

Animal large and active, and in the wet season scarcely retractile
within the shell. Foot narrow, the sole divided, by the arrange-
ment of the muscles, into three parts, a median and two lateral
areas, often distinguished by slight differences of colour. The
mucous pore at the posterior extremity of the foot is large and
overhung by a fleshy horn-like process, sometimes of considerable
length ; peripodial grooves well developed and double, the shallow
crooves on the surface of the foot above the peripodial groove

radiate from the shell, those on the back of the neck and back and
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sides of the head forming a distinet tract. Lobes of the mantle
well developed, the right and left shell-lobes both present, short or
elongate and generally pointed, exvtending in some species nearly or
quite to the apex of the shell, and constantly in motion.

[The left shell-lobe has been found absent in M. africolor from
the Munipur Hills.

In the genitulia, commencing at the generative aperture, the
penis-sheath is a moderately long eylindrical tube (larger near the
aperture) as far as the sharp bend at the epiphallic portion; the
tube continues thence to the retractor-muscle attachment, and
so far it may be compared with the male organ of Ariophania.
It is continuous still further, forming a closely-coiled coecum, the
coil more or less conspecwous or becoming an indistinet museunlar
mass. In three species from Sikkim the cweum is long, free, and
uncoiled, probably an early stage in its development. The
retractor muscle attachment, in this case, is at the basal end of the
ceecum ; the epiphallus is short. The kale-sac is close to the junction
with it of the vas deferens, and is either a long flagellum, a short
diverticulum, or a blunt knob. The dart-sac or amatorial organ
is usually large, long, and cylindrieal, the dart muscular. The
spermatheca is elongate, more or less club-shaped, sometimes with
a bulbous termination ; its shape is necessarily dependent on
whether it is empty or containing one or more spermatophores. |

The coiled cweum is replaced in M. pedina &e. by a simple
diverticulum, to the end of which the retractor muscle is attached
as in Awiophanta. [This is a doubtful species of the genus. ]

Odontophore : teeth of similar type to those of Ariephanta ; the
rhachidian (central) teeth tricuspid ; the admedians broad, 10-30
in number, about 100 to 160 in the row, bicuspid or partly (the
inner teeth) tricuspid. the inner cusp disappearing on the outer
teeth ; outer laterals narrow and usually with two cusps through-
out, either both terminal or one on the outside occasionally lower
down. [In some species the end of each lateral tooth is merely
notched ; in a few it 1s aculeate, |

There has been considerable discussion as to the generic term
Macrochlamys. 1t was first published by Benson in 1832, and
also a specific name . wndica, but no description was given, and
in 1834 it was replaced by Tanychlaiys, also undeseribed, said to
be the same as Gray's Naning. In 1347 Gray adopted Macro-
chlamys, Benson, as a subgenus of Stenopus, Ariophante and
Nanina being other subgenera, and he named Heliw vitrinoides as
the type species of Maerochlamys. The shell probably, and the
molluse certainly, called Helix vitrinoides by Gray was an Indian
species, and, as gearly as can be determined, M. petiosa or M. per-
plana.  According to the rules of nomenclature generally adopted,
the term must be accepted as dating from Gray’s quotation of it
in 1847. The Orobia of Albers is identical, being also founded on
the supposed H. vitrinoides from India [ which at that time included
many different species in Bengal and even pedina of Bombay].
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Macrochlamys comprises many of the commonest Indian snails,
and species abound in the damper parts of the country. The
described forms are very numerous, and a great number are un-
deseribed, but the differences in the shells are so small that in
many cases the species cannot be readily distinguished by descrip-
tions or even by ficures. Several of those already described and
named will very probably never be identified again. [The species
are far better, even easily, distinguishable the one from the other
by the animal, its external characters and internal anatomy.
Owing to their many enemies and changes from excessive moisture
to great dryness, it is difficult to find shells of mature size; on the
other hnutl the immature are abundant, and thus new species
have in so many cases been created on them : but sooner or later
the adult forms turn up.

Because of the difliculty of recognizing the different forms, the
species are here ar ranged accor ding to locality, The microscopic
sculpture, to which attention has been particularly directed by
Lt.-Col. Godwin-Austen, often affords a means of identification.

[In the Journ. Asiat. Soc. Bengal, vol. iii, p. 83 (Feb. 1832),
Capt. Thos. Hutton describes the Mirzapur shell and gives a good
description of the animal, which is recorded from low hills near
Mirzapur, as H. petrosa, mihi; he mentions the * two narrow,
flat, gradually peinted filaments or tentacula, which, when the
animal 1s in motion, are kept constantly playing over the surface of
the shell.” To Hutton, therefore, and not to Dr. Gray, belongs
the credit among English naturalists of having first described the
animal of this genus and noted the great difference between the
European and Asiatic forms of Heliw as then constituted.]

A. Species from Himalayas west of Nepal,
a. Subglobose o subglobosely depressed, not labiate,

116. Macrochlamys vesicula, Gs. (Hufton MS.) (N nmu-l] J. A 8 K.
vii, 1838, _!\ 216; ?id. (Helix) 4. M. N. H. (2) ix, 1852, p. 406 ;
Hutton (Namna), J. 4. S 5. vi, 1837, |L 931 ; P.h Helix
(Nanina) Mon. Hel. i, 1837, p. 48; id. L. e iii, 1853, P 47
H. & T. (Helix) C. I 1876, pl. 63, figs. :}J i; Newill, :Nullinn
(Macrochlamys), Hand-f, i, 1878, p. 25.

Shell perfm:a.te, subglobosely depressed, thin, smooth, trans-
lucent, vitreous, pale, “almost~ whitish horny ; spire low, apex
acuminate, suture impressed; whorls G, convex abhove, the last
larger, weil-rounded at the periphery and tumid beneath : ; aper-
fure very slightly oblique, roundly lunate, about as high as
broad ; peristome very thin, in one pl.uw columellar margin I]1!I{,]I
curved, vertical above and triangularly reflected at the perforation.

[Hutton and Benson’s original description should be referred to.
The shell to which this deseription applies, drawn up by Dr. Blan-
ford, eannot now be picked out from among those under the name
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vesicula in his collection. It may have been made from the shells
named vesicnla at Cambridge, or in the Natural History Musenm. |

Major diam. 14, min. 121, height 7 mm.

Hab. Near “::LmLL and '\Iuasﬂm ee up to about 10,000 feet
(Hutton) ; 1 have also specimens from Murree. .z'l.l;-ﬂﬂl'fllﬁg to
Benson, various shells from the plains of India (Rdjmahil &e.)
belong to this form, and it was upon these specimens that his
deser ||}t,mn of 1852 was founded; but the typical form deseribed
in 1838 was Himalayan and .1pp11rvutl:,* from Simla. Hutton
also referred to Heltx vesicula shells found by him between Mhow
and Neemuch. These forms from the lowlands of Northern India
require recomparison w ith the Himalayan type. The Nanine

( Macrochlamys) vesicula of Nevill’s Hand-list, i, p. 25, from Rij-
mahil and Pareshnath, is probably, as suggested, M. lecythis.

M, vesicula is l_lislinguishizd from M. subjecta (p. 98) by its lower
spire, smaller last whorl, and less broad aperture, and generally
by higher lustre and paler colour,

[1t is possible vesicula of 1838 was M. glauca : only the eollection
of a good series of shells of this type from the Simla and Mussoorie
Hills at different elevations can settle this point *.]

7. Macrochlamys glauca, £s. MS.; Pfr. (Helix) Symb. iii, 1846,
p. 65; #d. (Helix-Nanina) Mon. Hel. 1, 1837, p. 48; H. & T,
(Helix) €. 1. 1876, pl. 63, fig. 10; Nevill f"‘\'mmﬂ,), ' Hand-L. 1,
1578, p. 29,

Shell obteetly perforate or subperforate, conoidly subglobose,
smooth, polished, whitish horny ; spire low conoid, suture im-
yressed ; whorls 51, convex, the last broader, rounded externally
and beneath; aperture subvertical, roundly lunate, broader than
high ; peristome thin, in one ]ll"me columellar margin vertical
above and expanded, .lllnr:l'-t' closing the perforation.

Major diam. 114, min. 10, ]1&1g|ut 7 mm.

Halb, Western Jllmalaj as; Almorah, Naini Tal; Mussooree,
[Kotgarh near Simla.

A smaller shell than M. vesicula, with a larger mouth and the
perforation nearly closed.

[Specimen from Bhim Tal (V. Arnandale).—Shell : major diam.
8 mm. Animal: very pale-coloured in spirit, with some fine
mottling near the extremity of the foot. A small tongue-shaped
right shell-lobe and very small left shell-lobe. The penis, which
is only 1:54 mm. in length, shows the coiled ecum very distinetly.
The radula is as usual; the laterals evenly bicuspid, the last 3 or 4
on the margin 1'.1Lh a 'EJL["fII'.I"I.tL edge.

Formula: 35.2.10.1.10.2.35

The species has .f-unnlm Imbils to those of Limaa.

Mr. Annandale, of the Indian Museum, Calcutta, writing to me
from Bhim Tal, du:enl:ms seeing one hanging by a thread of slime,
about 15 feet lrmg, proceeding from the posterior extr emity of the

foot. ]
#* [See remarks at end of genus, |
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118, Macrochlamys nuda, Pfr. (Helix) P, Z. §. 1852, p. 83 ; id. Manrt,
& Chemmn. Syst. Conch.-Cab. ed. 2, Helix, no. 1102, pl. 161, figs. 16,
17; id. (Helix) Mon. Hel. iii, 1853, p. 48; H. & 7. (Helix)
C. T. 1876, pl. 31, figs. 7, 10 ; Nevill, Hand-l. i, 1878, p. 25.

Shell scarcely perforate, depressedly subglobose, thin, smooth,
translucent, pale fulvous horny ; spire conoid, suture impressed :
whorls 6, convex, the last broad, rounded at the periphery, inflated
beneath ; aperture nearly diagonal, roundly lunate, broader than
high ; peristome thin, margins converging, the right marﬁ'n
arcuate above, {,ulumellm curved, vertical above and rather broadl
reflected.

Major diam. 11, min. 93, height 7 mm.

Hab, Western Hlmala}, as, Kumaun, Mussooree, Simla (Stoliczla,
teste Newill).

The above deseription is chiefly taken from Pfeiffer, as no adult
shell is available. This form only appears to differ from M. glauca
in colour and in the nhhth of the mouth; if the latter
character is due to age, as is probable, the two may be varieties
of one species,

119. Macrochlamys kuluensis, Bif. (Newil, MS.) P. Z. 8. 1904, ii,
p- 442, pl. 25, fig. 5.

Shell openly perforate, subumbilicate, depressedly subglobose,
thin, translucent, smooth, pale horny; spire conoidal, suture
impressed ; whorls 51, convex, the last much larger, broadly
rounded at the periphery and tumid beneath ; aperture oblique,
roundly lunate, about as broad as high ; peristome thin, in one
plane, columellar margin vertical and triangularly reflected above.

Major diam. 12, min. 10}, height 7 mm.

Hab, Kulu. -

This is near M. glavce and M. nuda, but distinguished by its
much more open perforation and rounder mouth.

B. Species from Eastern Himalayas (Sikhim and Western Bhutan).
a. Labiate.

120. Macrochlamys tugurinm, Bs. (Helix) A. M. N. H. (2) x, 1852,
p- 348; Pfr. (Helix) Mon. Hel. 1ii, 1853, p. 636; . £ ¢, iv,
1859, p. 124; H. & T, (Helix) C. 1187 ', pl. 29, flfr 10; New.
{"\Tmnna} Hoand-L. i 1, 1878, p. 80; Glodwin-Austen {“;uruchlmm &),
J. A. 8. B. 1882, 2, p. F:-‘~] pl. 5, fie. 4; id. (Macrochlamys) Mal,
Ind. 1, 1883, pl. 19, fig, 2 {.«;lmll and aninml_], pl. 20, fig. 3 (details) ;
id. t. e. ii, 1907, p. 151, pl. 104, figs. 1-7.

Shell perforate, depressedly conoid, sublenticular, thin, fulvous
horny, dull and closely striated above and more distantly rugate,
decussated with very fine impressed spiral lines, smoother and
polished beneath ; spire depressedly conoid, suture searcely im-
pressed ; whorls 6, flattish, regularly increasing, the las it mnot
{luslt:ending, ﬂr]gulﬂte at the 1]{:‘:'[]1]!]1*1‘} COnvyex bene:lth; aperture

&
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oblique, broadly lunate, with rather broad white labiation inside :

peristome in one plane, acute, columellar margin curved, slightly
expanded, brieflv reflected above.

Fig. 40.— Macrochiaiys tugurivin,

Maj. diam. 21}, min. 184, height 12 mm.

Hab. Sikhim, not rare about Darjiling, 4000'-7000",

[The first two.or three whorls of the shell show hardly any
sculpture, thence a very finely decussate surface gradually follows,
becoming strong towards the aperture ; under a high power the
cross-striation produees a close series of papillate dots.

Description of the animal. A specimen from Rissom Peak in the
Daling District, east of the Teesta, which prior to 1864 formed
part. of the Bhutan State (4600 feet), is as follows :—Ochre
throughout, the pedal margin very wide, sole of foot divided into
three equal areas, a very large overhanging lobe at the extremity
of the foot. There is a large right shell-lobe and a well-developed
left shell-lobe ; the right neck-lobe is small, the left neck-lobe
rather narrow and succeeded after a short interval by another
very small lobe close up to the left shell-lobe. The roof of the
respiratory cavity is mottled sparsely with black. Ina full-grown
specimen from the same locality the colour was ochraceous, the
peripodial fringe and sole of the foot with a green tinge. When
the shell is removed a broad black band is conspicuous near the
rectum, the membrane of the visceral sac covering the branchial
cavity is speckled and streaked all over, and one large longitudinal
streak occurs on about the middle line; while the integument
covering the renal organ 1s black, forming a second, more posterior,
brownish streak. There is a long pointed lobe over the mucous
gland. The right shell-lobe is large and tapering, the left is well
developed, the dorsal lobes as before deseribed.

The generative organs were not found at their full state of
development : the animals were taken in the winter months, still
there was quite sufficient to show all the important characters.
In the male organ the retractor muscle is attached to a coiled
ceeeum and there is a moderately long flagellum. The amatorial
organ is very long, also the spermatheca.

The jaw has a central projection.

The teeth of the radula are as is usual in the genus Macro-
chlamys as regards the centre tooth and admedians, the arrangement
being as follows :—

b2 b AL [ [ R T
Al oy

The teeth from the 15th to the 18th inclusive have a cusp on the



MACROCHLAMYS, 23

outer side below the point ; this eusp becomes rapidly very minute,
and towards the margin the teeth are nearly aculeate, only a very
minute notch indicating the cusp.]

121. Macrochlamys mainwaringi, Godwin-Austen (G. Nevill, MS.,
Bensonia ?), J. 4. 5, B. 1832, p. 69, pl. 5, fig. 3 (animal) ; Bif.

Proe. Mal, Sec. iv, 1901, p. 182,
Helix celox, Theobald (Bs. MS.), J. A. 8. B. xxxii, 1863, p. 365 (no

description),

Shell perforate, subturbinately depressed, pale fulvous, thin,
horny, translucent, dull and not polished above, striated obliquely
and minutely decussated with spiral impressed lines, which disappear
on decortiated shells, smoother and polished beneath ; spire de-
pressedly conical, suture slightly impressed; whorls 6-7, regularly
increasing, the last rounded at the periphery; aperture moderately
oblique, broad, lunate; peristome sharp, with a white labiation
inside, similar labiation, marked by white bands, often found in
the last whorls, marking the position of peristomes formed during
growth.

Major diam. 27, min. 235, height 155 mm.

Hab. Sikhim : Darjiling, about 7000" ; Kursiong.

Immature individuals often have a thin portion of the last
whorl extending beyond the labiate peristome, which has evidently
been formed during a period of rest, probably the winter,

The animal, as shown in Stoliezka’s drawing figured by Godwin-
Austen, is dull brick-red in eolour, with a well-marked horn-like
projection above the mucous pore. No shell-lobes are shown, but
this may be due to their being small and inconspicuous. At the
same time the lobes may be wanting, in which case this species
should probably be referred to Bensonia.

122, Macrochlamys dalingensis, (fodwin-Austen, Mol. Ind. i, 1833,
p. 121, pl. 35, figs. 1-10 (shell and anatomy) ; Bif. Proe. Mal. Soc.
v, 1901, p. 180

Very similar to M. mainwaringi, but thinner, darker, and with
the last whorl less tumid beneath the periphery, consequently the
aperture is not so high ; the sculpture too is rather stronger, con-
sisting of fine, close, almost subcostulate strie, decussated by fine
impressed lines ; the strize nodose or papillate under the microscope
hetween the intersections. The labiation inside the aperture
appears to vary and is occasionally wanting.

Major diam. 24, min. 21, axis 12-57 mm.

Hab. Damsang, Daling IHills, Bhutan Duars, about G000';
Sikhim, Singtam, about 5000°,

Animal pale-coloured (in spirits) ; shell-lobes both present, but
not large. Radula normal, formula: 45 .2 .14 .1.14., 2, 45;
marginals almost simple, becoming umnevenly bicuspid as they
approach the admedian teeth. [In the generative organs the coiled
eweum is well seen, the epiphallus meeting the head of the penis
close to and on side of it. ]

G2
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123. Macrochlamys opipara, Godwin-Austen, Mol. Ind. i, 1883,
p. 108, pl. 23, fig. 6.

Shell perforate, subglobosely depressed, less thin than most
species of the genus, smooth and polished above and below, but
with minute fine and close, shallow, longitudinal, impressed lines
throughout, yellowish chestnut (horny in young specimens); spire
low, conoidal, suture slightly impressed ; whorls 6, convex, the
last considerably broader, rounded at the periphery, moderately
tumid beneath; aperfure slightly oblique, roundly lunate ; peri-
stome thin, straight, with a distinet thickening a short distance
inside the l:p, culmne]hr margin curved, oblique, reflected above,
partly closing the ]:tm'fm'atim].

Major diam. 263, min. 24, height 15 mm,

A smaller hpeclmul measures 17 x 14} x 121,

Hab. Sikhim : Kursiong, 4000'; Darjiling, 7000'; Tonghu,
10,0007,

Apparently not common. The adult form is one of the hand-
somest shells in the genus. Immature specimens have long been
known and were regarded by Benson as a variety of M, lubrica.

(124, Macrochlamys damsangensis, Godwin-Austen, Mol. Ind. ii,
1907, p. 155, pl. 105, figs. 2-2 1.

Shell depressedly globose, scarcely perforate, glassy ; sculpture
indistinet irregular longitudinal strize, but quite smooth in places;
colour rich sienna-brown, pinkish inside the aperture: spire
depressed ; suture shallow ; whorls 4 (not quite fully grown),
rather tumid and rapidly i mcmnsmg ; aperture subvertical, ovate,
the peristome on outer margin nearly the curve of a true circle.
Columellar margm w ﬂ‘ﬂ-]\, suhwrtu;ﬂl scarcelv reflected.

Size: maj. diam. 18:5, min. diam. 14-7 ; alt. axis 6°4, alt. body-
whorl 6-3 mm.

Hab, Damsang Peak, Daling District, Bhutan Duars.

Animel. Has the typical shell-lobes of Maerochlamys. The
specimen dissected was much contracted and hardened by the
aleohol, so that the mucous gland and lobe above both appear
small. The sole of the foot is strongly divided into middle and
lateral arveas. The peripodial groove is conspicuous and the
margin broad. The membrane covering the pulmonary cavity is
of a dark green colour, closely speckled, and above the renal organ
and heart is quite black. The specimens were evidently taken in
the cold season, for the generative organs were found to be ex-
ceedingly small .'1-1’1(1 contracted and in try ing to get them out were
hrﬂlten yet sufficient was seen to show there was an amatorial
organ and the general form of the penis.  This shows a long kale-
sac or flagellum and a convolution where the retractor muscle is
aiven off ; it therefore agrees with the typical form of the ceeum
in this genus, ﬂlllmugh its general form must be ‘much altered
and swollen during the season of reproduction.
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The jaw has a central projection.
The radula formula is :

sl 18 1. 18 .1 25 =44 1., 44

The central tooth is rather narrow, long, tricuspid; the ad-
median also on narrow plates, with one side cusp ; the cuter teeth
are unevenly bicuspid. The breadth of the central portion is far
greater than that of both the marginal parts.

This species, as regards its shell, may at a casual glance very
easily be mistaken for M. vichilaensis; it is, however, a much
stronger shell and not so globose. The animals are very differently
coloured, particularly in the distribution of colour; and there is
great diversity in the generative organs.]

b. Not labiate.

a. Subturbinate,

125, Macrochlamys hodgsoni, Bs. (BIf. MS., Helix) 4. M. N. H. (3)
iii, 1859, p. 267 ; Pfr. (Ilelix) Mor. Hel. v, 1868, p.110; H. & T
(Helix) . I 1876, pl. 31, figs. 2, 3; Newill, Nanina (Micro-
cystis), Hand-1. i, 1878, p. 38; [Godwin-Austen, Mol. Ind. ii,
1907, p. 159, pl. 109, figs, 1, 1 a (typical), 2-2 d].

Shell narrowly perforate, depressedly subglobose, thin, smooth,
dull, very finely and closely decussated under the microscope with
transverse and flexnous longitudinal striation, pale yellowish
horny ; spirve conoidal, apex obtuse, suture impressed : whorls 5,
convex, the last rather broader, rounded but very slightly com-
pressed at the periphery, convex beneath ; aperture slightly obligue,
rather roundly lunate, broader than high ; peristome thin, columellar
margin much curved, vertical above, rather broadly triangularly
reflected.

Major diam. 7, min. 6, height 41 mm.

Hah. Sikhim, at low elevations ; Pankabari, 1000"; [hills east
of Teesta up to 10,000'].

[From the Richila Peak I have a large number, some very fine,
with the same distingnishing sculpture. The largest measures
8 mm. in major diameter ; and these fresh specimens are all of a
brown-umber colour, with a slight green tint, I found only very
young specimens preserved in spirit.  Right and left shell-lobes
are present, the last large. Extremity of foot with a long lobe.
Visceral sac with 4 transverse narrow black streaks. Jaw with
a central projection ; in the radula the central and admedians
are narrow and long, one cusp on outer margin ; laterals bicuspid
and even. Formula:

a2 oy o0 . 80 80iabout
59 .1 . 59]



36 ZONITID.E.
b'. Depressed.
a®. Spirally (longitudinally) seulptuied.

126. Macrochlamys sequax, Bs. (Helix) A. M. N, /. (3) iii, 1859,
p. 270; Pfr. (Helix) Mon. Hel. v, 1868, p. 118; H. & 7.
{Hbln] C. 1. 1876, pl. 63, figs, ],_ 3: quf.-," Hrmr!-f 1, 1878,
p. 23; [ Godwin-Auwsten, Mol. Ind. i, 1907 , p- 166, pl. 106, hm 1-1d
(shell, genitalia, and radula)].

Shell perforate, depressed, thin, polished, microscopically decus-
sated, almost papillosely, with strie of growth and faint, close,
waved, longitudinal, impressed lines, yellowish horny ; spire low,
the sides slightly concave, suture impressed ; whorls 5, convex,
rapidly increasing, the last broader, rounded at the periphery and
beneath ; aperture slightly oblique, broadly lunate, much broader
than high; peristome thin, columellar margin curved, scarcely
vertical above and briefly reflected.

Major diam. 18, min. 15, height 4 mm.

Hab. Darjiling, 4000'-7000",

The anmimal has very broad shell-lobes to the mantle, almost
covering the spire when extended, and the dorsal lobes also are
very large ; the surface of the mantle is coarsely granular.

[The material used in the following description was derived
from several sources: the most reliable as regards this species
from Dr. W. T. Blanford, collected by him at Darjiling and
preserved in spirit : also the shells in his collection. When in
Caleutta in 1877, Mr. G. Nevill placed in my hands a shell
identified by him as J/. sequax, which he had just received alive
from Darjiling, sent by Colonel Mainwaring. 1 made a careful
description of the animal at the time in my note-book, which 1
oive below ; but unfortunately, to make it complete, I did not
retain the shell. At the same time I made a drawing, showing
the form and position of the right shell-lobe and of the extremity
of the foot. In Newill’s ‘H‘md]ial‘ p. 23, there is a note
on the animal by Blanford: ¢ A true Maerochlamys; animal
pale, with back and tentacles black.—W.T. B.” Next I had
from Damsang, east of the Teesta River, some shells very similar
in general appearance, but smaller than the type shell, which
I at first took to be sequax; but on closer examination these
fliff&l in several particulars sufficiently to constitute a new
species.

Description of the lwmg animal received from Darjiling :—

Living animal of sequax ? pale ochraceous throughout, including
the mantle ; a greenish tint on the neck, pinkish towards extremity
of foot. Tentacles dark, from the base of which run two parallel
dark lines towards the aperture. From the base of the lower
tentacle a groove runs diagonally up towards the posterior of the
neck. Mantle is slightly v reflected over the peristome all round
and to a greater extent on the lower margin, where on the left
side, at about 0°35 inch or 9 mm. from T.h(, umbilicus, a small
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tongue-like process (the left shell-lobe) is given off laterally.
Close to the upper angle of the aperture a well-developed right
shell-lobe is given oft horizontally and is often extended for
2 inch or 5 mm., but never above the perviphery of the shell,
The posterior part of the foot (in this example) was ornamented
will four diagonal lines, which meet above in an angle; the
general surface rugose; the peripodial margin broad and de-
fined. The mucous gland overhung by a curved lobe. Length :
head to shell 06 inch, extremity of foot to shell 0-75: total
nearly 2 inches. Eye-tentacles long and slender, 0+4 inch.

The following notes were made when dissecting Dr. Blan-
ford’s specimen :—Shell : sculpture smooth, with indistinet fine
spiral striation. Animal unicolor in spirit; peripodial margin
broad. The right shell-lobe is a well-developed tongue-like
process ; the left shell-lobe small. The horn above the mucous
gland of moderate size, blunt. Generative organs: penis with a
rather long kale-sac. The retractor muscle is short and thick,
given off from quite a large coiled ciecum. The spermatheca is
very long. The amatorial organ also very long. The radula was
extracted nearly complete ; formula :

G e [P R L SR
47 . 1 . 47

The admedian teeth have a single cusp on the outer side, the
marginals are unevenly bicuspid, and those on the outside become
very minute.

The jaw has a small central projection.]

[127. Macrochlamys sequius, Godwin-Austen, Mol. Ind, i1, 1907,
p- 168, pl. 100, figs. 2-2 4.

Shell differs in its characters from that of M. sequaa; it 1s
slightly more solid, globose, with more rounded apex, the major
axis of the aperiure directed obliquely downward, instead of hori-
zontally as in M. sequaw. The sculpture of these Damsang shells
18 rather coarse, somewhat wavy, longitudinal striation. Colour
pale umber-brown. The shell of the specimen dissected had
4 whorls and was 11 mm. in major diameter, and therefore not
fully grown,

The largest specimen measures : majur diam. 12:25, alt. axis
575 mm.

Locality. Damsang, Daling Hills, W. Bhutan.

Animal in spirits with pale foot, black head and tentacles, and
a slightly darker tint near the extremity of the foot. The right
shell-lobe is rather short and broad; the left shell-lobe small;
the left dorsal lobe is in two parts, one on each side of the left
shell-lobe.

In the generative organs there is not much difference to be
found when they are compared with those of M. sequax. The
kale-sac was well developed and shows a spermatophore within it.
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The teeth of the radula are of the same form, the formula differing
slightly: 4+ .20.2.10.1.10.2 .20 +.

The jaw has a nearly straight edge with a slight central
projection, and differs from sequaa from Darjiling.]

[ Macrochlamys seguins, Godwin-Austen (very young), Mol. Ind. ii,
1907, p. 168, pl. 109, fig. 7

Shell depressedly conoid, umbilicated, glassy, rather solid;
sculpture fine, but distinet and regular longitudinal strize ; colour
pale klel]lm-—hr:m n; spire flatly cmmid suture shallow ; whorls
nearly 4, the last well rounded ; apmture ovately lunate, sub-
vertical ; peristome slightly thicl—:ened, columellar margin very
elightly reflected.

Size : major diam. 5+0, alt. axis 1*9 mm.

Locality. Darjiling {ewz Coll. Calcutta Museum).]

128. Macrochlamys superflua, Bif. P. Z. S. 1904, ii, p. 442, pl. 25,
fig. 7 : [Godwin-Austen, Mol. Ind. ii, 1907, p. 162, pL. 109, fig. G
(a very young =hell)].

Shell perforate, depressed, thin, polished, microscopically marked
with faint, subdistant, longitudinal (spiral), impressed lines above
and often below, the spaces between the lines papillate, pale
yellowishh to brownish horny ; spire low, suture well impressed ;

Fig. 41.—Macrockianiys superflua.

whorls 6, rather rapidly increasing, the last broader, rounded at
the ]‘JLIJI}]IEN and convex beneath ; aperture slightly oblique, sub-
ovately lunate, broader than high: peristome thin, basal margin
:llmu&.t straight when viewed from below, EU]U!HE“E‘LI‘ vertical
above, then ubliquef}' curved, rather broadly reflected at the
perforation.

Major diam. 20, min. 171, height 10 mm.

Hab. Sikhim. Common in the Upper Teesta Valley about Sing-
tam (4000-5000°).

This somewhat resembles M. sequawx, but is distinguished by
Jarger size and different H{_.Lll]_)'l.l.ll"l’." It is also very much like im-
mature shells of M. lubrica, but may be known by the presence of
longitudinal sculpture, more numerous whorls, colour, &e.

[129. Magrﬂchllalﬁ%a ﬁrakae:;s&m, Godwin-Austen, Mol. Ind. ii, 1907,
p. 164, p os, 2

Shell subdepressedly globose, very narrowly pe:-f'ﬂmte ; sculpture

Sl il Lol
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well marked, fine, regular, longitudinal striation, showing even on
the lower side; it is a far stronger striation than is seen in
M. sathilaensis ; colout pale ashy brown; spire flatly conoid ;
suture impressed. Whorls 5, not fully grown; aperture widely
lunate, subvertical ; peristome very thin ; columellar margin sub-
vertical, with slight reflection.

Size: maj. diam, 9-0, alt. axis 34 mm.

The coil of the spire differs from that of M. sathilacnsis.

Locality. Richila Peak, Bhutan frontier.

Animal. Pale-coloured throughout, with black head and the
extremity of the foot tinged very slightly darker towards the tip
of the overhanging lobe. DBoth the shell-lobes are very long,
particularly the right, longer than in any spirit-specimen I have
ever handled. The right dorsal lobe is small, the left in two
parts. The lobe over the mucous gland is not very pointed. The
visceral sac is umber-brown, sparsely mottled in front with black,
and a long black streak next the renal organ,

Generative organs. The coiled caecum is exactly like that of the
typical species. The kale-sac is long. The spermatheca long.
The radula is like that of allied species in every way (only the
central tooth and admedians seen): + .2, 10.1.10.2. 4]

b*. Smooth.

130. Macrochlamys lubrica, #s. (IHelix) 4. M. N. H. (2) x, 1852,
. 3495 Pfr. (Helix) Mon. Hel, ii1, 1853, p. 629; id. L. c. iv,
868, p. 44; H. & T. (Helix) €. I 1876, pl. 51, figs. 8, 9;
Godwin-Austen, Mol. Ind. i, 1583, p. 118, pl. 24, fig. 7.

Shell perforate, depressed, smooth, polished, obsoletely striated,
moderately thin, yellowish to brownish tawny; spire very low,
sometimes almost flat, suture slightly impressed ; whorls 5, convex
above, the last rather broad, rounded at the periphery, moderately
convex beneath ; aperture broadly lunate, almost vertical ; perf-
stome acute, straight, basal portion sometimes slightly thickens and
white inside, columellar margin curved, slightly reflected above.

Major diam. 26, min. 21, height 12 mm.

Hab. Sikhim, 4000-7000". Not rare about Darjiling,

This shell may be known by its smoothness, its few whorls, and
its broad last whorl, The animal has not heen described.

a®. Conoidly depressed, rugose, transverse (but no longitudinal)
.~:(!!|!?£n!m-'¢’,

131. Ma.crgchlamys patane, Bs. (Ilelix) 4. M. N. H. (3) iii, 18359,
p- 270; Pfr, (Helix) Mon. Hel. v, 1868, p- 113; H. & T.
(Helix) €. 1. 1876, pl. 130, figs. 5, G, 7 : Godwin-Ansten, Mol.
Ind. i, 1888, p. 211, pl. 58, fig. 5 (shell).

Shell perforate, conoidly depressed, thin, pale horny or ochreous
horny, translucent, dull and rugosely striated across the whorls
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above, smooth and pelished beneath, without longitudinal (spiral)
seulpture ; spire conoidal, apex blunt, suture impressed ; whorl 6,
convex, rather closely wound, the last rounded at the periphery,
convex beneath ; aperture oblique, rather roundly lunate, broader
than high ; peristome thin, columellar margin oblique, rather
broadly reflected at the perforation.

Il['}.]m diam. 10, min. 9, height G mm,

Hah. Da Jllmg.

Distinguished by its shape, rather narrow whorls, and rugose
striation.

| 132, Macrochlamys ? perfragilis, Godwin-Austen (Newvill, MS.),
Mol, Ind, ii, 1907, p. H:l,pl 109, fig. 5.
Nanina {Jmmm stis), n. sp. S {":-.tlllum coll. Dr. F. Stoliczka),
Nevill's Hand-list, no. 167, p. 39

Shell globose, scarcely perforate, thin membranaceous character ;
sculpture very minute, fine regular longitudinal striz ; colour
sapphire-green; spire Icm apex rounded “and blunt ; ; suture very
=hallow ; whorls 41, rounded on side, flat above ; aperture broadly
lunate, wltlﬂl pen%tome very lhlm columellar margin scarcely
thickmmd subvertical.

Size : maj. diam. 70, min. G0, alt. axis 3-8 mm.

Locality. Sikhim.

This shell was sent as 167 A, as the type of perfragilis. There
should be four specimens left in the Caleutta Museum.]

e. With a free cecum to male organ.

'133. Macrochlamys richilaensis, Godwin-Austen, Mol. Ind. ii,
1907, p. 154, pl. 105, figs. 1-1 g.

Shell subdepressedly globose, very narrowly perforate, glassy
surface, very transparent; sculpture none, transversely crossed
by 1'&**11]111' shallow close furrows ; colour greenish ochre ; spire
dL‘}lILS‘;‘-Ld_ suture shallow; whor Is 4, rather rapidly inecreasing,
showing at intervals 3 1'm'i(:vs of prn,f:res.u-ic-nnl erowth ; aperture
subvertical, widely lunate; columellar margin subvertical, not
thickened and scarcely reflected. The aperture was covered with
a thick membranaceous epiphragm.

Locality. Richila Pass, Bhutan frontier (10,370 {t.).

Size : maj. diam. 18-75, min. 14-75, alt. axis 3'5 mm.

The animal is dark green near the extremity of the foot. The
margin as well as the sole of the foot is pale ochre in the spirit,
probably ruddy ochre in life, quite a contrast to the upper part.
Sole of foot divided. As egardq the general form, mucous gland,
and neck-lobes it is very like M. dalingensis. The apical whorls
of the visceral sac are black, sparsely speckled with ochre : where
the membrane covering the heart and kidney commences this
colouring is reversed ; the ground is pale, openly speckled over
with ovate black markings uld dots, with an undefined band of
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same colour near the mantle-zone. A loop of the intestine is
defined in black.

The jaw has no central projection.

The radula is nearly the same as in Dalingia bhutanensis, only
that the marginal teeth are much more evenly bicuspid.

g e 18l SRR
44 .1 . 44

B gr e

[ Fig. 42— Macrochlaiys vickilaensiz,

A, ﬁ.némaljl’mm spirit-specimen, shell removed, showing the right shell-lobe,
oo, X2

B. Generative organs. x 3.

C. Jaw, x 12, and teeth of radula at different parts of the row, x 276,

Macrocklaiiys semoensis,

D. Animal from a spivit-specimen, seen from the right side, shell removed.
* a4

E. Genitalia, incomplete, amatorial organ detached. > 9.

F. Jaw. x 165.)



92 ZONITID E.

The generative organs pre-%&nt very remarkable variation from
typical Macrocklamys, particularly in the form of the penis. The
kale-sac is very long, quite z fl.igelium, and close to where the retractor
musele s given qﬁ i.hﬁe ¢ @ long free ecewn Iﬂﬂ!ﬁfi‘,r cotled ; this
undoubtedly vepresents the closely-wound cecum in the type species,
to the side of which the rvelractor muscle is vsually attached. In this
species the ceecum is quile free, the vetractor muscle vising at the base
of the cocum itself, The spermatheca is also very long and
abnormal in form, consisting of a capacious thin-walled sac at the
extremity of a thick muscular stalk-like tube, equal in length to
the sac it terminates in. The amatorial organ is thick and large,
with a very strong lengthened retractor musele.

Here comparison must be made with the generative organs of
M. sathilaensis .and M. zamoensis. In both species the penis
presents a similar departure from that of typieal M. indica; in
both the penis cecum is free and loosely coiled, merely kept to-
gether by a few muscular fibres, whereas in M. indica this ceeum
is closely coiled into a mass IIH]".ICIE'SID]L to unroll, and this is the
dominant type over an extensive area of country.]

[134. Macrochlamys sathilaensis, Godwin-Austen, Mol. Ind. ii,
1907, p. 169, pl. 106, figs. 4-4 ¢ (shell and anatomy).

Shell globosely conoid, translucent, delicate structure, nar-
rowly umbilicated ; sculpture confined to some very delicate
fine longitudinal striation near the suture, which dies out, and the
rest is perfectly smooth, crossed transversely by wavy furrows ;
colour pale ochraceous; spire moderately high, conoid; suture
moderately deep; whorls G, graduaily increasing ; a,pﬂ'tme widely
lunate, oblique ; peuf-.tunw very seldom quite pwfect

Size : maj. diam. 135, min, '12:0, alt. axis 65 mm.

Locality. Richila Pv:l]-:, Bhutan frontier.

This shell, which has very much the coloration of M. sequar,
differs altogether in form. It belongs to a group very similar one
to the nthm* very common, and very variable with ]Uﬂcllllﬂr

Animal. Colour throughout pale ; no markings, ouly a slight
grey tinge near the head. The withdrawn tentacles are very
blac L, and in life probably show as dark lines on the neck; pallial
margin finely streaked. The shell-lobes and extremity of foot as
in M. sequins from Damsang ; and the radula is of the same type
exactly :

Ve I ] b I R
Soabl Ll el

The smaller teeth near the margin would add another 10 or 15 to
the above, or about 90 in the row.

The jaw is well arched, with a large central projection.

The visceral sac is closely mottled, and shows "dark inside the
shell.

e s el W e it il il e iR P
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The penis is quite different from that of sequax; the cacum,
instead of being closely coiled, s free, stimilar in size and length
to the kale-sac; the epiphallus is very short, and just below
the retractor musele there is a globose enlargement of the
penis-tube. The amatorial organ is long., [In the free cocum
the male organ may be compared to the similar character found in
M. richilaensis.

This species was also obtained in the Risetchu Valley, and is
represented by eight specimens, some of which are rather flatter

in the spire than the type. Three specimens are from Rissom
Peak.]

[135. Macrochlamys zemoensis, Godwin-Austen, Mol, Ind. ii, p. 164,
1907, pl. 100, figs. 1- 16 (shell, animal, and anatomy).

Shell globosely conoid, glassy, fragile, narrowly umbilicated ;
sculpture quite sumnth* whorls transversely crossed by wavy
furrows of growth, here and there traces of I{}Ilgltlldlll‘tl strie
under high power; colour ochraceous with an olive tint, some
more e.iE.una-hmu n than others; spire rather tlepressed apex
rounded ; suture moderately impressed. Whorls 5, regularly in-
creasing; aperture broadly lunate ; peristome very thin ; columellar
margin weak, scarcely reflected.

Size: maj. diam. 10-0, min. 90 ; alt. axis 45 mm,

Locality. Zemo h.um]un", blkhlm valley of the Lachen, about
12,000 feet. In the pine-forests.

Animal with a dark-coloured broad margin to the foot, pale on
the keel of same, the pallial fringe broad; the lobe over the
mucous gland long and pointed ; sole of foot well divided. The
right shell-lobe is large, rather broad at base. There is a small
narrow left shell-lobe and the left dorsal lobe is in two separate
parts. The visceral sac is sparsely spotted near the suture, with
a black band bordering the mantle-zone, and a long black band
runs parallel to the renal organ, The salivary glands are in one
compact mass.

Genitalia. The penis-muscle is attached to a coiled free cecum, as
I have noticed in M. richilaensis; there is a short flagellum where
the vas deferens joins. The amatorial organ 1s moderately long
and straight.

The jaw has a central projection.

The radula formula is

35,1 .91 .91, 8540

The centre tooth is tricuspid ; the admedian teeth have a very small
inner cusp high up on inside and a larger one lower down on the

outside ; the marginal teeth are hlmwpl:i the outer cusp below the
main mm.]
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d. Shells not eveeeding 6 mn.
b*. Longitudinally striated or sculptured.

136, Macrochlamys rorida, Bs (Helix) A. M. N. . (3) iii, 1859,
p. 266 ; Pfir. (Helix) Mon. Hel. v, 1868, p. 111 ; Newill, Nanina
( Microcystis), Hand-l, i, 1878, p. 38 ; | Godwin-Austen, Mol, Ind.
ii, 1907, p. 160, pl. 109, figs. 3, Sa, 5 b (shell, foot, and mantle-
zone). |

Shell subperforate, globosely depressed, very thin, smooth,
polished, with traces of longitudinal striation under the miero-
scope, not always to be detected, but best seen on the penultimate
whorl above and around the perforation beneath, tawny horn-
coloured ; spire low, conoidal, suture impressed; whorls 41,
convex, the last considerably broader, rounded at the periphery,
convex beneath ; aperture large, oblique, roundly lunate; peri-
stome thin, the right margin slightly arcuate above, columellar
much curved, vertical in the middle, curving towards the right
margin above, and briefly but rather broadly reflected, so as almost
to close the perforation.

Major diam. 5, min, 41, height 3] mm,

Hab, Darjiling, and Senchal Mountain near Darjiling, 7000-
80007,

The animal was found ereeping on shrubs ; it has long mantle-
lobes and a large lobe above the caudal gland, colour pale. The
shell may be recognized by its subglobose form.

[From specimen preserved by Dr. W. T. Blanford :—Animal
dark-coloured above : sole of foot and the outer peripodial margin
pale in contrast ; between the peripodial grooves dark-coloured,
as well as the segmental divisions above. Horn above mucous
pore well developed. The left shell-lobe and right shell-lobe both
long and tongue-like; the left dorsal lobe rather small and
narrow.

A fine specimen from Rissom Peak, W. Bhutan, measures in
major diameter 8 mm. and is dark green in ccloar.]

b'. Smooth.

137. Macrochlamys? darjilingensis, Newill, MS.; Godwin-Austen,
Mol, Ind. i, 1883, p. 88, pl. 17, fig. 11.

Shell imperforate, depressed, solid, smooth, polished, glassy,
transversely striated, without longitudinal sculpture, translucent,
whitish ; spire convex, suture very shallow; whorls 5, convex
above, the last rounded at periphery, moderately convex beneath ;
aperture subvertical, lunate; peristomeobtuse, basal marginarcuate,
columellar slightly oblique, much curved, reflected throughout.

Major diam. 15, min. 1:3, height 0-8 mm.

Hab. Darjiling.
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C. Species from the Gangetic Valley and Delta.

a. Depressed or conotdly depressed.

138. Macrochlamys indica, Godwin-Austen.

? Helix vitrinoides, P’fr. Mon. Hel. i, 1847, p. 56 ; id. L. e. vii, 1876,
p- 108, pt.; dd. in Mart. & Chemn. Syst. Conch.-Cab, ed. 2, 1850,
pl. 110, figs, 13,14, 15; Newil, Nanina (Macrochlamys), Hand-/.
1, 1878, p. 20: nec Desh.

Macrochlamys indica, Stol. J. 4. 8. B. 1871, p. 246 (no description) :
Godwin-Austen, Mol, Ind. i, 1883, pp. 76, 97, pl. 18, figs. 1-8
(shell and anatomy), pl. 21, fig. 7 (sculpture), pl. 25, figs. 9, 16
(mantle-lobes) (1883) : nec Benson.

Nanina (Macrochlamys) pseudovitrinoides, Newill, J. A. S, B, 1881,
p- 132 (no deseription).

Shell perforate, depressed, smooth, polished throughout, trans-
lucent, pale brownish tawny, not distinetly striated, but with

[Fig. 43.—Macrochlaiiys indica. X 3.

A. Right side of animal from a spirit-specimen, shell removed,

B. Edge of mantle, front view, showing shell-lobes and dorzal lobes.
C. Ditto, viewed from helow,

D. Genitalia. x 3.

E. Jaw and teeth of the radula. x270.]

microscopic longitudinal impressed lines, slightly flexuous and
not close together ; spire low, conoid, suture slightly impressed ;
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whorls 51, slightly convex above, the last not descending, rounded
at the periphery, moderately convex beneath ; aperture slightly
oblique, broadly lunate ; peristome thin in one plane, the columel-
lar margin curved, oblique, never quite vertical, carried forward
and briefly reflected above.

Major diam. 18}, min. 16, height 84 mm.

Hab. Lower Beu:ml common at Caleutta. This species is also
said to be found in ‘H}Ihut to the eastward and in Orissa to the
south ; other reported localities are more doubtful. I have seen
shells c]useljr resembling M, indice from Karnul and from Ceylon,
but the sculpture is finer and indistinet.

Animal purplish grey not black, elongate ; the right shell-lobe
small, the left is narrowly reflected over the c*{I,ge of the pprzstmne,
and at the basal side gives off a short tongue-like process ” ; right
dorsal lobe narrow and elongate, the lett in two distinct pm'tmm
In the genitalia a moderately long eylindrical blunt kale-sac is
oiven off at the junction of the vas dufuren.&, and the ceecum of the
penis, to which the retractor muscle is attached, is sharply coiled.
The dart-sac is long, the spermatheca short and elongately pear-
shaped. The radula contains -Lhmlt 88 rows of teeth, with the
arrangement: 34.2.9.1.9.2.34 (45.1. 49).

This species and M. puﬁ'am were for a long time identified with
Helie vitrinoides, Desh. (Mag. Zool. 1831, p. 26), a shell of un-
known origin and described as imperfm'n,re. The original figure
oiven of H. vitrinoides has no great resemblance to either of the
Indian species, but Benson’s undescribed Macrochlamys indiea,
identified with the present form by some writers, appears to have
been the same as Hutton’s Nanina petrosa, though, as it was said to
oceur from Calentta to Cawnpore, it may have comprised the
present species also.  Nevill's N. pseudovitrinoides was not
described and was only identified as * the common snail * through-
out the Gangetic Delta and distinet from N. petrose. As more
than one illm:ruf?dm:-rys is common in the Gangetic Delta, it is
uncertain to which Nevill's name belongs. The first complete
deseription of the present species is that by Col. Godwin-Austen,
and his name M, indica is accepted, although the shell is not the
same as Benson’s M. indiea, which was never described. No
confusion with Euplecta indica, Ptr, (p. 60), is possible, as that
belongs to a distinet genus.

a'. Longitudinal flexuous impressed sculpture,

139, Macrnuhlamys petrosa, Hutton (Helix?), J. A. 8. B. iii, 1834,
p- 83; DIfr. {IILln} Mon. Hel. i, 1847, p. 96; B {I!eln}
. 'lf 'N. H. (2) 1, 1848, p. 163 ; . & T. {IItll\} C. 1. 1876,
pl. 83, figs. 7, 10, pp. viii, 37 ; .?'-r:vsz Nanina {‘-.[u.cmchlam:,s},
Hand-1 1, 1878, p. 21 ; Godwin-. Iem’m, Mol. Ind. 1, 1883, p
99, pl. 1 l figs. 1,1 a [anima}), pl- 21, fig. 2 {sculptllru}, 1}1. 23,
fir. 1 {v-lmlij

Helix (Macrochlamys) indicus, Bs. J. 4. 5. B. i, 1832, p. 76; a

mere name, without deseription.

e v i il
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Nanina vitrinoides, Bs. J. A. 8. B. v, 1836, p. 350; Pfr. (Helix)
Mon. Hel. iii, 1853, p. 62, pt.; id. ¢, e. vii, 1876, p. 108, pt.: nec
Deshayes.

Shell very similar to that of AL indica, but broader in propor-
tion to the height, the spire lower, and the lower surface more
excavated around the perforation, which is larger. The mouth
is decidedly broader in proportion to its height ; as a rule, too,
the size is larger and the surface is more polished. Longitudinal
sculpture faint and often obsolete ; when visible it resembles that
of M. indica.

Major diam. 21, min. 18, height 9 mm.

Hab. The country south of the Gangetic plain from Rdjmahl
to Bundelkhand, especially on hills at Ridjmabal, Patharghatta,
near Mirzapur, &e.

The animal is dark brown or blackish ; both shell-lobes long
and pointed ; the lobe above the muecous gland very tapering and
pointed.

b Very fine inicroscopic strice,

140, Macrochlamys hardwickii, Godwin-Austen, Mol. Ind. i, 1883,
pp. 105-107, pl. 21, fig. 10 (sculpture), pl. 23, tigs. 1-4 (shells),
:F. 28, figs. 1, 1 @, 1 & (anatomy).
Macrochlamys hardwickii, var. politulus, Godwin-Austen, 1. e.
. 107.
I'.[sirmhlam}'s sylhetensis, (Godwin-Austen, Mol. Ind. i, 1883, p. 94,

vl. 21, fig. 9 (seulpture only, no description).
[ Fide tig. 51 B, p. 133. Genitalia and teeth of the radula.]

Shell perforate, conoidly depressed to depressed, thin, tawny,
with a rather dull, greasy lustre above, more polished beneath,
very minutely and closely striated longitudinally, the strie only
visible under a mieroscope ; spire low, conoidal, suture slightly
impressed ; whorls 6, convex, the last broader, rounded at peri-
phery, convex beneath ; aperture slightly oblique, roundly lunate ;

eristome thin, in one plane, colomellar margin curved, vertical
above, and rather broadly reflected at the perforation,

Major diam. 16, min. 14, height 9 mm.

Hab. Lower Bengal, Sylhet, and Western Assam. Typical
specimens were obtained in Caleutta. Shells from Upper Assam
arve, as a rule, rather larger and flatter and are more vitreous.
These form the var. politula.

The shell of M. indica is not easily distinguished except by its
coarser and much less close longitudinal sculpture ; generally it is
rather larger and flatter.

The animal differs from that of M. indica in several particulars.
The body and tentacles are pale grey, the mantle pale ochraceous.
The shell-lobes are smaller. The spermatheca and kale-sac are
both considerably longer and the form of the penis is different.
The radula contains about 109 rows of teeth, arranged thus:
50.1.12.1.12.1 .50 (63,1, 63).

I
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b, Swmooth.

141. Macrochlamys subjecta, Bs. (Helix) 4. M. N. H. (2) ix, 1852,
p. 407 5 Pfr. (Helix) Mon. Hel. ini, 1853, p. 48; H. & T. {Ilellx}
[ ]f-ul}, pl. 64, figs. 1, 2, 3; :'iruff Hand-1, 1 1878, p. 25,

Shell subobtectly perforate, conoidly depressed (subglobose), very
thin, smooth, with a rather oily lustre above, more vitreous
beneath, pale yellowish amber to yellowish tawny in colour ; spire
low conoidal, apex rather acute, suture impressed ; whotls 6-63,
convex above, the last considerably broader, well rounded exter-
nally and hulu-lth; aperture slightly oblique, roundly lunate,
broader than high ; penutume very thin, in one plane, columellar
margin much curved, becoming vertical near the perforation and
tr nnrruhr] \ et]m]{iml but very little reflected.

Mﬂ]ﬂr diam. 16, min. 13, height 9 mm.

Hab. Rajmahal Hills ; {}1'1551, Cuttack (Theobald, W. T. B.);
Ganjam.

This species may be distinguished from its allies by its broader
last whorl and larger and broader mouth.

[Animal from spirit-specimen (Rajmahal) pale in eolour, with
slight coloration near the extremity of the foot, which has a
hooked overhanging termination. The right shell-lobe is mode-
rately long, tongue- shaped, and attenuate, “the loft is very small :
the left tlmsal in two parts, overlapping. The generative organs
were not in the active atu&v and were very small. A coiled
cazeum is present in the penis, and the amatorial organ was
observed, Teeth of radula of usual form, laterals evenly bicuspid.
Formula: 48.2.10.1.10.2 .48, or 60.1. 60.

Jaw arched, with a central projection. ]

142, Macrochlamys lecythis, Zs. (Helix) 4. M. N. H, (2) ix, 1852,
p- 406 ; Pfr. (Helix) Mon. Hel. iii, 1853, p. 47 ; H. §& T. (Helix)

C. 1. 1876, pl. 63, figs. 8, 9.
\Incmrhlanns lecy thh'F' (mfhm.a:-.rius{ﬂn Mol. Ind. i, 1883, pl. 19,
fig. 5 (animal); ii, 18"‘3,11 134, pl. 94, figs, 2, 2a, 4 {ﬂpermatn“

phore) [is another species |.

Shell subobtectly perforate, conoidly depressed (depressedly
subglobose), thlll, polished, smooth, ochraceous horny, sometimes
olivaceous ; spire conoid, slightly raised, suture deep ; whorls 5-1,
convex, thc, last much broader, rounded at the periphery, moderately
swollen beneath ; aperture ﬂbllque elliptically lunate, demdedlv
broader than hl"]l, peristome thin, straight, columellar margin
oblique, triangularly reflected above.

“ Major dum 14, min. 13, height 8] mm.” (5s.). An immature
shell measures 111 »x 10> 61 mm.

Hab. Rajmahal Hills (Bucon); Parasnath ?

The typical form appears to pass into one with a rounder mouth
and vertical columellar margin, Benson’s M. vesicula from Bengal.
The shells from Assam and the Assam Hills are much stouter
than those from Western Bengal and may be a different species.
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M. leeythis is known from M. subjecta and M. vesicula, Benson, 1852,
by having the aperture distinetly wider than high. [I consider
vesteula, Hs, 1852, = leeythis. This and s?;,r’ymn are species so
extremely close to one another that I doubt their distinctness.
They cannot be matched with shells of this type from Assam and
neighbouring hill-ranges. ]

143. Macrochlamys perplana, Nevitl, MS.; Godwin-Auster, Mol.
Ind. 1, 1883, p. 94 (no deseription), pl. 19, fig. 4 fmumal from
ty p:ml lucalntv, PParasnath ; copied from "'::tn]lc?.kaﬂ drawingsz),

Macrochlamys j Juiniana, Godwin-. -hr.sfe-n.,flfr.uf Ind. i, 1883, pp. 111,
112, pl. 26, figs, 7, 8 (shelis), pl. 28, figs. 2-2 ¢ l‘uuatmn}}
ii, November 1899, p. 1534 {s-purnl:a,tnplmrl:}.

® Nanina vitrinoides, Strickland, P. Z, 8, 1848, p. 142, Moil. pl. 2,
figs, 1, 2.

Nanina (Maecrochlamys) n. sp., Newill, Hand-l. i, 1378, p. 22, no. 23
[8 sp., Parasnath (type), coll. Stoliczha : with ahr!dgud deseription
of animal taken from that by Stoliezkal.

Macrochlamys stricklandi, f:wi'auf:—.hmm:, Mol. Ind. i, 1883, p. 82
(no deseription), pl. 26, fig, 8 [This shell, from Jeypur, differs
mueh in form, and may prove to be 111-t|:|1ttj

Similar to' M. indica, but more depressed and with the spire
almost flat, the surface smooth,and the perforation larger; whorls 6,
the last broader; aperture broadly lunate, columellar margin but
little enrved, oblique throughout, slightly expanded for some
distance, more so at the perforation.

[« Macrochlamys (Parisnath).—Shell of flattened form. Both
mantle-lobes (i. e. shell-lobes) very long and narrow; mantle
greenish, splashed with white. W hole bndr of a distinet greenish
tmge, auterior part, especially on the pedicles and back, black ;
middle part pale ; posterior part dark above, less dark at the sides.”
In Nevill's handwriting. *“ N. perplana, Nevill™ (p. 4, fie. 11,
‘Drawings of Land Mollusea executed under the Superintendence
of the late Ferd. Stoliczka ’). Indian Museum Library.]

Major diam. 20, min. 17, height 71 mm.

Hab. Upper part of Pa asnath Hill in Western Bengal (1,
T. B., Stoliczka), Panchet Hill near Raniganj ( W. 7', B.), }Lmh!mm
(V. Ball); ? Madhopur, Jey pm (Capt. A. B, lfa;*:*ueﬂr)

Teeth in radula 27.15.1. .3 .27 (42.1. 42) in a Parasnath
shell; 383.,12.1.12,38 (50.1.50) in one from Manbhum,
The outer laterals are not, as iu most allied species of Macio-
chlamys, bicuspid, but they are long and straight ; those inside near
the inner laterals have a minute notch near the apex ; the inner
laterals and medians bicuspid as usual, the outer cusp small.

D. Species from the Assam Hills, North and South of Valley,
a. Labiate.

144, Ik[acrnchlam}fs atricolor, odwin-Austen (Helix- Y;url-i]:;i]l J. .
8. B. 1875, 2, p. 2, pl. 1, fig. 2; Pfr. (He lix) Mon. Hel. vii,
1877, p. 599 Uﬂﬂ'lmﬂhil‘fﬁfﬂﬂ, Mol Ind. i, Ie‘:b & pp. 113- ll:,

H 2
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pl. 24, figs. 1-5 (shells), pl. 25, figs. 1-10 (animal),Tpl. 27,
figs. 1 & 3 (anatomy and Shel;]

Nanina (Macrochlamys) resplendens, var. atricolor, Nev. Hand-L. i,
1878, p. 20.

Shell perforate, depressed, rather less thin than in most species
of this genus, smooth, polished, eolour varying from ochraceous
horny or pale yellowish tawny to chestnut-brown ; spire low,
conoidal, suture slightly impressed ; whorls 6, convex above, the

A

hat -{-. gh )

celg -\._’ §

[Fig. 44.— Macrochiainys atvicolor.

A. Part of animal, spirit-speciimen, showing mantle- and shell-lobes. % 1-8.
B. Ditto, viewed from left side. > 1-5.

C. Extremity of foot, viewed from behind, x 18

D. Genitalin. x 1-8.

E. Jaw, x 9, and teeth of radula, x 270.]

last rounded at the periphery, moderately convex beneath, im-
pressed in the middle ; aperture slightly oblique, broadly Iunatc
thinly labiate and white inside; peristome sharp, the basal margin
arcuate, columellar oblique, briefiy reflexed above.

Major diam. 22}, min. 20, height 11 mm. A large specimen
from Manipur measures 25 i_w 935 mm.

Hab. North Cachar Hills, higher parts ; Burrail Range, Naga
Hills ; Manipur Hills ; 101*u.putu Peal, Dafla Hills ; Khakhyen

il il s i e
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{Kachin) Hills, Upper Burma. Nevill (1 ¢.) adds Cachar, Tezpur,
Assam, Teria and Borpani, but these are very doubtful.

Animal black throughout. Right shell-lobe well developed,
left shell-lobe ov Erlﬂ,pplug the Ddgﬂ of the peristome, but w m]tmg
the tongue-shaped process of MM, indica. Left dorsal Jobe in two
portions, right simple. Generative organs as in M. indica;
spermatheca very long, kale-sac rounded. Teeth of radula 35.3 .
16.1.15.8.85 (53.1. 93). Similar in form to those of
M. indica, but the broad inner laterals or admedians more
numerous, there being altogether 31 broad teeth in the middle
instead of 19,

In typieal shells there is no seulpture, but some small specimens
referred to this species are longitudinally striated. The i{]lentiﬁcrk
tion is not certain. Nevill classed this species as a variety of
resplendens, which is a much thinner shell, devoid of lalhation.

| There is also considerable difference in the shell-lobes, and
particularly in the generative organs, and resplendens has been
placed in another genus. |

145. Macrochlamys castaneo-labiata, ciodicin-Austen, Mol, Ind. i,
1883, p. 119, pl. 29, figs, 1-7 (shell, 3 vars., and anatomy).
[ Fide fig. 45 B, p. 105.]

Shell perforate, subconoidly depressed, rather solid, regularly
minutely and lirately sculptured longitudinally under a lens, light
brown to pale ochraceous horny ; spire low conoid, suture 1m-
pressed ; whorls 6, convex, the last broader, rounded at the
periphery, slightly swollen beneath ; aperture subvertical, broadly
lunate ; peristome thin, strongly labiate inside, often some dis-
tance within the hp, columellar margin oblique, briefly expanded
and rather broadly reflected above, covering the perforation in
part.

Major diam. 153, min. 144, height 72 mm. .\ smaller specimen
measures 13] X 12x 7, Specimens il{nn Manipur Hills measure
181 x 154.

Hab. Burrail Range, Assam. Asalu, Hengdan and Japvo
Peaks ; Naga and Manipur Hills ( Godwin-Austen).

In lln= mnmfﬂ the shell-lobes are very long and some portions
of the anatomy are pecubar, The vas deferens leads to a blunt
swollen tube representing the kale-sac, and this leads to a thick
ceeum, to the side of which the retractor musele of the penis is
attached. The cmcum is not coiled as in typical forms of Macro-
chlamys. The amatorial organ is large and terminates in a blunt
rounded end. The spermatheca 1s long and the free end broader
and ovate as usual.

The mduln. contains ﬂ.bﬂllt- 52 transverse rows of teeth, thus
arranged : .2.8.1.8.2.45 (55.1.955). The 17 teeth 1n
the Jrlld{llﬂ are tricuspid ¢LI'IK1 much broader than the others; the
outer laterals are simple elongate teeth, more like those of
Artophanta or Oxytes. The jaw “also is far straighter than usual,
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146, Macrochlamys hepatizon, Gedwin-Austen, Mol. Ind. i, 1888,
p. 209, pl. 53, figs. 3, 4 (shell).

Shell perforate, depressed, discoidal, solid, smooth, faintly
striated transversely, slightly polished, yellowish brown; spire
flat, suture mmlea.mh unplvused whorls 5, rather closely wound,
the last rounded at the periphery, flatly convex beneath aperture
oblique, lunate; peristome thrch(,m d within on basal margin,
which is arcuate, columellar margin sinuate, vertical for a short
distance above and broadly reflected.

Major diam. 14, min. 123, height 5 mm.

Hab. Hills north and south of Assam Valley ; Toruputu Peal,
Dafla Hills ; Habiang Gidro Hills (E’n—;ce’wm Austen),

This form closely resembles M. 2 consepta from Burma, but the
whorls are fewer, the size smaller, '1ml the colour differe nt

47. Macrochlamys lata, Godwin-Austen, Mol. Ind. i, 1988, p. 200,
pl. 93, fig. 8

Similar to M. hepatizon, but smaller, milky-white or grey in
colour : the spire slightly higher and the aperture more oblique,
with its upper margin sloping outwards and downwards, not
horizontal.

Major diam. 9, min. 85, height 34 mm.

Hab. Teria fx}nt Khasi Hills ( Godwin- Ausien).

b. Not laliate.

145. Macrochlamys decussata, Bs. (Narnina) J. 4. S. B. v, 1836,
p. 330; Pfr. (Helix) Mon. Hel. i, 1847, p. 70; id. &. c iii,
1853, p. 62; H. & T. (Helix) . I. 1876, ‘111 1I..1 Ho 1, 2 8
(Godiwin-Austen, Mol. Ind. i, 1883, pl. 19, fig. h{nnunal,a in {':ﬂltll},
pl. 21, tig. 15 (shell-sculpture) (1283).

Shell perforate, depressed, thin, smooth and silky above,
Imlished beneath, under the microscope decussated above with
slightly flexuous transverse strie and fine impressed lirate longi-
tudinal lines, radiately and concentrically striated below, fulvous
horny ; spire but little raised, suture slightly 1:11]11f-sserl whorls
6-7, alwi:th convex, regularly increasing, the last subangulate at
the peuphm v in small specimens, rounded in larger shells, base
moderately swollen : aperture slightly oblique, lunate ; p-eﬂstﬂm
thin, simple, upper margin ne*u'l}' straight, basal suharmate,
columellar inelined, hrwﬁ-. reflexed at the per foration.

Major diam. 31, min. 27, height 13 mm.

Hab., Khisi H1lls, COMmon nt Cherra Punji.

The type, measuring 25 mm. in major diameter, was subangulate
at the periphery and possibly immature.

[The animal has a very long right shell-lobe which can be
extenﬁvd to the apex of the ~-1w;11 the left is far shorter .

e SN . o

TP S




MACROCHLAMYS, 103

149, Macrochlamys lhotaensis, Godwin-Austen, Mol. Ind. i, 1883,
p. 107, pl. 23, fig. 5 (sheil) ; ¢d. ¢ e 1i, 1897, p. 49,
Macrochlamys marshalli, Tryon, Man. Conck. pt. 2, 1886, p. 101.

Shell very much like that of 1/, decussata, but having a broader
last whorl and different sculpture. The longitudinal (concentric)
striation on the whorls above and below 1s much stronger than
the transverse and looks almost costulate under a microscope.
Subumbilicate, depressed, thin, dark brownish horny; spire low,
suture scarcely impressed; whorls 7, flatly convex, the last
rounded at the periphery, flattened below; aperture broadly
lunate, subovate, eolumellar margin oblique, scarcely reflected.

Major diam. 23, min. 20, height 10} mm,

Hab. Lhota Naga Hills (G”mhr in-Austen),

I have only seen one specimen of this shell, the type, which is
immature.

150. Macrochlamys rubellocincta, Bif. (Nanina) J. 4. 8. B. 1870, 2,
p. 14, pl. 3, fig. 9; H. & T. (Helix) C. 1. 1876, pl. 51, figs. 5, 6;
LBfr. Mon. Hel. vii, 1876, p. 121.

Shell perforate, depressed, thin, smooth, somewhat polished
above, more so beneath, finely decussated above with microscopieal
transverse slightly flexuous strie and fine longitudinal impressed
lines, the latter wanting below: inner half of each whorl whitish
horny, outer half rufous, the latter colour forming a broad belt
round the periphery; spire almost flat, suture very shallow ; whorls
661, shghtly convex above, the last suhanrrulats, at the penphuru :
moderately swollen below; aperture cl1:rhtl v oblique, broadly
lunate ; peristome thin, basal margin .-sulmrmmtv, columellar
inclined, reflected briefly above.

Major diam. 35, min, 31, height 14 mm. A smaller specimen
measures 31 by 28 by 12 mm.

Hab. Habiang Giro Hills (Godwin-Awsten). [This shell has
only been found on the Nummulitic limestone south of the
Yindku Pealk ; the animal was not seen. |

This is near decussata, but is distineruished by being much flatter
above and by 1ts very different coloration and sculpture.

151. Macrochlamys bilineata, Godwwin-Austen, J. A. 8. B. 1876, 2,
p. 311 pl. &, fig, O,

Shell nnperforate, subglobosely depressed, very thin, trans-
parent, polished, brownish horny, beneath the mieroscope very
minutely and closely longitudinally striated, the striation not
easily seen ; spire low, suture impressed ; whorls 5, convex, the
last well rounded at the periphery and hL‘]ll_“ﬂﬂl ﬂpertuw oblique,
roundly lunate ; peristome thin, slightly arcuate above and at the
base, columellar margin curved, vertical above, slightly reflected.

Major diam. 12, min. 10, height 6 mm.

Hab. Tanir Lampa ridge, 4000" ; Dafla Hills, north of Assam.
Abundant in forest amongst tallen leaves (Godwin-Austen),
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The animal is described as * pale ochraceous; tentacles black,
the black extending on to the neck as two very conspicuous well-
defined parallel lines; the upper part of the foot has also two
parallel black lines. From the right anterior margin a long
tongue-like process is given off which reaches, when partly
extended, up to the apex of the shell.”

152, Macrochlamys wda, Godwin-Austen, Mol. Ind. ii, 1899, pp. 133,
136, pl. 94, fig. 1 (spermatophore),

Shell subperforate, depressed to eonoidly depressed, smooth,
polished, very finely and closely striated spirally (lmwltudnnlljr}
throughout under the microscope, pale umber-brown ; spire very
low, convexly conoid, suture impressed ; whorls 6, couvex, slowl
increasing, the last rather broader, deseending siight]y towards
the 11|mlf]1 rounded at the periphery, convex beneath : aperture
oblique, lunate ; peristome slightly obtuse in adults, basal margin
arcuate, columellar oblique, nearly straight, slightly expanded
tlltﬂll'fhﬂllf scarcely IOTE 60 at the junetion with the last whorl.

1\.[:1.]01‘ {lmm 81, min. 71, height 41 mm.

Hab. Hills on both sides of Assam V: ‘alley.  Found by Godwin-
Austen at Toruputu Peak, Dafla Hills, and at the southern base
of the range; also in the Garo, Khisi, and Niga Hills, and in
Manipur.

Shells from different localities vary in size, the largest exceeding
10 mm. in diameter, and in the height of the spire. The species
may be recognized by its almost or completely closed perforation
and arcuate basal margin of the peristome, also by the slight
descent of the last whorl in adults.

Manrﬁu]ﬂa,mys shengurensm Grodwin-Austen, Mol. Ind. i, 1883, p. 102,
pl. 22, fig. 5; ii, 1907, p. 185.

Shell perforate, depressed, brownish tawny, thin, polished, with
line, rather close, microscopie lirate longitudinal striation through-
out above and below ; spire almost flat, suture scarcely impressed ;
whorls 41 (immature), flat above, the last considerably broader,
rounded at periphery, flatly convex beneath ; aperture nearly
vertical, broadly lunate; peristome thin, eolumellar margin curved,
Uljluth, reflected above, partly covering perforation.

Major diam. 11, min. 10, height 5 mm.

Hah, Shengor Peak, ].}d,ﬂrL Hills ( Godwin-_Austen).

Only immature shells are known. These are distinguished by
flatness and by the lirate concentric sculpture.

[This has l}rms,,d to be the young of Staffordia daflaensis.]

153. Hauruchlamjrs cachariea, Godwin-Austen, Mol. Ind. i, 1883,

0, 177, pl. 27, fiz. 2 (shell and anatomy).
[Tig. 45 A, p. 105.]

Shell openly perforate, depressed, thin, glassy, smooth, brownish
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tawny ; spire very low, conoidal, suture slightly impressed; whorls
6, regularly increasing, convex above, the last scarcely broader,
rounded at the periphery, flatly convex beneath; aperture slightly
oblique, broadly lunate; peristome thin, basal margin slightly
arenate, columellar oblique, reflected above.

Major diam. 19, min. 173, height 8 mm.

Hab., Manipur Hills (Godwin-Austen).

[Fig_ 45— Macrvochlainys cacharica,
A. Generative organs, X 3; jaw, X 9; and teeth of radula, x 270.

Macrochiainys castaneo-labiata.

B. Shell and dorsal lobes, x 3, separated from the animal; jaw, X 9;
radula, X 255 ; and genitalia, X 3.]

Var. glauca, paler in colour and larger, last whorl slightly
broader.

Major diam. 224, min. 191, height 10 mm.

Hab. Harmutti, base of Datla Hills, Assam (Godwin-Austen).

This shell is very similar to M. airicolor. 1t is paler in colour
and larger, the last whorl is rather larger and the base is flatter
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and there 1s no trace of labiation inside the aperture. The anatomy
differs considerably. Tere is no dart-sac; the kale-sac of the
penis is much longer and the spermatheca short and club-shaped,
with the terminal pmtiun ovate, The teeth on the radula are
arranged thus: 38.2.12.1.12.2 38 (52.,1.52) and rather
pecull‘u' in shape.

#1544, Macrochlamys salmonea, Ancey (Nanina-Medyla), Le Nat. ii,
p- 119 (1882),

Shell depressedly convex, shining, thin, horny-ochraceous;
spire broadly conical, obtuse ; whorls 5, almost not convex,
smooth, separated by a shallow suture, ;1;:1{[1? increasing, the
last very large, much rounded ; umbilieus small ; perfuru senil-
lunar, *ai:.lt'cLh' oblique, simple, IluT_‘ thickened nur siunate, briefly
1‘etin:,f:letl at the columellar margin and deflected at the uuﬂu]mu:-,
the margins united by a very thin callus,

Major diam. 12}, min. 101, height 8 mm, ; aperture 7 mm,
broad (Ancey in Latin).

Hab. Cachar.

“* Fasily distingnished from I, bilineatus, Godwin-Austen, of
Dafla Hills, by its larger size, morve solid shell, its yellow-ochre
colour, and its less globose form.”

I am unacquainted with this species.

155, Macrochlamys godwini, 7iyon, Man. Concl. ser. 2, Pulm. ii,
p. 101 (1386).
Macrochlamys kol wm[s, Cfodwin-Austen, Mol Ind. 1, October 1833,
p. 119, pl. 26, figs. 5-5 @ (shell), pl. 28, fig. 3 (radula); i, 1898,
p- 20 : nee M, Imlmenc..m f rm:fu'm—fiu-#wt op. cit. 1, Jﬂnum'» IBr‘d
p. 86, pl. 17, fig. 6 (shell).

Shell perforate, depressed, thin, transparent, polished, smooth
(no longitudinal scuiplum} brownish horny ; spire very low,
suture lmpreanmi ; whorls 5 (immature), convex, the last bmader,
rounded at periphery, moderately convex bulE'Lth aperture
slightly oblique, broadly lunate; peristome thin, ’columellar

arein much curved, vertical above, expanded thrmw’lmut more
hrmd]v reflected at the perforation.

Major diam. 12, min. 103, height 55 mm.

Hab. lemghur on Brahmaputra River, Nowgong District,
Assam ( Godwin-Ausien).

The animal is “dusky green; side of foot grey, spotted with
slenna ; extremity of foot with gland, having an mmhaugmg lobe
long and pointed.” Teeth of radula in 93 rows, thus arranged :
49.2.10.1.10.2.42 (54.1.54).

156, Macrochlamys terminus, Godwin-Austen, Mol. Ind. ii, 1899,
pp- 134, 136, pl. ¥4, figs. 3, 3 a (spermatophore).

Shell perforate, depressed, thin, smooth, polished ; spire very
low, convexly conoidal, apex obfuse, suture searcely impressed,
shallow ; whorls 6, flatly convex above, the last broader, rounded
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at the periphery, convex beneath ; aperture subvertical, broadly
and ovately lunate, margins converging; peristome thin, the basal
margin slightly arcuate, ,columellar margin vertical for a short
distance above, and reﬂwted then curved and oblique, slightly
expanded,

Major diam. 121, min. 114, height 6 mm.

Hab. Brahmakund, Eastern ﬂixsmn Singpho (M. Ogle) ; Naga
and N. Cachar Hills (Godwin-Austen),

a'. Shell globose,
b's Strongly or microscopically striate longitudinally,

[157. Macrochlamys beata, Goduwii-Austen, Mol, Ind. ii, 1899, p. 156,
pl. 108, figs, 1-1 4.

Shell depressedly globose, rather thin, imperforate ; sculpture
wavy, strong, regular longitudinal striation, crossed by distant
lines of growth: colour olivaceous brown ; spire low, apex rounded ;
suture shallow ; whorls 5, gradually expanding; aperture ovate,
oblique ; peristome thin ; columellar margin oblique, with a very
slight reflection.

Size : maj. diam. 12-0, alt. axis 4-5 mm.

Locelity. Shengorh Peak, Dafla Hills, 6000 ft. ( Godwin-Austen).

Among specimens of this shell, I noticed one which contained 2
dried-up animal in good preservation. It was put to soak, and
after 15 days was examined, when the external characters were
11emar'l~..1;b1} well seen, even to the peripodial grooves and streaks
on side of the foot. It has a narrow tunwus--h]-.e right shell-lobe
and a similar well-developed left shell-lobe.  After tLuth{-r soaking
in water for 24 days, the amatorial organ was well seen and the
jaw secured ; the radula was broken up, but after a long search
over three glass slides which had been in use I found and mounted
a portion of it. The central teeth have a eusp on the outer side
and a small one on the inner apical margin, The admedian are
all short and straight-sided, not bicuspid, an unusual character.

The shell-lobes are like those of Macrochlamys, and I place it in
that genus. |

[155. Macrochlamys munipurensis, redwin-Austen, Mol. Ind. ii.
1899, p. 158.

Shell very globose and conoid, thin, scarcely and finely perforate:
sculpture smooth and glassy to the eve, vet under high power and
in good light extremely fine fairly regular striation is visible ;
colour pale straw with a green tinge; spire high, conic; suture
impressed ; whorls 4}, the last expanding rapidly, well rounded on
the perlphe1';,'; aperture roundly lunate, subvertical ; peristome
thin; eolumella very weak, scarcely any reflection, margin sub-
ﬂb]lquv

Size : maj. diam. 11-5, alt. axis 6:5 mm,

Locality. N.E. Munipur Hills ( Godwin- Austen).  Two specimens
in Brit. Mus. Nat. History collection. ]
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| 159. Macrochlamys fragosus, iodwin-Austen, Mol. Ind. i, 1899,
p. 161, pl. 109, fig. 4.

Shell scarcely perforate, globose, thin, translucent ; sculpture
fine microscopical regular longitudinal strize; colour sap-green ;
spire flatly convex; suture shallow; whorls 31, last swollen and
rounded at the periphery ; aperture semi-ovate; columellar margin
perpendicular, not reflected, wealk.

Size: maj. diam. 67, min. 6:0; alt. axis 3-5, alt. body-whorl
2-8 min.

Locality., Toruputu Peak, Dafla Hills (Godwin-Austen).

The shell figured has been considerably damaged, but fortunately
two other speeimeus should be preserved in the Caleutta Museum.

Vide Nevill's Hand-list, no. 167, p, 39. 3, from above locality. ]

(X}

a'. Shells depressedly conoid.
b". Seulpture sinooth.

160, Macrochlamys mahadeoensis, Godwin-Austen, Mol. Ind. ii,
1899, p. 157, pl. 108, figs. 3-5 4.

Shell depressedly globose, thin, not umbilicated; sculpture
smooth, crossed by irregular lines of growth ; colour dull olivaceous
green ; spire flatly conoid ; suture impressed: whorls 4, the last
expanding and capacious, rounded on the periphery ; aperture
fHatly ovate, subvertical ; peristome thin; columellar margin sub-
oblique.

Size : maj. diam, 11-5, min, 9-5, alt. axis 5-0 mm.

Locality. Mahadeo Peak, Burrail Range, near Asalu (Godwin-
Austen).

Shell-lobes, from what was left of them, resemble those of typical
Macrochlamys, tongue-like.

Jaw not found.

Radula formula:

49w N0 ) S
ha = 55

The centre tooth is tricuspid; the admedian teeth have a small
cusp on the inner side just below the main point, with another
basal cusp on the outside; the lateral teeth are evenly bicuspid,
the marginals small.

In this species the odontophore is of the same type as that of
Austenia gigas, with the inner upper cusp on the admedian teeth.]

[161. Macrochlamys hengdanensis, (fodwin-Awsten, Mol. Ind. ii,
- 1299, p. 158, pl. 108, figs. 4-4 4.

Shell globosely conoid, very thin, transparent, somewhat glassy,
umbilicated, extremely minute and hidden; sculpture, surface
quite smooth ; colour pale sap-green; spire subconical, apex
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elevated, blunt ; suture shallow ; whorls 4} ; aperture suboblique.
nearly circular; peristome very thin; columellar margin sub-
vertical.

Size : maj. diam. 10-4, alt, axis 50 mm,

Locality. Hengdan Peak, North Cachar Hills (Godwin-Austen).

Animal not seen. ]

[162. Macrochlamys razamiensis, Godwin-Austen, Mol Ind. ii,
1899, p. 157, pl. 108, figs, 2-2 5,

Shell globose ; umbilicus concealed, very thin and transparent.
glassy ; seulpture none; colour pale sap-green ; spire subeonoid :
suture shallow; whorls 5, very convex and rounded on the
periphery ; aperture ovate, nearly vertical ; peristome very thin :
columellar margin oblique.

Size: maj. diam. 1025, alt. axis 475 mm.

Locality., Kopamedza Peak, Naga Hills ( Godwin-Austen).

Aniinal. Shell-lobes present, but not well preserved in the soaked
specimen. Foot moderately large, gland seen: olivaceous in
colour ; sole divided.

Animal dark-coloured, the shell-lobes still darker.

Jaw with a central projection.

Radula has a formula :

i T N 11 R O [ ] . S
ol .1 . o

Centre tooth bicuspid; admedian teeth Dbicuspid; laterals
bicuspid, becoming rapidly minute on the margin. ]

[lfi:j. Macrochlamys lahupaensis, odwin-Austen, Mol, Ind. ii.
1907, p. 159.

Shell subdepressedly conoid, rounded below, thin, perforation
fine, nearly concealed ; sculpture none under high power, crossed
by many fine wavy lines of growth under eye ; colour pale ashy
ochre ; spire subconie, sides flat, apex fine; suture impressed :
whorls 51, closely wound, particularly near the apex; aperture
widely horizontally lunate, subvertical: peristome both slightly
thickened and sinuate ; columellar margin oblique and very slightly
reflected near the umbilicus.,

Size: maj. diam. 130, min. 11-0 ; alt. axis 6 mwm.

Locality, Phunggam, Lahupa-Naga Hills, N.E. Munipur (Gadawin-
A!I.'ift:irt:].-_;

[164. Macrochlamys hookeri, (rodiwin-Austen, Mol. Ind. ii, 1907,
p- 163, pl. 109, figs. 10-10¢.

Shell searcely perforate, tumidly globose, thin, diaphanous,
smooth, strong epidermis; colour dull ochraceous ; spire depressedly
conoid ; whorls 4, slightly convex above, rather rapidly increasing ;
aperture suboblique, ovoid; peristome uearly circular on the
periphery ; columellar margin straight, perpendicular, weak.
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Size : maj. diam. 10:0, min. 8-2; alt. axis 40 mm.

Locality. Cherra ]*{Jonjee and in the valley to the eastward.

This shell was also found at Jawai, in the Jaintia Hills. I have
named it after Sir Joseph Hooker, who describes so well in his
* Himalayan Journals * the deep valley under Cherra Poonjee.]

¢. Upper surface transversely plicate or ribbed.

1G5. Macrochlamys ? plicifera, Bif. J. A. 8. .B 1880, 2, p. 197,
Nanina plicatula, BIf. J. 4. 8. B. ]h;{}, 2, p. 13, pl. 3, fig. 7;
Godwin-Austen, J. A. 8, B. 1875, 2,p. 2; Pfr. []Ie]n} Mon. Hel.
vii, 1876, p. ]’h, H. & T. (Helix) C. I. 1H: 3, pl. 28, fig. 1: nee
N. plicatula, Meartens, Nack. d. Mal. (;es: 18G4, p. 149,

Shell subobtectly perforate, depressed, almost lentienlar, thin,
translucent, }P].]u“l?h horny, with dull waxy lustre, Loncentrlcallv
and hLI]}PﬂI}I”USﬂh’ striated above and below, plicate near the
penphz-n ; spire low, conoidal, suture very nlurhtlv impressed ;
whorls 51, almost ﬁﬂ.t. ahove, l:he last much bmader, angulate and
nodosely plicate at the peuphm y, swollen truneate, the plications

Fig, 46, — Macrochlamys plieifera,

oblique and gradually disappearing on both upper and lower
surface away tmm the outer edg&* aperture oblique, roundl
lunate ; peristome thin, basal margin arcuate, columellar curve
vertical and reflected above.

Major diam. 221, min. 191, height 10 mm.

Hr:rh Satunga, N. Cachar Hills, on limestone rocks (Godwin-
Austen).

[Animal pale brown, mottled very evenly with umber over the
head and sides, a distinet line of darker colour down the centre
of the back ; moderately long gland at extremity of foot, which is
rather truncate. Two parallel lines run from mantle to the oral
tentacles, about 1§ inch in length.

I obtained a large number ui this spemes alive ; no reference is
made to the presence of shell-lobes in my note-book, in which
there is, besides, a pencil sketch of the animal’s head as far back
as the dorsal lobe. It is therefore very doubtful if it should be

placed in this genus. |
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166. Macrochlamys shisha, Godwin- Austen (Helix-Nanina),J. 4.5, B,
1875, 2, p. 2, pl. 1, fig. 3; Pfr. (Helix) Mon. Hel. viii, 1877,

P. 559,

Shell obtectly perforate, lenticular, sharply keeled, very thin
and fragile, almost membranaceous beneath, translucent, trans-
versely and rather obliguely plicate above, smooth beneath, without
longitudinal sculpture ; spire low conoidal, suture but little im-
pressed ; whorls 5, slightly convex above, the last considerably
broader ; sharply and compressedly keeled ; convex beneath :
aperture slightly oblique, angulately lunate ; peristome thin.

Major diam. 141, min, 121, height 7 mm.

Hah. North Khasi Hills, Moyong, Dikrang, 2000' ; Naga Hills,
Nenglo, in damp forest (Godwin-Austen),

All the specimens are imperfect beneath, but the types are
probably adult or nearly so. Animal not observed.

d. Shells not exceeding about G wmin. (a quavter inch) in diameter,
(Generic aflinities often doubtful.)

a. a‘Suf;ﬂEﬂbt}xﬂ o subturbinate,
a'. Swmooth.

167. Macrochlamys nengloensis, GGodwin-Austen. Mol Ind. 1. 1833,
p. 86, pl. 17, figs. 3, 5. : ' '

Shell subobtectly perforate, depressedly turbinate, smooth,
without sculpture, faintly polished brownish yellow with an
olivaceous tinge; spire conoidal, apex blunt, suture impressed ;
whorls 51, convex, rather closely wound, the last subangulate at
the periphery, tumid beneath ; aperture oblique, lunate ; peristome
thin, columellar margin broadly reflected, oblique, almost vertieal
above.

Major diam. 5, min. 4-5, height 3-5 mm.

Hab. Nenglo, Niga Hills, and Manipur ( Godwin-Austen).

This appears to be a variety of M. longicauda,

168, Macrochlamys koliaensis, Godwin-Austen, Mol. Ind. i, 1383,
p- 86, pl. 17, fig. 6 (shell}, nee p. 119,

Shell imperforate, depressedly turbinate, thin, smooth, not
highly polished above, more so below, without seulpture, light
vellowish brown; spire conoidal, suture impressed ; whorls 6,
convex, closely wound, the last scarcely larger, rounded at
periphery, moderately swollen beneath ; aperture subvertical,
lunate ; peristome thin, columellar margin oblique, reflected.

Major diam. 45, min. 4, height 2:5 mm,

Hab, Koliaghur, Nowgong district, Assam, on low hills near
the Brahmaputra River ( Godwin- Austen),

This species is rather more closely wound than M, nengloensis,
and the last whorl is rounded, not subangulate.
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169, Ma;:t;uchlan:lnjrs roberti, Godivin-Austen, Mol. Ind. i, 1883, p. 87,
pl. 17, fig. 17.

Shell minutely perforate, depressedly turbinate, thin, smooth,
scarcely polished above, more so below, minutely striated trans-
versely, without spiral (longitudinal) seulpture, brownish horny ;
spire conoidal, apex obtuse, suture impressed ; whorls 6, convex,
rather closely wound, the last rounded at the periphery, tumid
below ; aperture subvertical, lunate; margins converging ; peri-
stome thin, columellar margin oblique, curved, almost vertical
above, rather broadly triangularly reflected.

Major diam. 4, min. 3-75, height 2:5 mm,

Hab. Angauluo Peak, 6777'; Burrail Range, Niga Hills
( Godwin-Austen).

This is distinguished from A, koliaensis by its lower spire and
by being perforate.

170. Macrochlamys tanirensis, Godwin-Austen, Mol. Ind. i, 1883,
p. 87, pl. 17, fig. 9.

Shell obtectly perforate, subglobosely depressed, thin, polished,
smooth, light yellowish brown ; spire low, convexly conoid, apex
obtuse, suture impressed ; whorls 44, convex, increasing slowly,
the last rounded at the periphery, swollen below ; aperture nearly
vertical, lunate ; peristome thin, columellar margin oblique, rather
broadly reflected.

Diam. 2-8, height 1:75 mm.

Hab, Tanir Peak, Dafla Hills, 4400° (Godwin-Austen).

b'. Longitudinally striated.

171, Macrochlamys longicauda, Godwin-Austen, Mol, Ind. i, 1883,
pp. 84, 85, pl. 17, figs. 1, 2, 24, 4 (shells), pl. 20, figs. 1a-e
(animal and radula), pl. 21, fig, 16 (sculpture).

Shell subobtectly perforate, depressedly turbinate, pale horny
brown to yellowish tawny, not polished above, and under the
microscope marked with two series of very fine oblique strie at
richt ungles to each other (these appear to be wanting in some
varieties), smooth and polished below; spire low, conieal, apex
obtuse, suture impressed ; whorls 51, regularly increasing, convex
above, the last angulate at the periphery, tumid beneath; aperture
slightly oblique, angulately lunate ; peristome thin, columellar
margin much curved, expanded throughout, vertical and sharply
reflected at perforation.

Major diam. 6, min. 5:6, height 4 mm,; smaller specimens
measure 4 to 5 mm. in diameter.

Hab. Khisi, Jaintia, and North Cachar Hills; Cherra Puniji,
Maotherichan Peak, Jawai, Marangsip Peak, &e. .

Caudal extremity of foot abruptly truncated, lobe above large,
mucous pore greatly developed. Colour pale, with a dark grey line
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on upper surface to extremity of foot. Shell-lobes present, the
right tongue-shaped. Jaw without median projection. Outer
teeth in radula numerous and bicuspid, nearly twice as numerous
as in M. wndica, the formula being 76 t0 80.3.5.1.5.3.76 to
80 (84.1.84). Middle tooth tricuspid, long, with convex sides,
the next 5 long and bicuspid, having a lateral cusp on the outer
side only.

172. Macrochlamys dorani, Godwin-Austen, Mol Ind. 1, 1833, p. 87,
pl. 17, fig. 8

Shell obteetly verforate, globosely subturbinate, thin, regularly
minutely subdistantly longitudinally striated beneath the micro-
scope above and below, llg:t yellowish brown; spire conoidal,
apex obtuse, suture IIJ'.'I[}lE‘iHe{l whorls 5, convex, the last rather
larger, rounded at periphery and buimr; aperture subvertical,
lunate ; peristome thin, columellar margin almost vertical above,
triangularly reflected, the edge projecting slightly convexly above
the perforation.

Diam. 3:25, height 2 mm.

Hab. Maotherichan Peak, N. Khisi Hills (Godwin- Austen).

This is near M. wmbraticola, but has a higher spire, more closely
wound whorls, and a different colour, The microscopie sculpture
is less close.

The slight projection in the columellar margin above the
perforation may indicate that this is a Mieroeystina.

173. Macrochlamys originaria, Gedwin-Austen, Mol. Ind. i, 1883,
p. 91, pl. 14, fig. 12 (shell).

Shell perforate, turbinately depressed, smooth, with fine longi-
tudinal striation, siemna-brown ; spive conoidal, sides convex,
apex obtuse, suture unples’sed whorls 41, convex, the last
slightly subangulate at the periphery, tumid beneath ; aperture
huhumca] mfﬂ,teljr lunate ; peristome thin, columellar margin
oblique, bmadl}r reflected above.

Major diam. 2, height about 15 mm.

Hab. Shenghor and Toruputu Peaks, Dafla Hills, north of
Assam ( Godwin- Austen).

174. Macrochlamys umbraticola, Godwin-Austen, Mol Ind. i, 183,
p- 89, pl. 14, figs. 4 (shell), 4 @ (sculpture).

Shell obteetly perforate, globosely subturbinate, pale olivaceous
brown, very minutely regularly spirally (longitadinally) striated
beneath the microscope above and below ; spire convexly conoid,
apex obtuse, suture impressed ; whorls 41, convex, the last not
descending. rounded at the periphery and beneath ; aperture
slightly oblique, roundly lunate ; peristome obtuse, in one plane,
eolumellar margin nearly vertical, carried forward and shghtly
reflected, almost or quite covering the perforation.

]



114 ZONTTIDA.

Major diam. 3-5, min. 3, height 2 mm.

Hab. Hengdan Ppalt North Cachar Hills ; ; Jatinga Valley and
Kopamedza Peak (8376"), Naga Hills.

The type measured 43 mm. in major diameter.

a'. Depressed or conoidly depressed.

| e .Eﬂnﬂ{imiinﬂ?-fy striated.,

175. Macrochlamys ? sata, Godwin-Austen, Mol. Ind. i, 1883, p. 91,
pl- 14, fig. 15.

Shell imperforate, depressed, thin, polished, very finely longi-
tudinally (spirally) striated under the miecroseope, pale brownish
horny ; spire very low, apex obtuse, suture impressed ; whorls 43
convex, the last rounded at the periphery, convex beneath ; aper-
ture nearly vertical, roundly lunate; peristome thin, columellar
margin oblique.

Diam. 2, height searcely 1 mm.

Hab. "h"}]wuﬁ-‘hm Peak (6706") and Toruputu Peak (73227), Dafla
Hills in Eastern Himalayas, north of Assam; one specimen from
each loecality.

176. Macrochlamys pacata, Godwin-.Awusten, Mol. Ind. i, 1883, p. 90,
pl. 14, fig. 10,

Shell obteetly perforate, almost i!ﬂ]]l"l"fm‘ﬂt&, depressed, thin,
smooth, moderately polished, under the microscope Subdlstﬂmtlv
longitudinally (spirally) str iated above and below ; spire very low,
apex obtuse, suture impressed; whorls 41, l:om'ex, the last
rounded at the periphery, somewhat sw ollen heneath ; aperture
subovately lunate, slightly oblique; peristome thin, cﬂlumellar
margin much curved, vertical and reflected above, almost covering
the perforation.

Major diam. 3, min. 21, height 11 mm.

Hab. Lhota Naga Hllls:.

The type, apparently the only specimen known, is not fully grown.

177. Macrochlamys rusticula, Godwin-Austen, Mol. Ind. i, 1883,
p- 87, pl. 17, fig. 10,

Shell obtectly perforate, conoidly depressed, thm, smooth, not
polished above, translucent, pale brown; spire low, L'nnmda]
suture impr H%Ed whorls 4, convex, the last 1ﬂ,ther brﬂader,
rounded at the pf-ripher_','., ﬂm‘:l;r convex beneath ; aperture sub-
ovately lunate ; peristome thin, columellar margin oblique.

Diam. 2-1, height 1 mm.

Heab. North Khasi Hills.

The only specimen is probably immature. There is an indistinet
appearance resembling sculpture under the microscope, but no
striation can be made out.
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E. Species from Burma, Arakan, and Tenasserim.
a. Pertstome labiale,

178, Macrochlamys? consepta, Bs. (Helix) 4. M. N. H. (3) vi, 1860,
p- 190 xi, 1863, p. 320; FBfr. (Helix) Mon. Hel. v. 1868, p. 239;
H. & T, (Helix) €. 1 1876, pl. 88, figa. 5, 6; (rml'.rrz}*—zh-:.-zi’m, Mal,
Ind, i, 1888, p. 209, pl. -:w} fig. 1: 7d. lhﬂ‘i p- 110, pl. 26, fig. 4
{small Var., more glnhu.w}, id. P. Z. 8. IEHE, p- 241 (small var.).

Shell subperforate, depressed, almost discoidal, not thin, smooth,
polished, glassy, whitish horny; spire almost flat, apex slightly
raised, suture impressed; whorls 7, convex, closely wound, the
last not much broader, rounded at the peviphery, slightly convex
beneath, impressed in the umbilieal region ; aperture almost

Fig. 47. = Mercraohilo iys () consepla.

vertical, broadly lunate:; peristome blunt, white and narrowly
labiate within, basal margin slichtly areuate, columellar ablique,
expanded and reflected above, almost completely closing the
perforation.

Major diam. 18, min. 16, height T mn.

Hab, Damathat near Moulmein, Muleyit Range (4000') ; Upper
Burmah ; Shan States ?

Benson described the type as obsoletely spirally striated. but
no sculpture can be detected on numerous specimens examined.
Easily recognized by its almost flat whitish glassy shell. The
animal is nof;. known and the generie relations are doubtful.

a'. Suaoth,

179. Macrochlamys? petasus, Bs (Helix) A. M. N, I7. (3) iii, 1859,
388;: Pfr. (Helix) Mon. Hel, v, 1868, p. 197 ; H. & T (Ielix)
f' v 18?[1 pl. 89, tigs. 8, §; Tﬂnh" Nanina [".[1le ystis),
Hand-i. i,]ﬂr-ﬁ,p -f-} f-!'uf-l“‘rf”-;]ﬁ"aff.ﬂ" 'Ifm" Ind. 1, 1883, p. 210,

pl. 53, fig. G (shell).

Shell subobtectly perforate, depressed, smooth, polished, yel-
lowish tawny ; '-.Il.ll{ low, convexly conoid, suture scarcely
impressed ; uhm’lh 5-6, increasing slowly, flatly convex above,
the last rounded to slightly mha.lurl.lmtf, at the pf-nphmr convex
beneath ; aperture subvertical, ]un.ully lunate ; peristome blunt,
very narrowly labiate inside at the edge, basal margin slightly
arcuate, columellar oblique, rather broadly reflected above.

Major diam, 10, min., 9%, height 5 mm.

Hab. Phiethan, Tenasserim Valley. 1 wrongly regarded as
identical a snail common about Thayetmyo in Pegu and in the
Arakan Iills, now distinguished as M. notha. Nevill refers to

I 2
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this species shells from Arakan, the Assam Hills, and near
Darjiling, but the identification requires further comparison.

[ Vide p. 35, Nevill's * Hand-list * :—

Only the shells from Phiethan belong to this species.

I have gone through most of the shells referred to petasus from
localities in the Assam Hills and Darjiling, sent home to me by
Mr. G. Nevill ; they all belong to different species; those rf-(nrded

from lmupu‘ru Bﬂrpam flunl Peak, and D]kr'mrr are M. uda,
Godwin-Austen.

Same page, * Var. (? distinet species)” :(—

From places in the Dafla Hills belong to a form vet to he
deseribed,

Same page, ** Var. (? distinet species) ™ :—

12 Arvakan are sulipetasus, Godwin-Austen.

Page 36 :— -

2 Borpani, 3 Khast Hills, 10 Dikrang ave hepatizon, Godwin-
Austen, var.

3 Needoungtoung =subpetasus, G.-A.]

180. Macrochlamys? aspides, Bs. (Helix) 4. M. N. H. (3) xi, 1863,
p. 320; Pfr. (Helix) Mon. Hel. v, 1868, p. 197 ; H. & T. (Helix)
C, I, 1876, pl. 62, figs. 7, 8, 9; Theob. Cat. 1876, p. 17.

“ Shell obtectly perforate, orbiculately depressed, scarcely
striated, smooth, polished, horny, subdiaphanous; spire somewhat
convex, flattish, apex 3Iightl_', raised ; suture faintly impressed,
guhnmgmam whorls 6, very slightly mm ex, slowly increasing, the
last finally broader : ﬂ,perturP obligue, broadly lunate; peristome

briefly lving open (very slightly expanded), thickened and white

inside, broader below, upper margin prominent and much arcuate
hasal margin mumt:—*iv bisinuate, columellar very short, slightly
reflected above, its border narrowly callous.” (Bs., Latin.)

Major diam. 11, min. 9, axis 5 mm,

Hab. Tenasserim ( Theobald).

Distinguished by the strongly arcuate and thickened basal
margin of the peristome.

b. Peristome not labiate.
181. Macrochlamys chaos, Bif. P. Z. S. 1904, ii, p. 444, pl. 25, fig. 8.

Shell perforate, conoidly depressed (subglobose), thin, smooth,
transy er'-u:h strmtpd and with microscopie, very fine, close, ﬂe:mnuq
Iﬂngltudlrul (spiral) sculpture, vitreous, pale fulvous or whitish
horny ; spire low, apex acute, suture impressed ;  whorls 51
slightly convex, the last broader, rounded extermll}, convex
heneath ; apmtuw oblique, roundly lunate, the breadth exceeding
the height; peristome very thin, in one pl'me columellar margin

curved, “vertical above and briefly triangularly reflected.

Major diam. 16, min, 14, height 8 mm. A small specimen
measures 13 x ].E.KT

ani o el * o a P sy
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Hab, Pegu; Thayetmyo; Upper Burma, Tsingu near Ava
(W.T.B.).

This species resembles M. subjecta (p. 98), but is distinguished
by being more lustrous and globose, and by its narrower last
whorl and smaller mouth, as well as by its longitudinal striation,
which is sometimes difficult of detection,

a". Longitudinally (spirally) striated,

1582: Macrochlamys kumahensis, Theod. & Stol. J. A. 5 5. 1872,
P, 334, ‘p] 11, figs. 9,10 ; Pfr. (Helix) Mon. Hel. vii, 1876, p. 531 ;

Nevill (N :mma), Hand-1. 1, 1878, p. 25.
7\'1mna ramriensis, Bif., N EHH Hand-L. i i, 187 8, p. 24 (no description).

Shell openly perforate, depressed (almost subglobose), thin,
smooth, polished, with close, minute, longitudinal (concentric)
striation, only visible under a microscope, above and below,
yellowish to brownish tawny ; spire low, suture rather well imn-
pressed ; whorls 44, convex, subangulate outside the suture; the
last cuns:.d&*rablw broader, well rounded at the periphery and
rather tumid below; aperture oblique, roundly lunate, almost
circular ; peristome lhm straight, columellar margin much curved,
bec‘ummg vertical above, and rather broadly triangularly expanded.

Major diam. 91, min. 8%, height 5} mm.

The form named ramricnsis (but never described) is slightly
larger, measuring 101 mm. in diameter, and has a rather larger
mouth, but, as suggested by Nevill, is not distinguishable,

Hab. Kumah Hill near ham(luu.ty, Arakan (Theobald) ; Ramri
Island, Arakan coast (W. 7. B.). Also recorded from Bhamo,
the Dafla Hills, and Borpani, Assam, with doubt by Nevill. |These
are different species, |

A well-marked species, somewhat resembling M. subjecta in shape.

183. Macrochlamys causia, Bs. (Helix) 4. M. N. H, (3) iii, 1853,
p-588; Pfr. {Heln} sz-:m Hel. v, 1868, p. 118; H. & T. {Ilﬁhx}
C. I 18?6 90, figs. 2, 3; I"H.mf-f Nanina (Microcystis),
Hand-1. i, ]BTE P di:- no, 142 [fru:-m Salwin River is the next
species .

Shell perforate, subglobosely depressed, rather solid, obhiquely
striated and, under the microscope, marked with minute, close,
spiral (longitudinal) lines, smooth, not highly polished, pale
yellowish horny, whiter beneath ; s]:-lre conoidal, apex obtuse,
suture impressed ; whorls 5, cumcx the last mnsn:lelahly
broader, rounded at the periphery, mudumtely swollen beneath ;
aperture large, oblique, roundly lunate ; peristome thin, straight,
columellar margin vertical, produced forward around the per-
foration and shar plv reﬂgcted

Major diam. 61, min. 51, height 4 mm.

Heab. Phwt,ha.n Marngeviom T'l.l!mf ( Theobald); Salwin River
( Hungerford, teste Nevill),
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b'. Subglobosely depressed.
a”'. Smooth,

[184. Macrochlamys salwinensis, Godwin-Austen, Mol. Ind. i, 1907,
p. 163, pl. 109, fig. 9.

Locality. Salwin Valley,

Shell globosely eonoid, scarcely perforate, quite smooth ; colour
ochraceous ; spire mederately high, apex rounded: whorls 5,
regularly increasing, somewhat convex; aperture oblique, semi-
ovate ; columellar margin vertical ; peristome sli ghtly reflected.

Size : maj. diam. 6'7, min. 5'8; alt. axis 3:5, body-whorl
2:8 mm.

This shell was sent by Mr. Nevill to me as No. 142, p- 36, of his
* Hand-list,) Newina (Microcystis) causin, Bs., from the Salween,
1t agrees very well with the figure in the Conch, Indica (pl. 90,
figs. 2, 3), which was possibly a typical speeimen, as it is recorded
on p. 37 as from Phiethan, Tenasserim, and should now be found
in the MeAndrew Collection at Cambridge, among Benson’s shells. |

1585. Macrochlamys ? dugasti, Morelet, Jour. Conch. 1891, pp. 25, 239,
pl. 5, figs. 1, 1a; Bif. Proe. Mal. Soe. v, 1903, p. 275.

Helix cycloidea, apud H. & T. C. 1. 1878, pl. 88, figs. 8, 9; Newill,
Nanina (Microcystis), Hand-1. i, p. 36 (1878 : Theob. (Macro-
chlamys) Caf. 1876, p. 18; Kobelt (Macrochlamys), Mart. &
Chemn. Syst. Conch-Cab. 1901, p. 1040, pl. 205, tigs. 10, 11 : nee
Nanina eycloidea, Albers, Mal. Pfa", iv, 1857, p. 89, pl. 1, figs. 1-3.

Shell perforate, subglobosely depressed, deep, thin, horny,
isabelline, often paler beneath, polished, without longitudinal
(spiral) sculpture ; spire low, conoidal, suture impressed ; whorls
-5, c¢losely wound, convex above, the last but little broader,
much rounded at the periphery, not tumid beneath; aperture

Fig. 48.— Macrochlamys dugasti,

oblique, sometimes descending slightly, broadly lunate, much
broader than high ; peristome blunt, whitish, basal margin slightly
areuate, columellar obliguely curved, not vertical, brought forward
and slightly reflected at the perforation.

[Only a part of the animal has been seen by me in a dried-up
specimen, on soaking it out. The foot 1s divided longitudinally
into three areas; there were the usual peripodial fringe and
grooves, and a short overhanging lobe above the mucous pore.
The jaw is curved slightly, but has no median projection on the
cutting-edge.,  The teeth of the radula are arranged in rows

i A e,

-
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of 40.2.9,1.9.2.40(51.1.51) teeth. The median tooth is
tricuspid ; the admedians have each a single cusp on the outer
side; the marginals are minute and bicuspid. The genitalia could
not be made out. ]|

Major diam. 134, min, 12, height 9 mm.

Hab, Near Moulmein (Theobald); Phaboo, Salwin Valley
(Hungerford). Common in the Upper Menam Valley and around
Ching Mai in Siam.

There is some variation in size and in the height of the spive:
a small Burmese specimen measures 12, 11, and 74 mm. in its
three diameters, a large Siamese shell 15, 131, and 91. The
species is easily distinguished from all other Burmese and Indian
Macrochlamys by its great height compared with its diameter. 1t
1s 1mpossible to identify it with Albers’s Nanwna cycloidea, which
measured 20 mm. in major diam. by only 9 in height, and which
was of unknown origin, though supposed to be Himalayan.

b". Depressed or conoidly depressed.
b, Snooth.

186. Macrochlamys subpetasus, Godiwin-Ausien (Nevill, MS.), Mol.
Ind. 1, 1888, p. 211, pl. 53, fig. T (shell).
Helix aspides ?, BIf. (nec Bs.) J. A. 8. B. 1865, pt. 2, p. 86.

Shell minutely and subobtectly perforate, convexly depressed,
polished, smooth, without sculpture, light brown ; spire low, con-
vexly conoidal, suture slightly impressed; whorls 6, convex,
increasing slowly, the last rounded at the periphery, convex
beneath ; aperture subvertical, lunate ; peristome thin above,
basal margin slightly obtuse, columellar oblique, much curved,
slightly expanded, more so near the perforation.

Major diam. 8, min. 74, height 4 mm.

Hab, Arakan Hills on west side near Tongoop, and Bassein
District, Pegu, west of Bassein River. Common.

187. Macrochlamys noxia, Blf. P.Z. 8. 1904, ii, p. 444, pl. 25, fig. 14

Shell minutely and subobtectly perforate, depressed, thin,
smooth, polished, without sculpture, rufescent brown (light
chestnut), whifish heneath except near the periphery ; spire very
low, conoidal, suture impressed ; whorls 6, convex, not wereasing
rapidly, the last rounded at the periphery, convex beneath ;
aperture slightly oblique, lunate; peristome thin, basal margin
arcuate, columellar oblique, briefly reflected above.

Major diam. 9, min. 8, height 4 mm. A large shell measures
10 x 9 x 4],

Hab. Bassein District, Pegu, west of Bassein River.

A variety from Akyab in Arakan has 5 whorls and a shightly
higher spire.

This is distinguished from M. hypolenca by being more depressed
and more narrowly perforate, and by the complete want ol
sculpture, and from M. subpetasus by larger size, lower spire, &e.
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k. Lomﬁiwﬁnni!.'h; striated.

188, Macrochlamys nebulosa, Bif. [\amna} J. 4. 8. B. 1865, p. 66 ;
Pfr. (Helix) Mon. Hel, v, 1868, p- 7 c H.& T {HE].’IK] C. L

1876, pl. o4, tigs. 8, 9, 1{} f‘n:mﬂ', I\?anina (Macrochlamys),
Hand-1. 1, 1F7H1 p- 1!'4"3,

Shell perforate, conoidly depressed, sublenticular, thin, pale
horny, not pelished, but with a dull greasy lustre above, more
Putmned below, smooth, minutely spirally striated (the striz only
vis‘'ble under a microscope) above, not below ; spire low, conoid,
suture impressed ; whorls 6, convex, slowly and regularly increasing,
the last a little wider, subangulate at the peripherv, angulate in
young shells, convex beneath ;: aperture slightly oblique, roundly
]u:.a.te hwmlth exceeding height ; peristome thin, columellar
margin slightly F‘qmnded almost vertical and br iefly reflected above.

Major diam. 12, min. 11, height 6 mm.

Hab. Northern l’Lgu Al-.mltnuuﬂ' S. of Prome, Thayetmyeo.

Chiefly distinguished by its dull’ greasy lustre above and sub-
angulate or angulate periphery.

1589. Macrochlamys notha, £if. P. Z. S. 1904, ii, p. 444, pl. 25, fig. 19,
Nanina petasus, BIf. (nec Benson) J. A. 8, B, 1865, 2, p. 86.

Shell perforate, depressed, not highly polished, smooth to the
eye or faintly u:rmt{,d but under the microscope ornamented
above and below with fine close concentric (longitudinal) parallel
raised lines, which, under a higher power, are found to be rows of
minute mnnﬂii'ﬂrm tubercles, }'{a]lowish tawny ; spire low, conoidal,
apex subacute, suture impressed ; whorls -7, slightly convex,
slowly increasing, the last rounded at the periphery, convex
beneath ; aperture very slightly oblique, almost vertical, lunate ;
peristome thin, basal margin arcuate, columellar slightly expanded,
very briefly vertical above, then obliquely curved.

",]]1_]{;1' diam. 11 1, min. 10}, height 6 mm,

Hab. Tongoop Pass, Arakan llillr;, and neighbourhood of Thayet-
myo, Pegu.

This shell resembles the Tenasserim M, petasus (p. 115) closely
in shape and colour, and I long regarded the two as identical ; but
M. notha i1s distinguished by wanting the labiation of the
Tenasserim species, by being less polished, and by its sculpture,
which can only be seen under a mieroscope.

190, Nanfuchlam},rs hypoleuca, Bif. (Nauina) J. A. 8. B. 1865, 2,
p. 675 Pfr. (Helix) Mon. Hel. v, 1868, p. 104 ; H. & T. (Helix)
C. 1. 1876, pl. 64, figs. 6, 7 ; Nevill (Macrochlamy s}, Hand-1. i,
1878, p. 26.

Shell openly perforate (narrowly umbilicated), depressed, thin,
\lljﬂﬂth polished, with very fine microscopie spiral (longitudinal)
striation (which is often obsolete) above and below ; chestnut
above, whitish beneath ; spire very low, conoidal, suture impressed;
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whorls 5, not increasing rapidly, convex, the last rather broader,
rounded at the periphery, convex beneath; aperture slightly
oblique, broadly lunate; peristome acute, basal margin faintly
arcuate, columellar margin curved, vertical and reflected above.

’\.!a]nr diam, 12, min. 103, hewht 6 mm,

Hah. Pegu, the types from z‘i.koutouug on the Irrawady below
Prome ; also found at Thayetmyo, and according te Nevill at
Bhamo.

Easily recognized by its peculiar coloration. The seulpture 1s
often obsolete on the upper surface, but can generally be seen
beneath by the help of a microscope.

191. Macrochlamys spreta, Bif. P.Z. S. 1904, ii, p. 445, pl. 25, fig. 12.

Shell minutely and subobtectly perforate, depressed, thin,
smooth, polished, finely striated with microscopical spiral (longi-
tudinal) 1mpressed lines above and below ; light rufescent brown
(pale chestnut), whitish at the base around the perforation ; spire
low, conoidal, suture shallow; whorls 5, convex, the last rather
broader, rounded at periphery, econvex beneath ; aperture oblique,
subovately lunate ; peristome thin, straight, columellar margin
oblique, slightly reflected.

Major diam. 8, min. 7, height 3§ mm.

Hab. Thamandewa, Bassein District, and other places west of
the Irrawady River in Pegu,

This resembles M. hypolenca and M, nowia in colour and form,
but is distinguished by its marked longitudinal seulpture as well
as by its smaller size.

192, Macrochlamys andersoniana, Newl/.
Nanina honesta, ver. andersoniana, Newill: vide Appendix to

Genus, p. 141,
AL honesta, var. tenuior, Nevell, MS.: vide Appendix, p. 141.]

[Macrochlamys honesta, Gould, which was inserted here in
Dr. Blanford’s MS., is placed in a new subgenus. ]

195, Macrochlamys patens, £if. P. Z. 8, 1904, ii, p. 445, pl. 25, fig. 15.

Shell narrowly but perspectively umbilicate, conoidly depressed,
sublenticular, smooth, polished, marked with parallel microscopic
spiral (longitudinal) impressed lines, not close together, but at
irregular intervals, above and below, tawny hrown ; spire conoidal,
suture slightly impressed ; whorls 43, convex, the last rather
broader, bluntly angulate at the periphery, convex beneath, com-
pressed around the umlnlum. aperture diagonal, subtrapezoidal,
almost securiform ; peristome thin and straight, columellar margin
oblique, tr I":mgu].n v reflected.

Major diam. 7, |||m+ 6, height 31 mm,

fab. Trrawady 3 .Ll!l':_\j P:rgu; Thayetmyo, Bassein,

[n many respeets this shell vesembles M. honesta, but is
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distinguished h} its umbilicus, sculpture, &e., besides its very
much smaller size,

Animal light grey. A very small lobe overhangs the small
muecous pore,

¢. Shells not exceeding 6 mn.
(Generie position very doubtful.)

a', Turbinate.

194. Macrochlamys ? pungi, Theobald (Helix),J. A.8. B. 1859, p. 307 ;
Pfir. (Helix) Mon. Hel. v, 1868, p. 134; H. & T. C. 1. 1876,
pl. 16, tig. 9; Newill, Nauim{‘-l:ﬂ:rnc}aus}, Hand-l, 1, 1878, p. 38 ;
Godwin-Austen (Macrochlamys ?), Mol, Ind. i, ISEL’, P- !]'[}, pl 14,
fig. 1 (shell).

Macrochlamys poongi, Theobaid, Cat. 1876, p. 19.

Shell perforate, turbinate, rather thin, chestnut-brown, with
very close microscopic sculpture of fine impressed longitudinal
lines, hardly visible on the upper nhmiw, bl'.liii.- conoidal, suture
deep ; whorls Gl, convex, regularly increasing, the last not
dese endlng, rounded at the pulphvn and below ; aperture almost
vertical, roundly luvate; peristome thin, right margin slightly
arcuu.te, columellar 511"'11,1}' expanded, vertical above and trian-
gularly reflected.

Major diam. 65, min. 6, height 5 mm.

Hab, Moulmein (Theobald, Stoliczla).

Near M. ? molecula, but larger and bigher in the spire, The
measurements are tluml of a large adult ‘3];]1_'-" smaller specimens
are 3 to 6 mm. across.

b'. Depressed or conoidly depressed,

a’'. Suooth.

195. Macmch]amys? molecula, s, (Helix) 4. M. N. H. (3)iii, 1859,

p- 389; Pfr. (Helix) Uuu Hel. v, 1863, p. 69; Stel. (Miero-

cystig) J. 4. 8, B, 1871, 2, p. _1I p] 18, figs. 11- 13 (anatomy) ;

H, & T\ (Helix) €. 1. 1876, hga 8, 9: Newil, Nanina

[“"nllu{:xnmt]u]l Hand-i. 1, H.r&i Il d"~ !_'rudﬂ.-m-szfe.u, -Hm" Ind,
1, 1882, p. 88, pl. 16, ilu 8 (shell)

Shell narrowly perforate, depressedly conoidal, thin, smooth,
without longitudinal senlpture, brownish horny, approaching pale
chestnut in colour; spire low, concid, with convex sides and
obtuse apex, suture well impressed ; whorls 5-51, rather closely
wound, convex above, the last rounded at the periphery and
convex beneath ; aperture scarcely oblique, broadly lunate ; peri-
stome thin, straight, columellar margin oblique, slightly :.,unLd
very briefly reflected above.

Major diam. 5, min. 4, height 3 mm.

Hab, Rangcmu (I’fambﬁ.hﬂ} [tluuli:ne1u{f:-fﬁfu..ﬁ,a} common ; also
Kalima Doung, near Ava (W, 1. B.); Assam ? and Khasi Hills ?
(teste Nevill) ; Lampun, Siam (Daly, see Proc. Mal, Soc. v, p. 275).
A common and widely distributed form.

Animal grey to black: foot narrow, sole with two grooves.

geanrallls o 3
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Left mantle-lobe (shell-lobe) reflected over the outer lip, but not
much produced ; right mantle-lobe above shortly linguate. Tail-
gland distinet, with a hook-like appendage above. Genitalia
simple ; no spermatheca nor dart-sac was seen ; penis very simple,
with a small kale-sac at the point where the vas deferens joins.
Jaw broad, smooth, with a projection in the middle inside. Teeth
of radula in straight transverse rows of about 120 each:; middle
tooth of each row represented as quinquecuspid *, having two
lateral cusps on each side, the terminal cusp long, pointed, and
curved ; inner laterals with two outer lateral eusps and one inner
one ; outer laterals bicuspid, with an outer basal lateral projection.
(From Stoliczka’s notes.)

196, Macrochlamys? curvilabris, Bif. P. Z 8. 1004, ii, p. 445, pl. 25,
fig. 13.

Shell perforate, depressed, brownish, smooth, polished, scarcely
striated ; spire very long, suture well impressed ; whorls 51,
regularly increasing, convex above, the last descending somewhat
towards the aperture, rounded at the periphery, flatly convex
beneath ; aperture obligue, broadly lunate; peristome obtuse,
white and thickened inside, and much curved, upper margin
slightly arcuate, basal prominently curved forward in the middle,
columellar oblique, slightly reflected.

Major diam. 51, min. 5, height 2 mm,

Hab. Arakan Hills west of Prome.

This is the small form, * with the curvature and thickening of
the peristome exaggerated,” mentioned amongst the Burmese
shells collected by me in 1360-62 (J. A. S. B. 1865, 2, bottom of
p. 86). It is almost & miniature of M. aspides,

b, Longitudinally striated,

197. Macrochlamys ? perpaula, #s. (Helix) 4. M. N. I1. (3)iii, 1859,
p. 390 : Pfr. (Telix) Mon, Hel, v, 1886, p. 69; Newll, Nanina
(Microevstis), Hand-1L 1, 1878, p. 37 ; Godwin-Austen, Mol, Ind.
1, 1882, p. 89, pl. 14, fig. 5.

Shell minuntely perforate, depressedly globose, smooth, not
polished, obliquely striated, and very minutely spirally (longi-
tudinally) ribbed throughout, umber-brown ; spire conoidly convex,
apex blunt, suture impressed ; whorls 4, gradually increasing,
convex, the last rounded at periphery and below; aperture
oblique, lunate; peristome straight, acute, columellar margin
oblique, shghtly reflected above.

Major diam. 2, min. 1%, height 13 mm,

Hai. Phiethan, Tenasserim (Theobald), Moulmein (Stoliczla).
Nevill refers to this species shells from Thayetmyo, Arakan,
Darjiling, and Pareshnath [the last two are very unlikely |.

Allied to M. wolecula, but, besides its much smaller size, it is
wore globose (Benson).

* This way be due to an error of observation, as in the case of Sitala
infule,
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198. Macrochlamys? pauxillula, #s. {II.,ln:% A M. N H, (3) i,
1859, p. 390; Pfr. (Helix) Mon. Hel. v, 1868, p. 119; P H. & T
[Ilch‘i} ¢ I 1876, pl. 90, figs. 7, 8, 9; Newvill, Nanina (Micro-
cystis), Hand-I. 1, 1875, p. a7,

Shell perforate, depressed, thin, brownish horny, polished,
marked with close, very fine, longitudinal (spiral) lines above
and below; spire convex, suture impressed; whorls 4, convex,
regularly increasing, the last rounded at periphery and below ;
aperture oblique, broadly lunate ; peristome thin, straight, colu-

mellar margin curved, expanded and carried e,lwhﬂ],r forward
above.

Major diam. 2§, min. 2}, height 1] mm.

Hab. Thayetmyo, Pegu ( Theobald, W. 1. B.); Prome.

The specimens deseribed above, though somewhat larger, agree
with Benson’s description and are from the same locality. The
shell figured in the ¢ Conchologia Indica’ looks different, and may
be Al. curvilalris,

Another form, also from Thayetmyo, is thicker; it has a
higher, more convex spire, and stronger concentric striation.
This may be regarded as a variety,

F. Species from Andaman and other Islands in Bay of Bengal.

a. Depressed.

199. Macrochlamys choinix, K. (Helix) A. M. N. IL. (3) vii, 1861,
p. 83 Pfr. (Helix) Mon. Hel. v, 1868, p. 117 ; H. & 7. (Helix)
i lﬂali pl. 51, fig. 1; Godwin- Aam-‘m,;}fﬁﬁ Ind. i, 1883, p. 102,
pl. 22, fig. 6; ii, ]H I8, p. 48; id. A. M. N. H. (6) ii, 1888, p. 57.

Shell obtectly perforate, depressed, thin, translucent, scarcely
striated, smooth, with fine, close, spiral (longitudinal) lines, only
visible under a strong lens, on the upper surface, brownish horny ;
spire very low, suture scarcely impressed, almost flat ; whorls 3,
flat above, the inner rather closely coiled, the last broader, sub-
angulately rounded at the periphery, moderately convex beneath ;
aperture oblique, large, broadly lunate; peristome sharp, upper
margin arcuate, columellar much curved, vertical above and briefly
reflected, partly covering the perforation.

Major diam. 16, min. 14, height 7 mm.

Hab. Mount Harriet, South Andaman.

Distinguished by few whorls, much broader last whorl, and
the Hattened upper surface. The animal, according to Nevill, is
very active and throughout black, except the sole of the fuﬂt,
which is white,

Macrochlamys choiniv, var. gigantea, Nevill (G.-A., P. 4. .
1895, p. 446 ; Mol. Ind. 1, p. 48), from South Andaman Island,
has never l;reeu described.
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200. fdiamrunhlamys pseudochoinix, Bif. P. Z. 8§ 1904, ii, p. 446,
pl. 25, fig. 10.

Shell subobtectly perforate, depressed, thin, smooth, slightly
polished, brownish horny, subobsoletely plieately striated trans-
versely and marked with fine, close, mieroscopie, slightly flexuous,
spiral (longitudinal) lines above and below ; spire very low, suture
s-;r::m-{:aelj' impressed, almost flat ; whorls 5, rather flat above, the last
much broader, rounded at the periphery, swollen beneath; aperture
oblique, subdiagonal, large, subovately lunate ; pmlatmnv acute,
upper margin arcuate, columellar much Llll\t‘d vertical a,bme,
briefly reflected, pa:tlv covering the perforation.

Major diam. 14, min. 12, helght [ mimn.

Hab. Great Cocos Island, Bay of Bengal.

Near M. choinia, but considerably more tumid beneath, with
rather higher spire and much stronger spiral sculpture. The
aperture is much rounder, being very little broader than high,

7T x 75 mm., whilst in a specimen of M. choinix the dimensions
are 1 x50 mm.

201. Macrochlamys exul, T%eob. (Helix) J. 4. 8. B. 1864, p. 245;
Stol. (Helix) P. A. S L’ 1870, p. 87; H. & T. (Helix) C. I.
1876, pl. 62, figs. 1 ,, : Nevill, Hand-1.1, 1878, F. 23 : Godwin-
Austen, Mol. Ind. i, lh‘w 3, p. 103, pl. 22, fig. 3 {shell) ; ii, 1907,
p. 165, pl. 111, figs. 2-2d (part of m:iumL zenitalia, & radula).
Orobia ( I lelix) andamanensis, Tryon, Am. Jour. Coneh. v, 1869-70,
p. 110, pl. 10, fig. 4; Y. Mon. Hel. vii, 1876, p. 108,

Shell subobtectly perforate, conoidly depressed, smooth, not
highly polished, with fine, close, longitudinal striation (sometimes
indistinet) under the wmicroscope, translucent, light brownish
horny; spire low, conoidal, sides rather convex, apex obtuse,
suture shallow ; whorls 6, gradually increasing, the last somewhat
compressed and very bluntly angulate at the periphery, convex
beneath ; aperture uhln|ur- ‘lunate, almost semioval ; peristome
thin, columellar margin oblique, triangularly reflected above,
partly covering the le'l'(:mlim].

‘1.L11m* diam. 1:,. min. 14, height 71 mm. A large specimen
measures 17 x 151 x 8,

Hab. Port Blair, in South Andaman.

The height of the spire varies, and immature specimens appear
flatter, more closely wound, and much more angulate than adults,
Such shells appear to be frequently mistaken for M. stephus, but
may be distinguished by the subangulate periphery and oblique
aperture, _

| Animal ochraceous in spirit. Foot divided on the sole, extremity
rounded : mucous gland large, with a blunt overhanging lobe.
Right and left shell-lobes are present, the latter apparently larger
than usual in the genus. In the generative organs the penis has a
coiled ciecnm ; a long retractor muscle given off from it, The
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epiphallus thence to the junction of the vas deferens is very long,
and at the junction gives off a long kale-sac. The amatorial organ
is long. The spermatheca consists of an oval sac at the end of a
thickened stem,

=

Fig. 49.—Macirochiamys exul.

A. Portions of the mantle-zone showing shell- and dorsal lobes, w33,

B. Generative organs. x6.
C. Jaw. x18.
D, Teeth of the radula.

Macrochlamys beata,
E. Teeth of the radula. > 413.

Jaw moderately eurved, with a slight median projection.,
Radula formula:

b 1 TN (R [ 1) G T LT 01 O [ b A1
or 46 . 1 . 46

Central tooth rather short, with small blunt basal cusps; the
admedian teeth on quadrate plates, blunt cusps low down on outer
margin; the laterals are long, aculeate, and slightly curved,
becoming very short on the outer margin.
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This radula is very different from that of typical Macrochiaiys,
and so is the genitalia, and if it should be common to all the
Andaman species it would constitute them a good subsection.

Aculeate laterals have been noticed in the following species :—
M. jaintana ; M. castaneo-labiate ; in M. tugurium the outermost
teeth ; and in M. dalingensis they are nearly aculeate. ]

202, Macrochlamys stephus, &s. (Helix) 4. M. N. H. (3) vii, 1861,
p- 84 ; Pfr. (Helix) Mon. Hel. v, 1868, p. 105; ? H. & T. (Helix)
C. I 1876, pl. 62, figs. 4, 5, 6; Newll, Nanina (Macrochlamys),
Hand-1. 1, 15378, p. 23; Godwin-Austen, A. M. N, H. (6) ii, 1888,
pe 965 id. P Z, 5, 1895, pp. 441, 446 ; id. Mol. Ind. ii, 1898,
p. 50,

Shell narrowly perforate, depressed, smooth, with faint micro-
scopic traces of minute, close, spiral (longitudinal ) striation, polished,
pale yellowish or greyish brown ; spirve very depressedly conoidal,
suture faintly impressed ; whorls 6-7, slightly convex above, in-
creasing slowly and regularly, the last rounded outside, obtusely
subangulate above the pcrliphen in immature shells, convex
beneath ; aperture slightly oblique, lunate ; peristome thm, upper
margin straight, basal slightly arcuate, columellar oblique, ex-
panded thmug wut the greater part of its length, more broadly
above.

Major diam. 121, min. 11, height nearly 6 mm. A rather
smaller specimen with 6 whorls measures 111 x 104 x5 mm.

Hab. Mount Harriet, Port Blair, South Andaman Island.

Benson’s type measured only 10 mm. in major diameter.

The figures in the * Conchologia Indica ’ are not good, and per-
haps represent a different shell. /. stephus may be recognized
by its closely-wound whorls, low spire, and want of distinet
sculpture under the microscope.

Animal throughout yellow, except the tentacles, which are
black, sole of foot also yellow (Newill).

[In a specimen recently examined, sent home by Mr. (. Rogers
from South Andaman Island, a minute left shell-lobe is present,
contracted and hooked in the spirit-specimen. Preserved in this
way and brittle, it would very readily be broken off. The penis
has a small coiled czecum : the jaw a small central projection. In
the radula the laterals are slightly curved aculeate teeth, and the

formula is
<11 IR A o SRS (SR [ | MRS R [ |

41 . 1 . 41
in all respects similar to that of M. exul.]
*9()3, Ma.nruchla,mys woodmasoni, (fodwin-Austen (Nevill, M'S.), Mol
Ind. 1, 1888, p. 209, pl. 53, fig. 2.

Macrochlamys wnndmamm‘ma [rﬂffit‘fﬁ—.r“ii‘ﬁ.i!ﬂﬁ#, P Z 8 1895,
pp. 441, 416,

“ Shell not quite mature, perforation minute, verv depressedly
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zlobose, glassy, rather solid ; sculpture quite smooth; whorls 6,
closely wound, flat above, subangulﬂ.te above on periphery.

“ Major diam. 95, min. 8, alt. axis 35, body-whorl 2:8 mm.”
(Godwin-Auwsten.)

Hab. Little Cocos Island, Bay of Bengal.

The figure represents a discoidal furm, not unlike that of
M. consepta, with a scarcely exserted spire. The shell is deep and
tumid beneath, and the ng-nh:st diameter much nearer to the spire
than to the base.

b. Depressedly conoid, more or Tess lenticular.

204, Macrochlamys aulopis, Bs. (Helix) 4. M. N. H. (3) xi, 1863,
S18; H. & T. (Helix) . I. 1876, pl. 30, figs. &, *1 J"m'ffn’
{\"tnllm} Heand-l. i, 1878, p. 52.
Helix aulopsis, Pfr. M’ou. Tel. v, 1868, p. 93; Godwin-Austen
(Macrochlamys), P. Z, 8, 1595, p. 446,

Shell openly perforate, subumbilicate, depressedly conoid, len-
ticular, smooth, slightly polished, minutely decussated beneath a
lens bv transverse and rather distinet longitudinal lines both
above and below, thin, translucent, greyish-brown horny ; spire
conoidal, suture very s]lﬂ'hth impressed ; whorls 3, gl'ulmllf. in-
creasing, flatly convex nbme, the last almrplv carinate at the
periphery, moderately convex beneath; aperture oblique, quad-
rately ]un ate, subsecurifor m 3 }mrlaimm thin, columellar margin
slightly ul:rllqnv, carried forward, and triangularly reflected above.

Major diam, 12, min. 10, alt. 6 mm,

Hab. South Andaman Island, not eommon.

Animal light grey, mottled with a darker shade (Nevill). Right
shell-lobe well developed. Teeth on radula 420.8.1.8. 20+
about.

205. Macrochlamys pseudaulopis, Godwin-Austen (Nevill, MS.),
A. M. N. H.(6) i1, 1838, p. 56 ; id. P. Z. S. 1805, p. 447.

This is distinguished from M. awlepis by rather smaller size,
brighter and wmore rofous-brown eolour, by the longitudinal
(spiral) sculpture above and below being IE% strong, and fine and
close instead of distant, by the suture being rather deeper, the
whorls more convex, the last whorl less ﬂh:lrpij.' keeled and more
swollen beneath, the aperture higher in proportion to the breadth,
and the eolumellar margin vertical above and broadly reflected.

Major diam. 10, min. 8, height 5 mm.

Hab. South Andaman Island. Common on Mount Harriet
{ Newill).

Animal blackish throughout.

206, Eucruchlamys ferdiana. Godiwin-Austen (Nevill, MS.), A. M.
N. H. (6) 1i, 1888, p. &t ; id. P. Z, S. 1895, p. 446,

Shell subobtectly perforate, depressedly conoid, bluntly keeled,

R e aam——————
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thin, pale yellowish to rufescent horny, not polished above, more
so beneath, transversely striated and with subobsolete rather dis-
tant longitudinal (spiral) lines, and obliquely somewhat eclosely
irregularly and flexuously 1-urrﬂh, above, faintly decussated and
much smoother below; spire conoidal, the sides convex, apex
obtuse, suture almost ﬂat whorls 5, ﬂatI. convex a.l;me, the
last rather broader, bluut]}' mlgulute at the periphery, slightly
tumid beneath ; aperture oblique, subovately lunate; peristome
thin, in one plane, columellar margin curved, scarcely vertical
above and briefly but broadly reflected, partly concealing the per-
foration.

Major diam. 18, min. 16, height 10 mm.

Hab. South Andaman.

Distinguished by its peculiar wrinkled surface. By this young
specimens may be separated from M. pseudaulopis, which they
otherwise resemble.

207. Macrochlamys? perinconspicua, Godwin-Austen (Nevill, MS.),
A. M. N. H. (6) ii, 1888, p. 57.

Shell narrowly umbilicate, conoidly depressed, sublenticular,
not very thin, slightly polished above, more brilliantly beneath,
marked with fine, close, spiral or cuncentlm {]ﬂnglmdmal) im-
pressed lines above and below, brownish horny ; spire conoidal,
with the sides convex, apex ﬂbtuse, suture impressed ; whorls 5,
regularly increasing, convex ; last whorl bluntly angulate at peri-
phery, convex beneath; aperture oblique, subangulately and
broadly lunate, =;|1hmf1tp+ peristome straight, basal margin mnch
rounded, columellar vertical, slightly reflected.

Major diam. 75, min. 7, height 4 mm, Smaller shells measure
6 x5 x 35 mm,

Hab. Little Brother Island, Andaman group.

This is probably not a Macrochlamys.

208, Macrochlamys? battimalvensis, Godwin-Austen (Nevill, MS.),
A. M, N. H. (6)1ii, 1288, p. 58,

Shell narrowly umbilicate, depressed, lenticular, compressedly
carinate, not thin, smooth, finely transversely striated and decus-
sated with microscopie rather distinet longitudinal impressed lines
above and below, brownish yellow ; spire low, conoidal, suture
almost flat ; whorls 41, flatly convex, the last compressed above
the prominent keel, more convex beneath, tumid around the deep
pervious umbilicus ; aperture oblique, subsecuriform ; peristome
thin (? immature), straight, columellar margin vertical, rather
broadly reflected.

Major diam. 95, min. 8, height 4 mm.

Hab. Batti Malve, one of the Nicobar Islands.

This shell is not like any known Macrochlamys, and the only
specimen may be immature,
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(+. Species from Indian Peninsula and Ceylon, having Rajputana,
Central India, and Chutia Nagpur on the north.

(Of the greater number the generic affinities are doubltful.)

a. Subglobosely depressed or subturbinate.
a'. Longitudinal seulpture present (microscopical).

209, Macrochlamys? tenuicula, . 44 P Z S 1868, p. 14, pL. 14,
fie, 95 Pf. (Helix) Mon. Hel, vii, 1876, p. 94; H. & {l}-ielix)

7. 18:6, pl. 89, figs. 7, 10; B{f J 455 188(1, 2, p. 196,
pl. 2, fig. 8.

Nanina {ngmch}ﬂmjs) eltulgens, Nevill (BIf. MS.), Hand-l. i,
1878, p. 26.

Nanina ( Mieroeystis) tennicola, Nevill, Hand-1. 1, 1878, p. 36 ; Peile
(Microeystina), Jour. Bom, N. H, Sve. xi, 1897, pp. 133, 262.

Shell openly perforate, subumbilicate, turbinate, thin, yellow or
fulvous horny, polished, transparent, striatulate, and under the
microscope finely decussated on the upper whorls with minute,
close, impressed spiral (longitudinal) lines; spire subconical, the
sides slightly eonvex, apex obtuse, suture slightly impressed ;
whorls 51-6, flatly convex above, mther closely wound, the laat
subangulate at the periphery (distinetly angulate in immature
shells), econvex beneath ; aperture oblique, diagonal in the young,
roundly lunate ; permtomc thin, straight, columellar margin much
curved and mur]:,f vertical abﬂvf-, turuad har:k at the perforation.

Major diam. 9, min. 8, height 7 mm.

Hab. Bombay and the Western (Ghats, Khandalla, Saltara, and,
according to Nevill, Surat. 1 obtained young specimens in the
Rajpipla Hills at L‘I'hn!rr'mm

The animal 1s nea,rlv black ; foot very long and narrow ; shell-

lobes to mantle small, pointed ; a large lobe above the mucous
ore,
: This shell is easily recognized by its turbinate shape. The
specimen originally described by H. Adams, 6 mm, in diameter,
was immature. Some shells measure 10 mm. in major diameter.
The young shell, however, with 4 whorls and the aperture diagonal
and almost securifnrm, 18 rhiclzer than older specimens and has all
the appearance of an adult shell, the peristome being rather
blunt.

b'. No longitudinal sculpture.

210, Manmﬂhlﬂ.mys fragilis, Hutton (Nanina), J. 4. S. B. 1838,
216 {Hellx} Mon. Hel. 1, 1847, p. 48; iv, p. 30; Bens.
},1'9111. ('\uuna}, .M. N. H. (2)ii, 1843 p- 163.

Shell openly perforate, subturbinately depressed, thin, polished,
smooth, pale umber ; spire conoidal, apex obtuse, suture impressed ;
whorls 41, convex, the last broader and ventricose, obsoletely
subangulate at the periphery (more angulate in young), rather flatly
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convex beneath; aperture oblique, subquadrately lunate; peri-
stome thin, columellar margin incurved, vertical and ntlm
broadly reflected above.

Major diam, 73, min. 7, height 5 mm.

Hab, Kirmalliah, about 5 miles from Neemuch in Central India
( Hutton).

The original specimens were found crawling on Dhak or Palds
(Butea frondosa), and it is not clear that they were mature. The
description is taken from two immature specimens in the British
Museum, presemed by Capt. Hutton. The diameter of Hutton’s
type was 0°35 in. (9 mm.). The species is allied to M. tenuicula,
but is more openly perforate and less angulate at the phemphu:,,
besides wanting the longitudinal sculpture of that shell.

211. Macrochlamys ? lixa, BIf. Nanina (Macrochlamys ?), J. A. 8. B.
18686, 2, p. 35; Pfr. (Helix) Mon. Hel. v, 1868, p. 79; H. & T
{Hellx} C. 1. 1876, pl. 149, figs. 5, 6; Neviil ['\Eumm]l Hundel. 1,
1878, p. 26.

Shell subobtectly perforate, depressedly turbinate, subglobose,
very f;hm, above dull, w:tlmul: lustre, and, besides the mdmm;,f
striation, marked with fine, close, flexuous, transverse impressed
lines under the microscope, pfﬂished beneath, olivaceous or fulvous
with an olive tinge; spire conoidal, suture impressed; whorls 6,
convex, the last much broader, rounded at the periphery, tumid
beneath. Aperture oblique, ]arge, roundly lunate, almost as high
as broad; peristome thin, straight, columellar margin s]m‘htly
oblique, nearly vertical above, reflected, not broadly but so as partly
to cover the perforation.

Major diam. 16, min. 14}, height 10 mm.

Hab, Orissa and sz]mn {Bn:lf Beddome). The locality origi-
nally given, Anaimalai Hills, appears to have been a mistake,

212. Macrochlamys? hebescens, Bif. Nanina (Macrochlamys), J, A,
8. B. 1866, 2, p. 34; Pfr. (Helix) Mon. Hel. v, 1868, p. 78;
H. & T. (Helix) C. 1. 1876, pl. 149, fig. 1; ? Newill, Nanina
(Macrochlamys), Hand-i. i, 1878, p. 20,

Shell searcely perforate, conoidly depressed, yellowish or fulvous,
thin, horny, dull [w1LhunL lustre), marked with very close, micro-
scopie, mlplv%ﬁi’d oblique (transverse, somewhat llrt‘-gu[u and
wavy) lines above, more polished and radiately striated below ;
spire low, apex rather dllltl-'*!, prominent, subacuminate, suture
deep ; whmlﬂ 51, rounded, the first narrow, the last much broader,
very bluntly subangulate at the pernpiwrr and tumid beneath ;
mouth large, ne*u*i} vertical, lunately subovate, breadth execeding
the hmghf peristome thin, ﬂh.u"iif margins subdistant, united by
A very thiu EII.H'[IS columellar margin nmrl_\r vertical above, very
briefly and brr}mll}r reflexed, nearly covering the perforation.

Major diam. 15, min. 121, height 81 mm.

o
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Hab, Jeypore, Vizagapatam. The locality originally given,
Anaimalai Hills, is erroneous, as in the case of M. infausta and
M. haa.

This may perhaps be a variety of M. liwa, with a lower spire.

213. Macrochlamys pedina, Bs. (Helix) A. M. N, H. (3) xv, 1865,
p- 13; Ffe. (Helix) Mon, Hel v, 1868, p. 100; «d. vii, 1876,
108 530; H. & T. C. I 1876, pl 51, fig. 3; Stol. J. A. 8. B.
BL L, 319, footnote ; (;u{i’wm-Amten Mol. Ind. 1, 1898 pl. 21,
fig. 18 {-1: ulpture nf inner whorls) ; id. 1, 1907, pp. 87, 133
pl 83 (anatomy); Peile (Nanina), Juur. Bom. N. H. See. xi,
1897, p. 133; Kobelt, Nanina (Xestina), Mart. & Chemn. :Esg.rst
E’uncﬂe,-{faq’s., Ennitil:l:ﬂ, 1901, p. 980, pl. 254, figs. 4, 5; .
(Macrochlamys) ¢ e. liiﬂI p- ]U 1 pl. 263, fig, 2.

Helix vitrinoides, Pfr. (pt. }. ﬂ‘fmﬁ & Chemn, (nee Desh.) Syst.
Conel.-Cab, 1‘}D],pl 11(." fige, 10-12 (nee 13-15).

Shell rather openly perforate, conoidly depressed, very thin,
translucent, polished below, less so above, smooth, without longi-
tudinal sculpture, but minutely, closely, and ﬂexuuusl}r striated,
tmnsxemely on some of the inner whorls, yellowish to fulvous
horny ; spire very low, but varying in height, suture impressed ;
whorls 61, slightly convex above, the last broader, bluntly i
angulate ‘above the periphery, somewhat tumid beneath ; aperture
uhghtl}r oblique, roundly lunate ; peristome very thin, columellar
margin much carved, vertical and reflected above, pnrtl:,' covering
the p::*rf'ﬂmtmn

Major diam. 30, min. 254, height 13} mm. Other specimens
measure 30, 261, and 151, and 28, 25, and 13.

Fig. 50.—Macrocklamys pedina.

Hab. A considerable part of the Bombay Presidency. Common
at Bombay and Khandalla, and reported from Cutch (Stoliczka),
Poona, Singhar (W, I B.), Ahmednagar, and South Canara
(Beddome). The South Canara shell bas a higher spire. A very
similar form, perhaps a variety, is found at Karnul (Beddome).

Animal pale to dark grey or blackish in colour ; shell-lobes well
developed, right dorsal lobe ample, left dorsal lobes in two parts.
Teeth in radula of usual form: 44 .3.14.1.14.3.44(61.1.61).
The genitalia differ from those of typical Macrochlamys by the
ceecum of the male organ not being coiled, [thus resembling much
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more that of Ariophanta]. The spermatheca is very long and the
dart-sac long and eylindrical.
This is the largest Indian peninsular species.

Fig. 51.—Maerochlamys pedina.

A. Mantle-edges, showing shell- and dorsal lobes.  x 3.
Grenitalin, % 3.
Spermatophore. %34,
Ditto, portion of flume of.  x22-5.

Macrochlamys hardwickii.

B. Genitalia. Enlarged about 5 times,
Teeth of the radula.

214, Macrochlamys infausta, BIf. Nanina (Maerochlamys), J. A.
S, B, 1866, 2, p. 36; Pfr. (Helix) Mon, Hel, v, 1868, p, 124;

H.'§ T. (Helix) C. 1. 1876, pl. 159, figs. 2, 3.
Shell openly perforate, subumbilicated, conoidly depressed, sub-
clobose, thin, translucent, with a dull greasy lustre above, glassy
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below, brownish tawny; sculpture as in M. hardwickiz, the longi-
tudinal stri very close and minute, only visible under a strong
lens ; spire low, conoidal, suture impressed; whorls 6, convex
above, the last rather broader, rounded at the periphery, tumid
beneath ; aperture oblique, roundly lunate, margins converging ;
peristome thin, basal margin subarcuate, columellar margin much
curved, vertical above and rather broadly triangularly expanded
and carried forward, not reflected.

Major diam. 22, min, 20, height 14, Larger specimens mea-
sured 241 x 21 x 141 and 9E:r X 231 x 144,

Hab, l{us:.‘:.elcnuda Northern Circars, Madras Presidency
(Traill); Goleconda I‘Illlh, Ganjam and Jaipur (Beddome), not
Anaimalais.

This resembles M, hardwicki in form and sculpture, butis much
larger and has a more open umbilicus. It is distinguished from
M. mr:hm... M. petrosa, and M. perplana by more globuse form and
by sculpture. It differs from . peding in smaller size, different
seulpture, rounder periphery, and more open perforation. The
expanded portion of the columellar margin, viewed from beneath,
is carried forward almost at right angles to the direction of the
basal margin,

The localit y originally assigned to this species, the Anaimalai

Hills, appears to have been given in error, as in the case of
M, lixa,

b. Depressed or conoidly depressed.
a'. Diaineter not evceeding about 15 i,
(May possibly belong to Euryellamys.)

215. Macrochlamys? umbrina, Pfr. (IHelix) Mon. Hel iv, 1859,
p. 493 M. & T. (Helix) €. 1.'1876, pl. 89, figs. 1, 2, 3.

Shell scarcely perforate, conoidly depressed, thin, translucent,
polished, very i1ml:+r and closely striated EI}II"L“j' (lungjatudnmllv)
beneath the microscope, brownish tawny; spire low, conoid,
suture impressed ; whorls 41, convex, the las,t broader, rounded at
periphery, flatly convex beneath, sunken around the perforation ;
aperture allwhth oblique, lunate; peristome thin, straight, columellar
margin q:ablulm- reflected above, almost cunwalmg the perforation.

Major diam. &, min. 7, height 45 mm.

Hab, Ceylon, Badulla district (Layard).

216. Macrochlamys? nepas, P’fr. (Helix) P. Z. S. 1855, p. 91; id.
(Helix) Man. Hel. iv, 1859, p. 24 ; H#. §& T. (Helix) C. I 1876,
pl. 132, tigs. 1, 2

Shell narrowly peﬁm ate, conoidly depressed, thin, smooth,
polished, finely and eclosely striated spirally [lﬂng'ltuchna]l:,r)
Leneath the microscope, orange-brown; spire conoid, suture
impressed ; whorls 4}, convex, the last broader, rounded at the
periphery, tumid at base; aperture subvertical, roundly lunate ;



MACROCHLAMYS, 135

peristome thin, straight, columellar margin curved, vertical above
and expanded, narrowly reflected.

Major diam. 74, min. 63, height 5 mm.

Hab. Ceylon.

The above description is taken from the typical specimens in
the British Museum, but they differ somewhat in colour and in
the shape of the mouth from Pfeitfer’s original description. He
described the shell as purplish brown, and the aperture as broadly
lunate,

217. Macrochlamys? woodiana, Pfr. (Helix) P. Z. S. 1851, p. 254;

id. (Helix) Mon. Hel, iii, 1853, p. 87 ; H. & 7. (Helix) e lHrh
pl. 32, figs. 2, 3; Ne‘m!ﬂ.’ Jour, Co ;chs_,.ri xxvi, 1378, p. 60; id,
Hand-l. i, 18.‘3 p. 22.

Helix car I]LUI&-, Ijﬁ P. Z. 8. 1854, p. 148; f-:-!. Mon. Hel. iv, 1859,
p- 47; H. § T. C. I, 1876, {} 123, figs. 2, 3.

Helix semifusca, apud Lfr. Mon. Hel, iv, 1859, p. G2, pt.: nec
Deshayes, vide N evill, t. e,

Shell very narrowly umbilicated, depressed, thin, smooth, glassy,
yellowish to fulvous horny, with very fine indistinet spiral
striation only visible when highly magnified ; spire low, conoidal,
apex rather prominent, suture well impressed ; whorls 6, convex,
increasing slowly, the last scarcely broader, bluntly subangulate
at periphery, flatly convex below; aperture oblique, broadly
lunate; peristome thin, basal margin shghtly arcuate, columellar
curved, oblique, not reflected over the umbilicus, but carried for-
ward for a short distance.

Major diam. 12, min. 11, height 53 mm.

Hab. Ceylon and Southern ludm Trichinopoly, Kolamalai
Hills, :"u'uut (W. T. B.); Myhendra, ‘Pravancore ( Beddoie).

A common species in the Carnatic and, apparently, in Ceylon.
Nevill has shown that the true Heliz semifusca of Deshayes,
supposed to have been brought from Pondicherry, really came
from Mauritius. At the same time the shell described by Pfeiffer
is different from woodiana, as Nevill shows. The types of
I, woodiana and f1. carneole in the British Museum appear to me
identical.

218. Macrochlamys? rutila, Bif. P. Z, 5.1904, ii. p. 443, pl. 25, fig. 11,

Shell perforate, depressed, glassy, polished, closely, 13*_11|'|u.telj,r
and regularly striated longitudinally (spirally) under the micro-
scope above and below, light chestnut; spire very low, suture
slightly impressed ; w horls 6, convex, the last broader, rounded at
the periphery, convex beneath ; aperture slightly oblique, lunate ;
peristome thin, upper margin slightly arcuate, basal nearly straight,
eolumellar nhhqm briefly and triangularly reflected above.

Major diam, scarcely 15, min. 13, luﬂghl; 6 mm,

Hlab. Anagundi Shola, Anaiwalai Hills (Beddome).
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219. Macrochlamys? vallicola, Pfr. (Helix) P. Z. 8. 1854, p. 289 ; id.
(Helix) Mon. _Hﬂ'lf iv, 1859, p. 46; I, & 7. (Helix) C. I. 1876,
pl. 128, figs. 8

Shell perforate, depressed, smooth, bighly polished, marked
with fine, concentric (longitudinal), not very close, and slightly
impressed lines (only visible under a microscope) above and faintly
below ; isabelline tawny, whitish beneath; spire almost flat,
suture shallow, slightly impressed ; whorls 5, slightly convex, the
last rounded at the periphery, convex below ; aperture subvertical,
lunate ; peristome thin, straight, columellar margin oblique, ex-
panded, reflected above.

Major diam. 12, min, 10, height 5 mm.

Hab, Kundah III Is, the western part of the Nilgiris (Pirrie).

220, Macrochlamys todarum, W.§& H. Bif. (Helix) J. 4. 8. B. xxx,
1861, p. 353, pl. 1, fig. 8; Pfr. (Helix) Mon. Hel. v, 1863,
].m- I, S 7 4 {“Ell\} f' 1. 1876, pl. 64, figs. 4, 5; i"-eutff

l;m.mm. (Macrochlamys), Hand-I. i, 1878, p. 26.

Shell subobtectly perforate, subturbinately depressed, thin,
smooth, polished, mmuile and closely striated cmmentlmallv
(longitudinally) thrmablmut beneath the microscope, rufescent
brownish horny ; spire conoid, apex acute, suture impressed ;
whorls 6, umvex, the last considerably broader, rounded at peri-
pbery, convex below ; aperture subvertical, roundly lunate ;
peristome thin, basal mzun'm slightly arcuate, columellar eurved,
vertical above, tlmngul'uhr reflected partially covering the per-
foration,

[““ Animal of Nilgiri specimen very similar to H. vitrinoides
(1. e. M. indica, petrosa, &c.), and with precisely similar linguiform
processes to the mantle. Back very narrow but not keeled above.
Animal and mantle black.”— Extract from Dr. Blanford's Note-book. |

Major diam. 14, min. 12, height .-1 mim,

Hab. Nilgiri IIII]a Pykara, Neddiwuttom, 6000°, &c. Also
reported from other p:l,rts of the Nilgiris, from 'J‘mne\el]}r and
from the Shevroys.

221. Macrochlamys? perrotteti, Pfr. (Helix) Zeitschr. Mal. 1851,
p- 13; #d. (Helix) Men. Hel. ui, 1853, p. 63; . 7. e, vii, ]E-?ﬁ
P 110: id. (Helix) Mart. & Chemn. 6?;#1‘ Conch.-Cab, 1901, IlF]I'-.,
no. 1088, pl. 159, figs. 41-44; W. & H. Bif. J. A. S, B. 1861,

DF L

P easls 5

Shell perforate, depressed, thin, smooth, polished, with extremely
minute and close microscopic spiral striation, brownish horny ;
spire very low, conoid, suture slightly impressed; whorls 51,
rather convex, the last muntled at the periphery a.nd flatly con-
vex beneath ; aputme subvertical, lunate ; peristome thm, basal
margin slightly arcuate, columellar ﬂbhque slightly curved, tri-
ar ugulmlv exiaan:led but scarcely reflected above.

Major diam. 8, min. 7, height 4 mm. A smaller form measures
T x6x3i.
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Hab. On the platean of the Nilgiris, 6000-7000" ; Pykara,
Avalanche, &. A common species. The longitudinal seulpture
is not easily detected.

Hanley (Conch. Ind. p. vi, footnote 13) states that this species
is African, but gives no evidence. Pfeiffer in the seventh volume
of the Mon. Hel., published the same year (1876) as Hanley’s work,
gives the Nilgiris as the only locality.

222, Macrochlamys? prava, Bif. P. Z. 8. 1904, ii, p. 443, pl. 25, fig. 9.

Shell perforate, depressed (the axis rather higher in proportion
to the diameter), thin, smooth, pcrlislmd with traces of ﬂlDSL, sub-
obsolete, irregular, longitudinal striation visible under a microscope,
brownish rufescent ; spire low, conoidal, suture faintly impressed ;
whorls 5, convex, the last mm:xdembly broader, well rounded at
the periphery and rather tumid below; aperture almost vertical,

Fig, 52 —Maerochlanys prava.

subovately lunate, almost ecircular; peristome fthin, straight,
columellar margin almost verfical, and slightly reflected above,
curved below.

Major diam. 104, min. 9, height 5] mm.

Hab, Beypur, Malabar (W. 1\ B.), Anaimalai Hills (Beddome),
Travancore. I have also specimens from Coonoor Ghat, Nilgiri
Hills, apparently belonging to this form.

This resembles the Arakanese M. kumahensis, but is slightly
less globose.

223. Macrochlamys? vilipensa, Bs. (Helix) 4. M. H. H. {2} xii, 1853,
p- 93; Pfr. (Helix) Mon. Hel. iv, 1859, p, 49; I, § -I:]IEII'{}
C. I lﬂ?ﬁ,pl 89, tigs. 4, 5, 6.

Shell openly and perviously perforate, depressed, translucent,
smooth, polished, amber-coloured or tawny ; spire slightly convex,
apex obtuse, suture impressed ; whorls 2, slightly convex above,
regularly increasing, the last rounded at the periphery, convex
beneath ; aperture scarcely oblique, broadly lunate; peristome
thin, straight, columellar margin much curved, almost vertical
above and reflected.

Major diam. 8, min. 7, height 4 mm.

Hab. Ceylon, Mehintali Rock (Layard); Calecad Hills, Travan-
core (Beddome).

This species resembles M. nepos, but is distinguished by narrower
last whorl, lower spire, and much more open perforation.
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e. Upper surface transversely plicate or vibbed.

224, Macrochlamys? peringundensis, Bedd. P. Z. S. 1891, p. 313,
pl. 29, tigs. 13, 14.

Shell minutely and subobtectly perforate, depressed, sublen-
ticular, thin, translucent, polished, greenish horny, rather irregu-
Jarly :md obliquely plicately striated above, amuoth beneath, very
minutely (microscopically) seulptured ]ung‘ltudmall}r above and
below with fine, close, papillose, irregular lines; spire low,
conoidal, the height above the periphery less than that below,
suture scarcely impressed; whorls 51, flattened above, the last
broader, sharply angulate at the periphery, swollen below ; aper-
ture ohlnlue mngulzuelvlunate peristome thin, straight, columellar
margin curved, vertical and reflected above,

Major diam. 16, min. 13}, height 8 mm.

Hab. Pmmn'unda Hill, Anmmal'ub 5000°,

Ap]}me,lth an ally of M. plicifera, with similar microscopical
sculpture, but distinguished by the plications not passing over the
periphery and by other characters. Animal not known.

d. Shells not eveeeding about 6 mm. (§ ineh) in diameter.
(Generic affinities doubtful.)

a. Depressed or conoidly depressed.
b. Swmoath.

225. Macrochlamys? perfucata, Bs. (Helix) 4. M. N. H. (2) xii,
1853, p. 98; Ffr. (Helix) Mon. Hel. iv, 1859, p. 50.

““ Shell scarcely perforate, depressed, translucent, purplish
brown, highly polished ; spire slightly raised, suture submar-
ginate, apex obtuse ; whorls 4, rather convex, closely wound, the
Jast rounded, convex beneath ; aperture lunate, scarcely oblique ;
peristome snalgh‘r sharp, columellar margin vertical, gently
reflected ; umbilicus not pervious.

“ Major diam. 5, min. 3, axis 3 mm.” (Benson in Latin.)

Hab, in the district of Galle, Ceylon (Layard).

I do not think the Microcystina from Bintenne and Matale
(1800-2000"), north of the mountain complex in South-western
Ceylon, can be the same as this species from Galle on the south
coast, although referred to it by Godwin-Austen (Mol. Ind, 1,
p. 110, pl. 92, fig. 4). It is quite possible that Benson’s type, now
no lc-nﬂ*c,r av allthIL, may have been immature, but the differences,
L*spwmih in the character of the aperture, are too great to be
attributed to age alone.

226. Macrochlamys ? tratanensis, Jowsseaume (Vitrea), Mém. Soe,
Zool. Fr. vii, 1804, p. 270, pl. 4, fig. 11.

¢« Shell scarcely perforate, lenticular, depressed, thin, smooth,
diaphanous, yellowish glassy, polished above, below obscurely and
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radiately striated ; spire scarcely raised, suture linear ; whorls 4,
depressed, convex, the last but little broader at the base, not
descending ; aperture nearly vertical, roundly semilunar; peri-
stome simple, acute, thin, fragile, columellar margin reflected
below and almost cuncealmg the small umbilicus.

“ Major diam. 5, min. 4, height 2 mm.” (Jousseawme in Latin.)

Hab, Nuwara Ellia, Ceylon.

Probably not adult. The periphery is rounded, not angulate.
Only two specimens were obtained. This llllbht perhaps be
M. perfucata, but as it inhabits the higher mountains of Ceylon
it 18 not safe to identify it with a species living near the sea-
level.

b'. Longitudinally striated.

T I![&nruchlamysf kandiensis, Godwin-Austen (Nevill, MS.), Mol,
Ind. i, 1883, p. 90, pl. 14, tig, 2.

Shell perforate, conoidly depressed, rather solid, dark chestuut-
brown, polished, finely, rather distantly striated longitudinally
beneath the microscope above and below ; spire low, convexly
conoidal, apex obtuse, suture shallow ; whorls 5, convex, the last
well rounded at the periphery and moderately convex beneath ;
aperture slightly oblique, rather broadly lunate ; peristome llun
columellar margin oblique, slightly curved and expanded, more
reflected above.

Major diam. 3}, min. 3, height 2 mm,

Hab, Kandy, Cevlon.

228, Macrochlamys? neherensis, 5s, (Helix) 4. M, N. H, (3) xiii,
1864, p. 210; Bfr. (Helix) Mon, Hel, v, 1868, p. 164; H. & T.
(Helix) C. I. 1876, pl 32, figs. 5, 6; New. :&ﬂnmﬂ, [“ll:lﬂﬂ:,-ﬂtl&jl,
Hand-1. 1, 1878, p. 38

¢ Shell narrowly and deeply (perspectively) umbilicate, depressed,
obliquely striatulate, decussated above and below with very close
spiral or concentric impressed lines; spire slightly convex, apex
flattened, suture marginate, suhﬂ:umlmu]d,tn, whorls 5, slightly
convex, the last rounded at the periphery, convex beneath, exca-
vated round the umbilicus ; aperture oblique, broadly lunate
'E)E._I‘Ibtﬂll'll., thin, straight (in one plane), the Inarging joined by a
thin minutely granulate callus; columellar margin subvertical,
short, shghtly retlexed.

i Mujnr diam. 5, min. 4, axis 2 mm.” (Benson in Latin.)

Hab, Mahableshwar and Khandalla ( Fairbank:).

The description is a translation of Benson’s Latin one, except
that 1 have omitted the term lenticular., I had specimens of this
shell, but they have been crushed.
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229, Macrochlamys? atoma, Bif. (Fairbank, MS.) P. Z. 8. 1904, ii,
p. 443, pl. 25, fig. 6.

Shell openly perforate, depressed, discoidal, rather solid, smooth,
glassy, longitudinally (spirally) striated n,hme and beneath under
the microscope with regular, parallel, subdistant, impressed lines,
whitish horny ; spire very low, almost flat, suture impressed 3
whorls 34, regularly increasing, convex above, the last nof
descending, rounded at the periphery, flatly convex beneath ;
aperture slightly oblique, lunate ; peristome thin, upper and hﬂa.n,l
margins moderately arcuate, columellar margin very oblique, almost
horizontal, not reflected.

Major diam. 15, min. 12, height 0:6 mm.

Hab. Godavari Valley. I have obtained specimens from Paitan
near Ahmednagar to below the first barrier at Dumagudlon, also
in the Wardha and Penganga valleys. Found commeonly with
other shells amongst the débris deposited by river-floods and
marking their hlghest level. I believe I also obtained this shell in
the Nerbudda Valley. All specimens obtained were dead and
usually milky white.

[Appendix to MACROCHLAMYS,

No. 116 (p.79). Macrochlamys vesicula, Bs., should be vesicula,
Hutton.

It is impossible now to ascertain on what shell Mr. Benson
based his first deseription of this species; he believed it had a
wide geographical range. Unfortunately, the exact locality of
the shell Dr. Blanford has described is not specified, nor is it now
to be found among his shells. The Murree specimens (p. 79) are
distinet,

The H. vesicula of Hutton, 1837, was certainly Himalayan ; he
speaks of it as oeccurring from Monee Marjora, on edge of the
plains, to Simla and the forest of Mahasu, 10,000 feet. He and
Benson gave it an even greater range, as Dr. Blanford explains,
p- 80. Thus it was that in 1852, fifteen years later, we find him
giving an amended desecription of a shell he found at Soti Durga,
at head of the Gangetic Delta, under the name #. vesicule. The
typical specimens are in the MeAndrew Collection at Cambridge,
and now before me, marked Himalaya ; but it is not the original
label, these were all destroyed, and fresh substituted by MeAndrew.
These shells are unmlstakablj,' from Lower Bengal, and I can see
nothing to distinguish them from M. subjecta of Rajmahal,

The two species from between Neemuch and Mhow, recorded
by Captain Hutton as Nos. 28 & 29, J. A. 8. B. 1834, pp. 520-21,
and of which he gives descriptions of the animals (sufliciently good
to distinguish them when some one finds them again), cannot
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possibly be the same as the Himalayan /. vesicula. Hutton, who
was a very accurate observer, noticed the difference between
them : he says “they have no tentacular processes on the right
side, no fleshy hook on the tail.” No. 8 Heliz of a previous
paper in same Journal, February 1834, p. 83, was a Macrochlamys,
and is now known as M, petrosa : * shell is like No. 29, but is
more polished.”

No. 192 (p. 121). Macrochlamys andersoniana, Newill.

Nanina honesta, var. andersoniana, Newidl, J. A. 8 B, 1877, 2,
p. 16 ; #d. Yunnan Ecped., Mol, IE?J P- 874.

Nanina {Maamchlnmxs} honesta, vear. muiersmn Rcem, Conch. Ie.
pl. 84, fig. 452 (as H honesta) 3 New, Hmad—iz-n‘, 1, 1878, p. 24.

Original description :—* This variety is distinguished (from
typical honesta) by its less depressed shape, it is stﬂ.rn:-ul} it at all
angled at the periphery (the angulation being very distinct in the
type form), the peristome not being so broadly reflected over the
periumtwn the substance and texture, IJLI‘f'E}IELtIUIl shape of the
aperture, and number of whorls are identical.”

Type of var. andersoniane from Ponsee (J. Anderson).

Diam. 11, axis 67 ; apert. alt. 4, diam. 51 mm.

Nevill records: Hab. Thy Lt'l’l'l}'{l, Sibsagur, Naga and Khasi
Hills, Chittagong and East Cachar, Dafla Hills, &e. 1 ean only
accept his Upper Burmah localities : Pudup} 00, 9nd Defile Irraw ady,
Naundin, and Ava. Specimens from Bhamo (Andersvn) in my
collection do not agree with the Assam shells, and I doubt the
identification, many of the shells having been collected by and
known to me. The description of the Bhamo shell is as follows :—

Shell globosely and depressedly conoid, narrowly umbilicated,
rather solid ; sculpture very smooth and glossy, longitudinal
microstriation ; colour pale horny with a greenish tinge; e.]}ire
moderately hlgh siightly convex; suture adpressed ; whorls 4 s
sides above convex and well rounded on- the periphery, the last
slightly descending ; aperture oblique, broadly lunate ; peristome
slightly thickened, straight, reflected considerably over the per-
foration.

Size : major diam. 10-3, minor diam. 85 ; alt. axis 50, alt. body
whorl 4-0 mm,

Having examined the animal of M. honesta from Moolayit,
Tenasserim, I have found considerable differences between it and

M. andersoniana, especially in the radula; this last I consider a
cood species. It was apparently this species, or one very like it,
which Stoliczka described in the Journ. Asiat. Soc. Bengal, 1571,
at the bottom of pp. 249-250, with the figures on pl. xvii. of
teeth of the radula, fig. 14, and the spermatophore, fig. 13.

No. 157. Macrochlamys beata, Godwin-dusten.

Teeth of radula are figured on p. 126, fig. 49 E.]
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[ ey to Species of Euplecta.

A. Shell turbinate or subturbinate, thin, horny, finely
decnasated above .. Lo RS Bint W . layardi.
subdecussata.
bacont,
acalles.
/ pulchella.
B. Depressedly turbinate, or turbinate or lenticular,
generally sharply keeled, with granular costulation
or striation on upper surface .............. Sl semidecussala.
: rosamonde.,
subcastor.
travancoriea.
ndica.
albizonati.
emiliani.
leevis.
hinoyaensis.
verrucule.
Muctuosa.
prestont.
seobinoides.
gardeneri.
C. Globosely concid or depressed, with rounded peri-
phETYE e e e e subopaca.
partita.
triment,

D. Conoidly depressed and carinate ................ «acuducta.
esabellinea.,
colletli.

E. Trochiform. :

e IR g P ARG s o e e R . o. . cacununifera,
granulifera.

b, Sculpture finely decussated .................... lyphasma.

2 turritella.

et T R AL G s S T s e L s L mucronifera.
phidias,
coneavospiva.
apreati.
orbiates.

F. Depressedly turbinate,

Finely decuseate o 0 e s e e s S mucosa. |
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[ Key to Species of Macrochlamys.

A. Species from Himalayas west of Nepal.
a. Subglobose or subglobosely depressed, not labiate. wvesicula.

ilavea.
nuda.
Feuluensis.
B. Species from FEastern Himalayas (Sthhim and
Western Blutan).

Y B e = or e wi  im e s s R tugurium.
WA ingl.
dalingensis.
opipara,
damsangensis.

b. h_ﬂt labiate.

e EnbmEbinRle: .. c e s e hodgsoni.
. I}f,pmased
@ Spirally (longitudinally) sculptured ...... seguar,
SEGUINS,
superflua,
rakaensis,
&, Smcmth Sini e s e o e min A A e L IEOTEOH,

a*, Conoidly dtpu,ssunl rugose transverse
(but no longitudinal) sculpture ., ... .... patane,

perfragilis.
e. With free eeeum to male organ .......... eess  richilaensis.
sathilaensis.
SENIOENSIS.
d. Shells not exceeding 6 mm.
. ],meludnmllj' striated or sculptured .. rorida.
RS TnoOt s e L g p s e durjilingensis.

C. Species from the Gr.:m;rer!m Valley and IDklta, the
N. W. Provinces, and Bengal with Rajmahal Hills,

a, Depressed or conoidly depressed .............. i«ndica,

'. Longitudinal flexuous impressed sculpture .. petresa (type).
¥. Very fine microscopic stri®® ............. oo hardwicla,

e (T i e B e P PR oo subjecta,
lecythis.
perplana.

1. Species from the Assam Hills, North and South of
Valley.

T e L A My S ST I atricolor,
castaneo-labiatu,
hepatizon.
leeta,

& Not labiate ......... S e e decussate,
lhotaensis.
rubellocinetu.
bilineata.
wedla,
cacharica.
salmonea,
gadwini,
terminus,
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a'. Shell globose,
4'. Strongly or microscopically striate longitu-
il A SR s § T e R beata.
IARTPUTENSIS,
- fragosus.
a' . Shell depressedly conoid.

G AT e e e e s B nt maliadeoensis.
hengdanensis,
FUZANUERSIS.
lechipaensis,

. hookert.
e. Upper surface transversely plicate or ribbed .... plicifera.
shisha.
d. Shells not exceeding about 6 mm. (a guarter
imch) in diameter. (Generie affinities often
doubtful.)
a. Subglobose or subturbinate.

b St e s vesesss. nengloensts,
koliaensis.
roberti.
tanrensis.

V. Longitudinally striatedl.................. longicauda.
dorant.
OFEgiRari.
umbraticola,

a', Defmed or conoidly depressed.
b". Longitudinally striated .............,.. saia.

preata,
rusticula,
E. Species from Burma, Arakan, and Tenasserim.
a. Peristome labiate ..... e Al LT e oy conseple.
el s e Rl S e S e e D petasus,
aspides.
b: Peristome mobilabiate . oo s oo - Sl L chaos.
a'. Longitudinally (spirally) striated .......... huwmahensis.
CrEusc.
b'. Subglobosely depressed.

IR T R R e salwinensis.

dugasti,
b, Depressed or conoidly depressed.

S TG e e SRR e e e subpetasus.
noxid,

b*. Longitudinally striated ............ nebulvsa.
notha,
hypolevea.
spreta,
patens,

e. Shells not exceeding 6 mm.
a'. Turbinate ........ S TR S s s LTI
&'. Depressed or conoidly depressed.
o e L o IR B S e B e molecula.
curvilabris,
4. Longitudinally striated ................ perpaula.

pawrillula.
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F. Species from Andaman and other Islands in Bay of

Bengal.

a. Depressed ............ S e . ivs chointr.

psendochoiniy,
exid,
stephus,
woodmasant.
b. Depressedly conoid, more or less lenticular .... anlopis.
pseudanlopis,
Jordiana.
perinconspicua,
bettimalvensis.
G. Species from Indian Pentnsula and Ceylon,
a. Subglobosely depressed or subturbinate,
a'. Longitadinal sealpture present (microscopical). tenuicuia.

&'. No longitudinal seulpture.................. Sragilis.
leve,
hebescens,
pedina.
infausta.

h. Depressed or conoidly depressed.

@' IJ))i;m,lnuna:f:aer not exceeding about 15 mm, ...... winbrina,
nEPHs.
woodtana,
rutile.
vallicola,
todarum.
perrattets,
prave.
viltpensit,

e. Upper surface transversely plicate or ribbed .... peringundensis.
d. Shells not exceeding about 6 mm. (} inch) in
diameter.

a. Depressed or conoidly depressed.

AT e L perfucata.
tratanens:s,

V. Longitudinally striated ................ Kandiensis.
neherensts,
atonmaa, |

(Genus PARVATELLA, nov.

Type, P. flemingi, Ptr.

Range. Western Himalayas of Kashmir,

Shell imperforate and with few whorls, rapidly inereasing, as in
Vitrina, Mouth very oblique and large. Usnually a thick oliva-
ceous epidermis.

Animal with elongate tongue-shaped shell-lobes, broader than
in Macrochlamys, and a pointed lobe above the large mucous pore
at the posterior termination of the foot. The male organ has a

eculiar disk-like coil, as in Owytes orobie and in typical forms of
Mucrochlamys, to which the retractor muscle is attached.
This genus has the animal of Macrochlamys, with a Vitrina-like

shell.
o
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[Fig, 53.—Parvatelle flemingi.

A, A’. Animal, drawn from specimen preserved in spirit. View of ‘right and
left sides. Natural size.

B. The right shell-lobe and right dorsal lobe. x3.

C. Partofthe genitalia: penis from both sides and amatorial organ. % 3'and 55,

D. Jaw and teeth of the radula. x253.] :
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230. Parvatella flemingi, Pfr. (Vitrina) P. Z. 8. 1856, p. 324 ; 1d.
(Vitrina) Nov. Conch. i, p. 99, pl. 28, figs. 1-3; #d. (Vitrina) Mon.
Hel. iv, 1859, p. 790; v,1868, p. 14; Newldl (Helicarion), Yark.
Miss,, Mol. 1378, p. 14; id. (Helicarion) Hand-l. i, 1878, p. 15;
Theobald (Helicarion ), J. A. 8. B. 1878, 2,p. 143 ; id. (Helicarion)
op. cif. 1881, 2, p. 45; Godwin-Austen (Macrochlamys), Mol.
Ind. i. 1888, p. 212, pl. 54, figs. 1-1e (animal and shell);
ii, 1899, p. 133, pl. 87, figs. 2-2d (spermatophore) ; [ Cockerell,
Pseudovitrine, secf. Helicarioning, fype Macrochlamys flemingi,
Pfr. A. M. N. H, (6) vii, 1891 (sine dese.)].

Helicarion austenianus, Theob, J. A, 8. B, 1881, p. 45, nee Nevill.

Shell imperforate (sometimes apparently subperforate behind
the columellar callus), depressedly globose, thin, opaque, not
polished, having an olivaceous rather silky epidermis, and sculp-
tured with plicate fransverse strie of growth, and with very
close, minute, longitudinal (spiral) lines, not always easily detected ;
spire subconoidly convex, apex blunt, suture moderately im-
pressed ; whorls 5, convex, somewhat flattened above, the last
large, rounded at periphery and swollen beneath, base smoother ;
aperture diagonal, lunately oval, having a pearly lustre within;
peristome with the epidermis projecting beyond the shell, margins
converging, arcuately dilated between upper and outer margin,
columellar deeply curved, meeting penultimate whorl at an obtuse
angle, reflexed above, forming a callus.

Major diam. 32, min. 24, height 17 mm. Some shells measure
as much as 42 x 31 x 20.

Hab. The ranges around Mari and in Hazira ; common at
Tandiani (2%eobald), The original loecality was by some error

iven as *“ Seind 7 ; but the box in the British Museum is marked

o eollected 10,000 feet above the sea on the Murri Hills,

N. Punjab.” Whether P. flemingi is found east of the Jhelum

River is not known.

The animal differs from other Fitrina-like mollusca and much
resembles Macrochlamys. The shell-lobes of the mantle are long
and pointed ; the mucous pore is large, with a distinct overhanging
lobe. In the generative organs the male organ is attached to the
retractor musecle by a disk-like coil, as in Oxytes orobia and most
species of Macrochlamys. Dart-sac large, spermatheca well deve-
loped, and a rather large kalc-sac. The teeth on the radula
are thus arranged: 62.3.24.1.24 . 3.62(89.1.89); central
tooth tricuspid, those on each side of it bicuspid; outermost
laterals very minute, bicuspid.

231. Parvatella magnifica, Rv. (Vitrina) Conch. Ieon., 1862, Vitrina,
sp. 17,

Shell depressed, thin, covered with a thin olivaceous epiderinis,
marked with transverse striee of growth and with fine subobsolete
spiral lines, scarcely polished above, more so beneath ; spire low,
convex, suture impressed ; whorls 41, flatly convex above, the
last not descending, rounded at periphery and beneath ; aperture
oblique, lunately oval; peristome thin, margins converging, upper

L2
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arcuately dilated at junction with right margin, columellar curved,
nearly vertical, slightly directed to right, where it meets penul-
timate whorl, and forming a small callus.

Major diam. 281, min. 21, height 131 mm.

Hab. Not clearly ascertained, but probably Punjab Hills. One
specimen marked * Scind,” which is not likely.

232, Parvatella altivaga, Godwin-Austen (Macrochlamys), Mol. Ind.
i, 1888, p. 213, pl. 14, fig. 2.
Helicarion flemingi, var. altivagus, Theob. J. A. 8. B, 1878, 2, p. 143,

Shell depressed, thin, translucent, not polished, transversely
plicately marked with lines of growth, crossed by fraces of fine
close longitudinal (spiral) lines, olive-brownish; spire nearly or
quite flat, suture very slightly impressed ; whorls 5, flat above,
last much broader, not descending, rounded at periphery ; aperture
oblique, lunately oval; peristome simple, margins converging,
columellar terminating above in a reversed callus.

Major diam. 30, min. 23, height 13 mm.

Hab. Uri in the Jhelum Valley, Kashmir.

A much thinner and flatter shell than P. flemingi, and rather
flatter than P. magnifica.

233. Parvatella austeniana, Newill (Helicavion), Yark, Miss., Mol.
1878, p. 14, figs. 22, 24; dd. Hand-l. i, 1878, p. 15; Godwin-
Austen, Mol. Ind. i, 1883, p. 215, pl. 54, figs. 4, 44, 45 (shell)
(nee Theob, J. A. 8. 5. 1881, p. 45).

Macrochlamys cassida, Godwin-Austen, Mol. Ind. i, 1888, p. 214,
pl. 54, figs. 3, 3 a (shell).

Shell depressedly globose, moderately thin, covered with a thick
dark olive epidermis, slightly polished, plicately striated trans-
versely, without longitudinal striation ; spire convexly conoid,
apex obtuse, suture impressed; whorls 5, convex, the last large,
but less broad than in other allied forms, descending in front,
rounded at periphery, swollen beneath ; aperture almost cireular,
lunate, higher than broad, diagonal; peristome simple, the epi-
dermis extending slightly beyond the shell, margins converging,
arcuate at upper portion of right margin, columellar lip regularly
curved and meeting the penultimate whorl at an open obtuse
angle, the upper portion with an appressed callus.

Major diam. 30, min. 24, height 19 mm.

Hab. Small specimens measuring 151 mm. in major diameter were
described from Sonamarg, in Kashmir, by Nevill, In Godwin-
Austen’s collection is a much larger shell from Uri, Jhelum Valley,
of which the dimensions are given above.

[Genus EUAUSTENIA.

Euaustenie, seetion of Austenia, Cockerell, A. M. N. H. (6) vii,
1801, p. 98 (sine desc.) ; Nawufilus, x1i, 1898, p. 10.

Shell differs from that of Austenia gigas in being more heliciform,

FEE
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shelly, and thin. The animal has large leaf-like right and left
shell-lobes, which in life nearly cover the whole of the shell.
In the genitalia the penis has a coiled emcum near the retractor
muscle, and is thus similar to Macrochlamys.

Liange. The Western Himalaya to Sikhim, and as far west as
the Kuram Valley, Trans-Indus.]

234. Euaustenia monticola, Pfr. (Vitrina) P. Z. S 1848, p. 107; 4d.
(Vitrina) Mon. Hel. ii, 1848, p. 497; Theobald (Helicarion), J. A.
S. B, 1878, 2, p. 143; Newill (Helicarion), ¥Yark. Miss., Mol. 1878,
p.15; id. (Hehearion) Hand-1, i, 1878, p. 15: nec Reeve, nec H.§ T,

nee G-,
Vitrina scutella, Bs. 4. M. N. H. (3) iii, 1859, p. 188, partim ; Pﬂ

Mon, Hel. iv, 1859, p. 498; Ru. Conch. Teon. izrr 18; A &T.C. I
187G, pl. [}l:, figs. 1 4 Godwin-Austen {*‘_\Luﬂtema}, Mol, Ind. 1,
1588, p. 232, pl. 62, hwx- 1-1e [shell and animal of the Murree
fmnﬂ Cockerell, Euaustenie (section of Austenia), A. M. N, H,
(6) vii, 1891, p. ‘-’JS (sine dese.) ; wd. Nautilus, xii, 1898, p. 10.

? Austenia serahanensis, Godiwin-Austen, Mol, Ind. i, 1888, p. 237,
pl. 54, fig. 4.

Shell depressed, thin, pellucid, very faintly striated, smooth,
polished, vellowish ]mrn}r, spire flat, apex very slightlv prominent,
suture impressed ; whorls 4,1‘a-pid1y increasing, flattened :me'e,
the last not descending, rounded at periphery, moderately tumid
beneath, flattened towards mouth; aperture oblique, ovately
lunate ; peristome thin, margins enm Ergmg, the upper str*ught
near the last whorl, then arcuate near right margin, columellar
sinuate, forming a rounded obtuse angle with basal margin.

Major diam. 18 min. 13, height 7 mm.

Hab. North-west Himal: ayas eastward to Naini Tal.

The animal (of A. seutella from Murree) [which 1 consider
distinet from monticola of Mussoorie] has well-developed dorsal
and shell-lobes to the mantle, [and these are qtutu plain and
unmottled ). The posterior portion of the foot is very L::rng and
sharply keeled above. The odontophore bears the following teeth :
30.2.14.1.14.2.30 (46.1.46).

Pfeiffer deseribed this shell from one of three specimens,
all smooth, translucent, and depressed shells, still in the British
Museum. Reeve figured a much more globose form,also in the
Museum, with a raised spire and different sculpture (apparently
E. cassida, Bs.). Hanley again figured apparently the same
species, and Godwin- Austen, Ims]ed hv Hutton, as pointed out
by I\ewl] has done the same. Theobald also I'ecorrnmed the true
monticola, which he had received from Benson. Seutella was
named from two different shells, one from Kashmir (Nasmana on
the Chandrabhaga River), the other said to be from Teria Ghat in
the Khasi Hills, The last is an obscure form not recognized
since. The Kashmir form differs slightly from E. monticola in
having its mouth even more lengthened, but it is doubtful whether
this is constant. I regard the two as identical.
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235. Enaustenia cassida, Hufton, J. A. S. B, vii, 1838, p. 214 ; Pfr.
( Vitrina) Mon. Hel. ii, 1848, p. 497; iii, 1853, p.2; .?‘E‘u. (Vitrina)
Coneh. Icon., Vitrina, fig. 10; H, & 7. (Vitrina) €. I. 1876,
pl. 152, figs. 2, 3; Nev. Hand-l, i, 1878, p. 15; Theobald, J. A.
S 61878, 2, p. 14 ; Godwin-Ausfen (Austenia), Mol. Ind. 1,
1828, p. 214, pl. 54, figs. 3, 3a (shell) [is a large Parvatella
austentana |.

Vitrina monticola, Rv. Conch. Ie., Vitrina, fig. 11; H & T. C. L
1876, pl. 152, fig. 1: Godwin-Austen {Austenia), Mol. Ind. i,
1888, p. 234, pl. 52, fig. 2.

Helicarion stoliczkanus, Nevill, Yark. Miss,, Mol. p. 15, figs. 19-
21 ; Theobald, J. A. 8. B.1881, p. 45; Godwin-Austen (Austenia),
Mol. Ind. i, 1888, p. 236, pl. 52, fig. 3 (shel ).

--—---"""IJ
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[Fig. b4.—Eunaustenia casside.

A. Animal, drawn from a spirit-specimen, viewed from both the right and
left side, %25 ; in the first the left shell-lobe is shown contracted and
rolled up. The genitalia, x4:5; jaw, x12; teeth of the radula, x368;
and shell, x 25,

Euvaustenie sfoliczlanns,
B. Animal looked at from above, x2:5. Specimen from Naini Tal.]
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Shell ovately depressed, thin, translucent, polished when young,
less so when older, faintly striated, sometimes more densely, pale
horny ; spire convex, suture 1mpres=sed whorls 41, convex, the
last ascending very slightly towards the peristome, rounded at
periphery, tumid beneath; aperture oblique, ovately Iunate ;
peristome thin, margins converging, upper margin straight at
first near penultlmate whorl, then arcuate, columellar sinuate,
meeting last whorl at an obtuse angle.

Major diam. 23}, min. 18, height 11 mm. (much larger speci-
mens occur, one of the largest measuring 30 x 23 x 13, another
264 x 20 x 12).

Hab. The Western Himalayas to Kumaun.

The type of cassida appears to he fu}m Simla, that of stoliez-
kanus from Almorah in Kumaun. It is possible that there are
two distinguishable forms ; but as steliczbanus is quoted by Nevill
from both Kashmir and Naini Tal, whilst the type of cassida is
from Simla between the two, it is most likely that all are varieties,
as was suggested by Nevill. The type of stoliczbanus measured :
major diam. 22, height 13 mm.

The animal of cassida was described by Hutton [from Simla] as
sometimes pale brownish, at others dark grey; [the shell-lobes in
both are speckled and the right has a central vein-like dark str eak].
“Two broad leaf-like processes, running to a point, are spread
over the shell when the animal is in nmfsinn so as entirely to
conceal it, and presenting the appearance of a latrre oray slug with
a hump- bacli, a fleshy anal horn, as in the genus Nanina.”  The
last, of course, refers to the lobe above the mucous pore.

[F-:-rmula. of a Simla specimen: 33.2.13.1.13.2.33
(48.1.48).]

236. Euvaustenia gurhwalensis, Godwin-Austen (Austenia), Mol. Ind.
ii, 1899, p. 108, pl. 91, figs, 1-1 % (shell, radula, &c.).

This is very similar to E. cassida, of which it may be a variety,
but it is distinguished by fine microscopic longitudinal spiral
striation crossing the plicate ridges of growth. It is more closely
wound, the last whorl being narrower, and the mouth higher in
proportion to its width ; but as only a single specimen is available
for examination, these differences may be more or less of an
individual character. There are about 4} whorls.

Major diam. 21, min. 16, height 10,

Hab, Paurhi, Garhwal, North-western Himalayas,

A thick dart-sac was found, pointed at the retractor muscle.
Radula like that of Austenia gigas. Rhachidian tooth strongly
tricuspid ; inner laterals bicuspid ; outer laterals pointed, with an
outer cusp some distance from the point ; nutermcst teeth minute
and unicuspid. [Formula: 40.2.,22.1.22,2,40(64.1.64).]
[This and the sculpture make 1t very dlstmct from the two
preceding species. |
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237. Euaustenia paurhiensis, Godiin-Austen (Austenia), Mol. Ind.
il, 1899, p. 109, pl. 91, figs. 2-3 ¢ (shell and animal).

Shell ovately depressed, thin, translucent, finely and irregularly
striated, slightly pnilshed }rellﬂwlsh horny ; spire convex, apex
exserted, suture impressed ; whorls 4, tumid, the last rounded at
periphery and beneath ; aperture obhque, subeireularly lunate ;
peristome very thin, upper margin nearly straight, columellar
sinuate, almost '.ertlc:ﬂ on the whole.

Major diam. 13, min. 104, height 6 mm.

Hab. Paurhi, Garhwal.

The specimens appear to be young, and may helnng to K. cassida.
The radula showed the following teeth: 36.2.15.1.15.2.36
(58.1.53).

238. Euaustenia theobaldi, Godwin-Austen (Austenia), Mol Ind. i,
1888, p. 936, pl. 52, fig. 5.

Shell very similar to E. cassida, but distinctly more globose,
aperture nearly circular, rather darker in colour.

Major diam. 19, min. 15, height 101 mm.

Hab. Chindb Valley, above the Bichlari River in Kashmir ;
Dharmsala in the Kangra Valley (Theobald).

This may possibly be a globose variety of E. cassida.

Subgenus SYAMA *,
Type, Macrochlamys prona, G. Nevill.

[Fig. 55.—Syame annandalei.
Part of the genitalia.

ew. Cmeum, . Male organ,

ep. Epiphallus. raip. Retractor muscle of
& Kalc-sae or flagellum, male organ.

ot. Oviduet. sp, Spermatheca.

pr. Prostats. vd, Vas deferens.]

# A Sanserit word for © black.”
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Animal mostly very dark coloured, with right and left shell-
lobes. No amatorial organ in the genitalia: the male organ as in
Macrochlamys,

239. Syama splendens, Hutton (Nanina), J. 4. 8. B. vii, 1, 1838,
p. 215; Pfr. (Helix) Mon. Hel. i, 1848, p. 73 ; 4d. b, iv, 1859,
P: ]‘-}-1 H, & T. (Helix) C. I, 1876, pl. .g] ﬁt‘rs iy 10 (is anuthm
sgec:es], Nevtll, Nanina (Bensonia), Hand-1. i, 1878, p. 49
(7 Panjab) ; . "'\am:m {Eens&ma} Yark. Miss., M’af ]SIE p. 18;
Godwin-Austen, Mol. Ind. i, 1583, p. 100, pl. 21 fig. 3 {sculpturm

pl. 22, figs. 4, 4 ¢ (shell),

Shell narrowly perforate, subdiscoidly depressed, smooth, horny,
brownish tawny above, paler, sometimes whitish, beneath ; radiate
(transverse striation almost obsolete); concentrie langltudma,l 1m-
pressed lines microscopie, flexuous and irregular; spire scarcely
raised, suture very slightly impressed ; whorls 7-8, closely wound,

Fig, 56.—Syaina spleadens,

almost flat above, the last rounded at the periphery, flatly convex
below, moderately excavated around the umbilicus; aperture
slightly oblique, broadly lunate ; peristome simple, straight, with
a white callous labiation a short distance inside, columellar margin
oblique throughout, scarcely reflected at the perforation.

Major diam. 154, min. 134, height 6} mm.

Hab. Western Himalayas, near Mussoorie and Simla, at eleva-
tions of T000-10,600 ft. (Hufton). The type was from Mahasu,
near Simla.

Animal dark verdigris-green (Hutton), pale grey (G'.-4.). Small
right and left shell-lobes, the left dorsal lobe divided into two.
Radula like that of M, indica: 30.2,12,1.,12,2.30 (44.1.44)
(Godwin-Austen). [This deseription of the animal refers to a
specimen sent to me as splendens by Mr. Theobald from Murree,
possibly one of those referred to in Jour. Asiat. Soc. Bengal, 1878,
p. 141, from Uri, Jhelum Valley, Kashmir. The shell of this
species is very similar to Hanley's figure in the Conch. Indica,
pl. 51, and very likely the same as the shell Nevill determined as
s;:-?e:-acfe:-as in ¢ Second Yarkand Mission,’ p. 18.]

More than one species may be found in collections with this
name. The shell figured by Hanley (C. I. pl. 51, figs. 7, 10) as
Heliz splendens is not Hutton’s original species described by
Benson. [Is quite a distinet shell, from Murree, described
below (No. 245) and referred to above.] Hutton in this as in
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some other instances may have used the name for different species
at different times. [This is much more likely to be a mistake
made by Hanley. The first specimens I collected at Mussoorie
were named for me by Captain Hutton and are now in the Natural
History Museum. Hutton only knew the typical Mussoorie and
Simla form ; he had never seen the species from Murree. ]

240. Syama prona, Nevill, Nanina (Macrochlamys), Yark, Miss., Mol.
1878, p. 17; Godwin-Austen, Mol. Ind. i, 185& p. 105 (dese.
ﬂnmml},pl 29 y fig. 2 (shell); ii, 1898, p. 43 {mdulm ElﬂdJﬂ-‘l‘F}

Macrochlamys ma&-urmnms !’mdwm-ﬂnsim, Mol. Ind. i, 1883, p. 94
(no description), pl. 21, hn 8 (sculpture on shell).

Shell perforate, depressed, almost discoidal, rather solid, light
tawny or brown, rather dull, not polished, smooth, with moderately
close, fine, regular, longitudinal striee, sometimes more or less
papillate ; spire almost flat, suture impressed ; whorls 5-6, flatly
convex above, the last whorl rather broader, rounded at the peri-
phery, not swollen beneath; aperture nearly vertical, broadly
lunate, with very frequently a thickened rib some distance inside
the peristome ; the latter is thin, basal margin slightly arcuate,
columellar oblique, briefly and narrowly reflected.

Major diam. 16, min, 14}, height 7 mm.

Hab. North-western Hlma]ayas

Reported from Garhwal, Naini Tal (typical var.), Mussoorie,
Simla, and Tandiani near Murree. Naini Tal specimens are small
only 12 mm. in diameter: the shell of which the dimensions are
given above was from Garhwal; a Mussoorie shell measures 18 x
163 7 mm., and has distinetly papillate seulpture (1. masuriensis) ;
smaller shells from Simla measure 14 x 12 % 6 mm. and have the
sculpture not papillate.

[Much confusion has been found to be the result of starting
with the idea that this species, S. prona, had a range extending
from Naini Tal on the east and even further, from the Dafla Hills
in Assam (Nevill) westward to Murree. When specimens from
the several localities on this range are examined together and
placed side by side the variation is so considerable, it is necessary
to separate some of these and give them specific rank.

I have left intact all that Dr. Blanford wrote. IHis deseription
of prona seems to be a general one; the precise locality of the
shell described is not indicated, and now it is not possible to find
the specimen,

The type of S. prona was from Naini Tal. Nevill's original
description is as follows :—

“ Whorls six, closely wound, the last only slightly deflected,
sometimes not at all, in which case, of course, the aperture is
quite vertical ; spire almost or quite flat; periphery rounded ;
umbilicus resembling that of Nanina petrosa, more open than in all

.
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the other allied species; horny-brown colour, smooth and polished
above and below; margins of aperture distinctly, but slightly
thickened. Type from Naini Tal: diam. 12, axis 44, alt. 53;
apert, lat. 6, alt. 4} mm.”

I am inclined to think that Nevill did not confine himself when
writing the above description to a single shell ; he had numerous
specimens before him from various places and was at the time
working ount Dr. Stoliczka’s collection made at Murree, finally
determining a shell from that place as pronc.

I have recently obtained from Naini Tal (N. Annandale)
specimens of exactly the same diameter as Nevill's type. The
axis is the same, viz. 4'5 mm,, but the difference between that
and the height of the shell is as much as 125 mm., clearly
showing that the specimen was on spire not * almost or quite
flat,” which applies exactly to the Simla form, of which I have
9 examples to refer to.

Desceription of a shell of this species from Kichha, Naini Tal :—
Shell depressedly conoid, solid, shiny, rather closely umbilicated ;
sculpture quite smooth, with fine tramsverse lines of growth
colour rich ruddy brown ; spire flatly eonoid, apex blunt; suture
well impressed ; whorls 51, well rounded on periphery, gradually
increasing, rather closely wound ; aperture lunate, nearly vertical
(indication of an earlier aperture is marked by a pale band);
peristome somewhat thickened, basal margin scarcely sinuate ;
columellar margin suboblique, very slightly reflected.

Size (largest specimen): major diam. 12:25, min. 103 alt. axis
50, height 6:75 mm.,

Animal with lobe over the mucous pore, very dark grey both on
foot and dorsal lobes. Both right and left shell-lobes present,
but short ; visceral sac darker ; renal organ ochre, ochraceous on
sole of foot. Generative organs: a coiled cmeum, to which is
attached the retractor musele; a very long kale-sac ; no amatorial
organ,

Central teeth tricuspid; admedian teeth elongate, narrow, with
cusp on outer side ; the 12 first marginals bicuspid, the outer cusp
low down, the next 18 aculeate, and the outer marginals very
small. Formula: 30.2.10.1.10.2, 30.]

[241, Syama prona, var. huttoni, Godwin-Austen.

Shell well perforate, depressed, almost discoid, base flat, vather
strong ; sculpture quite smooth; colour light tawny or light
brown ; spire scarcely raised above the last whorl, apex rounded ;
suture impressed; whorls 5, regularly increasing, somewhat closely
wound, rounded on the periphery; aperture flatly lunate, nearly
vertical ; peristome thin, basal margin slightly sinuate ; columellar
margin oblique, hardly reflected.

Size: major diam. 13-75, minor 12:0; alt. axis 475, height
6+5 mm.
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~ Hab. Simla (Captain T. Hutton): British Museum Natural
History. This shell was sent home by Capt. Hutton a long time
ago as [, petrosa, a name afterwards transferred to the species
found on the hills south of the Ganges. He also considered this
and the Mussoorie form the same. ]

[242. Syama promiscua, Godwin-Austen.
Macrochlamys prona, New., Theobald, J. A. 8. B. 1, pt. 2, 1881,
p. 46.

Shell hardly perforate, subdiscoid, not very solid ; sculpture
quite smooth, lines of growth not showing; colour very pale
brown, a white band behind the aperture; spire very low, only
just above the level of the last whorl, apex rounded; suture
shallow ; whorls 51, regularly increasing, the last rounded on the
periphery ; aperture nearly vertical, broadly lunate; peristome
thin, scarcely sinuate on basal margin; columellar margin very
oblique, no reflexion.

Size : major diam. 12:0, min. 11+0 ; alt. axis 4-5 mm.

Hab, Tundiani, near Murree.

This shell may be distinguished from S, prona by its more
discoid form, small perforation, and smooth surface. The animal
is described by Theobald as *long and slender, and dark slaty
above wiih long tentacles.” His largest specimen of 6 whorls
measured 15 x 13-4 x 7-8 mm. ]

[243. Syama masuriensis, Godwin-Austen, Mol. Ind. i, 1883, p. 94,
pl. 21, fig. 8 (sculpture on shell).
Macrochlamys prona, . ¢b. p. 103, pl. 22, figs. 2, 2 & (shell).

Shell very closely umbilicated, discoidal, base flat; seulpture
linear-longitudinal, each line formed by close-set papillate dots ;
colour pale sienna-brown, a darker conspicuous band of same
colour near the aperture, progress of growth is shown by the
ochraceous bands behind it at intervals; spire very depressed,
apex very flattened ; suture adpressed; whorls 6, regularly in-
creasing, sides flat above, rounded on the last; aperture lunate,
subvertical ; peristome thin, straight, scarcely reflected and very
obliquely descending on the columellar margin.

Size: major diam. 182, alt. axis 70 mm,

Hab, Mussoorie, N.W. Himalaya.

Animal (of the Mussoorie form) very black and long, a very
sharp-pointed lobe over the mucous gland. Mantle slightly
reflected over the margin of the peristome, with two right and
left tongue-shaped expansions, which the animal expands and
contracts. Animal of specimen from Paurhi in Garhwal also
black. Teethofradula80.2.10.1.10.2,30(or42,1 . 42).
Admedian teeth long, with a cusp on the outer side; the laterals
bicuspid, inner point the longest; the ten or twelve outermost

e e i i i, it
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very small. Jaw moderately arched, with small central pro-
jection. |

|244. Syama annandalei, Godwin-Adusten. (Fig. 55, p. 152.)

Shell perforate, very depressedly conoid, thin, flat on base;
sculpture quite smooth, lines of growth very fine; colour dull
uamber-brown ; spire low, apex rather blunt; suture somewhat
impressed ; whorls 54, evenly increasing ; no indication of previous
apertures as in S, prona ; aperture ﬂ&tl}" lunate ; peristome very
thin ; columellar margin very oblique, scarcely .'mj' reflection.

Size : major diam. 16, min, 14 ; alt. axis 63, height 8°5 mm.

Locality. Bijnore (N. Annandale).

Animal, On removing the shell the visceral sac is black, the
renal organ white, a great contrast with it.

Genitalia as in S. prona. The retractor muscle is short and
stout, attached to a well-coiled cweum ; the kale-sac is very long,
flagellum-like. The spermatheca elongate (fig. 55).

[ Teeth of radula as in S. prona. Formula: 42,12 ,1.12 . 2,
Marginals lost.]

[245. Syama? theobaldi, n. sp.
Macvochlamys spleni.leu-' Hutton, H, §& T. {]Iellzu,‘_: & T 1878,
pl. 51, figs. 7, 10; Theobald, J. A. 5. B, xlvii, pt. 2, 1878, p. 141 ;
Ne uuﬁ" Yark. lrfns Mol. 1878, p. 18,

Shell globosely conoid, narrowly umbilicated ; shining surface
also seen on the basal side ; sculpture somewhat irregular, coarse,
longitudinal striation ; colour burnt-sienna ; spire subeconie, sides
shghtlv convex, apex blunt- suture impressed ; whorls 6 I'E':‘ruiarl:'r
increasing ; aperture ovately lunate, subvertical ; perlsi‘ume simple,
with a white callous labiation ]'llaﬁ within the aperture : columellar
margin oblique.

Animal not seen.

Size : major diam. 13:25, min, 12, alt. axis 55 mm,

Hab, Murree, Panjab Himalaya ( W, Theobald), Tinali(Stoliczka).

Theobald says :—* Colour bright chestnut, with a lustrous
polish., My largest shell is not quite adult and measures
15x 138 mm. This species occurs rather p]entii’ull}' in places
above Uri (Jhelum Valley), nestling under stones.” 1In all
probability Mr. Theobald sent this shell home to Mr. Hanley,
and the latter figured it as Helixw splendens in the ¢ Conch. Iudm
The shell agrees very well with the figure. ]

Genus KHASIELLA.
Khasiella, Godwin-Austen, Mol, Ind. 11, 1899, p, 129,
Type, K. vidua, BI,
Range. The Eastern Himalayas, the Assam and Arakan Hills,

and Northern Burma. Perhaps Tenasserim,
Shell perforate or imperforate, depressed or conoidly turbinate,
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keeled or subangulate at the {xeﬁphur}', cenerally rather thin and in
typical forms plicate to costulate above, smooth beneath, generally
closely wound.

In the typieal species, the only one of which the anatomy has
been described, the right shell-lobe is present, but small; the left
dorsal lobe consists of two separate parts. The sole of t.]ua foot is
distinetly divided into three. The mucous gland, which is wider
and overhung by a lobe, does not extend to the sole of the foot.

Generative organs. The retractor musele of the penis is peculiarly
short and solid and is attached to the flexure of a short free bent
cecum, which unites with the main organ at some distance from
the origin of the latter ; the vas deferens joins the penis close to the
base of a long, blunt, Luﬂbbed kale-sac. Spermatheca long, with a
bulbous end. Amatorial organ moderately developed.

Odontophore as in Macrochlamys. The middle tooth of each row
has a well-developed cusp on each side; the inner laterals are
bicuspid, having a lateral cusp on the outer side only ; the outer
laterals (marginals) are bicuspid at first, then aculeate towards the
margin.

Jaw with a median projection.

The name Khasielle was proposed for a small group of snails
found in the ranges south of Assam and at the base of the Eastern
Himalayas, and whieh had been referred for some time to Kuplecta.
The anntomv, however, is nearer to that of Macrochlamys than to
that of Euplecta and Ariophanta.

A. Tmperforate.

246. Khasiella vidua, H. § 7. (Bif. MSS.) (Helix) €. I. 1876, pl. 130,
firs, 2, 3; Godwin-Austen, J. A. 8. B. ]STE, 2, p. 212: BIf.
{]"‘11 11&!’3“[; J A, 8 B, 1880, p. 190, pl. 2, fig. 5; Godwin-Austen
{hlmnlelhu], Mol. Ind. ii, 1‘4{39, P- 1*9, pl. 100 {anatmnj}
? Helix climacteriea, var. " nana, Bs. A. M. N. H. (3) iii," 1859,
p. S92,

Shell imperforate, conoidly depressed to turbinate, fulvous horny,
generally paler beneath, ornamented above with oblique, close,
and arcuate filiform costulate striation, smooth beneath with
radiating strize ; spire depressedly conoidal to conical, apex rather
sharp, suture lmpreqied whorls 8, narrow, convex, slowly in-
creasing in size, the last angulate or suhﬂngulatv at the periphery,
smrwh ﬂeswﬂdlug, mudernie]j convex below ; aperture obhque,
lunate ; peristome white, more or less obtuse, ‘with a ver v slight
thickening inside, the basal margin arcuate, the columellar oblique,
gently curved, slmht y reflected throughout, more broadly above.

Major diam. 17, , min, 154, axis 9 mm,

Hab. The Dafla Hills to north, and Giro, Khdsi, and Niga
Hills south of Assam (Masters, G’oclmn-ﬂustm) Chittagong.

The conoidly depressed form passes into a turbinate variety,
generally smaller. A specimen of this turbinate variety from the
Niga Hills measures 14, 121, and 9 mm. in its three diameters,
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Nevill (Hand-1 i. p. 30) classes this as a variety of K. climacterica,
but, despite some appearance of passage, the two forms are easily
distinguished, K. elimacterica being distinetly keeled and depressed,
K. vidue angulate to rounded and generally subturbinate.

[Fig. 57.—Klasiella vidua.

A. Animal, spirit-specimen, mantle-zone removed. 3 3.

B. Mantle-zone removed, showing the right and dorsal lobes, X 6.

C. Extremity of foot. > 326,

D. Mantle-zone, showing the right and dorsal lobes posterior dorsal lobe
turned back. x 6.

E. Shell. x 2:25.

F. Generative organs. X 3'3 and 6.

G. Jaw, x 18 ; teeth of radula, x 273.]
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247. Khasiella climacterica, Bs. (Ielix) J. A, S. B. v, 1836, p. 352;
id. A. M. N. H. (2) ii, 1848, p. 163; #2. (3) iii, 1859, p. 392 ;
Pfr. Mon. Hel. i, 1848, p. 219; id. iii, 1853, p. 170; 4d. vi1, 1876,
p. 8025 Bif. J. A, 8. B, 1865, p. 93 ; Godwin-Austen, J. A. S. B,
1876, 2, p. 312; H. & T. C. I 1876, pl. 55, figs. 4, 5.
Helix geiton, Theobald, J. A. 8. B. xxxiii, 1864, p. 242,

Shell imperforate, depressedly conoid, keeled, pale horny,
radiately and closely subcostulate above, smooth beneath, the
filitorm ribbing extending below the keel ; spire low, conical, apex
rather acute ; whorls 7-8, narrow, closely wound, flat above, each
rising slightly above the next at the suture, the last keeled, not
descending, moderately swollen below ; aperture scarcely oblique,
narrow, angulately lunate, securiform ; peristome obtuse, slichtly
thickened inside, basal margin arcuate, columellar eurved, slightly
expanded, more broadly above, where it finally becomes almost
vertical.

Major diam. 21, min. 19, axis 91 mm,

Hab., Dafla Hills north, and Khasi Hills south of Assam
( Theobald, Godwin-Austen, &e.); Arakan Yoma; Long Island,
Bassein River (W, 7. B.).

This species varies in size and in the height of the spire ; but
the portion below the keel is generally deeper than the spire is
high. The Burmese variety is small, depressed, and sharply
keeled ; the smallest specimen from the Arakan Range measures
only 131, 12}, and 6] mm. Theobald’s /. geiton is a dwarf Khdsi
variety, 13-15 mm. in major diameter.

248, Khasiella austeni, BJf. (Nanina) J. 4. 8. B. 1870, p. 15, pl. 3,
fig. 10 ; Pfr. (Helix) Mon. Hel. vii, 1876, p. 303 ; H. § T (Helix)
C. I. 1876, pl. 50, figs. &, 9,

This is distinguished from K. climacterica by smaller size, higher
spire, much sharper keel, and stronger sculpture above. The
general shape is almost lenticular, the keel 1s compressed and
serrated, and in the inner whorls projects slightly above the
suture.

Major diam. 141, min. 13}, axis 61 mm.

Hab. Habiang Giro Hills (Goedwin-Austen).

All these three species pass into each other.

B. Perforate.
a. Periphery vounded or subangulate.

249, Khasiella ornatissima, s (Helix) . M. N. H. (3) iii, 1859,
p. 269 ; Pfr. (Helix) Mon. Hel. v, 1868, p. 113; H. & T (Helix)
C. I. 1876, pl. 60, fiz. 4 : Godwin-Austen, J. A, 8. B, 1882, 2,
p- 70, pl. 4, fig. 8 (animal).
Helix anopleuris, Theobald (Bs. MS., and I1. submissa, Bs. M8S.),
J. A8 B xxxiii, 1864, p. 242 (no description) ; BIf. J. 4. 8. B.
xxxiv, 1865, p. 104 ; Nevill, Hand-l. 1, 1878, p. 31.
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Shell openly perforate, conoidly depressed, pale horny above,
regularly and arcuately costulate, smooth, polished, with obsolete
radiating striation beneath ; spire low but varying somewhat in
elevation, apex slightly prominent, suture impressed; whorls 7,
closely wound, convex above, the last subangulate at the periphery,
somewhat tumid beneath; aperture oblique, lunate; peristome -
white, slightly thickened inside in adults, basal margin straight or
arcuate, columellar slightly expanded.

Major diam. 164, min. 15, axis 81 mm.

Hab., Pankabari, at base of Sikhim Himalayas (W. T. B.);
Someysar Hills, north of Gorakpur (Theobald); probably foot of
Himalayas in Nepal and Sikhim.

Very similar to the typical depressed form of K. vidua, but
distinguished by being perforate and by its much stronger and
more regular sculpture.

250. Khasiella ? pansa, Bs, (Helix) 4. M. N, H. (2) xviii, 1856, p. 252;
Pfr. (Helix) Mon. Hel. iv, 1859, p. 28; id. v, 1868, p. 79; Bif.
J. A.8 B.1865, 2,p. 88; H. & T. C. 1. 1876, pl. 56, tig. 1 ; Newsll,
J A8 B.1877, 2, p. 17 ; «d. Hand-!. i, 1878, p. 28; v. Mart.
(Macrochlamys) Jour. Linn. Soc. xxi, 1889, p. 162,

Similar to K. ornatissima, but thinner, more narrowly perforate,
and less excavated in the umbilieal region, with a rather higher
spire and finer closer costulate striation above ; there are 7 whorls
in adults; the peristome is thin, without any trace of internal
labiation.

Major diam. 164, min. 15, axis 9 mm,

Hab, The Irrawady Valley from above Ava to below Prome ;
Sullivan Island, Mergu1 Archipelago (Anderson).

251. Khasiella? falcata, Bif. J. 4. 8. B. 1870, 2, p. 15, pl. 3, fig. 11;
Pfr. (Helix) Mon. Hel. vii, 1876, p. 92; H. & T. (Helix) C. 1.
1876, pl. 54, fig. 10.

Shell openly perforate, conoidly depressed, thin, horny, with
fine, oblique, arcuate, subdistant, filiform costulation above, the
riblets extending to below the periphery, smooth, polished, and
radiately striated beneath ; spire low, conoidal, suture impressed ;
whorls 6, convex, rather closely wound, the last broader, sub-
angulate at the periphery, convex below, concave around the
umbilicus ; aperture slightly oblique, lunate ; peristome thin, basal
margin arcuate, columellar nearly vertieal and produced forwards
at the umbilicus.

Major diam. 13, min. 12, axis 63 mm.

Hab. Habiang Garo Hills*® (Goedwin-Austen); Upper Burma
(Fea).

* [This indieates the southern side of the hills intervening between the
western boundary of the Khasi Hills and the independent Garo tribes.  When
I was there in 1866, the people were hardly under our rule, but were safe
to go among ; not so the Garos on their west. 1 cannot say whather Habiang
Garo is the Kbasi name for these people or whether it is a Garo term. |

i |
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A smaller thinner shell than A, ornatissima, with fewer whorls
and more distant less distinetly costulate sculpture.

252. Khasiella ? pingoungensis, Godwin-Austen (Euplecta), P. Z. 8.
1888, p. 242,

Shell perforate, conoidly depressed, sublenticular, pale yellowish
horny, arcuately and filiformly costulate above, the costulation
passing over the periphery and disappearing on the lower surface,
which 1s smooth and polished in the middle; spire low, conoid,
apex obtuse, rounded, suture impressed; whorls 61, convex,
rather closely wound, the last bluntly angula.t-a at the periphery,
convex beneath ; ; aperture oblique, angularly lunate, margins
slightly converging ; peristome rather obtuse, upper and basal
margins arcuate, right margin sinuate, columellar margin almost
vertical at its insertion and briefly expanded

Major diam. 14, min. 13, axis 7 mm.

Hab. Pingoung, Shan Hills, Burma (Sprait).

b. Periphery sharply keeled.

253. Khasiella serrula, Bs. (Helix) J. 4. 8. B. v, 1836, p. 352; Pfr.
(Helix) Mon. Hel. i, 1848, p. 206 ; «d. vii, 1876, p. 291; H. & T.
(Helix) . 1. 1876, pl. 50, fig. 7.
Helix bensoni, ». d. Busch, Phil. Abbild. i, 1842-5, p. 11, pl. 1,
fig. 7.

Shell openly perforate (narrowly umbilicated), depressedly sub-
turhim.te, almost lenticular, whitish horny, costulately plicate ;
spire low, conical, apex acute ; whorls 61-7, slightly convex above
inside, each with a compr essed keel, which projects above the
suture, the last whorl moderately convex beneath with an acute
keel, serrated by the transverse plications which pass over it to
the lower surface and there pass into undulating radiate striation ;
aperture slightly oblique, angulately lunar ; peristome thin, basal
margin slightly arcuate, and together with the columellar margin
faintly reflected.

Ma]or diam. 13, min. 12, axis 7 mm.

Hab. Khisi Hills (base of).

254. Khasiella hyba, Bs. (Helix) 4. M. N. H. (3) vii, 1861, p. 83;
Pfr. (Helix) Mon. Hﬂﬁ v, 1868, p. 181; H. & T. {Helm} C' .1"
1876, pl. 30, figs. 2, 3; Theobald (Tmclmmmpha] J. A. 8. B.
18"5 2, p. 1-13 Godwin-Austen, A, M. N. H, (7) xx, 1907,

p. 55, figs. 1-5 a.

Shell openly and perspectively umbilicated, convexly subtrochi-
form, thin, obliquely, closely, and coarsely plicate, crossed by fine,
close, subcostulate spiral (longitudinal) strize above, smoother and
irregularly reticulately striated on base, brownish horny; spire
convexly conoid, sides convex, apex obtuse, suture linear, scarcely
impressed ; whorls 7-8, flatly convex above, slowly increasing, the
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[Fig. 58, —Khasiella hyba, Bs,

1. Shell. 3 4'8.

2. Side view of mantle-edge from right side, showing the obscure right sheli-
lobe, foot, &e. 3 8

J. Genitalia, X 4.

3@, 3 b, The penis, as seen from two opposite sides, to show the coiled caeumn
and pozition of the retractor musele attachment, the kale-sac or flagellum,
&e. X 8.

Je. A portion of same organ more enlarged, slightly pressed between two
elass slips and viewed by transmitted light, to show the close-coiled
caecum ; the dark portion is part of a spermatophore. % 12.

3 d. Terminal end and distal end of an organ not located in the genitalia and
with which it may have no connection. » 12,

4. Jaw. % 24

H. Central tooth and three admedian teeth of the radula. X 368.

Ha, Eighth to eleventh admedian and sixteenth to eigiteenth lateral teeth.

ep. Epiphallus, | am.or. Amatorial organ,

k. Kale-sae or flagellum, pr. Prostate,

vil, Vas deferens. rsf. Right shell-lobe.

e, Ceoum. . Foot.

p. Penis, ! vs. Visceral sac.
rip, Retractor muscle of penis. | ov. Oviduct. ]

M2
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last not descending, sharply carinate, compressedly at the base,
flatly convex beneath, hollowed around the umbilicus ; aperture
diigonal, angulately lunate; peristome thin, columellar margin
oblique, coming forward and slightly expanded around the
umbilicus.

Major diam. 13}, min. 13, height 7} mm.

Haf. Dakhinkhund, Bari Doab, Western Himalayas (J. .
Smithe), between Dalhouse and Chamba ( TTheobald).

A larger variety was obtained by Theobald on the hills
behind Aijas, east of the Walar Lake, Kashmir: this measures
171 x 163 x 10 mm. The shell, as both Benson and Theobald
notice, resembles the Nilgiri Thysanota querini, but, as the latter
also observed, the animal is a Zonitid.

| Original description of the animal :—% On removing the shell
the visceral sac is pale-coloured, sparsely and finely spotted with
black on the line of the rectum. The foot is short and very narrow,
indistinctly divided, dark grey ; a distinct mucous gland overhung
by a blunt lobe, peripodial grooves, and a well-marked fringed
margin to the foot. There is a small but distinet and serrated
right shell-lobe, which would spread further in life ; the left is a
marginal band on the edge of the peristome. The generative
organs were of great interest as they were unfolded. The amatorial
organ is of the usual form ; the penis retractor muscle given off
from a distinetly coiled czeum at the head of the main penis-
sheath. There is a long epiphallus thence to the junction of the vas
deferens, with a long kale-sac adjacent, in which a spermatophore
had been developing. The spermatheca is very long, gradually
enlarging to the distal end, and contained three spermatophores ;
these are of the type I have described in various species of Macro-
chlamys, Austenia, &e. The flume had no large spines, but very
minute ones could be detected on the edges of it. The oviduct is
peculiar, very straight up to the albumen-gland, so was the line of
the prostate.

“The jaw is strong and solid, slightly arched into a central
projection.

“The radula has the formula

1 F Bl | e G L i 1
29 .1 .29

“The teeth are of the usual form in so many genera of the Zoni-
tidwe, the laterals being bicuspid, with the outer cusp below the
inner, becoming very small on the margin.”

Compared with the type of Khasiella, there is (1)the same small
obscure right shell-lobe ; (2) the same form of foot and mucous
gland ; (3) the jaw and radula are precisely alike; (4) the generative
organs differ in no appreciable way, merely that the short free
erecum retractoris penis of K. vidua becomes a close-wound coil in
K. hyba. The shells of these two species present at first sight
considerable differences, but the variation becomes less apparent
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when K. hiyba is compared with the sharply-keeled species of this
genus, such as climacterica, Bs., austens, W. T. Blf., and serrula, Bs, |

Of doubtful affinity, plicate or ribbed above, carinate or
angulate at periphery.

a. Perforate.

#255. Khasiella? chloroplax, As. (Helix) 4. M. N. H. (3) xv,
18G5, p. 14: Pfr. (Helix) Mon. Hel. v, 1868, p. 80; H. § T.
(Helix) €. I. 1876, pl. 32, figs. 1, 4; Newdl, Nanina (Rotula),
Yark., Miss.,, Mol. 15878, p. 16 ; id. Hand-I, 1, 1578, p. 33.

“ Shell perforate, subeonoidly depressed, thin, plicately striated
above, slightly striated beneath, very finely decussated, translucent,
scarcely polished, greenish horny; spire subconoid, depressed,
apex obtuse, suture impressed ; whorls 5, slowly inereasing, rather
convex, the last angulate above at the periphery, convex beneath ;
aperture oblique, angularly lunate; peristome thin, straight,
margins widely separate, columellar margin searcely reflected
above.

* Diam. barely 8, axis 4 mm.” (Bs., Latin.)

Hab, Near Simla (Zheobald), near Murree (Stoliczka, teste
Newill).

I have not been able to see a specimen of the Simla form, and
the shells I have examined from Murree, apparently determined
by Nevill, do not appear to me to agree with Benson’s deseription
or Hanley’s figure ; they are much higher in the spire and brown,
not greenish horny, and I cannot detect decussated sculpture,
It is uncertain whether the type was adult., Some shells from
Murree, according to Nevill, measured 11 mm, in diameter and
6 in height.

In Hanley’s figure a compressed keel is shown, the aperture is
elliptically ovate, and the columellar margin of the peristome is
much ecurved and vertical above.

This and the two next species are referred to Bensoniz on
account of the resemblance of their shells to the larger forms
B. comura and B. aipalensis,

256, Khasiella ? kashmirensis, Nevill, Nanina (Rotula), Yark. Miss.,
Mol, 1878, p. 16, pl. figs. 13-15 ; éd. Hand-l. 1, 1878, p. 33.

Shell perforate, conoidly depressed, almost lenticular, carinate,
thin, plicately striated above, less strongly beneath, the striation
becoming obsolete towards the umbilicus, not polished, translucent,
brown ; spire low, conoidal, suture slightly impressed ; whorls 5,
rather convex, slowly increasing, the last sharply keeled, convex
beneath, not excavated around the wmbilicus; aperture oblique,
angularly lunate (the angle disappearing in adults); peristome
thin, columellar margin shghtly oblique above, curved below,

Major diam. 71, min. 6}, height 3§ mm,

Hab, Sonamarg, Kashmir, abundant (Stoliczlea).



166 ZONITIDE.

This shell, of which I have only seen immature specimens, is
described by Nevill as being smaller than chloroplaz, with more
closely wound whorls, higher spirve, less acute keel, and more
convex base, The form of chloroplax with which the comparison
was made was probably that from Murree, and, as already pointed

out, it is uncertain whether that form is identical with the Simla
type.

#257. Khasiella? sonamurgensis, Nevill, Nanina (Microcystis), Fark.
Miss., Mol. 1878, p. 16, pl. figs. 16-18 ; id. Hand-L. i, 1878, p. 33.

* Shell small, depressed, thin, horny brown, with the suture
distinet, roughly, regularly, and closely ribbed above; sculpture
of a similar kind, but almost obsolete, can be traced on the base :
whorls 7, closély wound, the last searcely, if at all, broader than
the previous one, more or less subangulate at the periphery ;
base convex, distinctly excavated round a deep narrow umbilicus
(? perforation) ; aperture very shallow, the outer margin distinctly
thickened, slichtly subangulate in fthe middle; columella very
slightly rpﬂr-f-red oblique, evenly rounded, without any angulation
at the base n tlnfs. character resembling N. sp?mde:w and differi ing
from N. prona. 1 know of no Indian species like this inter-
esting litﬂe shell ; in shape it somewhat resembles the smooth
N, woodliana.

“ Diam. 114, alt. 51, axis 41, apert. lat. 51 mm.” (Newill.)

Hub. Bunamar;_g Kashmir (Hm!zc"'?nm]

Dr. Stoliczka noted the presence of a mucous pore.

b. Umbilicated.

#2583, Khasiella ? tandianensis, Theobald (Trochomorpha), J. A. S. B.
1881, p. 46.

“ Shell trochiform, keeled, narrowly umbilicated, thin, horny.
Whorls 6, slowly increasing, cuarselv striated tmnmenel_‘, Aper-
ture but qhght!}' ‘oblique, quadrately lunate. Margin (of peristome)
simple, near the columellar briefly reflected.

“ Major diam. 96, height 67 mm.” (Theobald, in Latin.)

Hab. Near Tandmm Il*‘l..-ﬂ:ll“‘l in woods, at an elevation of
8500 feet.

“ The animal has a distinct overhanging lobe to the mucus-
pore. The nearest ally of the shell is pmhups T, hyba, Bs., which
is found from Chamba to Kashmir.”

Genus OXYTES.

Oxytes, Pfr. Zeitschr, Mal. 1856, p. 158 ; Godwin-Austen, Mol. Ind.
i, 1883, p. 123.
Type, 0. oaytes, Bs.

Range. Eastern Himalayas, Assam Ranges, Shan States of
Upper Burma, and Laos country, Siam.
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Shell generally of large size, umbilicate or perforate, depressed,
in general sharply keeled, smooth, striated.

As a rule there is no over hﬂngmg lobe to the mucous pore, though
one is present in 0. blanfordi and 0. polluxw. Mantle: right dorsal
lobe triangular, well developed; left dorsal in two parts, the
anterior large, the posterior very small; lefi shell-lobe without
any tongue-like process, being merely a narrow ribbon reflected
over the peristome ; right shell-lobe wanting. Generalive organs :
hermaphrodite ducts very long, spermatheca elongate ; male organ
with a short spmd]e-s}npcd kale-sac and having the wretractor
muscle attached to a large coiled cocwn ; amatorial organ long,
well developed.

[Although the shell-lobes are a typical character of many
genera of Macrochlamyina, the coiled ceeum is perhaps a more
important one, and more likely to be persistent. The origin of
shell-lobes in so many distinet genera seems due to the influence
of very damp atmospherie conditions in a more or less forest-clad
country. |

Middle teeth of radula long, straight, without side cusps or with
very small representatives of them; laterals also unicuspid or nearly
so. The fﬂrmula. in O, eyeloplax is 26,11 .1, 11 . 26, in O, orobia
L7 |1 [ R

] ¥ Sf:m-;;.’gf Feeeled, lenticular.
A. Openlyy wmbilicated,

259. Oxytes oxytes, Fs (Helix) J. 4. 8 B. v, 1836, p. 351; d.
A M. N H (2) v, 1850, p. 215; Pfr. (Helix) Mon. Hel. i,
1848, p. 395 ; 4d. (Helix) iii, 1853, p. 250 ; . (Helix) vii, 1876,
p- 463 ; H. & T. (Helix) C. 1. 1876, pl. 26, fie. 1; Nev. Hand-l. i,
1878, p. 47 ; Godwin-Austen, J. A. 8. B, 1850, 2, p. 158, pl. 11,
fig. 2 (animal); id. Mol, Ind. i, 1883, p. 124, pl. 30, figs. 1-3.
Nanina (Oxytes) fidelis, Fulton, A. M. N, H, (6) xviii, 1896,
p- 100

Shell umbilicated, depressed, obliquely striated, brownish horny,
sometimes with a narrow rufous band below the keel ; spire very
low, apex rather pointed; whorls 51, flattened above, the last
sharply keeled, slightly swollen bum‘uh aperture oblique, angu-
larly lunate, whifish inside ; peristome thin as a rule, thickened in
old shelhs, basal margin slightly arcuate and with the columellar
margin reflected ; umbilicus deep, exposing all the whorls,

Major diam. 40 min. 37, heicht 17 mm.

Hab. The ranges south of Assam, also the Dafla Hills to the
north.

Some specimens are larger ; Col. Godwin-Austen has one
measuring 565 mm, in major dmnwlm 0. ﬁce’!ehs 1s a dwarf
vallety from the Khasi Hills, measuring 311, 27, 12! mm. 1t
has 5 whorls and a peculiar, almost granular aculptum above and
below, caused by the decussation of the striation by impressed fine
spiral lines.
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260. Oxytes shanensis, Godwin-Austen, Mol. Ind. i, 1883, p. 128.

Helix hlanfcrrdl Th. J. 4. 8. B, 1865, p. 275, nec 18:}9' p. 308;
id. Cat. p. 2

This may be a variety of O. oxytes, from which it is distinguished
by being more compressed and lenticular, and therefore more
sharply keeled, the umbilicus is slightly smaller and the seulpture
finer. Only immature specimens are known; one of these
measures : major diam. 28, min. 231, height 10 mm.

diab, Shan States, on U pper Salwin River ( Fedden).

261. Oxytes cycloplax, Bs. (Helix) 4. M. N. H. (2) x, 1852, p. 348;
Prfr. Mon. Hel. iv, 1859, p. 181; H. & T. C. 1. 1876, pl. 26, fig. 7 ;
Nev, Hand-1. i, 1878, p, 43 ; Godwin-Austen, Mol. Ind, i, 1583,
p- 125, pl. 31, figs. 1-8.

This is very nearly allied to O. oxytes; but it is smaller, less
sharply keeled, with the keel becoming blunt and obsolete near the
mouth ; the spire is lower, the apex less pointed, the lower surface
more tumid, and the umbilicus wider. As a rule, the seulpture
consists of fine, rather flexuous, oblique strize, decussated by
impressed spiral lines; but there is some variation in both the
present species and in 0. oxytes. Colour brownish yellow, with a
narrow rufous band round the last whorl just below the keel.

Major diam. 38, min. 321, height 15 mm,

_'-’1‘

Hﬂb Sikhim, II}U{]—’}GGD’

B. Narrowly wmbilicated ; winbilieus about 2 mm, across.

262, Oxytes blanfordi, T%eobald (Helix), J. A. S B. xxviii, 1859,
p. S08; 1}‘} Mon. Hel, v, 1868, p.249; H. & T. C. I. 1876, pl. 60,
fizs. 1, 2, 3; Godwin-A u,afm:_ J AS B 1882, 2, p. 69, pl. 5, fig. 1
l:!lllilllul}} id, Mol. Ind. 1, 1883, p. 128,

Shell lenticular, sharply keeled, thin, dull chestnut, finely striated,
with a minute reticulated seulpture under the microscope ; spire
low, conical ; whorls 51, flattened, the last much cumplessed near
the keel, sllfrhtlj, convex beneath ; aperture oblique, angulately
lunate ; pemtomu very thin,

Major diam. 27, min. 24, height 10 mm.,

Hab. Kursiong, Sikhim, about 3000 above the sea.

The animal is shown in Stoliczka’s drawing, figcured by Godwin-
Austen, [, ¢., to have a small but distinct lobe above the mucous
pore.

C. Perforate.

263. Oxytes castor, Theob. (Helix) J. A. 8. B. xxvii, 1858, p. 319;
xxviii, 1859, p. 308 ; H. & T. C. 1. 1876, pl. 26, figs. 3, G ; Godwin-
Awusten, Mol. Ind. 1, 18335, p. 126.

Nanina cherraensis, Bif. J. 4. 8. B, 1870, p. 14, pl. 3, fiz. 8; FPfr.
Mon. Hel. vii, 1876, p. 131,

Shell lenticular, sharply keeled, thin, smooth, finely striated,
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decussated by minute, spiral, impressed lines above and below,
light ferruginous brown; spire low, conical, apex acute; whorls
51-6, regularly increasing, flattened above, the last compressed at
the keel, slightly convex beneath ; aperture oblique, angularly
lunate ; peristome thin, the basal margin slightly arcuate.

Major diam. 35, min. 33, height 15 mm.

Hab. Khasi Hills ; Cherra Punji, Nongklao, Nongkulong, and
Eastern Garo Hills.

264. Oxytes pollux, Theod. (Helix) xxvii, 1858, p. 319; BIf.J. A. 8. B.
xxxix, 1870, p. 13; Pfr. Mon. Hel vii, 1876, p. 132; H. & T.
C. I. 1876, pl. 26, figs. 2, §; Godwin-Austen, .} A, 8 B, 1880,
p. 158, pl. 11, fig. 4 (animal) ; ¢d. Mol. Ind. i, 1883, p. 127.

Similar to 0. caslor except in colour, which is pale horny with a
lower spire and less marked spiral sculpture.

Major diam. 351, min. 32, height 13 mm,

Hab, Khasi Hills; Teria Ghat, Nongkulong ; Habiang Garo
Hills (Theobald and Godwin-Austen).

The animal is pale yellowish ochre. Eye-tentacles thick and
close together at the base and long. A small lobe above the
mucous pore. Radula similar to those of 0. eycloplax and O. orobia,
outer lateral teeth rather longer and more numerous.

As Godwin-Austen has pointed out, this is prebably only a
colour-variety of O. castor,

265, Oxytes sylvicola, BIf. J. A. 8. B. 1880, p. 185 ; Godwin-Austen,
Mol, Ind. i, 1883, p. 130.

Shell depressed, carinate, not very thin, covered with a thick
yellowish-brown epidermis, decussated with oblique striation and
spiral impressed lines; spire low, conoid ; whorls 51, nearly flat,
the last moderately swollen beneath, but slightly compressed near
the keel; aperture oblique, angularly lunate ; peristome acute,
slightly thickened inside.

Major diam. 32, min. 29, height 17 mm.

Hab, Burail Range, North Cachar, and Anghami Niga Hills.

I1. Periphery rounded, not carinate.

266. Oxytes orobia, Bs. (Helix) 4. M. N. I, (2) ii, 1848, p. 158;
Pfr. Mon. Hel. iii, 1853, p. 117 ; vii, 1876, p. 220; H. & T. C. L.
1876, pl. 28, fiz. 8; Nev. Hand-l. i, 1873, p. 48 ; Godwin-Austen,
J. 4. 8. B. 1880, p. 157, pl. 11, figs. 1, 1 a; id. Mol, Ind. i, 1883,
p. 129, pl. 30, fig. 4, pl. 32, figs. 1-5 (anatomy).

Shell perforate, depressedly globose, smooth, striated, decussated
by fine, close, concentric, impressed lines, white, covered with a
thick, yellowish, horny epidermis, encircled by a narrow dark
rufous band below the periphery ; spire depressed, convex ;
whorls 5-51, slightly convex, the last rounded, sometimes suban-
gulate at the periphery, swollen beneath ; aperture ovally lunate ;
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AT G
ERtoa o nnn

[Fig. 60.— Oaxyies orobia.
A. Animal, spirit-specimen, shell removed, the right and left sides
showing dorsal lobes.
B. The posterior left dorsal lobe, enlarged.
C. Genitalia.
D. Jaw.
E. Teeth of the radula. x 150.
F. Extremity of the foot, contracted in spirit, enlarged.

Oxytes oxyles,
G. Extremity of foot, drawn from life.)
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peristome oblique, acute, but thickened inside, basal and columellar
margins somewhat reflected.

Major diam. 37, min, 30, height 22 mm. A more depressed
shell measures 34, 29, and 19 mm.

Hab. Darjeeling, Sikhim, 7000-8000" in forest.

This species has the shell of Bensonia; not only is the lip
thickened inside, but former lips, produced during periods of rest,
often oceur as in B. monticola. In the animal the eye-tentacles
are separated by a wide interval at the base. There is no lobe
above the mueous gland, which is large.

Genus BENSONIA,

Bensonia, Pfr. Mal. Bl 1855, p. 119 ; Godwin-Austen, Mol. Ind. 1,
1888, p. 246, pl. 61 (anatomy) ; 4d. ii, 1901, p. 115, pl. 95 (animal
and anatomy).

Type, B. monticola, Hutt,

Range. Himalayas from Sikhim to Afghanistan. Some Chinese
species are also referred to this genus, but their animals need
examination.

Shell of typical forms perforate, depressed, subdiscoidal, of
moderate or large size, thin ; aperture lunate; peristome thin, but
with a thickened callosity inside. In most of the species several
lips remain, like varices, at irregular intervals on the whorls.

The animal of Bensonia mnonticola generally resembles externally
that of Owxytes and Ariophanta, except that there is a broad over-
hanging lobe above the mucous pore, Mantle: right dorsal lobe
simple, left divided into two ; no right shell-lobe; left shell-lobe stmple,
without tongue-shaped process. Generative organs similar to those
of Oxytes, with the coiled eweum near retractor wmuscle ; the dart-sac
is large and long, and there is a small pointed kale-sac. The
spermatophore is a long, narvow, chitinous ribbon ending in a
membranaceous sac with a hard termination. The edge of the
ribbon bears bifid spikes.

The teeth of the radula in B. moenticole differ from those of
Oxytes and approach those of Macrocklamys in form. The median
tooth of each row is strongly tricuspid, the inner laterals, also
tricuspid, have an inner cusp near the point and an outer cusp
near the base, the inner cusp is soon lost, the outer cusp disappears
in abouf the 36th tooth, and the outer laterals become small
and unicuspid, the outermost being very minute ; the formula is :
Te. 18,1 .19, T2,

According to Hutton, the eggs of B. monticola are about the
size of a mustard-seed, oval and greenish white,

I. Rounded or subangulate at periphery.

26G7. Bensonia monticola, Ifutfon (Nanina), J. 4. S. B. vii, 1, 1838,
p-213; H.& T. €. 1 1876, pl. 52, fig. 3; Theob. J. A. 5. B, 1878,
p. 142; ad. . 1881, p. 46; Godwin-Austen, Mol, Ind. 1, 1885,
P- 248.
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111‘1!1 labiata, Bfr. P. £ 8. 1845, p. 65 ; ddd. Mon. Hel. 1, 1848, p. 73
vii, 1876, p. 219; H. & 7. C. 1 1876, pl. 27, fig. 5; Godwin-
=Austin, t. ¢. 1888, p, 247, pl. 61, fig. 5 (anatomy).
Nanina (Bensonia) nmnticulln, var. murriensis, Nev, Fark, Miss.,
Mol, 1878, p. 17.

Shell openly perforate, depressed, moderately thin, striated, the
epldermis on the inner whorls more or less distinetly minutely
decussated, with oblique raised lines, tawny yellow to brown,
sometimes with a broad rufous spiral band above the periphery,
the lip chestnut with a broad yellowish border behind, some other
chestnut and yellow stripes, indicating seasonal arrest of growth,

Fig. 61.— Bensonia monticola.

crossing the whorls at irregular intervals ; spire low, conoidal;
whorls 6-7, convex, the last rounded at the periphery; aperture
oblique, broadly and subovately lunate ; peristome acute, thickened
inside with a white callosity, columellar margin reflected at the
umbilicus.

Major diam. 40, min. 33, height 18 mm.

Hab. Western Himalayas from Kumaon to Hazara at elevations
of about 3000-7000 feet, and locally higher; not north of the
Pir Panjal in Kashmir.

The deep rufous spiral band occurs in shells otherwise pale-
coloured, and is common apparently in Kumaon and Mussoorie
specimens, The fine decussating markings on the inner whorls
are variable, and appear to be obsolete on some Murree and
Hazara shells,

968. Bensonia angelica, Pfr. (Helix) P. Z. §. 1856, p. 35; id.
(Helix) Mon. Hel. iv, 1859, p. 123; H. & T. (Helix) C. I. 1876,
pl. 86, fizs. 5, 6; Nev. Nanina (Bensonia), Yark. Miss., Mol. 1878,
p- 18; Godwin-Austen, Mol. Ind. i, 1888, p. 252,

% Very near B. monticolae, but darker in colour, without any
distinet decussated sculpturve, and with numerous varices, often
3 or 4 in the last whorl. The colour is olivaceous as a rule, some-
times brown. The types were small (major diam. 31, min. 27,
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height: 13} mm.), but I have a shell, probably from Kashmir,
measuring 45 mm. across. On the other hand, a small variety
from Chamba, barely adult, measures 231 x 20 x 111 mm.

Heab, Range south of Kashmir; Uri (Stoliezba) ; Chamba State,
-B000".

269. Bensonia jamuensis, 7heob. (Hemiplecta) J. A. 8. B. 1878, p. 142;
Godwin-Austen, Oxytes (Bensonia), Mol. Ind. i, 1838, p. 251,

This is a smaller shell than B. monticola, finely and flexuously
striafed, decussated with very fine and close spiral lines. It is
depressed, thin, horny, becoming whitish beneath ; whorls 6, the
last rounded at the periphery, flatly convex beneath, the peri-
stome thickened within, and the columellar margin rather broadly
reflected at the umbilicus.

Major diam. 26, min. 23, height 12 mm.

Hab. Tawi Valley, between Chaneni and Udampur, Kashmir.

This is, perhaps, as Theobald has suggested, a small variety of
B. monticola, with few or no varices. Under the microscope
traces of oblique decussating raised lines on the epidermis can be
made out.

270. Bensonia theobaldiana, Godwin- Austen (Nevill, MS.), Mol. Ind.
i, 1888, p. 251 (no deseription) ; Kobelt, Nanina (Xestina), Mart,
§ Chemn. Syst. Conch.-Cab., Naninide, 1900, p. 980, pl. 254,
figs. 6, 7.
Bensonia mimela, BIf. Proc. Mal. Soc. iv, 1901, p. 179, fig.

Shell subobtectly perforate, conoidly depressed, yellowish brown,
dull above, polished below, rugately striated, finely decussated
with close impressed spiral lines throughout ; spire low, conoidal ;
whorls 7, flat, scarcely convex above, the last bluntly angulate at
the periphery, convex beneath; aperture slightly oblique, sub-
angulately lunate ; peristome thin, with the usual internal callosity,
which shows through the shell ; former lips at irregular intervals,
as in B. monticola.

Major diam. 273, min. 231, height 15 mm.

Hab, Narkanda, EN.E. of Simla; Kulu.

Distinguished from B. monticola by smaller size, flatter whorls,
angulate peripbery, different sculpture, and less obliqgue moutk.
A depressed form of B. theobaldiana occurs on the Chor, S.E. of
Simla. A specimen in Col. Beddome’s possession, with 61 whorls,
measures major diam. 19, axis 81 mm. 2

The locality Kudin quoted by Kobelt for his Nanina theobaldiana
is a mistake for Kulu. This and the two preceding species may
be varieties of B. monticolu.

A single specimen of a shell, apparently belonging to Bensonia,
was obtained by Col. Beddome in the South Canara Ghats. It is
doubtful if the single example obtained is adult, and without a
knowledge of the animal it would be unsafe to decide as to its
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generic relations, as no Bensonia is known from Peninsular India.
The following is a short description :(—

Shell perforate, depressed, dark fulvous, with a narrow chestnut
stripe below the periphery, striated, finely and closely decussated ;
protoconeh with undulating transverse striation ; spire convex ;
whorls 4, convex above, the last angulate above the periphery,
convexly swollen below ; aperture oblique, roundly lunate ; peri-
stome thin, chestnut, with a white thickened lip inside.

Major diam. 194, min, 164, height 10} mm.

“ This resembles B. theobaldiana, but has fewer whorle and is
more angulate.

271. Bensonia convexa, Ry (Helix) Conch. Ie. 1852, pl. 127, fig. 762 ;
H. & T. C I 1876, pl. 85, figs. 1-4 ; Godwin-Austen, Mol. Ind. i,
1888, p. 252.
? Helix monticola, Pfr. Mon. Hel, i, 1848, p. 130; id. vii, 1876,
p- 220 : nee Hutton.

Shell subobtectly perforate, depressed, horny, thin, striated,
minutely decussated above and below by fine, impressed, spiral,
close lines ; spire depressedly conoid ; whorls 6-61, flatly convex,
the last slightly compressed externally ; aperture oblique, broadly
lunate ; peristome thin, with a broad white callous thickening
inside ; no remains of varices except close to the mouth.

Major diam. 164, min. 14, height 9 mm.

Hab. Kumaun, Nagtiba Range, north of Mussoorie, 9000’
(Godwin-Austen); Simla,

Animal light brownish green, brown near head; tentacles
greenish grey ; foot rather short (Godwin-Austen).

272, Bensonia jacquemonti, ». Mart. (Nanina) Mal. Bl xvi, 1869,
p. 79: Pfr. Nov. Conch. iv, p. 48, no. 720, pl. 118; id. Mon, Hel,
vii, 1876, p. 220 ; Nev. Yark. Miss., Mol. 1878, p. 18; id. Hand-1.
i, 1878, p. 49; (var. kurramensis) Godwin-Austen, Mol. Ind. ii,
1899, p. 115, pl. 95, figs. 1-1¢ (animal and anatomy); Kobelt,
Nanina (Xestina), Mart. § Chemn. Syst. Conch.-Cab., Naninidz,
1901, p. 997, pl. 258, figs. 7, 9.

Shell perforate, depressed, smooth, finely striated, white and
poreellanic or horny, sometimes encircled by a rufous band above
the periphery and inside the suture ; spire very low but conoidal ;
whorls 51, slightly convex, increasing slowly, the last rounded
at the periphery, moderately convex beneath; aperture slightly
.oblique, broadly lunate; peristome thin, thickened inside, basal
margin slightly arcuate, columellar reflected a little at the per-
foration.

Major diam. 17, min. 15, height 10 mm.

Hab. Murree (Stoliczka) ; Salt Range, Punjab ( Theobald).

This is probably the species figured in the atlas to Jacquemont's
‘ Voyage,’ pl. 16, fig. 2.
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273. Bensonia wynnii, Bif. (Macrochlamys) J. 4. 8. B. 1880, 2, p. 197,
pl. 3, ﬁ%’ b; Godwin-Austen, Mol. Ind. ii, 1899, p. 118, pl. 95,
figa. 2-28, 3, 3a; Kobelt, Nanina (Xestina), Mart. & Chemn.
Syst. Conch.-Cab., Naninidwe, 1901, p. 996, pl. 258, figs, 4, 6.

Very similar to B. jacquemonti, but distinguished by having the
mouth much more oblique, diagonal in fact, and consequently
larger, with the basal margin of the peristome straight, not
arcuate, and with no trace of internal thickening,

Major diam. 19, min. 173, height 9} mm.

The aperture measures 101 by 9 mm.; in a specimen of
B. jacquemontii of about the same size 10 by 7.

Hab, Murree ( Wynne); Cherat, near Peshawar ; Kuram Valley ;
Kandahar.

IT. Shell keeled at periphery.

274. Bensonia camura, Bs. A. M. N. H, (3) iii, 1859, p. 269 (Helix) ;
Pfr. Mon. Hel. v, 1868, p. 180 ; H. § T, C. 1. 1876, pl. 55, fig. 2;
Newill, Hand-{. i, 1878, p. 30 (Nanina) ; ? Godwin-Austen, J, A.
S. B. 1882, 2, p. 71, pl. 5, fig. 5, animal (Euplecta ?) ; id. Mol
Ind, ii, 1907, p. 147, pl. 101, figs. 1-7 (animal & anatomy).

Shell narrowly umbilicated, conoidly depressed, sublenticular,
carinate, translucent, horny, obliquely rugosely plicate, and beneath
the microscope minutely obliquely rugate, the rugm intersecting
the coarse strime at an acute angle, lower surface smoother, but
still minutely obliquely decussated with raised lines; spire de-
pressedly conoid, sides flattened, suture very little impressed ;
whorls 6}, scarcely convex above, the last with a compressed keel,
rounded beneath ; aperture oblique, angulately lunate ; peristome
thin, with a slight white thickened callus inside not always present,
the basal margin arcuate,

Major diam. 20, min. 18}, height 10 mm.

Hab. Sikhim, 7000-12,000 feet.

Some specimens are larger. The compressed keel in the young
is file-like. The shell resembles that of Macrochlamys tugurium,
but is far more sharply keeled and different in scalpture. The
animal is grey ; sole broadly margined, and has, if the published
fizure be correct, a very small lobe above the mucous pore: this
lobe I failed to detect.

[Mr. W. Robert’s collection, from Rissom Peak, Cheungtang, at
the junction of the Lachen and Lachung Rivers, and Zemo
Samdong, in mid-Sikhim, has cleared up much that was doubtful
regarding both the generic position and range of this species. The
amimal (in spirit) is ochraceous ; on removing the shell there is a
remarkable resemblance in the markings of the intecument or roof
of the pulmonary cavity and renal organ to that of Macrochlamys
tuguriwm, a broad patch near to rectum, and a longitudinal streak
in the middle line, gradually widening and inereasing in intensity
backwards up to the renal organ ; above this it 1s half black, half
white; the rest of the surface is spotted and streaked with
greenish black. This greenish tint pervades the whole of the
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whorls of the visceral sac and gives to the shell a similar tone of
coloration. There are no shell-lobes, and by this character alone,
without looking at any other, the genus and species may be
recognized. The dorsal lobes are very much reduced in size,
having regard to the size of the animal. The foot is not divided
on the sole.

The lobe over the mucous gland is very small ; the peripodial
fringe is very small, below the usual parallel grooves.

The generative organs. The penis has a coiled ceeum, to the
side of which the retractor muscle is attached ; the kale-sac is

[Fig. 62.— Bensonia camura.

A. Part of the animal, showing right dorsal lobe. X 2.
B. Genitalia. x 2:4.

C. Jaw. x 9.

D. Teeth of the radula. x 276.

Bensonia wynniis

@

E. Shell. Nat. size.
Bensonia jacguemonti, var. kurramensis,
F. Dorsal lobes. ¢ 3.
G. Estremity of foot, side view, contracted in spirit, x 3.
> . viewed from above from life. Enlarged.
H. Outermost lateral teeth of radula. x 276.
I. Genitalia. x G
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short ; the amatorial organ long and much twisted, and the two
nrgn,us as packed within the nnnnal lie respectively on the right
and left sides. The spermatheca is very long. The genitalia are
not at their full development : they would at the pairing-season
be much more swollen.

There is a central projection to the jaw.

The radula shows the formula

- T R by R R S R
+ 44 . 1. 44 +

About twelve of the outermost teeth are very minute ; bicuspid
teeth follow, the inner cusp being much the longest. The centre
tooth is tricuspid, the admedians bicuspid, the outer small cusp
situated rather lower than usual from the main point.

The absence of the shell-lobes and the long spermatheca place
this species in the genus Bensonie. I would point out the
very interesting resemblance it has to Muacrochlamys turqurium,
inhabiting the same area—externally noticeable in the coloured
border to the peristome and the markings of the body seen
through the shell ; internally in the generative organs; showing
how closely Bensonia approaches Macrochlamys.)

275. Bensonia nepalensis, Bif. (Nevill, MS.) P. Z. S, 1904, ii, p. 441,
pl. 25, fig. 1; Nevill, Hand-L. i, 1878, no. 67, p. 27.

Shell openly perforate, conoidly depressed, sublenticular, thin,
obliquely and rugosely plicate above, smoother and striated helow
without any decussating lines; spire depressedly conoid, suture
slightly impressed ; whorls 6, convex, regularly increasing, the
last not descending, keeled at the periphery, the keel becoming
blunter near the aperture, tumid below ; aperture oblique, roundly
lunate, the margins converging ; peristome thin, columellar margin
regularly curved, vertical above, reflected throughout, breadly at
the perforation,

Major diam. 234, min. 21, height 12 mm.

Hab. Khatmandu, Nepal. Types in the British Museum
(Godwin-Austen).

This shell is near B. camura, but is distinguished by a lower
spire, smaller umbilicus, stronger sculpture, and the absence of
decussating striation, and by less acute carination. The animallis
not known.

[Subgenus DALINGIA.
Dalingia, Godwin-Austen, Mol. Ind. ii, 1907, p. 149.

Type, D. bhutanensis, Godwin-Austen.
Range. Hitherto found only on the Sikhim-Bhutan frontier.
Shell depressedly coneid, tumid, thin and delicate ; whorls few.
Animal has no shell-lobes ; there are three peripodial grooves (a
very unusual character). The retractor muscle of the male organ
given off from a large oval mass. No amatorial organ. ]
N
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[276. Dalingia bhutanensis, Godwin-Austen, Mol. Ind. i, 1907,
p. 149, pl. 102, figs. 1-6 (shell and anatomy).

Shell depressedly conoid, very narrowly umbilicated, allowing
the passage of a fine bristle, thus the umbilicus is almost hidden.
Sculpture, to the eye, transverse wavy lines of growth; under
lens, longitudinal furrows are seen crossed by narrower ones,
breaking the surface into irregular decussation, Colour rich
olivaceous brown. Spire low, apex flatly conoid ; suture im-
pressed. Whorls 4, tumid, convex; aperture widely lunate,
peristome thin.

Size : major diam, 205 mm,; alt. axis 9'5 mm., alt. body-whorl
105 mm. :

Locality. Richila Peak, on the Sikhim-Bhutan frontier.

Animal can retire completely within the shell, and the speci-
mens had been taken during hibernation, for the aperture was
covered with a strong epiphragm, tough and transparent. It is
dark-coloured. Sole of foot with a distinet central area. There
are no shell-lobes ; the left dorsal lobe is divided.

The peripodial margin is broad, bordered above with a double row
of oblong tubercles, or, in other words, there arve three parallel grooves
instead of the usual two,

Generative organs, The amatorial organ is absent. The retractor
muscle of the male organ is given off from the head of a large
ovate swollen mass, which corresponds to the coiled mass seen in
Owxytes orobia. There is a short flagellum or kale-sac. The sper-
matheca is moderately long and consists of an ovate membranous
portion situated on a lower thick muscular tube ; the albumen-
gland was small ; the hermaphrodite-duct extremely convoluted.

Jaw with a large central projection.

The radula has this formula .—

41 S el i O e )
59 .1, 59

The central tooth is tricuspid, the admedians also tricuspid, the
inner well developed and standing higher than the outer, which is
the largest. The marginals are curved, bicuspid, the outer cusp
below the inner,

Of this species there were only two specimens in the B. M.
collection with similar sculpture on the shell—one, an adult, from
which the above description has been made, and another much
younger example left in the shell ; the pallial margin and markings
on the visceral sac are the same in both,

The anatomy of this animal is very unlike that of those with
similar shells,

It is remarkably like another in its shell-character inhabiting
the vicinity of the same peak, Richila. On first sorting-
out of a quart-bottle of shells from this locality I placed them
together ; on a second sorting I noticed considerable difference
in the sculpture when this was looked at under a high power,
combined with a modification in the form of the shell, of that
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indefinable nature one is so often confronted with in shells of
this type. Finally, on dissection, one (richilaensis) was found to
be a Macrochlamys with the characteristic shell-lobes ; the other
- (bhutanensis), above described, had none, and, besides, very different
genitalia with no amatorial organ, thus representing two quite dis-
tinet genera. |

[Subfamily HELICARTIONIN A.
Helicarioninze, Godwin-Austen, Mol. Ind. i, 1883, p. 146,

Typical genus, Helicarion, Fér,

Lange. Australia, Indo-Malay, Japan, China, islands of the
Pacifie, and westward to Siam, Burma, and India.

This large subfamily contains many well-defined and interesting
generic divisions. The similarity of the shells of many species to
those of the palmarctic genus . Fitrina led at first to their being
placed by authors in that very distinet genus. The animal has
broad shell-lobes more or less covering the shell, and a tail-gland
is characteristic of the subfamily. The generative organs are
simple, the amatorial organ absent in many. The jaw is oxy-
gnathous, The radula ranges from one similar to that of the
Macrochlamyine, with teeth 80-100 in the row, laterals bicuspid,
occasionally trieuspid, to another with very numerous teeth, as
many as 300-400, in the row, of simpler form, with a minuate
central tooth, and approaching but not so pectinated as those
of the Durgellinee, The animals differ widely from each other in
the different genera. The shells are of a rudimentary type,
thin, delicate, few-whorled, and are of little use in generic
determination. ]

[Genus HELICARION.

Helicarion, Fér. Prod, (Hist. Nat.) p. 23 (1821),
Austenia, partim, Godwin-Austen, Mol. Ind. i, 1883, p, 148

Type, H. cuvieri, Fér., from Australia.

Lange. Indo-Malay and Australasian Regions,

In the type genus the animal has the keei of the foot flattened,
In the generative organs the amatorial organ is absent, the penis
is attenuate, a long epiphallus and a very long kale-sae. The shell
of 21 whorls, the last much expanded and more closely wound
near the protoconch than in the Indian forms of the subfamily.

In Helicarion various authors have placed quite a large assem-
blage of species, some of which, as the animals have become known,
have very rightly been made the types of new genera. The shells
vary in form from that of the type species I, cuvieri, and while all
are thin, more or less membranaceous, some are even helicoid with
high spire and with four or five whorls. South-African forms
placed in Helicarion, such as . hudsoniee, Benson, depart much from
- the typical form. Perhaps the most distinctive group are those
N2
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possessing a solid or tubular caleareous dart, of which Parmarion
of Java &ec. may be taken as the type. None have hitherto been
recorded from India, but they may be looked for in Eastern
Burma. Many such genera are now known (Parmarion, Miero-
parmarion, Collingea, Wiegmannia, Parmunculus, Cryptosemelus,
Philippinella, Parmella, &c.) which might well constitute a sub-
family—the Parniarionine. Genera such as Damayantia, also
having calcareous darts, approach species of the subfamily Durgel-
liner, the radula having very numerous and similar teeth in the
row.

In Parimarion and allied forms, sueh as Damayantia, the deve-
lopment of the mantle which envelops the shell in life appears
to have had its origin on the margin of the mantle-zone, and
extended from its periphery equally and inwardly to the central
slit in some and carried further to a complete covering in others.
It has not been derived from distinet right and left shell-lobes
as in Adustenic and Girasia, and these terms are not therefore
applicable. |

[Genus CRYPTAUSTENIA.

Cryptaustenia, Cockerell, A, M, N.1H, (3) vii, 1891, p. 99 (no
deseription: as a section of Helicarion) ; id. Nautilus, xii, 1898,
p. 10.

Type, C. succinea, Reeve.

Range. Sikhim and Fastern Himalaya ; Lower Bengal and to
Cachar. ]

Shell imperforate, thin, diaphanous, smooth, depressed ; whorls
3-41, rapidly increasing, the last large and rounded; aperture .
large, oblique; peristome simple, more or less membranaceous.

The animal has the shell-lobes of the mantle broad but divided
from each other and almost or quite concealing the shell when
fully expanded. The dorsal lobes cover much less of the back of
the foot than in the latter genus. Peripodial groove and mucous
pore strongly developed, a projecting lobe above the latter.
Genitalia chiefly distinguished from Macrochlamys by the absence
of a coil for the attachment of the retractor muscle of the penis,
Radula with a trieuspid rhachidian tooth and rather numerous broad
inner laterals bi- or tricuspid, together with a much smaller number
of outer pointed bicuspid laterals than in typical Girasia, and the
outer cusp of these is outside remote from the end.

This group is at once distinguished by its shell from Girasia
and Austenic. It chiefly differs from Fitrine by having a mucous
pore, and the genitalia are quite different.

a. Species from the Eastern Himalayas.

977. Cryptaustenia succinea, Rv. (Vitrina) Conch. Te. Vitrina, 1862,
pl. ii, fig. 8; H. & T. (Vitrina) C. L. 1876, pl. 75, tigs. 7, 10.

Vitrina planospira, Bs. A. M. N. H. (3) i, 1859, p. 271; Pfr.

Mon, Hel. v, 1868, p. 14 ; Godwin-Austen (Austenia), Mol. Ind,
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i, 1883, p. 149, pl. 36, figs. 1-5 (animal and shell), pl. 38, figs, 1-1 &
(anatomy): id. ii, 1899, p. 93, pl. 91, fiz. 4 (dart-sac); id.
(Euryehlamys) ¢, e ii, p. 109: Cockerell (Cryptaustenia),
A. M. N. H, (6) vii, 1891, p. 99; id. Nautilus, xii, 1898, p. 10:
nee V., planospira, Pfir, 1853,

Shell ovately depressed, periphery roundly oval, thin, smooth,
not highly polished, translucent, horny ; spire convex, flat above,

[Fig. 63.—Cryptanstenia suceinea, Rv.

. Animal drawn from life. Nat. size.

A

B. Animal from a spirit-specimen : viewed from the right and left
gides. x 2,

C. Genitalia. x 7.

D. Teeth of the radula. x 328,

E. Jaw. x 105.]

apex not exserted, suture shallow ; whorls 3, rapidly inereasing,
the last descending very slightly nmear the aperture, rounded at
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the periplery, convex beneath ; aperture oblique, ovately lunate,
margins converging, the upper ‘curved forw ard, columellar deeply
sinuate.

Major diam. 14, min. 11, height 6 mm. A large variety
measures 194 x ]51 X 8 mm.

Hab. Sikhim at low elevations, Pankabari, Rangun Valley,
Iﬁum pok, Rangpo near Tumlung ; Damsang Peak, Daling Distriet,

hutan.

A drawing of the animal by Stoliczka is published in Godwin-
Austen’s ¢ Mollusea of India,” and shows that the resemblance to
C. bensont 1is very great. There are the same broad shell-lobes,
strongly papillose, covering the greater part of the shell. The
foot has a linear gland behind with a slight overhanging lobe, and
the sole is divided into a central area with two lateral margins.
The teeth of the radula are thus arranged: 50.1.14.1.14.1.50
(65.1.65), and resemble those of Macrochlamys indica.

The animal in most of its characters clearly resembles FEury-
chlamys platychlamys, and is accordingly placed in the genus
Eurychlamys by Godwin-Austen. The shell, however, ditfers con-
siderably. The present form has a dart-sae, which E. platychlamys
wants ; but this may not be a very important difference.

278. Erjrptaustenia ovata, H. Bif. (Helicarion) J. 4. . B 1871, 2,
p- 44, pl. 2, fig. 9; Bfr. (Vitrina) Mon. Hel, vii, p. 10; Godwin-
Austen {Hehcmmn}, J. A. 8. B. 1876, 2, p. 312, Neuﬂ' (Heli-
carion), Hand-l. i, 1878, p. 14.

Shell depressed with an ovate periphery, diaphanous, dark
horny, smooth, polished ; plre almost flat, apex scarcely exserted,
suture impressed ; whorls 32, rapidly increasing, the last slightly
descending ; aperture nb]ique, ovately lunate, margins converging ;
upper margin of peristome arcuate, columellar regularly sinuate,
subvertical.

Major diam. 115, min. 9, alt. 5 mm. Another specimen
measures 13'5 x 10 x 6 mm.

Hab. Near Darjiling (Stoliczka). Other localities in Bengal,
mentioned by Nevill in his * Hand-list,” ave, as Godwin-Austen
has shown, very probably due to this shell being confounded with
A, panchetensis,

“ Distinguished from H. salius, Bs. sp. (with which it is asso-
ciated), by its larger size, more depressed form, and simple peristome,
not recurved at the eolumella. On the other hand, it is smaller,
more solid, and more globular than . j}?fmasptm Bs. sp. Frum
H. scutella, Bs. sp., and H. bensont, Pfr. sp., it differs by
greater solidity, its highly polished surface, and the less rapld
increase of the last whorl. It is also smaller than the former of
these species.”

It is far from improbable that this shell also belongs to the
genus Durgella,
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279, ﬂr}'ptaustenja. heteroconcha, H. Bif. (Helicarion) J. A. S. B.
18?1,_,1,}3{ {'] 2, figs. 8-8 b; Pfr. (Vitrina) Mon. Hel, vii, 1876,
p- 10; ( Vitrina) C. I 1876, pl. 152, figs. 8, 9.
¢ Shell much depressed, with an oval periphery, thin, diaphanous,
membranaceous beneath, yellowish horny, greenish towards the
aperture, polished, arcuately obsoletely striate, irregularly subeos-
tulate towards the aperture; spire flattened, the apex scarcely
exserted ; whorls 3, rapidly increasing, the last dilated, scarcely
descending ; suture subimpressed, margined with white ; aperture
very obligue, oblong-ovate ; anterior margin of the l:lemstome
strongly arcuate, right margin subundulate, basal margin men-
branaceous.
“Major diam. 17, min. 11, axis 5 mm. Height of aperture 8,
breadth 11 mm.
“ Hab. Near Darjiling.” (H., F. Blanford, in Latin.)
The height of the shell in the figure, measured from the base, is
about 8 mm.

280. Cryptaustenia verrucosa, Godwin-Austen, Helicarion (Ho-
plites), J. A. S, B. 1876, 2, p. 313, pl. 8, fig.! 5.
[ Fide tig. 64 A, p. 134.]

Shell thin and glassy, with about 4 whorls,

“ Animal dull purplish grey; mantle-lobes, which can cover the
entire shell, are very minutely mottled, and have a finely papillate
surface. On the posterior margin are six blunt and wart-like pro-
cesses, arranged three on the right and three on the left side . . .
The mucous gland is larger and the upper lobe well pointed.

.. The mantle is divided into three lobes, one of rectangular
outline is on the anterior left margin. The shell when the animal
is in motion is very RIightlv exposed.

¢ Total length 1:25", mantle 060", mantle to extremity of foot

0-50", tentac dos 0-20".

“ [ab. Under Toruputu Peak at 4000 feet. Found on decaying
wood during damp weather.” (Godwin-Austen.)

The animal, well figured in the original paper, is evidently
similar to C. bensoni and C. succinea, and has the same papillose
shell-lobes.

[281. Cryptaustenia durrangensis, Godwin-Austen (Austenia), Mol.
Ind. 11, 1907, p. 172, pl. 108, figs. 5-5 b (shell), pl. 111, figs. 7-7 ¢
(part animal and radula).

Durrang Distriet, Assam.

Shell depressedly globose, not umbilieated ; seulpture none,
surface glossy, crossed transversely by fine lines of growth ; colour
straw-colour ; spire very low, rounded, suture shallow ; whorls
2], expansive ; aperture very oval, oblique ; peristome thin,
narrowly ed::ed with white, columellar margin nearly vertical.

Size : major diam. 105, alt. axis 3-8 mm.

Anvmal (from a soaked specimen). Colour olivaceous with
mottlings on the foot ; the membrane of the branchial cavity has
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[Fig. 64.

A, Cryptaustenie verrncose, viewed from above and the right side:
drawn from life.

B. Girasia cinerea, drawn from life.

C. Austenia nagaensis: sketch from life of upper side of the mantle,
and the right side to show the shell-lobes and shell of same.

D. iptogivasie rabra : the animal from different sides, extremity of
oot enlarged, drawn from life ; shell magnified and natural size. ]
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a margin of black on the side of the elongate kidney and the
visceral sac is darkly mottled. The mucous gland linear, extremity
of foot square. Shell-lobes black, the right shell-lobe broad and
spreading along the side of the bndv-whnrl the left shell-lobe
also a broad lappet and elongately triangular in shape. The male
?rrnm resembles that of Austenia gigas, and the amatorial organ is
arger.

% aw with a very small central projection.

Radula has the formula :

L0 SR R B i .
-7 T R )

The central tooth and the admedian teeth are of the usual form :
the central tooth as drawn is malformed or broken, it is only the
remnant of the usual tricuspid form; the laterals are evenly
bicuspid. ]

[282. Cryptaustenia zemoensis, Godwin-Austen (Austenia), Mol, Ind.
1i, 1907, p. 171, pl. 107, figs, 4-9.

Locality. Zemo Samdong, Sikkim ( W. Hoebert).

Shell rather depressedly g]ohnse,_, thin and membranous; sculp-
ture none, a smooth shiny epidermis; colour ochraceous with a
green tinge ; spire low, rounded, apex just raised above the next
whorl ; whorls 3, gr*.ultw.]h increasing, the last rounded and tumid ;
aperture and peristome not seen (bmk&n below).

Its form is very similar to a species from Darjiling in Dr. "ﬁr
T. Blanford's collection, figured on pl. 37, figs. 2, 2a, vol.
p- 152 (Mol. Ind.), as Austenia ? salius, Bs., vi ar. , & smaller or more
solid shell.

Size : major diam. 11-3, alt. axis 6 mm.

The shell is of the type of A. planospira, but may be distin-
guished at once by the coil of the whorls, there being more of
them. The shell is so thin and delicate, I found it impossible to
detach it from the animals preserved in spirit.

Animal. Of similar form to . plawospire ; the principal dif-
ference is noticeable in the shell-lobes, which in this species are
quite smooth, whereas in planospira fhe‘: are strongly 1:-1pn|1.1te
The left shell-lobe shows a scalloped edge, with furrows running
inwards towards the edge of the mantle. The left dorsal lobe is
distinetly in two parts. The sides of the foot and mautle-lobes
are mottled, but not strongly, and one specimen shows this only
slightly on the shell-lobes. The sole of the foot is divided, but
the segmental lines on the side do not extend across the central
portion as in A. gigas and other species. The fringe of the foot
1s paler than the rest of the animal, from the peripodial groove to
the edee of the foot.

The generative organs are interesting, because in the penis
there is a solid coiled rounded mass at the wmain bead, from which
the retractor musele is given off, and in this respect this species
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shows an approach to Macrochlamys ; yet again in this connection
there is also a well-developed kale-sac or flagellum at the point of
Junction of the vas deferens. The amatorial organ is short and
blunt at the outer end; in this respect it is like that seen in the
genitalia of Austenia planospira. The spermatheca is apparently
long, only a part, perhaps half, is left, a portion having been
broken off in dissection.

The jaw was arched, solid, and with a strong central projection.
The radula has the formula :

LT e B
c e L b |

The teeth are similar in form to those of C. bensoni of Calcutta,
the outer cusp lying low down, up to the extreme marginals. ]

[ 283. Cryptaustenia silcharensis, Godwin-Austen (Austenia), Mol.
Tnd. ii, 1907, p. 170, pl. 107, figs. 1-3 ¢ (shell, animal, and
anatomy).

Locality. Near Silchar, Cachar (F. Ede).

Shell, The description of C. bensoni will apply generally. It is
bright and shining, of a straw-colour. Three whorls, these are
flatter above than in that species, making the aperture wider
horizontally to the axis ; viewed from above, the last whorl spreads
and widens outwards as it nears the aperture,

Size : waj. diam. 0-95, alt. axis 0-35 mm.

Animal. Preserved in spirit is pale vinous, greyer on the shell-
lobes ; on the side of the foot, just above the peripodial groove, are
a series of isolated dark blotches. The foot is long behind, narrow
compressed at the sides, and terminating in a long hooked point
overhanging the narrow slit of the mucous gland. The sole is
very distinctly divided. The peripodial groove and margin not
so distinetly marked as in some species. The right and left shell-
lobes are remarkably developed, particularly the former; broad
and expanding, in life evidently covering the whole shell, they
have a beautiful papillate surface. The length of this specimen
(contracted) is 2:25 mm.

Genitalia. The amatorial organ is long and cylindrical, tapering
gradually to the retractor muscle. The penis is bent sharply
where the long retractor muscle is given off, then there is a short
swollen part where the spermatophore would be formed, and this
;m:‘rmt's to the vas deferens. The spermatheca is moderately
ong.

The jaw has a central projection.

The radula has the formula:

62 . 2 IOERERT i 2 NG
64 . 1. 064

Similar to that of C. bensoni, and the teeth are of the same
tricuspid type shown in plate 38, fig. 2, vol. i, Mol. Ind.]
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284, cryptaustenia. globosa, Godwin-Austen, Helix (Nanina), J.
S. . 1876, ﬁ 312; . (Austenm] Mol. Ind. i, p. 153, pl 3:,
figs, 5-5 b {she )

Shell depressedly subglobose, thin, transparent glossy, scarcely
striated, whitish horny ; spire slightly raised, suture impressed ;
whorls 31, convex, the last not descending 1bm e, broadly rounded
at perlphery, expanded below ; aperture oblique, lunately cireular;
margins converging, mlume]lm roundly sinuate.

?-.la']m diam. 9%, min. 7%, height 5! mm,

Hab., Summit of 1muputu th Dafla Hills, north of Assam
(Godwin-Austen).

More globose and with a rounder mouth than the allied forms,
Animal dark grey, with the lobe over the gland much hooked.

b. Species from Bengal.

285, Cryptaustenia bensoni, Pfr. (Vitrina) P. Z. §.1848, p. 107 ; vd.
(Vitrina) Mon. Hel. ii, 1848, p. 497; H. & T (Vitrina) C. I
1876, pl. 65, figs. /1-4 ; Godwin-Austen (Austenia), Mol. Ind. 1,

1883, p. ]u{] ]11 36, figa. 6, 7 (=hell and animal extended).
Austenia hensnul var, sﬂhetﬂlsn Godwin-Austen, . ¢. pl. 38, fig, 3.

Shell depressed, thin, faintly striated, polished, translucent,
pale horny; spire scarcely raised, obtuse, suture very slightly
impressed ; whorls 31, slightly convex, the last searcely depressed;
aperture oblique, ]lllldLE]j subovate ; perlst.nma simple, thin, the
margins converging, the upper slightly curved forward, the
columellar sharply curved upwards, inclined forward beyond the
vertical.

Major diam. 10, min. 8, depth 5} mm. (The original type
measured 12 x 9] x 6 mm.)

Hab. Bengal, Calentta, Jessore, Chandanagore. Not rare in
the Botanic Garden, Calcutta,

Animal dull greenish grey or very pale olive with some large
irregular blotches ; sole of foot white in the middle, dusky on
each side. The shell-lobes of the mantle almost or entirely cover
the shell and are rough, being covered with small papille. The
teeth on the radulaare: 45.3.12.1.12,.3.45(60.1.60); all
the 15 inner laterals are tricuspid, the outer bicuspid and pointed,
the second outer cusp not being near the end.

Godwin-Austen has deseribed as a variety C. bensoni, var. syl-
hetensis, from a wood on the banks of the Soorma River in b.},lln
between Atgaon and Chatak. Although the shell does not differ
greatly, the radula has 64 .2 ,14.1.14.2 .64 (80.1. 80) teeth,
the outermost of which show signs of pectination, as in Durgella,
The animal is light yellowish green and creeps about with the
caudal termination of the foot raised in the air.
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286, Cryptaustenia panchetensis, Godwin-Austin (Austenia), Mol
Tnd. i, 1883, p. 153, pl. 37, figs, 3-3 (shell).

Shell very similar to C. bensoni, but the shell is thicker, and
the last whorl descends near the aperture.

Major diam. 10}, min. 8, height 5 mm,

Hab. Panchet Hill, W. of Raniganj, Bengal (W. I. B.).
Godwin-Austen suggests that specimens from Rajmahal, Sikrigu.li,
and Patna in Bengal, referred by Nevill in his ¢ Hand-list’ to
A. ovata, may be the same as the Panchet shell.

|Genus EURYCHLAMYS.

Eurychlamys, Godwin-Austen, Proe. Malacolog. See. vol. iii, July
1299, p. 250 (no deseription) ; ¢d. Mol. Ind. ii, 1899, p. 90.

Type, E. platychlamys, W. T, BIf.

Range. Southern India and Ceylon,

Original deseription :—* The -ahe]l-lnbes are elongate and broad,
more or less papillate, enveloping the shell. The left dorsal is
divided into two lobes, the posterior one narrow. Lobe above
mucous gland overhanging. Foot long and narrow behind, the
sole with a simple straight sheath, the retractor muscle attached
at the end, and above a small bulbous enlargement where the
vas deferens joins. The amatorial organ is absent. The jaw has
a central projection. The central tooth is tricuspid, the admedian
hi:l:usp;d, the laterals evenly bicuspid (from 70 to 60 on each
side).”

287. Eurychlamys platychlamys, Bif. J. 4. S. B. 1880, 2, p. 195,
pl. 2 fig. 9; Godwin-Austen (Eurychlamys), Mol. Ind. 11, 1899
P 90, pl S-i- figs. 1-1 e (animal and anatomy).
‘mnma [\llcmc}sum} perrotteti, Peile, Jour. Bomb. N, H. Soc. xi,
p. 194 (1897) : nee Lfeiffer.

Shell openly perforate, conoidly depressed, thin, smooth,
polished, translueent, fulvous horny ; spire low, convexly conoidal,
apex obtuse, suture scm:ce]gr impressed, almost flat ; whorls 5,
slightly convex, the last rounded at the periphery, eonvex beneath ;
aperture oblique, subovately lunate ; peristome thin, outer margin
sinuate, basal straight, columellar oblique, slightly expanded
throughout, more broadly above.

Major diam. 11, min. 9, height 5} mm. (a large specimen
measures 14 x 12 x 61 mm.).

Hab. Bombay and neighbourhood.

A variety larger and with a lower spire oceurs at Champanir,
near Broach. A shell measures 16 x 131 x7 mm.; others are
even larger.

The animal is dark grey and has remarkably broad shell-lobes,
which eover a great part of the spire, sometimes nearly the whole,




Ef

o
=
|
A
ST oo s e .._:_‘-_'_::_""-.
Y :“Lt _‘.lmﬁh;ﬁﬂg;.j Ii-q» l’
i e R e
R e
b W

7~ e )
=T § S Ny S
=1L /,' = TN

| Fig. 6d.—FEnryehiamys platyehianys.
A. Animal with shell removed, viewed from both the right and left
gsides, showing the shell- and dorsal lobes. x 4-5.
B. Shell. x 2+4. 0 Jaw. x12
D. Different parts of the genitalia. x 4'5 and x 12.

Ewryehlamys requlata,
E. Animal (spirit-specimen), seen from right side. x 34, Right
shell-lobe turned down, showing inside surface.
E'. Ditto, x 2-5. Showing position of right shell-lobe in life.
F. Shell. x 24. G. Lobes of the mantle, x 4.
H. The penis. X 8,
I. Jaw and teeth of the radula. X 12 and x 363.]
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when extended. Left dorsal lobe bifid, the posterior portion
narrow. Mucous gland with a small rounded overhanging lobe
above., Foot long and narrow, the sole divided into median and
marginal areas. In the genitalia the male organ is a simple, short,
bulbous sheath, the retractor muscle is attached to the side, with-
out any cecum, and the vas deferens enters at a short distance
from the retractor without distinct kale-sac. Spermatheca of
moderate length, subeylindrical ; amatorial organ (dart-sac)
wanting.

In the radula the median tooth has a strong cusp on each side
about halfway down ; the inner laterals have an upper inner lateral
cusp and an outer lower one; outer laterals bicuspid, the outer
cusp below the inner. Teethin a row: 45.2.12.1.12.2 .45
(59.1.59). Jaw with a projection in the middle inside.

On account of the remarkable mantle-lobes and genitalia,
Col. Godwin-Austen made this species the type of a subgenus
Ewrychlamys, to which probably several South Indian and Ceylonese
forms should be referred. The division is fully justified. [At
present only this and the next species are known to belong to it.
The animals of so many species from 8., India remain to be
examined. ]

288, Eurychlamys regulata, Bs. (Ilelix) 4. M. N, I. (3) v, 1860,
p. 383 ; Pfr. (Helix) Mon. Hel. iv. p.125; H. § T (Helix) C. I.
1876, pl. 31, figs. 3, 6 ; Godwin-Austen (Eurvehlamys), Mol. Ind.
ii, 1899, p. 92, pl. 84, ligs. 2 a—g; Kobelf,in Mart. & Chemn. Syst.
Conch.-Cab. ed, 2, Naninidee, 1901, p. 1028, figs. 26, 27,

Shell scarcely perforate, subglobosely depressed, thin, obliquely
obsoletely striated, very neatly ornamented throughout with fine
parallel spiral impressed lines, rather further apart above than
below, brownish horny, translucent, highly polished; spire
depressedly conoidal, apex rather obtuse, suture impressed, but
shallow ; whorls 31, slightly convex, rapidly increasing, the last
broader, slichtly compressed at the periphery, more convex
beneath ; aperture large, oblique, roundly lunate; peristome
straight, acute, columellar margin curved, vertical above and
rather broadly subtriangularly reflected over the perforation,
margins remote.

Major diam. 10, min. 81, axis 5§ mm.

Hab. Ceylon, Kaluganga in East Matelle, Katukellekande
(Layard), and Badulla (Collett).

Animal very similar to that of E. platychlamys : foot long behind
the shell, lobe over the mucous gland elongate ; shell-lobes broad,
almost or completely covering the shell when extended. Penis a
simple long sheath without emcum or other appendage, the vas
deferens joining it very near the retractor muscle. No dart-sac.
Teeth on radula thus arranged : 55.2.12.1.12.2.55(69.1.69).
Median tooth tricuspid ; lateral cusps basal, inner laterals bicuspid
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~ with one cusp on the outer side; outer laterals with two even
terminal cusps as usual in Macrochlamys.

[To this genus may belong such forms as wmbrine, nepas,
woodiana, &e., provisionally plﬂced in Macrochlamys.]

Genus AUSTENIA.

Austenia, Nevill (sulbgenus of Helicavion), Hand-{, i, 1878, p. 16;
Godwin-Austen, P. Z. 8, 1880, pp. 204, 208 ; id. Mol. Ind. i, 1883,
p. 148, 1888, p. 228.

Girasia, partim, Godwin-Austen, Mol. Ind. 1, 1888, p. 216.

Cryptibyeus, Cockerell, A. M. N.H () vii, 1891, p. 99 ; id, Nawntilus,
xll, 1898, p. 10 (no de.-,cn[:l,mn_}

Type, A. gigas, Bs.

Tange. The Himalaya, Assam, and Burma.

Shell imperforate, ovate, of one to two whorls, very thin as a
rule, often glassy; aperture very large, more or less ovate; peristome
thin, almost membranaceous.

Animal large, not retractile within the shell. The lobes of the
mantle are united around the shell, and when the animal is
extended they cover much of the anterior part of the foot and
the greater part of the shell. Fach shell-lobe is roundly
expanded upon the shell, not elongate as in Macrochlamys. In
some forms, as A. magnifica, the shell is nearly or quite concealed
by the mantle-lobes, as in Gfirasia, while in the type a considerable
portion remains exposed.

Hinder extremity of foot long, sharply carinate above and
truncate behind by a large linear mucous pore, above which there
is sometimes an over lm,ngmrr lobe. Peripodial groove very distinet.
Sole of the foot divided into three 1r:-ngitu{linal areas.

Grenital aperture, as usual, behind the outer base of the right
tentacle. The details of the generative organs much resemble
those of Maerochlamys, except that near the retractor muscle of
the male organ there is neither czecum nor coil. A large dart-sac
is present and a long evlindrical spermatheca.

In the radula, which mueh resembles that of Maerochlamys,
the rhachidian is tricuspid, and the admedian teeth are broad and
bicuspid or tricuspid. The outer laterals are long and pointed,
with an additional cusp low down on the outer margin, and
which disappears on the outermost teeth, This differs from the
form of the outer marginals in Gurasia,

The genus Austenia is intermediate between Macrochlamys and
Girasia and distinguished from all by its ovate ear-shaped shell.
It is less glug-like than Girasia, its shell bemg well formed and,
as a rule, less covered by the mantle, It is represented in the
Indian Peninsula by the genus Pseudaustenia, which has a similar
shell, but several differences in the animal,
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289. Austenia gigas, Bs. (Vitrina) J. 4. 8. B. v, 1836, p. 350 ; ? Pfr.
(Vitrina) Mon. Hel. 11, 1848, p. 496 ; Bif. (Vitrina) J. A. 8. B.
xxxiv, 2, 1865, p. 95; Godwin-Austen (Helicarion), J. 4. 8. B.
1575, p. 6, pl. 3 (animal extended) ; H. & 7. (Vitrina) C. I. 1876,
P 29, pl. GG, figs. 2,3; Nevdll, Helicarion (Austenia), Hand-I.
1, 1878, p. 16; Godwin-Austen, P. Z. S. 1850, p. 204, pls. 24, 25,
26, 27 ; id. Mol. Ind. i, 1883, p. 148, 1888, p. 228, pl. 55, figs. 3-4 &
(shell and animal), pl. 60, figs. 1, 1 & (animal extended), pl. 62,
fig. 8 (radula) ; vol. ii, 1899, pls. 89, 90 (genitalia).

Shell thin, polished, subovately depressed, faintly striated, oliva-
ceous horny; spire small, flat, projecting beyond the peristome,

Fig. (66.—Austenia gigas, Bs.

suture impressed ; whorls about 2, very rapidly increasing, the
last depressed above, occupying the greater part of the shell;
aperture very large and oblique, ovate, the margins nearly meeting,
the eolumellar strongly arcuate.

Major diam. 30, min. 17, alt. 10 mm. A large specimen
measures 40 x 25 x 12 mm.

Hab. Khasi Hills, common about Teria Ghat. Allied species in
Arakan Range, west of Prome, and Kyouk Phyu and Ramri
Island.
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The length of the animal, when fully extended, is about
6 inches. A considerable portion of the shell remains exposed
(this doubtless varies in extent). The teeth of the radula are
thus arranged : 69.3.22.1.22,3.69 (94.1.94); the number
of broad inner lateral (admedian) teeth being very large. The
rhachidian tooth is bluntly tricuspid, the next 6 on each side have

DR
S

[Fig. G7.—Adustenia gigas,

A. Animal from a spirit-specimen, viewed from both the right and left sides,
showing shell- and dorsal lobes; in the former, cav. is the posterior end
of the cavity in the foot oceupied by the internal organs,

B. Genitalia: the spermatheca filled with spermatophores.

C. A spermatophore taken from the spermatheca,

D. Penis, showing spermatophore in process of formation.

{. Jaw and teeth of the radula.]
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only a blunt outer cusp, afterwards an inner cusp becomes visible.
The outer laterals bicuspid, with a long point and an additional
cusp low down on the outer side; the extreme marginals are
simple unicuspid teeth.

The general colour of the animal as represented in the figures

is an umber-brown, the furrows on the upper surface being
darker.

200, Austenia butleri, Godiwin-Austen ((irasia), Mol Ind. i, 1888,
. 226, pl.60, fig. 7 ; id. ep. cit. ii, 1599, p. 108, pl. 90, figs. 5-10.
Helicarion gigas, Bs., small var., J. 4. 8. B. xliv, 1875, p. G, pl. 3
(smaller figure, animal extended).
Austenia gigas, var. minor, Godwin-Austen, P. Z. 8. 1880, p. 294,
pl- 24, figs, 8-6, 9, pl. 25, figs. 1-5, pl. 26, figs, 1, 5, &, pl. 24,
figs. 8-10 (animal, shell, and anatomy). :

This differs from A. gigas in smaller size and in the different
colour of the animal, which is * dark ochre-brown, with very dark

Fig. 68.—Austenin butleri.

marking, particularly noticeable along the margin of the foot.”
The neck-lobe of the mantle is represented as spotted in the
figure and a broad dark line in frent of it, down each side of
the neck. Animal represented as about 31 inches long when
extended.

Major diam. of shell 21:5, min. 18 mm,

IHab. Between Samuguting and Kohima, Naga Hills ( Godwin-
Austen).

Teeth in the radula 32.3.18.1.18.3.32 (53.1.53), or
considerably fewer than in A. gigas.

*291, Austenia resplendens, Nerill (Helicarion), J. 4. S. B. xlvi, 2,
1877, p. 23; id. Yunnan Exped., Mol. p. 883, pl, 80, figs. 6,6 a;
id. J. 4. 8. B.1, 1881, 2, p. 129, pl. 5, fig. 24 ; Newill, Helicarion
(Austenia), Hand-1.1, 1878, p. 16; G. Tapp. Canefiri, Ann. Mus.
Civ. Gen. xxvii, 1889, p. 315.

This is deseribed as resembling 4. gigas, but as being a little
thinner and more membranaceous ; it is at onee distinguished from
it by its flatter, more ear-like, and appressed shape.

Major diam. 22, min. 14, depth 8 mm.

Hab. Sawady and Bhamo, Upper Burma (Dr. John Anderson),

Judging by the figure, this shell appears to have about half a
revolution more than A. gigas.
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*202. Austenia venusta, Theobald (Vitrina?), J. A. 8 ﬂ. 1870, f.?,
p- 400; Pfr. (Vitrina) Mon. Hel. vii, 1876, p. 512; H. § 7
(Vitrina) C. I. 1876, pl. 152, fig. 5; Goduwin-A wsten, 'Mol. Ind.
i, 1883, p. 237, pl. 59, fig. 5 Lfshell]

““ Shell ovately ear-shaped, scarcely convex above, diaphanous,
very thin, polished, subrugosely striated, bright yellowish brown ;
whorls 11, rapidly increasing ; aperture very broad.

“ Major diam. 30, min. 17, height -10 inch (72 x4 x 21 mm.).

« Hab. Near Chuegale_v Tscl-:ﬂn., between Prome and Tongoop.”
( Theob. in Latin.)

The figure shows that this is very similar to A. gigas, though
only about a third the size, and it may be the young, as A. gigas
is said to be found in the Arakan Range. The shell from
Ponsee in Yunnan, referred to this species by Newill (J. A. S. B.
1877, 2, p. 24), is shown by Godwin-Austen to be different.

*203. Austenia magnifica, Godwin-Austen § Nevill {Helicarion),
J A8 B.1877,2,p. 24; Newll, Helicarion (Austenia), Hand-L.

1, 1878, p. 16; Godwin-Austen, P. Z. 8. 1880, p. 294, pl. 24,

figs. 1, 2 (animal) ; .?'h'w.-'H, Helicarion (Austenia), J. A. 8. B,

1881, 2, p. 129, pl. 5, 1|;; 23 (shell) ; Godwin-Austen {11111-19.},

Mol. fnd. 1, thH, p. 225, pl. 56, figs. 1, 2, 3 (animal), 4, 5 (shell).
Helicarion ( :’mbtun.fj fem, fmmfu Ann., Mus. Ciw. l’rm XxVil,

1889, p. 313, pl. 9, figs. 1-7.

Shell very similar to that of A. gigas, but much larger, of a
brown, not a green colour, with the body-whorl much more flatly
expanded, and the spire less convoluted and more depressed; also,
looked at fromn underneath, very much less of the reflected body-
whorl is visible.

Major diam. 46, axis 111, aperture 401 by 291 mm.

Hab. Teng-Yue-Chow or Momein in Yuunan, at 5500 feet
(Anderson); near Bhamo (Fea).

The lobes of the mantle are united around the shell, which is
completely covered when the animal is alive, and only a small
portion exposed when the mantle is contracted in spirit.  The line
uniting the shell-lobes is distinetly seen. The mantle also covers
much of the upper surface of the foot. [In this respect the
animal is like that of Gurasia, and is the reason why I placed it in
that genus, the shell being dlfferg.ut] Mueous pore very long;
H]JHIIIIH”ILEEI as figured b}* Tappone Canefri, is very large ; other
generative organs as in Girasie generally.

In the radula the teeth of the middle row are as usual; the
outer laterals bicuspid, long, curved, and pointed, the outer cusp
much below the apex.

204. Austenia nagaensis, Godwin-Awusten (Helicarvion), J. A, S. B,
xliv, 2, p. 5, pl. 2, figs. 3-3¢ (.ﬂ]n-ll and parts of animal) ; «d.
(Girasia) P. Z. 8, 1880, p. 204 ; #d, (Girvasia) Mol. Ind. i, p. 224,
pl. 61, figs. -3¢ [*-:hall and parts of animal).

| Vide II" 64 C, p. 184.]

Shell very thin, membranaceous, ovate, apex forming a coil, not
0 2
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projecting from the side ; much broader than Girasic hooleri,
covered with an olive epidermis showing lines of growth.

Major diam. about 22, min. about 14 mm.

Animal ochre-colour, prettily mottled and dotted with a darker
shade of the same; the mantle covers nearly the whole shell; a
narrow white line commencing near the posterior margin of the
slit disclosing the shell extends round towards the respiratory
orifice on the right-hand side, and in front another line curves
round to the left anterior side. Length about 3 inches.

fHab. Angami Naga Hills, Assam,

205. Austenia cacharica, Godivin-Austen (Girvasia), Mol. Ind. i, 1888,
p- 240, pl. 59, figs. 4, 4 @ (animal and shell), pl. 62, fiz. 5 (teeth).
Helicarion solidum, (fodwmn-Austen (partim), J. A. 8 B, 1875, 2,

p. 6,pl. 2, figs. 5-5 ¢ (animal and shell), neec P. Z. 8. 1872, p. 518.

Shell oval, fairly solid, smooth, shining, colour pale olive ; apex
small, not projecting, very closely wound; whorls about 12 ;
aperture ovate, occupying nearly the whole shell, only about a
ninth being taken up by the reflected whorl, columellar margin
evenly sinuate.

Major diam. 11, min. 61, height about 3 mm. .

Hab, North Cachar Hills : Kohima, Dunsiri Valley.

Animal dark umber to pinkish grey, much speckled throughout,
and with black lines on the side of the foot. Dorsal lobe ample,
extending round to the left posterior side ; right dorsal lobe rather
small. The right shell-lobe is expanded over the apex, but is
hardly connected behind ; the left shell-lobe is narrow and laps
over the peristome, but does not join the other lobe. The
posterior margin and apex of the shell rests in a V-shaped de-
pression of the ridge of the foot, and the hinder part of the foot
thence to the mueouns gland 1s very short. y

The teeth of the radula are thus arranged: 40.15.1.15 . 40
(55.1.55). The inner laterals (admedians) have a well-formed
cusp on the outer basal side ; the outer laterals are very pointed
and curved, with the outer cusp quite basal.

206. Austenia solida, Godwin-Austen, Helicarion (IToplites), P, Z. 8.
1872, p. 518, pl. 30, fig, 10 (shell); A & T (Vitrina) C. 1. 1876,
pl. 152, fig. 6; Godwin-Austen (Girasia), Mol. Ind. i, p. 241.

Shell close to A. cacharica, but considerably stronger and the
apex thicker. The columellar margin of the peristome is much
incurved.

Major diam. 14}, min. 9, height 4, mm. A smaller specimen
measures Y mm. in major diameter.

Hab. Hengdan Peak, North Cachar Hills.

This may be the same as the last, but the shell shows slight
differences. The animal is not known.
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297. Austenia peguensis, 7/evbald (Vitrina), J. 4. S. B. xxxiii, 1364,
p-244; H. & T. (Vitrina) C. I 1876, pl. 65, figs. 2, -‘.:E; Nevill,
Helicarion (Austenia), Hand-{. i, 1878, p. 16; Godwin-Austen
(Girasia), Mol. Ind. 1, 1888, p. 227, pl. 59, figs. G-6 4 (animal),
G e, 6d (shell) ; Collinge (Girasia), Jowr. Mal, ix, 1902, p. 76,

Shell rather more solid than usual, semiovate, with the apex,
which is very thick, projecting, polished, pale olivaceous or yel-
lowish; spire flat, suture rather deeply impressed; about 13

whorls ; aperture occupying almost the whole lower surface;

Fig. G- Awsienia peguensis,

margin of peristome very convex, except near apex, where it is
straight or slightly concave, inner portion of deeply concave
columellar margin thickened in some shells,

Major diam. 16, min. 10, height 32 mm,

IHab. Pegu. Near the town of Pegu, and also on the west of
the Irrawady in the Bassein distriet, and probably in the Arakan
Hills farther north ; Meetan, Tenasserim (/ea) 5 also, according to
Collinge, the Malay Peninsula, Belimbing, State of Ligeh.

The animal has a granulate mantle, the shell-lobes almost com-
pletely covering the shell when expanded. The mantle and its
lobes are exactly as in Austenia gigas. The posterior part of the
shell rests in a depression of the hinder part of the foot, though
this is not so distinetly V-shaped nor so deep as in Givasia hookeri.
Colour brown, mautle greyer and mottled, sides of the foot
speckled with dark grey. Length of animal (when erawling)
about 3 1nches. Jaw and radula as i Awustenia gigas, Teeth of
radula 32.3.18.1.18.3.32 (53.1.53).

298, Austenia shanensis, Godivin-Austen (Girasia), Mol. Ind. ii, 1899,
p. 107, pl. 91, figs. 3-3 & (shell and animal).

Shell ovate, convex ahove, polished, olivaceous horny ; apex
solid, flat, projecting less than in 4. peguensis, suture impressed ;
whorls 11 ; aperture ovate, covering nearly the whole of the shell
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beneath, margin of peristome convex almost throughout, becoming
straight on margin near apex only.

Major diam. 11, min. 7, height 3 mm.

Hab, Shan Hills, Burma, east of Fort Stedman ( IWoodthorpe).

Animal dark grey, similar in form to Austenia peguensis. In the
odontophore the inner laterals are bicuspid, the outer cusp far

below the apical as in A. gigas, the ontermost laterals small and
unicuspid.

*209. Austenia sikkimensis, Godwin-Austen, Girasia (Ibyeus), Mol,
Ind. 1, 1888, p. 239, pl. 569, figs. 2, 24 (animal), 246 (shell);
Cocleerell (Girasia), A. M. N, H. (6) vii, 1891, p. 106.

Girasia (Ibyeus) sikkimensis, var. mainwaringi, Godwin-Austen,
Mol. Ind. i, 1888, p. 240, pl. 59, figs. 3, 3 q, 3 b (animal) ; Newill,
Hand-1. 1, 1878, p. 16, no. 37, H. (Austenia) n. sp.

Shell (from figure) ovate, the apex small, not projecting, much
resembling the shell of Austenia cacharica.

Major diam. 9} mm. (from figure).

Hab. Independent Sikhim, 9500 feet; Chungthung, on the
Chakang Stream. Var. mainwaringt from Darjiling.

“The animal, from the spirit-specimen, appears to be of a
pinkish grey when living. The mantle finely papillate and finely
sprinkled with small black spots, a few similar distant markings
on the side of the foot behind.”

The var. mainwaring: must have been very dark-coloured when
living, the mantle-lobes are finely papillate throughout. The foot
is very short behind and cut off square,

In the odontophore the middle tooth of the radula is strongly
tricuspid, the inner laterals as usual, the outer as in gigas,
bicuspid, the inner point much longer than the other. The
extreme outside laterals are very small.

This species has been regarded as allied to (or identical with)
Ibycus fissidens, Heynemann, but the teeth of the radula appear
to be very different. [The teeth of I. fissidens are very similar to
those of the genus Leptodontarion of Sarasin. ]

Genus GIRASIA.
Girasia, Gray, Cat. Pulm. Brit. Mus. p. 6l (1855) ; Godwin-Austen,
Mol. Ind. 1, 1888, p. 216.
Hoplites, Theobald, J. A. S. B. xxxiii, p. 244 (1364).

Type, . hookeri, Gray.

Range. Himalayas and Assam.

Shell ovate, usually membranaceous, with a more or less
thickened apex, sometimes rudimentary, usually with an oliva-
ceous epidermis ; apex white.

“ Animal slug-like, long, mantle largely developed ; shell and
dorsal lobes are united all round, and the shell is entirely covered



A

[Fig. 70.— Girasia hookeri, Gray.
. View of right, left, and dorsal sides: drawn from a spirit-specimen.
§ nat. size.
A', Position of shell- and dorsal lobes. Nat. size. The former grown together

on the line running from the res.ap,; left dorsal lobe turned back to
show the position of the respiratory and anal orifices.

B. Generative organs. § nat. size. B, Spermatophore, X 3.
B’. Do., part of. x 3. D. Jaw, enlarged, and radula. % 138.
C. The shell. 3 nat. size. K. Girasia erocea, Godwin-Austen.
al.. Albumen-gland. lsl. Left shell-lobe.
a.or. Anal orifice. or, Oviduet.,
am.or. Amatorial organ. of. Ovo-testis,
erp. Cecum of the retractor penis.  rmp. Retractor muscle of penis.
I Foot. rur. Retractor musele.
k. Kale-sae. rsl. Right shell-lobe.
gen.ap, Generative aperture. rdl, Right dorsal lobe,

{efl. Left dorsal lobe. g, Prostate.]
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by the former, with the exception of a narrow area on the posterior
left margin, Irom the anterior right margin of this area a well-
marked cicatricial line runs forward to just above the respiratory
and anal orifices, and marks the usual distinet division of the shell-
lobes in Helicarion and Durgella and their complete separation, as
in Macrochlamys, into a left (frontal) and right (posterior). The
dorsal lobes are divided diagonally forward from the respiratory
orifice into a large left dorsal lobe and (behind and adjacent to the
orifices) a smaller right dorsal lobe ; on the extreme posterior side
a slight beading marks the junction of these lobes with the shell-
lobes above. This portion of the animal is sunk into a deep,
V-shaped, smooth, and unwrinkled depression in the back, where
the dorsal ridge of the foot terminates suddenly. Extremity of
the foot truncate, with a large linear mucous gland ; the pedal
(peripodial) line is very distinet.

“ Yoot divided longitudinally into three subequal median and
lateral areas.” (Godwin-Austen.)

Grenitalia as in Austenia gigas. Radula with tricuspid rhachidian
tooth, the broader inner laterals usually bicuspid and the outer
laterals with two cusps each, both terminal, thus differing from
those in Macrochlamys, Austenia, and Helicarion.

300. Girasia hookeri, Gray, Cat. Pulm. Brit. Mus, p, 61 (1855);
Godwin-Austen, P, Z. 5, 1880, p. 291, pl. 27; . Mol. Ind. i,
1888, p. 219, pl. 55, figs. 1-1 4, 2-2& (animal and shell), pl. 60,
figs. 3, 4, 5 (animal in motion), pl. 62, fig. 1 (teeth) ; ii, 1899,
p. 104, pl. 88 (spermatophore).

Helicarion (Hoplites) theobaldi, Godiwin-Austen, P. Z. 8. 1872,
. oli.

Hl!:i]iﬂil;'iﬂn slllillﬂng&nsc, Godwin-Austen, J. A. 8. B, 1875, 2, p. 4,
nl. 2, fig.. 1.

I-Iglimrimlg brunneum, Godwin-Austen, J, A. S. B, 1875, 2, p. 5,
pl. 2, fig. 2 ; Newill (Parmarion), Hand-{. i. 1878, p. 13.

Girasia extranea, Cockerell, A. M. N. H. (6) vii, 1801, p. 104 : nec
Limax extraneus, Fér.

Girasia depressa, subsp. of G. extranea, Cockerell, L c.

Shell oblong, membranaceous and soft, with a thin olivaceous
epidermis, curled up so as to form an incipient spire at one end,
drawn out into a broad ribbon-like stripe at the other. Length
about 20 mm.

Animal varying from pale yellowish dull grey or pale brown to
ochraceous or dark umber-brown, sometimes spotted on mantle.
The mantle-lobes completely cover the shell, at times leaving a
small area exposed ; they also cover a considerable portion of the
animal in front of the shell. Length of animal 3 to 4 inches.

Teeth in radula thus arranged: 95.2.,18.1.18.2,95
(115.1.115). Of the broad teeth in the middle of the row the
rhachidian has three cusps, the admedian two, one on the outer
margin ; all the outer laterals are bicuspid, the two cusps being
terminal.

:
i
5
]
i
4
i
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301, Girasia radha, Godwin-Austen, Helicarion (Hoplites), .J. 4, 8. B,
1876, 2, p. 314, pl. 8, fiz. 4 (animal erawling); id. Mol Ind. i,
1838, p. 222, pl 60, fJ."'d 6, 6 a (animal).

Shell membranaceous, polished, a long strip with a projecting
point at one end, not i‘urlmug a distinet spire; colour greenish
brown ; margin of peristome convex, becoming concave on the
side near the apex.

Major diam. 161 mm.

Hab. Banks of Radha Pokri (tank), near Narrainpur, Darrang
Distriet, Assam ( Godwin-Austen).

Animal rich ochre, sparsely dappled with grey-black on the
mantle and tail. Length when extended 3 inches, mantle 1-3.

Near G. hookeri. Shell more rudimentary and colour different.
The mantle quite conceals the shell and covers the animal as far
the head.

|Girasia? rubra, Godwin-Austen, transferred to genus Crypto-
gtrasia, p. 204.]

o502, Girasia crocea, Godwin-Austen, Helicarion (Hoplites), P. Z. S.
1572, p. 517, pl. 30, figs. 9, 9 a (animal erawling and shell) ; ﬂeun’!
(Parmarion), Hand-I. i, ]5'1' p. 18; Godwin-. lmﬂut Mol. Ind.
1, 1888, p. 223, pl. 60, fig, 2 {animal}, pl. 62, fig. G {mdula].

Shell very thin, flat, rudimentary, horny translucent, with a
broad band of dark green from the apex to the edge of the mem-
branaceous peristome; apex pointed and projecting, without
any distinet coil ; peristome convex throughout, except where it
approaches the apex, when it becomes concave.

Major diam. 13, min. 8 mm,

Hab. Valleys below Cherra Punji, Khisi Hills. Found ereeping
on high grass near Teria Ghat (Godwin-Austen).

Animal a fine bright saffron-vellow colour, mantle mottled with
pale yellow ; outside edge of foot very pale vellow and almost
white below ; extremity of foot truncate, with a gland as in
Austenia yi{;ﬁs Length of animal 2} to 3 inches.

Odontophore qmtv peculiar.  The middle tooth has three sub-
equal eusps, all at the extremity, the next 9 on each side have a
small outer cusp; the outer teeth are thronghout evenly bicuspid,
decreasing in size to the outermost laterals. I‘ne:,r are thus
arranged :  100.9.1.9.100 (109.1.109).  This is quite
different from any Girasie, and the only similar arrangement is
found in Durgella Tehasiaca.

303. Girasia pankabariensis, Godwin-Austen, Mol. Ind. i, 1588,
p- 225, pl. 59, figs, 1-1 ¢ (animal).

““Animal with the right and left mantle-lobes united; the
mantle appears to be slightly speckled. The shell is deeply sunk
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in a depression, the ridge of the foot Jv}uml being on a level with
the shell. Generative organs immature.”

Length of specimen in spirit about an inch.

Hah Ptuﬂxahml, at foot of Himalayas, bll-.hlm

Teeth in radula + 100.2,16.1.16.2.100+4 (+118.1.118).
All gradually decreasing in size from centre to margin. Jaw
straight, with a very slight central projection.

*#304. Girasia dalhousiz, Godwin-Austen, Mol. Ind. i, 1888, p. 224,
pl. 61, figs. 1, 1 & (animal), pl. 62, figs. 4, 4 ¢ (jaw and teeth).

“The shell 1s of an olive-brown colour, convex above, oval on
the periphery, membranaceous, broader than in the type or in
(. erocea, with a very thin white shelly lining.

** Major diam. 13, minor 8 mm.”

Hab. Dalhousie, Chamba Hills, west Himalayas ( Theobald).

* The animal in spirit is of a pale ochre tint, with no markings
of any kind. The mantle as in typical Girasia, the thin shell
showing in an oval opening of the shell-lobes.” Length in spirit
S0 mm.

Radula thus arranged : 125.2.14.1.14.2.128 (144.1.144).
Rhachidian tooth very narrow, lm]n' and tnc:hp]d inner laterals
much curved and tricuspid, the inner cusp md]num,t points
directed rather outwards ; outer laterals bicuspid, the outer eusp
larger and rounder in fm*m than the inner. Jaws with a very

slight central projection. The teeth differ from those of the more
Eastern species.

*505. Girasia bul‘tii Godwin- Austen, Helicarion (Hoplites), J. 4. 8. B.
1876, p. 314 pl 8, fig. 6 (shell) ; . P. Z. 8. 1880, p. E‘Ji id.
Mol. Ind. i, lEbS p- ‘::'!.."f_), pl. 61, fig. 2 (shell), pl. 62, figs, 3 d ft,,
3b (teeth of Mniula, jaw, and genitalia ; these are by error
marked @, radha).

Shell dunll white, very horny in texture, the apex scarcely
developed, outline rounded above. Major diam. 0-30" (8 mm.).
The shell is ficured as oval in alnpe, with the apex turned over in
the middle, nut towards one side as in many forms of Girasia.

Hab. Borelli Tea-garden, near Tezpur, Assam (Burt); also
Paniputer Tea-garden, north of the Brahmaputra River in the same
district.

Animal grey-brown in colour, measuring : mantle to head 0-4
inch, mantle 0°8, mantle to extremity of foot 05, or total length
when moving 1'5 inches.

Jaw curved, no central projection. Rhachidian teeth narrow
and long, tricuspid ; inner laterals bicuspid, the cusps low down
on outer side; outer laterals ev enlv bicuspid, both cusps terminal,
In each row 186.2.6.1.6.2.186 (194 .,1.194), being 6 or
more than in &, hookeri.
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*306. Girasia? cinerea, Godwin-Austen, Helicarion (Hoplites), J. A.
8. . 1876, p. 314, pl. 8, fig. 2 {*tulnﬂljr id. Mol. Ind. 1, 18883,
p. 241, pl. IE'iD fig.. 8 {'ammal}
[ Vide iig 64 B, p. 184.]

Shell not deseribed. ¢ Animal when fully extended long and
nurrow ; colour dusky grey; mantle with a papillated surface
slightly sputteﬂ the spotting being coarser on the body and tail.
Tentacles (eye-pedicels) short and blunt, with the oral (tentacles)
very close below them.

“ Length 075, mantle 0-4 (181 x 104 mm.).”

Hab. On the Darpaug River, at fm::t of the Dafla Hills, under
old logs in the forest (/odwin-Austen).

This species may be recognized by its bluish-grey colour and
small size.

307. Girasia affinis, Cockerell, A. M. N. H. (6) vii, 1891, p. 106.

The shell in an alcoholie specimen is almost completely covered
by the mantle, except a small space 31 mm. across. Both foot and
mantle spotted with dark grey, and the whole length, when con-
tracted in aleohol, is 42 mm. The posterior portion of the foot is
very high and sharply ridged. The shell is evidently soft and
membranaceous.

Hab. Pegu ( Theobald).

J08. Girasia ? dikrangensis, (fodwin-Austen (Testacella £), J. A. 8. B,
1876, 2, p. 314, pl. 8, fig. 7; Nevill (Parmacella ?), Hand-l i,
1878, p. 13.

Shell ovate, slightly convex above, concave below, the apex
inclined towards the left, but not involute nor forming a closed
whorl ; just below the apex there isan appearance asif one margin
of the peristome were folded over the opposite one. The apex does
not extend beyond the columellar margin of the peristome.

Major diam. 12, min. 64, height 2 mm.

Animal unknown.

Hab. Pachitah, Dikrang River, Dafla Hills, Assam (Godwin-
Austen).

Only two dead shells have heen found.

[The shell is very different from that of Girasia, being far more
solid. It is placed here provisionally until living exampies are
obtained.]

[Genus CRYPTOGIRASIA.

Cryptogivasia, Cockerell, A. M. N. H. (6) vii, 1891, p. 99 (no
description).
Type, Girasia? rubra, Godwin-Austen, only known from the
Anghami Naga Hills.
Animal the most slug-like of any of the Indian forms, the shell
being completely cov ered by the mantle and the shell itself reduced
to an oval disk, the posterior end of the mantle resting in a
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V-shaped depression. The extremity of the foot with a long soft
overhanging lobe. Internal anatomy not known. It is repre-
senfed by a single species, but no doubt others will be found on
the eastern frontiers, Burmah, &e,]

309. Cryptogirasia l'uhra. Godwin-Austen (Parmarion), J. 4, 8. B.
1875, 2, p. 6, pl. 2 fln's 4-4 ¢ (animal erawling and shell); 7d.
Mol. Ind. i, 1888, 'p s 228, pl. 61, figs. 4a-4 d [umlmi and shell).

[ Vide fig. 64 D, p. 184.]

Shell quite rudimentary, a small oval shelly disk about 31 mm.
long.
Hn'b Kohima, Anghami Naga Hills (Godwin-Austen).

« Animal of a fine mmagf--pmk grey on underside of the foot ;
tentacles short ; mantle entirely covering the shell, with only a
slight trace of a longitudinal opening running back from the
anterior left side ; three parallel bands of greenish grey along the
back of the neck, the eye-tentacles being of the same colour. The
gland at extremity of foot with a long mferhanging lobe.”

Length of animal when moving 1:8 inches (45 mm.).
The generic relations of this animal are doubtful.

Genus MARIZELLA.

Mariella, Gray, Cat. Pulm. B. M. pt. 1, 1855, p. 62; Webb, Proc.
Mal. Soc. iii, 1898, p. 151 ; Godwin-Austen, Mol. Ind. 11, 1899,
p. 113.

Tennentia, Humbert, Rev. et Mag. Zool. 1862, p. 427, pl. 17.

Vega, Westerlund, Vega-Exvped. 1v, 1887, p. 188, pl. ii.

Dekhania, Godwin-Austen, Mol. Ind. i, 1888, p. 242, pls. 52 & 62.

Type, M. dussumieri, Gray.

Range. Western Ghats, from Mahableshwar southwards, and
hill-country of Ceylon.

Shell internal, solid, ovate, convex above, flatly concave beneath,
with a small apex, not coiled, lving on the right side as seen from
about near the end.

Animal very similar to that of Girasie, but the lobes of the
mantle united into an oval shield, tricarinate above and completely
covering the shell, only a small pmho]e like orifice [near the pos-
terior L]l(]:] being left open. From this small orifice a distinet
line or cicatrix runs to the respiratory aperture on the right
side, [marking the dividing line of the right and left shell-lobes].
The mantle extends i'i:-rn-'ard over the neck, but not behind the
shield, which is sunk behind in a depression of the back. The
body behind the shield is sharply keeled above and terminates in a
large mucous pore. Peripodial groove distinet as usual, but narrow,
and sole tripartite longitudinally.

Genitalia and odontophore much resembling those of Girasia.
The dart-sac is long and cylindrical. There is a large swelling
of the free oviduet (ovitheca) just beyond the point where the

vas deferens is given off. The spermath{..ca is rather irregularly
ovate, and increases in size when containing numerous spermato-
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phores, as in figure. The penis is provided with a small kale-sac
and gives off a short cmcum ; the retractor muscle is attached to
the bend.

The radula has a broad band of wider median teeth, tricuspid as
a rule, and these pass into bicuspid outer laterals, with the two
cusps subequal and terminal as in Girasia.

From Girasia the present genus is separated by its almost im-
perforate shield, the more solid shell of different form, and by
several small distinctions in the genitalia,

Meariella dussiemiers,

[Fig. 71.
Dark olivaceous-green specimen,
A. Animal, view of right side and from above. x1'8.
B. Shell, 34,
Black specimen,
(!, Genitalia. %2,
[ Spul‘mui.ﬂphnrﬂ, g,

Mariella feddvinet,
D. Shell, x1-8.]

310. Marizella dussumieri, Gray, Cat. Pulm. B, M. 1855, p. 63
Fischer (Viguesnelia), Journ. Conelyl. 1856, p. 290, pl. 3, fig. 18 ;
Webb, Proe. Mal. Sec. iii, 1878, p. 153, pl. 9, figs. 1-06 (animal,
shell, and anatomy) ; Cockerell, Nautilus, xii, 1895, p. 9; Godwin-
Austin, Mol. Ind, ii, 1899, p. 113, pl. 93, figs. 1-1¢, 2-2¢
(animal, shell, and anatomy).
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Tennentia thwaitesi, Humbert, Rev, et May. Zool. 1862, p. 42, pl. 17,
fig. 1 ; Semper, Reise Philip., Wiss. Res. 1870, p. 7.
Vega nordenskioldi, Wesferiund, Vega-Eaxped. iv, 1887, p. 188, pl. 2.

Shell in general thin, slightly convex, ovate, white, the apex
forming a small point at the right side and near the posterior end,
not involute.

Huab, The Western Ghats as far north as the Kadur district of
Mysore and perhaps to Mahableshwar. Hill-tracts of Ceylon.
The original locality was Mahe, a French fown between Calicut
and Cannanore on the Malabar coast, and not, as was supposed,
Mahé in the Seychelles Islands.

Animal yellowish brown or olivaceous, sometimes almost black,
and generally mottled with dark blotches.

[ The mantle has two narrow raised ridges on the shell-lobes,
one running from the little shell-aperture round the left margin
of the shell, the other towards the respiratory orifice on the right
margin. |

The size appears to vary up to about 8 inches in length.

Teeth of radula in one specimen 88, 3.20.1.20.3.88(111.
1.111), in another 95.2,18.1.18.2.95 (115. 1. 115).

A species of this genus was found by me at Mahableshwar. It
was less than 2 inches in length and the shell is only 7 mm. long.
It may have been a young specimen of M. dussumieri or a smaller
species,

311, Marizella beddomei, Godwin-Austen, Girasia (Dekhania), Mol,
Ind. i, 1888, p. 243, pl. 58, figs. 1-1 b (animal), 2-2 5 (shell),
pl. 62, figs. 7-Ta (jaw and radula), var. nigra, pl. 58, fig. 5,
var, maculosa, pl. 58, fig. 4, var, fiz. 6; Webb, Proe. Mal. Soe. iii,
1898, p. 154, pl. 9, fig. 7.

Shell thinner than in M. dusswinieri, shelly, flat and smooth
beneath, white, with close, concentrie lines of growth.

Length of a specimen 12, breadth 61 mm.

Hab. Travancore Hills.

Animal varying greatly in colour from uniform ochre to dee
grey-black or spotted ; [no raised ridges on the shell-lobes]; ex-
ternally similar to M. dusswmieri, but larger, about 4 inches in
length when fully extended, and having more numerous teeth in
the radula, the number in a row being 122 .5.21.1.21.5,122
(148 .1 . 148), and the shape differing somewhat. There are also
differences in the genitalia, the spermatheca and the expansion
in the free oviduct (ovitheca) having different forms.

Genus PSEUDAUSTENIA.

Psendaustenia, Cockerell, P. Z. 8. 1891, p. 225 (no description) ;
A. M. N. IT. (6) vii, 1891, p. 99.
Type, P. atra, Godwin-Austen.
HRange. Hills of Southern India, Nilgiris, and Travancore.
Shell oblong or ovate, ear-shaped, flat above; apex slightly
involute ; none of the whorls enclosed beneath, the whole shell
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lying open to the apex, and a slightly raised division alone sepa-
rating the apical whorl.

Animal with shell-lobes turned over the shell and coalescing
round it, not covering it when preserved in spirit. Right shell-
lobe extendmg back towards apex, then terminating in a rounded
end. Left shell-lobe continuous with right anteriorly, but separate
behind. The left dorsal or neck-lobe covers a considerable part
of the neck and extends along the left side to behind the shell.
Back of foot behind the mantle flattened, not keeled, divided an-
teriorly into two well-developed lappets, forming between them a
deep V-shaped depression, in which the shell and mantle are sunk.
The posterior end of the foot terminates in a small linear mucous
pore, overhung by a small lobe, the peripodial groove well marked ;
sole of foot tripartite longitudinally.

After removing the shell the uppermost of the visceral sac
whorls are seen to be more developed in the animal than is usual
in slug-like forms, the small hooked process of the liver-lobes
[filling the apex of the shell] being much better developed than in
Girasie. In the genitalia there is no dart-sac, the spermatheca is
a globular sac on a tube ; the male organ is simple, bent on itself at
the retractor muscle, on the proximal side of which it is consider-
ably expanded to form the spermatophore (fig. 72) just beyond
the junetion of the vas deferens, but there is no kale-sac or
flagellum, nor is there any caeum leading to the retractor
muscle,

[Radula 24.1.19.1.19.1 .24 (44.1. 44)]. The broader
teeth in the middle mﬁngate and tricuspid; the outer teeth small
and bicuspid, only one cusp terminal,

This is distinguished from the African genus Africarion by its
very different shell, its back lappets, and by the form of the
male organ, which in Africarion [is much more simple, the wvas
deferens joining the shaft of the penis at the retractor muscle,
there being no epiphallus. It differs materially from Austenia
and (firasie in the shell, the absence of the amatorial organ, and
the general form of the male organ, which has a penis papilia.

Neither has it any relationship to fbyeus nor Parmacochlea as put
forward by Mr. T. D. A. Lm:]{mel([’ 7. 8. 1891), the first genus
being shown by its radula to belong to the Durgelline. The
mtpuml an.ﬂnm:, of Parmacochlea is in many points most unlike
that of Pseudaustenia atra. ]

312 Pseuda.usteniﬁ atra, l'r-rn-rl'u tn-Austen [‘sflil"'dliﬂ'l}, Meol. Ind.
i, 1888, p. 244, pl. 57, figs. 1-6 (animal, anatomy, and shells) ;
mw aterrima, cinerea, and castanea, . ¢. p. 245,

Shell ovate, slightly convex above, coneave below, smooth,
covered with a straw-coloured or green membranaceous P[‘Jl(]l:-':l‘mlfi
which overlaps the peristome to aconsiderable extent ; whorls 1},
the apex, as in Austenia, is flat.  All the lower ::urFa::e of the .*:hell
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is open, and only a slight projecting ridge of shell separates the
whole of the apex. g
Length 12, breadth 7, about 2 mm. high.

Hab. Travancore and Tinnevelly Hills ( Beddome).

RS
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[Fig. T2.—Psendanstenia atra,

A. View of right side. x 1"8. Shell removed.

B. View of doraal side. > 1:8.

C. View of left side. x 1'8.

1. Portion of sole of foot. % 1'8.

E. Shell of. x 1-8.

F. Male organ, showing spermatophore (sper,) in process of formation.

X 3.
Psewdanstenia alerriina,
A'. Animal, seen from behind; shell not removed, showing the
membranaceous peristome and the dorsal lappets. X 15,
B. Shell. x 3. Right side and interior views,
C’. Genitalin. > 1'8.
D, Jaw., x 9.

Animal varying from chestnut or pale grey to black, more or
less mottled and banded. Length, when living, about 50 mm.
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(2 inches); the hinder part of the foot long and narrow, with a
small mucous pore overhung by a small lobe. The foot is distinctly
divided into three longitudinally, Radula 24.1.19.1.19.1.24
(44 .1 . 44).

313. Pseudaustenia auriformis, Bif. (Vitrina) J. A. S. B. 1866, 2,
p. 36; Pfr, (Vitrina) Mon. Hel, v, 1868, p. 15 ; Newvzll (Helicarion),
Hand-l. 1, 1878, p. 16 ; Godwin-Austen (Africarion), Mol. Ind. i,
1888, p. 945, pl. 57, fig. 7 (shell).

Shell very depressed, oblong-ovate, very thin, smooth, convex
without, with a greenish membranaceous epidermis, which pro-
jects beyond the peristome, nucleus paler; spire flat, about 1}

Fig, 73.— Paendanstenie awriformis.

whorls. Aperture oceupying the whole lower surface of the shell
and exposing the interior to the apex.

Length 13, breadth 8, height 2} mm,

Hab. Sispara Ghat, Nilgiri Hills,

Animal not known. The shell differs from that of P. atra by
being more oblong and less elliptical, and by the smaller apex,
the outline of which projects beyond the margin of the peristome.

(Genus CRYPTOSOMA.

Cryptosoma, Theobald, J. A. S. B. xxvi, 1857, p. 262; Godwin-
Austen, Mol. Ind. i, 1888, p. 14, pl. 4 (animal, shell, and details of
anatomy) ; ii, 1898, p. 50 (anatomy).

Type, C. prastans, Gould.

Range. Burma, Siam, and Southern China to Hong-Kong.

Shell imperforate and with few whorls, like that of Fitrina,
and only differing from Helicarion in being thicker, in the last
whorl descending, and especially in having a stronger peristome,
which, in the dry season, is furnished with an epiphragm.

Animal retractile within the shell. The lobes of the mantle
are small ag compared with those of Cryptaustenia, and cover a small
part of the shell ; right and left shell-lobes united at the back of the
shell. A large gland at the posterior termination of the foot without
any overhanging lobe. Peripodial groove well developed ; sole of
foot in three longitudinal divisions. (Generative organs much as
in Austenic ; amatorial organ very large, spermatheca eylindrical,
Odontophore with much more numerous lateral teeth than in Indian

P
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[Fig. T4.— Cryptosoma prestans, Gould.

A. Animal, drawn from life. Nat. size.

B, B, B. Animal, from a spirit-specimen. Enlarged. Seen from the
right and left sides, also part of dorsal side, showing june-
tion of the right and left shell-lobes behind the visceral
sac (vs).

C, C. Generative organs,
D. Jaw and teeth of the radula, from centre to the 12th; the
100th tooth and 5 adjacent, and one of the outermost. |
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forms of Helicarionine ; rhachidian tooth broad, with a small basal
cusp on each side; inner laterals usually bmuspld with the cusps
on the outer sn:le far from the apex ; outer laterals with two
subequal terminal cusps. This is scarcely worth generic rank,
but the typical forms are easily recognized. The outer teeth in
the radula differ considerably from those of Cryptaustenia and
Austenia, and approach in character those of Girasia.

314, Cryptosoma prestans, Gould (Vitrina), Bost, Jour. N. H. iv,
1843, p. 456, pl. 24, fig. 2; Bfr. (Vitrina) Mon. HFE i, 1848,
p- 497 ; Theob. J. A. 5. B. xxvi, 1857, EE'J.. R e 1t1'1na]
C. 1. 1876, pl. 65, figs. 5, 6; Newll, Helicarion ({‘rw ptosomal),
J. 4. 8. B. xlvi, 1877, 2, p. 25; 4. Hand-l, 1, 1878, p. 14;
Godwin-Austen, Mol. Ind. i, IESH, p. 14, pl. 4.
Austenia ? khy nungtnsm, Godwim-Austen, P, Z, 5. 1888, p. 241.

Shell depressedly globose, rather solid, translucent, covered
with an epidermis, having when fresh a resinous lustre, trans-
versely striated, without spiral sculpture, pale greenish horny to
brownish ; spire very low, convex, apex not exserted, suture
almost flat ; whorls 31, slightly convex above, the last much
larger, descending considerably towards the peristome, rounded
at the periphery, rather swollen beneath ; aperture very oblique,
slightly contracted, almost semioval, breadth exceeding height ;
peristome not very thin, upper margin slightly arcuate, columellar
curved thrnughuut receding o, and meeting the penultlmate whorl
almost in a line, at a very open obtuse angle.

Major diam, ‘3"'2 min. 17, height 12 mm.

HaEa Mergui, Eihuhnen'l, Martaban, Tenasserim Valley, Shan
States ( Woodthorpe) ; Sawady and second defile of the Irrawady,
Upper Burma (Anderson) ; Upper Siam (Daly).

The rows in the radula are about 100 in number, each consisting
of about 260 teeth, thus arranged: 120.2.7.1.7.2,120
(129.1.129). In the outermost laterals the cusps at the end
disappear, and the teeth have blunt almost square terminations,
[their form in this case perhaps due to being worn down].

The form from the Shan Hills, to which the name Ehyoungensis
was applied, is a little more depressed than the Moulmein shell,
measuring 20 x 15} x 10 mm., but there does not appear to bL*
any other difference. Other specimens from the Shan States are
larger and measure 31 X 24 % 15 mm.

The original type was described as spirally striate. No spiral
striation can be found in shells from Moulmein or further north,
but there are some subobsolete traces of spiral lines in Siam
shells.

315. Cryptosoma inusitatum, Godwin-Austen, Mol. Ind, ii, 1898,
p. 51, pl. 70, figs. 1-8,

Shell depressedly globose, thin, polished, smooth, with indistinet
lines of growth, brown in colour; spire low, convex, apex not
P2
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projecting, suture almost flat; whorls 3, rapidly increasing, flatly
convex, the last descending in front, rounded at the periphery ;
aperture lunately ovate, very ublulue peristome thin, margins
converging.

Major diam. 25, min. 193, height 14 mm. Other specimens
measure 291 mm. in major diameter.

Hab. Eastern Burma, about 300 miles N.E. of Moulmein
( Woodthorpe).

The animal is much like that of €. prestans, the left shell-lobe
covered with large oval tubercles intermixed with smaller, some
pale-coloured, some black. The dart-sacis very large and attached
by strong muscles almost throughout its length. The radula con-
tains 132 rows of teeth, thus arranged : 140.3.17.1.17.3. 140
(160.1.160), and the teeth are differently formed from those
of €. prestans, the admedians more numerous, and the outer
terminally bicuspid throughout.

316. Cryptosoma? birmanicum, Piil. Zeitsch. f. Mal. 1847, '{ 653 Pfr.
6

Mon. Hel, ii, 1848, p. 498; H, & T. C. I. 1876, p. pl. 152,
fig. 7 ; Nevitl (He]1carlu11}, Hand-1. i, 1878, p. 14,

Shell depressedly globose, thin, pellucid, very smooth and
polished, pale horny; spire low, suture slightly impressed ;
whorls 32, convex, the last rounded at the periphery, {leacandlnﬂ
in front; a]:-erture oblique, roundly lunate, broader than high;
peristome thin,

Major diam. 11, min. 8, height 53 mm,

Hab, Near ﬁlergul {sz?!gaﬁt}

There are two specimens of shells with this name in the British
Museum. Though they differ a little from Philippi’s and Pfeiffer’s
descriptions they agree, on the whole, fairly.

317. Cryptosoma austeni, Collinge, Jour. Mal. vii, 1898, p. 2, pl. 1,
figs. 1-5.

¢ Shell : apex depressed, thin, striee definite, brownish or horn
colour.” Whorls 33,

Animal light yellowish brown, durker on the head and posterior
dorsum, which latter is Eh{:rrt]_‘, keeled. Right shell-lobe well-
dev elnped left lobe very lar ge . Caudal mucous pore large, with
no overhanging groove. . .Foot-sole divided. Length of animal
(in aleohol) 22:5 mm.

Hab.? Sent from Calcutta, but probably derived from some other

lace,
. In a brief account of the anatomy it is pointed out that the
generative organs differ in several points from those of €\ prestans.
[ The shell is very unlike that of Cryptosoma; more like that of
Criptaustenia bensont, |
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[Subfamily DURGELLINE.

Durgellinge, Godwin-Austen, Mol. Ind, i, 1888, p. 253 (typical
genus Durgella) ; ii. 1898, p. 60.

Shell globose or much depressed, thin, often membranaceous.
Animal with ample shell-lobes on both sides, nearly concealing the
shell in life, The amatorial organ is present in some genera,
absent in others. The radula is very broad, with a great number
of similar, closely-packed, curved teeth on narrow plates, in some
species as many as 400-500, either plain or with a pectinate side.
Jaw generally thin and weak, stouter in some.]

Genus DURGELLA.
Durgella, BIf. A, M. N. H. (3) xi, 1863, p. 81; Godwin-Austen,

Jour, Linn, Soc., Zool. xv, 1881, p. 291 (anatomy) ; id. Mol Ind.
i, 1883, p. 142; ii. 1898, p. 60; ii, 1907, p. 205,

Type, D. levicula, Bs.

Range. Probably the greater part of the Indo-Malay Region.

Shell thin, Vitrina-like, of four whorls, with a large oblique
mouth,

Lobes of the mantle partially covering the shell when expanded,
the right shell-lobe being broad and triangular, the left also
triangular and reflected over the edge of the shell from near the
respiratory orifice. Dorsal locbes moderate. A broad peripodial
fringe; the mucous pore is well developed, with a large overhanging
lobe ; sole divided into 3 parts longitudinally. In the generative
organs a dart-sac is large and usually present, sometimes absent ;
the spermatheca is of moderate size, wide at the base, then con-
stricted, and broader again at the end ; there is no distinet kale-sae,
though an expansion may be noticed at the junction of the vas
deferens.

The jaw is thin, membranaceous, almost straight on the cutting-
edge. The odontophore is broader than long, with a minute
rhachidian tooth, generally unicuspid; the lateral teeth are
excessively numerous, there being no broad plates near the
middle, but a gradual diminution takes place in size from the
innermost to the outermost tooth, all having a serrated curved
edge with numerous cusps.

a. Typical forms from Eustern Himalaya, Assam, and Burna,

318. Durgella levicula, Bs. (Helix) 4. M. N. H. (3) iii, 1859, p. 391 ;
Blf. A. M. N. H. (3) xi, 1863, p. 81 ; id. (Nanina) J. 4. 8. B.
18G5, 2, p. 87; Pfr. (Helix) Mon. Hel. v, 1868, p. 48; H. § T.
(Helix) C. I. 1876, pl. 90, figs. 1, 4; Godwin-Auwusten, Jowr, Linn.
Soc., Zool. xv, 18281, p. 201 (anatomy) ; Newdll (Nanina), Hand-l.
i, 1878, p. 26 ; Godwin-Austen, Mol Ind. i, 1883, p. 142; . {.c.
ii, 1898, p. 61, pl. 76, figs. 1-6 (anatomy).

Shell subperforate or very narrowly perforate, globosely de-
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pressed, thin, almost smooth, more or less polished, translucent,
whitish horny, in some cases faintly striated with subobsolete spiral
lines ; spire convex, apex obtuse, suture impressed ; whorls 33,
rapidly increasing, the last rounded at periphery, moderately
tumid beneath ; aperture oblique, large, roundly lunate ; peristome
thin, slightly arcuate above, columellar wargin subvertical, slightly
reflected.
Major diam. 81, min. 7, height 5 mm.

[Fig. 75.—Durgella leviculn.

Animal, view of right side. From a spirit-specimen,
Ditto, left side. Ditto, much enlarged.

I".ll‘l&]allfj" of foot and lobe above muecous gland, as in life.
Jaw, % 3, and teeth of radula, the eentre and nn:]medmn
The generative organs. X 0.

Shell; with sutural spiral. ¥ 3.]

mm;a;&

Hab, Tenaszerim ; Phie Than, Methan at base of Mule-it
Range, &c. This or closely allied forms are found in Pegu,
also Balasore Hills, Orissa (W, 7. B.); Goleconda in North-
eastern Madras ( Beddone).

Animal pale ochre, with a dusky line on the upper part of the
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extremity of the foot, also on the neck, tentacles moderately
long.

Mantle-lobes moderately developed. Spermatheca thick, short,
and wide at the base, with a swollen wide terminal portion.
Dart-sac large, cylindrical, but twisted in form. The vas deferens
joins the male organ close to the retractor muscle; without
kale-sac.

The teeth in the radula exceed 170 .1, 170: the rhachidian tooth
is very minute; the laterals very numerous and closely set together,
their upper edge serrated with 5 or 6 points each, and they
diminish gradually in size outwards. There are upwards of a
hundred rows of teeth in the odontophore. The jaw is very thin
aud membranaceous, nearly straight in front.

[519. Durgella rogersi, Godwin-Austen, Mol. Ind. ii, 1907, p. 205,
pl. 115, figs. 4, 4 a, pl. 116, figs. 7, T a.

Shell globose, very thin, membranaceous: it was impossible to
remove the anmimal preserved in spirit without tearing it. Whorls
34 ; colour pale straw, apex flatly rounded.

Haf.- Paphunta Valley, South Andamans (&, Iogers),

Ansmal about 20 mm., contracted in spirit. Foot long behind,
pointed, keeled, narrow; sole divided; peripodial grooves with
parallel streaking running from them to the marein of the foot,
A fairly large rounded right shell-lobe rising on the side of the right
dorsal lobe; the left shell-lobe smaller than the right, rounded on
the marzin; both shell-lobes somewhat thlLLened pale-coloured,
Ilnmﬂrln-:ﬂ and simooth,

The gemtn]m were not, unfortunately, got out in a state for
deseription. The penis is simple, like that of D. ?.-3{ el ; no
amatorial organ seen,

Jaw very thm, almost straight in front, only a slight eonvexity
in the middle.

Radula consists of an enormous number of teeth; there are at
least 500 in the row, and 70 rows can be counted. It was got out
in a nearly perfect state, but the filmy edges got folded under it;
and it is most diflicult when this oceurs to spwa{l them out again,
rendering counting impossible. The teeth are more numerous in
this radula and more minute than in any I have seen hitherto;
they are in form of similar type to those of Dwrgella levieuls and
mairangensis, of Tenasserim and the Khasi Hills respectively, but
still closer to the outermost teeth of Durgelle ? swmbaensis, G.-A.
(vidle Mol. Ind. vol. ii, pl. 79, fig. 8 &), which may possibly belong
to Lamprocystis, and points to this last genus having a position
rather with the subfamily Durgelline than any other.]

20, Durgella concinna, sp. n.
Nanina levicula, Bif, J. 4. 8. B, 1865, 2, p. 87, pt. ; Nevill, Hand-1,
1, 1878, p. 26, pt.: nee Hs.

Shell subperforate, depressedly globose, fairly solid, smooth, with
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a resinous lustre, translucent, pale, almost whitish hm‘n}'; spire
low, cOnvex, apex obtuse, suture shallow; whorls 31, rapidly
increasing, slightly convex above, the last ascending Thear the
mouth, rﬂunded at periphery, rather tumid beneath; aperture
oblique, roundly lunate: peristome thin, margins cﬂnvergmg,
columellar cury ed '.E!rtii:ﬂl above, slightly l'eﬂected

Major diam. 7, min. 6, height 4 mm.

Hab. Thayet M yo, Prome, and Akauktoung in Upper Pegu.

This is dlstlugmshed from D. levicula by l}emn' much more solid,
by lower spire, and much Em's,lln?r mouth, the diameter of. which
measures 37 mm. in a specimen 7 mm. in major diameter, whilst
in a D. levicula of similar size it is over 4.

021, Durgella erratica, Godwin- Austen (Austenia), P, Z. 8. 1888, p. 241.
Nanina levieula, BIf. J. A. 8. B. 1865, 2, p. 87, pt.; Newill, Hand-l.
i, 1878, p. 26, pt.: nec bs.

Shell openly perforate, globosely depressed, thin, translucent,
smooth, slightly polished, pale amber or brownish ; spire uemlv
flat, sllght]}' convex, suture shallow ; whorls 3:!; 4, rapidly in-
creasing, flatly convex above, the last much larger, scarcely
descending in front, rounded at the periphery, convex beneath ;
aperture 'DbIHIUE, dl'won.l ovately lunate ; peristome thin, upper
margin slightly (lﬂ-pressed columellar nblique, reflected.

Major diam, 8, min. 7, heicht 4 mm.

Huhb. Pingoung, Shan lIl|lE Burma (Spratt); Bassein Distriet,
Pegu (W. 1'. B.). Dlstmfﬂushed from D. levieuls by more open
perforation, a rather thielcer shell, and a smaller mouth.

*522, Durgella assamica, Godiwin-Austen, Jour. Linn. Soc., Zool, xv,
1881, p. 204, pl. : D ﬁga 5, 6, 8, pl. 21, figs. 2,4,4 a, ﬂ id. Mol.
Ind. ii, 1898, p. 63, pl 77, ﬁ-‘r::-.l G (shell and anat-:rnn}
[T?r:i,'eﬁg 76, B-B 4, p. 220.]

Shell imperforate, subglobosely depressed, thin, membranaceous,
smooth, olive-brown; spire low, suture impressed ; whorls 4,
rapidly increasing ; aperture ovately lunate, oblique; peristome
thin.

Major diam. 9'5, min. 82, height (from figure) 5 mm.

Hab. Paniputer tea-garden near Tezpur, Assam (Lumsden).

No dart-sac found in the two specimens examined. Sperma-
theca longer than in D, leviewla. A large overhanging lobe to
the mucous pore. Peripodial lines strongly marked and triple.
Odontophoere as in D, levicula,

#325. Durgella mairangensis, Godwin-Austen, Mol. Ind. ii, 1898,
p. G4, pl. 77, figs. 7-11 (shell, details of anatomy, and mdul&]
Helicarion suhu-- Godwin-Austen, J. A. 8. B. 187 6, 2, p. 3ld:
nee s,

Shell globosely depressed, thin, smooth, shining, pale straw-
colour ; spire very low, almost flat, suture shallow ; “'}mrls 3, the
last rounded, tumid beneath; aperture oblique, descending, ovately
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lunate, columellar margin oblique until close to last whorl, where
it becomes vertical, slightly thickened, and reflected.

Major diam. 7-3, min. 5, height (from figure) 3-75 mm.

Hab. Mairang, North Khasi Hills (Godwin-Austen).

Animal pale }Ellﬂ“ﬁh, rather more orange on foot, a dusky
line on upper surface of extremity of foot. Length about 0°6 inch.
Dart-sac present; spermatheca rather short. Rows of the
odontophore with 320.1.320 teeth, which are larger than in
D, leviculn,

This is very near I, salius, and has the same habit of jumping
when touched.

324. Durgella salius, Bs. (Vitrina) 4. M. N, H. (3) iii, 1859, p. 189 ;
Pfr. (Vitrina) Mon. Hel.iv, 1859, p.799; H. §& T. ﬁ]:tl‘lllﬂj C I
1876, pl. 65, figs. 8, 9; m!E[lIehmrwu] Hand-l. i, 1878, p. 14;
Fadmm-.fiusfen{ Lustenm],ﬂaf Ind. 1, 1883, p. 152, pl. 3; fig. 1'
id. ¢, ¢, 11, 1898, p. 65.

Shell imperfor te, subglobosely depressed, not very thin, smooth,
more or less polished, sometimes indistinetly eclosely striated,
translucent, pale yellowish ochraceous: spire searcelv convex,
apex not prominent, suture very slightly impressed ; whorls 31,
rather flattened above, the last sometimes deseending a little in
front, rounded at periphery and beneath; aperture oblique,
lunately subovate : peristome not very thin, margins converging,
upper very slightly arcuate, columellar sinuate, rounded, sub-
vertical above.

Major diam, 91, min. 7, height 41 mm.

Hab. Khasi Hills, Teria Ghat; Lower Himalayas of Sikhim,
common at Pankabari.

Animal not examined. In one shell there is part of an epi-
phragm remaining. Col. Godwin-Austen has suggested (Mol
Ind. ii, p. 65) that this species belongs to Durgella, The name is
derived from the jumping habits of the animal.

*325. Durgella ? seposita, Bs. (Helix) 4. M. N, I. (3) iii, 1859, p. 267 ;
Pfr. (Helix) Mon. Hel. v, 1865, p. 51.

“ Shell imperforate, conoidly subglobose, thin, obsoletely
obliquely striated, white, covered with a horny epidermis ;
spire low, conoidal, apex obtuse, suture slightly impressed ;
whorls 3, scarcely convex above, the last lmge ventricose,
forming almost the whole shell, area around the umbilicus
glightly hollowed ; aperture large, oblique, roundly lunate ;
peristome thin, straight, columellar margin descending with a
curve, scarcely expanded.

“ Major diam. 7, min. 5, axis 5 mm.: length of aperture 4},
breadth 4.” (Benson, in Latin.)

Hab. Near Darjiling,

Although Sikhim has been very thoroughly searched since this
species was named, no other specimens have been found, and



218 ZONITID.E,

there must remain some doubt as to whether there may not have
been an error in the locality, or whether the solitary specimen
procured was not the yvoung of some better-known shell. Two
specimens from Theobald’s Collection, now in the British Musenm,
do not agree satisfactorily with the original description.

b. Aberrant form.

#526G, Durgella kha.slaca, Godwin-Austen, Mol. Ind. i, 1833, p. 145,
pl. 39, figs. 7,7 e, 70, 8, 8B @, 85 (shell, jaw, and mdula}

** Shell depressedly ovate, thin, horny, shiny, smooth, with
close, fine, transverse lines of growth; colour pale ochraceous
olive ; spire very depressed, fatly convex. suture shallow;
whorls 3, rapidly increasing; aperture oblique, flatly ovaie;
columellar margm but wea,l-:hr developed.” (Godwin-Austen.)

Major diam. 6-7, min. 5, height (from figure) 3 mm.

Hab., West I{lmgi Hills.

The radula is very remarkable ; it contains 250 .1 . 250 teeth in
120 rows: the rhachidian is elongate, with three termmal equal-
sized points; the lateral teeth are all alike, much curved and
terminally bicuspid, the outer point slightly in advance of the
inner. All decrease gradually in size outwards. Jaw thin and
horny, nearly straieht in front.

There is some ﬁllrrl]t resemblance to the radula of this species in
Girasia crocea, but both shell and animal are very different.

Genus IBYCUS.

Ibyeus, Heynemann, Mal. Blitt. x, 1862, p, 142,

Leptodontarion, subg. of Helicarion, described by Paul & Fritz
Sarasin, Land-Mollusken von Celebes, p. 124 (1899).

Type, 1. fissidens, Heynemann.

Range. Sikhim.

The original type of this genus was a spirit-specimen in very
bad condition, all the posterior half of the body, hailf the mantle,
and part of the shell having been lost. The radula shows re-
markable characters. There is no median row of broader plates
as 1n so many Limacidee ; the rhachidian tooth i1s mueh broader at
the base than at the pomt the shovel-like point rising up like a
spoon, The side teeth have two cusps, each I:lﬂjeetxuu forward
and connected with a plate behind, and pass gradually into rather
smaller but similar teeth, each side of a row running baekward
from the middle tooth, **so as to resemble a flight of cranes.”
The jaw has a projecting median process, as generally seen in
Macrochlamys, thus differing from other species of the Durgellinee.

With this remarkable form Col. Godwin-Austen’s Durgella
minute may perhaps be connected, as it has a somewhat similar
radula.

[Theshell of the typespecies is very different from that of minuta,

o
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being conoid, of 34 to 4 whorls, and the Sarasins do not deseribe the
internal anatomy, which may prove very different from Zbycus, I
give figures of the radula of both Leptaci’mtm ion albacwminatus and
L. corinceus (fig. 76, D, E, p. 220). Leptodontarion should be
included in the suhfmmljr Du gelline.]

327. Ibycus fissidens, Heynemann, Mal, Blitt. x, 1362, p. 142, pl. 1,
fig. 3 (radula).
[ Fide fig, 76, C, p. 220.]

Shell imperfect, convex, horny-leathery, brittle, translucent,
amber-coloured, highly pc-hshad with neat lines of ﬂrowth It is
shovel-shaped, with the apical portion wanting, and may be part of
a shell like that of Girasia,

The breathing-orifice appears to lie far forward. A mantle
covers the anterior half of the body and, as in Limax, is united
with the sole. Surface of the mantle distinctly tubercular. Jaw
with a prominent centre.

Radula as described under the genus. No size mentioned.
The shell, if figured of natural size, may have been half an inch
long, and the whole animal pr:rsslhlg,r 2 inches, but this is un-
certﬂm

Hab, Sikhim, ata height of 5600 feet (Schiagintweit). It should
be remembered that some of the Schlagintweit collections, from
Sikhim especially, were wrongly labelled.

328. Ihycus minutus, Godwin-Austen (Helicarion), J. 4. 8. B. 1876,
2, p. 313, pl. 8, fig. 1; éd. (Durgella) Mol Ind. i, 1383, p. 144,
pl 39, inm 1-6 {-!.lell animal, radula, &c.).
[ Vide hg 76, A-A 5, p. 220.]

Shell imperforate, depressed, ovate, translucent, smooth, polished,
lower portion membranaceous, brownish with an olive tinge;
spire nearly flat, suture unluLssed whorls 23, rapidly inereasing,
the last rounded at periphery, slightly flattened beneath ; -1perture
very obhque dmgﬂnﬂ lunate, roundly ovate ; penstmne thin,
margins conv mgmg, columellar above slwhth inclined to the right.

Hfl_]m diam. 7, min. 5, height 3 mm,

Hab, Under Tumputu Pealk, Dafla Hills, also Jaintia Hills and
Noa Dehing, Assam (Godicin-Austen).

Animal, when alive, pale horny ; tentacles and line from them
to the |1mntle dark-coloured, also a dark line down the upper
surface of the foot behind the mantle. Lobes of mantle just
covering the edge of the shell. The anterior portion of the body
is much shorter than the posterior portion. Total length about
07 inch. A well-marked hooked process above the muecous
cland, The middle portion of the sole of the foot is black
throughout.

Radula with a straight unicuspid rhachidian tooth, increasing in
width near the base, and numerous curved lateral bicuspid teeth,
similar in form to each other and gradually decreasing in size as
they are inclined backwards on each side of the central tooth.
There is thus a very considerable likeness to the arrangement in



[Fig. 76.—Ilycus ninutus.

A.  Animal, from life, natural size, right side view.

A 1. Ditto, from spirit-specimen, right side view. X 4.

A2, Ditto, extremity of foot in life, A 4. Shell, x 24.

A3. Jaw, x 20. A 5. Teeth of the radula. X about 625.

E.

Durgella assamica,

Mantle-zone, removed from animal to show the shell- and dorsal
lobes : enlarged. B 1. The genitalia : much enlarged.

B 2. Portion of side of foot, to show the three I}Ei‘ilmdinl Zrooves.
B 3. Three teeth of the radula. B4 Jaw., x 15

C. Ibhyeus fissidens, teeth of radula (after Heynemann).
D. Leptodontarion albacwminatus (after P.& F. Sarasin) : highly magnified.
T A
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Thycus. [There was sufficient to show in the generative organs the
presence of the amatorial organ and simple form of male organ. |
Animal not differing much from Durgella. Col. Godwin-Austen
has called attention to the similarity of the radula in the Assam
and Celebes shells of the genera Jhycus and Leptodontarion.
Teeth in the radula 190.1.190 in each row. Jaw slightly
arched, without a median projection.

Grenus SATIELLA *.
[Fig. 77, p. 222,

Type, S. dekhanensis, Godwin-Austen.

Range. Southern India.

Shell very thin and membranaceous, FVitrina-like, depressedly
elobose or depressed, with few whorls and a large mouth.

Mantle with well-developed shell-lobes extending over the shell.
Behind the shell the foot is generally carinate and ends posteriorly
in a long lobe, on the under side of which is the mucous pore.
The sole has a median and two lateral tracts, ciearly divided.
There 1s no dart-sac or amatorial organ ; the spermatheca is club-
shaped, a pear-shaped or cylindrical body with a narrow neck
opening into the oviduct. The vas deferens expands gradually into
a wider portion (epiphallus ?) leading to the short czecum, to which
the retractor muscle is attached.

Teeth very numerous, in S. levidensis (fig. 77, F) 350 to 400 on
each side of the rhachidians; the median and admedian teeth
appear to be bicuspid, whilst some of the outer teeth have a
multicuspid outer edge like that of a saw,

Both the shell and radula differ considerably from those of
Duirgella.

329, Satiella dekhanensis, Godwin-Austen (Durgella), Mol Ind. ii,
1898, p. 68, pl. 78, figs, 1-24 (shell and animal) ; var, bicolor,
figs. 3-5 (shell, animal, and generative organs).

[Fig. 77, A, B.]

Shell very thin, quite membranaceous and soft, depressed,
translucent, smooth, polished, rich sienna-brown in colour ; spire
low, apex flat, suture linear; whorls 31, the last large, sometimes
angulate at periphery (perhaps through pressure); aperture lunately
ovate ; peristome very thin.

Major diam. 185, min, 15, height about 8 mm.

Hab. Travancore, in Southern India.

The shell is so soft that it is diffieult to say whether the peri-
phery is subangulate or not,

Animal (fig. 77, A) with a narrow foot, sharply keeled behind, and

* From * Bati ” or “ Durga,” also known as * Parvati.”
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a pointed lobe overlying the narrow linear mucous gland. Shell-
lobes ( B) ample and probably in life cover the whole shell ; they are
smooth and paler than the remainder of the animal; they are not
continuous round the back of the shell as in Austenia. Animal
grey or pale ruddy ochre. Jaw (D) soft and horny, straight
in front. Teeth very numerous; central tooth minute, pointed ;
lateral teeth serrated:; minute as in S. levidensis.

In the genitalia (C) no dart-sac; a penis papilla (E). The
spermatheca is a moderately long blunt sae, attached by a short
stem. The retractor muscle of the penis is very strong, given off
where the vas deferens joins; no trace of a kale-sac or flagellum.

[Fig. T7.—Saticlla delhanensis,

A. Animal, view of the right and left sides, life-size, and extremity of foot

from beneath, ¥ 6. From spirit-specimen.
B. Mantle-zone detached from the animal, showing shell- and dorzal lobes.

Saticlla delchanensis, var. bicolor.

C. Generative organs. X 3.
D. Jaw. x 18. _ _
Saticlla levidensis,

Male organ opened out on side. X 5.
Central tooth and admedians, x 276, and four admedian teeth still

more enlarged. |

sl o
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330, Satiella christian®, Theobald (Vitrinia), J. A. 8. B xvxiii, 1864,
p. 245; H. & T. (Vitrina) C. 1. 1876, pl, 66, figs. 7, 10; Nevill
{Hﬁilcanﬂu}, Hand-1.1, 1878, p. 14 : Gadwm .r'ilmi.'&?a' A. M.N.H,
{a}uu, 1881, p. 877 ; dd. {I".Iuwel]aj Mol. Ind. ii, 1898, p. G5,
pl. 79, figzs. 1-5 (shell, animal, and anatomical detmls}

Shell imperforate, globosely depressed, thin, translucent, smooth,
polished, pale yellowish horny ; spire almost flat, suture impressed ;
whorls 81, convex, rapidly increasing, the last rounded at peri-
phery, swollen below ; aperture oblique, roundly lunate : peristome
thin, slightly arcuate above, columellar margin subvertical.

Major diam. 13, min, 11, height 8 mm, A smaller specimen is
10 x 5% 6 mm.

Hab. Andaman Islands, Port Blair,

Animal in spirit-specimen about 11 inches long. Whole body
dark, with the shell-lobes conspicuously pa&e-cnlaured "-hel!-
lobes of mantle large. No dart-sac; the spermatheca long and
small, expanding at the end into a large pear-shaped sac.

In each row of the radula there is a very minute rhachidian
tooth, terminally bicuspid, followed by curved bicuspid laterals,
towards the margin these laterals show the pectiniform edges
characteristic of the genus. Jaw straight, with a slightly convex
edge.

%t will be seen that the teeth cf this radula differ considerably
from those of S. levicule and its allies,

331. Satiella levidensis, Godwin-Austen (Durgella), Mol Ind. ii,
1898, p. 78, pl. 63, figs. 6-9 (shell, animal, and radula).
[Fig. 77, E, F

This is distinguished from S. dekhanensis by its much higher
spire, globose form, and smaller size; whorls 4; the spire is
exserted and blant; surface snmoth colour pale green and
ochraceous.

Major diam. 105, axis (not height) 55 mm. Another speci-
men measures 133 103 x 7 mm.

Hab, Tinnevelly Hills, Travancore,

Animal like 8. dellhanensis. The lingual ribbon consists of
about 68 rows, each of about 350 to 400 . 1. 350 to 400 teeth, very
closely packed. The rhachidian tooth is small, unicuspid ; Jateral
teeth long, uniform, and terminally bicuspid, the outermost being
serrated on the ﬂ'lltEl side below the bicuspid apex. Jaw leathm:_-'
as in S. delchanensis,

These South-Indian species are most nearly allied to the
Andaman S, chiristiance,

332, Satiella flexilis, sp. n

Shell imperforate, suhglnhuseh depressed, very soft and flexible,
scarcely retaining its shape, smooth, moderately polished, diapha-
nous, pale greenish ; spire low, but apex slightly prominent, blunt,
suture shallow ; ‘ﬂ]lﬂl‘lb 41, convex, the last rounded at the
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periphery, slightly tumid beneath; aperture oblique, lunately
semiovate ; peristome thin, upper margin slightly arcuate, colu-
mellar curved, subvertical above,

Major diam. 13, min. 104, height about 64 mm.

Hab. Nilgiri Hills (Bﬁ:ic?ume) A shell from Sispara Ghat,
cotlected by myself, is apparently the same.

This is more tumid than S, pertenuis or S. levidensis and is
even thinner and more flexible. It can easily be recognized by its
greenish colour.

333. Satiella compressa, sp. n.

Shell imperforate, depressed, thin, membranaceous, slightly
flexible, smooth, with obsolete transverse striation, pale rufescent
brown ; spire very low, conoidal, apex subacute, suture scarcely
:mpressed Whorls -H, flatly convex above, the last bluntly sub-
angulate at the periphery, somewhat flattened beneath ; aperture
oblique, lunately and subangulately ovate ; peristome t]:nn, upper
margin arcuate, columellar oblique.

Major diam. 173, min. 14}, height 6 mm.

Hab. Tirrhiot Ghat, Wynaad.

This is easily recognized by its large size and compressed shape.

334, Satiella pertennis, sp. n.

Shell imperforate, depressed, very thin, submembranaceous,
smooth, not highly pcrli:.hed, pale vellowish brown ; spire scareely
raised, bus apex prominent, papillar; suture shallow ; whorls 5,
at first closely wound, then inereasing more 1::.]:-14115', ﬂ&tl}’ convex,
the last subanguhte above the periphery, then rounded, more
tumid beneath ; aperture oblique, lunately ovate ; peristome thin,
columellar margin -::uhllque]v curved, finally vertical above.

Major diam. lt:r !, min, 123, height about 61 mm.

Hn-ﬁ- Wynaad (Beddoine).

This is considerably larger than 8. levidensis and with an
additional whorl, The last whorl, too, is broader.

*335. Satiella membranacea, Bs. (Vitrina) 4. M. N, H. (2) xii,
1853, p. 93 ; Pfr. (Vitrina) Mon. Hel. iv, 1859, p. 792; H. § T.
(Vitrina) oL 1876, pl. 152, fig. 10.

* Shell much depressed, submembranaceous, obsoletely obliquely
striated, striee very close towards the apex, pellucid, greenish
horny, polished, slightly convex above, apex flattened, suture
scarcely marginate ; whorls 31, rapidly increasing, the last broad
in front, flattened ]J-enmth rounded at the narrow periphery ;
aperture obli ique, ovate, the upper margin arcuate forwards.

“ Major diam. 11, min. 8, height 4 mm.” (Benson, in Latin.)

Hab. Balcadua (apparently a pass of this name), Ceylon.

I have not seen this shell, which is evidently an ally of
S. delhanensis, but much more depressed.

D il
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Grenus SITALA.

Sitala, H. Adams, P. Z, 8. 1865, p. 408,
Conulema, Stoltezka, J. A. 8. B. 1571, 2, p. 236,
Sitala, Godwin-Austen, Mol, Ind. 1, 1882, p. 2

Type, S. infula, Bs,

Range. Indo-Malay Region.

“Shell conoidal, thin, consisting of many, usually spirally-ribbed
or striated whorls; base convex, narrowly or indistinetly um-
bilicated ; margin of the aperture thin, not expanded; outer
simple.” (Stoliezka.)

ypical examples of the genus are more or less trochiform and
horny, and, as a rule, surrounded by spiral costulation, A large
number of small species may belong either to this genus or to
Kaliella, or possibly to other forms. As a rule, those referred to
Sitale are distinguished by spiral sculpture, sometimes very fine
and only visible “under a microscope, But in some cases the
characters of the radula, despite the presence of spiral sculpture,
have caused the species to be referred to Kaliella.

“ Animal (of typieal species) narrow, long (generally equal to
twice the greater diameter of the shell); pedicles long, tentacles
much shorter ; lateral line (peripodial groove) distinet, the margin
beneath it smooth ; gland at the end of foot large, superseded by
a distinet horn ; sole grooved ; two shell- and two dorsal lobes to
the mautle, all of them small and with no separately produced
appendages, but slightly extended on either end; genital organs
with or without an amatorial gland ; a simple appendix to the
penis, produced into the penis retractor; receptaculum seminis
(spermatheca) terminating with a bulging end, bedded in the
posterior portion of the oviduet and prostata. Jaw thin, trans-
parent, smooth, indistinetly or finely concentrically striated in the
middle. Radula large, consisting of numerous (above 100) trans-
verse rows, each with very numerous (300 to above 400) teeth, a
very few median teeth being conspicuously larger than the laterals,
which are narrow, peetiniform, and very gradually decreasing in
width.” (Stoliczka.)

Unfortunately the animal of only two species (infule and
atteqia) has been examined, These differ in the presence or
abhsence of a dart-sac or amatorial organ,

A. DTypical, subtrochiforin or turbinate, spirally ribbed.
a. Columella slightly veflected.

346. Sitala infula, fs. (Helix) A. M. N, I (2) ii, 1848, p. 160; Pfr.
(Helix) Mon. Hel. 111, 1853, p. 53 ; id. vii, 1876, p. 103 ; Stoliczia
(Conulema), J. A. S. 'B. 187 l, ‘_, p. 239, pl, 18, figs, 5-9 (shell,
animal, and anatomy); 1873, 2, p. 16, luﬂtnotﬂ, .H § 7. (Helix)
. I IHTG, pl. 54, fig. 9 ; Newill, Nanina {‘31!:‘1]:1}, Hand-1. 1, 1875,
p. 535 Godwin-Austen, Mol I.ruf. 1, 1882, p. 26, pl. 8, figs. 1-11
(shell, animal, and anatomy).

Q
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Helix turbiniformis, Bs. J. 4. 8. B. vii, 1838, p. 218 (no description):
nec Pfr. 1839,

Shell subperforate, subtrochiform, thin, not polished above,
faintly striated obliquely, with longitudinal (spiral) raised lines
often obsolete on the lower whorls, and finer ribbing intercalated
between them, translucent, greyish horny ; spire conical, suture

[Fig. 78.—Sitale infula,

A. Animal from life (after Stoliczka).
B. Mauntle-zone, showing shell- and dorsal lobes (after Stoliczka). Enlarged.
C. Jaw. 3 30,
D. Teeth of radula. ¥ 475.
E. Generative organs (after Stoliczka). Enlarged.
Sitale attegia.

F. Generative organs (after Stoliczka).

Sitala vieleanic.
G. Part of the generative organs. x 34.]
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impressed ; whorls 6, convex, the last angulate, the angulation
disappearing near the mouth, base slightly convex, snmathm
marked with radiating strize and ; impressed subdistant concentric
lines ; aperture subquadrately lunate, very little oblique ; peristome
simple, straight, columellar margin suhvert—icﬂl, becoming vertical
above, and slightly reflected.

Major diam. 73, min. 7, height 7 mm.

Hab. Throughout Bengal and Orissa. Recorded from Calcutta,
Murshidebad, Raniganj, Rajmehal Hills, Patharghatta in Behar,
and Talchir in Orissa.  Specimens from the last named have
7 whorls, and measure 8 mm. in major diameter and 7% in height.
Nevyill includes specimens from Arakan, Bassein, and Moulmein
in Burma. Shells are also said to have been found at Poona and
in parts of Southern India, but this requires confirmation,

Animal leaden grey with a pinkish tinge, spotted and striped
darker. No dart-sac. The vas deferens joins the male organ on
the distal side of the retractor muscle, being slightly expanded
near the penis, but without kale-sac or other ﬂ,ppendit and there
is a distinct ceecum to the muscular attachment.

Jaw finely striated, arched, searcely projecting in the middle,
Radula contaiming 150 .5 . 1. 3. 150 (Stel.)—120.3.1.3.120
(G.-A.)—teeth in each row, about 100 rows being present; the
seven median teeth are cuuspmunus]} larger than the others and
bicuspid, the laterals pointed with 2-5 cusps on the outer side.

337. Sitala attegia, Bs. (Helix) 4. M. N. H. (3) iii, 1859, p. 184 ;
Theobald (Helix), J. 4. S. B. xxvi, 1857, p. 250; Pfr. (Helix)
Mon. Hel. v, 1868, p.91; ud. ¢. e. vii, 1876, p. 104 ; Stoliezka
(Conulema), J. 4. 8. B.1871,2, p. 237, p 1 18, figs. 14 (anatomy);
H. & T. (Helix) C. I. 1376, Y 86, hgs ﬁ 73 Nerill, Nanina
(Sitala), Hand-1.1, 1878, p. 33 ; t’“c}dﬁ.um:hfsrm, Mol. Ind. i, 1882,
p- 29, pl. 8, figs. 2-2 f (shell and anatomy).

Shell narrowly perforate, subtrochiform, thin, obliquely striated,
and with ]ungltmlum,l {splml) subdistant raised lines, atmnger on
upper whorls, with minute flexuous striation inter [JUSECI (the latter
only seen under a microscope), translucent, pale yellowish or
brownish hﬂrnj,r, spire conical, suture impressed; whorls 7-71,
convex, slowly increasing, the last carinate, convex beneath,
radiately striate, and marked with distant concentric im]]ressed
lines; aperture oblique, subquadrately lunate; peristome thin,
straight, columellar margin vertical, broadly triangularly reflected,
partly covering the perforation,

Major diam. 10, min. 9, height 9 mm. Some specimens are
121 mm. in diameter and 101 high ; others are as small as 6 mm.
in diameter.

Hab. Throughout Pegu and Tenasserim, and in Upper Burma,
also being found at Bhamo, according to Nevill. Recorded also
from Ava, Pmme,i]-.nul-.tmmg,Mnuhnun Ataran Valley, Phiethan,
Tenasserim Valley, Mergui, and, according to Nevill, Preparis

Q 2
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Island. Specimens have also been received from the Andamans
(var. cadell:, Nev. MS.) and the Nicobars.

The shell in this species varies much ; some are thin and horny
with the spiral ribbing almost obsolete, in other cases the shells
are thicker and the ribbing strong throughout. From 8. énfula it
is distinguished by more open perforation and by lower spire. It
is also, as a rule, much larger, with more numerous whorls.

Animal dull whitish, ridge of posterior part of foot grey, mantle-
lobes light or sometimes pinkish grey, inner part of mantle with
spots and stripes of dark pigment. The dart-sac is present and
consists of a strong, tough, twisted tube ; spermatheca club-shaped,
swollen at the end, then narrowing to a tube, and again swollen
near the orifice ; vas deferens short and thin, expanding before
joining the penis, which is connected with the retractor muscle b
a long ceecum. Jaw semieircular, searcely projecting in the middle
of the concave edge. Teeth of radula 200.2.1. 2, 200, in about
100 rows, middle “tooth long, tricuspid ? (too many cusps are re-
presented in Stoliezka’s hr'me he pmbﬂbly made the drawi ing by
eye and not with a suf’ﬁuentl} powerful microscope), the next two
broader, but passing into the narrower admedian, having one cusp
in the outer edge ; the marginals are serrated on the outer edge.

[338. Sitala vulcania, sp. n.

Locality. Narkondam Island, Bay of Bengal (G. Rogers, Oct.
1904).

It is interesting to find this genus on this small voleanie cone,
lying some 35 miles east of the North Andaman Island. I have
compared it with S, atfegic, var. cadelli, Nev. MS., from the
S. Andamans. There is considerable difference in form; the
Narkondam shell is more sharply keeled than cadelli or typical
attegia, and the whorls are more convex, the spire less high.
Considerable difference is found in the sculpture: in the Andaman
S. cadelli there is very fine irregular striation on the last whorl,
with very regular distinct liration on the apical whorls; in the
other, vuleania, there is coarse irregular striation on the last
whorl, indistinet liration on the apical whorls, with slight indica-
tion of same on the basal side. The sa,mmaf was in a very good
state of preservation. Foot divided, the usnal peripodial grooves,
and broad fringe below, Head (lElI‘]:.lEh orey, also keel of foot.
There is a very minute right shell-lobe.

The generative organs agree very well with Stoliezka’s description
and figure of Sitale infule, Bs. The penis and spermatheca are
exar:tl} the same, and the amatorial organ is absent, as in that
species,

The radula I was fortunate in extracting complete ; it is ver
broad, having a large number of teeth in one row, the formula
being

2100 Bl
24 (TR [ AT B

- R .




SITALA. 299

It is also curious to find that this radula is almost the counter-
part of Sitala atieq Jw, as deseribed by Stoliczka (vide J. A. S. B.
vol. xl, 1871, pt. 2, p. 238), but Stoliczka's ficures of the teeth of
this genus are very misleading. ]

339, Sitala culmen, Bif. (Nanina) J. 4. S. B. 1865, 2, p. 72; Pfi.
(Helix) Mon. Hel. v, 1868, p. 94 ; Godwin- An.ﬂ-&u, Mol. Ind. i,
1882, p. 81, pl. &, fig. 4 (shell).

Shell very minutely perforate, trochiform, thin, pale brownish
horny, translucent, obliquely striated, and with fine raised, rather
distant, spiral llmﬂ closer together near the base of each “hml
8 or 9 may be counted on the lower w horls, some stronger than
others ; spire conical, apex obtuse, suture unplessed w hm']s 6,
convex, the last sharply keeled at the periphery, slightly CONVEX
beneath, marked with radiating strize and fine concentric impressed
lines ; aperture slightly oblique, subquadrately lunate ; peristome
simple, thin, columellar margin vertical, triangularly reflected.

Major dmm 5%, min. 54, helght 5% mm.

Hab. Pegu, Akouktoung on Irrawady River, and banks of
Hsanda Hyoung, west of Henzada.

-‘:lt::rhczka referred this shell to S. attegie, and Nevill to S. infula.
It is distinguished, however, both by smaller size, higher spire,
and stronger sculpture.

340, Sitala confinis, Blf. (Nanina) J. 4. 8. B. 1865, 2, p. 71; Pfr.
(Helix) Mon, Hel, v, 1868, p. 83; H. §& T. {Helnl . I. 1876,
pl. 159, fig. 8 ; Godwin-Austen, Mol. Ind. i, 1882, p. 32, pl. 10,
tig, 2 {e]]&ll)

Shell narrowly perforate, subtrochiform, thin, marked with 3 to
4 distant spiral ribs on each whorl, and obliquely striated, whitish
horny ; spire comical, with the sides flat, apex slightly obtuse,
sutnre impressed. Whorls 7-74, the upper slightly convex, the
lower nearly flat, last whorl sharply keeled, convex ‘beneath, and
finely radiately stuﬂted ; aperture slightly ubhque. subquadrately
lunate : peristome thin, straight, columellar margin subvertical,
triangularly reflexed.

Major diam. 101, min. 91, height 9 mm.,

Hair Thayet Myo and Ava ; Burma.

From infula, attegia, and culmen this species is distinguished by
stronger sculpture, and from ara by the sides of the spire being
straight, not concave.

341. Sitala arx, Bs (Helix) 4. M. N, H. (3) iii, 1859, p. 184 Theob.
(Helix) J. 4. 8. 5. 1857, p. 250; Pfr. (Helix) Mon, Hel. v,
1868, p. 90; H. & T. (Helix) C. 1. 1876, pl. 54, fig. 8.

Shell narrowly perforate, conical, thin, faintly obliquely striated,
and each whorl surrounded by :,!,Imut 4 at,mng+ raised, thread- ]1l~.e
ribs, smooth beneath, translucent, pale brownish lmrm spire
mlmulal the sides mnmdenbh concave, suture scarcely lmlues‘sed
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apex acute; whorls 7}, the upper somewhat convex, the lower
flat, the last acutely keeled, slightly convex beneath; aperture
oblique, subtrapezoidal ; peristome straight, thin, columellar margin
slightly oblique, triangularly reflected.

Major diam, 10, min. 9, height 8 mm,

Hab. Therapuin or Therapon Hill, Tenasserim Valley.

Distinguished from all allied forms by the concave sides of the
spire and the strong spiral costulation.

S42, Sitala palmaria, B:, (Helix) 4. M. N, H. [32 xiii, 1864, p. 137 ;
Pfr. Mon. Hel. v, 1868, p. 75; H. & 7. (Helix) C. I, 1876,
pl. 30, figs. 5, 6; Godwin-dusten, Mol, Ind. i, 1882, p. 35,
pl. 10, fig. 3.

Shell perforate, subturbinate, marked with spiral ridges, 5 or 6
on the lowest whorl, 4 on the next higher, and with fine oblique
regular raised lines above, smooth with radiating strize beneath,
whitish horny ; spire conoid, with convex sides, apex obtuse,
smooth, suture impressed : whorls 51, convex, the last carinate,
moderately convex beneath ; aperture oblique, angularly lunate ;
peristome thin, straight, columellar margin broadly expanded
above.

Major diam. 7, min. 63, height 5 mm.

Hab. Nundydroog, in Mysore (Benson), and Wynaad (Beddome).

The above is taken from a typical specimen fully grown received
from Benson. The original type had 6} whorls and 7 spiral ribs
and measured 83 x 8 x 6 mm,

J43. Sitala liricineta, Stoliczia (Conulema), J. 4. 8. B. 1871, 2,
p. 241, pl. 18, fig. 10; Ifr. (Helix) Mon. Hel. vii, 1876, p. 104 ;
H & T. (Helix) C. I 1876, pL. 132, fig. 7; Nevill, Nanina
(Sitala), Hand-l. 1, 1378, p. 34; Godwin-Austen, Mol. Ind. i,
1882, p. 24,

Shell subobtectly and minutely perforate, turbinate, spirally
lirate, with about 4 strong ribs on each whorl, 5 or 6 on the lowest
whorl, smoother on the base, with a few concentric raised lines
near the periphery, ochraceous horny ; spire conical, sides slightly
convex, apex obtuse, suture impressed; whorls 61, convex, the
last with a sharp rib representing a keel, but not distinetly angu-
late, convex beneath ; aperture nearly vertical, almost semicireularly
lunate ; peristome thin, columellar margin slightly oblique, almost
vertical and reflected, with a slight projection in front of the
perforation,

Major diam. 6, min. 5%, height 5 mm. (Stoliczka gives
64 % 6 x 5°8.)

Hab. On the banks of the Ataran River, near Moulmein.

Near S. palmarie, but the spiral ribs are more distant and
stronger, the last whorl is less distinetly keeled, the spire is higher,
and the whorls more numerous. The animal has not been examined
in either species,

i —
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The small projecting point of the reflected columellar margin of
the peristome tends to recall that in Microcystine.

b. Columella strongly veflected, thickened, and twisted,

544, Sitala? gratulator, B/f. (Nanina) J. 4. 8. B. 1865, 2, p. 72;
Pfr. (Helix) Mon. Hel. v, 1868, p. 94; H. & T. (Helix) C. I.
1876, pl. 16, fig. 2; _"»fi',ze’a.' Nanina {bltaln], Hand-{, i, 1878,
P- 33 {}adwm-zlewr}m, Mol, Ind. i, 1882, p. 42, pl. 10, figs. 1, 1.*.:
lb{ehellj

Shell perforate, trochiform, not very thin, obliquely striated and
ornamented with strong spiral (longitudinal) raised lines above
and more finely cﬂnceutlmal]} lined and radiately striate beneath,
pale brownish horny; about 6 or 7 ribs on last w horl; spire
conical, apex obtuse, suture impressed; whorls 51, slow l‘F and

Eﬂ'L'IIuI‘]j' increasing, convex, the last carinate at the periphery,
flatly convex beneath ; aperture diagonal, subtrapezoidal, breadth
exceeding height ; per lﬂtﬁl'ﬂPﬂl]Il margins united by a callus, basal
sinuate, columellar forming a rlcrht ﬂnﬂr]e with basal, reflected and
thickened above and passing half round the perfor ation.

Major diam. 5, min. 4-5, height 4 mm,

Hab. Irrawady Valley, Pegu, Common about Thayet Myo, also
at Aliouktoung and Henzada.

The animal has a small mueous pore at the posterior end of the
foot, and a small lobe overhanging the mucous pore. The eye-
tentacles are long. These characters agree with those of 8. infula.
The very -:rhhque mouth and twisted culumell however, may point
to generic differences,

B. Swall shells of doubtful affinity, all under 6 munt, in diameter,
a. Carinate, subperforate or narrowly perforate.

345. Sitala gromatica, Godwin-Austen, Mol. Ind, 1, 1882, p. 32, pl. 10,
fiz. 5 (shell).

Shell subperforate, pyramidal, trochiform, obliquely striated and
gpirally ribbed, with about 10 fine, thread-like, subdistant raised
lines, closer together below near the suture, nmber-brown ; spire
conical, sides nearly flat, suture shallow ; whorls 7, convex, the
last carinate at periphery, lower surface slightly convex, radiately
and concentrically striated; aperture obligue, subquadrately lunate ;
peristome thin, columellar margin oblique, reflected,

Major diam. J!- height 3 mm.

Hab. Manipur, North Cachar, and Khasi Hills,

346. Sitala haroldi, Goedwin-Austen, Mol. Ind. i, 1882, p. 33, pl. 10,
fig. 7 (shell); id. ¢ ¢. ii, 1808, p. 47 ; id. P. Z. 8. 1805, p. 448.

Shell subperforate, trochiform, finely spirally lirate, about 10

spiral lines on the lower whorls, radiately and concentrically strinte

on the base, brownish horny; spire conical, sides flat, suture
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shallow ; whorls 7, slightly convex, the last carinate ; nearly flat
beneath ; aperture Ghllque, subrhomboidal ; 13911'-31:1::11]& thin, colu-
mellar margm oblique, forming an angle ml‘h basal.

Diam. 34, height 3 mm.

Hah, Andaman Islands; South Andaman and Little Brother
Island ; also said to have heen found on Katchall in the Nicobars.
A small distinetly trochiform shell with fine spiral sculpture.

[This is the species urllmnnl:l Nanina (Microcystis), No. 200,
p. 41, Nevill, Hand-l. i, and probably No. 208, p. 42.]

347. Sitala? phyllophila, Bs. (IHelix) 4. M. N, H. (3) xi, 1863
p. 820; Ffr. (Helix) Mon. Hel. v, 1868, p. 86; H. §& T. fI{eln}
C. 1 1876, lhl 61, fig. 10 ; Newdll, Nanina (Microeystis), Hand-I.
i, 1878, p. 4

¢ Shell scarcely perforate, trochiform, thin, silky above, obliquely
striated, polished beneath, under the microscope ornamented, both
above and below, with minute, close, undulating spiral striation,
translucent, pale horny ; spire conical, apex rather sharp, suture
somewhat 1n1pressed whorls 64, convex, the last carinate ; aper-
ture oblique, subquadrately lunate ; peristome simple, straight,
sharp, columellar margin vertical, reflected, broader above, partly
covering the 1}e1£ma,tinu

“ Major diam. 5, min. 4}, axis 5 mm.” (Benson, in Latin.)

Hab. Badulla '1115[ handt Ceylon.

This is near &S, zujufﬂ but’ distinguished by the closely-set
undulate strize instead of subremote ‘-plI‘Ill lines.

348. Sitala ? pyramidalis, Sykes, Proc. Mal. Soc, iii, 1808, p. 70,
pl. 5, figs. 19, 20.

¢Shell narrowly but perspectively umbilicated, small, depressedly
pyramidal, pale horny, slightly covered with an em’ieumq apex
rather obtuse ; whorls 7, plano-convex, the first sn wuth the uthem
gpirally ribbed the last with 4 to 6 ribs, keeled at 1!19 periphery,
convex at the base, radiately striated, smooth ; suture impressed,
aperture angularly lunate ; |Jt‘31|'=s.tmue simple, straight.

 Diam. 5, height 3-4 mm.” (Sykes, in Latin.)

Hab, Lower :’Lml}a“‘lmmm Ceylon (Collett).

349, Sitala ? operiens, Sykes, Proe. Mal. Soe. iii, 1898, p. 70, pl. 5,
fig. 12

Shell narrowly perforate, very small, elevately conoid, brownish
horny, covered with a brown epidermis, apex rather acute ;
whorls 6, beneath the epidermis microscopically engraved with
numerous spiral lines, the last keeled at the periphery, subconvex
at the base, radiately striated, smooth ; suture subimpressed ;
aperture ov ateh' lunate ; pellstr:nme simple, straight, columellar
margin slightly reflected at tl 10 perfumhml

“ Diam. 2:5, height 25 mm.” (Sylkes, in Latin.)

Hab. Uva Pussellawa, Ceylon (H. Preston).
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“ The seulpture is not visible until the periostracum has been
rubbed off.”

b. Carinate and wnbilicated,

350, Sitala? balliana, Godwin-Austen (Nevill, MS.), Mol. Ind. i,
1882, p. 74, pl. 15, fig. 2 (shell) ; ii, 1898, p. 48.

Shell umbilicated, trochiform, obliquely, finely, regularly striated,
spirally costulate, with 4 to 5 strong ribs on each whorl, umber-
brown ; spire {*ﬂ'r_‘llf.."ﬂ not ]unh., apex blunt, sides slightly convex,
suture 1mpressed whorls 5, convex, the last with a raised keel,
slightly convex heneath apertule subquadrangular, oblique ; peri-
stome slightly thickened, columellar margin oblique, bemmmg
vertical above, slightly reflected.

Diam. 31, hemi]t 21 mm,

Hab. Hills near G.ijqm Madras Presidency (Ball).

[This is No. 193, Nanina { Microcystis), n. sp., Nev. Hand-l. i,
1878, p. 41, type.]

¢. Lounded or subangulate,

301. Sitala? phulongensis, Godwin-Austen, Mol. Ind. i, 1882, p. 34,
pl. 10, fig. 4 (shell) ; 4d. ii, 1898, p. 48,

Shell narrowly perforate, elongately conical, subturreted, spirally
lirate, with 6 to 7 longitudinal ribs on each whorl, obliquely
striated, with radiating and close concentric striation on the hase,
brownish horny ; spire rather high, conical, sides slightly convex,
suture impressed; whorls 5}, convex, the last not distinetly
carinate, convex beneqth Il]}E!l'l:'l.ll'e nbllque almost semicircular ;
peustame thin, columellar margin vertical, slightly reflected.

Diam. 2, height 2:25 mm.

Hab. Khasi Hills, Cherra Pungi, and Phulong.

This is higher in the spire than most of its allies. The lingual
ribbon resembles that of Duirgella ; it has a minute rhachidian tooth
and a great number of multicuspid laterals, all similar ; the jaw,
too, is almost straight.

[S. infule and attegia approach Durgella in the form of the lateral
teeth, only they have from 7 to 5 central teeth on broad plates. ]

502, Bitala ? limata, Godwin-Austen, Mol, Ind. i, 1382, p. 34, pl. 10,
fig. 9 (shell).

Shell subperforate, elongately subtrochiform, finely spirally
lirate, having about 6 longitudinal ribs on last whorl, closely
L-:}ncentrmnlh striated on blme brownish horny ; spire conical,
sides convex, apex blunt, suture slightly impressed ; whorls 5,
convex, the last not carinate, convex beneath ; aperture vertical,
subquadrately semicircular; peristome thin, columellar margin
vertical, slightly thickened and reflected.

Major diam. 11, height 1§ mm,

Hab. 1|IHIII'IIIEIP\'1 base of Arakan Range, Bassein District, Pegu
(W. T, Blanford),
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300, Sitala? subnana, Godwin-Austen (Nevill, MS.), Mol. Ind. i,
1882, p. 75, pl. 14, fig. 6 (shell).

Shell subperforate, conoid, obliquely striated and decussated by
fine, rather close, impressed spiral (longitudinal) lines, pale brown ;
spire conical, rather low, apex obtuse, suture impressed ; whorls 4},
cenvex, the last subangulate, flatly convex beneath; aperture
oblique, semilunate; peristome thin, columellar margin slightly
oblique and reflected.

Diam. 21, height 13 mm.

Hab, Jessore in Bengal.

A small, low conoid shell, subangulate at the periphery.

354, Bitala? crenicincta, Godwin-Austen, Mol. Ind. i, 1883, 1{ 75,
pl. 13, fig. 2 (shell), p. 145, pl. 38, figs. 4, 4 a (teeth of radula)

Shell perforate, depressedly turbinate, thin, obliquely striatec
and decussated with fine, rather close impressed lines both above
and below, brownish horny ; when fresh with two spiral parallel
rows of fine hairs; spire conoidal, apex obtuse, suture well im-
pressed ; whorls 4, convex, the last rounded at the periphery ;
aperture oblique, semiovately lunate ; peristome thin, columellar
margin vertical.

Diam. 225, height 1'5 mm. A larger variety from Mairang
measures 27 by 1'75 mm.

(The radula is very similar to that of Kaliclle barralpovensis,
but the outer laterals are not tricuspid. The centre tooth is very
large, tricuspid, pointed, broad and long; the admedian teeth are
bicuspid, the outer cusp near the base, while in the outermost
S or 4 it nearly disappears. Few teeth in the row. Formula:
18t0 20.5.1.5.18t020,0r 25.1.25. A variety, slightly
larger and very narrowly perforate, from wood at Mairang, Khasi

Hills, |

Hab. Khasi, Jaintia, and Naga Hills ; Marangsip Peak, Jawali,
Teria Ghat, Shillong, &e. (Godwin-Austen).

The close impressed lines give the idea of raised ribs between
them, especially on the upper whorls.

355, Sitala ? injussa, 1. & H. BIf. (Helix) J. 4. 8. B. 1861, xxx,
p- 396, pl. 1, fig. 18 Pfr. (Hehx) Mon. Hel. v, 1868, p. 81;
H. & T. (Helix) €. I 1876, pl. 132, figs. 5, 6; Nevill, Nanina
( Microcystis), Hand-l. 1, 15878, p. 38 ; Godwin-Austen, Mol, Ind,
1, 1282, p. 38, pl. 9, fig. 5.

Shell subperforate, angulately turbinate, thin, marked with
rather close, slightly wavy, impressed lines above and below, only
visible under a microscope, crossed by fine oblique strie of growth,
brownish horny ; spire conical, suture impressed; whorls 51,
slightly convex, the last angulate at the periphery, moderately
convex beneath, the angulation disappearing near the mouth;
aperture oblique, subquadrately lunate ; peristome simple, straight,
margins converging, columellar vertical, moderately triangularly
reflected.
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Major diam. 4, min. 33, height 3} mm.

Hab. Coonoor Ghat, Nilgiris, and the Wynaad. From the latter
some specimens measure about 4} mm. in ‘diameter.

This shell is somewhat like Macrochlain s rimicola,

356. Sitala? srimani, Godwin-Austen, Mol. Ind. i, 1832, p, 41, pl. 9,
fig. 7 (shell).

Shell minutely perforate, depressedly turbinate, coarsely obliquely
striated, with 4 or 5 indistinet spiral (lﬂugltudnml} ribs, concen-
trically ribbed beneath, brown _horny ; spire conoid, apex blunt,
suture well impressed ; whorls 5, convex, the last rounded ; ; aper-
ture lunate ; columellar margin of peristome oblique, slightly
reflected.

Diam, 2}, height 11 mm.

Hab, Manipur.

#357. Bitala ? placita, Godwin-Austen, Mol. Ind. i, 1333, p. 74, pl. 14,
fig. 5 (shell).

¢ Shell, perforation concealed, globosely conoid ; sculpture,
distant l::nnﬂ'ltucluml ribbing, on the base far apart and w ell
raised ; colour pale horny ; spire rather high, conic, apex blunt,
suture. impressed ; whorls 43, convex, last well rounded on
periphery ; aperture ovate or seuncnculﬂr columellar margin
suboblique.

* Major diam, 2'8, alt. axis 2 mm.” (Godwin-Austen.)

Hab. Khasi Hills and Manipur, one specimen from each locality
( Godwin-Austen).

The measurements of the figure are: maj. diam. 3, height
1'7 mm.

The shell in its form resembles S.? srimani, but is not so flat at
the base.

558, Sitala ? intonsa, Godwin-Austen, Mol, Ind. i, 1883, p. 75, pl. 13,
fig, 1 (shell),

Shell narrowly umbilicated, depressedly turbinate, obliquely
striated, and decussated by close, finely impressed, lnngltudunl
(spiral) lines above and below, closer on apical whorls, wider on
the base, yellowish brown ; spire conoid, apex obtuse, suture well
im preased : whorls 5, rounded, the last whurl broader, rounded at
the periphery and below ; aperture oblique, semiovate ; peristome
straight, columellar margin oblique, slightly reflected.

Diam. 54, height 2} mm.

Hab. Marangsip Peak, Khasi Hills (Godwin-Austen).

Said to be hirsute when fresh.

359, Sitala? uvida, Godwin-Austen, Mol, Ind. i, 1383, p. 74, pl. 18,
fig. 5 (shell).

Shell narrowly umbilicated, depressedly turbinate, obliquely
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striated, the striation decussated by close, finely impressed, longi-
tudinal spiral lines above and below, yellowish brown; spire
conoid, apex obtuse, suture deep; whorls 5, rounded, slowly
increasing in size, the last rounded at the periphery and beneath ;
aperture oblique, diagonal, semiovate; peristome straight, colu-
mellar margin oblique, slightly reflected.

Diam. 23, height 1§ mm.

Hab, Teria Ghat, Khasi Hills and Jatinga Valley, North Cachar
Hills (Godwin-Austen),

Near S. srimani, but the spiral seulpture is different and much
finer, the shape of the aperture, too, differs considerably.

360. Sitala ? recondita, Godwin-Austen, Mol. Ind. i, 1883, p. 75,
pl. 13, fig. 4 (zhell),

Shell narrowly and subobtectly perforate, depressedly turbinate,
obliquely subcostulate above, on the base finely and eclosely marked
with impressed concentric lines, pale brownish horny; spire conoid,
low, apex blunt, suture well impressed; whorls 4}, convex, the
last subangulate at the periphery, convex beneath ; aperture
oblique, roundly lunate ; peristome thin, columellar margin oblique,
slightly reflected.

Diam. 21, height 12 mm.,

Hab. Raliang, North Jaintia Hills ; Jawai, Khasi Hills ( Godwin-
Austen).

The sculpture is peculiar, oblique, and subecostulate above, con-
centric only below.

d. Longitudinally striated.
361. Sitala? rimicola, Bs. (Helix) 4. M. N. H. (3) iii, 1859, p. 266 ;
Pfr. (Helix) Mon. Hel. v. 1868, p. 71; H. & T. (Helix) C. 1.
1870, pl. 61, fig. 1; Godwin-Austen (Sitala), Mol. Ind. i, 1882,
i}_. 36, liL' 9, figs, 2, 3, & 4 (shells from Mussoorie, Darjiling, and
Khasi Hills) ; i1, 1898, p. 48.

Shell subperforate, turbinate, globosely conical, thin, fragile,
finely obliquely striated and decussated, with close very fine
longitudinal impressed lines above and belew, translucent, pale
brownish horny ; spire conical, apex obtuse, suture impressed;
whorls 6, convex, the last larger, rounded (sometimes subangulate)
at periphery, convex beneath; aperture oblique, semicircularly
lunate ; peristome thin, straight, columellar margin vertical,
reflected.

Major diam. 41, min. 4, height 4 mm.

Hab. Landour and Nag Tiba range near DMussoorie in Western
Himalayas ; Darjiling 4000°, and various places in the Anghami
and Lhota Naga, Khasi, and Garo Hills south of Assam; Durrang,
Assam. Specimens from Sikhim are subangulate; those from
Khasi Hills rather larger, from 5 to 54 mm. in diameter.

[Dr. Blanford placed this speecies in Macrochiamiys with doubt ;
I retain it in Sitela. The animal is unknown.]



SAKIELLA. 237

[The species honeste was included in Macrochlamyss by Dr. Blanford
(vide p. 121). I have placed it in a new genus, Sakiella, following
Stoliczka, who considered it sufliciently distinet to put it in the
genus Durgella, the anatomy of the type of which, levicule, was
not then known and which differs materially.]

[Genus SAKIELLA.

Type, S. honesta.
Range. Pegn and Tenasserim.

Differs from Macrochlamys in the form of the teeth of the
radula and the formula, the number of the teeth in the row being

ff:" ?\N\Q

i

%\Q\M\\ .

A. Mantle-zone removed, showing shell- and dorsal lobes. (After Stoliczka.)
B. The generative organs. (After Stoliczka.)
B', The male organ, ¥ 18. From a Mergui specimen (G.-A.).
C. Teeth of the radula, » 270, Ditto.
LD, Jaw, x 18. Ditto.
Sakiclla honesta.

E. Extremity of foot. From Muleit range, near Moulmein.
F. Mantle-zone, 11)11'1 of, showing shell- and dorsal lobes. Ditto.
G. A spermatophore, From a specimen from Burmah assigned to houesta,

i+ more probably that of M. audersoniana, Nevill. (After Stoliczka.)
. H. Jaw. From a Muleit specimen,

I. Teeth of the radula. From two Muleit specimens.]
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three times as numerous. The shell has the aperture peculiarly
oblique. The shell-lobes are as in Macrochlamys. The genitalia
have not been satisfactorily worked out, owing to lack of material
properly preserved.]

362. Sakiella honesta, Gould (Helix), Proc. Bost. Soe. N. M. ii, 1846,
p. 99; Pfr. (Helix) Mon. Hel. 1, 1847, p. 57 ; ud. . ¢, iv, 1859,
p. 63; id. t. e. vii, 1876, p. 19; B/f. (Nanina) J. 4. 8. B. 1865, 2,
p. &7 ; Stol. Macrochlamys (Durgella), J. 4. 8. B, 1871, p. 248,
pl. 17, figs. 6 & 6a; H. & T, (Helix) €. I, 1876, pl. 90, fig. 10 ;
Nevitl, Nanina (Macrochlamys), Hand-l. i, 1878, p. 24; Godwin-
Austen, Mol. Ind. i, 1883, p. 142, pl. 19, figs, 7-T b (details of
animal); v Mert, Nanina (Durgella), Jour. Linn. Soc. xxi, 1889,
), 162,

[ Vide fig. 79, E-1.]

Shell narrowly and subobtectly perforate, depressed, orbiculate,
smooth, polished, straw-coloured or whitish horny, translucent ;
spire depressedly conoid, apex blunt, papillate ; whorls 5, slightly
convex above, regularly increasing in size, the last usually
descending somewhat at the mouth, subangulate at the periphery,
convex beneath; aperture diagonal, broadly lunate; peristome
thin, the upper margin (in adults) arcuate, columellar not quite
vertical above, broadly reflected and slightly thickened, nearly
covering the perforation.

Major diam. 114, min. 10, height 6 mm.

Hab. Throughout Pegu and Tenasserim. The type was from
Tavoy.

The concentric or longitudinal seulpture of fine close impressed
lines observed around the perforation by Gould and Stoliezka is
easily seen under a microscope in young shells, but not, as a rule,
in adults. The subangulation at the periphery varies; in the
typical form the aperture is angulately lunate.

Nevill's var. andersoniana [(vide Appendix to Macrochlamys,
p. 141)] is larger, the subangulation of the periphery is slighter,
often scarcely perceptible. It measures 13x 113 X7 in an average
specimen. It occurs in Pegu with the typical variety, and appears
to be the only form found to the northward and in Assam. The
var. tenuior (undeseribed) is said to be from Preparis Island, north
of the Andamans. [Both these are separated as distinet species. ]

The genitalia are said to be of the usual type, and the spermata-
phore, figured by Stoliczka, is long, terminating at one end in a
trumpet-shaped aperture, and at the other in a sae, and furnished
near the former end with horny branching appendages. The jaw
is narrow and smooth, with (or, as shown in Godwin-Austen’s
fioure [this was of S. honesta], without) an obtuse median projec-
tion. The radula has about 23 broad teeth in the middle, with
30 to 35 narrow laterals (30.11.1.11.30); the middle tooth
tricuspid, the admedian becoming bicuspid, the outer laterals bi-
cuspid with the points directed outwards. [All this refers to
Macrochlamys andersoniand (vide p. 141).]
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[From Stoliczka’s description (J. A. 8. B. 1871, p. 249):—

““The animal of the Moulmein variety is narrow, very long, pale
white, pedicles and the termination of the tentacles leaden grey,
as well as the upper part of the foot posteriorly; the tail-gland is
superseded by a very distinet hook ; the mantle-lobes are well deve-
loped, both the upper portions being reflected over the shell. By
some accident, however, my spirit-specimens were lost and I am,
therefore, unable at present to give safficient details regarding the
anatomy of this species.”

The descriptions which follow at the bottom of pp. 249 & 250
refer to the animal, anatomy, spermatophore, jaw, and radula of
a species from Burma collected by Dr. Anderson, evidently Maero-
chlamys honesta, var. andersoniana, Nev., which is a distinet
species (vide supra, p. 141, no. 192).

The animal (three species observed) from Mule-it Mountain near
Moulmein is pale-coloured, a dark line on the upper side of the
foot, with three or four conspicuous black spots on the side above
the peripodial grooves; these spots when extended in life would
appear as dark streaks. The right shell-lobe is long, narrow, and
pointed, and there is a small tongue-like left shell-lobe. The
visceral sac is spotted, the spots arranged in four parallel rows.
The genitalia were not well seen, but the amatorial organ was

resent and the spermatheca was not very long. The jaw is
moderately arched, with no median projection. The radula is
remarkable for the very large number of teeth in the row. The
centre tooth is on an elongate narrow plate, tricuspid ; the first
admedians on similar plates, with a single small cusp much below
the points; the laterals are all alike, becoming smaller towards
the margin and unevenly bicuspid ; the formula being 153 .1 . 153,
or 307 in the row. The jaw and radula are quite distinet from
Stoliczka’s figures on plate 17, figs. 10 & 14, J. A, S, B., and
Semper’s pl. 5, fig. 20, Reis. Phil. 1870.]

[363. Sakiella ? tenunior, Godwin-Austen; Nevill, MS.

Macrochlamys honesta, var. tenuior, Godwin-Austen, P. Z. S. 1895,
pp. 441, 446; Newill, MS.; . Hand-list, i, 1878, p. 24, 16th
line from bottom of page, var. of honesta. (8. Moulmein (type
var.), coll, Dr, F. Stoliczka and W. Theobald ; 6. Preparis Island,
coll. Stoliczka.)

These shells are in the Indian Museum, Caleutta, and I have
not been able to see them.]

[Genus HOLKEIQON.

Type, H. anceps, Gould.

Range. Upper Burma, Moulmein, Mergui, and Northern Siam.

Stoliczka places anceps in the genus Rotula, not considering
it sufficiently like Macrochlainys to leave 1t in that genus. The
shell differs very much in character, being sharply carinated at
the periphery; the whorls numerous, narrow, flattened, and
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sculptured above, smooth and polished on base ; narrowly or not
perforated. Although possessing shell-lobes, the position of the
right shell-lobe is below the inner upper angle of the peristome,
and plays only over the lower surtace of the shell—a position
different from that in Maciochlamys. The animal has a very
hooked lobe above the mucous pore.

The differences between this genus and Maerochlamys are shown
in the description of the animal of [, anceps below.]

264, Holkelon anceps, Gould (Caracolla), Bost. Jour, N, H. iv, 1844,
p. 454, pl. 24, fig. 4; Pfr. (Helix) Mon. Hel. i, 1847, p. 80;
H. & T. (Helix) C. I. 1876, pl. 30, fig. 1; Stol. (Rotula) J. 4. S. B.
1871, 2, p. 233, pl. 17, figs. 1-3 (anatomy); ». Marf. Nanina
(Itotularia), Jour. Linn. Soc. xxi, 1889, p. 161 ; Godwin- Austen,
Proe. Mal. Soe. ii, 1897, p. 174.
[ Vide fig. 79, A-D, p. 237,

Shell scarcely perforate, lenticular, sharply keeled, pale horny,
dull and obliquely plicately striated above, polished and with fine
radiating striation beneath, no longitudinal sculpture; spire low,
conoidal, suture not impressed, bordered by a more or less distinet
line inside ; whorls 6, almost flat above, increasing slowly, the last

Fig. 80.—Holkeion anceps.

very little broader than the penultimate, convex beneath, com-
pressed beneath the keel; aperture slightly oblique, angulately
lunate ; peristome thin, basal margin faintly arcuate, columellar
oblique, briefly reflected above.

Major diam. 16, min. 14}, height 71 mm.

Hab, Tenasserim; Mergui, Tavoy, and Moulmein ; also Sullivan
Island, Mergui Archipelago, and Northern Siam,

[Found generally on trees and bushes (Stoliczia).]

Animal dark grey with a distinet greenish tinge. Sole divided
longitudinally into three tracts, that in the middle broader than
the others. Tail-gland with slightly thickened edges and a small
hook-like appendage above. The left shell-lobe (fig. 79, A) has below
the angular periphery a lingulate process, reflected over the hasal
part of the peristome, and ends with another shorter process near
the shell-retractor; the right shell-lobe has a lingulate process
next to the pulmonary opening, and another broader one covering
the columellar lip. Dorsal lobe well developed. Genitalia (B, B')
rather peculiar; the dart-sac or amatorial organ is very thick
and provided with a strong pointed papilla. Spermatheca very
long and slender. Fas deferens leading to a kale-sae, which gives
off an elongate flagellar appendage close to the junction and leads
to the bend of the penis, to which the retractor muscle is attached.
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There is no trace of the coiled cmeum found in typical forms of
Macrochlamys,

The jaw (D) is rather angularly semilunar, smooth, very con-
cave in the middle. Radula of about 75 rows, with about
135 teeth in a row (55 .12, 1 .12, 55) : the median and admedian
rows tricuspid and broad, with the middle cusps prolonged ;
laterals bicuspid, curved outwards and very pointed. These details
are taken from Stoliczka’s deseription, [which is very accurate, but
the teeth of the radula are not well drawn].

[Specimens from Mergui sent me by Mr. Theobold which I have
dissected confirm Ferdinand Stoliczka’s descriptions, with the ex-
ception of the radula, in which the median teeth are quite plain
and straight-sided, without any trace of the usual cusps, the outer
teeth heing bicuspid.]

365, Holkeion arata, Bif. Nanina (Rotula), P. Z. S. 1869, p. 448;
Pfr. (Helix) Mon. Hel. vii, 1876, p. 302; H. & T. (Helix) C. I.
1876, pl. 84, figs, 8,9, 10; Newill, Nanina (Rotula), J. 4. 8. B. 1877,
(5] -
2, p- 15.

Similar to H, anceps, but much larger, and with considerably
stronger plicate oblique sculpture above and radiating strie
beneath, not polished below; whorls 7, slightly convex above,
the last rather less swollen beneath than in H. anceps and some-
what more sunken around the perforation,

Major diam. 22, min. 20, height 10 mm. Some specimens are
even larger.

Hab, Bhamo, Upper Burma. A smaller variety was obtained
at Ponsee in Yunnan [var. minor of Blanford].

Genus SESARA.

Sesara, Albers, Heliceen, ed. 2, 1860, p. 91; Stoliczka, J. 4. 8. B.
1871, 2, p. 242.

Type, S. nfrendens, Gould. [Fig. 81, D-D 2, p. 242.]

Range. From the Khasi Hills to Burma and Tavoy, also Western
Siam.

“ Shell perforate or imperforate, conoidly depressed, turbinate
or trochiform ; typical forms transversely costulale or costulately
striated above, smooth and polished below. Several of the species
have teeth in the aperture.

“ Animal (of S. infrendens and S, pylaica) long and with a narrow
foot ; the terminal gland distinet, and a small hooked and pointed
appendage above it. The sole has two longitudinal grooves, rather
close together, the median portion narrower than each of the outer
parts, The mantle-edge 1s nearly entire; the left shell-lobe is
below internally considerably thickened, the left dorsal lobe is very
small or almost obsolete; the right shell-lobe thin and somewhat
convex, but without separate appendage.” (Stoliczla.)

Geniteliee (from Stoliczka's description) (fig. 81, D). The re-

It
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Fig. 81.—Kaliella barrakporensis,

Part of the genitalia. > 9. A 2, Outermiost laterals. x 938,
? Teeth of the radula. x 933.
Mierocysting vinki.
B. Extremity of the foot. x 6. B 2, Jaw., x 38,
B 1. Mantle-edge with dorsal lobes. B 3. Teeti of the radula. x 908.

Microcystina bintenneisis.
0. Right edge of the mantle, right shell- and dorsal lobes. x 18,
C 1. The male organ. x 18.
Sesara tufrendens,

D. The genitalia (after Stoliczka), much enlarged. Spermatophores within

the spermatheca.
D 1. Jaw. D 2. Teeth of the radula.
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tractor muscle is attached to the penis some distance (the length
of the epiphallus) beyond the junction of the vas deferens, which
enters at the base of an appendage corresponding with the kale-
sac (I'); this sac is about equal in length to the distance between the
junction of the vas deferens and the retractor muscle. No ceecum of
the penis. A very long spermatheca, in which three spermato-
phores of the type usually seen in Macrochlamys and its allies were
tound. No dart-sac.

The jaw (D 1) is narrowed, smooth, with an obtuse projection
in the middle of the concave side. The radula (D 2) is composed
of about 60 transverse series, with the approximate formula:
50.10.1.10.50. Median tooth small, without lateral cusps, the
ten laterals on each side larger than the median tooth, those near
the median tooth bicuspid, having a large outer cusp, those towards
the exterior tricuspid ; outer laterals bicuspid, with an outer denticle
near the base, which disappears in the narrow marginal teeth.

All the species referred to this generie group are of small size.
It is an open question whether S, diplodon and its allies should be
included ; they are arranged here provisionally until their animals
are known., The shells of the typical form closely resemble those
of North-American Helicide of the genus Triodopsis.

A. Conoidly depressed or subturbinate, costulate or subcostulate
above, tmperforate or narrowly perforate.

a. Teeth in aperture,
a'. Thiee Pu!ﬂfrsi teeth.

366. Sesara infrendens, Gowld (Helix), Bost. Jour. N, H, iv, 1844,
p. 453, pl. 24, fig. 6; Pfr. Mon. Hel. 1, 1848, p. 152 : #d. vi1, 1876,
P- JJB :&s.‘!m!'u;...i'.ﬂ, JoA. S, B, 15?1 p- 242 2, pl. 16, figs. 4-10
(anatomy) ; Pfeffer, JB. mal. Ges. v, L‘:HS p. 272; id. Areh. d.
Naturgesch. xliv, 1878, p. 425, pl. ld fig. 10.

Helix capessens, B's. A. M. N, H (2) xviii, 1356, p. 250 ; Pfr. Mon.
Hel, iv, 150‘&) p. 194 ; 4. vii, 18706, p. Sﬂb . & I ¢TI 1876,
pl. 60, fig.

IIﬂ]lh tml—.u'lh, Theobald, J. A. 8. B. xxviii, 1859, p. 306 ; H. § T
C. 1. 1876, pl. 15, fig. 3.

[Fig. 81, D-D 2.]

Shell imperforate, depressedly conoid, tawny, arcuately costulate
above, the ribbing passing over the periphery and gradually dis-
appearing below. Spire conoid with convex sides, suture im-
pressed ; whorls 7, convex, slowing increasing, the last more or less
angulated or carinate at the periphery, or sometimes rounded,
moderately convex beneath, slightly hollow in the middle; aperture
slichtly oblique, narrow, with three teeth on the imsal margin ;
]}E!l."l":ltl:ll]'t-l;‘ slightly thickened, basal margin arcuate.

Major dl-‘Lm 10, min. 9, axis 5 mm.

Hal,. Moulmein and Tavoy.

This shell varies in height of spire, in the roundness or carina-
tion of the periphery, and in the teeth. Usually the latter are
subequal and nearly equidistant, the middle one being often nearer

R 2
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to the outer than to the inner. In the variety tickelli the middle
and outer teeth are close together and united at the base; this
form is also rather small and sharply keeled. In capessens, which
is also keeled and somewhat depressed (Benson’s three measure-
ments are 9, 8, and 4 mm.), the teeth are equidistant.

367. Sesara hungerfordiana, Theobald, J. A. 5. B. 1876, p. 184,
pl. 14, fig. 1,

Shell imperforate, depressed, sublenticular, pale yellowish
horny, finely, closely, and costulately striated above, the ribbing
passing over the keel and disappearing on the lower surface, the
interior portion of which is smooth and polished ; spire low, suture
scarcely impressed; whorls 6, flattened above, slowly inereasing,
the last descending for about one-third of its course, sharply and
compressedly keeled, moderately convex beneath, excavated in the
middle, the keel finely serrated; aperture very slightly oblique,
elongate, margins diverging, joined by a callus; peristome thick-
enef inside, the basal margin arcuate and bearing three subequal
and equidistant teeth, the two outer united by a low lamella,

the thickening inside the upper and columellar margins also
lamelliform.

Major diam. 11}, min, 11, axis 5 mm.

Hab. Mizantoung on the Salwin, near Moulmein.

Distinguished by its lenticular form, sharp keel, and descending
last whorl,

b'. Palatal teecth 2.

368. Sesara ataranensis, Theobald (Nanina),J. 4. 8. B.1870,p. 401,
pl. 17, fig. 7; Pfr. Mon. Hel. vii, 1876, p. 678; H. & 7\ C. 1.
1876, pl. 84, figs. 5, 6.

Shell imperforate, lenticular, pale chestnut or tawny, costulately
striated above, the striation conspicuously more distant on the
outer whorls, eloser on the inner, and wanting on the innermost;
spire convexly conoid, suture not impressed ; whorls 7, almost flat
ahove, the last with a compressed keel, moderately convex beneath,
the costulate striation passing below the keel and disappearing
gradually on the lower surface, which towards the middle is
excavated and polished ; aperture nearly vertical, angulate ex-
ternally, narrow and contracted by lamellz, one in the upper
margin increasing in height externally and joining by its base a
second, large and almost semieircular, concave in front, which
occupied half the basal margin, a third smaller and re-entering,
nearer the columellar area; peristome white, thickened inside,
basal margin arcuate.

Major diam. 9, min, 84, axis 4 mm.

Hab, Banks of Ataran River, not far from Moulmein.

Distingunished from S. infrendens by finer seulpture, a sharp keel,
and very different dentition.

- —
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369, Sesara mouleyitensis, Gude, Jour. Mal. viii, 1901, p. 15.

Nearly allied to S. ataranensis, and having a similar aperture and
the same teeth, but larger, conoidly depressed instead of lenticular,
and with rounded periphery; basal margin of peristome strongly
arcuate, and periomphalus mueh excavated, whilst the last whorl
descends beneath penultimate as in S, hungerfordiana.

Major diam. 10, height 53 mm.

Hab, Muleyit, almost due east of Moulmein.

370. Sesara bidentifera, Godwin-Austen (W. T. Blanford, MS.).

Shell imperforate, depressedly conoid, rather solid, yellowish
tawny, arcuately and costulately striated above, the strize passing
below the periphery and disappearing on the lower surface, which
is smooth and polished ; spire conoid with convex sides, suture
impressed; whorls 7, increasing slowly, almost flat, scarcely
convex, the last bluntly keeled at the periphery, convex beneath,
excavated in the middle; aperture oblique, trapezoidal, with its
margins diverging ; peristome with white labiations inside, the basal
margin arcuate, armed with two subequal teeth, columellar margin
ﬂhl]que slightly expanded.

Major dm,m 8, min, 74, axis 5 mm.,

Hab. Muleyit, west of Moulmien, at 4000 feet elevation
(Limborg).

A small form with two simple palatal teeth.

¢'. A single palatal tooth and « colwmellar fold.

J71. Besara ? episema, Ponsonby, Proc. Mal. Soe, i, 1804, p. 56, figs.

Shell imperforate, conoidly depressed, thin, brownish horny,
subarcuately and costulately striated above, the riblets (sharp and
rather irregular) passing over the periphery ; lower surface, except
near periphery, smooth, polished, radiately striated; spire low,
conoid, with convex sides, suture impressed; whorls 7, convex,
closely wound, the last bluntly angulate at the periphery, convex
beneath, excavated in middle ; aperture oblique, aIlmﬂ.st a rhomboid,
with a conieal tooth in the middle of the basal margin, and a re-
entering spiral lamina on the columellar ; peristome white, obtuse,
columellar margin c-hlique scarcely reflected.

Major diam. 1.- 1, min, 16, axis Ul min.

Hab. Hills South of A‘iﬁiln precise locality doubtful; Asalu,
in Western Naga Hills ?

b. Aperture contracted by a iim-féfn‘? and a palatal lamella.

372, Sesara pylaica, Bs. (Helix) A. M. N. H. (2) xviii, 1856, p. 249,
(3) iv, 1859, p. 95 [aummh Pfr. Mon. Hel. iv, 1859, p. 164 ;
i, 1. -:r 1ill lH.-h, p. 268 ; Stoliczka, J. A. S. B. 1871, 2, p. 245 ;
H. &1 U I. 1876, pl. l; fig. 2.
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Shell imperforate, conoidly depressed, rather solid, tawny
whitish on the periomphalus below, transversely costulate, the
ribbing disappearing at the apex, and also on the whitish portion
of the lower surface, though continued below the periphery ;
spire low, conoid, suture 1mpres-:e-:l, whorls 7-74, narrow, the
last desmudmn’ a little close to the aperture, subangulate to
angulate at the periphery, convex beneath, slightly hollow in the
middle ; aperture oblique, narrow, curved, contracted by a thick
parietal lamella, and by another palatal inside the peristome,
extending from its external angle to its columellar insertion ;
peristome white, thickened.

Major diam. 9, min. 8, axis 5 mm.

Hab. Farm Caves, Moulmein.

A shell with a remarkable aperture, resembling that of the
North-American Helix hirsuta?

The foot is very narrow, the posterior portion especially so, and
it is truncated behind. There is a small mucous pore and a small
lobe above it. The mantle-lobes are short, not extending over
the surface of the shell. Upper tentacles long, lower short.

e. Aperture edentulous.

373. Sesara helicifera, . T. Blanford (Nanina), J, 4. 8. B, 1865,
p. 68; Pfr. Mon. Hel. v, 1868, p. 241; H. & 1. C. I 1876,
pl. 50, figs. 3, 4.

Shell imperforate when adult, but with a deep umbilical hollow,
perforate in the young, turbinate, rather thin, horny, fulvous,
finely, closely, subarcuately, and obliquely costulate above, the
costulation passing over the periphery and merging into radiating
striations on the lower surface, which is smooth and polished ;
spire conoid with convex sides, apex obtuse, suture impressed ;
whorls 74, closely wound, convex above, the last angulate at the
periphery (keeled in the young), flatly convex beneath, with one
or more irregular indentations, mostly opaque white from internal
callus, at a distance of half a whorl from the mouth ; aperture
oblique lunate, about twice as broad as high, with a spiral lamina
on the eolumellar margin, extending into the whorls ; peristome
simple, basal margin slightly arcnate, columellar oblique.

Major diam. 10, min. 9, axis 7 mm.

Hab., Arakan Range west of Prome, Burma.

Animal dark above, almost black, sole paler. Mnucous pore very
small, but with a lobe above.

374, Sesara mamillaris, . T. Blanford (Nanina), J. A. S. B. 1865,
p- 69; Pfir. Mon. Hel. v, 1868, p. 88; H. & T. C. 1. 1876,
pl. *51:", figs, 1, 2; Newill, I.frmr:f—i. i, 1578, P o4,

Similar to S, helicifera, except that the base is perforate and the
columellar lamina and indentations on the lower surface are
wanting in adults, thongh they are found in young shells, also
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that the spire is lower and the apex slightly acuminate, the base
flatter and the periphery of the basal whorl keeled.

Major diam. 104, min. 10, axis 61 mm.

Hab. Akoutoung, south of Prome, Pegu (W. T. B.), and Arakan
Hills (Kurz).

The animal has a small mucous pore and small projecting lobe
above it.

375. Sesara basseinensis, 11, 7. Blanford (Nanina), J. 4. S. B, 1865,
p. 705 Bfr. Mon. Hel. v, 1868, p. 89; H. § T. C. 1.1876, pl. 3{}

tig. 7.

Similar to 8. helicifera, but perforate, with a less excavated
umbilical region and without any spiral fold on the columellar
margin or indentations on the lower surface. Distinguished from
8. mamillaris by higher spire, non-acuminate apex, rounded base,
and more rounded periphery.

Major diam. 11, min. 10, axis 8 mm.

Hab. Southern part of Arakan Range in Bassein distriet of
Pegu.

B. Depressed, carinate, smooth, edentulous.

376. Sesara? inermis, Theobald, J. 4. S. B. 1876, 2, p. 184, pl. 14,
fig. 2,

Shell minutely perforate, depressed, sublenticular, amber-
coloured, horny, smooth, polished, finely obliquely striated above,
subohsoletely and mchﬂle]}r beneath ; spire very low, suture
impressed ; whorls 61, convex, the outer whorls flattened extern-
ally, the last not descending, striately and compressedly keeled,
moderately convex helow ; w;:ertme nearly vertical, rather narrow,
sharply angulate at tm periphery, w ithout teetll peuatnme
white, thickened inside, basal margin strongly '1rcu‘tte, columellar
rather sharply curved and vertical at its ]Il"SE..ltllJIl, scarcely re-
flected.

Major diam. nearly 12, min. nearly 11, axis 5 mm.

Hab, Salwin Valley, near Moulmein.

A species of somewhat doubtful affinities.

C. Trochiforin, smooth, tmperforate or narvowly perforate.
a. A palatal tooth present,

377, Sesara,? diplodon, ZFens. [H::lix] A M N H (3 iii, 1359,
187 ; Bfr. Mon. Hel, v, 1868, 'p. 256; H. & T C. I 1876,
p] €0, iz, 8; f’r-ot?um-;j{#ﬂfm, J. A 8 B 1876, 2, p. 312;
"\&m’ﬂ J. 4.8 B. 1877, 2, p. 17; id. Hand-l. i, 1878, p. 63

(pt.).

Shell minutely perforate, trochiform, thin, smooth, finely
striated and decussated with close mier Dsmpm ap]rai lines thmugh-
out, polished beneath, pale horny ; spire almost conical, varying
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in height, the sides slightly econvex, apex rather obtuse, suture
slightly impressed, distinctly marginate ; whorls 7, inereasing
slowly, convex, the last not descending, sharply and filiformly
keeled, moderately convex below the keel, impressed in the
umbilical region, raised into a slightly compressed longitudinal
ridge, with a hollow outside it near the basal margin of the peri-
stome ; aperture oblique, trapezoidal, with three palatal teeth, the
inner subwlumellm small and conical, the outer lamellar, entering
deeply and curved, the portion near the peristome and the inner-
most portion higher in general than the intervening part ; peristome
white, obtuse, sharply angulate at the periphery and less sharply
in the middle of the arcuate basal margin, columellar margin
straight, oblique.

Mft]-::rr diam. 6}, min. 5], axis 5 mm.

Hab. Dafla Hills and Hill-ranges south of Assam at low eleva-
tions, Chittagong.

The relative distribution of this and of the next two species is
not well known, but one or the other is found from Assam and
Yunnan to Pegu, the Little Cocos Is., and Preparis.

The shell varies in size and in the height of the spire.

378. Sesara ? harmeri, Gude, Jour. Mal. vii, 1900, p. 139, figs. 1, 2.

Similar to S.? diplodon, but distinguished by having the basal
surface simply convex behind the aperture, not pinched up into a
ridge in the middle, and hollow near the periphery ; also in having
the outer palatal tooth much shorter and simple, without the inner
raised portion.

[Major diam. 6:75, min. 6:25, alt. 5 mm., of shell deseribed.]

Hab. Khasi Hills.

379. Sesara ? ingrami, BIf. (Helix) . & 7. C. I. 1876, pl. €0, figs. 9,
10; Bif. J. A. 8. B. 1880, p. 193.
Nanina (Sesara) diplodon, Newvill, Hand-1. i, 1878, p. 53, pt.

Very similar to S. ? diplodon, but imperforate and with three
palatal teeth, all lamellar. Two are close to the peristome, that
on the columellar side is small and runs obliquely inwards; the
outer i1s in the middle of the hasal 111a|g1n where it hemns as a
thickening inside the lip, then it is sharply curved and passes
towards the interior of the whorls ; the third is behind the second,
it is curved and transversely placed at some distance within the
aperture : all are visible through the shell heneath.

Major diam. 61, min. 6, alt. 4} mm.

Hab. Arakan Hanfre and probably Pegu.

The animal has a small mucous pore with a small lobe above it,
not quite at the end of the foot, which is flattened posteriorly.
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b. Aperture without teeth.

380. Sesara? galea, Bs. (Helix) 4. M. N. H. (3) iii, 1859, p. 388;
Pfr. Mon, Hel. v, 1868, p. 264; H. & T, C. 1. 1876, pl. 54,
fig. 7.
# Sesara harmeri, var. anodonta, Gude, Jour. Mal, vii, 1900, p. 140,
figs. 5, G.

This species also closely resembles 8. ? diplodon, but the aperture
is edentulous and the base flatter; the spire, too, is rather
lower.

Major diam. (according to Benson) nearly 9, min. &, axis
o4 mm.

Hab, Teria Ghat, Khasi Hills.

The shell called S. ? harineri, var. anodonta, has a descending
last whorl near the mouth, whilst H. galea was deseribed as having
the last whorl not descending ; the spire, too, in the latter is
lower : but it appears probable that the two are identical.

(Genus RAHULA.,
Rahula, Godwin-Austen, Mol. Ind. ii, 1907, p. 216, pl. 117,

Type, R. macroplewris, Bs.

Range. Eastern Himalaya ; Khasi and Naga Hills; and Arakan.

Shell elongately pymnmial or conically tmchltnrm ; basal side
flat, deeply uml:uhn:-ated subangulate around the umbilicus ; ; apex
lmintecl or rounded ; mqtuhlmn strong, close or distant, more or
less absent on the apieal whorls.  Whorls 6-8, more or less
carinate on the keel of the last.]

[331. Rahula macropleuris, Bs.
Helix macropleuris, 55 4. M. N, H. (3) iii, 1859, p. 265; Pfr.
Mon, Hel. v, 1863, p. 183; H. & 7. C L 15706, p. 37, pl. 87,
fig. 10 ; Godwin-Austen, Mol. Ind. i1, 1907, p. 216, pl. 103, fig, 1
(shell). :
Kaliella (sec. B) maeropleuris, Theob. Suppl. Cat. p. 20.
Nanina (Microcystis ¥) macropleuris, Nevill, Hand-{.1, 1878, p. 42,

Hab. Rissom Pealk, 6410 ft.

Shell figured in Mol. Ind,

Major diam. 3:75, alt. 4-75-5'8 mm.

Original description :—* Testa subaperte wmbilicata, attenuato-
pyramidata, oblique minute avcuato-striata, superne costis remotis
elevatis arcuatis munita, decorticata, albida, nitidule ; spira pipira-
midali, superne attenuata, apice papillari, ;;npzii’m leviori, sutura
carinato-marginata ; anfractibus 5, convexiusculis, ultimo non de-
scendente, filoso-carinato, subtus p!rmu&’rrm, versus aperturam con-
veaiusculo, civea wmbilicum profundissimum, anguste perspectivum,
ﬂ:-uufaio, apertura obligua ?, transversa, quadrata, peristomate
tenui, recto, mauum mhmw?i’:t:—a lato, mjn.’uwm.u wlo,

“ Diam. major 5, minor 4}, long. 5} mill.

¢ Habitat in valle Runguu [Hunfrnu] prope Darjiling, rarissime,



250 ZONITIDE.

“This shell is an exaggeration of the bascauda type of the
Khasia Hills, with a more remote costulation and lengthened
attenuate spire. The aperture of the single dead specimen col-
lected by Mr. W. T. Blanford is not in the best condition.”

Several specimens of this pretty species oceur among the shells
collected by Mr. W. Robert in the hills east of the Teesta River
also an allied form from Damsang.]

[ Benson described a species as allied to macroplenris, viz. H. corys.
This single dead specimen I find is in the Blanford Collection,
which he presented by will to the Natural History Museum. The
specimen has suffered much since Benson described it, and it is

Fig. 82,
A, Ralula corys, Bs. Type. Young shell, x 9.
B. Apex of specimen No. 34, Blanford's Collection, named sacropleuris, X 9.
C. Apex of K. wnacroplewris, Bs.,, x 9.
D. K. corys, Bs.,, Damsang, X 6.
E. Ditto, ditto, x 3.

now only 2 mm. in length ; the aperture and last whorls gone. I
give a drawing of this (fig. 82, A); also one of the apex of a true
macropleuris and the Damsang specimen—the three enlarged to
the same amount. I cannot see any appreciable difference be-
tween the apex of corys (fig. 82, A) and specimen No. 34 (fig. 2, B).
The suture is marginate near the apex; the costulation at remote
intervals does not begin until the fourth or fifth whorl. I refer
this form to Benson’s I corys.

The apex of typical macropleuris (fig. 82, C), it will be seen, is
distinetly filose at the suture, even at the third whorl; and the
side of the spire is flatter, very different to fig. 82, A & B,

S
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The shell from Damsang (fig. 82, D & E), which I consider corys,
differs considerably in other characters from wmacroplenris, In
this last the spire is pyramidal, with flat sides, as in pl. 103,
Ag. 1, Mol. Ind. ii.; in corys (fig. 82, D & E) the spire contracts
more rapidly above the antepenultimate whorl, and the sides
are dacu{'edlf concave. The distant costulation is stronger; the
base is flatter ; the columellar margin broader; the aperture is
quadrate and smaller; while the umbilicus is also smaller (vide
Benson’s description, below).]

[382. Rahula corys, .
Helix corys, Bs, A. M. N. I iii, 1859, p. 265.
Kaliella (see, B) corys, Theob. Suppl. Cat. p. 20,
Rahula corys, f"'r.rdi-un-;i;;,sreu, Mol, Ind. 11, 1907, p. 218, fig. 1
(type), :hg: 4 (shell).

Original description :—* Testa perforata, elongato-pyramidali,
oblique confertim minutissime costulato-striata, albida, non nitente ;
spira anguste pyramidali, apice obtusiusculo, sutura tmpressa; an-
fractibus 51, convexiuseulis, ultimo ad peripheriam filoso-carinatlo, bast
plantuscula ; apertura obliqua !, quadrata, longitudine latitudinem
cequante, peristomate tenui, vecto, margine columellari verticali, longe
viw expanstusclo.

“ Diam. 2, long. 3 mill.

“ Habitat in valle Rungun [Rungnu], prope Darjiling, rarissime
occurrens.

‘“ A single dead specimen occurred to Mr. W. T. Blanford.
This minute shell is of a type allied to the last-described species
in form, but is very differently sculptured, Its more pointed,
not 1}1plllil,te apex, and the absence of costulation at somewhat
remote intervals, and of a a marginate suture, through so many
whorls, prove that it is not the young of macroplenris. From the
clear horn-coloured Heliv frzsfig:?mta, Hutton, of the Waestern
Himalaya, it may be known by its narrower spire, decided sculp-
ture, minute size, the absence of a marginate sature, and by its
perforate base ; and from the dark-coloured H., barrakporensis, Pir.,
of the Sikkim Terai, by the first three characters.”]

533, Rahula bascauda, Zs. (Helix) 4. M. N. H. (3) iii. 1859, p. 18

Pfr. (Helix) Mon. Hel v, 1868, p. 256; H. & T. (l‘[elixj (.
1876, pl. 16, fig. 1: Newill (Nanina?), Hand-l. i, 1878, p. 4
[ Godwin-Austen, Mol. Ind. 1, 1907, p. 218, pl. 117, figs.
La, 3, 3a (shells).]

Shell very deeply umbilicated, subtrochiformly conoid, orna-
mented with oblique rather distant raised ribs above, less raised,
closer and flexuous below, rufous horny; spire conical, apex
obtuse, suture well impressed ; whorls 61, convex, slowing increas-
ing, the last not descending with a raised keel a,t the pur]pher}'
convex beneath, sulmn_rruln.tL around the wmbilicus; aperture
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slightly oblique, very roundly lunate ; peristome thin, columellar
and part of the basal margin slightly expanded.

Major diam. 4, min. 3}, height 3§ mm.

Hab, Khasi, Jaintia, and Naga Hills,

The above measurements are from a Khasi Hill specimen.

Benson’s type from Terai Ghat measured 4% x4 x4 mm. This
and the next two somewhat vesemble Khasielle hyba (no. 254,
p. 162).

384. Rahula polypleuris, Bif. (Helix) J. A. S. B, 18G5, 2, p. 76;
Pfr. (Helix) Mon. Hel. v, 15868, p. 136.

Helix pachyplewris, Pfr. Mon. Hel. vii, 1876, p. 138 ; [Godwin-

Austen, Mol. Ind. ii, 1907, p. 219, pl. 117, tig. 2]

This shell is very near R. bascauda, but the sculpture is finer
and closer, though still regularly costulate ribbing, the spire is
lower and the umbilicus rather more open.

Major diam. 4, minor 3§, height 3.

Hab, Arakan Hills, Pegu.

A shell from the Jyntia Hills agrees better with this than with
the Khasi R. bascauda. This is in favour of Nevill's view that
the two are varieties of one form.

[385. Rahula bascaudula, Godwin-Austen, Mol. Ind. i, 1907, p. 219,
pl. 117, fiz. 7 (shell).

Original deseription :—Shell very openly umbilicated, trochiform,
flat on base, sharply keeled, with fine carination ; sculpture very
close fine costulation, oblique; colour chestnut-brown ; spire
conoid, apex rather blunt, sides very slightly convex; suture
impressed. Whorls 6 ; aperture quadrate ; peristome thin, angu-
late on lower outer margin, columellar margin subvertical.

Size : major diam, 4-50, alt. axis 3:0 mm,

Hab. Risett chu and Richila Peak, Daling District.

This shell is very close to that of R. bascauda ; but placed side
by side these differences are to be noted: a blunter spire, side of
spire more convex, and principally in the umbilicus being very
much wider. ]

[356. Rahula daflaensis, Godwin-Austen, Mol. Ind. ii. 1907, p. 220,
pl. 117, fig. 5 (shell).

Original  deseription : — Shell deeply umbilicated, globosely
conoid ; sculpture distant, raised, oblique, sinuate costulation ;
colour pale sienna-brown; spire conic, sides slightly convex ;
suture moderately impressed. Whorls 7, convex, indistinetly
angular at the periphery near aperture; aperture semiovate;
peristome thin, the columellar margin scarcely thickened.

Size : major diam. 42, alt. axis -0 mm.

Hab, Dikrang Valley, Dafla Hills (Godwin-Austen).

This interesting form can at once be distinguished by the
absence of the lirate keel of K. bascauda and its allies, ]
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[387. Rahula lhotaensis, Godwin-Austen, Mol. Ind. ii, 1907, p. 220,
pl. 117, fig. 6 (shell}.

Shell openly and deeply umbilicated, pyramidal, base very flat,
sharply keeled and carinate; sculpture, costulation close and
regular, oblique and sinuate, extending to the basal side; colour
rich brown (burnt-sienna); spire -:Dmr:a,l apex pointed, sides
slightly convex; suture ﬂm]v impressed, with a thin liration.
Whorls 7, slightl;, convex ; aperture quadrate, oblique ; peristome
thin, angulate on the lower outer margin ; columellar margin
subvertical, not thickened, slightly reflected.

Size : major diam. 5-0, alt. axis 49 mm.

Hab, Lhota Naga Hills, Assam ( Chennell).

This is a larger species than the type, and can be distingnished
by the more pointed apex, pyramidal form, and very flat base, and
the costulation is much closer and finer.]

[358. Rahula munipurensis, Godwin-Austen, Mol. Ind, ii, 1907, p- 220,
pl. 117, ftig. 4 (shell).

Original description :—Shell globosely conie, deeply umbilicated,
rounded below the keel, the liration on which terminates at the
penultimate whorl ; sculpture distant, very strong and very
regular costulation ; colour pale grey, the ribbing showing bright
brown ; spire conoid, side nearly flat; apex rounded ; suture
impresscd Whorls 6, regular, sides ver v convex ; npermm semi-
circular ; peristome f’l]I‘IV thlﬂ']xEHEd columellar margin subvertical.

Size: major diam. 35, alt. axis 2:25 mm

Hab. Manipur Hills, north-east of vall ey (Godwin-Austen).

This is a very distinct little species and the swallest of the
genus. I have only found one specimen as vet among the minute
Helices I collected in the Munipur Hills.]

(Genus MICROCYSTINA.

Microeystina, Mareh, Jowr. Conchyl, xxiv, 1876, p. 357 ; Godwin-
Austen Mol. Ind, i, 1882, p. 11 (shells and anatomy); ii, 1899,
p- 110.

Type, M. rinki, Mirch.

Range. The greater part of the Indo-Malayan Region, but
within British Indian limits recorded only from the Andaman and
Nicobar Islands, Ceylon, Southern India, and Western Bengal.

Shell thin, horny, depressed to globosely depressed, and only
dls.tmgmahetl from Macrochlaimys by having the columellar margin
of the peristome more broadly reflected and furnished with a
projecting angular process which covers the perfﬂmtmn partially
or wholly. All Indian forms exhibit microscopic longitudinal
striation,

Animal imperfectly known, somewhat similar to Macrochlamys
as regards the right shell- lobes and mucous cland, with an
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overhanging pointed processas in that genus. In the genitalia it
differs from Macrochlamys in that the male organ is simple and
the retractor muscle is attached without any cecum. The dart-
sac was observed in M. rinki, but not in M. bintennensis. In the
former it was shorter than the spermatheca, which was an elongate
sac.

Further detailed examination of the animal of the Andaman and
Nicobar species is desirable.

A. Species from Nicobar Islands.

389, Microcystina rinki, Mirck (Nanina), Jowrn, Coneclyl. xx, 1872,
p- 311 ; xxiv, 1876, p. 356 ; Pfr. (Helix) Mon. II@{ vii, 1876,
p. 142; I"n:zet‘e,', Nanina l“"hllt:lm-ﬂtlﬂj, Hand-I, 1, 1878, p. 39;
Godwin-Austen, Mol. Ind, i, 1882, p. 12,pl, 3, hcr:; 1-7 {sh&ll and

anatomy).
[ Fide fig. 81, B-B 3, p. 242.]

Shell very narrowly and obtectly perforate, convexly depressed,
thin, smooth, highly polished, with fine, longitudinal, parallel,
mmrmmpmnl striation above and below ; brownish horny, rather
paler and whitish beneath ; spire convexly cmlmd suture impressed ;
whorls 3, convex, the last (lﬂscendin,r_{ slightly and gradnally towards
the mouth, rounded at the periphery, tumid beneath; aperture
oblique, lunate ; peristome thin, columellar margin oblique, thicker,
and rather broadly reflected, with a salient angular process nearly
elosing the perfmatmn

Major diam. 55, min. 3, height 3:5 mm.

Hab. The Nicobar Islands. Recorded from Great Nicobar
(Méreh), Little Nicobar (Busch), Katchal Camorta, Car Nicobar,
and Teressa (de Reepstorl).

In the animal the left dorsal lobe is in two ]mrf*s. The dart-sac
is present. The teeth on the radula are 35t0 40.2,7.1 7.2,
35 to 40, or about 47 . 1 . 47 : the inner laterals bmad, elongate,
and sharp, each with one cusp on the outside, none inside ; outer
laterals each with two terminal blunt cusps.

B. Species from Andaman fslands.

$390. Microcystina moerchiana, Godiwin-Austen (Nevill, MS.), Mol.
Ind. i, 1582, p. 13, pl. 3, fj:v 9 (shell) ; ii. 1898, p. 47.
Microcystine hochstetreri, Godwin-Austen, A. M. N. H. {8) ii,
1888, p. 57.

Shell imperforate, conoidly depressed, thin smooth, highly
polished, very finely and closely striated longitudinally beneath
the microscope, brownish horny, paler beneath around the umbilical
region ; spire conoidal, apex ‘obtuse, suture almost flat, scarcely
impressed ; whorls 5, slightly convex, the last not descendn.‘ag,
rounded at periphery, rather tumid beneath ; aperture very slightly

B T I
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oblique, rather broadly lunate; peristome thin, columellar margin
broadly reflected, vertical for a short chstauce above, the salient
process closing the perfomtmd of the shell.

Major diam. 7%, min. 7, height 42 mm.

Hab., Kondul shm{l Nicobar Group ; north coast of Great
Nicobar.

This is the largest species yet described from the Nicobar or
Andaman Islands.

391. Micrucyat.ina warnefordi, Godwin-Austen (Nevill, MS.), Mol.
Ind. i, 1882, p. 15, pl. 3, figs. 8, 8 a (shell and sculpture) ; 11, 1898,
p- 47 ; . P. Z. 8. ]b.ia, p. 447.

Shell obtectly perforate (almost imperforate), depressed, thin,
polished, smooth, with very fine, elose, and regular, longitudinal,
microscopic striation, umber-brown ; spire low, conoidal, suture
shallow ; whorls 5, convex, the last rounded at periphery, convex
beneath ; npmture nearly ".Ll‘fl("r.l lunate ; peristome thin, colu-
mellar margin oblique, reflected, and with an angular pr ulectmn
which npmlj" closes tne perforation,

Major diam. 4, min. 3%, height 2 mm.

Hab. Port Blair and the Brothers, Andaman Islands.

“ Jaw very curved, central projection well developed, Animal
black, with well- dpvdnp&d right shell-lobe, and large lobe over the
mucous gland.” (Godwin- Austen.)

392, Micrncyatina harrietensis, Godwin-Austen (Newill, MS.), Mol.
Ind. 1, 1882, p, 13, pl. 3, tigs. 11, 11 « (zhell and sculpture).

Shell imperforate, subglobosely depressed, smooth, not highly
polished, witl longitudinal, distinet, rather distant striation
throughout under the microscope, umber-brown ; spire conoidal,
convex at the sides, apex obtuse, suture unlnessed; whorls 5,
convex, slightly increasing, the last not descending, rounded at
ppuphen and beneath ; 1hnrlure subvertical, lunate ; peristome
thin, reflected, with an ﬂtlgitlﬂte projecting process covering the
perforation of the shell.

Major diam. 2:3, axis 1'3 m.

Hab. Mount Harr iet, Port Blair, S. Andaman Island.

LY

393. Microcystina stewarti, Slanford (stuarti, Godwin-Austen, MS.),
P Z 581004, ii, p. 4406, pl. 25, fig. 16 (shell).

Shell imperforate or subperforate, convexly depressed, very thin,
smooth, highly polished, with faint transverse lines of grmﬂh and
very fine, pamllgf not very close, longitadinal, microscopic striation
above and below, yellowish brown ; spire l::n.-., convexly conoid,
suture scarcely 11n|:rlevsLd whorls l!ihlll". 9, flatly convex above,
the last not descending, rounded at the perlphuv convex below ;
aperture oblique, lunate ; peristome thin, columellar m.zrf_rm
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oblique, reflected above into an angulate process that closes the
perforation.

Major diam. 47, min, 4, height 21 mm.

Hab. Andaman Islands.

This form 1s near M. rinki, from the Nicobars, but it 1s smaller,
rather thinner, more closely wound, and imperforate. The spiral
sculpture is less strong and less regular.

[ Named after Geeneral Sir Donald Stewart, at one time Governor
of the Andaman Islands. M. stuarti was adopted by Blanford in

€rror. |
C. Species from Peninsular India and Ceylon.

394. Microcystina bintennensis.

Mierocystina perfucata, var. bintennensis, Godwin-Austen, Mol
Ind. ii, 1899, p. 110, pl. 92, figs. 3-3 ¢ (shell and anatom }

‘\Ilemmwtlllﬂ p;-rfucﬁt'l Bis, ; {}ufhun-drrafm, L €. e ]lﬁY pl. 92,
fig, 4 (columella of shell) : nec Helix perfucata, Bs.

['_Izrle fig. 81, C, C1, p. 242.]

Shell obtectly perforate, depressed, translucent, polished, very
finely, closely, and faintly spirally striated under the microscope,
most distinctly on the upper whorls, rich deep brown ; spire low,
convexly conoidal, apex obtuse, suture shallow ; whorls 4%~5,,
convex, the last br oader, rounded at the periphery, convex beneath ; :
aperture obligue, elhptmalh lunate ; peristome thin, in one plane,
columellar margin oblique, slightly curved, reflected and angulately
projecting abme partly covering the perforation.

Major diam. 6}, min, 53, height 3 mm.

chb Ceylon, Bintenne (C‘uffﬁtr] ; Badulla, 2000', Matale, 1800
(Colleit) ; Dumballa ( Collett).

In the animal the mucous gland is linear, with the end of the
foot projecting above it. Peripodial margin broad ; sole divided.
Right shell-lobe present; no left shell-lobe; left dorsal lobe in two
separate flaps. Jaw with a large projection in the middle. Teeth
30.1.8.1.8.1.30(39.1. 59] Male organ a simple straight
sheath tapering above to the retractor muscle, and apparently
destitute of kale-sac. According to the figure the vas deferens
joins the penis on the distal side of the retractor muscle. [This
is only apparent ; the retractor muscle is very long and extends to
the junction of the vas deferens.]

This cannot be the same as Macrochlamys perfucata, Bs., from
Galle, though the two were united by Godwin-Austen. Benson’s
species has four closely-wound whor Is, the aperture scarcely oblique,
and the columellar margin vertical.

395. Microcystina shevaroyana, 1. T. Blanford, P. Z. 8. 1904, ii,
p. 446, pl. 25, fig. 17.

Shell rather openly and perviously perforate, conoidly depressed,
thin, translucent, amber-coloured, polished, with very minute,
close, and rather flexuous longitudinal (concentric) striation above
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and below ; spire conoidal, slightly raised, suture impressed ;
whorls 6, convex above, the last rounded at the periphery, rather
flatly convex beneath ; aperture slightly oblique, rather broadly
lunate ; peristome thin, the upper and basal margins faintly
arcuate, columellar oblique, obtuse, expanded and slightly reflected
above, with a very slight salient angle, not always recognizable,
near the perforation.

Major diam. 8}, min. 74, height 4 mm.

Hab. Shevaroy Hills, Madras Presidency ( Daly).

Near M. bintennensis, but larger and distinguished by more
open perforation, much paler colour, and more numerous whorls,

There is also much resemblance to Macrochlamys vilipensa, but
that has only five whorls, and a differently-shaped aperture and
columellar margin.

396. Microcystina lita, Sykes, Proe, Mal. Soc. 11, 1898, p. 70, pl. 5,
fizs. 10, 11 ; Godwin-Austin, Mol, Ind. ii, 1809, p. 111, pl. 92,
figs, 1-1 e (shell and sculpture).

Shell narrowly and obtectly perforate, convexly depressed, thin,
smooth, polished, under the microscope rather distantly striated
with spiral (longitudinal) impressed lines above and below, pale
tawny ; spire convex, obtuse, suture impressed ; whorls4},increasing
regularly, the last rounded at the periphery and convex beneath ;
aperture slightly oblique, lunate; peristome thin, columellar margin
vertical above, slightly reflected and thickened, with a small and
blunt salient angle,

Diam. 3-4, height 2 mm.

Hab, Ambagamuwa (Collett).

*397. Microcystina cryptomphalus, Godwin-Austen (Nevill, MS.),
Mol. Ind,i. 1882, p. 13, pl. iii, fiz. 10 (shell and sculpture).

Shell perforate, conoidly depressed, flat on base, marked with
fine, regular, parallel, spiral (longitudinal), impressed lines under
the microscope, pale brown ; spire conoidal; whorls 5, regularly
increasing, aperture lunate ; peristome thin, reflected and angulate
at columellar margin,

Major diam. 81, axis 1'5. (Description chiefly copied from
original.)

Hab, Pareshnath Hill, Western Bengal, 4430,

Genus KALIELLA.
Kaliella, BIf. A. M. N. H. (3) xi, 1863, p. 83; Stol. J. 4. 8. B. xl

92, 1871, p. 287 ; Godwin-Austen, Mol. Ind.i, 1882, pp. 1-10, 19-24,
1883, pp. 68-73, 146; 4d. ¢t. c. ii, 1907, pp. 174-177,

Type, K. barrakporensis, Pfr. [Fig. 81, A-A 2, p. 242.]
Range. Indo-Malay and Mascarene Regions.

Shell narrowly perforate or imperforate, comical and when
5
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typical trochiform, small, thin, homy, as a rule obliquely sub-
costulate or striated, and not spirally above; whorls increasing
slowly, the last very little larger; peristome thin.

The animal of only one species, K. barrakporensis, is known and
this very imperfectly. It is much like that of Sitale, and has a
distinet eaudal gland with a lobe above it. There is, however, no
dart-sac, and there is a pear-shaped kalc-sac at the junction of
the vas deferens with the penis; no cmcum leads to the retractor
muscle, which is attached to a fold. The spermatheca has not
been deseribed. The radula differs from that of Sitale in the
small number of teeth in each row (67 in K. barrakporensis,
against 307 in S. infula or 405 in 8. attegia) and in the larger
number of broad admedian teeth.

Unfortunately so few animals have been examined that the
veneric position of several species included in the genus must
remain very doubtful; this 1s more especially the case with those
allied to K, ? nana, It is quite uncertain whether several of the
small forms attributed to Sitala should not be assigned to the
present genus and vice versd, nor can any line be drawn to dis-
criminate between the small shells of those two genera and the
smaller species included in Macrochlamys.

1. Imperforate or narrowly perforate.
A. Trochiform, carinate at periphery,
a. Height and diameter nearly equal,

398. Kaliella barrakporensis, I'fr, (Helix) P, Z 8. 1852, p. 156 ; id.
(Helix) Mon. Hel. iii, 1853, p. 59 éd. L. e. iv, 1859, p. 83 ; id. & e.
v, 1868, p. 86 ; . £. c. vii, 1876, p. 100; Bs, (Helix) 4. M. N. H.
(8) iii, 1859, p. 272; W. & H, Bif. J. A. 5. B. xxx, 1861,
p. 368 ; BIf. A. M. N. H. (3) xi, 1863, p. 83; Stol. J. 4. 8. B,
xl, 2, 1871, p. 237; H. & T, (Helix) C. 1. 1878, pl. 87, fig. 7 ;
Nevill, Nanina (Microcystis), Hand-l. i, 1878, p. 41; Theobald,
J. A. 8. B. 1878, 2, p. 142; Godwin-Austen, Mol. Ind. 1, 1882,
pp- 2,19, pl. 1, figs. 1-4 (shell), pl. 2, fig. 1 (shell), pl. 5, fig. 11
(radula) ; 1883, p. 146, pl. 38, fig. 5 (genitalia),

Helix sivalensis, Huéton, MS.; Bs. L e, ; Godwin-Austen, Mol, Ind.
i, 1882, pl. 1, figs. 3, 3 a, pl. 2, fig. 1 (shells),

Shell subperforate, pyramidally trochiform, thin, obliquely
striated [or rather microscopically costulately ribbed] above, con-
centrieally and fairly closely marked with impressed lines on the
base, smooth, translucent, horny brown ; spire conical, eides very
slightly convex, suture impressed ;. whorls 6, convex, slowly
increasing, the last keeled, not descending, slightly convex beneath ;
aperture oblique, subquadrately lunate ; peristome simple, thin,
straight ; columellar margin slightly oblique, reflected, concealing
perforation. _ . .

Diam. 31, height 31 according to Pfeiffer, but varying, and
height often less than diameter.
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Hab, Himalayas, Bengal, Deccan, S. India, Burma ?, Ceylon,
Madagasear. Localities recorded are : Kashmir ( Theobald); Mus-
soorie, 7000 feet (Godwin-Austen); Doon below Landour ( Hutton) ;
Sikhim, Pankabari, and Rangnu valley (W. 7. Blanford), and
Titalya (Bacon); Pareshnath Hill ;md Patarghatta (Stoliczka) ;
Barrackpore (Bacon) ; near Caleutta (Stoliczka, NM;H) Khandalla
near Bombay (W. 1. B.); Madras (Ramanan); ]{nlrj,"enmufl:l,jf
Hills near Salem (fvote) ; Pedro Talle Galle, Ceylon (?) ; Barisal,
Bengal (Godwin-Austen). Nevill also quotes shells from Teria
Gthat, Thayet Myo, Prome, and Pegun, but these may belong to
other nominal forms. Several specimens have, however, been
obtained from Madagascar ; and, from this locality, they cannot
have been introduced by man. The occurrence of this shell in
Lower Bengal has been doubted, but both Stoliezka and Nevill
found it near Caleutta. Shells from Bhore Ghat (Khandalla) are
intermediate between K. barrakporensis and K, sigurensis.

Animal of a pale eolour, with a distinet gland at the extremity
of the foot, overhung by a well-defined lobe. Mantle-lobes mot
observed, Parts of the genitalia are figured in the ¢ Land and
Freshwater Mollusca of India,’ shnwing the small pear-shaped
kale-sac [seealso fig. 81, A, p. 242, supid]. [The teeth of the radula
are peculiar—from the small number of broad plated admedian
teeth in the row, all tricuspid, the outer eusps both basal, the
central point long; the laterals are narrow, much curved, and also
tricuspid ; the outermost minute and tricuspid,—with this formula :

OF 0 T D888 . 1 98]

399. Kaliella sigurensis, Godwin-Austen, Mol. Ind. i, 1882, p. 5,
pl. 1, fig. 11 (shell).

This only differs from K. barrakporensis in having distinetly
oblique radiating strize on the base and not concentrie microscopical
impressed lines, In all probability the two pass into each other,
an intermediate form having alveady been noted from Khandalla
near Bombay.

Hah. Sigur Ghat and Neddiwatam Ghat, Nilgiri Hills,

[400. Kaliella rissomensis, Godwin-Austen, Mol, Ind. ii,1907, p. 174,
pl. 103, fig. 9 (shell).

Locality. Rissom Peak, Richila Pealk, and Damsang Peak, Daling
Distriet.

Original description :—This shell is like K. sivalensis in general
form, but placed alongside of it under the microscope difference is
apparent in pmpmtmu of diameter to height of spire and form cf
columellar margin, The sculpture is also coarser.

Size : maj. diam. 3+5 5, alt. axis 2¢6 mm,]
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401. Kaliella vulcani, Godwin-Austen, Mol. Ind. i, 1882, p. 6, pl. 1,
fig. 13 (shell).

This only differs from K. barralkporensis in having slightly
convex sides to the spire, a blunter apex, and rather more rounded
whorls.

Diam. 3, beight 24 mm, .

Hab. Puppa-doung near Pagan, Upper Burma (W, 7. B.).

The only shell is not in good condition, and in better preserved
specimens there might be coneentrie striation on the base. It is
probably a variety of K. barrakporensis.

402, Kaliella jaintiaca, Godwin-Austen, Mol. Ind. i, 1882, p. 7, pl. 2
fiz. 4 (shell).

Shell subperforate, trochiform, thin, very minutely obliquely
striated, and with very fine concentric strie on base, pale horny
brown ; spire conieal, sides nearly straight, apex obtuse, suture
impressed ; whorls 51, convex, the last sharply keeled, convex
below ; aperture slightly oblique, angulately lunate; peristome
thin, columellar margin vertical.

Diam. 31, height 3 mm.

Hab. Marangsip Peak (5350°) and Sherfaisip Peak (5600),
South Jaintia Hills.

This is near barralporensis, but the spire is lower and more
convex at the side, and the base is more tumid and the aperture
higher and more open.

¥

[403. Kaliella jaintiaca, var., Goedwin-Austen, Mol, Ind. ii, 1907,
p- 174, pl. 103, fig. 10 (shell).

Locality. Hengdan Peak, N. Cachar Hills ( Godwin-Austen).

Original description :—The typical species was found by me
on Marangsip Peak, Jaintia Hills, at 5350 feet., The species now
figured is from the Naga Hills and is the nearest approach I can
find to it, yet it differs somewhat, particularly at the columellar
margin, which is more oblique.]

404. Kaliella cherraensis, Godwin-Austen, Mol. Ind. i, 1882, p. 4,
pl. 1, fig. 5 (shell) (nec Nanina cherraensis, Bif. J. A. 8. B. 1870,
p. 14).

Shell narrowly perforate, high trochiform, thin, obliquely
_striated, with microscopic parallel impressed lines above, below
decussated with radiating and concentric strize, brownish horny ;
spire conoidal, rather high, sides convex, apex obtuse, suture im-

ressed ; whorls 6, flatly convex above, the last carinate, almost
flat beneath ; aperture oblique, subquadrately lunate; peristome
thin, eolumellar margin oblique, reflected.

Diam. 3, height 31 mm.

Hab. Garo, Khasi, and Naga Hills to south of Assam, and
Dafla Hills to north.
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The specimen measured above, from Teria Ghat, is rather large ;
other shells are about 25 to 2:7 mm. in diameter. This form is
distinguished from K. barralporensis by a somewhat higher spire,
more convex at the sides, .

405, Kaliella manipurensis, Godwin-Austen, Mol Ind. i, 1832, p- 5
pl. 1, figs. 9, 9 @ (shell and sculpture), 10 (var.); pl. 2, fig. 3
(shell).

Shell subperforate, high trochiform, slightly polished, closely
and obliquely ornamented under the microscope with raised strize,
on the base decussated with very minute concentric strie and
radiating lines, brownish ; spire high, conoidal, sides convex, apex
obtuse, suture impressed; whorls 6}, convex, the last sharply
carinate, base slightly tumtd, aperture slightly oblique, almost
semicir cu]n,r, columellar mar ein well reflected, vertical above.

Diam. 2, height 3 mun.

Hab, "\Imnpul Hills and Phingedam, Lahapa Naga Hills, 5000
ft. (Godwin-Austen).

The form from the Naga Hills is a little smaller, with 54 whorls.
Some shells measure 3 mm. in diameter.

*This shell differs from the Cherra and Khasi species (K. cher-
raensis) in the whorls being more convex, more tumid below, and
the columellar margin not so oblique. It is nearest in shape to
K. aspirans of Southern India.” (Godwin-Austen.)

406. Kaliella khasiaca, Godwin-Austen, Mol. Ind. i, 1832, p. 5, pl. 1,
fig. 8 (shell).

Shell imperforate, high trochiform, very closely cnbhquely ribbed
above, smooth on base, brownish horny ; spire conical, sides rather
convex : whorls 7 1, convex, the last angulate, ql]ghtly tumid be-
neath ; aperture nubqundmtﬂl lunate ; pcn&tmne thin, columellar
margin vertical.

Diam. 2-25, height 2:75 mm,

Hab., North Khasi, common.

This is distinguished from cherraensis and manipurensis by not
having a raised keel at the periphery, by more numerous whorls,
and by want of concentric sculpture on base.

407. Kaliella costulata, Godwin-Austen, Mol. Ind. i, 1882, p. 7, pl. 2,
fig. & (shell).

Shell imperforate (subperforate), trochiform, thin, translucent,
polished, ornamented with oblique distant ribbing, stronger than
usual above, and very fine concentrie striation beneath, pale horny
brown ; spire conical, sides straight, suture scarcely impressed ;
whorls 61, rather ﬂa,t the last carinate, flatly convex beneath ;
aperture s‘.l:trhflv obhque subquadrately lunate ; peristome thin,
columellar margin vertical, reflected.

Diam. 2%, height 3 mm.
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fab. Tanir Ridge, Dafla Hills, N. of Assam, also Hengdan
Peak, North Cachar Hills 8. of the Assam valley (Godwin-Austen).
Distinguished by its well-marked costulation.

408. Kaliella subcostulata, Godwin-A usten, Mol. Ind. i, 1882, p. §,
pl 2, fig. G (shell).

This is very near ecostulate, but the ribbing is not quite so
regular or so strong, the coneentric striation on the base is more
distant, the shell is smaller, the whorls are convex, and the suture
well impressed.

Diam, 21, height 2} mm.

Hab, North Khasi Hills,

*409. Kaliella salicensis, Godwin-Austen, Proc. Mal, Soc, i, 1897,
p- 178, pl. 14, fig. 3 (shell).

“Shell perforate, conical ; sculpture irregular, coarse, transverse
ribbing ; periostracumumber-coloured ; spire conie, flat-sided, suture
very shallow; whorls 7, sides rather flat; aperture quadrate,
straight below ; peristome suboblique, columellar margin reflected.

“ Size : major diam, 2:8; alt. 3.” (Godwin-Austen,)

Hab, Uda Pussalawa, Ceylon (4. B. Preston).

*The whorls of this species do not increase in breadth so much
as in K. barrakporensis ; the fine regular transverse seulpture is
absent, rougher irregular ribs taking its place. The base of the
Ceylon shell is not so broad, in proportion to the height of the
spire, as in the Bengal species.”

This is of much the same shape as K. barrakporensis; the last
whorl is sharply keeled.

b, Height much exceeding diameter,

410. Kaliella aspirans, 17, § H. Blanf. (Helix) J. 4. 8. B.xxx, 1861,
p. 305, pl. 1, fig. 12; Pfr. (Helix) Mon. Hel v, 1868, p. 81;
H & T. (Helix) €. I 1876, pl. 16, fig. 4; Newill, Hand-L i,
1878, p. 41; Godwin-Austen, Mol. Ind. i, 1882, p. 6, pl. 1,
fig. 12 (shell).

Shell subperforate (subobtectly perforate), pyramidal, elevately
conieal, thin, scarcely striated, smooth, not polished, translucent,
brownish horny ; spire high, conical, sides almost straight, aPex
obtuse, suture shallow ; whorls 7, slightly convex, the last keeled,
but not sharply ; aperture nearly vertical, semicircularly lunate ;
peristome thin, straight, columellar margin vertical, reflected,
concealing the perforation.

Diam. 2, length 3 mm.

Hab. Nilgiri Hills, Pykara.

This is near K. fastigiata, but smaller, and higher in proportion
to the diameter.

r—
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411. Kaliella fastigiata, Hutton (Helix), J. A. 8. B. vii, 1838, p, 217 ;

Pfr. (Helix) Mon. Iel. i,1848, p. 37 ; id. ¢. c. m 1853, p. 40;

Fens., (Helix) 4. M. N. H. (3) i1, 1859, p. 272; H. S 7. {I[th}

C. I. 1876, pl. 16, fig. 5; Newill, \amna (Microcystis), Hand-1. 1,

18?8 40; Tﬁu’-'{.ib T ,ri 8. B, 1381, 2, p. 40; Godwin-Austen,
ani i, 1882, pp. &, 21, pl. 2, fig. 8 (shell).

Shell imperforate (subperforate), high trochiform, thin, finely
striated under the microscope, with impressed slightly oblique
lines above, no concentric striation on base, pale brownish horny ;
spire pyramidal, sides very little convex, suture slightly impressed ;
whorls 71, slightly convex, the last sharply carinate, flatly convex
below ; aperture nearly vertical, angulately lunate; peristome

thin, margins nearly parallel, columellar vertical, triangularly
reflected.

Diam, 3, height 4 mm.

Hab, Western Himalayas; Simla (Hfutton); Landour and Mus-
soorie above 5000" and beyond 7000" (Benson) ; Hazara ( Theobald).
Nevill adds Darjiling, Dafla Hills, Naga Hills, and Arakan Hills,
but the three last are open to question.

The animal is deseribed by Hutton as greyish. It is found on
dead leaves at Simla, and when in motion carries its shell upright.
According to Benson, at Mussoorie and Landour it was procured
creeping on the large wet leaves of Sawifraga ciliata, in damp and
shady situations having a northern aspect.

412, Kaliella elongata, Godwin-Austen, Mol. Ind. i, 1832, p. 9, pl, 2,
fig. 9 (shell).

Shell subperforate, very elongately pyramidal, rather irregularly
obliquely ribbed al}me almost smooth beneath, pale horny b "OWN 5
spire very high, sides convex, apex obtuse, suture impressed ;
whorls 93, convex, the last carinate, flatly convex benenth._
aperture shghtly ﬂl;r]u;ue, roundly lmmte, pa*ns‘-tome thin, outer
margin sinuate, columellar vertical, rather broadly reflected.

Diam. 3, height 51 mm.

Hab., I{allanﬂ' Jyntea Hills,

I have c:-nl} seen one specimen of this shell, which is much
more elongate than any other species of the genus,

*413. Kaliella colletti, Sykes, Jour. Mal. vii, 1899, p. 30, pl. 2, fig. 1,

“ Shell subperforate, elongately pyramidal, horny, smooth, apex
vellow, rather acute, the base subimpressed in the umbilical
region ; whorls 8, flattened, the first rapidly, the remainder slowly
lm,wnsmg,heneﬂh the lens obscurely striated transversely, suture
impressed ; aperture quadrate, right margin thin, columellar sub-
reflexed.

“ Diam. 2-1, height 3-85 mm.” (Sykes, in Latin.)

Hab. B muya (3600"), _’Lluh-‘ngannu'.a Ceylon; on bamboo, orange,
and mango trees ( Collett),
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Sides of the spire strongly convex. The fizure represents the
mouth as nearly semicireular.

B. Turlinate, carinate.
[Mostly of doubtful affinity, anatomy not known.)

414. Ea]ielha. gratiosa, Godwin-Austen, Mol. Ind. i, 1882, p- 9, pl 2,
fig. 10.

Shell subobtectly perforate, turbinate, ‘globosely conoid, finely,
transversely, and obliquely ribbed above, minutely concentrically
striated and radiately ribbed on the base, pale horny brown; spire
conoid, apex blunt, suture well impressed ; whorls 51, convex,
the last with a raised keel at the periphery, tumidly convex
beneath ; aperture slightly oblique (?), semicireularly lunate ; peri-
stome thin, columellar margin oblique, reflected at the perforation.

Diam. 34, height 23 mm.

Hab. Kopamedza Peak, Angami Naga Hills, 8375" (Godwin-
Austen).

1t is very doubtful whether any one of the specimens examined
18 adult.

415. Kaliella animula, Godwin-Austen, Mol. Ind. i, 1882, p. 23,
pl. 5, fig. 1.

Shell imperforate, turbinate, no distinet ornamentation, but in-
distinctly and obliquely sculptured under the microscope, and
subobsoletely, very minutely, longitudinally striated above and
below, pale horny brown ; spire conoid, sides convex, apex obtuse,
suture impressed ; whorls 5, convex, the last angulately keeled,
tumidly convex beneath; aperture subvertical, large, subquad-
rately lunate, columellar margin reflected.

Diam, 21, height 2 mm.

Hab. Khasi Hills ( Godwin-Austen).

Neither of the two specimens is perfect, nor, so far as can be
judged, adult.

416, Kaliella [?] vagata, E. 4. Smith (Sitala), Faun. Geog, Mald, Lac.
Areh. i, pt. ii, 1902, pp. 142, 145 [shell and radula figured by
Godwin-Austen].

Shell minutely and subobtectly perforated, obtusely turbinate,
thin, fuscous brown, decussated by oblique fine striee of growth
and by minute spiral lines, above and below; spire moderately
raised, apex obtuse, suture impressed ; whorls 5, convex, regularly
inereasing, the last sharply angulate at the periphery, convex
beneath; aperture oblique, lunate; peristome thin, columellar
margin vertical, rather broadly reflexed, partly covering the
umbilicus.

Major diam. 3, min. 23, height 23 mm.,

Hab, Minicoi Island, between the Laccadives and Maldives.

P
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Probably introduced, like other shells of those islands, from the

Malabar coast.
The teeth of the radula number :

S G U I R )Y

The admedian teeth, like the rhachidian, have a long median cusp
and lateral cusps as in K. barrakporensis, &e. [The internal
anatomy has not been seen, it therefore can only be placed in
this genus with doubt. ]

*417. Kaliella [?] kjellerupi, Mireh (Nanina), Jowr. Conchyl, xx,
1872, p. 310; Pfr. (Helix) Mon. Hel. viii, 1877, p. 72; Godwin-
Austen (Sitala), P. Z. 5. 1895, p. 442,

“ Shell imperforate, turbinate, keeled, vellowish, smooth ; spire
conoid, apex obtuse, flattened, base EU]‘l‘i-E“'-I., very smooth, suture
very narrowly marginate ; whorls 5, slightly convex, mu‘easmg
slowly, nearly equal in size, the last not descending ; striz of
growth not prominent, irregulm‘; aperture rhomboidally lunate,
columellar margin thickened, subreflected.

“ Diam. maj. 6, axis nearly 4 mm.” (Mdreh, in Latin.)

Hab, Great Nicobar.

418. Kaliella teriaensis, Godwin-Austen, Mol. Ind. i, 1832, p. 10,
pl. 2, fig. 12 (shell),

Shell subperforate, depressedly subtrochiform, almost smooth,
with extremely fine oblique ribbing on upllm whorls only seen
under microscope, the base smooth, bleached, probably when
fresh brownish ; spire conical, sides straight, suture impressed ;
whorls 3, nnmex the last slnrply keeled, convex below ; aperture
nearly vertical, securifﬂrm, subquadmtely lunate ; peristome thin,
columellar margin oblique.

Diam. 3+7, height 2 mm.

Hab. Teria Ghat, at southern base of Khasi Hills (Godwin-
Austen).

419. Ka,liella, nagaensis, Godwin-Austen, Mol. Ind. i, 1882, p. 9,
pl. 2, fig. 11 (shell).

Shell imperforate, trochiform, marked above with fine oblique
ribbing only visible under the microscope, and with radiating
lines on base, pale horny brown; spire conical, sides straight,
suture 1mpressed ; whorls 6, convex, the last carinate, with a
slightly raised keel, rather flat below ; aperture slightly oblique,
angulately lunate; peristome thin, the columellar margin thickened
and reflected, rounded below, briefly vertical above.

Diam. 31, height 21 mm,

Hab. Kopamedza Peak (8375) and Naga Hills. [Dikrang
Valley, Dafla Hills, and Barowli Gorge north of Tezpur (Godwin-
Austen). |
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The spire is considerably higher than in K. teriaensis, and lower
than in A, barralporensis and its allies.

[420. Kaliella paucistriata, Godwin-Austen, Mol. Ind. ii, 1907,
p. 174, pl. 103, fig. 10 (shell).

Locality. Dikrang Valley, Dafla Hills ( Godwin-Austen).

Original  description :—Shell keeled, depressedly pyramidal ;
sculpture microspiral striation with coarse, irregular, distant,
transverse costulation, the same shown on the basal side; colour
very pale ochre ; spire moderately high, sides flat ; suture shallow.
Whorls 5, sides flatly convex; aperture not complete, probably
quadrate ; peristome thin; ecolumella broken.

Size : maj. diam. 3-8, alt. axis 2 mm.

The form of this shell is very like that of K. nagaensis, but has
different sculpture.]

[42]1. Kaliella richilaensis, Godiwin-Austen, Mol. Ind. i, 1907, p. 175,
pl. 103, figs. 2, 25,

Locality. Richila Peak, Bhutan frentier, 10,370 feet ( W. Robeit).

Original deseription :—Shell globosely conoid, very rounded
below, very marrowly umbilicated ; sculpture, transverse distant
costulation, rather fine, not regular; colour pale sienna-brown ;
spire moderately high, sides flat, apex blunt, suture impressed;
whorls 5, keeled on the last, but with no earination, flatly convex ;
aperture narrowly lunate; peristome thin, columellar margin
nearly perpendicular, reflected near the umbilicus.

Size : maj, diam. 3-3, alt. axis 1'8 mm.

Somewhat of the form of K. nagaensis; it is, however, a smaller

shell and the sculpture is not so fine and regular as in that
species. ]

[422, Kaliella richilaensis, var., Godwin-Austen, Mol. Ind. ii, 1907,
p- 175, pl. 103, fig. 2 a.

Locality. Richila Peak, Bhutan frontier, 10,370 feet (W, Robert).

Original deseription :—Shell globosely conoid, not umbilicated,
covered with a strong epidermis; sculpture very regular fine
costulation ; colour strong sienma tint; spire moderately high,
conoid, apex rounded, suture shallow; whorls 5, rather flatly
convex ; aperture narrowly lunate; peristome thin, columellar
margin subvertical, but very slightly reflected.

Size : maj. diam. 36, alt. axis 2-2 mm. ]

C. Turbinate or globosely conoid, not carinate,
423. Kaliella? nana, Huiton (Helix), J. 4. S. B. vii, 1838, p. ¥18;

Pfr. (Helix) Mon. Hel. i. 1848, p. 31; H. S T (I‘?e]ix} O L
1876, pl. 61, figs. 7, & 9; Nevill, Nanina (Microcystis), Hand-1l.
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:, 18!8 p- 38; Goduwan-Austen, Mol. Ind. i, 1882, p. 21, pl. 5,
(331&1]], i, 1898, p. 47.

IIEh*-; bullula, Ifr. (I llh.] Mon. Hel. v, 1868, p. 72, nec
Huiton.

Shell obtectly perforate, globosely conoid, smooth, under the
mieroscope finely obliquely ribbed above, and with radiating lines
on base, pale horny brown; spire conoid, sides convex, apex
obtuse, suture well impressed ; whorls 51, convex, closely wound,
the last rounded at periphery and below ; aperture nearly vertical,
lunate ; peristome simple, culumellu margin oblique, reﬂected
concealing perforation.

Diam. 2-3, height 2 num.

Hab, N.W. ][Imaia,j, as: Simla, Kulu, Mussoorie; Darjiling,
Nevill adds Moisraka, Midnapur distriet, Caleutta (Botanical

Gardens), and Pt. C’mning: [very doubtful if it is the same
species].

Hutton notes that this form is common at Simla and that the
colour of the animal is dark grey. Of the animal found in
Caleutta, Stoliczka notes (quoted by Nevill) that it has a small
gland with a short horn above and no mantle-lobes.

The process on the columellar lip of the peristome which covers
the perforation resembles that of Microcystina, 1t is best seen in
very old shells.

424, Kaliella ? bullula, Hution (Helix), J. A. 5. B. vii, 1838, p. 218;
Prr. {IIth‘} Mon. Hel. i, 1848, p. 86 ; . §& T. (Helix) C. 1, 18706,
pl. 61, figs. 2, 3; Nevill, Nanina (Microcystis), Hand-l, i, 1878,

p. 37 ; Godwin- - Austen, Mol, Ind. i, 1832, p. 23, pl. 5, fws 4,5
(shell).

Shell subperforate, turbinate, globosely conoid, smooth, under
the microscope seen to be ornamented by fine oblique ribbing
above and indistinet subobsolete concentric strize on base, pale
horny ; spire conoid, apex obtuse, suture impressed ; whorls 5,
convex, the last subangulate at periphery, descending slightly in
front, convex beneath; aperture subvertical, broadly lunate ;
columellar margin oblique, slightly reflected.

Diam. 4, height 3 mm.

Hab, Western Himalayas; Simla. Kulu, Chor, Landour,
Mussoorie, Kumaun.

The type was obtained amongst dead leaves at Simla. The
shell described by Pfeiffer as this species (Mon. Hel. iv, p. 86)
was not bullula but nana.

425, Kaliella? resinula, Godwin-Austen, Mol. Ind. i, 1882, p. 22, pl. 5,
figs. 7, 8 (shell).

Shell obtectly perforate, globosely conoid, very finely and closely
transversely costulately striated, the sculpture microscopical -tuul
often obsolete, pale brownish horny ; spire conoid, rather high,
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sides strongly convex, apex obtuse, suture deep; whorls 61,
convex, the last larger, rounded at periphery, convex beneath ;
aperture semicircularly lunate, nearly vertical ; peristome thin,
columellar margin rather broadly reflected, covering perforation.

Diam. 2:25, height 2:1 mm.

Hab., Khasi Hills,

iTh{s is very near K. nana, but higher and with an additional
W10ri,

#4126, Kaliella ? sikkimensis, (Godwin-Austen (Nevill, MS.), Mol. Ind.
i, 1888, p. 22, pl. 5, fig. 9 (shell) ; id. £ e i, 1907, p. 175, pl. 103,
fig. 4 (shell).

This is another close ally of K. nana and K. resinula, and has
nearly the same dimensions as the latter ; it 1s even more globose,
the sides of the spire more convex, and with the last whorl
proportionately larger. I have not seen a specimen.

Hab, Sikhim.

| Loeality. Shell figured (pl. 103) is from the Risett chu Valley,
South Sikhim (W, Robert).

Original description: —Shell globosely conoid, scarcely perforate;
sculpture very fine, close, regular, transverse striation; colour
pale sienna-brown; spire conical, less than the major diameter,
apex blunt, sides convex, suture moderately impressed ; whorls 6,
rather convex, elosely wound ; aperture narrowly lunate, vertical ;
peristome thin, columellar margin obligue and but slightly
reflected.

Size : maj. diam. 19, alt. axis 1-6 mm.

This pretty little shell, of which the type deseribed by me is in
the Indian Museum, Caleatta, appears to be fairly numerous in the
deep hot valleys of Sikhim.]

427, Kaliella ? lhotaensis, Goduwin-Austen, Mol. Ind. i, 1882, p. 22,
pl. 5, fig. 2 (shell).

Shell imperforate, convexly conoid, depressedly subturbinate,
with fine subcostulate transverse striation under the mieroscope,
often obsolete, radiately striate beneath, pale brown ; spire conoid,
sides convex, apex obtuse, suture impressed; whorls 51, convex,
the last subangulate at periphery, rounded below; aperture
oblique, roundly lunate; peristome thin, columellar margin
vertical, reflected.

Diam. 2:2, height 1'7 mm.

Hab. Lhota Naga Hills,

This is also allied to K. nana, but has a much lower spire.

[428, Kaliella ? shillongensis, Godwin-Austen, Mol. Ind. ii, 1907,
p- 176, pl. 103, fig. 5 (shell).

Locality, Shillong, Khasi Hills (Godwin- Austen). Two specimens
were found.
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Original description :— Shell globosely conoid, very narrowly
umbilicated, rounded below ; sculpture very fine, regular trans-
verse ribbing; eolour umber-brown; spire less than breadth,
apex blunt; suture well impressed ; whorls 51, rather closely
wound, sides convex; aperture lunate, suboblique; peristome
thin, searcelv reflected, columellar margin suboblique.

Size : maj. diam. 2-1, alt. axis 1°4 mm.

Compared with K. Ulhotaensis, this shell is smaller and the
whorls mueh more convex; with typical flatura, it is larger, but
~the whorls do not increase in the same way and in the same

roportion ; and the same may be said of the very similar shell
from the Sikhim frontier, which differs in having a larger body-
whorl and larger aperture; they all, in fact, merge into one
another. |

429, Kaliella ? flatura, Godwin-Austen, Mol. Ind. i, 1882, p. 23, pl. 5,
fig. 10 (shell).

Shell perforate, convexly conoid, subturbinate, very finely
costulately striated under the microscope, the sculpture generally
obsolete, below marked with curved radiating strize, horny brown ;
spire conoid, sides convex, apex obtuse, suture impressed ; whorls 5,
convex, last broader, rounded at periphery and below ; aperture
semicircularly ovate, subvertical ; peristome thin, columellar margin
vertical and reflected.

Diam. 2, height 1'5 mm.

Hab. Manipur.

This has a deeper suture and a broader last whorl than the
species of the K. nana section generally.

[430. Kaliella? flatura, var., Godwin-Austen, Mol. Ind, ii, 1907,
. 176, pl. 103, fig. 3 (shell). ]
Ha],]ielln flatura, Godwin-Austen, Mol, Ind. i, 1882, p. 23, pl. 5,
figr. 10.

Locality. Richila Peak, 10,370 feet, on Darjiling-Bhutan
frontier ( IV, Robert), also Risett chu Valley and Damsang.

Original deseription :—Shell  globosely conoid, umbilicated ;
sculpture very minute, transverse ribbing, only visible under high
power, smooth to eye and not so regular on the last whorl as it
is on the rest of the whorls; colour pale ochre; spire, sides
slightly convex, apex rounded, suture well impressed ; whorls 5,
very convex; aperture semilunate; peristome thin, columellar
margin suboblique and slightly reflected.

Size : maj. diam. 2:25, alt. axis 1-30 mm.

It is interesting to find this minute shell in the Eastern
Himalaya, so extremely close in form to that I found in Munipur,
the sculpture on the last whorl not being so regular as in the
type; it is similar above.]
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D. Lenticular, sharply keeled, decussated.,

431. Kaliella ? burrailensis, Godwin-Austen, Mol. Ind, i, 1883, p. 70,
pl. 15, figs. 5, 5a, 5b (shell).

Shell minutely perforate, lenticular, thin, transversely obliquely
ribbed and decussated by rather irregular striation above, below
radiately and more strongly but very irregularly concentrically
ribbed, pale horny ; spirve low, conoidal, sides convex, suture very
shallow, apex slightly prominent ; whorls 51, flat above, the last
keeled, convex beneath, not so prominent as the spire ; apertare
subvertical, angulately lunate, narrow ; peristome thin, columellar
margin oblique.

Diam. 5, whole height 2:6 mm.

Hab. Burrail Range, Naga Hills.

Distinguished by minute perforation from the umbilicate
K, kezamahensis and lailangleotensis, also by sculpture and other
characters.

132, Kaliella? ruga, Godwin-Austen, Mol Ind. i, 1883, p. 70, pl. 15,
fig. 4 (shell).

Shell perforate, sublenticular, transversely ribbed and decussated
by impressed lines above and below, pale horny; spire low,
conoid, suture impressed; whorls 5, convex, the last sharply
angulate, tumid below, more swollen than the spire is above the
keel ; a small pitted mark behind the lower margin of peristome,
showing inside the aperture as a minute plait, not always eon-
spicuous, as in Sesara helicifera ; aperture subvertical, angularly
lunate ; peristome thin, columellar margin very oblique.

Diam. 3, height 2 mm.,

Hab, Phiinggam, Lahtpa Naga Hills, and Shiroifurar Peak,
N.E. Munipur, 9000 tt.

E. Shell conoidal, carinate, with a long narrow aperture,

[433. Kaliella? dikrangensis, Godwin-Austen, Mol. Ind. i, 1885,
p. 72, pl. 16, fig. 3 (shell).

Original description:—Shell globosely conoid, keeled, imper-
forate, much rounded below ; seulpture very microscopic, transverse
regular costulation, the finest 1 have seen; colour pale amber ;
spire pyramidal, sides nearly flat, apex well rounded, suture
moderately impressed ; whorls 6, closely wound; aperture nar-
rowly quadrate; columellar margin strong, perpendicular, with a
slight protuberance on the inner margin.

Major diam. 16, height 1-1 mm.

Hah. Dikrang Valley, Dafla Hills (Godwin-Austen).

This shell, of which I only possess one example, is similar in
form and comes nearest to K. ? nongsteinensis (Jainta Hills), but
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is very much smaller, the spire less conoid, and much more
rounded below. The sculpture is similar to that of Kaliella.

Nothing is known of the anatomy of these very minute
species. |

434. Kaliella? nongsteinensis, Godwin-Austen, Mol, Ind. i, 1883,
p. 72, pl. 16, tig. 2 (shell).

Shell imperforate, conoid, subtrochiform, under a powerful
microscope costulately striate, pale l:rmwmsh, spire conoidal,
rather high, sides convex, apex ﬂhtuse, suture shallow ; whorls 8,
closely wound, slichtly convex, the last carinate, prnjeuting in tha
middle around the umbilical region, rather flat outside near the

keel ; aperture narrow, rectangular, oblique to the axis of the shell ;
pﬂriﬂtume ?

Diam, 2, heicht 1*7 mm.
Hab, "‘I-Iat)tharichu,n Peak, N. Khasi.

435, Kaliella bhutanensis, GGodicin-Austen, Mol. Ind. i1, 1907, p. 196
P )
pl. 108, fig. 7 (shell),

Locality. Damsang, Daling District, Western Bhutan Hills,

Original descr tpfemr, St ILH conical, perforate, flatly rounded
on base, keeled ; sculpture microscopic, transverse, irregular lines
of growth, thase are well shown on the basal side ; colour pale
dull ochreous ; spire high, with convex sides, apex blunt; suture
very shallow; whorls 8, closely wound, flat-sided; aperture
narrowly quadrate; peristome thin, columellar margin short,
nearly vertical.

Size : maj. diam. 2-23, alt. axis 16 mm.

Its nearest ally is K. nongsieinensis, of the North-western Khasi
Hills ; but it is broader on the keel in proportion to height of
spire and much flatter on the base. ]

436, Kaliella? tirutana, Godwin-Austen, Mol. Ind. i, 1883, p. 72,
pl. 16, fizs. 4, 5 {a]mll}

Shell imperforate, conoidal, with the area below the carination
prominent, smooth, whitish horny (? bleached); spire conoidal,
sides slightly convex, apex obtuse, suture shallow; whorls 6,
convex, closely wound, narrow, the last keeled, flattened, but
inclined below keel, and projecting Ll::rnmiltll:*t'ﬂblf,r in the umbilical
region ; aperture narrow across, but long, almost rectangular, and
elongate in a line oblique to the axis; peristome with columellar
margin straight, oblique, and reflected.

Diam. 11, height 1] mm.

This resembles nongsteinensis, but is smaller, and has fewer

whorls and a less convex spire. It has the same rectangular
mouth inclined to the axis of the shell.
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437, Kaliella? chennelli, Godwin-Austen, Mol. Ind. i, 1883, p. 73,
pl. 16, fig. 1 (shell).

Shell imperforate, depressedly conoid, lenticular, finely trans-
versely striated above, below radiately striated with traces of
eoncentric lines, pale horny brown ; spire conoid, sides flat, suture
shallow ; whorls 61, closely wound, almost flat above, the last
carinate, econvex below, lower surface not so prominent as the
spire; aperture vertical, narrow, subquadrangular; peristome
thin, columellar margin slightly oblique, reflected.

Diam. 31, height 2 mm.

Hab. Lhota Naga Hills,

This is distinguished by its numerous whorls and narrow
elongate aperture. It is said to be finely hairy when fresh.

F. All the whorls carinate in middle, last whorl bicarinate.

438. Kaliella? conulus, . 7. Blanford (Nanina), J. 4. 8. B. 1865, 2,
p- 78 ; Pfr. (Helix) Mon, Hel, v, 1868, p. 89; H. § T. (Helix)
C. 1. 1876, p. 129, figs. 5, 6 ; Nevill, Nanina (Miecrocystis), Hand-[.
i, 1878, p. 41; Godwin- Austen, Mol. Ind. i, 1883, p. 71, plL. 15,
figs. 6, 6 a (shell).

Shell imperforate (subperforate), turreted, thin, translucent,
marked with oblique, sinuous, subfiliform, costulate striation, and
on the base with radiating strize and very fine spiral lines, white
horny ; spire conical, apex rather obtuse, suture deep; whorls 6,
very convex, keeled in the middle, the keel very fine, raised,
thread-like, and white ; the last whorl bicarinate, the second spiral
keel being below the periphery, flatly convex beneath ; aperture
oblique, rhomboidally lunate, about equally broad and high ;
peristome thin, columellar margin nearly vertical, very briefly
reflexed at the penultimate whorl.

Diam. 1§, height 2 mm.

Hab. Phoung-do, near Taungup, Avakan (W. T, Blanford);
Jatinga Valley, North Cachar Hills, and Manipur (Godwin-
Austen).

This form stands alone, no near ally having been found. It
may have relations to the Andaman Sitala? homfrayi and
S. subbilirata, now referred to Philalanka.

439, Kaliella? peliosanthi, Mirek, Helix (Kaliella), Fidensk. Medd.
xi, 1872, p. 13; Godwin-Austen, Mol. Ind. i, 1883, p. 92.

¢ Shell very minute, trochiform, obtectly perforate ; whorls 41,
angulate in the middle, spirally lineate ; lines of growth prominent,
at regular distances: the last whorl bicarinate, flat and smooth at
the base, the umbilicus narrow and oblique ; epidermis very thin,
hairy on the keels: aperture rhombic, columellar margin subdentate.

« Diam. 14, height 1} mm.” (Mérch, in Latin.)

Hab, Caleutta.
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Found on leaves of Peliosanthss teta from the Harbour of

Caleutta. Said to be somewhat similar to K. eonulus, but muck
smaller.

11, Umbilicated.

*440, Kaliella? few, Tup. Canefri, Ann. Mus. Civ. Gen. xxvii, 1889,
p- 321, pl. 8, figs. 7, 8.

““ Shell deeply umbilicated, conical, trochiform, pale horny ;
spire conical, apex obtuse ; whorls about 7, subconvex, ornamented
with minute oblique regular strie, divided by impressed sutures,
the last not descending in front, obtusely carinate at periphery,
convex beneath ; aperture roundly lunate, obscurely subquadrate ;
peristome simple, slightly expanded below, margins remote,
columellar reflected below umbilicus, !

“Major diam. 9, min, 81, height 8 mm.” (Zap. Can., in
Latin.)

Hab. Mount Mouleyit, Burma, East of Molmein (Fea).

*441. Kaliella delectabilis, Sykes, Proe. Mal. Soc. iii, 1898, p. 70,
pl. 5, fig. 7; Godwin-Austen, Mol. Ind. ii, 1883, pl. 93, fig. 4
(sculpture only).

“ Shell ovately conocid, narrowly but perspectively umbilicated,
horny, smooth ; whorls 6, convex, under the lens miecroscopically
striated transversely (longitudinally), the last ecarinate at the
periphery, inflated beneath; apex smooth, suture impressed ;
aperture semilunate, columellar margin of peristome reflected.

“ Diam. 2'8, height 3 mm.”

Hab, Ambagamuwa, Ceylon ( Collett).

*442 Kaliella? leithiana, Godwin-Austen, Mol. Ind, i, 1883, p. 71,
1. 16, fizs. G, 6 a, 65 ; Sykes, Proc. Mal, Soe. 1ii, 1898, p. 71.
P Plectopylis eugenii, Jones, Mém. Sve. Zool. France, vii, 1894,
p. 277.

¢ Shell narrowly umbilicated, discoid, keeled, base flat ; sculpture
covered with an olivaceous epidermis, irregular transverse lines of
growth ; spire very depressedly conoid, sides flat, apex blunt;
whorls 61, all very equal in breadth, flat; aperture elongate,
narrow, perpendicular ; peristome thin, columellar margin upright,
short.

“ Major diam. 7, alt. axis 24 mm.” (Godwin-Austen.) (Height
2:7 mm. from figure.)

Hab. Cevlon.

The shell 18 represented in the figure as lenticular with a
prominent keel, and may at once be recognized by its very narrow
angulate mouth. As the specimen was purchased from the late
Dr. Leith’s collection and the loeality depended on his having
marked the same on a card, the habitat may not be quite eertain,

in
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for it is not probable that Dr. Leith himself collected in Ceylon,
and the shell does not resemble other Ceylonese or S. Indian forms.

443. Kaliella? kezamahensis, Godwin-Austen, Mol. Ind. i, 1883,
p- 69, pl. 15, figs. 3, 3 a (shell), p. 146, pl. 40, fig. 10 (radula and
spermatophore).

Shell narrowly umbilicate, depressedly trochiform, decussated
above by oblique and spiral ribbing, below by radiating and con-
centric, the transverse (oblique or radiating) close, the spiral
more distant, pale horny; spire conoid, apex obtuse, suture
slightly 1mpmssed whorls 5, flatly convexabove, the last sharply
keeled, almost flat beneath ; aperture slightly oblique, subtrape-
zoidal, angulately lunate; perlstume thin, curved back on right

margin, columellar margin very oblique, scarcely reflected.

Diam. 4-25, height 2 95 mm.

Hab. ]{emmah, Anghami Naga Hills ; Gaziphima, Naga Hills
( Godwin-Austen).

The lingual ribbon which has been extracted from a dried
individual closely resembles that of K. lailanglotensis. The
formula is 25.6.1.6.25(31. 1.31); rhachidian and admedians
tricuspid ; laterals bicuspid, with the outer cusp far back, not
near the terminal one. The laterals differ from those of K. bar-
rakporensis.

414, Kaliella? lailangkotensis, Godwin-Austen, Mol. Ind. i, 1883,
p. 68, pl. 15, fig. 1 (shell), pl. 20, tigs. 2, 2 ¢ (juw and radula).

Shell narrowly and deeply umbilicated, sublenticular, decussated
with transverse and longitudinal ribbing above and below, the
concentric (longitudinal) seulptul e disappearing near the umbllmua
pale brownish ; spire low, conoidal, sides convex, suture impressed ;
whorls 5, convex, the last mlgu]ate at pmlpher}, convex below ;
aperture slightly oblique, angulately lunate; peristome thin,
columellar margin obligue.

Diam. 43, height 23 mm.

Hab. lailangkote, Khasi Hills, common, also at Mairang, Teria
Ghat, Maotherichan Peak, and Mokarsa.

The lingual ribbon is very similar to that of K. kezamahensis,
and the formula is 26 .2 .5.1.5.2,26 (33.1.33). The
lower surface is much more tumid than in that species, mouth
broader, &c.

[II. Subturbinate, whorls rapidly increasing.

445, Kaliella ? nevilli, Godwin-Austen, Mol. Ind. i, 1883, p. 70, pl. 13,
fig. 6.

Shell umbilicated, depressedly conoid, subturbinate, thin, rugately
subcostulate transversely, radiately striated below, periphery
furnished with hairs, pale brownish horny ; spire conoid, apex
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prominent, suture impressed ; whorls 4§, convex, the last slightly
angulate at periphery, rather tumid beiow ; aperture oblique,
roundly lunate; peristome thin, columellar margin vertical,
slightly reflected above.

Major diam. 7, min. 6, height 3} mm.

Hab. Darjiling.

The relations of this shell are very doubtful. It cannot be a
Kalielle to judge by the shell.

[Genus SARAMA *.

Type, S. kala.

Ttange. Hill-ranges south of Sikhim,

The animal of the type species, and the only one of the
genus as yet known, is remarkable for its very dark coloration.
The shell-lobes are as in Macrochlomys, the right narrow and
tongue-like. The type differs from Macrochlamys in the three
following important characters :—

1. The absence of the amatorial organ ; 2. The absence of the
coiled eeeecum near the retractor muscle of the penis; 3. Form of
the spermatophore, which is short and with spines on the side of
the capsule. To these may be added the form of the jaw, which
is very straight on the cutting-edge.]

446. Sarama kala, Godwin-Austen (Macrochlamys), Mol. Ind. i, 1883,
Pi 108, pl. 40, figs. 1-9 (shell and anatomy) ; ii, p. 135 (spermato-
1ore).
{I’]'}ria ﬁé. 83, p. 276.]

Shell minutely perforate, conoidly depressed, thin, translucent,
polished, with very fine, close, longitudinal (spiral) striation
throughout under the microscope, pale greyish horny ; spire low,
conﬂigal‘r, the sides straight, suture slightly impressed ; whorls 5,
slightly econvex, the last rounded at the periphery and below ;
aperture nearly vertical, lunate ; peristome very thin, columellar
margin subvertical above, rather broadly triangularly reflected.

Major diam. 85, min. 7, height 4 mm.

Hab, Damsang Peak, Daling Hills, Western Bhutan (W.
Robert).

Animal very dark-coloured above ; pedal margin and sole pale.
No dart-sac and no caeeum to the penis, the retractor muscle being
attached directly to head of penis and epiphallus. Teeth on radula
40.2.8.1.8.2.40(50.1.,50) : median tooth tricuspid; inner
laterals with a single basal cusp on the outer side, outer laterals
bicuspid. [The jaw is abnormal, being very straight on the cutting-
edge.

%?m]t one of the specimens examined appears completely adult.
This species may be found in Sikhim and the mountains of Bhutan.

* [Sanskrit “the dawn” ; * Hermes” in Greek. |

t [The spire is higher than it is represented in plate 40 of the ‘ Mollusca of
India.' [This, the type, was outlined with the aid of camera lueida, The
height of spire is a very variable character in many of these species.]

T2
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[Fig. 83.—Sarama kala.

A. Animal, spirit-specimen, views of right and left sides, shell removed. X 4.
B. Edge of mantle, left shell-lobe, and left dorsal lobes, x 7.

C. Generative organs, % 4.

D. The penis, with a spermatophore forming in the epiphallus. 7.

The spermatheca, containing a perfect spermatophore.  x 12,

F. Jaw and teeth of the radula. x 540.]

| Genus SARIKA.

Orobia resplendens, Albers, Die Heliceen, 1860, p. 68.
Nanina (Macrochlamys), . Newill, Hand-l. i, 1878, p. 20,
Sarika, Godwin-Austen, Mol. Ind. ii, 1907, p. 179.
Type, S. resplendens, Phil.
Range. Tenasserim to Siam.
Original description :—Shell depressed, flat on base, smooth,
shining ; whorls very closely wound and regularly inereasing.
Animal with right and left mantle-lobes as in Macrochlamys.
Generative organs differ, the retractor muscle of the penis is very
large and given off divectly at the head of that organ; no coiled
cmcum ; amatorial organ long, with a rounded terminal knob.
Spermatophore spineless, ]



SARIEA. 297

447. Barika resplendens, Phil. (Helix) Zeitschr. f. Malak. 1846,
p. 192; Pfr. (Helix) in. Mart. & Chemn. Conch.-Cab. ed. 2,
no. 688, pl. 110, figs. 7-9; #d. (Helix) Mon. Hel. i, 1848, P 56
H. & 7. (Helix) €. I. 1876, pl. 51, fig. 4; Newll, Nanina
(Macrochlamys), Hand-I. 1, 18758, }é 20, pt.; Godwin-Austen,
Mol. Ind. i, 1883, pp. 109, 110, pl. 26, figs. 1-3 (shells) ; 4d. ¢. e.
ii, 1808, p. 49; [, 1907, p. 179, pl. 111, figs. 3, 3 a (genitalia),
1. 116, figs. 2-2 b (shell and dorsal lobes and radula)]; v. Mawt.
owr. Linn. Soc. xxi, 1889, p. 162,
Helix subcornea, apud Hanley, C. I. 1876, pl. 149, figs. 2, 3: nec

Lfr,

Shell perforate, depressed, smooth, émliahed throughout, thin,
pale, yellowish tawny, without longitudinal sculpture ; spire very
low, suture well impressed ; whorls 7, convex, regularly increasing,
the last rounded at the periphery and convex, slightly flattened
beneath, deeply impressed in the middle ; aperture nearly vertical,

B

(Fig. 84.— Sarika resplendens,
A. Mantle-edge detached from the animal, shell- and dorsal lobes,
B. The genitalia.
C. Anterior end of the amatorial organ,
D, Teeth of the radula,
E. Jaw.]

broadly lunate; peristome thin, almost straight, basal margin
[aintly arcuate, columellar oblique, briefly reflected above.

Major diam. 254, min. 231, height 12 mm.

Hab. Mergui, Tenasserim ; Mergui Archipelago ; also Siam and
Cambodia.

In the animal both shell-lobes are well developed, as in Macro-
chlamys indiea. Neck-lobes small. There is a long flagellum-like
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kale-sac, a long spermatheca, and a large dart-sac or amatorial
organ. The formula for the radulais: 42.2.10.1.10.2.42
(a% 1.54). [The jaw has no central projection.

[External characters, such as the shell-lobes present, led me in
1898 (Mol. Ind.) to place this species in Macrochlamys, but it
differs in many respeects from the typical Indian species of that
genus. Further material received since has shown the internal
anatomy to be very different.

The penis-sheath enlarges upwards from the generative aper-
ture to the broad, rather flat, and long retractor muscle. The
epiphallus is long, and where it is joined by the vas deferens
a kalk-sac nearly as long is given off. Within the length of the
epiphallus in this specimen a sper matophore was in an 1y advanced
stage of development, the sac of which is indicated by the swelling
close to the vas deferens. The spermatheca is very long, a
narrow tube swelling into an elongate, pear-shaped, thin-walled
sac. This contained a single perfectly formed spermatophore.
The amatorial organ is very large and thickened, the free end
terminating in a very blunt globose knob. The rest of the
generative organs do not call for any special mention.

The spermatophore differs in detail from any I have yet been
fortunate to come across (vide spermatheeca, fig. 84, B); the flume is
very long, quite free of spines on the side, 2 or 3 large ones only
at the base of the capsule, which is elongately oval, with very
transparent sides and with the usual cap-like terminal end. It is
thus on the mould of spermatophores of species of the genera
Girasia and Austenia &c., but shows very interesting variation in
minor detail, supporting the conclusion I have arrived at, that
this species resplendens cannot be retained in Macrochlamys, but
forms a good and distinet genus.

The animals of resplendens and of the Siamese speeies S. pumicata,
Morelet, are much nearer that of Xesta type citrina, but the concho-
logical differences are very great. The closely- wound depressed
shell of resplendens and its allies presents characters which cannot
be overlooked, and they help considerably in separating this group
of the Zonitide from Macrochlamys on one hand and Xesta on
the other. ]

Hanley’s figure (C. I. pl. 51, fig. 4) agrees fairly with Pfeiffer’s
and would appear to be some other species. Reeve's figure
(Coneh. Ie. no. 430) is something different.  Many different
shells are found in various collections under this name. The
description above is from a Mergui specimen in Col. Godwin-
Austen’s Collection.

448. Sarika burmama, Pfr. (Helix) P. Z S. 1857, p. 107; id. Mon.
Hel. iv, 1859, p. 4.;, H. & T. (Helix) C. L ]5;6, p. Vii.

Helix acerra, Bs, A, M. N. H. (3) 1ii, 1859, p. 389; Pfr. Mon.
Hel. v, 1868, p.100; H. & T.C. I. 1876, pl 51, ﬁg.‘_?; v, Mart.
{"-Iftcn:u:hl'a,:ma} Jour. Linn, Soe. xxi, 1889, p. 162; Kobelt
(Macrochlamys), Mart. & Chemn, Syst. Conch.- Cab. ed. 2, 1901,
Naninide, p. 1020, pl. 263, fig. 1.
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Shell perforate, depressed, rather solid, without seculpture,
white, with a brownish-yellow band above the periphery and
inside the suture; spire low, conoid, suture scarcely impressed ;
whorls 7, slightly convex, slowly increasing, the last rounded at
the periphery and convex beneath; aperture oblique, broadly
lunate ; peristome blunt, slightly thickened, columellar margin
oblique and slightly curved throughout, reflected above.

Major diam. 25, min. 23, height 12 mm.

Hab. Mergui, Burma ; Mergui Archipelago (Anderson).

Hauley has united burmana and acerra. The 3p1ral band of
the former has not been observed in the latter, which is slightly
larger and more depressed : 28 x 25x 11 mm.

Genus TAPHROSPIRA.

Taphrospira, W. T. Blf. P. Z. 8. 1905, p. 441 ; [ Godwin-Austen,
Mol. Ind. i1, p. 177, pl. 111, figs, 1- 1,;‘ (animal and anatomy)).

Type, 1. convallata, Bs.

Range. Assam Hills, Burma, Tenasserim, and the Andaman
Islands.

Shell depressed, thin, horny, resembling Macrochlaiys, but with
a deep groove just outside the suture throughout the whorls,

Anatomy not known.

[For a long time the position shells of this form should fill has
been one of considerable doubt ; it was placed provisionally in
Macrochlamys. Tapliospire proves to be a very distinet genus,
not only by shell-character, on which Dr. W. T. Blanford founded
it, but also still more conelusively on the character of the animal.
It is like Macrochlamys only as regards the right shell-lobe; the
ample left shell-lobe resembles that of species of .Austenia, The
absence of the amatorial organ is the strongest point which
differentiates it both from Muciochlamys and Austenie. The penis
18 more like Austenie than typical Macrochlamys, so also 1s the
spermatophore. |

449. Taphrospira convallata, Bs. (Helix) 4. M. N. I. (2) xviii, 1856,
p. 2505 Pfr. (Helix) Huu Hﬁ! iv, 1859, p. 46; H. & T. {IIeIm)
(A l::n{; pl. 88, figs. 2, 8; Nevill {"xmmnj, Hand-l. i, 1878,
P 28; v. Mart. Jour. Linn. Soc. xxi, 1889, p. 162,

Shell minutely perforate, subglobosely depressed, thin, smooth,
areyish horny ; spire depressedly conoid, suture deeply but not
broadly canaliculate ; whorls G-7, closely wound, all except the
innermost sharply angulate above near the suture, the last
rounded, not descending, convex below ; aperture ac&rceiv oblique,
lunate, qmguhte above and with an indentation corresponding to
the sutural canal; peristome thin, slightly arcuate externally and
basally, columellar margin oblique, slightly expanded throughout,
more broadly above.

Major diam, 142, min, 13, heicht 8 mm,
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Hab. Tenasserim Valley, Therapon Hill (Theobald); Mergui
Archipelago (Anderson). Nevill adds Pegu, but evidently in error.
Animal not known. No fresh speecimen is available, and it is
uncertain whether microscopic striation occurs. A large shell
measures 16, 141, and 81 mm.

450, Taphrospira compluvialis, Bif. (Nanina) J. A. S, B. 1865, 2,
p. 66; Pfr. (Helix) Mon. Hel. v, 1868, p. 103; Bif. P. Z. 5. 1904,
ii, p. 442, pl. 25, fig. 4.

Shell perforate, subglobosely depressed, thin, pale horny,
translucent, with very fine, close, microscopic, longitudinal striation
above and below; spire very low, suture deeply and broadly
canaliculate ; whorls 41, sharply angulate above at edge of sutural
oroove, the last descending somewhat towards the mouth, rounded
at the periphery and convex beneath; aperture oblique, roundly
lunate, about as high as broad, angular and emargizate above at
the suture; peristome thin, scarcely sinuate, columellar margin
much curved, expanded, vertical, and more broadiy refiected above.

Major diam. 10, min. 9, height 6] mm.

Hab. Arakan Hills, west side.

Distinguished from ¥ convallata by fewer whorls, much broader
sutural channel, more oblique and rounder aperture, &e. The
animal is very dark in colour, and resembles Macrochlamys
generally, but its anatomy has not been examined.

451. Taphrospira excavata, pif. I. Z. 5. 1004, ii, p. 441, pl. 25, fig. 3.
Helix compluvialis, H. & 7. C. I. 1876, pl. 88 figs. 1, 4; Newill
(Nanina), Heand-l. i, 1878, p. 27, pt.: nec Nanina compluvialis,

Bif. 1865,

Shell similar to that of 7. ecompluvialis, but larger and more
globose, the miecroscopic longitudinal strie on the whorls are
farther apart and shallower. The aperture is large and round and
the columellar margin only expanded at the perforation, the mouth
is less oblique than in 1% compluvialis and there is little or no
descent of the last whorl. Whorls 5. :

Major diam. 15, min. 13, height 9 mm.

Hab. North Cachar, Asalu (Goedwin-Austen); also Khdsi Hills
and Assam (Nevill).

452, Taphrospira bathycharax, Bs. MS.; Theob. Cat. p. 17 (no
description) ; Godwin-Austen, A. M. N. H. (6) ii, 1588, p. 56 ;
id. P. Z. 5. 1895, p. 441; Fulton, Jour. Mal. x, p. 99 (1903).
Macrochlamys subconvallata, Fulton, I c.

Resembles 1. compluvialis, but is much more depressed. Shell
perforate, depressed, thin, brownish horny, polished, very finely
and closely longitudinally striated above and below; spire
very low, suture broadly canaliculate ; whorls 5-5}, the last not
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[Fig. 85.— Taphrospira bathycharax.

A. Animal, spirvit-specimen, viewed from right and left sides, showing
the large left shell-lobe, the latter turned down, exposing the
under surfuce. X 3-6.

B. The mantle-edge, with the left dorsal lobe, viewed from beneath.
x 64,

C. Genitalia, the spermatheca containing spermatophores.  x G4.

D. Spermatophores. 192

E. Jaw and teeth of the radula. x 368.]
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descending; aperture much lower than in 7. compluvialis,
columellar margin of peristome oblique.

Major diam. 11, min. 10, height 5 mm.

Hab, South Andaman, Port Blair.

[The animal of Tuphrospira bathycharax, Bs. MS., a close ally
of 1. convallata, Bs., from the South Andaman Island, is as
follows :—

Animal ochraceous, dark grey on the extremity of foot ; mucous
gland overhung by a pointed termination. Sole of foot divided ;
usual peripodial grooves with a broad margin below.

The right shell-lobe is long and fairly broad at base, and in life
probably very extensible over the shell. The left shell-lobe is
very broad and smooth and must spread over a large surface of
the shell. The dorsal lobes are all small, the left in two parts,
the posterior situated under the left shell-lobe and distant from
the anterior lobe. The wall of the branchial chamber is sparsely
spotted. The animal examined was in an excellent state of preser-
vation, the generative organs at their full maturity. The most
notable thing is the absence of the amatorial organ. The penis
is elongate, there is a short kale-sac contiguous to the junction
of the vas deferens, followed by a moderately long epiphallus, up
to the penis muscle retractor; there is no cmeum, the tube bends
on itself and soon expands into a convoluted mass with an indis-
tinet coiled appearance when looked at with transmitted light,
thence it becomes much narrower and leads away towards the
generative aperture. The above swollen aperture looks as if we
had here the representative of the coiled cmeum of Macrochlamys
much modified and separated from the retractor muscle. The
spermatheca is elongate, and contains three spermatophores
beautifully preserved ; the walls of the sac were of necessity much
stretched and transparent. The uterus and ovo-testis do not call
for any attention.

The spermatophore recalls that of Austenia gigas, The flume
is very long with a bunch of fine bifid delicate spines at its basal
end; for about two-thirds of its length it is straight-edged and
spineless, six spines then occur at very equal distances apart, up
to the junction of the flume and ecapsule, which is long and
cylindrieal, terminating in a thin whip-like appendage, but the
cap-like end of the capsule seen in other species is not present in
this one. The most striking feature of this spermatophore is
the large single antler-like process at the terminal end of the
flame, having six points, and these again bifid, very similar in this
respect to A. gigas.

Jaw semicircular, with a central projection.

The radula formula is

4+ 18 .2 .8 L0 2 . 18
+ 29,1, 204

Central tooth tricuspid, admedians bicuspid, of usual form in
Macrochlamys. )
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[Subfamily SOPHININ_E.

The single genus Soplina.

The form of the shell with its more or less developed umbilical
keel, together with the very different type of radula, distingunishes
it from the preceding subfamilies,

The animal possesses ample broad right and left shell-lobes,
also a very large and entire left dorsal lobe. The radula presents
teeth of similar shape throughout the row, pyramidal in shape,
sharply pointed, springing from an obtusely rounded basal plate.
There are 80-100 teeth in the row.]

Genus SOPHINA.
Sophina, Renson, A. M. N, H. (3) iii, 1859, p. 473; ud. ¢. .. (3) v,
860, p. 26; wd. £ e. (3) xi, 1863, p. 523 ; Stoliezka, J. 4. 5. B, 1871,
2, p. 262; [Godwin-Austen, Mol, Ind. ii, 1907, p. 221, pl. 115,
figs. 5, 5 a (animal), pl. 116, fig. 3 (anatomy)].

Type, 8. calias, Bs.

Range. Tenasserim Provinces.

Shell umbilicated, depressed or globosely depressed, thin, horny,
generally resembling Macrocklamys except that the columella is

[Fig. 86.— Sophine schistostelis.

A. Animal viewed from the right and left sides, shell removed to show
shell- and dorsal lobes, x 1°4.

B. Genitalin., 3 14,

C. Jaw, enlarged (after Stoliczka).

D. Teeth of radula (ditto), Sthland 14th, lateral view of.]
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thickened, forming a sharp angle with the basal margin of the
peristome, and with a notch at the angle from which a keel runs
round the umbilicus.

The animal (taken from Stoliczka’s description of 8. ecalias,
? 8. schistostelis) is fully retractile within the shell. The foot is
elongate, very narrow, with a distinet peripodial groove, the
posterior end obliquely truncate, occupied by a large high gland,
above which is a distinet horn-like appendage. The sole has
two longitudinal grooves dividing it into three subequal parts,
the middle rather narrower than the other two. Eye-pedicels
about half the length of the body : tentacles about one-fourth the
length of the eye-pedicels.

Mantle conspicuously thickened near the margin. The leftshell-
lobe is very large, entire, reflected over the edge of the outer
lips of the shell and below considerably produced. The right lobe
is divided into two parts : the upper is linguate, narrowly produced
and covering the base of the shell, partially also extending on to
the upper surface of the penultimate whorl, as in Macrochlamys ;
the lower portion is shorter, somewhat folded and reflested over
the columellar lip. The dorsal lobes are well developed and entire.
Grenital opening at the upper somewhat outer base of the right
eye-pedicel.

The general anatomical structure offers nothing very peculiar.
The kidney is an elongate, rather granular than plicated gland,
placed at the side of the heart; it possesses a special long duect
accompanying the rectus and terminating a little short of the
anus.

[Stoliczka thus describes the genitalia:—

“The genital organs chiefly occupy the anterior part of the
body. The arrow-sac is short and thick, with an enclosed, thick,
pointed papilla. The uterus, accompanied by the prostata, is very
long, thick, the former has a yellowish colour with a greenish
tinge, the latter is purely white ; terminal albuminous gland of
moderate size, slightly thickened; hermaphrodite gland large,
rather flatly depressed, comnected with the uterus by a long
twisted duct. The vas deferens branches off a zhort distance from
the hermaphrodite opening : in about three-fifths of its length
from its origin it has a long pointed appendage, consisting of
strong tissue, filled with minute, elliptical, caleareous secretions ;
this appendage is attached by a special muscle close to the place
of attachment of the arrow-sac; the last two-fifths of the vas
deferens gradually widens and towards the end the simple tube
consists internally of remarkably soft muscular tissue, but there is
no papilla present. The receptacalum seminis is a globular gland,
attached to a long slightly twisted string, originating from the
oviduct quite close to the hermaphrodite opeming.”

It is apparent from this description and the figure that
accompanies it that these organs were not at their full state of
development, and were long and string-like in appearance. Those
dissected lately by me were in a much more advanced stage (see
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fiz. 87). The spermatheca is globular at the free end, but on a
strong thick base. The vas deferens is given off from a bulbous
expansion of the penis-tube close below the junction of the thick
strong retractor muscle. The shaft of the male organ to the
generative aperture is peculiarly long. The amatorial organ is
short and thick with well-developed pointed papilla.

““ The jaw of caliasis broadly semilunar, thin, apparently smooth,
but when moderately enlarged and viewed in transparent light a
distinet concentrie striation is perceptible, and there are some very
minute radiating lines to be observed near the middle part.

““ The radula is elongately quadrangular, consisting of about 35
to 50 transverse rows of teeth, meeting at sharp angles in the
middle line ; there are about 80-100 teeth in each row. They are
all of a similar shape, pyramidal, sharply pointed and attenuated
in the front, gradually becoming wider and terminating with an
obtusely rounded base. The middle tooth is slightly contracted
below the middle, it is symmetrical ; the laterals are gradually more
bent outwards on either side and possess on the outer side near the
point a rounded and angular projection ; the angle appears to be
directed posteriorly ; the outermost teeth are quite simple. The
teeth of . discoidaliz and conjuingens are exactly similar to those
of calias, only comparatively smaller.” (Stoliczla.)

The genus Sophina is perhaps the most interesting in the family
?mnt:dzs} it is the most aberrant of all I have examined. It
presents dep.:u ture from the ordinary type, particularly from those
which the form of the shell recalls. The most striking character
is the radula; there is nothing approaching the peculiar simple
form of the teeth in any known genus of the family, Next, the
large, broad, left dorsal lobe, entire fn:-r its whole length, without
a trace of aslit. This character is that of an old Peninsular India
group met with in Ariophanta (Nilghuria) solata, Ariophanta
tranquebarica, and with a slight slit about halfway in Xestina
ligulata, basileus, and chenwi. The peculiar structure of the
columellar margin is probably due to this mantle-lobe and the large
left shell-lobe Lumhmed the latter being tongue-like and e‘imndnm
far back, it would be ¢ lose to and play around the umbilicus.

With re,t_::u'{l to the distribution of Sephine, it is an interesting
point whether it is the remnant of a genus at one period more
widely spread than 1t 1s at present along the narrow belt of the
Tenasserim coast, or whether it is of more recent and local develo p-
ment. The former seems to me to be the most likely, although
there is no Indian genus at present known with which it can be
linked up. It is the associate, as Stoliczka points out, writing of
the physical features of Moulmein, of several very peculiar and
interesting genera, which are known now to range further than
when he wrote, There is a large extent of country yet to be
explored to the northward, and species related to Sophina may be
looked for on the flanks of the great gneissic backbone of the
Malay Peninsula, and away into the Shan country and Upper
Burma. |
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[453. Sophina calias, Bs. (Helix) A. M. N. H. (3) iii, 1859, p. 472
wd. op. cit. (3) v, 1860, p. 26; Pfr. (Helix) Mon. Hel. v, 1868,
p-112: H. & T. C. L. 1876, pl. 147, figs. 2, 3; Newi!ll, Nanina
(Sophina) Hand-l. i, 1873, p. 52.

Sophina discoidalis, Stel. J. A. 8. B. 1871, 2, p. 258, pl. 19, ﬁgs A,
| b o e Helix I,bﬂphlllft}, Mon, Hel, vii, 1876, ks
H. & T. . 1. 1876, pl. 147, fig. 7; Newmll, Hand-l. - 187 ,p 52,

Sophina schistostelis, Bs. (IIellx ) A. M. N, H.(3)iii, 1819 p- 473;
(3) v, 1860, p. dr', Pfr. (Helix) Mon. Hel, v, 1868, p. 1ii 5 id.
. e. vii, 1876, p. 116; H. & T. C. 1. 1876, pl. 147, figs. 5, 6;
Nevill, Nanina l_‘wphm'l} Hand-1. 1, 1878, p. b2,

Sophina calias, Stol. J. A. 8. B, 1871, 2, p. 2?5, pl. 19, figs. 1-4 &
7-9 (anatomy and shell).

Fig. 87, A, A,

Shell narrowly umbilicated, depressedly orbiculate, solid,obliquely
striated, pale horny ; spire flat, apex slightly raised, obtuse, suture
marginate ; whorls 5, convex, moderately increasing, the last
rounded at the circumference, below slightly convex; aperture
broadly lunate, suboblique; peristome straight, acute, the colu-
mellar margin ﬂhllqueh descending, thickened, shrrhtlj,f reflected,
at base narrowly notched, extremity of notch keeled umbil licately,
forming a gra.dml spiral receding w iithin the narrow umbilicus.

Large species: major diam. 15, min. 135, alt. axis 6 mm.

Ordinary size: ., S e it

Hab. Near Moulmein at the Farm Caves and Tav oy ( Tfmnbafi]

The specimens from Tavoy are very solid and milky white in
colour. The adult shell always shows two periods of growth, the
position of the old aperture showing as a varix on the last
whorl. |

[454. Sophina schistostelis, B (Helix) A. M. N. H. (3) iii, 1859,
p- 473, (3) v, 1860, p. 27; Lfr. (]ILII}:} Mon, Hel, v, 1868, p. 111
wd, t.oc. vil, 1876, p.116; H. & T (Sﬂph]nn)ﬂ' I. 1876, ]1314?_,
figs. 5, 6; j‘ueufe.’,]j\amm (Sophina), Hand-I. i, 1878, p. DJ
L‘*D'Elhlllﬁ. -‘:ﬂ.llu*?- Stol. J. A. 8. B. 1871, 2, p. 225, pl. 19, ﬁn's 1-4 &
/-9 (anatomy and shell).
T"'E.-Ie fie. 86, p. 283; fig. &7, B, B'.

Shell perforate, globosely depressed, thin, smooth, 1rrequar1}r
transversely striate, translucent, shiny, pale hmm ; spire short,
apex allghth elevated, obtuse, suture impressed and marginate ;
whorls 41-5%, above and below slightly convex, rounded on the
last ; aperture Suhlo‘rum’]at{,ij" lunate ; peristome thin, straight;
mlume]lar marwm vertical, thickened slightly, i{}rmlug with the
basal margin of the peristome a deep notch or cleft, compressed
into a sharp keel round the umbilicus and retreating within it.

Specimen described : major diam. 16, min. 13-5, axis 85 mm.
(Specimen described by Benson.)

Hab. Near Moulmein.

This species can be determined at once by the deep cleft, which
is longer and deeper than in any other species of the genus.]
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[Fig. 87.—8pecies of Sophina,

A, Sophina ecalias. % 3.
A’ Columellar margin and noteh with umbilieal keel of same, x 8:25.
B, B'. Sophina schistostelis.
i discoidalis.
. CORJURGENS,
E B i Sforabilis, var, bensoni,
F,F. , forabilis
i " showing noteh,

¢, columellar margin ; p, peristome ; £, umbilical keel ; n, noteh. ]
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[ 455, Suphina. diaﬂﬂiﬂaﬁa. Stol. J. A. 8. B. 1871, 2, p. 258, pl. 19,
11, ; Pfr. Helix (Sophina), J."'cm ﬂ'ﬂf 1?11, 18?3
{: ll.r, 74 ‘j :’ {"::nphum} C. I. 1876, pl. 147, fig.7; mH
anina {Hup]ntl‘l; Hand-l, i, 1878, p. a2,
Fig. 87, C, C', p. 287.

Shell depressed, subdiscoid, openly umbilicated, circular in
shape, thin, pale hmnv, sometimes with a rufous h*md near the
periphery ; whorls 5-52, closely and regularly wound, slightly
convex, transverse strize very minute and close, suture depressed,
and below the suture spiral impressed lines not very distinet,
apex a little prominent; aperture semilunate, subvertical, the
columellar margin short, thickened, oblique, reflected slightly at
the base, with a shallow noteh, forming a pronounced sharp keel
within the umbilieus, seen perspectively and regularly to the apex.

Sp. B.M.: major diam. 10-5, min. 9-5, axis 4'5 mm.

Hab, Moulmein Limestone Hills, Ataran River (Zheobald). ]

[456. Sophina conjungens, Stol. J. A. S. B. 1871, 2, p. 257, pl. 19,
figs. 6, 13 ; Pfr. (Helix) Mon. Hel. vii, 1876, p. 118; H. § T
(Sophina) €. 1.1876, pl 147, figs. 8,9; i“.ud{,l‘\anmaiﬂophma],
Iftrmﬂ 1, 1878, p. 52.

1"‘:'?‘ ﬁj, ]} ]}’

Shell globosely orbiculate, slightly depressed, thin, transparent,
openly umbilicated ; sculpture none, transverse lines of growth ;
colour horny pale sienna tint ; spire depressedly conic; suture
shallow ; whorls 5, very convex, tumid, increasing 1eguIm]y,
apmtme ovately lunate, oblique; pvnsi‘mne thin; columellar margin
nearly vertical, slightly reflected, thin, very ieebl:, notched at base
at junction of the peristome, i‘mmmﬂ' an indistinet umbilical
keel.

Specimen in British Museum, from Stoliczka : major diam. 12,
min. 104, alt. axis 5 mm.

Lr;rmhh,r South of Moulmein.]

[457. Sophina forabilis, Benson, 4. M. N. I, (3) iii, 1859, p. 389
(emend. char.), p. 473 Pfr. (Helix) Mon. Hel, v, 1868, p. 112;
H.: & T f‘:acrph'lll‘ﬂ C. I 1876, pl. ll:, figrs. 1 4; Newll,
Nanina (Sophina), Hend-1. i, 1878, p. 52,
Fig. 87, F-F".

Shell semiglobosely conoid, very openly and perspeetively um-
bilicated, transversely striate ; sculpture under high power very
fine longitudinal striation on the upper whorls, beneath and
around the umbilical keel the striz become quite coarse and
distant ; colour horny brown; spire conoidly depressed, apex
rising elzrrhflh subobtuse ; whorls 51-6, convex, rather rapidly
increasing, rounded on the periphery, aperture roundly and
obliquely lunate ; peristome vertical, acute ; columella sinuate,
somewhat thickened, at the junction with the peristome is a fold
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or short close cleft forming a very sharp keel, continuous up the
umbilicus.
Size specimen figured: major diam. 8, min. 7'5, alt. 4 mm.
Large spec. in Brit. Mus.: ,, . e A
Hab. Damotha, near Moulmein. Figured specimen from the
Godwin-Austen collection : received from Stoliezka,
This species may be known from all others of this genus by
the coarse spiral striation on the basal side.]

[458. Sophina forabilis, var. bensoni. Fide fig. 87, E, E'.

Shell globosely conoid, umbilicated ; surface smooth, not polished ;
colour umber-brown ; spire depressedly conoid, suture impressed ;
whorls 5, increasing regularly, the last two rather more rapidiy,
rounded on the periphery; aperture ovately lunate, oblique,
columellar margin subvertical, very slightly thickened, forming a
sharp angle with the peristome, but no notch, the angle continued
perspectively as a blunt keel within the umbilicus.

Size: major diam. 7+5, min. 6'9, height axis 4 mm.

Hab. Damotha, near Moulmein (Stoliezka).

Three specimens of this shell received by me from Ferd. Stoliezka
in the same tube with S. forabilis, but the absence of striation in
the umbilical region and the different form of umbilical keel are
sufficient to distinguish the species. 1t is very close to S. conjungens,
but much smaller. Several examples named forabilis in the British
Museum collection agree with this form, ]

Genus HEMIPLECTA.

Hemiplecta, Albers, Heliceen, 1850, p, 060; Godwin-Austen, Mol.
Ind. ii, 1898, p. 70.

Type, H. huwmphreysiana, Lea, from Singapore. [Fig. 88, A-D.]

Range. Burma, Siam, the Malay Peninsula and part of the
Malay Archipelago. Species from the peninsula of India formerly
referred to this genus are now known to belong to Ariophanta.

Shell perforate or umbilicated, subterminate or depressed, rather
solid ; whorls regularly increasing; aperture lunate; peristome
obtuse, sometimes more or less thickened.

Animal with both right and left shell-lobes developed, but small ;
dorsal lobes large, the left divided into two parts. Mucous pore
large, sometimes with an overhanging lobe above. Foot divided
longitudinally beneath.

In the generative organs the dart-sacis very large and eylin-
drical, the spermatheca small and pear-shaped; the retracted
muscle of the penis attached at about two-thirds of the length from
the distal extremity to the junction of the vas deferens, without
any free cecum. No kale-sac.

Radula long and broad, with many teeth in a row. In
I, Tnplreysiana Godwin-Austen found 163 rows, each contain-
ing 1256 . 2 .20 .1.,20.2. 125 (147.1. 147) teeth. The

U
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median and admedian are almost triangular, without distinet
lateral cusps. The outer laterals are unicuspid at first, bat soon
become bicuspid and towards the margin are small and narrow.

As the animals of the Burmese forms referred to Hemiplecta,
with the exception of H. uter, are imperfectly known or un-
known, it is doubtful whether all belong to the present genus.

[Fig. 88.— Hemiplecta huwmphreysiana.

A. Animal, spirit-specimen, viewed from left side. x 1'8,

B. Ditto, ditto, viewed from the anterior and lower side,  1‘8,
O. Genitalia, natural size.

D. Teeth of the radula, X 276; jaw, X 6.

Hemiplecta uter,
E. Teeth of the radula, X 276; jaw, x 6.]

LAFGES B L S

L Rl v,
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A, Subturbinate.

459. Hemiplecta uter, ZTheobald (Helix), J, A. S. B. xxviii, 1859,
p. 305; Pfr. gHelix} Mon, Hel. v, 1868, p. 227 ; H. & T. (Helix)
C. I. 1876, pl. 50, figs. 7, 8; Newll (Nanina), Hand-l. i, 1878,
p- 30; Godwin-Austen, Mol. Ind. ii, 1898, p. 77, pl. 82, figs. 1-1 4
(radula).
[Fig. 88, E. |

Shell openly perforate, depressedly turbinate, thin, yellowish
white, ornamented with lines of growth obliquely crossed by small
flexuous irregular ridges and furrows, which disappear a little
below the periphery, the lower surface being smooth and finely de-
cussated ; spire conoidal, apex acute, suture impressed ; whorls 5,
slightly convex above, the last %carcel_',' descending, keeled at the
penpherj,' rounded below ; aperture oblique, rﬂundly lunate, about
as broad as high; peristome thin, straight, columellar margin
vertical above and fria.ngul;u-]y reflected.

Major diam. 27, min. 24, height 17 mm.

Hab, Near Moulmein and hills west of Toungoo (Theobald).

Animal with a very small lobe above the mucous pore. Small
shell-lobes to mantle. Teeth of radula similar to those of
H, humphreysiane: 77 .38 ,10,1.10,38, 77 (125, 1.125).

B. Depressed.

460, Hemiplecta undosa, Blf. (Nanina) J. 4. 8. B. 1865, 2, p. 68;
Pt {Ithx} U'fm Hel, v, 1868, p. 161 ; H. & T. (Helix) C. 1.
1876, pl. 8, figs. 2, 8; Jeuch’, Nanina (Hemiplecta), Hand-I, i,
1875, p. 47.

Shell rather narrowly umbilicated, conoidly depressed, rather
solid, whitish, in dead shells marked above by cblique strize, crossed
by uregu]M series of close spiral (longitudinal) impressed lines,
smoother beneath, the concentrie lines becoming fainter below the
periphery ; spire low, conoid, apex obtuse, suture impressed ;
whorls 5, rather rapidly inereasing, convex ahove, the last broader,
subangulate at the periphery, rounded beneath ; aperture diagonal,
roundly lunate, as broad as high: peristome simple, straight,
columellar margin oblique, slightly carried forward and reflected
above.

Major diam. 36, min. 31, height 21 mm.

Hab. Shan Hills, east of Mandalay, Burma.

This species somewhat resembles the Singapore H. humphreysiana
in form and sculpture. Only dead decorticated specimens were
originally obtained, but fresh shells may have a yellowish or
brownish epidermis. Hanley's figure represents a shell with
strong oblique seculpture, a distinet keel at the perlphel,j , and yel-
lowish in colour, and may represent a distinet species or ‘n'l-I‘iErt:,

H. zvminayensis, Godwin-Austen, P. Z. 8. 1888, p. 241, from
Zimmé (Chieng Mai) in Siam, is a ln,rge umber-brown spﬂcies, 23

v 2
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inches m diameter, and allied to the ecommon Siamese Hemiplecta
distineta, Pfr., of which it may be a variety. No specimens have
hitherto been obtained within British territory in Tenasserim, but

it is not improbable that, like other Siamese shells, it may be
found.

46G1. Hemiplenta? textrina, A= (Helix) 4. M. N. H. (2) xviii, 1866,
p. 2562; Pfr. (Helix) J'ilrf.-m fHel. 11 1859, p. SB; Ee_"}"'. (Nanina)
5 S 5. 1865, 2, p. 87; H. & T, [HL]H} C. 1. 1876, pl. 52,
figs. 2, 5; Nevifl (Nanina), Hand-[, 1, 1878, p, 32; Godwin-Austen
(Macrochlamys), Mol. Tnd., i. 1883, 11] 21, ﬂrr 37 (sculpture).

Shell perforate, depressed to conoidly depressed, rather thin,
pale rufescent to whitish horny, the whorls transversely striated
above and decussated with fine impressed spiral lines, smoother
beneath, and the decussating lines gradually dﬁappearmg on the
base towud% the perforation; spire varying from very low to
depressedly conoid, suture slightly impressed; whorls 51-61,
flattish, gradually increasing, the last varying from subangulate
to dlﬁtlnLtl} angulate at the periphery, generally slightly angulate,
convex beneath ; aperture slightly oblique, broadly lunate ; peri-
stome obtuse, slightly thickened and opaque white lnsufle basal
margin almost straight, slightly arcuate, columellar short, simmte,
oblique, moderately reflected above.

Major diam. 29, min. 25, axis 15 mm.

Hab. Western Pegu and Arakan as far north as Akyab.

The animal has a small lobe above the mucous caudal gland,
and the foot is flatter than in Macrochlamys. Colour light grey ;
genitalia and radula undeseribed.

A large shell measures 36, 31, and 18 mm., a small one, with the
spire higher than usual, 25, 22, and 141. Shells from the neigh-
bourhood of Thayetmyo and Prome have the periphery much
less angulate than those from Bassein.

This species and f1. theodori may possibly belong to Macro-
chlamys, but they are more probably members of the present genus
or nearly allied to it.

462. Hemiplecta theodori, 7% (Helix) Zeitsehr. Mal. 1846, p. ]5'1
Pfr. (Helix) Mon. Hel. i, 1848, p. 70 ; #d. t. e. vii, 15;6 p. 122
H. & T. (Helix) C. I 1876, pl. 59, figs. 7, 8.

Shell openly perforate, depressed, sublenticular, pale yellowish
tawny, rather thin, subeostulately striated, the striz decussated
by spiral (lnnrntudmal) impressed lines; spire low, apex obtuse,
suture impressed ; whorls 6-6, convex above, the last bluntly
angulate at the periphery, descending near the mouth in adults,
moderately tumid beneath ; npertum oblique, almost diagonal,
broadly lunate; peristome white, slightly thickened inside, outer
margin hmmll;f sinuate, columellar curved, oblique, briefly reflected
above.

Major diam. (of adult from Ataran) 26}, min. 24, height
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13 mm. Another specimen measures 24 x 21 x 10§ ; an immature
shell from Mergui 27 x 231 x 13.

Hab., Mergui (Philippi), Yanglaw, Tenusserim valley ; Ataran
Valley (Theobald) ; top ot Muleyit (Fea).

The type deseribed by Philippi appears to have been immature,
as was certainly the shell ficured by Pfeiffer in Mart. & Chemn.
Conch.-Cab. 2nd ed. no. 687, pl 110, figs. 1-3. The two specimens
obtained by Theobald from Ataran, now in the British Museum,
are probably the first adult shells described.

This species is distinguished from /f. fextrina by much coarser
sculpture, descending last whorl, and more oblique and small
aperture.

463. Hemiplecta ? gordonize, Bs. (Helix) 4. M. N. H. (3) xi, 1863,
p. 87; Pfr. (Helix) Mon. Hel. v, 1868, p. 402; H. & T. (Helix)
C. 1. 1876, pl. 27, fig. 42,

Shell perforate, orbiculate, depressed, rather thin, whitish, above
obliguely striated on inner whorls, plicate on outer whorls, beneath
smooth, radiately striated, and decussated by subdistant concentrie
impressed lines; spire almost flat, apex slightly raised, obtuse,
suture 1mpressed ; whorls 7, slowly inereasing, slightly econvex,
outer whorls concave outside near suture, the last sharply and
compressedly keeled, not descending: aperture nearly vertical,
broad, angularly lunate ; peristome obtuse, white, slightly thick-
ened inside, basal margin arcuate, columellar short, slightly reflected
at perforation.

Major diam. 33, min. 30, axis 11 mm.

Hab. Nidoung Toung, Ataran Valley, near Moulmein.

The affinities of this species are very doubtful, and it may belong
to the Helicidee.

464. Hemiplecta ? auriett®, Tupp. Canefri, Nanina (Macrochlamys),
Ann, Mus. Civ. Gen. xxvii, 1889, p. 318, pl. 8, figs. 4, 5, 6.

Shell narrowly umbilicated, suborbiculately depressed, sub-
angulate at the periphery, rather thin, closely and strongly decus-
sated above, silky, olivaceous, glossy beueatl paler, and radiately
striated ; spire but little mi‘:u.l, npex -::-bluhe whorls ﬁgj slowly
increasing, the last not descending, slightly flattened at the base;
aperture slightly oblique, regu]m y ovately lunate; peristome
simple, acute, margins remote, columellar oblique, br 1eﬂy reflected
over the umbilicus above at its insertion.

Major diam. 24, min, 21, height 10} mm,

Hab., Muleyit, Tenasserim, at about 6000 feet elevation (ZFeq,
Beddome).

The suture is lightly impressed and not as represented in the
figure. The sculpture resembles that of Euplecta indica,

The affinities of the species are doubtful ; it may belong to the
Helicidze.
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Genus HAUGHTONTA.
Subgenus Haughtonia, Godwin- Austen, Mol. Ind. ii. 1899, p. 120.
Type, . conferta, Ptr.
Llange. The Andaman Islands.

Shell perforate, subglobose, rather solid, with a thick epidermis
and distinet spiral striation ; whorls about 5; aperture oblique ;

[Fig. 89.— Haughtonia conferia. !

A. Animal, viewed from the right side. x 1°7. 1

B. The mantle-edge and dorszal lobes detached. x 1°5.

C. The mantle-edge in vicinity of the respiratory oinfice, showing the
rudimentary richt saell-lobe, x 6°8.

D), Genitalia. x 1°9.

E. The male organ, from two different sides. x 1+4.

F. The jaw. X 6.

G. Teeth of the radula. x 182,]
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peristome straight, in one plane, slightly thickened within,
columellar margin with a small tooth-like swelling.

Animal with a short foot behind, the sole not divided, mucous
pore large, no overhanging lobe. Right shell-lobe rudimentary,
left wanting, anterior left dorsal lobe distinetly separate from the
posterior. DMale organ bent on itself, to which bend the retractor
muscle is attached, a long tube connecting this bend with the small
globose kale-sac ; penis dlﬁtﬂll}" to the bend forming a short tube
leading to a smmllen bulbous portion, to which succeeds a short
broad sheath adjoining the genital aperture. Dart-sac or ama-
torial organ long and cylindrical ; spermatheca small, pear-shaped,
on a stalk.

Radula with a broad median row of large teeth, somewhat as in
Hemiplecta densa, but with fewer outer laterals :

21,2,20,1.20.2.21 (43.1.43)

Median tooth almost straight-sided, with only an indication of
lateral cusps ; inner laterals without inner cusps and with outer
cusps slightly developed, outer laterals bicuspid.

This genus differs from Hemiplecta in the foot not being divided
beneath, in the want of shell-lobes, the characters of the male
organ, and the much less numerous lateral teeth on the radula.
The shell recalls certain Seychelle and Mascarene species (Stylodon
unmidentata, Erepta stylodon), but the animals do not appear to have
been described.

465. Haughtonia conferta, /. (Helix) P. Z. 8. 1856, p. 328; 4.
Mon. Hel. iv, 1859, p. 183; Godwin-Austen(Rhyssota), J. A. 8. B.
1882, 2, p.7 "U pl. 5, fig. 6 {anlnml} ifl. Helix (Rhysota), P. Z. 8.
1895, p. 442; od. Mol. Ind. ii, 1899, p. 120, pl. 99, figs. 1-8 (ani-
mal and anatomy).

Helix haughtoni, Bs. A4, M, N. H. 3} xi, 1863, p. 87; Pfr. Mon.
Hel. v, 1868, p. 92; H. & T. {:r I. 1876, El 98, fig. 35 Stol.
FoA 58 1870, p. 87 ; Nevill, Nanina (R }rqautu), Hand-l. i,
1878, p. 46.

Rhyssota chambertinii, ZTiyon, Am. Jowr. Conch. v, 1869, p. 109,
pl. 19, fig. 2

Shell perforate, subumbilicate, depressedly conoidal, subtur-
binate, solid, whitish with a thick vellowish-brown epidermis,
sculptured with oblique lines of gmut] h and fine, close, flexuous
spiral strize above and below ; spire conoidal, apex obtuse, suture
impressed ; whorls 5, sliffhth convex above, the last flatter, angu-
late at the pPll[lller, rounded beneath, compressed around the
umbilicus ; aperture diagonal, roundly ]uxth aubquﬂ,dmngulm
peristome in one plane, obtuse, allghth thmlxened inside, the
columellar margin oblique throughout, thickened and bearing a
small tooth 1n tf}".\".'l'l'(]‘:i the base, briefly reflected above.

Major diam. 34, min. 29, height 19 mm.

HHab, South Andaman Island, Mount Harriet, living on the
ground.
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[** Ammal dark brown, reddish at the pedicles. Mantle thick,
greyish brown, freckled with white ; body very rough ; pedal row
very distinet and the elongated tub(arelm whitish, basal edge pale
greyish brown, Tail-gland distinet, surrounded by a swollen
edge.” (Stoliczla, attached to his drawing of the animal.)]

[Genus STAFFORDIA.
Staffordia, Godwin-Austen, Mol. Ind, ii, 1907, p. 184.

Type, S, daflaensis, Godwin-Austen.

Hange. Datla Hills,

Animal. Foot pointed, no gland, peripodial margin simple with
a narrow pale margin; right and left shell-lobes present, both
small. Generative organs : dart-sac small, globose, with a long
cord-like attachment to the coronal gland ; penis simple ; sperma-
theca long. Radula with aculeate laterals.

The Dafla Hills, in which this very aberrant mollusk was
found, lie on and north of lat. 27° and between long. 93° 10" and
93° 50, at the base of the Eastern Himalaya. “\othmg like it
has been as yet found in : any part of India or ‘Burma.

The shell of this species is an instance of how shell-character
may be misleading in classification. So like is it to many species
of true Macrochlamys, any conchologist would place it in that
genus.

In a paper on the Helicide (Zonitide) collected during the
expedition into the Dafla Hills, Assam (Journ. Asiat. Soe.
Bengal, vol. xlv, pt. 2, 1876), occurs the first notice of the type
species, |

[466, Staffordia daflaensis, Godwin-Austen.
Helix lubrica, Fs. P ; Godwin-Austen, J, A. 8. B. xlv, 2, 1876,
p. 311, pl. 8, fig. 9; 4d. (Macrochlamys) Mol. Ind.i, 1883, l. 21,
tig. 6 (sculpture) ; #d. ¢. e ii, 1907, p. 185, pl. 113, figs. 1-
Macmchlamws aheugmuns:s, Godwin-Austen, Mol, Ind. i, 1383
p- 102, pl. 22, fig. 5 (young shell).

Original description :—Shell depressedly tumidly conoid, umbi-
licated, solid, rather flat on base. Sculpture very regular, longi-
tudinal, sharply defined, broad-ridged ribbing. Colour rich
olivaceous with ochre tint. Spire low, sides convex. Suture
shallow, adpressed. Whorls 6, rapidly increasing, the last rounded;
aperture broadly ovate, oblique, milky white within; peristome
acute, sinuous above and slightly so below, much reflected at
umbiliecal margin ; columellar margin very oblique and descending.

Major diam. Minor diam, Alt. axis, Alt. b-w
Largest size : 23'5 20-0 9-4 7'8 mm.
Smaller size: 18:3 16-2 8-0) 58

Hab. Shengorh Peak, Dafla Hills, 7000 ft. (Godwin-Austen).
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It was an abundant species in the Dafla Hills, varying much in
colour aud size, often being of a pale ochraceous-grey tint, On
Toruputu Peak it occurred also with the same characterisiic
sculpture, but thinner in structure.

“ Animal. Fore part of foot and head, as well as the tentacles,
dark slate ; extremity of foot pointed (no gland visible, fig, 90, B),
pale grey, edged ligcht fleshy; sole of foot dark orange ; mantle
very slightly reflected in front, with no tongue-shaped process.

=L

* Length 2-0" ; tentacles 0-5" ; shell, major diam. 0-95".
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[Vig. 90.— Staffordia daflacnsis,

A. Animal from right side, showing the right dorsal lobe. X 3'4.

A, Animal from left side, the left dorsal lobe and part of the branchial wall
removed, showing the male organ and position of its retractor musele
attachment, = 3-4.

B. Head and extremity of foot, from drawings from life,

C. Extremity of foot, from spirit-specimen. X 3+4.

D, Jaw, X Y, and teeth of radula, x 270,

I, Generative organs, X 3:5. corgld., coronal gland ; &, dart.

E', Dao. » 39, First specimen dissected.)
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The only part of this original description which was wrong
relates to the tongue-shaped process or shell-lobes: these were
seen to be present in the second specimen soaked out ; they are
small, particularly the right, and might easily be overlooked in
life. This had clearly a pointed foot, not divided below as in
Magrochlamys, with an indistinet central fold, no peripodial
grooves, very dark grey, a rather smooth surface with a pale
narrow peripodial border.

From the two soaled-out specimens I have been able to make
out much more of the genitalia than the first alone presented,
which was incomplete (fig. 90, E).

The generative organs are most interesting and fall in with the
dissimilarity to Zonitoid genera, such as Macrochlamys, presented
in the external characters., They are altogether different from
any species of Indian Land Mollusea I have hitherto seen,
particularly in the form of the dart-sac. The penis is a simple
tube bent on itself near the short retractor muscle. The sperma-
theca is long and ample. The oviduct in both cases was destroyed,
but in the second specimen the junction of the vas deferens was
intact. The dart-sac is short, rounded at the distal end, and on
being opened out a blunt leathery solid dart was disclosed.
Attached to the head of the dart-sac at its central point is a tube
of great length: in the first specimen this is thin at first, then
swelling out much larger in several coils, and again becoming
thinner; in the second specimen this rope-like tube is more
uniform in size, much coiled together where it is attached to a
glandular mass, this was much broken up, but a large portion
was seen enveloping a part of the spermatheca.

This long rope-like attachment to the dart-sac, which in the
first specimen had no attachment, left very much that was
doubtful as to what it could be ; the second specimen clears this
up, and we are presented with an amatorial organ similar in its
main points to that met with in the genus Dyakia, particularly
in that of D, striata var., described by me in the ‘Proceedings
of the Malacological Society,” vol. viu, pt. 2, June 1906.
This is an extremely interesting point of resemblance—con-
fined to one organ, and yet not shared in by several important
characters. In Dyalia there is a large mucous pore, and the
peripodial margin is fringed as in the Zonitide generally. There
are no shell-lobes either. There are minor details in the genitalia
which may be noted : the spermatheea in Dyakia is very small,
the dart is calcareous. The radula is of the same type in both,
the laterals being aculeate. The penis in both is of the same
simple type. The radula of the Dafla form has 98 rows of teeth
and the formula

obe b 28 el e, = han
68 .1 .68

The centre tooth is fricuspid, the admedians also tricuspid, the
inner cusp high up, the outer one lower down; the 13th tooth
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has no noteh. All the laterals are shortish aculeate teeth, becoming
very small on the margin,

The jaw is large, solid, convex on the edge, and rather straight
in the centre as opposed to the usual central projection.]

[467. Staffordia daflaensis, var., Godwin-Austen, Mol. Ind. ii, 1907,
p. 185, pl. 113, fig. 2 (shell).

Original description :—Shell :  seulpture coarse longitudinal
ribbing, rather irregular ; colour ochraceous olive-green.
Size: maj.diam, 16-4, min, 14-8; alt. axis 8-0, alt. b.-w. 6:5 mm.]

[468. Staffordia toruputuensis, Godwin-Austen, Mol. Ind., ii, 1907,
p- 185, pl. 113, fig. 3 (shell).

Original deseription :—Shell not fully grown; sculpture very
smooth, with a thick shining epidermis with indistinet striation ;
colour light ochraceous olive-green.

Size : maj. diam. 165, min. 14:0; alt. axis 725 mm.

Hab. Toruputu Peak, Dafla Hills.]

[469. Staffordia staffordi, Godwin-Austen, Mol. Ind. i, 1883, pl. 21,
fig. 14 (sculpture) ; #d. ¢. e. ii, 1907, p. 185, pl. 113, fig. 4 (shell).

Original deseription :—Shell : umbilicus almost hidden, mode-
rately solid, with a thick epidermis, very globosely conoid, rounded
below ; sculpture small, elongate papille arranged longitudinally,
and differing from all the other species collected in the Dafla
Hills ; colour olivaceous ochre ; spire low ; suture shallow ; whorls
5, sides convex above, rather flattened on the periphery of the
last whorl ; aperture lunate, narrow, subvertical, milky white
within, rounded below; peristome thin, slightly sinuate below, and
nearly vertical near the columella.

Size: maj. diam. 15-2, min, 13-2; alt. axis 7-8, alt. b.-w. 6:0 mm,

Hab. Toruputu Peak, Dafla Hills, 7000 ft.

The shell is not adult, but the seculpture is so peculiar I have
been obliged to designate the species, which I have named after
the Brigadier-General who commanded the Expedition.]

Genus DYAKIA.
Dyakia, Godwin-Austen, I'. £, 8. 1891, p. 29, pl. 5, figs, 4-4¢, 5-5b
(generative organs).
Semperia, Godwin-Austen, Mol. Ind. 11, 1898, p, 82,

Type, D. hugonis, Pfr., from Borneo.

Range. From Tenasserim throughout the greater part of the
Malay Archipelago.

This genus is chiefly distinguizhed from Awiophanta by the
characters of the radula, and especially by having bicuspid
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marginals, each with two subequal points. The central tooth
is either tricuspid with large lateral cusps close to the apex, or
devoid of lateral cusps. Lateral teeth bicuspid. In a specimen of
D, retrorsa there were on each side 12 inner lateral teeth and 45
marginals. The jaw had ne inner median projection.

[The generative organs, as shown in the type, are peculiar, the
amatorial organ having a bunch of secretory glands at the free end
and a long slender caleareous dart.]

470. Dyakia? retrorsa, Gould (Helix), Bost. Jowr. N, I iv, 1844,
p. 455, pl. 24, fig. 4 ; Pfr. (Helix) Mon. Hel. i, 1848, p. 76; id.
L. e. vii, 1876, p. 128 ; H. § T. (Helix) C. I, 1876, pl. &5, fig. G;
Godwin-Austen (Ariophanta), Mol. Ind, i, 1883, pp. 133, 136,
pl. 34, figs. 4-8; ¢d. (Semperia) & e. ii, 1898, p. 82; v. Mart,
Nanina (Hemiplecta), Jouwr. Linn. Soec. xxi, 1889, p. 161.
Helix saccata, Pfr. P. Z. 8. 1854, p. 49 ; id. Mon. Hel. iv, 1859,
. 30; dd. ¢ e vil, 1876, p. 96; Godwin-Austen, J. A. 8. B.
1880, 2, p. 153.

Shell sinistral, narrowly umbilicated, thin, obliquely striated
and marked, on the last whorl especially, above and below, with
fine spiral, slightly undulating wrinkles ; spire conoidal, with an
acute apex, suture emarginate ; whorls 21, rapidly increasing,
flatly convex above, the last compressedly keeled at the periphery,
swollen beneath, not descending ; aperture diagonal, ovally lunate;
peristome thin,

Major diam. 45, min. 36, height 23 mm,

Hab, Tenasserim; Tavoy and Mergui ; Mergui Archipelago.

(The generative organs of D.? setrorsa have not yet been
examined, and it is to be seen whether they conform to the sinistral
type species (D. hugonis of Borneo) or not. |

' Dr. Blanford’s manuscript included the genera Parinacella and
Vitrina, both of which I consider will be better brought into the
volume on the Helicide, and after Z'rochomorpha, which I trust
may follow next in the * Fauna of British India’ (Mollusea). In
the genus Fitrina areincluded three species: pellucida, a typical
species, and two others which cannot be said to be so, viz
papillaspira, Godwin-Austen, from the Khasi Hills, and canefirii=
birmanica, Tapparone Canefri; it was this naturalist who con-
sidered a species obtaired by M. Fea at Bhamo to be the same as
Austenia papillaspira. 1 would call attention to the fact that
the Bhamo shell was never compared with the type in my col-
lection, and that it is by no means certain the animals are alike,
that of the Khasi form being unknown, while the Bhamo species
is deseribed as having no mucous pore, and for this reason alone
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it was placed in Fatrina. For the present, and until more is
known of the Khasi Hill species, it i1s safer to place it in the
genus Cryptaustenia, after No. 2806, p. 188,

I cannot believe these tropical forms are related to, or that
their anatomy is comparable with, that of the Palmarctic genus
Vitrina, on the ground of a single clmmeter viz. a pointed foot.

1‘.‘Flllm-,m Theobald (J. A. 8. B. 1870, p. 401} deseribes a Vitrina
ataranensis from the river of that name in Martaban and which
Nevill placed, I think rightly as far as the knowledge we possess,
in the genus Vitrinopsis of Semper, Hand-l i, p. 17. I have a
single specimen of this species received from Theobald, of which I
have made a drawing. 1t has a long very pointed foot, and
apparently no mucous gland ; but as in some of these forms the
foot tapers to an overhanging lobe, very much concealing the slit
of the mucous gland below, it is very difficult in a badly-preserved
hardened spirit-specimen to tell whether a mucous pore is present
or not : atarancnsis has ample right and left shell-lobes. This
being the only specimen known, except the single one in the
Caleutta Museum, I have not attempted to cut it up.]

APPENDIX.
To follow No. 286, p. 188 /—

286 «. Cryptaustenia? papillaspira, Godiwin-Austen (Austenia), Mo,
Ind. 1, p. 153, pl. 37, tigs. 4-4 & (1833); . Tapp. Canefre
(Helicarion), Ann, Mus. Civ. Gen. xxvii, p. 316 (1889).

Shell depressedly subrrlohofse, very thin, transparent, smooth,
polished, light horny; spire %L“l‘llﬂ&l}' raised, but apex prominent,
nipple-shaped, suture slightly impr Lbsﬁd whorls 3, convex;

aperture oblique, lunately ov al margins converging, upper arcuate,
columellar broadly sinuate,

Major diam. 104, min. 8, height 5} mm.

Hah. North Khasi Hills (Godwin-Austen) ; Bhamo (Fea).

This differs from allied forms in the raised prominent apex.

According to Signor Canefri, this has no mucous pore, but the
tail ends in a point. The animal jumps about when disturbed, as
salivs does.,

#286 4. Cryptaustenia? canefrii.
Vitrina birmanica, Tapparone Canefri, Ann, Mus, Civ. Gen. xxvii,
p. 516 (1889), nee Philipp:.

“ Shell imperforate, globose, thin, pellucid, very polished, pale
amber ; apex slightly exserted, obtuse; whorls 4, irregularly
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wound, the last large, globose, all separated by a deep suture and
an impressed serrulate line ; surface smooth, marked by strie and
obsolete waved furrows throughout its length : aperture round,
lunate, broad, columellar margin incurved, slightly reflexed at
the hase.

“ Major diam. 10, min. 72 mm.

“ Animal blackish grey above, anterior lobes with black lines;
sole of foot pale, often divided by a paler median zone.” (7.
Canefiri, In Latin.)

Hab, Near Bhamo,

[The mext two species were included in Macrochlamys by
Blanford. I place them here because planiuscula certainly is more
likely to belong to the Helicide. Until the animals are examined
it is impossible to know what their affinities are.]

Depressed or conoidly depressed.

Longitudinally striated,

Macrochlamys ? anon®, Godwin-Austen, Mol. Ind. i, 1883, p. 91,
pl. 14, fig. 8; ii, 1898, p. 48,

Shell openly perforate, subumbilicate, convexly depressed, rather
solid, finely striated longitudinally under the microscope, yellowish
brown ; spire convex, suture slightly impressed; whorls 31,
convex, the last rounded at the periphery and moderately convex
beneath ; aperture oblique, lunate ; peristome obtuse, columellar
margin oblique.

Major diam. 11, height 0:6 mm.

Hab. Caleutta; found on custard-apples.

The deseription is from the types in the British Museum
(Godwin-Austen collection). It is possible that fhey are
immature.

Shells not evceeding about 6 millimetres (a quairter of an ineh)
in diameter. (Generie aflinities often doubtful.)

Si:?rﬂfﬂf}axﬂ or subturbinate.
Smooth.

Macrochlamys ? planiuscula, Hutton (Helix), J. 4. §. B. vii, 1838,
p. 218 ; Pfr. (Helix) Mon. Hel. 1, 1848, p. 60; H. § T. (Helix)
C. I. 1876, pl. 32, figs. 7, 10 ; Godwin-Austen, Mol. Ind. i, 1883,
p- 88, pl. 16, fig. 7.

Shell obtectly perforate, subglobosely depressed, smooth, without
sculpture of any kind, translucent, scarcely polished above, more
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so beneath, light brown ; spire convexly conoidal, suture slightly
impressed ; whorls 41, convex, slowly increasing, the last rounded
at periphery, tumid beneath ; aperture subvertical, lunate ; peri-
stome thin, basal margin areuate, columellar oblique, reflected,
covering the perforation.

Major diam. 2-5, min. 2-3, height 15 mm.

Hab. Simla, Landour, Mussoorie, amongst dead leaves ( Godwin-
Austen).

The description is taken from a Mussoorie specimen.
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acalles (Euplecta), 56.
acerra (Helix), 278.
acuducta ( Euplecta), 67.
affinis {Girasia), 200.
agastyse (Euplecta), 59.
Agnatha, 1.
albata (Ariophanta), 37,
albizonata (Euplecta),
6il.
altivaga (Parvatella), 148,
ammonea ( Helix), 82,
ampulla (Indrella), 49.
ampullarivides (Helix),
33,
anceps ( Holkeion), 240,
andamanensiz (Orobia),
125,
andamanicus(Streptaxis),
i
andersoniana (Maero-
chlamys), 121, 141.
angelica (Bensonia), 172,
animula (Kaliella), 264,
annandalei  (Syama),
1567.
anone (Macrochlamys),
302,
anopleuris (Helix), 160,
apicata ( Kupleeta), 72,
arata { Holkeion), 241,
Ariophanta, 20,
Arviophantinge, 25,
narx {E‘:i',n]il.}, Laq,
aspides (Helix), 119,
aspides (Macrochlamys),
116.
aspirans (Kaliella), 262,
assamica { Durgella), 2106,
ataranensis (Sesara), 244,
atoma | Macrochlamys),
[ 40,
atra
207,

{ Psendaustena)

atra, wvar, aterrima
{Psendaustenia), 207,

atra, wvar. caslanea
{ Pseudaustenia), 207,

atra, var. cinerea (Psend-
austenia), 207,

atricolor (Macro-
chlamys), 99,

altegia (Sitala), 227,

aulopis (Helix), 128,

aulopis (Macrochlamys),
128,

auriettze  (Hemiplecta),
293.

auriformis  (Pseud-
austenia), 209,

auris (Helix), 33.

austeni (Cryptosoma),
212,

austeni (Khasiella), 160.

Austenia, 179, 191,

austeniana (Parvatella),
148,

austenianus ( Helicarion),
147.

baconi (Euplecta), 56.

bajadera ({Ariophanta),
1.

balliana (Sitala), 233.

barrakporensis ( Kaliella),
208,

baseauda { Rahula), 251.

bascaudula (Rahula),
452,

hasilessa  (Arviophanta),
41,

basileus ( Aviophanta), 41.

baszeinensis  (Sesara),
247,
bathycharax (Taphro-

spira), 250,

battimalvensis (Maecro-
chlamys), 129,

beata (Macrochlamys),
107.

beddomei (Mariglla),
206.

beddomei, var. maculosa
{ Mariella), 206.

beddomei, v
( Marimlla), 2046.

beddomii { Ariophanta),
42,

beddomii { Honea), 23.

beddomii (Streptaxis),
11.

belangeri (Ariophanta},
36,

bensoni (Cryptaustenia),
187.

bensoni (Helix), 162.

bensoni, var. sylhetensis
{ Austenia), 187.

Bensonia, 171.

bhutanensis (Dalingia),
173.

bhintanensis (Kaliella),
w7 B

bicolor ( Ennea), 16, 19.

bidentifera (Sesara),
245,

hifasciata ( Euplecta), 72.

bilineata( Macrochlamys),
1003,

binoyaensis (Euplecta),
62,

bintennensis  (Micro-
cystina), 256,

birmanica ( Vitrina), 301,

birmanicum  {Crypto-
aoma), 212,

bistrialis (Ariophanta),
a8,

blanfordi (Helix), 165,

X

nigra
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blanfordi (Oxytes), 168.
blanfordi (Streptazis), 5,
6

blanfordiana (Ennea), 17.
blanfordianus  (Strep-
taxis), 5.
bombax (Streptaxis), 4.
bombayana (Helix), 36.
brevicollis (Ennea), 19.
brunneum (Helicarion),
200,
bullula (Helix), 267.
bullula {Kaliella), 267.
burmana (Sarika), 278.
burmamiea (Streptaxis),
5.
burmanicus (Streptaxis),
1,
burrailensis
270.
burtii (Girasia), 202,
butleri { Austenia), 194,

{ Kaliella),

cachariea (Austenia),
144,
cacharica  (Macro-

chlamys), 104,

cacuminifera (Euplecta),
Ba,

calias (Sophina), 286,

camura { Bensonia), 175.

canariea (Ariophanta),

ca Ratita {Ennea), 23.

canaricus  (Streptaxis),
15.

canefrii {Cryptaustenia),

l';li‘l?ﬁ!‘iﬂﬂﬂ- { Helix), 243.

carneola (Helix), 135.

cassida (Euaustenia),
Lotk

cassida  (Macrochlamys),
148.

castaneo-labiata (Macro-
chlamys), 101.

castor (Oxytes), 168,

causia (Macrochlamys),
117.

celox (Helix), 83.

ceraria (Ariophanta), 37.

ceylanica(Ennea) (Pupa),

4;1:11.'1:“1{!3!1 “I&liﬂ, 39,

chambertinii (Rhyzsota),
205,

chaos (Macrochlamys),
116.

chennelli (Kaliella), 272

chenui  (Xestina) (Ario-
phanta}, 43.

ALPHABETICAL INDEX,

cherraensis (Kaliella),
2640,

cherraensis (Nanina),
1138,

chloroplax (Khasiella),
165.

choinix (Macrochlamys),

124,
christianme  (Satiella),
203.

223.

cinerea (GHirasia),

cingalensis (Helix), 61.

cingalensis (Streptaxis),
12.

climacterica (Khasiella),
160,

climacterica, war.
{ Helix), 158.

colletti (Kuplecta), 68.

colletti (Kaliella), 26:3.

compluvialis  (Helix),
280,

compluvialis (Taphro-
spira), 280,

compressa (Satiella), 224,

compressus (Streptaxis),
15.

f:rn'lafn'ﬂspir:n { Eupleeta),
Id,

coneinna (Durgella), 215.

coneinnus (Streptaxis),
12,

conferta (Haughtonia),
205,

confinis (Sitala), 229,

conjungens  (Sophina),
288.

consepta(Macrochlamys),
o

Conulema, 225,

conulus (Kaliella), 272.

conulus (Rotula) (Na-
nina), 70.

convallata (Taphrospira),
a974).

nana

convexa
174.
convexiuscula
corylus (Helix), 65.
corys ( Helix), 251.
corys (Kaliella), 251.
corys (Rahula), 251.
costulata (Kaliella), 261.
erenicineta (Sitala), 254,
crocea (Girasia), 201,
Cryptaustenia, 180,
Cryptibyecus, 191.
Cryptogirasia, 200,
cryptomphalus  (Micro-
cystina), Z57.

{ Bensonia),

(Helix},

Cryptosoma, 208,
Cryptozona, 26.
culmen (Sitala), 229,
curvilabris (Macro-
chlamys), 123,
cuvieri (Helicarion), 179.
cycloidea (Helix), 118,
cyeloidea (Nanina), 118.
eycloplax (Oxytes), 168,
eyix ( Hehix), 39,
eylindrelloidea (Ennea),

cysis (Ariophanta), 33.
cystia (Helix), 33.

daflaensie ( Rahula), 262,

daflaensis (Staffordia),
2006, 299,

daflaensis (Streptaxis),
10.

dalhousiz (Girasia), 202.

dalingensis (Macro-
chlamys), 83.

Dalingia, 177.

dalyi ( Ariophanta), 33.

damsangensis (Maero-
chlamys), 84.

dm'ji'lingeniis (Macro-
chlamys), 94.

decussata  (Macro-
chlamysj, 102.

dekhanensis  (Satiella),
221.

Dekbania, 204,

delectabilis  (Kaliella),
273,

depressa (Girasia), 200.

dikrangensis (Girasia),
203.

dikrangensis (Kaliella),
270,

diplodon (Sesara 7), 247.

diplodon (Sesara) (Na-
nina), 248,

diseoidalis
285,

dorani (Macrochlamys),
113,

dugasti (Maerochlamys),
118,

Thargella, 213.

Durgellinze, 213.

durrangensis (Cryptaus-
tenia), 185,

dussumieri  (Marizlla),
205,

Dyakia, 299,

(Sc|111i|1§n},

edgariana (Ratnadvipia),
T,



effulgens (Macrochilamys)
(Nanina), 130.
elisa (Streptaxis), 14.
elongata (E[a]iella}. 263,
emiliana ( Euplecta), 61.
enisa (Hemiplecta), 40.
"Ennea, 16.
episema (Sesara), 245.
erratica (Durgella), 210.
Euaustenia, 148.
Enausteniaz, 143,
eugenii  (Plectopylis),
273,
Euplecta, 51.
Eurychlamys, 1588,
exacutus (Streptaxis), 8.
excavata (Taphrospira),
280,
exilis (Ennea), 22,
extranea (Girasia), 200,
exul (Macrochlamys),
125.

faleata ( Khasieila), 161.

fartoidea ( Ennea), 18.

fartoides (Ennea) ( Pupa),
18.

fastigiata  (Kaliella),
263,

fee (Austenia) (Heli-
carion), 195,

fex: (Kaliella), 273,

fidelis (Oxytes) (Nanina),
167.

fissidens (Ibyecus), 219,

flatura (Kaliella). 269,

fHatura, wvaer. (Kaliella),
269,

flemingi (Parvatella),
147.

flemingi, war. altivagus
{ Heliearion), 148.

flexilis (Satiella), 223.

fluctuoss ( Euplecta), G5.

footel (Strepiaxis), 11.

forabilis (Sophina), 288,

forabilis, wer. bensoni
(Sophina), 280,

fordiana{Macrochlamys),
128.

fragilis (Maerochlamys),
130,

fragosus  (Maerochla-
mys), 1U8.

ealea (Sesara 7), 249,

ganoma ( Helix), 44.

gardeneri  {Ariophanta),
4,

gardeneri ( Euplecta), G4,

gassii (Ariophanta), 46,

ALPHARETICAL INDEX,

Gasteropoda, 1.

geiton ( Helix), 160,

Geopbila, 1.

gigas { Austenia), 192,

rigas (Helicarion), 194.

gigas, var. minor (Aus-
tenia), 194.

Giirasia, 191, 198,

glanea (Macrochlamys),
20

globosa (Cryptaustenia),
157.

globulus (Helix), 35.

godwini (Macrochlamys),
L0,

gordoni  (Hemiplecta),
293,

gracilis (Streptaxis), 13.

granulifera  (Euplecta),
(1118

gratiosa (Kaliella), 264,

gratulator (Sitala ), 231.

growatica (Sitala), 231.

gurhwalensis  (Euaus-
tenia), 151.

hanleyanus (Streptaxis),
ot

hardwickii  {Maero-
chlamys), 97.
hardwickii, var, politulus
{ Macrochlamys), 97,
harmeri (Sesara), 248,
harmeri, ver. anodonta
(Sesara), 240,
haroldi (Sitala), 231,
harrietensis  (Microcys-
I.ijm:l._ oy
haughtoni (Helix), 295,
Haughtonia, 294.
hebeseens { Maern-
chlamys?), 151.
Heliearion, 179,
Helicarionina, 179,
helicifera (Sesara), 246.
Hemiplecta, 289.
hengdanensis  ( Macro-
chlamys), 108,
hepatizon  (Macro-
chlamys), 102,
heterea (Ariophanta),
N e
heteroconcha  (Crypt-
austenia), 1585
himalayana (Helix), 31,
hochstetteri  ( Micro-
cystina), 254,
haodgsoni ( Macro-
chlamys), 85.
Holkeion, 2038,

07

bonesta (Macrochlainys)
121.

honesta (Sakiella), 238.

honesta, war. andersoni
(Maerochlamys) (Nan-
ina}, 141.

honesta, war. ander-
sonlana ( Nanina), 121,
141.

honesta, var. tenuior
(Maerochlamys), 121,
259,

hookeri (Girasia), 200,

hookeri  {Macrochla-
mys), 106,

Hoplites, 198,

hugonis (Dyakia), 299,

humphreysiana ( Hewi-
plecta}, 289,

hungerfordiana (Sesara),
244,

hyba (Khasiella), 162,

hyphasma (Euplecta),
G,

hypoleuea  (Macro-
chlamys), 120,

Ibyecus, 218,

immerita (Ariephaota),
41.

indica ( Euplecta), GO.

indica (Macrochlamys),
95.

indieus (Maecrochlamys)
{Helix), 9.

Indrella, 42,

inermis (Sesara), 247,

infausta (Macrochlamys),
153.

infrendens
245,

infula (Sitala), 225,

ingrami (Sesara), 248,

injussa (Sitala), 234,

inth'l'rupt.n { Ariophanta),

(Sesara),

intensa (Sitala), 235.

intumescens  (Ario-
phanta), 32.

nusitatum  (Crypto-
aomal, 211.

irradians (Ratnadvipia),
T6.

isabella ( Helix), 63,

isabellina  (Euplecta),
0OR,

jacquemonti  (Bensonia),
174.

jainiana (Maerochlamys),
L
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jaintiaca (Kaliella), 260.

jaintiaca, var. (Kaliella),
260,

jamuensis (Bensonia),
173.

juliana (Xestina) ( Ario-
phanta), 44.

kadapaensis  (Ario-
hanta), S0.

’Lmﬂt (Sarama), 275.

Kaliella, 2h7.

kandiensis  {Maecro-
chlamys), 139,

kashmirensis ( Kbasiella),
1G5,

kezamahensis (Kaliella),
274.

khasiaca (Durgella),
218,

khasiaca (Kaliella), 261.

Khasiella, 157.

khvoungensis { Austenia),
211.

kjellerupi  (Kaliella),
265,
koliaensis  (Maecro-

chlamys), 106, 111.
koondaensis (Nanina),
67.
kuluensis  (Macro-
chlamys), &1.
kumahensis  (Macro-
chlamys), 117.

labiata (Helix), 172,

lwta (Helix), 58.

levipes (Ariophanta),
26, 20.

leevis ( Euplecta), 62.

lwevis (Streptaxis), 13.

lahupaensis  (Macro-
chlamys), 109.

laidlayana (Ariophanta),
30.

lailangkotensis (Kali-
ella), 274.

lata (Macrochlamys),
102.

latior (Streptaxis), 10.

layardi (Euplecta), 55.

layardianus (Streptaxis),

lp::}-rr hiz (Macrochlamys),
¢

leithiana (Kaliella), 273,

Leptodontarion, 218,

levieula (Durgella),
213.
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levieula (Nanina), 215,

216.

levidensis  (Satiella),
223,

Thotaensis  (Kaliella),
265,

lhotaensis { Macro-

chlamys), 103,
lhotaensis (Rahula), 253.
ligulata (Ariophanta),

38,
limata (Sitala 2}, 233,
liricineta (Sitala), 230.
lita (Microeystina), 207.
lisa  (Macrochlamys),

131.
longicauda  (Maero-

tﬁ]l!llﬂ}'ﬁ:l,, 112.
lubrica (Helix), 296,
lubrica (Macrochlamys),

89,
lucublanda (Helix), 37.

Macrochlamyinz, 77.

Macrochlamys, 77.

macrodon (knnea), 21,

macropleuris (Helx),
249,

macropleuris (Kaliella),
249.

macropleuris (Micro-
cystis) (Nanina), 249,

macropleuris (Rahula),
244.

maderaspatana  (Ario-
phanta), 45.

magnifica (Austenia),
195.

magnifica (Parvatella),
147.

mahadecensis (Macro-
chlamys), 108,

mainwaringi (Macro-
chlamys), 83.

mairangensis (Durgella),
216.

malabarica (Euplecta),
60,

mamillaris (Sesara), 246.

manipurensis (Kaliella),
261.

marcida { Helix), 65.

Marizlla, 204.

marshalli  (Macro-
chlamys), 103.

masuriensis  (Macro-
chlamys), 154.

masuriensis  (Syama),
156.

mellita {Pupa), 20.

membranacea  (Satiella),
224,

Mierocystina, 253,

milium (Ennea), 18.

mimela (Bensonia), 173.

minor (Streptaxis), 6.

minutus (Ibycus), 219,

moerchiana (Ennea), 24.

moerchiana  (Micro-
cystina), 254,

molecula  (Macro-
chlamys), 122.

monticola (Bensonia),
171.

monticola (Euaustenia),
144,

monticola (Helix), 174.

monticola, vaer, murrien-
sis( Bensonia)( Nanina),
172.

monticola (Vitrina), 150.

mouleyitensis (Sesara),
245.

mucosa  (Eupleeta), 57,
2.

mueronifera  (Euplecta),
T0.

munipurensis (Macro-
chlamys), 107,

munipurensis (Rahula),
203.

n. sp. (Nanina) (Macro-
chlamys), 99.

n. sp. (Nanina) (Micro-
eystis), 90,

nagaensis (Austenia),
195.

nagaensis (Ennea), 17.

nagaensis  (Kaliella),
260,

nana (Kaliella), 266.

Nanina, 77, 276.

nebulosa{Macrochlamys),
120,

neherensis  (Maero-
chlamys), 139,

nengloensis (Macro-
chlamys), 111.

nepalensis (Bensonia),
177.

nepas (Macrochlamys),
134.

nerva (Nigritella), 63.

nevilli (Kaliella), 274.

nicobarica ( Helix), 30.

Nilgiria, 26.

nobilis (Strepraxis), 1.

nongsteinensis (Kaliella),
271.



nordenskioldi (Vega),

notha {Maerochlamys),
120.

novella (Ariophanta), 37.

noxia (Macrochlamys),
119,

nuéln, (Macrochlamys),
1.

oblita (Helix), 60.
obtusus (Streptaxis), 9.
operiens (Sitala), 232,

op Bpar& {Macrochlamys),

orbiates IfEupileta.} 73,

originaria  {Macro-
chlamys), 113.

ornatissima (Khasiella),
160,

Orobia, V7.

orobia (Oxytes), 169.

ovata (Cryptaustenia),
182,

Oxytes, 166.

oxytes (Oxytes), 167,

pacata  (Macrochlamys),
114.
hypleuris
FMEUP u
palmaria (Sitala), 230.
pankabariensis (Girasia),
201

(Helix),

nchetensiz  (Crypt-
austenia), 188,

pansa ( Khasiella), 161.

papillaspira (Cryptaus-
tenia), SU1.

%aml;a (Eu IEﬂt-a:l 6.
arvatella,

patane {M&cmuh]n,mys},
829

putzria (Macroehlamys),

121,

paucistriata (Kaliella),
2616,

paurhiensis( Euaustenia),
152.

pauxillula  (Macro-
chlamys), 124.

pedina  (Maerochlamys),
132.

peguensis  (Austenia),
197.

peliosanthi  (Kaliella),
272,
.rfragilis  (Macro-
chlamys}, 90.

perfucata  (Macro-

chlamys), 138,

ALPHABETICAT INDEX,

perfucara (Microeystina),
256.

perfueata, var. binten-
nensis (Microcystina),
256.
rinconspicua (Maero-

Penhlmn}'f:l, 129,

peringundensis (Maero-
chlamys), 138,

peroteti (Streptaxis), 10,

perpaula ﬁﬂmru-
chlamys *‘] 123.

perplana  (Macro-
chlamys), 9,
perrotteti  (Macro-

chlamys), 1.6,
perrotteti (Mierocystina)

(Nanina), 153,
lmﬁlmmhm (Streptaxis),

pertenuis (Satielln), 224,
petasus (Macrochlamys),
115.
petasus (Nanina), 120.
petiti (Streptaxis), 4
pe-l,msn {Mm"l‘ﬂﬂhlﬂ-lﬂjﬂ}
77, 96
pleifferi {Sbm%tama] 6.
pleifferianus (Streptaxis),
6.
phidias (Euplecta), 71.
phualnngﬂnsia (Sitala),
203
ph_r,rllnu'mla I{Slfala} 239
pingoungensis ( Kbasi-
ella), 162,
pirriei {Ennea}, 22,
placita (Sitala ?), 235,
planguncula (Ennea), 23.
planiuscula  (Maero-
chlamys), 302,
planospira  ( Vitrina),
Iiﬁg-} :
platychlamys  (Eury-
chlamys), 188,
pleurostomoides (Strep-
taxis), 11.
plicatula (Nanina), 110,
plicifera (Maerochlamys),
110.
politissima (Ravana), 50,
a1l

pollux (Oxytes), 169.

polypleuris  (Rahula),
252,

poongi (Macrochlamys},
122,

praeminens (Euplecta),
50,

praestans (Cryptosoma),
Z11.
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prava (Maecrochlamys),
157.

prestoni ( Euplecta), 64,

promiseua (Syama), 156,

prona  (Macrochlamys),
152, 156.

prona {Syama), 154

prona, wvar. huttoni
(Syama), 155.

pronus (Streptaxis), 14.

pseudaulopis (Macro-
chlamys), 128,

Pseudaustenia, 2006,

pseudnchoinix { Macro-
chlamys), 125,

paendovitrinoides Maero-
chlamys) (Nanina), 95,

pulchella ( Euplecta), 56.

Pulmonata, 1.

pumilio {Streptaxis), 6

pungi (Macrochlamys?),
122

pylaica (Sesara), 245,

py&;:mﬁahs (Sitala ?),

radhba (Girasia), 201,
Rahula, 249,

rakaensis  (Macro-
chlamys), 88,
ramriensis  (Nanina),

Ratnadvipia, 74.

Eavana, H0,

ravana (Streptaxis), 13,

razamiensis (| Macro-
chlamys), 108,

recondita (Sitala), 236.

regulata (Eurychlamys),
1940,

resinula (Kaliella), 267,

resplendens (Austenia),
194,

resplendens (Orobia),
276.

resplendens
276, 277.

resplendens, var. atricolor
(Macrochlamys) (Na-
ninal, 100,

retrorsa (Dyakia), 300,

richilaenzis (Kaliella),
266.

richilaensis, var. (Kali-
ella), 266.

richilaensis  (Macro-
chlamys), 9.

rimicola (Sitala?), 256.

rinki (Microeystina),
2o,

(Sarika),
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rissomensis  (Kaliella),
250)

roherti (Maerochlamys),
112.

rogersi (Durgella), 215.

rorida (Macrochlamys),

rosamonda (Euplecta),
A8,
rubellogineta  (Macro-

chlamys), 103.

rubra (Cryptogirasia),
204,

rubra (Girasia), 201.

ruga (Kaliella), 270

rusticula  (Macro-
chlamys), 114,

rutila (Macrochlamys),
135.

ryssolemma (Helix), 34.

saceata (Helix), 300,
Bakiella, 237.
galicensis (Kaliella), 262,
salius (Durgella), 217.
salius ( Helicarion), 216.
gnlmonea  (Macro-
chlamys), 106.
salwinensis (Macro-
chlamys), 118

sankeyanus (Streptaxis),

sankeyi (Streptaxis}), 8.

Sarama, 275,

Sarika, 276,

sata  (Macrochlamys),
114,

sathilaensis  (Maero-
chlamys), V2.

Satiella, 221.

sealptus (Streptaxis), 12.

schistostelis  (Sophina),
28I,
scobinoides  (Euplecta),
Gl

senulpta (Ennea), 22,

scutella (Vitrina), 149.

geatoni (Ennea), 19.

semidecussata (Kuplecta),
5T,

semifusen (Helix), 135.

semirugata (Ariophanta),
39,

Semperia, 299,

seposita (Durgella), 217,

gequax  (Macrochlamys),
alh

sequius (Macrochlamys),
B7, &8,

serabanensis (Austenia),
144
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serrula (Khasiella), 162.
Sesara, 241.
shanensis (Austenia), 197.
shanensis (Oxytes), 168,
shengorensis  (Macro-
chlamys), 104, 296.
shevaroyana (Microcys-
tina), 256.
shillongense ( Helicarion),
shillongensis
268,
shisha (Macrochlamys),
111.
sigurensis { Kaliella), 259,

{Kaliella),

sikkimensis  (Austenia),
193,
sikkimensiz  (Kaliella),
268,

sikkimensis, rar. mainwar-

ingi (Ibyeus) (Girasia),
195,

gilcharensis
tenia), 156.
simoni (Hemiplecta), 43,
u.:is?al'iuu (Ariophanta),
7.
Sitala, 225,
sivalensia (Helix), 258,
solata (Ariophanta), 46.
solida (Austenia), 196.
solidulus (Streptaxis), 7.
solidm  (Helicarion),
196.
sonamurgensis
ella), 166,
Sophina, 283,
Sophinine, 283,
splendens  (Maero-
chlamys), 157,
splendens (Syama), 153,
spreta  (Macrochlamys),
12].
srimani (Silala), 235.
staffordi (Siaflordia), 200,
Staffordia, 290,
stenastoma ( Konea), 235,
stenopylis (Ennea), 17.
stephus (Macrochlamys),
127,
stewarti
255.
stoliczkanus (Helicarion),
150.
Streptaxine, 1,
Streptaxis, 1.
stricklandi (Macro-
chlamys), 9.
Stylomatophora, 1.
subacutus (Streptaxis),
15,

(Cryptaus-

( K hasi-

(Microcystina),

subeastor (Euplecta), 53.

subconoidea ( Helix), 65.

subconvallata (Macro-
chlamys), 280.

subcornea ( Helix), 277.

subeostulata (Ennea), 21.

subcostulata  (Kaliella),
262.

subdecussata (Eupleeta),
55.

subjecta (Macrochlamys),
08,

subkoondaensis (Nanina),
LiTP

subnana (Sitala 7), 254,

subopaca (Euplecta), o1,
6.

subpetasus  (Maero-
chlamys), 119,

succinea | Cryptaustenia),
1500,

superflua  (Maero-
chlamys), 58,

Syama, 102

sylhetensis  {Macro-
chlamys), 97.

sylvicola (Oxytes), 169,

tandianensis (Khasiella),
166,

tanirensis  (Macro-
chlamys), 112,

Tanychlamys, 77.

Taphrospira, 279,

taprobanensis (Helix), 39.

Tennentia, 204

tepuicola (M :i.crur:jst.ia]
(Nanina), 130.
tenuicula (Maero-

chiamys), 1:30.
tenuior (Sakiella), 239
teriaensis (Kaliella), 265,
terminus  (Maecro-
chlamys), 106,
Testacellidae, 1.
textrina (Hemiplecta),
292,
thebawi (Streptaxis), 6.

theobaldi  (Euaustenia),
152.
theobaldi (Hoplites)

{Helicarion), 200,
theobaldi (Streptaxis), 9.
theobaldi (Syamal}, 157.
theobaldiana (Bensowvia),

173,

theodori (Hemipleeta),
24,
thwaitesi (Tennentia),
2.

thyreus (Ariophanta), 4.



tickelli (Helix), 245.
tinostoma (Hemiplecta),

40.
tirutana (Kaliella), 271.
titanica (Helix}, 41.
todarum  (Macro-
chlamys), 136.
toruputuensis  (Staf-
fordia), 209,
tranquebarica (Galaxis),

5"‘
transpetata  (Euplecta),
7.
tratanensis (Macro-
chlamys), 138,
travancorica (Euplecta),

3.
trifasciata (Helix), 29,
trimeni ( Euplecta), 6.
tugurinm (Maero-
chlamys), 81.
turbinata (Nanina), 38.
turbiniformis (Helix),
2206.
turricula (Ennea), 22.
turritella (Euplecta), 70.
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uda (Macrochlamys),
104,

umbraticola (Maero-
chlamys), 113.

umbrina  (Maero-
chlamys ?), 134.

undosa (Hemiplecta),
291.

uter (Hemiplecta), 201.

uvida (Sitala), 233.

vagata (Kaliella), 264.

raﬁicn]u[Mmmhlﬂmya},
136.

vara ( Ennea), 16.

Vega, 204.

venusta (Austenia), 195,

verrucosa  (CUryptaus-
tenia), 182,

verrucula (Bupleeta), 63.

vesicula (Macrochlamys),
79, 140.

vidua (Khasiella), 158,

vil iIIEimma{:‘-'[aﬁrﬂclliutilj'a}.
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vitellina (Helix), 36.

vitrinoides (Helix), 95,
132.

vitrinoides (Nanina), 97,
99.

vuleani (Kaliella), 260,

vuleania (Sitala), 228,

warnefordi
tina), 255.

watsoni (Streptaxis), 11,

woodiana  ( Macro-
chlamys), 135.

woodmasoni  (Maero-
chlamys), 127.

woodmasoniana (Macro-
chlamys), 127,

wynnii (Bensonia), 175.

(Mierocys-

Xestina, 206,

zemoensis  {Cryplaus-
tenia), 185.

zemoensis  ( Maero-
chlamys), U3,

Zonitide, 2.


















