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PREFACE. 

THE present short volume of the' Fauna of British India' 

series deals with the families TestacellidJE and Zonitidie of 

the Indian Land-Mollusca. Thi~ account of these two 

important families of land-shells is founded on the all too 

short manuscript left by the late Dr. BlanfordJ who in it had 

dealt with the shells chiefly from the concbological side. It 

was fortunate therefore that Lt.-Col. Godwin-Austen, whose 

unique knowledge of Indian Mollusca 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. 

London, 
June 1908. 

c. T. BINGHAM. 

a2 
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INTRODUCTlON • 

• 

By the death of D~. 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 da.ys of his death, 23rd June, 1905, Blanford was 
engaged on this the 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 no\v to think that, perhaps, had I 
been able to go up to town oftener in those days and help, the 
,,·ork might have progressed faster, but I could not neglect duties 
in the country. 

On commencing the work, now some years ago, Blanford asked 
Ine if I \\'ould assist him in the malacological part ,yhile he 
undertook the conchological. With regard to the l~tter, I may 
safely say there was then no man living who knew the Indian 
Land-Shells and their distribution better than Dr. BIBn£ord, to 
which he added an intimate knowledge of the external form of 
the animal. In a Field Note-book of his I have found many 
valuable dra\vings and descriptions made from life and have used 
some in this 'vork. In going over his manuscript I could not but 
see what long. and laborious work it had entailed with the constant 
use of the mIcroscope as the fresh descriptions 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, 
particularly of the rl:'nge of genera, I examined all the material 
I could obtain fro.m Borneo and the Malay Archipelago, the 
Mascarene 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 
111 y bands for examination, so that the generic position of a large 
nnnlber of forms is no\v very fairly arrived at. 

It is a great loss to science that Blanford did not live to put 
together his full and matured ideas on distribution, phylogeny, &c. 
He was eminently fitted to do this by his extensive kno"11edge of 
the country, his po,,~ers of observation, and his studies in other 
branches of the animal kingdom. , I, ,,-ho really took up the 
collection and study of land-shells at his instigation and ou~e 
much that I have learnt to him, feel far from equal to the 
task. 

6 



XVl11 INTRODUCTION. 

'Vith regard to the shells ulerely, there is very little more to be 
lnade kno\vn, but a reclassitication of the fnluily Zonitidro, based 
U pOll all the characters of t.be unilnal and the shell COJn bined, is 
very desirable. 'fhere is so III uch to be done that j t seems even 
no\v some\vhat premature to bring out this volume, the more Sf) 

as it deals principally \\'ith the nbove-ulcntioned fa.tnily and 
because our kno\vledge of the Pulmonata (the Land-l\'lollusca of 
India) is far behind our kno\vleuge of any. other group among the 
Invertebrata. 'l'his is due to the fact that until comparatively 
recently the shell only, and not the animal that constructs it, 
bns been taken into consideration. It is \\·ell known that the 
building up of the shell is a process perforlned invariably in the 
sanle \vay by one part of the animal. , 

'fhese neglected forms of life are found by those \vho \vill 
examine them to differ, generically spenking, widely one from 
the other. It \l'ill be seen in the follo\ving pages that a very 
large nUlllber of theul have never been examined at all, so that it 
is still doubtful to "rhat genus luauy of them should be assigned. 
Any satisfactory conclusion tberefore regarding their phylogeny 
is impossible and regarding their distribution most uncertain. 
In examining the shells alone \\·e find in several genera these are 
so extrelnely alike, the differences so subtle that the eye fails to 
appreciate theln. Again, the uncertainty regarding habitat is 
increased in some cases by the types being lost; in others by the 
doubtful authenticity as to habitat of their representatives in 
llluseums. Occasionally three different species may be found in 
one tablet un.der the salne nanle, and these froDl t\VO or more 
localities. In such cnses it is only by collecting de novo in the 
localities \vhere the t.y~s \vere procnred that ,ve can be certain of 
absolute and true identification. 

Only the families TestacelIidre and Zonitidm are included in 
this volume. 

The classification adopted has been that employed in the 
manuscript left by Dr. \V. T. Blanford, \vhich "rus the subject of 
many conversations and constant correspondence \vith him. I 
conclude he based it upon the classification used by Paul .Fischer 
in his' Manuel de Conchyliologie' (1887), one which has to some 
extent been adopted in the arrangement of the molluscan col
lections at the Natural lIistory branch of the British l\{useum. 
With regard to the different genera Dr. Blanford had \vorked 
through, the order in lvhich some had to be placed had yet to be 
decided; the last morning's \vork ,ve did together ,vhen he \vas 
staying \vith me at N ore, 7th l\fay, 1905, had reference to this 
very poi1\t. 

I have given very considerable thought to this question of 
classification and adopted a sequence \vhich is as natural, I trust, 
as our lill1ited kno\vledge of the animals· at the present tinle will 
p~rmit and as consonant as I can no,v make it \vith Blanford's 
VIews. 

Blanford left the descriptions of t.hree ne\v genera, and I have 
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thought fit to create three more, for the reception of certain 
species which had points in their anatomy differentiating them 
from the species with \vhich they had been' placed. 

In that very specialized division of the animal kingdom, the 
Land-Mollusca, and particularly in the family Zonitidre, 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 molluscous animals from far distant 
parts of the \vorld; either proceeding from east to west, or from the 
Northern to the Southern Hemisphere, we find each land-area has its 
O\VD distinctive set of genera. Fossil evidence 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 ~volution. This is, after all, not so remar.kable when the 
great antiquity of the Pulmonate Mollusca is considered: land .. 
shells extremely like those of the present day go back to the 
Palmozoic period, being first known from the Devonian, and t.o
gether with other life on the earth demand many subsequent eras 
for their specialization. 

While the Verteprates have been elas'sifted scientifically by 
their internal anatomy, Invertebpstes such as the Molluscs 
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 
~eneric relationship of these Indian land-shells. In the case of 
the Zonitidm, it happens a large number of very fragile shells are 
found differing very slightly from each other in shell-character, 
yet on examination of the animal such marked differences are 
presented that they have to be placed in separate genera; in 
fact satisfactory determination is quite uncertain without, a 
knowledge of the animal. 

Space will not admit of dealing with the anatomy in any great 
detail; I 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 
\vith problems relating to the former distribution of land and sea. 

BoDY AND FOOT. 
Animal 80ft and flexible, covered With an epidermis which in 

the land forms secretes much mucus from an elaborate system of 
not only mucous, but sensory and pigmentary glands, rendering 

b2 
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the surface Jnoist and acutely sensitive to tOllch and slneJl. 
There is no internal bony skeleton assisting in t.he nloveln~l1ts 
of the animal; all action is produced by :t beautiful contract.ile 
and protrusive Innsculn.r systeln, one part as it \\rere pulling 
ngainst and acting on the other. 

In the Mollusca the prilnitive plan of strllcture \\'as a body 
symmetrical to a luedian vertical pla.ne, the alitnelltnry canal 
running from the 1l10l)th at one end to the anal aperture at the 
other. This- body had a lO\\'er ventral or neural face, an uppel
dor~al or hromal fnce, nnd n right and left side. Only in :t fe\v of 
the Mollusea has this symlnctry of the body been rptained undis
turbed, ns in the very ancient (·lasses Alnphineura, Scaphopoda, 
and Pelecypoda, and the hremal face is not produced into a 
visceral sac; but in the great majority of 1l10llusks such :\ 
visceral sac is fouud. In the Gasteropoda the ventral face 
gives rise to a muscular foot. The structure of this foot is 
important; it sho\vs considerable Inodification, \vhich relldel"s it of 
much value in classifi(~ation, according as it has been Inodified fOl
digging, S"'iinnling, or creeping as in t.he land forlns. 

The dorsal face is general1y produced at its luargin into a free 
fold, (-aIled the lnantle or palJiun), derived fro])} the primitive 

Explanation of }'ig. i. 

A. Diagranllnntic view of right side, to Rhow t he position of the generative 
organs within the body-cavity and that of the rudilncntal'Y shell. About 
nat. @ize. 

B. Similar view, to show the p09ition of the nervous gan~1ia and a. rew of ,the 
nerves radiating froID it; also to show thc general pla.n of the lnuscular 
syst.eln, a few of the Inain lllURcles at the position of th~ir attachmeut 
points, the buccal mass and alimentary system with t.he salivary glands, 
and the position of the branchial chamber and pericardiulu. About Jlat. 
size. 

C. The cerebral and pedal ganglia with some of the various uerves, togethrr 
with the main muscles of the buccal mass and eye-t~ntacles. Viewed 
fl·om above, laid out. Drown under microscope. X 4·5. 

D. The same, <1rawn by eye, showing the nerves to Ini<1dle of the foot (6') and 
position of the buccallnnss and oosophagus. Viewed from above. 

E. The left ~ye-tentacle and oral tentacle, severed from the part in C. View(\d 
froJn the inside, showing the slnall retra~tor basal muscles (1n). 

R E. Right eye-tentacle. 8,r. Side of foot. 
L E. Left eye...tentacle. B. Buccal mass. 
o T. Oral tentacles. re. <Esophagus. 
S G. Salil"ary glands. m. 1IuscIes. 

sd. Salivary ducts. 1. Cerebral ganglia. 
1'1n E. Retractor 1l111scles of eye- 2. Peda.l ga.nglia. 

. tentacles. 3. Nerve to base of left eye-
rm B. Do. of' buccal mass. ten t.Hcle . 

.,.. Renul organs. 4. Nerves to lips. 
i. Intestine covered by salivary 5. Do. to posterior right side of 

gland. foot. 
j. Jaw. 6, G'. Do. to basal edge of foot. 
II. Heart. 7. The position of the otocysts. 

C1lt .ar. Anterior artery. 
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shell-gland, the edges of which secrete and form the shell. 
Between the mantle and the rest of the body is a cavity, the 
pallial chamber, the seat of the respiratory organs, which may 
consist of gills (branchice), or, as in the Pulmonates, of 8 sort of 
lung formed 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. 

Gasteropods with conical or spiral shells, with gills placed in 
front of the heart, and sexes distinct-that is to say, nearly all the 
marine and a large seri~s of terrestrial genera-belong to the order 
Prosobranchia. 

In the Pulmonata, with ,vhich this volume deals, the mantle is 
large as well as the unsymmetrically coiled visceral sac, in wbieh 
the intestines, Ii ver, and part of the genital organs lie. The 
mantle-cavity lies on the fore part of the sac, and the anus (a) 
opens at its margin, generally on the right side. Th us in all the 
ordinary Pulmonata the end of the intestine is twisted from its 
primitive position ~t 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 lying 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 tllem, the oral; both pairs 
are contractile within the body-cavity. On the anterior ventral 
side is the mouth, with the more or less solid ja\v above and visible 
externally. The radula \vith its teeth belo\\T iR not usually seen 
unless when protruded. The mouth is quite distinct from the 
respiratory system and is used for feeding only. Th!3 upper lip 
has {J, ring of rounded tubercles on its edge; the ]o\ver lip is simpler 
and more fleshy, but in certain carnivorous forms the corners are 
produced into lappets. 

The pedal area consists of the muscular foot or podium, and is 
characteristic of the Land-Mollusca 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 yery long, or they may be equal in length. 
It may be either narrow or broad and fiat, almoAt circular, 
possessing thus grent po\ver of adhesion to the surface on which 
the animal rests. The foot-sole in the Cyclostolnidm is divided 
longitudinally into t\\~O portions, and the animal crawls by 
advancing the halves alternately. The sole has either 8 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 
Zonitidre, 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 t\"O, in a fe\v cases t.hree, broken into oblong spaces 
(vide fig. 38, A, p. i 5). '~rhe rest of the body is covered \vith 
IJapillate tubercles or fine rugosities, separated by deep grooves 
leading froln the upper peripodial groove towards the dorsum of 
the foot. The Zonitidro also have a conspicuous caudal lDUCOUS 
gland variously fornled (fig. 57, C, p. 159). The upper surface of 
the foot behind nlay be keeled above, but it is generally rounded. 

Even in those genera of the Zonitidm, such as Girasia (fig. i, 
A, ·B, p. xx), wllere the shell has been reduced to a mere membrane, 
the foot never reaches the true slug-like stage found in Lima:c, 
Arion, &c., 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 creeping-organ. i'he foot in 
the Eastern forms of Zonitidre is solid in form, and their other 
anatomical details present so great a siInilarity to the cOlnponent 
parts in the shell-bearing genera from w4ich they have descended, 
that they furnish closer links in a chain of evolution than is often 
to be met with. 

THE MUSCULAR SYSTEM. 

The greater mass of the body is a network of muscular tissue 
Blost perfect and complicated. The l,arger muscles are very tougb, 
ribbon-like, smooth, a.nd shiny. The largest is the shell-muscle 
attaching the animal to the shell, and most of the stronger Inost 
important muscles are given oft' from it. In those species \vhere 
there is only a remnant of a shell and no columella the attach
ments of the prineipal muscles lie around the thickened mantle
edge, principally on the posterior margin; these include the 
buccal retractor and the retractors of the foot and eye-tentacles 
(fig. i, 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 buecal mass known 
as the depressor, protractor, an<lle\-ator muscles. 

THE NERVOUS SYSTEM. 

The main mass of the nervous system is situated just behind 
the buccal m~ss (fig. 2; b, p. 3) and mouth, forming a ring or 
collar (cg) (fig. 4, ng, p. 4), through \vhich the alimentary canal 
passes posteriorly. It is made up vf paired ganglia, more or less 
united by commissural bands completing the coUar. According to 
their position above or below the rosophagus (00), they have been 
terlned the cerebral or supra-resophageal; the pedal with the 
visceral or parieto-splanchnic, sub-resophageal. Taking the genus 
Giragia to exemplify the nervous systenl in the Zonitidre (fig. i, 
C, D), these ganglia are all, as it ,,·ere, coalesced togeth~r, 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 sbo\v by the direction they take the 
pedal and visceral parts of the ganglionic mass. From the cerebral 
parts ner,ges 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 ,,·here the saJivary ducts are given off fl-OID 

it. From the pedal ganglia numerous nerves, some very minute, 
lead to the sides of the foot, tlistributed along its edge; one, 
conspicuous and long, extends to the edge of the uULntl~ on 
the right side. Some of these nerves bifurcate 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, &c. Land-Mollusca possess 
sensory orga.ns, and their sense of touch and smel1Js acute, both 
combined directing them in their search for food Bnd 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 
anteriol. 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 can a] is Tery long, extending back in a loop 
within the apical whorls of the shell and returning forward to 
the side of th~ respiratory orifice (fig. i, B).,. In different genera 
there is considerable difference and compl~xity in the ,,'ay in ,vhich 
it i~ coiled. The fore portion, called the fore gut, includes~the buccal 
cavlty. The narrow <esophagus or gullet lea\'es this on the dorsal 
side, passes through the nervous collar, and expands into the crop. 
Spread upon this are the salivary glands (fig. 2, 8g, p. 3), gene-. 
rally paired but somet,imes coaleseed togetber; fine ducts, one on 
either side, called the salivary ducts, connect them with the buccal 
cayity (b). The fore gut contracts and again enlarges into the 
mid gut or stomach (8t), and here 3. duct connecting it ,,·ith the 
anterior (al) and posterior lobes of the liver occurs, and at about 
midway in its length the coils of the intestine buried in ~t.he poste
rior lobes (pl) ,return again and conti~ue in a long straight 
portion of the rectum to the anus (a), ,vhich 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 (Au8tenia and Gi'rasia) it is on the side of the body. 
Where the shell has become reduced, as in these two Indian 
genera of the Zonitidre, the viscera never occupy the foot to its 
terminal end, as is seen in Lirnax and other Palrearctic genera. 

THE BUCCAL MA.ss. 
This lies between the nervous ring and the mouth, is a Jarge 

globose muscular sac, on its exterior sides having a wonderful 
.system of p0\17erful muscles leading to differ~nt parts of the 
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animal, principally to the shell-Inuscle, by which the animal can 
move it in every direction, protrusive or otherwise. These 
muscles have been termed the anterior, lateral protractors, and 
pbaryngeal or buccal retractors. 

OnONTOPHOBE AND JAW. 

Just within the circle of the mouth is the buccal cavity, and on 
the upper anterior side is the solid chitinous ja\v set in the strong 
mandibular muscles. In the genera treated of in this work there 
are only a few in \vhich the ja\v is absent; in those possessing it, 
it is sometimes solid~ sometimes thin and of oxygnathous t.v pe, 
i. e. with a sharp cutting-edge. The jaw serves to press do\vn 
upon, hold, or even cut off \VhlLt the animal may feed upon. 
Within the buccal ca"ity on the lower side is a cartilaginous 
globose cushion on the floor of the mouth, the odolltophore; its 
upper surface is covered ",ith a tough, long, ribbon-like membrane, 
set with ro,,·s of minute, recur\'ed, chitinous teeth, extending 
backward to the radular SBC. In this last the teeth are formed 
and pass gradually for\\'ard 8S the ro\vs in front become worn 
away. These teeth help, \vith the edge of the ja,\\' 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 o\'oviviparous forms; the radula is found 
complete in the embryo enclosed in the eggs lying in t.he 
o\·iduct. 

The teeth of the radula are arranged in ro\vs, generally about a 
hundred-the rows either nearly straight or forming \vlth the 
central tooth at the apex an obtuse angle. The central tooth 
and its neighbouring admedians are usually set upon thin, broad, 
quadrate plates, "'hich merge gradually into lateral teeth rising 
from IDuch narro\'"er plates. '1'he cutting-tooth is sharp-pointed 
and raised \vell above the basal plate, the whole series forming a 
most perfect natural file. 

In carnivorous genera the teeth are aculeate or scilnitar-shaped, 
rising from elongatel y 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 ,vith H elicarion-like shells, is the existence 
of two very distinct groups or subfamilies, one \vith a },facrocl,lamys
like radula, the other \vith a very difff:\reut polydont one of several 
hundred teeth, all similar in form throughout on very narro\v 
basal plates, and rarely having any large admedian, though a fe\v 
intermediate forms occur. 

ORGAN OF RESPIRATION. 

The respiratory orifice is distinctly seen on the right side .0£ 
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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~ig. ii. 
A. Sakiella lt01ltsta, enlarg.d. DOl Fal side, ',·iewed fJ~om abo,.e. to shoW' 

,
p _ osition , of tbe perica"dium <.1J),.)leart "'Ub auricle (all.) and 'Ventricle (tilt), 
iidney (k), puhnOntl Y cnvi4y (pc), liver (I), anu~ (6), nlantle .. edge (m). 

A'. :Dor8ftl side, 8een fr'oin below. Rectum (rec), kidney-ol)eJ)ing (,(-0), 
pulmon~ry vein (pv)'. rigbt 8bel-l~be (r81), 1!ft' ~8hell-lo~ (lsl,. 

B. Mtcrocystu (J/mbte. sholnllg elnbryonlc shells ,,".tlun tile o'vlduct. X 9. 
B'. An ewhryonilc shell, "lowing dev"loplnent of the foot, with eye nD(l 

anal and r-espi ntory orifices. X 44. 
C. Shell of Sita/a attegia. Diagrnln to illustrat'e the different parts and 

usual me~umrelneQts. 
D. A spe luatophol·e ,of Sc:sara i1,frclldens, luucb enlarged. After Stoliczka. 

Pa1't,$ 0/ t.he 81ull a1ld fl8lud mea8Urenu:,uts. 
1-7. The 81)icftl whorl to tb~ 7th 11. Tile perist,olne and outer 

(the last 01' body whorl). Ii). 
5. The antepenulthnate ,,-horl. 12. The columellar ulargin. 
6. 'The penUltimate whorl. 13,. The 8uture. 
8. The apex. 14,. 'Tbe periphery Qr keel. 
9. Tbe umbilicalr~gion. A-B.. M:ojor ,diu'Deter,. 

8-9. The axis. 8-14. S'pire. A.-04 Heigl t of sbell. 
10. Tbe apertu)ge ~ the upp,er, A.-D. Do. of axis. 

outer, and inner angle. of, E-F. Do. of aperture. 
the iuterv,albotween being • G-II. Bl"~adth of apertu~. 
tbewalloi the· ,Q.))erture. -
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near where the dorsal lobes IDeet. The pulmonary chamber or 
cavity lies beneath tbe shell on the left side just behind the upper 
DJargin of the peristome and continues back for some distance, its 
general" sbape and size presenting variation in different genera. 
The upper surface is an extremely transparent thin wall, showing, 
in most species, a system of smaH veins uniting in n. main 
pulmonary vein (pv) and forming a respiratory surface by ,vhich 
they breathe air directly. On the posterior left side of the 
pulmonary chamber is the pericardium (fig. ii, A, p). 

lIEAnT AND CIRCUL.~TORY SYSTEH. 

The pericardium (fig. ii, A, p) is a sac lying on the left anterior 
side of t.he 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 (vl,,): the first receives the blQod 
from the respiratory organs, which passes by a short constricted 
valvular passage to the second. A sbort duct, the aortic trunk, 
follows: it branches into two separate veins, the anterior and 
posterior aorta, conveying the generally colourless blood to the 
various organs of the body. Thence it collects in the venous 
sinuses in the foot and "iscera and the circumference of the bodv 
before entering the respiratory (lJv) and renal organs (Ie). 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 producf:s in the blood are taken up, which are tbrO\l'Jl 
out by way of a narro\v passage (leo) lying parallel to the rectum 
and so on to the anus (a). 

REPRODUCTIVE ORGANS. 

The generative orifice is situated close behind the right eye
tentacle(fig.i,A, p. xx). The animal is hermaphrodits or monoocious, 
the male and female syst.ellls being brought together in one indi
vidual, and the anhnals unite for mutual fecundation. The source 
of the system lies far back in the visceral sac (fig. i, A), \,"here 
buried in the posterior lobe of the li\"er is the ovo-testis (Itg) 
(a Dl8rSS of cells), ,on the internal surface of ,~·hich both ova and 
spermatozoa are produced: the former are' rounded cells, the 
latter long and hair-like, \vith ya'l"iously-shaped heads massed 
together. From the ovo-testis extends .a long duct called the 
hermaphrodite duct (ltd), usually \pery much cOJl,"oluted, and 
down which the ova and sperluatozoa pass. The duct ent.ers 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 certain cbange and are separated 
from the spermatozoa-the one to pass down the oviduct, the 
other down the prostate. 

The oyiduct (ov) is of a whitish colour, ,vith large convoluted 
folds. These two coalesced d"ucts run side by side for a con
siderable distance and then separate, the ovo-testis becoming a 
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stout Qollo\v tube, the free oviduct lending onwards to the genital 
aperture (gen..al), the prostnte or sperm-duct becoming a' slender 
tube, the vas d~ferens (vel) ctl,rrying the spermatic contents to the 
male organ. We have no\v reached the vicinity of the head and 
buccal mass. Before the free o\"iduct reaches the genital aperture 
it gives off a Inore or less globose or pear-shaped sac, varying 
much in Si1~ ; this is the sperlnatheca (81)). It receives, ",hen t.he 
animals are in eoittt, the spernllittophore, \\,hich issues from the male 
organ of the other individual. The male organ (p) consists of a 
muscular reversible sheath or tube extending 8 short distance fror.} 
the genital aperture back,,~ards, and gives off, generally where it 
doubles back, a strong muscle called the retractor penis muscle. 
The next part contracts into a smaller length of tube, the epi
phallus, to \vhich the vas deferens joins after this latter ha.s 
fOflned a loop for\vard and close up to the genital aperture. .A.t 
the junction of the vas deferens and the epiphallus is usually a 
crecum-like appendage, the kale-sac, or ftagellutn \vben more \vhip
like. Within this the spermatophore is formed. Yet another 
organ, not universally present, remains to complete this C001-

plicated systelD, viz. the amatorial organ or dart-sac (aln.or). It 
is usually tough and Dluscular, cylindrical in form, with a, 
ret~8ctor muscle' at the distal end; within it is a pointed style, 
whi~h is protrusive at the genital orifice. 'fhis is analogous 
to the calcareous dart of the Helicidm. The male organ and 
adjacent parts is reversible and protruded externally during 
copulatiou. 

The spermatophore (fig. ii, D) is a complex structure built up 
or Inoulded within the \valls of the flagellum during the period 
of generative activity. It consists of t\VO distinct parts-one 
long and gutter-like, generally spined; the other a thin-walled 
cylindrical sac in "rhich the spermatozoa passing do\,,·n the vas 
deferens collect and are retained until transplanted into the 
sperln-sac of another individual to frnctify 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-Mollusca; 
it \VOUI4 appear to be secreted rapidly and its reulains broken up 
are soon absorbed and disappear. 

The eggs \vhen laid hatch out naturally by the warmth of -the 
atlnospbere, but in some genera an ovoviviparous habit has corne 
about, and the eggs are retained in the oviduct (fig. ii, p. xxvi, B, & 
fig. 2, p. 3) and go through the early stage of development there, 
so that the young have well-formed shells and are able to crawl 
about and feed themselves as soon as they are born. 

The shell makes its appearance is very early 'embryonic 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 t.he 
mantle in different layers, t.he external either horny or membran
aceous; in many cases it is very hard, glassy, and polished. In 
oyoviviparous genera lllentioned above, \vhere the shell attains 
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a developulent. of t,,"O vrhorls or 80, the subsequent shell-gro\\,th 
after birth is ,,'ell Inarlied by its different texture; the first \vhorls 
are generally smoother and are disti~lguished as the protoconch: 

It is seen that the organs of generation in these creatures are 
very coulplicnted and present great variation, not only sho,,·o in 
different genera, but even in detail ill different species of the 
same genus. It is only to be expected that the more complicated 
nn organ becomes, and the greater the number of its conlponent 
parts, the play aud possibility of variation in those parts increases 
in proportion. This diversit.y of structure is rendered still Dlore 
difficult to observe, o,,·ing to the great changes that take place in 
the l'eproductive organs as the pairing-senson approaches, also 
artificially by the means adopted to preserve the animal. If, for 
instance, it is put into too strong spirit, great shrinking and 
hnrdening ensues, and t,he parts assume a shape and size 
very unlike their appearance in life. All this must be allo,,"ed 
for in descriptions_ Perhaps too much has already been "'ritten 
011 the form of suell an organ as the spermatheca or sperul-s3C, 
80metiDles eillpty, nt other titues distended "'ith one or ulore 
spermntophores. 

The l\lo11usca form a very distinct and highly organized division 
of the Invertebrates. They ,,"ere very early inhabitants of tbe 
globe; t 11eir r~lnaills are found in the oldest stratified rocks, their 
shells often most beautifully preserved. It is the kno\\-ledge of 
the anitnals of their living representatives ,,-hich gives us an insight 
into the conditioJJs under ,,-hich the different formations ,,-ere 
deposited. It is renlarkable to note 110"- highly organized they 
,,·ere 80 far back in titne and bo,v litt.le has been the change since 
then, scarce]y IHore than generic. 

l\larine forlns are Dlore abundantly represented, anel naturally 
so, than the land and fresh,Yater. Probably the earliest fresh
,,'ater form is the ArcTtanodon, ,vhich closely resembles the modern 
A1iOc/Ollta (S"'an l\Iussel) and occurs as far back as the Devonian. 
At the close of the same epoch the first land-snails, StrolJhite8 and 
Dend1-op'l(1)a, allied to the Chrysalis Shells (Pupidre), have been 
found in the Plant-beds at St. John, N e"p Brunswick. The Conl
l\Ieasures of the succeeding Carboniferous period have yielded 
further 8pecies of Dencll'olJ'I.'1)a, a sDlallland-shell (forDlerly referred 
to ZO)lltt8) closely allied to the living P!J1·amid'l.tla if not identical 
,vith that genus. Also frOln the same beds COllle the oldest brackish
\vater snail and fresh\\-atel' snail belonging to the existing genera 
.A 'Jl1P'lfllcu-ia and Physa respectively, as ,,-ell as the first repre-
8entatiYe (Zapt!Jc7ltfS) of the Auriculidrc (the most primitive of the 
Puhnonntes), and Dau'sonella the earliest exanlple of the terrestrinl 
Helicindre. Other fresh,,-ater mussels (Unio) appeared in the 
Tria8, but thE' greater llum bel" of fre8h,vater snails are first ]illO\Vn 

frOIn the Jurassic: PlaTlorbis~ Vall/aia, Melania (doubtfully from 
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the older, but certainly from the later beds of that epoch), with 
Lirnnrea, 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 
\\-as identified by Ferd. Stoliczka as being closely related to the 
existjng Ceylonese genus Corilla. }"urther elose search in these 
beds \vill probably result in the discovery of other species and 
thev would be of extreme interest. 

The Intertrappean beds of Southern India contain several 
fresh\vater genera, and a doubtful Pupa is recorded from the 
Bombay rocks of that nge, and land-shalls have been obtained in 
the Lo\ver Intertrappeans referred to Acltatina; here, agnin, further 
search is \vanted, minute forms have probably never been looked 
for. 

Cooling down to more recent times, the species of Mollusca 
,vhich have been found in the Se\valik formation are similar to 
those no\v living: only one land-shell, Pupa· (Cylindru8) insulariB, 
a species ,vith a range from India to Africa, has hitherto been 
found; others are freshwater forms belonging to Paludinll, Melania, 
Ampttllarilt., and Unio. }Iy own experience of the beds in which 
these fossils occur points to the possibility of much· more coming 
to light when they are ,vorked in the careful munner similar beds 
have been in this country and in Europe. 

From the Inter Tertiaries of the Kashmir Valley (Karewah 
deposits) species of Planorbis and a Helix (?) occur, but those found 
by me were all flatteued by subsequent pressure the beds had 
undergone: this formation, \\'hich is extensive, would reward 
further search. 

It must be remembered by those \vho may use this work that 
the material on which many of the anatomical detaiJs here given 
have been drawn up bas 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 
lllost cases the possibility of obtaining additional specimens from 
very inaccessible part.s of India was remote in the extreme. 

"\Vith regard to the conchological side, the descriptions of the 
genera and species have been drawn up and all measurements 
·taken afresh by Dr. Blanford, in most cases from types or from 
typical specimens. The descriptions of the anatomy have been 
abridged and the figures taken from those given by Dr . .Ferdinand 
Stoliczka in the 'J o urn a! of the Asiatic Society of Bengal,' and 
those by me in the ' Land and Freshwater Mollusca of India,' and 
in other papers contributed to various Scientific Societies. The 
distribution, habits, &c. 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, &c., or based on 
the knowledge of a very large number of species collected by 
myself. ~ 

Though 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 Ade~. Hence 
a few \vords on where and ho\v to collect them may be of service 
to & naturalist proceeding to the country. 'fhese mollusks are by 
no means easy to find at first, and thp.y are naturally Jnuch more 
numerous in the rainy season, but. \vith patient search they are to 
be found at other times of the year. On limestone rocks they are 
somethnes conspicuous by their abundance, old shells litter the 
ground. In the forest,.clad slopes of the loountains, particularly 
the northern sunless ravines, they are generally plentiful. Owing 
to the annual burning that takes place, very few are to be found 
in the great grass-tracts of the plains. Their favourite resorts are 
under large stones, old logs lying in the \voods, under the decaying 
bark of trees, on the wet lichen-clad bark, on the damp moss n~ar 
\vaterfalls, on walls, on the leaves of shrubs. the plantain and 
bamboos, under decaying leaves, beneath the surface of the ground 
in the \vorm-burrows, in the roots of plants, and in the eXllvim left 
by floods on river-banks many shells are to be found washed off the 
land. It is a. good plan when collecting f~om shrubs and trees to 
place an open, inverted umbteella beneath and to beat the sh'rubs 
or boughs above, when the specimens dislodged \vill be caught in 
the umbrella. In streams and lakes the surface of the \vater-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, dra~·, and mount 
the n\dula and other parts ,vill take some hours of work, and a 
a microscope is indis pensable. In the field the preserving, the 
accurate labelling (\vbich is most important), \vith necessary notes 
on ext.ernoJ characters, colour, &c., 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 la.tter I may 
mention Nepal up to the Kali River; Bhutan east of longitude 89° 
up to the Dafla. Country, eastward again the l\liri and Mishmi 
Hills; 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, south\vards. The Shan States have 
been partially collected in, but there is much to be done in many 
parts of Eastern Burma. On the North-,vest Frontier, wi~h the 
exception of a species of Petl·{l~'US, I have never seen any land-shells 
from either S\vat, 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-shells 
of .the Suliman Range and hills to the south, lying ,vest of the 
Indus, have been disregarded. 

In conclusion, I must not forget to mention those who have 
given mu~h valuable assistance to Dr. W. T. Blanford ,vhile the 
work was in preparation and those \vho have given similar 
aid to myself: to all sincere thanks are due. Among them I 
would particularly mention Mr. Edgar A. Smith, I.S.O., in charge 
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of the Mollusca Department of the British Museum, who was 
eYer 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 Ne\vton and Prof. S. F. Harmer 
gave every facility for the examination and loan of specimeD8 
contained in Benson's typical collection forming part of the 
l\JcAndrew Col1ection in the University Museum of Zoology, 
Cambridge. Colonel R. H. Beddome placed his fine con~ction 
and his great kno\\"ledge of the Southern Indian land-shells at 
Dr. Blanford's disposal. I have myself to thank him for many 
"uluable species preserved in spirit. Messrs. John Ponsonby and 
e. K. Gude's collections have been available for study. I am 
indebted to Mr. B. B. Woodward for many suggestions relating 
to molluscan anatomy as ,veIl as to their geological ancestry. 

Much valuable material, ~ithout which the ,,'ork would have 
been Dlore incomplete than it is, "'as received from India collected 
by Messrs. Edgar Thurston in Madras, the late O. Collett in 
. Ceylon, as well as H. B. Pre~ton;· in Southern India and Siam by 
the late W. M. Daly; in Cachar b; F. Ede. The Superintendents 
of the Indian Museum, Calcutta, Col. A. W. Alcock in the first 
instance, and more recently Dr., Annandale, have given very 
valuable aid in collecting and sending home many interesting 
species properly preserved as ,,·ell' as specimens for comparison. 
The late W m. Theobald placed the' whole of his valuable collection 
of spirit-specimens.in my bands. I 

I sincerely trust that the publication of these two Families, which 
is only a small portion of the Land-Molluscan 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 shel1s alone, but to bear in mind ",.henever they find 
the lh'ing animal to preserve it and send it, should they not require 
it for their own examination, to the Indian Museum in Calcutta 
or to the British Museum at home, where sooner or later it will be 
available for the inve&tigation of Malacologists. 

I 

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

ERRATU~I. 

Page 25, fig. 16, A,oicrplulnta lfBt'ijJes: transpose l~tters C and D. 



[MOLLUSCA., 

Class GASTEROPODA. 

Order P U L M 0 NAT A. 

Suborder GEOPHILA or STYLOMATOPHORA. 

Group AGN ATHA. 

Family 'fEST ACELLID..tE. 

Subfamily STREPTAXIN~.] * 
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 .Agnatha). Radula with nu'merous 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. 

SynopBis of Genera. 

Shell helicllorm, last whorl excentric . 
Shell pupiform . •.• . 

STREPTAXI8, p. 1. 
• EmmA, p. 16. 

Genus STREPTAXIS. 

Strep~s, Gray, Loudon'a Mag. N. H. new sere i, 1837, p. 485; 
Stole J. ..d. S. B. xl, 1871, p. 159 (anatomy). 

Type, 8. nobilia, Gray, from Sierra Leone. 
Rangt.. South-eastern Asia and a few of the islands; Mascarene 

Islands; Tropical Africa and South America. Found in the 
Indian Peninsula to t.he southward only, in Ceylon, [Andaman and 
Nicobar Islands,] Assam, Bnd Burma, but not in the Himalayas 
e~cept east of Bhuta.n. 

Fig. 1-.-Strepta.ri8 pfei.lferi. t. (A.fter Stoliozka.) 

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

* In this volume the additions to the MS. as leCt by Dr. W. T. Blanford 
ha"fe been made by Lt.-Ool. H. H. Godwib·.A.uaten and are p1aced betWeGD 

bracket&. 
B 
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Animal, as in other Inembers of the family, ,vith the anterior 
l)ortion of the body, or neck, much longer than the posterior 
portion, or tail, \vhich is very short. The colour is bright yellow, 
often becolning scarlet on the eye-pedicels and upper portion of 
the head. Upper tentacles or eye-pedicels elongate, lo",-er tentacles 
short. Genital orifice on the right side, near the re~piratory 
orifice and at a considerable distance froll} the tentacle. 

[The description of the internal anatoll1Y is taken from Ferd. 
Stoliczka's paper 011 the genus :-

In the lnain points (viele fig. 2) " the organs are quite similarly 
arranged as in the IIelicidm ••... l..'be mantle is above, at the 
pulmonary orifice, considerably produced, receding ventrally, but 
remaining entire. On the inner side it has near the margin an 
elongated, thickened appendage on each side of the pultnonary 
opening. The pulmonary cavity itself is very long, but the Jungs 
nnrro\v. The digestive system differs from all Helicidm which I 
have eX81nined by the peculiar development of the buccal parts. 
The mouth is wide, and imlnediately behind it, where. it makes 
an angle, lies the nervous ring. . . • . Immediately behind the 
nervou s ring the buccal parts are produced - into a cylindrical 
muscular tube, which extends in a slight curve up to t.he end of 
the chief retractor muscle of the body, where it is firmly attached 
by a special thick muscle. A few separated threads connect the 
luouth direct with the anterior end of the retractor. The ring
Inuscles forming the outer layer of the tube are almost horny, or, 
at least, very tough. The longitudinal muscles forming the 
internnllayer are much softer, but conside~ably thicker." 

This description recalls the buccal mass of Testacella and its 
powerful muscles. It suggests 8trept~~wis being carnivorous and 
having a protrusive mouth, enabling it to enter and use the radula 
within the ,,-horls of ot/her snails. Stoliczka pointed out the 
similarity of the teeth of the radllla 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 MaJacological Society of London, vol. i. plate i. 
figs. 14 & 16).J 

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. 
Eggs large and w~ll 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 's\\7elling or projection about halfway between the 
point and the base. The median tooth in each row scarcely 
differs in form from the lateral teeth. The ro\v is curved into an 
arc on each side of the middle, with the concavity in front. 
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[Fig. 2.-Anatomy of Strcptazis obt'ltsus. (After Stoliczka.) 

a. Anus. I RO. Kidney-opening. 
alt. Auricle of heart. m. Mantle. 
oJ. Anterior lobe of liver. I mt. Mantle-lobe. 

alg. Albumen-gland. o. Ovum. 
h. Buccal mass. See oe, fig. 4. cz. (Esophagus. 

br. Retractor of buccal mass. ov. Oviduct. 
c. Cavity where hermaphrodite :po Penis. 

and albumen gland were pl. Posterior lobe of liver. 
originally situated. p.'V. Pulmonary vein. 

eg., II-g. Cerebral ganglia or nervous "'··mp. Retracter mu~le of penis. 
ring. 8g. Salivary glan(l. dsg. Duct of. 

f. Foot. b'j). Spermatheca or receptaculum 
gen.ap. Generative aPerture. semina1is. 

hd. Hermaphrodite duct. st. Stomach. 
kg. Hermaphrodite gland. t. Eye-tentacles. 

i. Intestine. vd. Vas deferens. 
k. Kidney or renal organ.. vA. Ventricle of heart. 

I) 

Fig. 3.-Radula of Streptaris Obt-,t8U$. (After Stoliczb.)] 
B2 
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[Fig. f.-Buccal mass, ganglia, &e. or Btreptazis obtusa. (After Stoliczka.)] 

The Dleasurements of 8trepta~ are the foll?wing :-The length 
and breadth are the diameters of the shell as It rests on the body
whorl; the height is that of the shell laid on a fiat surface at right 
angles to the other two. 

Forms of this genus are common on the hi)]s of S9uthem India. 
and several of the species occurring appear to be widely spread 
and very variable. The teeth in theperistome vary in number 
and position, and even the number of the parietal lamellre is not 
al\vays constant, whilst importa.nt differences may be found at 
times in the shape of the sbell. 

I. Peristome edentulous or nearly so (occ8sionnlly a small 
tubercle inside right margin). 

A. Pmtlltimate wlu)'J·Z rcunded th· bluntly angulate, not keeled; 
a single parietal lamella. 

3. Dtpresaedly otJate ; penultimate wllorl, seen from be'Matll,,· 
t~tends half ita width beyond body-tfihorl. I 

1. Streptaxis petiti, Gould (Helix-Strept&xis), B08t. Jour. N. H. iv, 
1844,p. 456; Pfr. (Streptaxis) MO'I'. ReI. i, 1847, p. 8; ide t. c. 
vii, 1876, p. 494; H. ~ T. C. I. 1876, pI. 8, fig.4; Nev. Hand-I. it 
1878, p. 3. 

Shell umbilicated, transluceDt, whitish, finely, c]08ely, and 
flexuously costulate above, 8mooth beneath; spire depressedly 
conoid; whorls 6i, convex, penultimate whorl subangulate, last 
whorl flatly convex beneath, compressed around the umbilicus; 
aperture a truncated oval; periltome white, expanded througJlout, 
outer margin much curved forward. 

Length 10, breadth 7, height 6j mm. 
Bab. Ta.voy and Mergui, Tenasserim; ? Moulmein. 

2. Streptaxis bombu, B,. (Helix) A. M. N. H. (8) iii, 1859, p. 186; 
TAe()b. J. A.. B. B. xxviii, pt. 2, 1859, p. 808; Pfr. (Helix) Mon. 
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Rei. v, 1868, p. 151 ; Stol. (Strept&xis) J. A. S. B. xl, pt. 2, 1871, 
p. 167; Theoh. J. A. 8. B. xlv, pt. 2, 1876, p. 186, pl. 14, fig. 6; 
H. ~ T. (Helix) C. I. 1876, p. 10, pI. 31, figs. 1, 4 (immature 
shell); ide (Streptaxis) t. c. 1876, p. 63, pI. 156, fig. 9; Nev. 
H(l'Itd-l. j, 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 subangulat.ely compressed at the base 
behind the peristome, right margin of peristome but slightly 
arcuate. 

Length 15, breadth 9·5, height 8·5 mm.; of a similar form 12, 8, 
and 7·5 mm. 

Bab. Moulmein. Some of the immature specimens originally 
called Heliz bombax were from Phietan, Tenasserim. 

3. Streptarls andamanicus, Bs. A. M. N. II. (3) vi, 1860, p. 192; 
IYr. Mon. Hel. v, 1868, p. 444; H. ~ '1' O. I. 1876, pI. 8, f. 6; 
Nev. Hand-I. i, 1878, p .• 2; [Godwin-Au,ten, P. Z. 8. 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 5~, height 4 mm. 
Hab. Andaman Islands. 

4. Streptaxis blanfordi, Tkeob. J. A. 8. B. xxxiii, 1864, p. 245; Nev. 
Hand-I. i, 1878, p. 2 (Arakan & Pegu). 

Streptaxis blanfol'diauus, Stole J. A. S. B. xl, pt. 2, 1871, p. 163, 
pl. 7 [fig. 8 (Arakan), fig. 9 (Pegu)]; Pfr. Mon. Hel. vii, 1876, 
p.494. 

Streptaxi~ burmanic~, H. ~ T. (n~c Blanford) C. ~~ 1876, pI. 8, fig. 5. 
[Streptaxis blanfordl, var., GodW1,n-Auaten, P. Z. ~. 1895, p. 443.] 

Very near S. andamanicu.s, but rather more narrowly umbili
cated, slightly compressed around the umbilicus, and usually with 
a distinct tubercle In~ide the outer border of the peristome, the 
outer margin of which is less arcuate. 

Length 7~, breadth 5, height scarcely 4 mm. 
This appears to be merely a variety of S. andc&manioUl. 
Hab. Arrakan, Pegu, Shan States; Cocos Islands. 

5. StTeptaxis layardianus, Ba. A. M. N. H. (2) xii, 1803, p. 90 ; 
Pfr. Mon. Hel. iv, 1859, p. 332; ide t. c. vii, 1876"p. 4.95; H. ~ T. 
C. I. 1876, pI. 98, figs. 1, 4; [Nev. Hand-I. i, 1878, p.4]. 

Shell perforate, subumbilicated, striated, whitish; spire low, 
convex; whorls 6i, convex above, penultimate rounded, the last 
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convex, slightly llattened beneath, very little compressed at the 
base; aperture subtriangularly semi-oval; peristome expanded, 
deeply sinuate at the angle, the sinus sometimes terminating in a 
emaIl blunt tubercle on the parietal wall; a single pnrietallamella. 

Length 9f, breadth 7, height 5 mm. 
Bab. The hills of Southern Ceylon. This passes into S. cin

gaunsis, p. 12. 

o. Dqn·t8sedly ovate,. the penultimate wllorl, Been IrOTa below, 
jU8t extends be1Jond body-wllo1t Z. 

6. Streptaxis burmanicn8, Blj., Theobald, J. A. lY. B. xxxiii, 1864, 
p. 245, pt.: IJ.1f. J. A .. S. B. ~~xiv!, 1865, pp. 81, 105; Plr. Mon. 
Hel. v, 1868, p. 444; ide t. c. Vll, 18.6, p .. 494 ; Stoll J. A. S. B. xl, 
pt. 2, 1871, p. 113, p1. 7, figs. 5-7. 

Streptaxis blanfordi, H. ~ T. (nee Theobald) C. I. 1876, pI. 8, fig. 10; 
[~ev. Hand-I. i, 1878, p. 2 (Toungoo~ & Tounghu; small var. 
!Jl\DgooD, vide Stoll t. c. pI. 7, figs. 6, 7) J. 

Streptaxis thebawi, God'lvin-Austen, P. Z. S. 1888, p. 243. 

Shell um bilicated, finely, ·closely, and flexuously costulate above, 
smooth beneath, ",·hitish; spire convex; whorls 6-6!, slightly 
convex above, the penultimate rounded at the periphery; last 
whorl much broader than the others, slightly flattened beneatb, 

Fig. 5.-St-reptaris burmallu1ls. 

very little compressed around the umbilicus. Aperture semi-oval, 
parietal lamella well developed; peristome ,,'hite, expanded, outer 
border boldly arcuate, and with Eometimes a small tubercle or tooth 
inside opposite the top of the panetallamel1a. This tooth is often 
wanting. 

Length 10, breadth 7~, beight 6 mm. ; of a smaller specimen 7!, 
5!, and 4; of S. thebawi 10, 7, and 6. 

Hab. Arraknn and Pegu; S. thebawi from Pingoung, Sban 
Hills, Upper Burma. 

7 - Streptaxis pfei:ft'eri, ~lthor, J1 erlt. zool.-bot. Ges. W"'l'n, xvii, 
1867, p. 806; pt, .. MO'1l. Hel. v, 1868, p. 444; ~a. t. c. vii, 1876, 
p. 495; Godwin-AUBle'll, P. Z. S. 1895, p. 448. 

Stl'eptaxis pfeifferianus, Stol. J. A.. S. B. xl, pt. 2, 1871, pl. 8, fig. 6 
(animal); Nev. Hand-l. i, 1878, p. 2. 

Var. min~r! Miir~", Jour. de Contlh. Oct. 1876, p. 359. Kar Nicobar. 
Var. pumllio, Mm·ck, t. c • . Oct. 1876, p. 859. Kamorta. 

Similar to S. burmanicus, but with balf 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 Jnouth 
more rounded; the peristome 011 the outer side m llch less convex, 
and neither com pressed nor tu berculnr. 

[Fig. 6.-Strtpta:cis pfciJeri. X 158 & 296.] 

J 

~ 
U 

[The radula has the formula 29 • 1 . 29. The centre tooth1 is 
smaller than the first and secund; in one specimen exslninedj the 
centre tooth was quite rudimentary.] 

Length 8i, breadth 6, height 4! mm. 
Hab. Nicobar Islands; Camorta, Katchall, Kar Nicobal. 

c. Ovately conoid; penultimate 'Lvhorl completel'!l'~idden from beneath 
by body-whorl, when Been in the direction of the a:ci, of ,lae 
upper whorl,_ 

8. Streptaxis solidwus, Stole J. A:. S. B. xl, pt. 2, 1871, p. 166, 
pI. 7: fig. 10; Pfr. 1J!on. Hel. VI~, 1876, p. 494; H. ~ T. C. I. 
1876, pl. 98, fig. 7 ; ~ev. Hand.l. I, 1878, 'po 3. 

Shell'moderately umbilicated, whitish, solid, finely and flexu;" 
ously costulate above, smooth beneath; spire conical; whorls 6i, 
the upper flatly convex, penultimate rounded at periphery, body
whorl by far the largest and deepest, slightly compressed around 
the umbiliclls; aperture semioval, parietal lamella moderate; 
peri8tome expanded thr~ughout, nearly in one plane, outer margin 
scarcely arcuate. 

Length 12, brendth 9, height 7~ mm. 
Bab. Near Moulmein, at Yethebiankoo on the Attaran Rivel. 

Typical locality (Theobald). 
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B. Penultimate whorl 3lzarply kulecl; shell much depreueil. 

8. Bale of last whorl smooth and polishul. 

9. Streptaxis exacutu8, Gould,7?roc. Bost. Soc. N. H. vi, 1856, p.1S; 
Jy, .. Mon. Hel. iv, 1859, p. 331; ide t. c. vii, 1876, p. 494; H. t· T. 
C. I. 1876, pI. 98, fig~. 8, 9, 10; Nev. Hand-I. i, 1878, p. 8. 

Shell openly umbilicated, whitish, finely and flexuously costulate 
above, less closely on the last whorl, which is smooth beneath, 
except behind the peristome; spire very low; whorls 6!, flat above, 
the penultimate with a compressed 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; aperture truncately oval, two parietal lamellre, one 
in the middle of the parietal wall, the other smaller, close to the 
outer angle; peristome white, expanded, very slightly arcuate 
above 9TJ: the outer border. 

Length 12!, breadth 7 j, height 6 mm. 
Hab. Moulmein (Stoliczka); Mergui (.LYm. Cum.). 

b. Shell finely costulate throughout, above and below. 

10. Streptaxis sankeyi, Bs. A.. M. N. H. (3) iii, 1859, p. 472; Pfr. 
Mon. Nel. v, 1868, p. 442; ide t. c. vii, 1876, p. 494. 

Streptaxis sankeyanus, Stol. J. A. S. B. xl, pt. 2, 1871, p. 167, pl. 7, 
fig~ 14-; Ne1). Hand-I. i, 1878, p. 3. , 

Shell very like that of S. exacutus, but the keel on the penUlti
mate, though sharp, is not compressed, whilst the body-whorl i8 
angulately compressed around the umbilicus. Only a single 
parietal lamella ; columellar border of peristome quite straight. 

Fjg. 7.-Streptazis sankeyi. 

Length II!, breadth 7-!-, height Sf mm.; a smaller specimen 
measures 10, 6!, and 5t mm. 

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

11. Streptaxis hanley anus , Stole ~. A. S. B. xl'lt. 2, 1871, p. 168 
pI. 7, fig. 15; Pfr. Mon. Hel. Vll, 1876, p. 49 . 

Streptaxis sankeyi, H. ~ T. (nee Bemon) C. I. 1876, pl. 8, fig. 7 ; 
Nev. Hand-I. i, 1878, p. 3. 
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Very near S. sankeyi, but narrower, with the penultilnate 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 7!, breadth 4l, height 4 mm.; a larger specimen 
measures 10, 7, and 5 Inm.; the latter is the form figured as 
S. sankeyi in the ' Conchologia Indica.' 

Hab. Kwengon Hill, near Moulmein (Tlteobald). 

II. Both parietal margin and inside of peristome tooth-bearing. 

A. Penultirnate wltorll'ounded. 

3. Globosely ovate.; finely costulate above, na1Towly umbilicated. 

12. Streptaxis obtusus, Stoll J. A. S. B. xl, pt. 2, 1871, p. 106, pl. 7, 
iigs. 11-13, pl. 8, figs. 1-4 (anatomy); Pfr. Mon. Hel. vii, 1876, 
p. 495; Gudt, Proc. Mal. Soc. v, 1903, p. 323, pI. 12, figs. 8-10; 
~tev. Hand-I. i, 1878, p. 3. 

Spire low, convex; whorls 7, Hattened above, penultimate whorl 
bluntly sllbangulate below the middle and scarcely projecting 
beyond the last whorl, which is cOJnpressed 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 colulnellar 
margin, and another, still smaller and sometimes wanting, inside 
the outer margin, which is but slightly arcuate. 

Length 10, breadth 7, height 6! mID. 

Hab. Chouktalon. a limestone hill south of Moulmein (Theoba.lcl). 

b .. Depressedly ovate; atriated or smooth. 

a'. Lip of J)eristolne not continued across pa1ieutl 'T11,argin of 
apertu)·e; 1 01- 2 parietal lamelue. 

b/• UjJper surface smoot"', 'J1'tore or less st1·iated. 

13. Str~taxi8 tbeobaldi, Rena. A·. M. N. H. (3) iii, 1859, p .. 187 
r. Mon .. Hel. v, 1868, p. 449; H. ~ T. C. I. 1876, pI. 8, fig. 9 

.-A.. J. A. S. B. xlv, pt. 2, 1876, p. 317, pI. 8, tig. 15; Nev. 
Hand-l. i, 1878, p. 3. 

Shell arcuately rimate, smooth, whitish, translucent; spire low, 
convex; whorls 5-5!, convex above; penultimat~ 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, rising on the penultimate whorl 
towards the mouth, \vith 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 8 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. 

Lengt~ 6, breadth 4, height 3 mm. 
Bab. Khasi and N agn, IIills, south of Assam; Da1la Hills, west 

of Bhutan, at low elevations (G.-A.); N.E. Manipur (Ogle); and 
Bhamo, Upper Burma (Anderson). A very globose broad shell, 
5! mm. long, 4! broad, from the Naga Hills, in Col. Beddome's 
collection, may belong to a distinct form. 

14. Streptaxis daflaensis, G.-A.. J. A. S. B. xlv, pt. 2, 1870, p. 317, 
pI. 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 3! mm. 
Bab. Near Tanir Peak, Daft", Hills, east of Bhutan, 4000 feet. 

15. Streptaxis p~roteti, Petit (~Ie1ix), Rev. Zool: 1~1, p. 100; P.f;·. 
Mf»~. Hel. I, 1847, p. 9; td. t. c. (perrottetl) 111, 1858, p. 288; 
ide t. c. (pelToteti) yii, p. 496; H. cS- T. C. I. 1876,/ pI. 98, 
figs. 5,6; Rif. J. A. S. B. xlix, pt. 2, 1880, p. 205; Nee. Hand-I. 
i, 1878, p. 4. 

Streptaxis latior, G·ude, 1'1·00. Mal. &c. v, 1903, p. 323, pI. 12, 
figs. 1-4. 

Shell rim ate, rathel· thin, smooth and striated above, polished 
beneath, yello\l?ish white; spire convex; whorls 5i, flatly convex 
above, penultimate rounded, projecting beyond the last whorl 
when viewed from belo\v, last whorl llattened at the base, slightly 
broader than penultimate, indented behind theperistome; aperture 
semi-oval, slightly sinuate at angle; peristome white, expanded; 
parietal Jamellre normally two, close together, converging behind, 
that to the left median and longest, the other sometimes w"anting ; 

Fig. 8.-Strcptaris peroteti. 

teeth inside peristome three, one on right border, one basal, the 
third columellar (occasionally a 8lDall fourth tooth is found in the 
outer margin near the angle). . 

Length 10, breadth 6, height 4! mm.; a smaller specimen 8, 6, 
and 4! mm. 

Hab. Plateau of Nilgiris; also A naimalais and hills near 
Tinnevelly. A large variety bas been found by Colonel Beddome 
in Ceylon, DleasnriJ)g 9i, .6!, 41 mm. 
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A variable shell; SODle specimens, apparently fully adult, have 
only one parietal lamella, and the extent to which the penultimate 
wh?rl, ,vhen vie\\'ed from below, extends beyond the body .. whorl 
varl~s considerably. To this is due the difference in the proportion 
of length to breadth, shown by the measurements. 

16. Streptaxis footei, w. ~ H. Blf. J. A. S. B. xxx, 1861, p. 358, 
pI. 2, fig. 6; Pfr. Mon. Hel. '., 1868, p. 448. 

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

Length 6f, breadth 5, depth 4 mm. 
Dab. Sholamalai Plateau; PachaimaJais, near Salem, 3000 ft. 

A variety from Kalrttyan Malai, another hill-group Jlear 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, Jv. ~ H. Blanf. J. A. S. B. xxix, 1860, 
p. 126; iiriem, t. c. xxx, p. 359, pl. 2, fig. 7; ]>fr. Mon. Hel. v, 
1868, p. 447; H. ~ T. C. I. 1876, pl. 8, fig. 8; Nev. Hand-I. i, 
1878, p. 4. 

Similar to S. peroteti, but considerably smaller; ,,"horls 5, um
·b~CU8 larger and deeper, peristome more deeply sinuate at the 
angle, parietal Iamellre always 2, stronger and further apart, and 
teeth in the peristome IDore developed, from 3 to 5 in number. 

Length 6, breadth 4t, depth 3 mm. 
Hab. Nilgiris; Wynaad, Anaimalais. 

18. Streptaxis beddomii, Blf. (Ntv. M8.) P. z. S. 1899, p. 765, 
pI. 50, figs. 4-7. 

Streptaxis pleurostomoides, Guile, Pl'oc. Mal. &c. v, 1903, p.324, 
pI. 12, figs. 14-16. 

Distinguished fro~ 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 do\vn the 
columellar margin, a second farther down, and a third in the base, 
a fourth tooth inside the right margin. ...~lthough there is only 
one parietal plait, there is sometimes a tubercular swelling on the 
parietal wall at the terlnination of t.he sinus of the peristome. 
~ngth 6, breadth 4!, height 3 mm. 
Bab. Anaimalais (Becldome). 
A larger variety with an additional upper tooth in the right 

margin, and with the three e'qual columellar and basal teeth rather 
nearer together, measuring 7, 5, and 3l, has be~n brought by 
Col. Beddome from near Kuttalam, Tinnevelly, 4000 feet above 
the sea. This appears to be S. pleu1"o8tomoides 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, Blf. J. A. 8. B. xlix" pt. 2, 1880, p. 208, 
pl. 2, fig. 11. 

Subumbilicated, smooth, striated, whitish; \spire convex, very 
low; whorls 5!, convex; penultimate rounded, completely hidden 
by the broader last whorl ",hen the shell jslooked at from beneath 
in the line of the axis of the upper whorls; last whorl tumid and 
polished below, compressed around the u.mbilicus 81lte:riorly, COD

stricted by indentations ·behind the peristome.; aperture with outer 
and columellar margins nearly straight and .converging outwards, 
rounded at the base; perist.ome white, expanded, but little curved 
back at the angle; parietallamellm 2, both elongate, the inner long. 
and bent inside; teeth in peristome 5, t\\"O columellar, one small 
near the UDlbilicus, the other double; one transverse and lamellar 
at the base and two inside the outer margin. 

Lengt.h 6!, breadth 4, height 3 mm. 
Nab. Balarallgam Hills, Mysore. 
This is very near 8. waUoni, but distinguished by the penulti

mate whorl not projecting below. 

20. Streptaxis scalptus, Elf. P. z. 8. 1899, p. 766, pl. 50, figs. 8, 9, 10. 

Shell subumbilicated, moderately depressed, oyate; costulately 
striated above, smooth beneath, waxy, whitish; spire depressedly 
conoid; whorls 5!-6, convex; penultimate rounded, projecting 
less than half itB breadth beyond the last whorl when viewed fro~ 
beneath; last whorl moderately convex, compressed lat.erally near 
the aperture, constricted by iridentat.ions behind the peristome ; 
aperture semioval, contracted by one or (more often) two parietal 
lamellm and by 3, 4, or 5 subeql1s1 palatal teeth, most commonly., 
one columellar, one distal, and two in the right margin. 

Length 10, breadth 7, height 5J mm. 
Hab. Kolamalai IIills, Salem district (Bedd~); Balur in Kadur 

district, Mysore (Daly). 
A specimen from Torna Hin, near Poona, Deccan, measuring 

II! X 8! X 6 mIn., may perhaps be referred to this form. 

21. Streptaxis cingalensis, Ra. A. M. N. H. (2) xii, 1853, p. 91; 
.lYr. Mon. Hel. iv, 1859, p. 333; vii, p. 496; H. cS- T. C. L 1876, 
pl. 98, figs. ::!, 3; Nev. Hand-I. i, 1878, p. 4. 

Similar to S. layardianus (p.5), but slightly larger, with the 
last \vhorl less excentric and rather more convex beneath; the 
deep sinus in the peristome at the ~ngle always ends ill a tubercle 
on the parietal wall, and there are two small tubercular teeth 
inside. the pe~istome, one i.D the middle of the outer margin, 
Opposite the rIdge of the parietal plait, the other at the base of the 
columellar margin. 



8T11BP1'AXIS. 13 

~ngth o.f type 11, _breadth Bj, height 5i mm. (Benson); a 
typical speelmen lent to me by Mr. Layard measures lO,"7j, and 
Smm. 

This is, I think, merely a variety of 8. layarclianu8. I have 
seen intermediate fonns witb rudimentary palatal teeth. 

Dab. Hewagam Komle, S.W. Ceylon. 
A small sbell measuring 5f X 4 X 3 from Ohiya, Ceylon, 6000', is 

in Mr. S, kes' s collection. It is a miniature of S. cingalenBi8. 

22. Streptaxia gracilis, ('oUett, Proc. Mal. Soc. iii, 1898, p. 1. 

Shell 811bperforate, depressed, smooth, \vhitish; spire low; 
whorls 4i-5, convex above; the penultimate rotmded behind, 
scarcely projecting beyond the last whorl when seen from below; 
last whorl convex beneath, sligbtly cOIDpressed around the 
umbilicus; aperture semioval; peristome slightly expanded, white, 
cut back into a rather deep sinus at the angle; a single parietal 
lamel}a, and one palatal tooth at the base of the columellar 
margtn. 

[The radula. is very long; the teeth are similar to those of 
8. pfeiffm, only the centre 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 4!, breadth 3i, depth 2i mm. 
Bab. Near Lemastota, Uva Province, Ceylon. 

23. Streptam bevis, Blf. P. Z. 8. 1899, p. 765, pl. 50, figs. 11, 12. 

Similar to S. burmanicus (p. 6), but smoot.h and finely striated, 
Dot costulate above, and with a minute basal tooth ioside the 
peristome in all (3) specimens eX81nined; in one specimen there 
are two teeth. 

Bab. Burma (Beddome). 

24. Streptaxis ravanm, Blf. P. Z. S. 1899, p. 768, pI. 50, figs. 13, 14,15. 

Sbell rimate, minutely perfora~, striated; spire Jow, 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 border, with a second rudimentary tooth higher 
np; peristome expanded, cut back into a moderate sinus at the 
angle. 

Length l3i, breadth 10, height 7 mm. 
Dab. Ceylon. I have long had a specimen, but do Dot know 

the exact loCality. 
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a" Peristome contiuutcZ by a tl"iclc lilJ, bearing a Bingle re-entering 
y -shalJed lalnello, across parietal n~a1·gi'tll. 

25. Streptaxis personatus, B".h J . .A.. S .. B. xlix, pt. 2, 1880, p. 202, 
pI. 2, fig. 10. 

Shell umbilicated, smooth, pale yellowish \vhite ; spire depressed; 
whorls 5, slightly convex above, the penultimate rounded, scar('cly 
projecting beyond the last, \\:hich is slightly compressed around 
the umbilicus, constricted' and pitted behind the mouth; aperture 
semioval; peristome thickened and expanded, continuous across 
the last ,,;-horl, ,vith a deep sinus at the angle and furnished inside 
,,·ith a thick pnrietallamella, t\\TO teeth inside the outer, and three 
in the columellar Dlargin, the lO\\7er and larger of the teeth inside 
the outer border opposite to top of the parietal lamina. 

Length 5, breadth 4, height 2! mrll. 
A larger variety, 6! mm. long, has only three or four teeth inside 

the peristome, not counting the parietal lamella. 
Bab. HiJIs near· Cum bum,. Madura, South India; Peermede, 

Travancore; Shevroys (Becldome). 

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

Near S. pel'SOnatuB, but costulately striated above, and with the 
last whorl very excentric, the penultimate, when seen from below, 
projecting by more than half its breadth; \vhorls 5!, penultimate 
rounded, last whorl somewhat llattened beneath, sharply compressed 
a.round the umbilicus, subcostulate within; aperture elongate, 
truncately oval; peristome white, expanded, with 4 teetb, 1 colu
mellar,l basal, and 2 in outer margin, besides the parietallamelia, 
which is curved within and sub bifid in front; the sinus at the 
angle of the peristome \vell marked, but much Jess deep thaD in 
s. p~rsonatus • 

. Length 6!, breadth.4, depth 3 mm. 
Bab. Hills near Tinnevelly, S. India (Beddome). 

B. Penultimate whorl carinate. 

*27. Streptaxis elisa, Gould, Proc. BOBt. Soc. N. H. vi, 1856, p. 18; 
Pft·. Mon. Hel. v, 1868, p. 448. 

Shell of :lDoderate si~e, much distorted and compressed, finely 
striated above, smooth beneath and broadly perforated; spire 
discoid; whorls 7~, angulate near the deep suture, the. last very 
much extended la~rally; aperture transverse, subquadrate; peri
stome everted, armed inside with 4 teeth cruciformly disposed, a 
small fifth posterior tooth being sometinJes added. 

Length half an ~nch (12! mnl.), height one quarter inch (6 mm.) 
(Gould, Lat.). 

Hab. An island in, the Mergui Archipelago (Rev. J. Beniarll,in). 
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28. Streptaxia canaricua, B?f. (Beddollle MS.) J. .d. ~. B. xxxviii, 
pt. 2. 1869, p. 142, pI. 16, fir. 11; fir. J.lion. Hel. vii, 1876, 
p. 497; H. ~ T. C. 1. 18i6, pI. 156, figs. 7, 8; Nev. Halld-l. i, 
]878, p. 3. 

Shell ulnbilicated, depressed, finely costulate nbove an(l below; 
spire very ]0\\7, conical; ,vhorls 5~, DE'urly flat above; penultimate 

Fig. 9.-Strepta:ris canaricus. 

sharply l{eeled, projecting by more 
than half its ,,·idth beyond the 
"body-\\'hol'l, \\1hen seen from belen,'; 
last ,vhorl flatl.y convex beneath, 
compressed around the umbilicus; 
constricted by indentations behind 
the peristonle; aperture semioyal, 
rather broad; peristome continu-
eus, expanded, curved back con

siderably at the angle, a thick, flexuous, deeply re-entering parietal 
lamella, and 6 palatal teeth .. 

Length 7!, breadth 6, height 3! mm. 
Hab. South Canara (Beddolne). 

29. Streptaxis Bubacutus, Elf. P. Z. 8.1899, p. 767, pl. 50, figs. 1, 2,8. 

Shell rimate, perforate, depressedly ovate, solid, with flexuous 
costulate striation above, smooth beneath; spire depressedly conoid; 
whorls 6!, fla,ttish, penultimate obtusely keeled, projecting by fully 
balf its breadth beneath beyond the last ,vhorl, ,vhich is slightly 
convex below, compressed and 8ubangulate near the aperture, 
rugosely striated inside the uDlbilicus; indented outside behiud 
tbe peristome; aperture semioval, \vith 1 or 2 parietal Jarnellm, 
the outer small or wanting, and 3 palatal teeth; pelistolue 
expanded, tDoderately curved back at the angle. 

Length 1I!, breadth 8, height 6 mm. 
Hab. South Canara (Beddome). 

30. Streptaxis compressus, Blf. J. A. S. B, xlix, pt. 2, 1880, p. 201, 
pI. 2, fig. 13. 

Shell openly 8ubumbilicated, very depressed, striate, translucent, 
dull yellowish; spire almost flat; whorls 4!, flattened above, but 
"rith the suture impressed, the penultimate whorl bluntly carinate, 
project.ing by nearly its \\Thole breadth when seen from beneath, 
last whorl flattened below except near the peristome, where it is 
compressed into a ridge, indented behind the aperture, \vhich is 
nearly semioval, but \\,ith the lnargins 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 6!, breadth 3~, height 3 mm. 
Bab. Sivagiri Hills, Tinnevelly; and hills near Cum bum ill 

lame 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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Genua ENNEA. 
Ennea, H. ~ A. Atlan.a, Om. &c. MoU. ii, 1858, p. 171; Stol. 

J. A. 8. B. xl, pt. 2, 1871, p. 169 (anatomy of E. (Hutton ella) 
bicolor). 

Type, E. 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 Africa. 

Shell pupiforlD, ovate, cylindrically 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 
rim ate. 

Animal like that of 8trepta:n8. No j8\\~. Radula similar; that of 
.&n"ea bicolor is long, containing bet,,'een SO and 90 rows of teeth, 
with 19 teeth (9 . 1 .9) in each row. The median tooth is short, 
sharply point.ed, 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 (Stolicz1ca). 
According to Morelet, Ennea is viviparous, producing one young 
at a time. 

I. Imperforate, rimate. 

A. .Aper'ure subaxial, not truncated above, oval, with an accusory, 
nearly circula'J·, portion on the right almost cut off by a parietal 
lamella and a palatal fold or ,welling; periatome white, ez
pandtd, continuoU8, indented at parietal lamella, deeply rinuate 
around 8Ubtubular aCctS60ry portion of aperture. 

a. Peri8to1ne united to penultimate whorl and partly covering it. 

31. Ennea vara, Ba. (Pupa) .A.. M. N. H. (8) iii, 1869, p. 188; Pfr. 
Mon. Hel. v, 1868, p. 455; G.-A.. P. Z. 8. 1872, pI. 30, fig. 6; 
1Yr. t. c. vii, 1876, p. 501; H. 4- T. C. I. 1876, pl. 100, ~ fig. 3; 
N,u. Hand-I. i. 1878, p. 7. .. 

Spire elongately ovate, 8ubfusiform, white, strongly ribbed 

Fig. lO.-Eflllea 1Jara t, and aperture f. 

vertically; spire turreted, regularly diminishing, apex obt.use; 
wh"or]s 8, slightly convex.. the last much compressed lat.erally, 



ENNEA. 17 

bluntly suba.ngulate beneath, ascending in front; apert.ure vertical, 
with a slight columellar callosity, but no plait, the ft,ccessory 
tubular portion almost half,,"ny down the right margin; peristome 
broadly expanded. . 

Length 5i, breadth 2, length of aperture and petistome nearly 
2 mm. 

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

32. Ennea stenopylis, Bs. A. l!' N. H. (:3) v, 1860, f.' 460; (f' PI',.: 
Mon. Hel. v, 1868, p. 455, G.-A .. P. Z. S. 1872, p" 30, fio ' Ii, 
Pfr. t. c. vii, 1876, p. 501; Nev. Hand-l. i, 1878, p. 7. 

Shell ovate, some\\~hat flexuously and obliquely costulate, \vhiti~h 
horny; apex obtuse; ,vhorls 6!, narrow, slightly convex, ante
penultimate broadest, last whorl much compressod laterally, in
dented externally behind the peristome; aperture vertical, no 
columellar plait. 

Length 3~, breadth 2~, height ape 11 mIn.; in another specilnen 
length 3~, breadth 2 DIm. Benson's type was at a,~d It, showing 
much variation. 

Dab. Sikhim, about 4000'; DaBo. Hills, Khttsi HiUs, Naga 
Hills; ~Iani pur ( G.-A.). 

33. Ennea nagaensis, Blf. (God'lvin-Austen MS.) P. Z. 8. 1899, 
p. 769, pI. 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, obliq ne, and flexuous. 

Length 4i, breadth 2, height of aperture Ii mm. 
Dab. N aga Hills. 

34. Ennea blanfordiana. G.-A. P. Z. S. 1872, p. 515, pI. 30, fig. 4 ; 
Plr. Mon. Hel. vii, 1876, p. 501; H. ~. T. 0. I. 1876, pI. 100, 
fig. 2. 

Shell cylindrically ovate, obliquely costu1ate on upper whorls, 
almost smooth and polished on the lower, ",hitish horny, trans
lucent, spire with I).early straight lines, becoming curved near 
arex, which is obtuse; \vhorls 8t, the last t\VO or three some
tImes slightly narrower across the shell than fifth ~nd sixth, the 
last compressed laterally, indented on outer side behind peristonle; 
aperture vertical, \vith the subtubular accessory portion higher 
up t\le right margin than in E. steltopylis and E. va'ra, a sInall 
tubercle inside dext.ral margin on the pnlatal fold, and a deep
seated columellar fold. 

Length 7, breadth 2!, length of aperture ,vith perisfolne 
I~ 2 mm. 

Hah .. North Cachar, Mnbadeo Pleak near Asalu, 5700' A 
smaller variety, measuring 5! mnl. in length, was found at IIclneo 
Peak in the salne district.. 
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35. Ennea fartoidea, Thenb. (Pupa) J. A. 6'. R. xxxix, pt. 2, 1870, 
p. 400; Pfr. (Pupa) Mon. Hel. viii, 1877, p. 372. 

l)upa (Ellllt"n) fft.l'toides, H. ~ T. C. I. 1876, pI. 100, fig. 5; Nev. 
(l~lll1en-IIllttonella) Ilflnd-l. i,1878, p. 7. 

Shell scn.rcely rimnte, subcylindrically ovate, obliquely costulate, 
the sculpture becotning fainter or obsolete on the JO\lrer ,"'horls ; 
spire as in E. blanj"c)1°ditl'fl,((,; whorls 7-8, fourth or fifth broadest, 
the last very little cOIn pressed, slightly ascending; aperture slightly 
inclined, not vertical, no colull1ellar or basa1 teeth; the subtubular 
appendage higher than in the last three species, quite at the angle 
of the aperture. 

Length 4, breadth 1~, height of aperture 1 nun. 
flab. Shan States, Burma (Fe Fedden). 

30. Ennea milium, Godwin-Austen, J. A. S. B. xlv, pt. 2, 1876, p. 817, 
pI. 8, fig. 11 (teeth in Dlouth require correction); Rif. P. Z. 8. 
1899, pI. 50, figs. 18, 19. 

Like E. ja19toiclea, but much smaller and \vith only six whorls, 
the upper three obliquely costulate, the lo,,"er three smooth, am,ber
coloured; aperture with a curved parietal plait, three tubercular 
palatal teeth and an internal columellar )all1ella; of the palatal 
teeth two are in the right margin, the upper being opposite the 
parietal lamella, and the third in, the base is lo\v and broad. 
Peristome \vhite, expanded. 

Length 2j,. breadth 1 mm. 
Hab. Shellg~rh Peak, 7000', Dafla Hills, north of Assam (G.-A.). 

Only a single specimen kno\vn. 

b. Peri,tom.e free from penultimate wl&o,-Z. (DIAPHORA..) 

37. Ennea cylindl-elloidea, Stole (Ennea-HuttonelIa) J. A. S. B. xl, 
pt. 2, 1871. p. 171, pl. 7, fig. 4; PI,.. (Ennea) Mon. Hel. vii, 1876, 
p. G07; II. ,,~. l' (!>upa-Eullea) C. I. 1876, pI. 160, fig. ] O. . 

Shell turret.ed, finely nntl closely vertically costulate, except on 
the uI>pernl0st ,vhorls; spire slightly but regularly diminishing, 
apex obtuse, sutnres deep; ,,"hor}s 8, convex, swollen below the 
suture, the lust t,,·o slightly narro",-, the last bluntly keeled at the 
base, free near the aperture, slightly descending; aperture slightly, 
inclined, rounded, the parietallaUlella thick 'and oblique; peristome 
expanded all round. 

Length 4i, breadth 1·3, length of aperture 0'9 mm. (Stoliczlca). 
Hab. Dalnothn, near Mouhnein. 
A speciluen in the British l\fuseum from Damotba, presented 

by Br. Hungerford, approaches the above species in many respects, 
but it is Slllooth, ,vith the sides of the spire slightly concave above. 
It, is 4 mm. long. l'his is probably an undescribed form, but it 
looks slightly distorted, so I shaH not propose a name for it. 
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38. Ennea seatoni, Beddo1ne, P. z. S. 1891, p. 3t5, pI. 29, figs. 15-19. 

Siolilar" to E. c!Jlindrelloidea, but considerably larger, with 
lOt-II whorls, finely, not very closely costulated. The aperture 
is very differently shaped, being oval, considerably higher than 
broad, ,,'ith the subtubular portion in the right upper corner 
almost cut off by a vertical parietal lamella and a thickened sub
angular 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 anot.her external lamella j uet visible from the front; 
peristome expanded throughout, deeply sinuate at the angle; 
last whorl free for a short distance behind the peristome, COJR

pressed and bluntly subangulate at the base. 
Length 9, breadth 2}, height of aperture nearly 2 mm. 
Bab. Limestone rocks east of Mooleyit, near Siam .frontier, 

Tenasserim. 

39. Ennea brevicollis, Rif. P. Z. 8. 1899, p. 768, p1.50, figs. 16, 17. 

Intermediate in size and form between E. cylinclrelloidea and 
E. sea tcm i, distinguished from the former by larger size, coarser 

Fig. It.-Ennea brcvic:ollis. ~. 

and more distant filiform costulation, and from the latter by its 
differently s1;laped. mouth, ·which is n~rly 8S broad as high. 
Whorls 11, all, e~cept the upper three, fibformly costulate, the last 
solute for a short distance and closely costulate where free. No 
columellar lamellm. 

Length 8, breadth 2, height of aperture 1 ~ mm. 
Bab. Molilmein (Tlteobald). 

B. Apertu'I'e 8ernioval or oblong; geneJ'aZly truncated aQove. 

3. Shell turreted. (HUTTONELLA). 

40. Ennea bicolor, Hutton (Pupa), J. A'. 8. B. iii, 1834, pp. 86 8l, 93; 
Pfr. (Pupa.) MCYJl. Hel. ii, 1848;p. 352; R8. (Pupa) A. M. N. B. (2) 
iv, 1849, p. 125; Pfr. Mon. Hel. iv; 1809, p. 342; Se1nper, Reis. 
d. Phil. iii, 1890-94, pl. 8, fig. 14; Stole (Ennea-Huttonella) J. A. 

c2 
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8. R. xl, }It. 2, 1871'1. 16H; Pfr. Mon. Hel. vii, 1876, p. 505 J 
II. \.~. 1'. (l~upn.) C. . 1876, Ill. 100, fig. 6; Nev. (Ennca-llut-
tonelln.) Ilantl-l. ISi8, p. 6. ' 

llllpa lllcUita, Go,dtl, P'·(JC. Bost. Soc. N. II. ii, 1846, p. 08. 
Pupa (Ennen) ceylanicn, Pf1°. P. z. S. 181)5, p. 9; ide Mon. Bel. iv, 

I8oU, p. 342; R. ~ T. C. 1. 18i6, pI. 100, fig. 4. 

Shell subcylindrically tUlTeted, srnooth, polished, translucent, 
yello\\'ish white; spire slightly attenuate above, .apex very obtuse, 
suture impressed, crenulate; \l'horls 7 (6-8~\), slightly convex, the 
last deeply indented externally nnd basally behind the peristome ; 
aperture nearly vertical, truucated, selnioval, containing four teeth, 
one parietal fold, close to the angle, continuous with the peri .. 
stome and running into the coluDlellar side; the second the largest, 

Fig. 12. -EIl?lut bicolor 1, ancl aperture t. 

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

Length 7, breadth 2, height of aperture It mm. Other speci .. 
lnens are slllalIer; I have adults only 4 uam. long. 

Hab. Ahnost throughout India, Ceylon, Burma, and Nicobar 
Isl~nds, chiefly in open or cultivated pillins, not, as a rule, in 
forest. This shell occurs throughout the greater part of the 
Indian region, also in the Seychelles and Mascaarene Islands, and 
in several islands of the 'Vest Indies, where it has probably been 
introduced by nutn. 

The spire val'ip-s considerably, some shells being much more 
attenuate above than others. 

[The' aninInl, taken fronl Stoliczka's description, bas a long body, 
laterally strongly compJgessed, posteriorly shortened, though on 
t,he \vhole a little nlore produced than in StrelJtaxis, more or less 
distinctly yello\vish, on the hp-ad reddish; pedicles long, slightly 
thickened at the end, their exteruul sldn is yello\v, but the internal 
eye-bearing peduncles are verlnilion; eyes very small; tentacles 
small, pale reddish; nlantle deep red. The internal anatomy 

* [Stolicz)oi says, and he eq,miued the anitual. " Two or the teeth are placed 
at each side of t,he posteriOl" (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 Strepta.vis. The radula is very 
long, the sides c~rved up like a sheath of a bamboo-leaf. 'l'he 
centre tooth is short, sharply pointed, wit,h a rapidly \\'idened base. 
The adjoining and following teetb are longer and slightly curved, 
decreasing in size out\vard, and arranged D .• 1 9. It is carni
vorous. In J anunry 1897 l\lr. Collett took specimens off the 
sea-",9all at Galle, Ceylon, preying upon Opeas gracilis, which it 
resembles some\vba.t. The long anterior body, cOlnbined with the 
protrusive odontophore, of It. bicolor enables the creature to enter 
and reach the furthest internal whorls of o. gra~-ilis and other 
shells.} 

41. Ennea macrodon, Blf. J. A. S. B. xlix, 1880, p. 205, pI. 2, fig. 15 
Shell turreted, pale, horny, with fine, close, vertical hair-like 

costulation,; spire diminishing very slightly above, npex obtuse; 
whorls 7, convex, the last ascending slightly near the aperture, 
not indented; aperture vertical, semioval, obliquely truncated 
abov,e, 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 lamelliforJD obliquely transverse basal tooth 

Fig. 13.-Ennea macrodoo. t. 

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

Length 5, breadth 2, height of aperture Ii mm. 
Bab. Pykara,·Nilgiri Hills. 
Young shelJs in this and the next fiye sI,ecies have the dentition 

of the aperture fully developed. 

42. Ennea Bubcostulata, Blf. J. A.. S. B. xlix, 1880, p. 206, pI: 2, 
fig. 14 (upper fig.). 

Very. near ~. macrodon, chiefly distinguished by the filiform 
('ostulatlon belng almost or quite obsolete. The teeth in the 
2.per~ure are ~imilnr but less· massive, and in the only adult 
specllnen examined the broad lamellar basal tooth is replaced by 
two tubercular teeth. 

Length fit, breadth 2, height of aperture 14 mm. 
Hab. Shevroy Hills, S. India. 
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43. Ennea turricula, Blf. P. Z. S. 1899, p. 768, pI. 50, figs. 16, 17. 
Distinguished from E. macvoc:Um by having slightly coarser and 

less close filiform costulat,ion, only six whorls, and by the plaits 
inside the mouth being much Jess developed. In adult shells 
only the parietal plait remains eonspicuous, but there are deep
seated basal and columellar lamellm; in younger specimens "'ith 
the peristome thickened and expanded a small basal tubercle also 
occurs. The transverse basal lamella of E. macrodon is wanting, 
and the parietal plait is simple. 

Length 5, breadth Ii mm. 
Hab. Anaimalai Hills, 4000'; also S. Canara (Beddort1e). 

44. Ennea exilla, Blf. J. A. 8 B. xlix, 1880, p. 207, pl. 2, fig. 14 (lower 
fig.; all the teeth are 'wrongly represented). 

Similar to E. macrodon, but much more slender and entirely 
81DOOth, 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 t",9o tubercular teeth united at 
the base and running obliquely into the shell; the only internal 
plait is columellal- rather than basal, and not directly behind 
the basal tooth; the columellar and dextral teeth Bre sinlply 
tubercular. 

Length 4-1, breadth 1.t, length of aperture 1 mm. 
Hab. Balarangam Hills, M.ysore. 

45. Ennea pirri~i, Pfie. (Pupa) P .. z. S. 18~4, p. 2G5; ide (Ennea) 
Mon. ReI. IV, 1859, p. 341; td. t. c. Vll, 1876, p. 505; H. ~ T. 
(Pupa-Ennea) O. I. 1876, pI. 100, fig. 1 ; Nev. (Ennea-Huttonella) 
Hand-I. i, 1878, p. 7. 

Shell turreted, very slightly diminishing above, whitish horny;' 
upper \vhorls smooth, last two with very fine hair-like costu
In,tidn; apex obtuse; whorls 7, slightly convex, the last COln

pressed at the base; aperture roundly semioval; peristorne ,,'hite, 
expanded, J:.largins joined by a thick callus, \vhich is deeply in
dented above at the place \v here it bears a parietal lamella running 
into the whorl, there is also a columellar pla.it running obliquely 
in \l'ards anC:l commencing inside the mouth; no teeth in the 

J basal or dextral margins. 
Length 10, breadth 2!, height of aperture 2 mm. 
Dab. Koondah Hills ( Western portion of Nilgil"is) (Pirrie). 

46. Ennea sculpta, Blf:.J. A.. 8. B. xxxviii, 1869, p. 141, pI. 16, fig. 10 ; 
1>.f,.. Mon. Hel. Vll, 1876, p. 504; H.~" 2'. (Pupa-Ennea) C. 1. 
1876, pl. 160, fig. 1; Nev. (Eullea-Ifuttonella) Hand-l. i, 1878, 
p. 7. 

This differs from E.l>ir'riei chiefly in being coarsely ornamented 
with vertical slightly flexuous ribbing throughout except on the 
fit:st tW0 ,vhorls. The callus that unites the margins of the 
peristolne is not indented above the parietal lamella "'hich is near 
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t·he angle. Right margin of peristome slightly arcuate. A deep 
columellar plait and four palatal lamellm inside the aperture, not 
easily seen from it. 

Length 8t, breadth 2!, height of aperture 2 mID. 
Hab. Pulney Hills, S. India (Fai,-banlc). 

47. Ennea beddomii, Bif. J. A. S. B. xlix, 1880, p. 2]0; Elf. P. Z. S. 
1899, p. 770, pI. 50, figs. 20, 21. 

Shell turreted, pale yellowish \vhite, vertically ribbed; spire 
tapering slightly but regularly above, npex obtuse; whorls 6, 
con vex, the Jast rounded beneath; aperture rounded, truncated 
above, ",ith one strongly developed parietal lamella entering 
deeply and a little twisted ,,'ithin, and a smaller deep-seated 
columellar fold, two or three snlall internal palatal teeth, and a 
blunt tubercular swelling inside the right margin opposite the 
parietal iold; peristome white, broad!y expanded, continuous, 
curved bach: at the angle. 

Length 3i, breadth 1:1, height of aperture i mm." 
Hab. Si,ragiri Hills, near Tinnevelly. 

48. Ennea canarica. B~f. (l1eddomJJ MS.) ,T. A. 8. B. xlix, 1880, p. 210 ; 
ide P. Z. 8. 1899, p~ 770, pl. 50, fig. 25. 

Shell turreted, vertically ribbed, \vhite; spire regularly di
minishing upwards, apex blunt; \vhorls 6, convex, s\\"ol1en 
beneath the suture, the last not ascending, rounded beneath; 
aperture rounded below, cut off in a straight line above, \\'ith a 
large parietal lamella and a small palatal swelling, opposite to 
each other, almost cutt.ing 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. 
Bab. South Canara. 

b. Shell ovate. 

49. Ennea planguncula, Bs. (Pupa) A. M. N. H. (3) xii, 1863, p. 420 ; 
Pfte. (Pupa) M (¥fl. Het. vi, 1868, p. 829; H. ~ T (Pupa) C. I. 
1870, pI. 10], fig. 2; ide t. c. pI. 160, fig. 8 (var.); Nev. (Ennea
IIuttonella) Hand-l. i, 1878, p. 7. 

Ennea stenastomR., Blf. (Bedaome MS.) J. A.. 8. B. xlix, 1880, 
p. 20.8, pI. 2, fig. 17. 

Shell deeply rimate, cylindrically ovate, whitish, minutely 
obliquely costulate; spire cy lindrieal, ,,,ith the sides straight, but 
becoming con vex to~'ards the obtuse apex; suture crenulnte; 
whorls 6!, slightly convex, the last compressed laterally and 
deeply indented on both sides behind the peristolne; aperture 
\Yertical, subaxial, oblong, higher than broad, bot,h right and left 
margins concave, basal margin convex, the mouth greatly con
tracted by the following large teeth :-(1) a thick parietal fold 
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near the angle and (2) a large tubercular 8ubbiftd ,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 t\VO small basal teeth right and left; peristome white, ex
panded, sharply curved back at-the angle. 

Fig. 14.-En1lea plang1tllcula t, aperture ¥. 

Length al, breadth Ii, length of aperture It mm. 
Hab. Peninsula of India; Orissa (Theobald); Golconda Hills, 

near .VizagapatalD and Rusellcoonda (Beddome); Nerbudda VaHey, 
llear llashungabad . 

. A smaller variety, with 5! ,vhorls, 3 rom. long, was obtained by 
Col. Beddome from hills near Kurnool. This is the form figured' 
in the Concho1. Ind. pI. 160, fig. 3. I have seen 0, specimen of what 
is probably a variety froln Ceylon. The fine oblique costulation 
and sutural crenulation often disappear. 

II. Umbilicated. 

·50. Ennea-moerchia..na, Nev. (Roepatorf MS.) J. A. S. B. 1, 1881, 
p. 1'30; Godwin-Austen, P. Z.~. 1895, pp. 443, 450. 

Shell deeply but narrow]y umbilicated, cylindrically ovate, 
subyertically rather distantly ribbed, \l7hite, -solid; apex obtusely 
cOlloidal; \vhorls 6i, convex, fourth and fifth broadest, last rounded 
at base, ascending·· in front, partly covering umbilicus; ap~rture 

ig. 15.-Ennea '11I,oe1'ckiana I, and view of base. 

vertical, subaxial, rounded, parietal fold vertical, \veIl- developed, 
another strong ~ut less prominent fold \vith,in right margin, no 
other teeth; perlstome broadly reflected, deeply sinuate above the 
dextral fold. 

Length -ii, breadth 21 mID. 

Hab. Celltre of 'Grea.t Nicobar. 
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Family ZONI'fIDlE. 

Subfamily ARIOPHANTIN}E. 

[The Ariopltantince fornl a very distinct subfamily of the Indian 
A1.o11usca, and are ahnost exclusively confined to the Peninsular 
area and Cey Ion; only t"iO species are found exteuding a short 
distance northward into the Gangetic delta, but have not been 
recorded from that of the Brahmaputra Ri ver. The largest Indian 

A. Genitalia. X 3. 
Fig. 16.-Ariopkanta lfevipes. 

B. Ditto, part of, fJbowing 8permatheca. 
O. Port.ion of male organ near junction of vas deferens, showing position of a 

spermatophore. 
D. Terolina! end of the amntonal organ or dart. 
am.cw. Amatorial organ or dart. p. Penis. 

crp. OfBCftl1l, musculi retractoris Nn. Ret.l"8ctor muscle. 
penis of Semper. rmp. Retractor muscle of penis. 

d. Dart.. sp. Spermatheca. 
gell.ap. Generative aperture. v. Vagina. 

Ie. Kalc-sac. t:d. V 88 deferens. 
ov. Oviduct. 

land-shells belong to this subfamily. AU 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 llelicarion
like, thin, diaphanous, and InenlbrallRceous. 

The generative organs have three luarked characters, viz., the 
penis cmcum (" cmcum musculi retl'actoris penis" of Semper), 
to which the retractor muscle is attached; a very small pear-
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shaped or sessile spernlatbeca or sperm-sac, and conformably with 
it a very short spermatophore of peculiar form with close'-set 
spines, different altogether from that of the MncJ·or.7tWflli1ltP. 

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

[Synopsis of Genera. 
1. AnIoPRANTA. 

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

2. NILGIRIA, CRYPTOZONA, XESTINA. 
Dextral shells, mostly solid, and many of large size; left dorsal 

lobe undivided, or merely slit. 
3. INDRRLLA. 

Shell Helicarion-li1te, large and thin; a slit in the left dorsal 
lobe; radula with aculeate latel'als. 

4. RAVANA. . 
Shell thin, depressed, smooth, of the MacJ'ocAla'lnys type, left 

dorsal lobe divided; foot truncate. 
o. RATNADVIPIA. 

Shell Helicarion-like, few whorls, tbin; animal with both right 
and left shell-lobes; foot tl'uncate at cxtr~mity; radula very broad; 
teeth very numerous. 

O. EUPLECTA. 
Shell in most cases carinate and closely wound; lobe above mucous 

pore m~re pointe(l; dOl'sal lobe in two di~tinct parts; in the mal(, 
organ a muscular band confines a portion In a looped arrangement.] 

Genus ARIOPJlANTA. 
Ariophanta, DeS'IIlOulills, IJull~ Soc. B01·.deaIL'l:, iii, 1829, p. 23l>, pI. 1, 

figs. 1-5 ; G.-A.. Aloll. Ind. i, 1883, p. 133; ide t. c. ii, 1898, p. 82 ; 
lllf. Proc. JoVal. Soc. iv, 190], p. 241. 

Cl'yptozona, Morek Jour. de Conch. xx, 1872, p. 33.4. 
Xestina, Pfeiffer, jil. 'Inal. Ges. v, 1878, p. 257; ide AbA. Yer. Hamb. 

vii,' 1883, p. 13; conf. v. Mal·t. Zool~ Bee. xv, 1880, p. 162. 
Nilgiria, G.-A.. Mol. I1Id. i, ]888, p. 203; ide t. c. ii, 1898, p. 77, & 

1899, p. 123. 

Type, A. la~vipe8 (MiiU.). 
Range. 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 a}\vays, the columellar'margin more or less reflected. 

Animal with the body when extended rather broad and de
pressed (broader than that of !.lacroc7tlarnY8). A large mucous 
pore above the Hattened posterior extremity of the foot, without 
any horn-shaped lobe aboye (a small blunt lobe is sOlnetimes 
present); peripodial groove well developed, alw'ays double; sole 
broad, not distinctly divided beneath; upper surface of body \\-itb 
oblique striro, those on the head anti neck anastomosing and 
forming 8 distinct tract. The mantle-edge is a narrow band re
flected o\'er the peristome. No sbell-Iobes; the t,,'o dorsal Lobes 
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are well developed, the left (right in sinistral forlns) dh,ided into 
two [a large anterior aud a much smaller posterior; in the 
dextral forms, type 8olata, the left dorsal lobe is continuous, or a 
lnere slit divides it into t,,"O as in b08ilelt8 J. 

In the genitalia there is a kale-sac, often of large size, \\l'hich 
receives the velS defeJ·ens; a simple diverticulum or cmcum, yarying 

-A 

,~~ 2 
A 

\ 
101 un .. 

\\), 

[Fig. 17.-A. Ar'iopll4llla lfBvipes. Jaw and teeth of the radula, X 300. 
B. Ariop/t(J1I,ta il1I,11le~ita. Jaw and teeth ofradula, X 155; and mantle

edge, viewed fr01U the outside and fronl below, showing the 
dorsu.l lobes, X :3. 

ant .rdl. Ant.eriol· right dorsal lobe. 
'POst.rdl. Posterior right dorsal lobe. 

Idl. Left dorsal lobe. 
res.Q.p. Respiratory R»erture. 

JJl'S. Parietnl sid~ of visc('ral ~. 
sl. Shell-lobe. 

!JC. Puhnonary caVity.] 

in length, leads froln the j unction of the l,alc-sac and penis-sheath 
to t.he ret·ractor Illnscle; the 81natol'ial organ or dart-sac is long 
al1~ more or less cylindrical; the sperillatbeca (receptaculum 
selninis) is slnall, globose, and either sessile or "pith a short stalk. 

Rndula brond, ,vith numerous teeth in each ro,,,: rbachidian 
(central) tooth tricllspid, the side cusps small and ~asal; the inner 
laterals broad, bi- or tricuspid, forluing a band of varying \\,idth 
dO\"n the middle of the radula, distinct from the .• fJ,~ea occupied by 
the outer laterals, ,vhich are elollgate and uni- or bicuspid and 
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pass into .aculeate pointed marginals. Jaw curved, with a small 
median project.ion. 

The . e~g of .A.. Uev.ipes is elliptical, longitudinally sulcated, 
enclosed In a tough membrane, nnd 4 to 5 mm. in length, 4 to 4! 
in diameter. That of .A.. inte-r'l~tpta is similar. 

This genus is now regarded as confined to the Indian Peninsula 
and Ceylon, various Burmese and Malay sinistral forms, formerly 
referred to it, being assigned to other genera; whilst a considerable 
number of dextral Southern Indian and Ceylonese species, formerly 
classed under Xesta and Hemi}Jlecta, or separated as O""ptozona, 
Xestina, or Nilgirilf, are ·now united with the typi~ sinistral 
forms of ;t,'riophanta into a single genus, the animals· being very 
similsl' in their general anatomy. 

[Key to SjJecies of _\riophanta. 

Section I. Typical, sinistral. (ARIOPHANTA.)] 

A. Shell perforate or very narrowly umbilicated. 
a. Shell solid, not horny. 

a'. Radula with 8 narrow central band of only 
17 median teeth; the left dorsal lobe dividea 
into two distinct parts .. 

b. Horny, brownish, more or less translucent. 
h'. Depre&'1ed. 

a". Radula with broad central band of 85 to 
65 teeth •• . ••. 

ll'. Globose . . . . . . ... 

l~!pe'. 
laitUayana. 
kadapaemi,. 

~nten-upUJ. 
'Immenta. 
hajadera • 
intume8~'IJ8. . B. Shell openly and deeRly umbilicated • • • • •• C!J818. 

SUbsp. dalyi. 
tbyreus. 

Subsp. /'eterQJa. 

Section II. Dextral. (ORYPTOZONA. P) 

A. Colour uniform or nearly so, no sphal bands of 
colour. 

a. Decussated above. 
a'.·lladula with broad band of median teeth; left 

dorsal 10 be undivided . 8etnirugata. 
hela'ngeri. 

b. The w hOl~ls transversely striated, not decussated . alhata. 

,B. Shell spiral1y banded with colour more or less 
distinctly. 

8isparica. 
'nOvella. 
ceraria. 

CI. Decussated but not grooved • li~lata. 
biBtrialu. 
hasilusa. 
garileneri, 
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h. Sculpture of decussating lin~B and of oblique 
shallow grooves and low ridges 

c. Whorls transyersely striated, without decussation 
or grooves . . . . . • . . . 

I. Sinistrorse. (ARIOPIIANTA.) 

bamltlls. 
beddo1nii. 

ckenui. 

29 

iult:ana. 
1nadel'aspaia"a. 
gQssii. 
sollltel. 

A. ]>e'rf01'ate or very narrowly umbilicated. 
I 

a. Not Iwrny.· banded spirall!J above, 01' white 01' brown tllrouuhout. 

[a'. lladula with a ve"!1 narrotlJ band of rneclian teeth. TI"e left 
dorsal lobe divided.] 

51. Ariophanta lmvipes, Miill. (Helix) I-list. Vel'. ii, p. 22 (1774); 
PI,.. (Helix) Mon. lIel. i, 1847, p. 71; ide t. c. iii, ]853, p. 75; id. 
t. c. vii, 1876, p. 128; ltev. (N ani na-.A.riophan ta) Hand-I. i, le78, 
p. 19; Godwin-Atl$tell, J. A. S. B. xlix, 1880, p. 154, pI. 10, fig. 3 
(animal); ide Mol. Ind. i, le98, p. 133, pI. 33, fig. 7, pI. 34, fig. 1 
(animal); ii, p. 81, pl. 80, fig. 5 (anatomy), pI. 82, fig. 4 (radiIla), 
p. 135. 

IIelix trifasciata, Che1un., Mart. ~ Clz.ellln. Syst. Conclt.-(}ab. xi, 
p. 308, pl. 213, figs. 3018-19 (1795); Pfi'. Mon. Hel. iii, 1853, 
E" 76; ide t. C. vii, 1876, p. 128; H. 4- T. C. I. 1876, pl. 131, 
'g. 4. 

Shell depressed, ruther thin, obliq nely striated and decussated 
with fine spiral lines above, smooth beneath, white or whitish 
with three spiral chestnut bands; spire low, conoidal; \\' horis 5, 

Fig. 18.-AriopJlallta lcevipes. }. 

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. 23~, axis 15 Dlm. A large fiat variety 
from Bajpiplo. measures 28f, 24!, and 13j. 

Hab. Bombay (common in gardens); Rajpipla Hills, east of 
Surat. I have never been able to trace the occurrence of this 
8pecies in Malabar. 

The commonest variety is \vbite with three spiral bands-one 
near the suture, one above and one beneath the periphery; 
but some shells have the ground-colour bro\vnish \\'ith darker 
bands, and SOlne are \vhite or dark bro,,"n throughout. The 
parietal ,,'all 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 formula 120 • 2 . 8 • 1 • 8 . 2 • 120 
(130 1. 130): the rhachidian tooth is tricuspid; the eight inner 
laterals bicuspid and broad, forluing a narrower median line than 
in other species of the genus, i. e. 17 teeth to 45 in the latter. 
The admedian teeth are bicuspid up to the 104tb. 

52. Ariophanta laidlayana, Os. (IIelix) A. M. 1( H. (2) xviii, 1856, 
p. 258; Pfi'. (Helix) Mon. Hel. iv,"1850, p. 81 ; ide t. c. ,-ii, 1876, 
p. 96; H.~· T. (llelix) C. I. 1876, pl. 68, fig. 3; Nev. (Nanins
Ariophanta) Hand-I. i, 1878, p. 18; Godwin-Austen (Helix
Ariophanta), J. A. S. B. xlix, 1880, p" 155, pl. 10, fig. 2 (animal) ; 
"a. Mol. It"d. i, 1898, p. 140, pl. 34, fig. 3. 

Similar to A. lcevipea, exeept that the coloured spi ral b~nd 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 0.1 \"8YS chestnut, contrasting with the rest of 
the wall. As a rule, too, the present species is less depressed and 
smoother. The coloration varies; specimens witbout bands are 
8om.etimes found, white or brown· throughout. 

Major diam. 28, min. 23, axis l5 mm. 
Hab. The hill-country of Western and Southern Bengal, Orissa, 

&c., from the Ganges to south of the Godavari and w'est to about 
800 E. 

53. Ariophanta kadapaensis. 
Helix nicobaricR. Chenzn., Mart. ~ Chef1l",. Syst. Cone/I.-Cab. ix, 

1, p. 79, pI. 108, figs. 911, 912 (1795); lY,o. lJ:loll. Rei. i, 1847, 
p. 40; ide t. c . . vii, 187«i, p. 75; B{f. J. A. S. B. xxxviii, 1869, 
p. 139; H. 4· T. 0 I. ] 876,- pI. 52, fig. I. 

Nanina (Ariophanta) kadapaensis, Nev. Hand-I. i, 1878, p. 19; God
win-Austen, Mol. It,d. i, 1898, p. 141. ~ 

Shell globose, obliquely striated, general1y \vith 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 ,vall of aperture dark; spire 
convexly conoid, apex blunt; ,vhorls 5!, slightly convex, the last 
rounded at the periphery, swollen below; aperture diagona], 
l'oundly lunate; peristolne small, reflected at the perforation. 
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Major diam. 40, min. 35, axis 28 mm. 
Hab. Cuddapah, l\Iadras Presidency (Kill!!); N.ullamullays, 

Kurnool (Beddome), not Nicobars. 

h. Horny, brolunisll, Ulore or 1~88 lran8lt~cent. 

b'• Dep1"essecl. 

54. Ariophanta interrupta, Bs.. (I-Iclix) P. Z. 8. 1834, p. 90; ide 
(Helix) Zool. Jour. v, p. 401 (1835); Pfr. (IJeJix) Mon. 11el. i, 
1847, p. 68; ,':d. t. c. vii, 18iO, p. 125; II. ~ 1'. (IIelix) C. I. 1870, 
pI. 2i, fig. 3; Godwin-Attsf.en, J. A. S. B. xlix, 1880, p. 1~4, pI. 10, 
fig. 1 (animal); 'ide Mol. Inti. it 1898, p. -1:10, pI. 34, fig. 2; Blf. 
Proc. Mell. Suc. iv, 1901, p. 244. 

Helix himalayans, Lea, Oba. i, 1831, p. 167, pl. 19, fig. 60; Es. 
A. M. N. H. (3) xi, 186~, p •. 88. 

Shell flatly convex above, rather coarsely, obliquely, plicately 
striated and decussated \vith fine impressed lines, t.he decussation 
sometimes obsolete, more tumid and snloother beneath; bto\vnish 
horny, darker below the periphery, and gradually becoming 'paler 
again beneath; whorls 4!, convex above, the last angulate at the 
periphery; aperture roundiy lunate, peristolne thin. 

Major diam. 26, min. 22i, axis Ip mm. (Calcutta). A large 
depressed variety from Pareshnath nleasures 32, 27, Bnd 17. 
Animal pinkish grey. 

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

55. Ariophanta immerita, Bl. (Nanina-Ariophanta) J. A. 8. B. xL~ix, 
1870, p. 17 ; .. id. t. c. xlix~ 1880, p. 155, pI. .3, fig. 4; Pf! .. (Helix) 
M01l. Hel. Vll, 1876, p. 1~8; H. ~ T. (Hela) C. I. lS/6, pl. 150, 
fig. 7; God'win-Austen, Mol. Ind. i, 1898, p. 135, pl. 33, fig. 1 
(1883), pI. 82, fig. 6 (radula). 

The '''Vestern race A. irnmerita is smoother, with the spiral 
impressed lines nearly or quite obsolete. It has bitherto only 
been found in South Canara. According to Godwin-Aus~n, 
Moll. Ind. i, p. 135, the outer lateral teeth of the radula are more 
numerous in A. interrttpta than in A. immerita, but tbis is 8carcely 
a character that is necessarily of specific '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. immerita 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, \vithout lateral cusps. (See 
fig. 17 B (p. 27) also for the jaw and dor8allobe8~] 

b' I. GkJbo8e. 

56. Ariophanta bajadera, Pfr. (Helix) Zeit~cAr. Mal. '.1S50, p. 69: 
Rens. (Helix) .A.. M. :ft~ 1I. (2) x, IS52, p. 350; Plr. (IIelU:) Alon. 
Bel. iiI, 1853, p. 52; ~·d. t. c. iv, 18:>9, p. 250; ide t. c. vii, 1876, 
p. 870; Il. 4· T (IIelix) C. I. 1876, pI. 3, fig. 5; Godwlh-AU6ten, 
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Mol. Ind. i, 1898, p. 137; ide t. c. ii, 1876, pl. 82, fig. 8 (teeth of 
l'adula). 

lIelix amml)nea, Val., Desk. -in Fer. Hist. Nat. i, 1850, p. 197, 
pl. 37 A, fig. 1; Pfr. Mon. Hel. iii, lA53, p. 41; ide t. c. viii, 1877, 
p.560. 

Shell thin, translucent., pale greenish to brownish horny through
out., rather glossy, coarsely plicately striated above, almost smooth 
beneath; spire conoida], apex obtuse, suture rather deep; whorls 

Fig. 19.-Ariopka1tta baJadera. 

4-4~, convex, the last swollen, rounded at the periphery (inl1nature 
shelis are subangulate), descending slightly at the mouth; aper
ture diagonal, almost round, lunate; peristome thin, white. 

Major diam. 27!, Inin. 22, axis I8! nlm. 
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.
W. T. B.] 

57. Ariophanta intumescens, Blf. (Nanina-Ariophant&) J. A. 8. B. 
~xv, 1866, p. 32; Pfr. (II~lix) M.on. Hel. v, 1868, p. 321; ide t. c. 
Vll, 1876, .p. 370; H. ~ 7. (Hehx) C. I. 1876, pI. 11.1, fig. 6 ; 
Godtoin-Austen (.-\riophanta), J. A. S. B. xlix, 1880, p. 155; icl. 
Mol. Ind. i, 1898, p. 138 . 

.A. large duller shell t.han A. baj(ulera, thin, brown, ,vith finer, 
less plicate striation, suture scarcely impressed; whorls 4!, almost 
flat above, the last bluntly angulate at the periphery, descending 
a -little at the mouth; aperture large, rounded. 

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

Hab. Mahableshwar (W. T. B.). 
Teeth of radula. 50 . 27 . 1 . 27 50 (77 . 1 . 77). The teeth are 

like those of A. interru,lJtct, but the ad.nedian series are tricuspid, 
there being a sOlall tooth on the inner side as well as on the 
outer; lateral teeth very long and narrow, graduaUy becoming 
very small on the outer margin. 

58. Ariophanta canarica, Elf. hoc. Mal. Soc. iv, 1901, p. 248, pI. 25, 
fig. 1. 

Ariophanta intumescens, Godwin.-Austen, J. . .4.. S. B. xlix, 1880, 
pI. x, fig. 4 (animal). 

Shell openly perforate,.·globosely turbinate, bro\vnish horny, 
rather solid, closely and ··rugosely striated, the strire decussated 
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above by fine 8ubobsolete 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, s"pollen beneath, some\vhat 
com pressed around, the perforation; aperture diagonal, rounded; 
peristome in one plane, slightly thickened and a little expanded in 
adults, columellar margin broadly reflexed. 

Major diam. 80, min. 24~, axis 21 mm. 
Dab. S. Canara (Beddome). 
This should pe.rhaps be considered a race of .A. intumescena, from 

which it is dist.ingnished by smaller size, greater thickness, 
especiaUy at the peristome, stronger decUBsated striation, higher 
and more acute apex, the presence of a keel, and 8 more open 
umbilicus. A small specimen measures 26, 21!, and 17! mm. in 
the three dimensions. 

B. Openly and deeply umbilicated. 

59. Ariopbanta cysis, Ea. (Helix) A. M. N. H. (2) ix, 1852, p .. 404 ; 
Pfr. (Helix) Mon. Hel. iii, 1853, ~. 92; ~·d. t. c. iv, 1809, p. 174; 
ide t. C. vii, 18?6, p. 277 ; H. ~ T. <.~eIix) O. I. 1876, P: 13, pI. 2?J 
fig. 5; Go d'lmn-A:us ten , Mol. Ind. 1, 1883, p. 139; ide t. c. 11, 

1898, pI. 82, fig. 7 (teeth of radula). 
Helix auris, Pfr. P. Z. 8. 1854, p. 286; ide Mon. Btl. iv, 1859, p. 178. 
Helix cyetis, Rv. Oonch. Ic.,'Helix, pI. 128, no. 737 (1852). 
Helix ampullarioides, Rv. t. c. _ 'PI. 202, no. 1423 (1854). 
Ariopbantu dalyi (subsp.), Blf. Proc. Mal. Soc. iii, 1899, p. 280, 

figs.; Godwin-Austen, Mol. Ind. ii, p. 128, pI. 98, fig. 4 (1899) 
(genitalia) . 

Shell globosely depressed, rather thin, obliquely striated, light 
yellowish brown; spire convex, apex obtuse, Buture slightly 
impressed; u,horls 4t, rapidly increasing, convex, the last swollen 
beneath, subangulate at the periphery, not descending near the 
mouth; aperture diagonal, oval1y lunate, the margins converging; 
peristonle thin, coI:uolellar margin reflected. 

Major diam. 43, min. 35, axis 23 mm. 
Bab. 'The typical form is froln the western side of the Nilgiris 

(Sispara). .A.. ampullarioides is 8 higher and more globose form 
also from the Nilgiris, said to measure 42 mm. in major diameter by 
26 in height. A. ?lalyi is a small, thin, dark shell from Hadur in 
Mysore, in some respects approaching A. intumescen8. It has a 
whitish band round the periphery and measures 39, 32, and 
22 mm. A. cyBis 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 rhacbidiaD tooth 
is tricuspid, the laterals are aculeate. [In the genitalia the male 
organ is much simpler than in A. lavipes, although of the,same type. 
The retractor muscle is given off from a stout long crecum, con-

I> 
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tinuous \vith the main sheath below. At the junction of these 
two parts is t.he l{ulc-snu on a very sbort tube ,vhich the vas 
deferens joins. It is thus strikingly similar to the same pal"t 
in the genus Ratnadvipia. ] 

60. Ariophanta thyreus, Bs. (Helix) A. M. N. H. (2) ix. 1852, 
p. 405; Plr. (Helix) Mon. !felt iii, 1853, p. 251; ide t. c. vii, 
1876, p. 454; H. ~ T. (HelIx) C. I. 1876, pI. 27, fig. 6; Blf. 
Proc. Mal. Soc. iv, 1901, p. 244. 

IIelix ryssolemma, Albers, Zeitsckl'. Mal. 1852, p. 186; lYr. 
(Helix) Mon. Hel. iii, 1853, p. 634; ide Nov. Conch. i, 1854, p.87, 
}!l. 10, figs. 13, 14 . 

. Al"lOpbanta heterrea 'csubsp.), Blf. Proc. Mal. Soc. iv, 1901, p. 248, 
pl. 25, fig. 2. 

Shell depressed, rather more widely umbilicated than .A. cyBis, 
and distinguished from that species by having 5-5! whorls 
increasing more 810"r1y, so that the mouth is comparatively much 
smaller, and by the distinctly decussated. sculpture above. The 

. Fig. 20. - Ariopkanta: tn!/refUJ. 

suture is scarcely impressed, except towards the mouth; spire 
10'\', convex. Colour bro,\\?D horny, \1,ith 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 

paler. B h · (C ) Nil·· A· · B Hab. ra magerl oorg; gu'l, nalmalal and alarangam 
Hills, S. India. 

Intermediate forms between this shell and ..d. cyBis occur. 
A. llete'l·aa is one of these intermediate forms. It is less 

depressed and thinner than typical thyreus, and nlore narrowly 
umbilicated, the sutures are deeper and the sculpture not decus
sated. The colour is paler bro\\"n, and the narrow reddish band 
belo\v the periphery is very distinct. 

Major diaJn. 37, min. 30, axis 21 mm. 
H abe Sis para, ,vest side of NiIghiris. 
A. 1-yssolel!Una ()-hysolemma) is a large ~ariety with coarse sculp

ture, measurIng 40,33, and 19 mm. SpeCImens collected at, Sispara 
Ghat, Ni1giri Hills, agree ,vith the description. 
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II. Dextrorse. (CRY.PTOZONA, XESTINA, or NILGIBIA.) 

A. Oolour unif01"m or nearly so; no 81Jiral banda of colou,·. 

a. Decussated. 

a. Radula tvith broad band of median teeth. Left (lorsal lobe 
undivided. 

35 

61. Ariophanta semirugata, Beck (~alaxis), Ind. p. 42 (1837); 
Pfr . . (Helix) Mon.· !fel. i, 1~47, p. 40; ~d. t. c. ~i, p. 75; H. ~ T. 
(HelIx) 0. 1. 1876, pl. 59, fig. 4; Nev. Hand-I. 1, 1878, p. 51. 

IIelix globulus, Mart. ~ Chemn. Byst. (}onch.- Cab. ix, 2, p. 126, 
pI. 130, figs. 1159-60 (1786); nee Mull. Ht·st. Vera ii, p. 68 
(1774). 

Gala.xis tranquebarica, Fahr. MS., 1876, Beck, I. c. no descr.; Pfr. 
(Helix) 111on. Hel. i, 1847, p. 41; ide t. c. vii, p. 75; Stoll (Helix) 
J. A. S. B. ~i, 187!, 2, p. 212 (footnote); God'll!in-Austen: (~ilgil'i.a), 
Mol. Ind. 11, p. j 8, pl. 81 [figs. 3-3 d, anImal, genItalIa, WIth 
spermatophore; p1. 82, fig. 3, I'l\dula (1898)]; ide t. c. ii, p. 135 
(1899) [pI. 94, figs. 5-5 e, spermatophore], pl. 98 [figs. 2-2 h, 
anatomy and sculpture]. 

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

Fig. 21.-Ariopkanta semirltgata. I. 

whorls 5-6, slightly convex, the last large and s\vollen, generally 
descending near the mouth; nperture roundly or ovally lunate; 
peristome thin, reflected near the umbilicus. 

Major diam. 33, min. 28, height 28 mm. 
Hab. The greater part of the Peninsula of India from the 

N erbudda and Son south\\Tards, Cutch (Stoliczka); also in Northern 
Ceylon. Common in open country. 

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

D2 
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A. lemirugatca is 0, thinner smoother variety; A. 'ra'nquebaricl' 
thicker, with stronger sculpture, and more globose. 

Animal with a triangular right dorsal lobe to the Jnantle and a
long narrow 'left dorsal lobe. ]'oot 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 cylindrical kale-sBc, 
about as long as the epiphallus. Spermntheca bulbous, on a sbort 
narrow neck. Dart-sac very large and long. 

Radula with 54 . 3 . 17 . 1 • 17 3. 54 (74 . 1 . 74) teeth in a ro\v : 
rhachidian tooth tricuspid; the admedians close to the middle bave 
a slight inner cusp, which soon disappears; the outer cusp is 
persistent on the admedians and on some of the laterals. 

62. Ariophanta belangeri, Desk. (Helix) in BAlallgtr, Voy. Z!JoI. 
p. 43, pl. 1, figs. 1-3 (1884); PfI·. (Helix) Mon. Hel. i, 1847, 
p. 69; ide t. c. vii, 1876, p. 172; H. ~ T. (He~x) C. I. 1876, 
'PI. -29, fig. 6. 

Helix bombayana, Grat. Act. Soc. L'in. Bord. xi, 1841, p. 406, pl. 1, 
fig. 1 L ly, .. Mon. Hel. i, ]847, p. 41} ide t. c. iii, 1858, p. 76; ide 
t. c. Vl~ 1876, p. 125; H. ~ T. (Helix) C. 1. 1876, pI. 29, fig. 5 ; 
E. . .A. •• lSfitif'" (Xestina), Faun. Geog. Maid. ~ac. 18. 1902, i: 142. 

lIehx vltellina, Pfr. P. Z. S. 1848, p. 109; ide Mon. Eel. w, 1808, 
~. 72; ide t. c. vii, 1876, p. 122; H. ~ T. (Helix) C. I. 1876, pL 59, 
figs. I, 2. 

Shell- openly perforate, depressedly globose, obliquely striated, 
and more or les8 decussated by impressed lines (often obsolete) 
above, smoother below; pale tawny to purplish or ,\\'bitish; spire 
low, convex, suture impressed; whorls 5-5!, convex, the last much 
smaller than in A. 8emirugata, scarcely descending in front, sub
angulate at periphery; aperture roundly lunate; peristoQle thin, 
basal and columellar margins slightly reflected. . 

Major diam. 46, min. 37, axis 28 Inm. 
Hltb. Madura, South Arcot, and Mal~bBr, and probably all the 

southernmost part of the peninsula. Anaimalai Hills; N. Mahlor 
Atoll, Maldives (introduced). 

The recorded locality BOlll bay is very doubtful. 
The dimensions above given are those of typical A. belangeri, 

from Madura: viteUina is a small variety, measuring 29, 24, and 
18 mm.; bombayana- still smaller (28, 23, 16); on the other 
hand, u very large shell from Gingi, South Arcot, measured no 
less than 52, 44, and 31 mm. 

A. belangeri may generally be distinguished from A: 8tolirugata 
by more depressed form, less s\\'ollen last \\,horl, and smaller 
aperture. rntermediate forms occur. 
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b. The tuhorls transver8ely striated, not cleCU8satecl. 

63. Ariophanta albata, B{f. (Xestinn) J. A. S. B. 1880, pt. 2, p. 189, 
~l. 3, fig. 8; ide Proc. Mal. Soc. iv, 1901, p. 245. . 

Helix lucublanda, Ancey, Le Nat. iii, 1886, p. 298. 

Near A. beutngeri, but thicker and more coarsely sculptured 
with rather irregular oblique impressed grooves; no decussating 
8piral lines; the colour is white throughout. The shell is inter
mediate in form between A. belangeri and A. madera81Jatana. 

Major diam. 29, min. 32!, height 17~. 
Hab. Papanassam, in the hills west of Tinnevelly, S. India 

(Beddom,e ). 

64. Ariophanta sisparica, Blf. (Nsnina-Helniplecta?) J. A. S. B. 
18661 2, p. 34; Pfr. (Helix) Mm,. Hel. v, 1868, p. 122; H. ~ T 
(HelIx) 0. I. 1876, pI. 112, figs. 4, 5, 6. . 

Shell narrowly umbilicated, depressed, rather thin, strjated, 
white, \vith a straw-coloured epidermis, having a dull oily lustre; 
spire convex, low, suture flat, linear, submarginate; whorls 4!, 
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. Sispara Ghat, Nilgiri Hills, about, 6000'. 
I obtained two s'pecimelJs of this species in 1864 on the road 

leading down to Sispara Ghat. 

65. Arioph&J;lta novella, Pfr. (Helix) P. Z. S. 1854, p. 50; ide 
(Helix) .LYon. Htl. iv, 1859, p. 34; Rv. (Helix) Conch. Ie. no. 1294; 
11.. ~ T. (Helix) (}. I. 1876, pl. 150, fig. B. 

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 fiat; 
whorls 5, nearly flat above, the last convex beneath, sharply keeled, 
the keel gro\\1ing blunt near the mouth; aperture oblique, sub
tetragonally lunate; peristome thin, columellar Dlargin curved 
above, almost vertical, briefly reflexed, and partly covering the 
perforation. 

Major diam. 21, min. 17, axis 10 mm. 
H abe eel' Ion (Thwaites) • 
.t\n apparently rare. sbell, and confined to the hills of South

\vestern Ceylon. The colour may be darker when fresh, as shown 
in Reeve's figure. 

66. Ariophanta cerar.ia, Rs. (He1i~) A._ M. N. H. (2) ,~ii, 18?3, 
p. HI; PI,.. (HelIx) Mon. Hel. IV, 18;)9, p. 67; H. ~. 1. (HelIx) 
C. I. 1876, pI. 28, fig. 4. 

Shell obtectly perforate, depressed, ,,'axy white to pale fulvous 
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horny, with a dull resinous lustre, pJicately striated, sometimes 
more or less undulated transversely to the whorls above, and 
decussated by fine subdistant iUlpressed lines, occasionally obso
lete, smoother below; spire convex, suture not impressed; whorls 
4~-5, rather rapidly increasing, almost flat above, the last more 
convex, keeled at the periphery, the keel often disappearing 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 reftexed, nearly 
coyering the perforation. 

Major diam. 22, min. 18, axis 11 mm. 
Hab. The higher ranges' of South-western Ceylon; Horton 

Plains (Layard); Mt. Pedro TalIs Galla, above Newara Eliya 
(11. Nevill). 

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

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

B. Shell spi'rally banded with colour more 01· less distinctly • 

. a. Decussatecl but not grooved. , 
67. Ariophanta Iigulata, Fe1', (Helix) HiAt. Nat~pl, 31, fig. 2 (1819-

21); Pfr. (Helix) Mon. Hel, i, 1847, p. 71; 'ide t, c. vii, 1876, 
p. 122; H. ~ T. (Helix) C. I. 1876, pI. 28, fig. 9; 1-;ev. (Nanina
PXesta) Hand-l. i, 1878, p. 50; Godwin-Austen (Helix), J.A.S. B. 
xlix, 1880, p. 158, t. 11, fig. 3 (animal); ide (Nilgiria) Mol. Ind. 
ii, 1899, p. 123, pI. 98, figs. 1-1 d (animal, genitalia, and 
sculpture). 

P Nanina turbinata, Beck, Ind. Mol. p. 4 (1837, no descr.); Morch 
(Cryptozona), JOU1'. Conelt. xx, 1872, p. 335; Pft'. (Helix) Mon. 
Hel. vii, 1876, p. 90. 

Shell narrowly perforate, depressedly globose, finely marked 
",ith rather flexuous plicate striation, faintly d~cussated with 
subdistant impressed lines, \v hitish, generally brownish above the 
periphery and inside each suture, the dark colour forming a spiral 
bnnd. with an indistinct inner border; spire depressedly conoid, 
varying in height, apex acute, suture impressed; whorls 5!-6j, 
slightly convex, .regularly and slowly increasing, the last sub
angulate at the periphery, con vex beneath; aperture oblique, 
lunate; peristome simple, thin, slightly reflected at ·the base and 
near the umbilicus. 

Major diam. 26, mid. 23, height 17 mm. 
Hab. The eastern portion of Peninsular India; known localities 

are Patna, Bhagalpur (on the Ganges), Manbhum, Cuttack, 
Madras, and other places in the Carnatic. Except in the height 
of the spire, there is but little variation. 
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68. Ariopbanta bistrialis, Beck (N allina), Incl. Mol. i, p. ~ (1837 t 
descr.); Pfr. in Cl,en'tn. ed. 2, 1846, Helix, no. 01, pI. 11, figs. ]0, 
11 ; id, (Helix) Mon. Hel. i, 1847, p. 71 ; ide t. c. vii, 1876, 
p. 122; H. ~.. T. (Helix) C. I. 1876, pI. 20, fig. 1; God'win
Austen (Nilgiria), Mol. Ind. ii, 1898, p.'80, pI. 81, fig. 4 (genitalia), 
pI. 82, fig. 5 (radula). . 

Helix ceylanic8, Pfr. Zeitsckr. Mal. 1850, p. 67; ide Mon. Hel. 
iii, 1853, p. 71; ide t. c. vii, 1876, p. 122; H. ~ T. C. I. 1876, 
pI. 29, fig.3; Godwin-Austen (Nilgiria), Mol. Ind. ii, 1898, p. 126 
L(description of Rt'imal, genitalia, and radula)J. 

HelIx taprobanensis, Dok'rn, Mal. Bl. vii, 1859, p. 206; lJf,.. Mon. 
Hel. v,1868, p. 116; H. ~ T C. 1. 1876, pI. 29, fig. 2: 

P Helix cyix, Bs. A. M~ N. H. (3) v, 1860, p. 382; Pfr. Mon. 
Hel. v, 1868, p. 236; H. ~ T C. I. 1876, pl. 20, fig. 4. · 

Fig. 22.-Ariopkanta bistrialis. 

Shell perforate, subglobosely depressed, thin, finely striaten) 
decussated above \l,ith impressed spiral lines, polished below, pale 
horny, enc1.rcled by t~l'O rufous lines (one or both sometimes 
,,'anting), with a whitish band between them, the upper line 
continued inside the suture on the upper whorls; spire low, 
convex; whorls 4!, nearly fiat, rapidly increasing, the last not 
descending, convex beneath; aperture large, oblique, lunately 
ovate; peristome thin, with the columellar luargin slightly reflected. 

Major diam. 30, min. 25, axis 17 mm.; aperture 16 broad a'nd 
16 high. 

Hab. Madras Presidency and Ceylon. I found this shell 88 

far north as the Gadavari at Dumagudiam, but I have seen 
no specimens from the Malabar coastland. Large specilnens 
up to 40 mm. in size have heen obtained on the Shevroy Hills by 
Mr. J. R. Henderson. 

The usual South-Indian form (bistrialis) is pale-coloured and 
smooth with two rufous lines; the common Ceylon form is darker 
in colour with 8 single line (ceylanica) ; but both varieties occur in 
each ares, and also shells without any bands: tap,·obanenfis is a 
large rather thick variety from Ceylon; cyix is a dwarf form, 
rather globose, generally ",ith the colour-lines faint or wanting, 
from MateUe. I 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 1aterals, like the rbachidian, are 
tricuspid, gradually losing "the side cusps; outer laterals aculeate. 
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69. Ariopban~ basiless&, Ds. (Helix) A. M. N. H. (3) xv, I8~5, 
p. 11.; Pfr. (Helix) Mon. Hel. v, 1868, p. 244; H. ct T. (Helix) 
0. I. 1876, pI. 25, fig. 2, pl. 52, fig. 4. 

Hemiplecta tinostoma, Rlf. J. A. ,Y. B. xlix, 1880, p .. 187, pI. 3, fig. 1. 
Hemiplecta enisa, Blf. t. c. p. 188, pI. 3, fig; 2. 

Shell narro\vly umbilicated, depressed, thick, covered 'with a 
yello\\"ish-brown epidermis, beneat p the. epidermis pale' purplish, 
,vith a narrow whitish band above the periphery, darker and 
bro\vner belo\v the band; sculpture subgr.a.nular, formed by strim of 
gro\\,th decussated by close, fine, slightly flexuous impressed lines; 
spire con\'ex, low, suture slightly itnpressed, more so near the 
mouth; whotls 4f, the upper nearly flat, the last nlore 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 abrupt.ly in a small point. 

Major di3tm. 45 (a large shell 53), min_ 38, axis 24 mm.; mouth 
23 broad, 17 high. 

Dab. Hills near Kottyam, Travancore (Day), Pulneys arid 
Anaimalais, 7000' (Beddome). Not known north of the Palghat 
Gap. 

A. tino8to~na 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. 

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

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

A. enua was found, also by Col. Beddome, at an elevation of 
6000 feet on the top of Aghastyamalai, a hill near Cape Comorin, 
between Tinnevel1y and Travancore. It is smaller and less thick 
than typical A. basilessa, and the aperture is l~ss elongate. 

Major diam. 46, min. 38, axis 23 mm.; aperture 24 oroad, 19 
high. 

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

~iophant&· gardeneri, Pfioo* (Helix) Mart. ~ Clu!'I1ln. (J(J'Jlc}'.-Ca6. 
ed. 2, 1846, IIelix, no. 703, pl. 112, figs. 12, 18; 'l°d. (Helix) 
Mon. Helo i, 1847, p. 47; ide t. c. vii, 1876, po 87 ; H. ~ 1'. (Helix) 
c. I. 1876, pl. 84, fig. 7. 

Shell subobtectly perforate, turbinate, solid, yellowish brown to 
dull chestnut, with a narrow pale band ronnd the periphery, Bub
c~stulate]y striated, with a few decussating spiral lines at con
SIderable 1

ge9ular intervals, these lines, formed of raised points on 
the strim, 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 6i, convex, 
the last rounded at the periphery, not descending; aperture 
oblique, roundly lunate; peristome simple, blunt, t.be basal 
margin rather thi~ker, columellar margin briefly produced and' 
reflected, nearly covering the perforation. 

Major diam. 21, min. 19, axis 14! Inm.; aperture 10 broad, 
9 high. 

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

[From beneath fallen leaves in forest, U va, 5000.ft. (0. Oollett).] 
[For description of anima), see p. 64.J 

b. SculptuJ·e of decu8Bltting lines and of oblique shallow g'rooveB 
and 101U ridges. 

70. Ariophanta basileus, Ds. (Helix) A. M. N. H. (3) vii, 1861, 
p. 81 ; ide t. c. xiii, 1864, p. 497; Blf. (N anina) J. A.. S. B. 1866, 
2, p. 39; Pfr. (Helix) Mon. Hel. v, 1868, p. 120; ide t. c. vii, 
1876, p. 124; H. ~ T. (Helix) O. I. pI. 25, fig. 7 ; Godtoin-Amun 
(Nilgiria), Proc. Mat. Soc. v, 1902, p. 248, pI. 6 (animal and 
Rnatomy). 

Helix titanica, Pfi·. P. Z. S. 1862, p. 117, pI. 12, fig. 3. 

Shell narrowly ulnbilicated, conoidly depressed, covered with a 
brownish-yellow deciduous epidermis, beneath the epidermis 
white, pinkish to,vards the apex, surrounded beneath the periphery 
by a broad dark chestnut or blackish band, which is paler below; 
sculpture consisting of strim covered by 8 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 5!, almost flat above, the last not 
descending, convex beneat.h, ang.ulate at the peripbery; aperture 
obliq oe, ovally lunate; peristolDe thin, straight, columellar 
margin expanded and briefly reftexed, pal-tly covering the 
umbilicus. 

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

Dab. Allaimalai teak-forest, 2000..:.3000 feet above tbe sea, ~'est 
of. the nlain range of hills. 

A. ba8ileus is the largest of Indian snails. It 'has not been 
found nor"th of the great gap in the Sahyadri range at Palgbat. 
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, proyes on examination to(} be a true Ariophanta. 
The genitalia resemble those of A. solata. The radula is very 
broad and the formula for the teeth 56. 2 . 28 • 1 . 28 . 2 • 56 
(H6 . 1 . 86), [which is almost identical with that of A. chenui. 
1.'he centre tooth is tricuspid, the admedian teeth are elongate 
\vitb a cusp on the outer side; · t~e laterals are aculeate, slightly 
curved in form, they become sborter and more slender, and 
the outermost are blunt and minute, resembling those of ~lavaua 
politisBima ]. 
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B 

21- 2.7 ~ SI 

.' (········~~~··-··-\~\\-\t\ -~ ~ 
[Fig. 28.·-AriopkQ11ta baBileus. 

A. Mantle-margin (1n), sbowing dorsal lobes. 8, slit between the anterior 
and posterior lohrs ; /, foot, 801e of. 

B. Animal, eht'll removed, viewed from left aide, showing (1") renal organ and 
~osition of heart (h) and· amatorial organ within the visceral sac; also 
the pulmonary vein (pv). 

C. Generative organs, sepaloated out. X 2'3. 
D. Jaw and teeth of the radula at variou8 points in the row. 

a 

For explanation of letters in italic8 and Dumbers see figs. 2, 3, 4, and· 16~J 

71 .. Ariophanta beddomii, Blf. (HenlipiectR.) A. ~lf. N. H. (4) xiY, 
1874, p. 406; H. ~ T. (Helix) C. "Z. 1876, pI. 159, fig. 10 .. 

Similar to A. basileUB, of which the present species may be a 
variety, but smaller, thinner, and nlore deprf,ssed. The sculpture 
and coloration are identical with those of some forms of the larger 
shell. 

Major diam. 5], l11in. 41, axis 24 mm.; aperture 26 broad by 
21 high. 

Hab. Trav&ncore Hills, west side, south of Peernlede. 
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72. Ariophanta (Xestina) chenui, Pfr. (Helix) ZeitlJch,'. Mal. 1847, 
p. 145; ide (llelix) Mon. Hel, i, 1847, p. 438; H. ~ T. (Helix) 
C. I. 1876, pI. 25, fig. 1,. pI. 27, fig. 4; Nev. (Nanina-Hemi
plecta) IIand-l. il 1878, p. 47; Godwin-A.usten (Nilgiria), Mol. 
Ind. ii, 1898, p. 124, pI. 96, figs. 1-9 (animal and anatomy), pI. 98, 
fig. 3 (sculpture). 

Heluiplecta simoni, J01t8Seat/,'lne, Mem. &c. Zoo I. Fr. vii, p. 282 
(1894). ' 

Shell op~nly perforate, depressed, rather thin, fulvous, \\Fith a 
narrow' pale band, often indistinct, above the periphei'Y, and a 
darker, ill-defined, rufous-brown band, fading away beneath, 
belo\v the same; sculpture decussated, strim of growth and 
impressed spiral lines occurring throughout, the upper snrface 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 4!, flattish above, the last more convex, slightly angulate 
at periphery, more swolle~ below; aperture obliq~e, ovately 
lunate; peristome slightly thickened. 

[The right shell-lobe is represented by a very smallfiap, situated 
near the respirtltory aperture; this flap is an expansion on the 
dividing line of the dorsal lobe and narrows back"'ard to\vards 
the posterior margin of the mantle-zone, which, on the body
whorl side and viewed from the inside (that is, the surface next 
the sh,ell), is seen to forlll a distinct band with an equal breadth 
of 2! mm. contracted. COD1pare this also with the right shell-lobe 
of Ratnadvipia and A'l"iop}l,ant(t ligulata. 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. 'fbe right 
dorsal lobe is triangular and ample. The left dorsal lobe is in t\vQ 
distinct parts, the anterior being the largest, and it distinctly 
overlaps the smaller narrower posterior lobe; in this respect it 
differs from typical Nil.gina 80lata and other species of the genus, 
where no division of this lobe is found, and yet it is not division 
of the same kind as is seen in AriolJ}utntll, lrevilJes, &c. 

The generative organs are very similar I to those of Bilgiri(t 
8olata. . 

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 outer; 
the laterals are aculeate, the marginals are sbort and bicuspid to 
straight and blunt. The jaw has a flat convexity on the cutting
edge.] 

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

Bab. Hills of S.W. Ceylon; Matelle (Lagarc.l), Kandy (Bed
dmne), Ambagamuwa District (Oollett). 

The chestnut band below the periphery.is sometimes narrow, 
sometimes broader. The eggs are described by Collett 8S ova], 
pointed.at the ends, 8 mm.long and 4 wide, white, soft (ullcalcified), 
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and sulcated longitudinally. Teeth of radula 58 1.25. 1.25. 
1 • 58 (8J . 1 .. 84). 

A shell, of which there are in the British Museum three speci
mens, collected by l\ir. Th\vaites, probably near Kandy, has been 
identified·, by Pfeiffer as n variety of the present species. The 
sculpture is, however" finely decussate, \vithout the characteristic 
furrowed markings of A. chentti, and the shells are scarcely 
distinguishable from the Travancore variety or subspecies of 
A. baailesaa already described (p. 40) as A. eni8a. 

Hemipluta si7noni is founded on the variety with 8 slightly 
raised spire repres'ented in pl. 27, fig. 4 of Hanley and Theobald's 
'Conchologia Indica.' 

c. Whorls t1·ansve1·8ely 8trla'tecl, without decus8ation 0)· grooves. 

7:3. Ariopbanta (Xestina) juliana, Gray (N anina) , P. z. S. 1834, 
p. 58; PI", (Helix) M01l. ·Hel. i, 1847, p. 44; ide t. C. lTii, 1876, 

_ p. 79; H. ~ T. (IIelix.) C. L 1876, pl. 52, fig. 7. 
I1elix ganoma, Pfi·. P. z. S. 1853, p. 124; ide Mon. Hel. iv, 1859, 

p. 22; ide t. c. vii, .1876, p. 79; H. ~ T. O. I. 1876, pI. 111, 
figs. 4-7. 

Shell openly perforate, depressedl.\T turbinate to conoidly 
depressed, solid, smooth, striated, \\'ithout decussating spiral 
lines, pale straw-coloured to pink, ",-ith a narrow brown or 

Fig. 24.-~ Ariophanla iulialla. 

cbestnut spiral. band below the suture, another, IDuch broaqer, 
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 t.he periphery, moderately swollen below, not descend
ing; aperture oblique, broadly lunate; peristolne simple, straight, 
blunt, columellar Inargill produced and dilated, partly covering 
the perforation. 

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

Bab. South-western Ceylon. 
The typical form is rosy pink banded \vith chestnut. 1!. ganoma 

is a straw-coloured variet.v with brO\l7D bands, and generally more· 
depressed. The type of H. ganoma measured 51, 41, and 26 mm. 
in the three dimensions; a smaller specimen gives 41, 34,. and 20. 
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This variety \las been recorded from Bentota (lr:.'vill) and Cotta, 
near Columbo (Oollett),. both nt the sea-level. 

[The animal of 8 specimen from Cotta, Ceylon, is externally 
like that of A. ligttlata, 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 ""ith overlap occurs on it at' 16 mm. 
from the respiratory orifice; this 1nay also be observed in A. chenui. 
This lobe is very narro\v for its \vhole length. ~he genitalia are 
typical of the genus Ariopllanta. Penis with a long retractor 
caecum, a small sessile spermatheca; the amatorial organ long, 
bent on itself, with 8 large blunt point. 

The teeth of the radula are similar to those of A. clJ,enui : 
55 1. 27 1. 27 ]. 55 

83 . 1 83] 

74. Ariophanta inaderaspatana, Gray (Helix), P. Z. 8. 1884, p. 67 ;, 
IYr. (Helix) Jlfon. Hel.~· 'i, 1847, p. 63; id. t. c. iv, 1859, p. 64; 
ide t. c. vii, 1876, p. 118 ; H. 4- T. (Helix) C. I. 1876, pI. 28, fig. 2. 

Shell openly perforate, depressedly globose, thin, rugosely 
striated, dull brownish rufous above, passing into white on the 
innel- side of each \vhorl, paler or whitish beneath, generally \l'ith 
a \vhite or whitish band round the periphery, occasionally ,,?hitish 

Fig. 25.-Ariophanta madcraspatana. 

horny throughout, somet,iJnes dark rufous speck~ed with white; 
spire depressedly convex; whorls 5~, convex, the last rather more 
swollen, not subangulate at the periphery in adults; aperture 
oblique, roundly lunate; pel'istome 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, KolamaIais, 

Shevroys, and loca.lly at lower elevations, 8S on Ohittycolum 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 ha.s in the first-named locality a 
black mantle and the body light tawny. This is var. 13 of Pfeiffer. 
The common form bas both animal and mantle grey. 

[Specunens 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 tranquebctrica. 
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The male organ has a long cmcum, to which, the retractor 
muscle is attached, and a short kale-sac. Spermatophore like that 
of A. tranquebarica. Spermatbeca small, globose, on a short 
stalk. A very large stout cylindrical amatorial organ. 

The centre apd admedian teeth of the radula are tricuspid as 
in bajadera ; the lateral teeth have the out~r cusp much below t.he 
point, which gradually becomes very small, 80 that the outermost 
appear to be nearly aculeate. The formula is 

38 . 1 . 21 . 1 . 21 . 1 . 38 
60 • 1 . 60] 

75. Ariophanta gasm, Blf. (Bedd011~ MS.) Proc. Mal. Soc. iv, 1901, 
p. 249, pl . .25, fig. 3. 

Shell eubobtectl,v perforate, depressedly globose, thin, rugosely 
striated, dark fulvous to pale chestnut above, \vith usually a dark 
rufous band above the periphery, sharply c~ntracted 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 b~neath : aper
ture oblique, subovally ]unate; peristome in mouth white, slightly 
obtuse, columellar margin obliq ue, very slightly curved, scarcely 
expanded till close to the umbilical region, where it is abruptly 
and rather broadly reftexed, 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 P81ghat Gap an.i Oape 
Ooniorin. 

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 periph~ry, 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, subangu1ate periphery, darker 
and more uniform coloration, and by the form of the peristome. 
The columellar margin in A. maderaspatana is slightly expanded 
tbronghoqt, and the amount of expansion increases gradually at 
the perforation, whilst in .A.. gaasii 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. madel'aspatana which occurs in open 
ground on the plateau of the Nilgiris should perhaps be referred 
to A. gassii_ It is distinguished by the dark colour of the animal 
and shell, the mantle being black. 

16. Ariopbanta Bolata, B8. (Helix) A. M. N. H. (2) ii, 1848, p. 169 ; 
Plr. (Helix) Mon. Hel. iii, 1858, p~ 67; id. t. c. iv, 18.59, p. 170; 
ide t. c. vii, 1876, p. 274; H .. <S'". T. (Helix) C. I. 1876, pI. 28, 
fig. 6; Godu>in-Austen (type of N~lgi~ia), Mol. Ind. ii, 1898, p.77, 
pI. SO, 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 "ith brownish on· the last whorl, with a narro,,~, spiral, 
rufous band inside the suture and traces of other bands, and 
with numerous small, brownish, translucent spots irregularly 
distributed; spire very low; whorls ~!, flatly convex above, the 
last slightly 8ubangulate at the periphery, moderately swollen 
beneath; aperture oblique, lunately ovate, generally rufous within; 
peristome simple, thin, columellar margin reflexed. 

Major diam. 26, min. 21, axis 15. 
Hab. 'Nilgiris. 

B 

~ 

D 

~ C 

~ f' 
~.) 

IJI 

E 

[Fig. 26.-Ariopha'JJta solata, 

vel 

A. Animal viewed from riglit side, showing edge of lllantle- and dorsal lobes. 
B. Animal viewed from left and front side, showing sole of foot. 
O. Extremity of foot, showing mucous gland. E. Generative (male) organ. 
D. Generative organs. F. Radula and jaw. 

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

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

Peripodial line distin~t, ~bov~ a broad ~ar~in. ~n the genera
tive orgnns the amatorlal IS sohd and cyhndrlcal wIth a ~etr8ctor 
muscle; in the male organ there is' a stout and long crecum-like 



48 ZONlTID~. 

process, at the head of which the ret·ractor muscle is given off. 
The spermatheea is short and pear-shaped. The radula teeth are 
arranged: 35 . 2 . 15 . 1 . 15 . 2 . 35, or 52 . 1 • 52. 

The central tooth is strongly tricuspid; the adjacent teeth are 
hardly tricuspid, only showing un 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. 
Indrel1a, Goaw,n:'Auatt,n, Proc. M{Jl. :Soc. iv, 1901, p, 187, pI. 18. 

,.,,"" 

.~ 

n~ ~ jj!J' .... " 
[Fig. ?:1.-IntlrelJa ampulla. 

Animal with &bell remona from right side; head (rom above: X 0'8. The 
genitalia, X 108; the j~w and the teeth or the radula, X 1440 sp.,. & 8jJer. 
apermatopbore, ~dsition of; m, muscle attachments; mor.eot, musol: 
attao~ent of right eye tentacle, beneath integument. 

For explanation of letters in italics and numben see 8gs. 2,3,4, and 16.] 
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Type,I. ampuUa (Be.). 
Bange. Western slopes of Sybadri Range in M,alabar. 
Shell Vitrina-like, imperforate, ,nth fe\v whorls and a very 

large aperture. 
Animal similar to that of AriopAanta:, but larger, not fully 

retractile within the shell. Mucous pore of moderate size; no 
distinct overhangiing lobe or a small one. Sole undivided, very 
smooth. No shell-lobes; dorsal lobes well dev1eloped, the I,eft 
divided into an anterior ,and a posterior part by a deep sinus .. 
Kalc''''sac small, receiv· ug the vas deferens; retractor muscle attached 
to oog 8tr~ight cmcum -gi ve'n off ,at the jun,ction oftb'9 ftagelluPl 
of the male ()~an. Spermatheca oval, -very sbort,_ on a 8~Ort 
stem. Amatorlsl organ (dart.!sac) stout and long. Jaw Btralght, 
w·th a srghtconvexity on cutting-edge, no median, projection. 
Radula broad, \vith about 100 rows of teeth: 145 • 17 . 1 • 17 . 145; 
median tooth and the 1'7 on each side (admedians) long, broadly 
pointed, straight-side,d, lateral cusps indis,tinct; laterals curved. 
aculeate, outer late,rats bicuspid. 

77. Inclrella ampUlla, ,BI. (Helix) ..d. M. N. H. (2) v, 1850, p. 213; 
Pfr. (Helh) Mon. Hel .. iii, 858, p. 27 i. id. t", c. iv, p. 9; id. t. c. 
Vll, 1876, ~ 57; Blf. J. A. S.B. XXXIV, 1866, p .. 39; H. ~ .T 
(Heli~) C. I. pI. 25, fig. 4; .Neu. (Nr.nina) Hafld-l. i, 1878,~ p,.54; 
Godw,/n .. AU8ten, Proc. Mal. Soc,. iv,1901, p. 181, pl. 18 [animal 
and anatomy]. 

Shell imperforate, obliquely ovate, globose, very thin, I,alf the 
thickness consisting of epidermis, marked throughout with plicate 
lines of gro\vth, crossed by faint impressed spiral lines, and on 

Fig. 28. -ll,drella (J11lPlllla. 

the last whorl by sballo\v irregular furrows, bro\vnish olive, so'me
times darker bro'\vn; spive small, eon vex , obtuse ,; ,,-horls 8!, 
rapidly increasing, the last milch larger, rouude<lat t be periphery 
and beneath; aperture very large, obliq ne, roundly 0''',,1, the s&'me 
colouJ! ,vithin as \vithout, but 8Jnootb and glossy ; peristonle thin, 
membranaceous, columellar margin Inuch rurved inwards • 

• 
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l\fajor dianl. 50 (a large shell ()3), Inin. 38, axis 30 mm. ; aper
ture (obliquely) 32 broad, 30 high. 

llflh. On .. -the western slopes of the Wynaad, Nilgiri, and 
AllailUahu hills at Inoderate elevations (3000'). 

'fhe allinutl, as represented in n dra\ving for \vhich I anl in
debted to Sit' Walter Elliot, is greenish yello\\', but according to 
(~ol. Bed(lolne it is .. black. It probably varies. Beddome found 
it"· feedillg on large 'fllngi. . 

Genus RAVANA. 
Hn.Yalia; .. Godll)in-Austen,-Pl'oc .. Mal. Soc. iv, ]90], p. 201. 

'rype, ll .. politissima (Pfr.). 
Range. South~\yes.ter~ Ceylon". 

8 

c 

l Fig. 29.-RallQllfl politiS$ima. 

A. Genit.n.lin, dctaehed. x 3. 
li. l\Ian tie-margin (iJl) viewed frOlH the left side; lower figure fronl the 

underside, showing dorsal lobes. X 3. 
C. Jaw and teeth of the radula frOlH different parts of the row. X 244. 
D. Extremity of foot with lUUCOUS gJand. X 5'3. 
E. Buccal Ulass and salivary glands; the latter are not in their natural 

position, owing to a twist in f he intestine. CI", crop; ", buccal nlnss; 
."', mouth; r.mb, ret rnet or of the buccal UU\ss.] 

Shell like that of J.llacl·ocltlalH.1Is, perforate, depressed, thin, 
smooth, a.nd horny. 
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Animal (of R. .politi8sima) without shell-lobes; right dorsal 
lobe moderate, the left divided into a large anterior and a small 
posterior lobe \vith a \vide 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 "\\,ith thE' diverticulum leading to the retractor muscle; 
[retractor muscle attached to a crecum;] penis-sheath short, distally 
to tQ.e junction sharply bent, the two segments of the bend held 
together by a muscular band; diverticulum stout, simple. Sper
mBtheca very. short. Amatorial organ ( dart-sac) very large, 
much larger than penis. Jaw arched, ,vith 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-Inarked 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 exanlined. Possibly some other thin, horny, 
depressed shells from S. India or Ceylon belong to the present 
genus. 

18. Ravana politissima, Pfr. (Helix) P. z. S. 1853, p. 125; ide 
(Helix) Jlf on. Hel. iv, 1859, p. 45; H. ~ T. (Helix) C. 1. 1876, 
pI. 31, figs. 8,9; God·win-Austen, Proc. Mal. Soc. iv) 1901, p. 261, 
pI. 36. 

Shell openly perforate, depressed, thin, polished, greenish or 
castaneous horny, striated beneath the epidernlis, and marked 
,vith faint impressed spiral lines, not perceptible in fresh shells: 
spire low, obtuse, suture deeply impressed. Whorls 4!-5, convex, 
regularly increasing, the last round~d, not ~escending; a~erture 
slightly oblique, roun~ly lunate;. perlstome simple, nearly In one 
plane, thin, the marglns 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·; Pusila\ve (Layarll); Watu,\vale (Oollett). 

Genus EUPLECTA. 
Euplecta, Sel1Zpel', Reise Pll,~~., JViss. Res. iii, p. 14 (1870); qod'loin

A.usten, Proc ... Val. Soc. 11, 1899, p. 173; 1,d. Mol. Ind. 11, 1898, 
p. 96, pIs. 87, 97; Blf. Proof Mal. Soc. iv, 1901, p. 246. 

Type, E. subOpltCa, Pfr. 
llange. The Indian Peninsu~a and Ceylon. Nearly all the 

species are confined to the nelgh bourhood of the western coast 
of India and the Inountains of S. \V Ceylon. 

Shell perforate (rarely itnperforate), of moderate size, depressed 
t urbinate turbinat~ or trochiform, rather closely \vound, generally 

, E2 
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striated 01" cost.nlnte above, the ribbing decussated by ilnpressed 
lines and in lll:lny speeies bearing rows of snlall moniliform 
tubercles; 811100thcr belo\\'; peristolHe thin, coltunellar margin 
more or leas l'etieeted. 

D 

D 

A 
fFiS.30.-A. Eup/('t:tn 1)(l}'tita, p. 65. Genitalia,. x3'3 ; part of the male organ 

~howing spermntophore forlniug near the junction of the VM 
deferens, X 6; and the c1orsallobes, X 3'3. 

R. Ettplcc{(( lic711ia('(!/(ssata, p. 57. Jaw, X 6; t.rantlition aud first" 
lateral teeth of rac1nla, X 146. 

C. Eup/eda 6inopnensi . ..:, p. 62. Pal't of generative organs showing 
8PCI'11lutophore ill process of fOEJnation, X 9'4. 

]). 1':,,1"('('/(( jJJ'(Pl"minens, vide tra'va'}! A'i('a, p. 59. Shell- and dorsal 
lobe~, X J'3; jaw, X 6, and teeth of the rudula. )( 276; and 
th~ ('xt l'Clllit y of the fcot, mucous gland with ov~rhaDging lobe, 
X H. 

For c)Cp)ana,ion or leUers in italics and Dumbers see figs. 2, 8, 4, and 16.] 
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The shell differs, as a rule, froln that of Ariopha'nla by having 
more \\rhorls and being Inore closely ,vouud, but there are 
exceptions. Most of the species are carinate. 

Animal externally luuch like A1·iolJltanta. A large lllllCOUS pore 
at the posterior extremity of the foot, sometimes \\'ith a finutll 
lobe above it. ShelJ-lobes generally \\Tanting, the right sOJnetilIJe~ 
present in a minute or rudimentary form; dorsal lobes moderate 
in size, the left in t\\'O parts. The sole indistinctly folded in the 
middle when contracted. 

In the ge'nitnlia the most ilnpolttant character to distinguish 
this genus from AriolJ1Ulntc, is the presence of a Illuscular baud, 
given off from t.he retractor lUllscle and holding part of the penis 
doubled into'a loop. Apart froln this looped arrangement, the 
male organ is elongate and silnple, ,vith the retractor lnusc)e 
attached to a longer or shorter straight cmCUID as in AriolJluulta. 
Alnatorial organ and other appendages as in A'l'iopltanta. ~permn
theca very short. Vas deferens leading to junction of kalc-sac and 
epiphalllls. Spermatophore as in A'riolJllant(t. 

Kidney short. Radula [out of 11 species eX81nined, !} ba \'C 

the adtnedian band of teeth a little Inore than half as wide as in 
ArioplUlnta, in proportion of 28: 42 respectively ]. Jaw· \vith or 
without median projection. 

[Before comlllencing the list of species in the genus EuJ}lecta, it 
becolnes necessary to refer to the position of one of ~emper's 
types, viz. E. layarlZ,;', PIr., to avoid possible confusion in the 
future. Dr. W. ~r. Blanford ill his MS. luakes Helix baconi froln 
Moradabad, subdecU8,~ata frOln Bombay, and l(tycuodi fronl Ceylon 
one and the saine species-figuring the shell of la!Jctrdi under the 
DaDte of baroni, this ualHe of Benson's having priorit.y. 1'he very 
little we know of Heli~'fJ bctconi does not benr out this conclusion. 
and I am constrained to keep all three species separate, for reason'S 
given further on, as ,\"ell as our kno\ving nothing of the animal 
of true H. baconi. fl'oln Moradaba,d nor of su.bdecltssai(t frOlll 
Bombay. Blanford's .1\18. is as £o11o\vs under no. 81, EI'J.llectct 
baconi = layardi. ] 

An examination of the type of BenSOll~S J[el~v baconi has shown 
that it is an immature shell of II. subdecussata, Pfr., which i~ the 
Indian forln of the Ceylonese II. laya1-di. 11. convta:iuscutlt is a 
alDall form of the salne species. Pfeiffer's original description of 
H. layal"di ,,-as also taken froID an iUlInatul'e shell. 

Large Hpecinlens froln Ceylon lneasure ,as much as 18 nl1n. in 
major diaulcter; slnall sh~lls frolu Orissa only 12. 

E. 8ubdecussatct (or rnth~r /iJ. baconi), the Indian forlll but also 
occurring in Ceylon, is r:)ther nlOl'C closely \\'-oulld than the 
Ceylonese E. luyu1·di, but ;there is variation in t·his l'eHpect. ~rhe 
t\VO, ho,,gever, llHty be regarded as races or subspecies. 

Speciulens froJn Baticaloa and IIambantote on the east const of 
Ceyion are fulvous horny. 

The whorls of E. bllconi wcr~ said in the original description to 
be bordered by a nal'ro\v dark rufous band. This cannot now 
be detecte~. 
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The animal of E. baconi is said to have" only a small right lobe 
(? shell-lobe); very small projections above the narrow compressed 
mucous gland; furro,vs of the sole of foot indistinct; livid colour, 
blackish on the nlantle, round the llululonary orifice" (Stoliczka, 
quot.ed by Nevill, l. c.). 

[The best recorded series of the. three species in question, ",ith 
aC~lll'ate localities, is in the Indian MuseuID, Calcutta, and 
Geoffrey Nevill keeps them distinct in his II and-list. Taking 
hiH lI. baconi first, ,ve cannot discard Benson's description of t.he 
,vhoris being ornamented by a rufous band, although, as Blanford 
says, this cannot be detected in the shell bearing this Da,lne in the 
l\IcAndr~w (Benson's) Collection at Canlbridge. This may be due 
~o bleaching. Benson's collection, after his death, did not receive 
the care that it should have. "India" was substituted for Benson's 
precise localities; many of the types are not naw"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 Ine a book from the Indian Museum Library, 
" Dra\vings of the Animals of I-lelicidm executed under the Super
intendence of the late ~Ferd. Stoliczku.." Among these is the water
colour dra\ving of the shell and aninlal fronl life of a specimen 
t.aken in the "Botanical Gardens, Calcutta; got it also ft'Onl 
Moisraka": marked " 8ubdecltssat(t ?" in StoIicza's handu'riting
"N. baconi, Bs.," entered after\val'ds, in that of G. Nevill. 

The shell is sho,,'n ,vith a rufous band on the upper \vhorls, 
,vhirh in the present connection is a Ulost important point, because 
no band of this sort is to be seen in EU1)Zect(t laya'r(Zi and the 
closely allied species frolll Ceylon. Stolicz'ka's description in this 
book of this anilnal is as fo11o,-,'s :-" 8ubdecttssata ?" 'Ve Dlust 
l'elnember these notes ,,·ere slight, made for his o\vn use, and not for 
publication. " Only a snlall right lobe; horn above gland slllall; 
Ii \"id coloured, blackish on the Inantle round the puhnonary orifice; 
perlicles dark; the furro\vs - on the sole indistinct." 

In Nevill's llnnd-list, p. 35, 110. 134, Na·nin((, (Sitala ?) baconi, 
Benson, ,,'e have not the above original description, but one 
dru,,-,ll1 up by Nevill, partly from the description, partly from the 
dra\\·ing; and Blanford (see above) quotes Nevill's description, 
which is incorrect and unmeaning in this sentence, "very sDlall 
projections above the narl'O\V compressed mucpus gland." Nevill 
,vas 1001dng at the figure, which is a very detailed drawing by the 
native artist, size of life, and he did n9t nlake out that the said 
projeetiolls ,,·ere below the hooked gland (which is well seen with 
a lens), I and represent the termina.tion of the foot behind on the 
level of the sole. 

Nevill records this species (baconi) in the collection fro 111 

llennl'es (2), l\foisrnka and Calcutta (20), Chandbali (2), Kulu 
Valley? (1). From Benares, Moradabad is distant some 350 miles 
furt,her to the north-\vest, from Calcutta 650 miles. I may remark 
here that these shells had never been compared with the type, the 

* [1.'here are no furrows on the sole. Sole here, I suggest, refers to foot and 
the furrows to the peripodial grooves.] 
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single specitnen of \\,hich Nevill had ne\,el· s~eu, so that there is 
very considerable doubt whether his d~termiuafon is correct. 
Turning next to No. 133, p. 34, Nanina-(Sit(,l.a ~t) 8ub(lcctusailt",, 
Pfeifer, it is clear that Nevill considered this specie,s distinct frOlll 

No. 134" and he gives as the locality M,adras (10) and Poor(,(J 
(Baban, 2); val·. (? distiuct speci1es) 'Trichiuopoly (1), Stoli('zkt': 
these bad apparently ,not been cOlnpared and verified ,,'ith the 
,species from the typical locality BOJllbay, on the opposite coast of 
.India: so far, this jdent.ification is ull ,satisfactory.No. 19 8, Nctninct 
(Sitala ?)lay((rdi" Pfr." p. ,34: Nevill's record is all frOID Ceylon, 
includes shells given by ,Layard himself, and Nevill ciea'I'l y distin
guished tbemfrom No. 133 and No. 134.] 

A. She 1 turbinate or ,subturbinate, thiu, hor y, finely 
decussateid above. 

79. Euplecta 1ayardi, Pfr. (IIeIL'\:) 1). Z. S. IS"I, p. '2i;3; ill. lJ'/oll. 
-!Ie!: iii, . ~(j3, p'. 65; itl," .~: c. vli, 1876, p. 101 ; . 8~1IIpel' (guJ}lcct~)~ 
ReUle Plut., 'rus.Res tn, 1810, p. 14, pl. 3, lig~ 3, ~ (~uat(:~n.l) ~ 
H. ~ 7.'. (lIel1x) C. 1. 1876, pI. 56, figs,. 8, '9; Nev. (.l\~unna .. Slt.lln) 
Hand-I. i, 1878, p. 34. -

Ilelix convexiu8cula, Pfr. P. Z. S. 1855, p. 91; ide Mon. Hi,l. i \' , 
1859, p. 35; H. ~ T · C. I. 1876, pI. 128, figs. 5, O. 

~hell perforate, depress'edly turbinate, thin, \vhitisb horny, 

Fig. 31.-Et(,plecta layardi. 

finely decussated ,above\vith oblique stri~ and ,spiral cODlpressed 
lines, the latter occasionaU.y faint or wanting" ,smoother and 
radiately striated belo\v; spire conoidal, apex ,subacute, suture 
slightly impr~<8~ed; whorls 6, moderately convex aboveJ the last 
keeled, more or less bluntly" convex beneath; aperture slightly 
oblique, roundly lunate, sorletimes angulate; . )eristome thin, 
,columellar lllargin vert·iea above, briefly redexed, nearly covering 
the perforation.-

Major diam. 16, Ini •• 13!, height 11 mm. 
Hab. Ceylon, Kandy (Nevill), Baticaloa, lIalllbaotote (PIttston). 

80. Euplec~a 8ubdecu~:a~a, .. Pfr., -r. f· . ~. lR57, I). ,,-:.107: .id . • M~Il. 
Hel. IV, 1859, p. ,,~, H. ~ 1. C. L 1876, p. u6, fig. 4, l\cv. 
(Nanina-Sitala?) Hand-l. i, 1878, p. 34. 

[Sbell perforate, turbinate, thill, irregular plicate striation, 
above the spiral ines obsoletely d'ecU8sate, transparent, glassy 
green; spire-conical, 'apex obtuse; whorls 6, Islight y convex, the 
last not de,scendiog, periphel'y subca,rinate, base convex, po.lished; 
aperture oblique, ,videly up.at'e; peristome simple, ;straight, margins 
remote, columellar scarcely reflected. - . 
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Major diam. 14, min. 12, axis 9 mm. 
Hab. Near BODlbav. 
I have specinlens" froln Poona, from one of which I extracted 

the radula, but could not count the lateral teeth, which ,,'ere 
broken up. The admedian formula was + 2 . 12 . 1 . 12 • 2 + 
(or + 14 . 1 . 14 + ). Ja\\' moderately arched, \\rith a central 
projection·l 

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

81. Euplecta' baconi, Ds. (Helix) A. M. N. H. (2) vi, 1850, p. 251; 
Pfr. (I-Ielix) M~. Hel. iii, 1853, p: 55,; ide t. C. ~~, 1~76, p. 105; 
H. ~ T. (HelIx) O. L pI. 56, fig. 7; Nev. (Nanlna.-Sltnla P) 
Hand-l. i, 1878, p. 35. 

[Shell narrowly perforate, depressedly turbinate, very thin, 
transparent, pale horny, above slightly shiny, beaut.ifully decussate 
with \vavy striation, belo\v polished, radiately striate; spire 
slightly elevated, slowly increasing, apex obtuse, dark; suture 
inlpressed; ,,'horls 5, subconvex. Upper surface with 8 narrow 
dark red band, at last obsolete on the Inargin, the last subcarinate, 
beneath convex; aperture subvertical, subquadrately lunate; peri
stome acut.e, coluulellar margin vertical, rounded on the basal 
Inargill, above very shortly reDected. (Taken from Benson's 
descri ption.) 

Major. dialn. 14, luiu. 18, axis 7 mill. 

Hab, Rare in the Rollil1a Country Dear the to"~ll of Moradabad 
(on bank of Gungun River), 'Northern India (Dt}. J. 1!~ Bacon). 

l\fr. It. A. Potts, the Assistant Superintendent, University 
Museliul of Zoology, Caulbridge, replying to my letter regarding 
this species, says :-" We have the type of Heli'C baconi, Bs.; it 
sho,,'s l1 narro\v fuscous band bet\\'een the whorls." 

Nevill records this species from Benares and Calcutta; there is 
considerable doubt as to the accuracy of the identificn tion, and 
until the allatolIlY of the animal is examined the generic position 
is equally doubtful.] 

82. Euplecta acalles, Plre (IIelix) 1). Z. S. 1856, p. 327; ide (IIelix) 
Alou. IIel. iv, 1859, p. 34; H. ~ 1'. (IIelix) (~. I. 1870, pI. 128, 
figs. 1, 4. 

,7' ery sili1i1ar to E. layarili, but lo\ver in spire, being lllore 
depressedly turhinate and more sharply carinate. A thin \\lhitisb 
horny shell, finely decussated above. 

1"1 ajor dianl. 1;J, luiu. 11, axis 7! mIll. 
IIab. N ilgiris (Oonwa'!1 Sll,iJ>Z(,y). rfhis shell does not appear to 

have been obtained by later obser,·crs. 

83. Euplecta pulchella, Blf. P. Z. S. IV04, ii, p. 447, pI. 2o,'fig. 18. 

Shell subobtect.ly perforate, cOlloidly depressed, sublenticular,' 
rather solid, ambe:r-colonred, decussately striated above and below, 
ol'uuluented above by minute, obliq U~, granular, flexuous ridges, 
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crossed bYtilnpressed spiral lines, smoother and polished beneath; 
spire conoidal, apex obtuse, suture impressed; whorls 5, convex, 
the Jast descending a little towards the mouth, bluntly angulate 
at the periphery, convex beneath, compressed nround the per
foration; apert.ure large, diagonal, roundly lunate; peristolne 
thin, arcuate above near last whorl, colulnellar Inargin oblique, 
expanded, lllore broadly above, and thickened, partly covering the 
perforation. 

Major dianl. II!, min. 10, height 6f nlm. 
Hab. Anaimalai Hills (Beddo1ne). 
This is a peculiar form to be recognized h.v its In.rge diagonal 

aperture and granular sculpture, ""hich is eaSily seen under a 
good lens. 

Euplecta 1 mucosa, w. ~ H. Rlf. 

[Transferred to end of thi~ genus, after other doubt £\11 species 
placed in it. J 

B. Depressedly turbinate, or turbinate 01· lenticular, generally 
sharply keeled, \\'ith grauular costulation or striation on 
upper surface. 

84. Euplecta semideen ssata, l~fr. (Helix) P. z. ,So 1851, p. 252; id. 
(Ilelix) Mon. Rei. iii, 1853, p. 53; id. t. c. ,·ii, 187U, p. 105; 
II. ~. 1'. (IIelix) C. I. 1870, pl.. 438, tigs. 1, :2; Nev. (N allina) 
Hanel-l. i, 187H, p. 29; (}odwiu,-.A1lsteu,lW.o/. Ind. ii, 1898, y. 101, 
pI. 9i, tig~. ~-~ cl (all~ltollly), pi. 98, fig. 5 (liculpt~re at" shel ): 

Euplecta tl'ftDSpetnta, l:iubsp., Blf. IJroc. Mal. Soc. IV, 1901, p. 24:9, 
1 ">." Ii 9 P .• 0, g. . 

Shell subobtectly perforate, depressedly turbinate, ''''hite, with 
a fulvous to dull chestnut epidermis, striated, the striation broken 
and decussnted by itnpressed lines, which are less distinct belo\v ; 
spire cOlloid, apex acute, suture ilDpressed; \vhorls 7, slowly 
increasing, convex: above, the last not descending, angulate (vary
ing froln su bangulate, or even rounded, to carinate) at the peri
phery, more convex belo\v than above; aperture oblique, angulately 
lunate; peristolue straight, slightly obtuse in adults, coluluellar 
margin briefly reflected, partly covering the perforation. 

Major dialn. 33, min. ;jO, axis 10 111m. 

[Animal. Sole of foot not divided, in spirit folded on the central 
line. There is a minute rudiment of a right shell-lobe, the left 
dorsal is in two parts, the anterior very close to the posterior. The 
male organ has a large loop formed by a strong connecting llluscle 
a short distance above the generathre aperture. The sperlDut.heca 
is short and globose. Ja\v has .n, very slight central projection 
(fig. 30 B, p. 52). Radula (fig. 30 B) formula: 

82 • 2 . 19 . 1 . 19 . 2 . 82 
or 103 . 1 . 103] 

l/ab. ~outh-westerll Ceylon; Rawboddc (N(.'~'ill); AlubaglllllU\\'U, 
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(Oollett), alDongst fallen leaves in forest and scrub; Travancol'e 
hills (Beddome). 

1.'his shell varies in c.olour, form, and size. l..'he decorticated 
shell is almost \vhite; the epiderlnis varies in colour from stra\v
colour to chestnut. The typical {orIn is cnrinnte, but there is a 
variety, usually thicker, the 'Y8r. 8oZitlil, of lInnley (Conch. Indica, 
pI. 58, fig. 2, p. 27), in \vhich the periphery is subangulate or even 
rounded, and t\VO specimens in Mr. Sykes's cabinet measure re
spectively 38, 32, 21 Inm., and 32, 29~, 21 in their three dimensions, 
the slnaller specilnen being lnuch the higher in the spiro. 

E. t1'(Ul$petata, the variety frOID Travancore obtained by Bed
dome, is thinner, and chestnut in colour; it iH also of slnall size, 
the largcst specimen measuring 30, 27!, and 1S! mm. 

*85. Euplecta rosamonda, Rs. (Helix) A. M. N. H. (3) '., 1860, 
p. 381; Pfr. Mon. Hel. v, 1868, p. 77; H. ~ T. (Helix) C. I. 1876, 
pl. 59, figs. 5,6. 

Distinguished from E. s81nillecussata by being turbinate and 
having a much higher spire. The last whorl is rounded at the 
periphery and tUlnid belo\v. The upper whorls are more convex 
and the sculpture decussate and granulate. 

Majol' diam. 37, nlin. 33, axis 24 mm., according to Benson, 
but the figure in Hanley measures: Inajor diaill. 36, axis 27; and 
there is one ~pecimen with these dimensions in the McAndrew 
Collection at Cambridge. 

Hab. M"atelle (? Matale N. of Kandy), Ceylon (Laya'rd). 
This is in all probability a, "turbinate variety of E. semidecu,8satct. 

86. Euplecta subcastor, Beddo'lne (Nanina), P. Z. 8. 1891, p. 313, 
pI. 29, figs. 1-3. 

Shell perforate, lenticular, sharply l{eeled, deep fulvous, rugately 
striated· above, S11100ther belo\v, decussated throughout \\:ith sub
obsolete impressed lines; spire lo\v, cOlloid, \vith convex sides, 
suture scarcely iUlpressed; "phorls 6~, gloadually increasing, ahnost 
flat above, the last c<;>mpress~dly ]{eeled, Illoderately convex belo,~;" 
not descending; aperture oblique, angularly lunate; peristollle 
\vhite, obtuse, coluJnellal' margin oblique~ curved, very briefly 
reflected above. 

M · d· 31 · '>8 · 1 '.1 1 aJor lain. , 1111n. _ ,aXIS tJz lunl. 

lIniJ. Myhendra Hill, S. l'rnvallcore, about 2500' 
A shell sent by Mr. W. 1\1. Daly froul the lCadar district of 

lVlysore is very shnilar and Inay be regarded as a variety. I t is 
much smaller, Dleasuring 25 lnm. in lnajor ditnneter. 

87. Euplecta travancorica, B.~. (IIelix) A. 111# .?\~ II. (a) xv, 1865, 
p. ~3; l1r. (llelix) .lJIon. Hel. v, l~~, 1). l~O; l-I. ~. l' (IIelix) 
(}. I. 1~76, pI. 50, fig. 6, 111.. 149, fig. 7. 

? IIelix.loota, Pfro P. Z. S. 18:3.!, p. ~~7; -id. Mun. lIel, i\', 18~9, 
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p. 38; Re . . ()QnCll. Ie. no. 1380; Bs. A. M. N. H. ,(8) xiii, 
1864, I). 497, 

Euplecta pl'meulincns, 8!11;'(1$:, PI'()c. iJtlal.SQc. iii, 1898, p. 71, Ill. 5, 
figs. 5, 6 :; ()()dlOi'll, Austen, Mol. Ind. ii" 189U, p. 00, pI. 86, 
figs. 1 ~7 (anatomy). 

Eupl~c::ta a,'~fl'a.styro, Betld. (~ubsp.), Otf. PJ·oc. Mul. SO(1. i,·, IDOl, 
'.) ' 0 . qw fi 10 p. _-) ,p .• 0, _g. . ',. 

Shell perforate, tUl'binately depressed, sublellticu,lar" thin, horny, 
fuivQus, ornameuted aboye \\,ith fine, oblique, costulate striatio , 
beari u.g elongt\.te gl'anules arranged in close sp'ra.l lines, 81nootber 
and IDore polished, blltstill decu:ist~tely striated, belo\v, the spir"l 
ilnpressed lines disappearin,g neal' the ulubilicus; spire lo\v couoid, 
sometimes \\lith concave sides, ,apex acute, someti _Des pronlill~utly 

~",ig. a2 .. -Euplecta tra~:aJlcQri<.'a ,. 

raised a d papillar, suture impr,essed; ,,-horls 6, regularly in
creasing, convex :above, the last sharpl.V ke-eled, not descendulg, 
,s\vollen beJo\v; aperture oblique, . rouud' y lun,ate, angulat,e u.tlteel 
of last \vhorl; peri~tome thill, bas(l,l mnrgill regularly cUl·,~ed, 
columellar brieft y re6exed above. 

Major diam. 35, U In. ,30, axis ,~O mIn. 
Hab. Hills nea· Kottayam, 'Tl1\VanCOre (Koltlll,off: Beddonle); 

Wata\vala, S. 'V Ceylon (Oollett), Ilc\vahetta, ~·niduu (H. Nevill) ,. 
The measureluents are frolll u.n adult shell iu Col. Beddom6'j 

Collection. Beuson',s original type Ineaslll'ed 29 miD. 'ill rna.lOI' 
dia,ll1eter, but\va.s not adult. This shell, no'\v in the 'Cambridge 
Muselun, had the keel \vhite lvith the ,colour deeper on each side, 
u coloration found ill a fe,v slleciJneus only. 

E. pl·cee,n'tiuen8 froin S. 'V 'Ceylon is a "'e l-ularked fOl·.n \\'ith 
the apex prominent and papilla, and the sides of the spire 'con
sequeutly concave. The sculpture is a little\veaker, especialJ.v 
beneath the last \vhorl. ()ther l~eyloll specilneu.s ill Iny o\vn and 
my brothe,r's collection cOlluectthe t"·Q forllls. 'fhe typ~ of 
E. p,.ceen~illell,8 measured: Iluljor dianl. 2('S~, axis 15 IDln. 

[In :& speciolen fl'OlR "\Vata ,,-ala (0,. OQZle,tt) there is a luinute 
right shell-lobe but no left shell-lobe. The right d'orsal lobe is 
moderately large, the left in t,vo dist,inct parts, the posterior ong 
and narro'\v (fig. 30 D, p. 52). The ja'w' bas a central p'rojectioll 
on a strongly conca'V'e edge (fig. 30 D). The teeth of the 'ndula 
(ii,g. ,ao D) are 31'ranged: 54. 1 . 2 . 1 21 1 54" or 78 1 76. 
'fbe mucous pore is large, extend.ng to ,the sole of the foot, \vh· eh 
is undivided (fig. ,30 D).] 
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Heli:c lreta (pfr. P. Z. S. 1854, p. 287; ide Mon. Hel. iv. p. 38; 
Rv. Conch. Ic. no. 1380), from an unkno~'n loeality, ,,·as identified 
by Bensou (A.l\i. N. H. (3) xiii, 1864, p. 497) with shells from 
the Auaimalai IIills. Judging by the fib'1lre in -:Reeve (the specieti 
is not mentioned in the' OonchoJogia Indi(~ ') H. lata must have 
been very similar to E. t"avanco1'ica, and may hn,ve beell identical, 
in ",·hich case the name lata has }>riorit.y. The type has disap
peared, but 0, specimen in Cambridge from Benson's Collection 
thus named is E. acuducta. 

A variety exists with the keel white as in E. albizonata. It 
is figured by Hanle."', 0. I. pl. 149, fig. 7 

E. agastYl:e is sinlilar to E. travancorica, but thinner, less Hho,rply 
keeled, more swollen below, and more finely sculptured, with the 
lower surface less polished than that of E. travancorica. 

Major diam. 34, min. 30, axis '22! mnl. 
Hab. AgastY81nalai near Cape Comp.~in, 4000 feet (Beddonte). 

88. Euplecta indica, Pfi·. (Helix) Symb. iii, 1846, p. GO; ide Mon. 
Hel. i, 1847, p. 80; ide t. C. vii, 1876, p. 132; Rv. OO'llCk. Ie. 
DO. 448; H. 4· T. (Helix) 0, I. 1876,· pI. 50, fig. 10; Blf· 
·l .. 4. S. B. 1800, 2, p. 39; Nevill (Nanina), Hand-I. i, 1878, 
p.31. 

Helix oblita, Pfi·. P. Z. S. 1851, p. ~08; ide Mon. HeZ. iii, 18l).~, 
p. 54; 'ill. t. c .. vii, 1876, p, 100. 

IIelix shiplRyi, Pfr. 11. Z. S. 185G, p. 327; ted. Mon. Hel. iv, 1859, 
I)' 38; H. 44 1'. C. L 1876, pI. 13], figs. 7, 10; GodWI,I1,-A.ft6teIJ, 

. Mol. Inll. ii, 1898, p. ] 02. 
~~uplecta Dlalabarica, Bubsp., B{f. 1>1·(Jc. Mal. Soc. iv, p. 250; pI. 25, 

fig. 5; E. A.. S1uitll, :lllun. Geog. Aluld. L{u:. Is. p. 114. ; 

Shell perforate, subturbinate, lenticular, rather solid, isabelline 
to fulvous throughout·; ornamented above ",ith sligbtly arcuate 
coslulation, decussated by impressed spiral lines, which are often 
obsolete, each rib bearing raised points or gr~nules at subequal 
distances; spire COlloid, \vith convex sides; whorls 5!-6, slowly 

Fig. 33.-l!:'uJJ{eela iNiictl. 

increasing, convex, the last keeled, Sll100th beneath and l'adiately 
striated \vith a,. few concentric impressed lines belo\v the keel, 
lo\\yer surface moderately s\vollen; aperture oblique, angullu·ly 
lunate; peristolne obtuse, white, .. coluluellar margin oblique, 
curved, briefly l'eflexed above. . 

Major diam. 22, min. 19, axis 12 mm. 
[The animal of E. shil)lllyi has a vcry minute right shell-lobe ; 

no left shell-lobe. Left dorsal lobe similar to that of E. 2n·~
emine'lts. Formula of radula: 50. 3 12. 1 . 12 • a . 50, or 
65 1 65. Lateral teeth bicuspid.] 
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Halb. Nilgiri, AnRimalai,and Pulni Hille, ~be Wynaad and 
Western ,Myaore as far north a8 ,the I(adur district; S. Canan; 
the lower country of Malabar (Nellumbur, Beypnr), Travancore 
( Day) ; Ceylon (Beddonte); N" Maltlos Atoll, M:nldi ves ( (}a,-di'MI-). 

A common species on tbe Nilgiris fro'm near the base to the. 
top of the 'plateau, and botb on the eastern and 'vestern sides; 
also comlnon inpll\ces in Malabar. 'There is consider,ablevaria
tion in size and sculpture,. Typical E. indica, is costulately 
striated \\"ith distinct slli .. nl itnpr~8sed 'lines, and ,vith very small 
gmnulation, whilst typical E. s""iplayi is sm:o.ller (20, 17, 12 Dlm4l), 
higher in the spire, ''lith stl·onger file ... lilte sculpture. A large 
Nilgiri specimen lDeasures in the three dimensions 27, 24, and 
15 Dlm.; a sma 1 l'81'iety fronl BeYPol-e Ill!, 14, ,and 9,.Tbe 
latter belongs to the f.or.lucaUed E. malabt,rica, and appears 'to 
inbabit the t.ra,ct of country n ,ear the Malabur coast as far north 
as North Cauara. This is found in the N ,. Mahlos Atoll, l\ialdives, 
doubtles8 introduced \\·ith plantse -

89. .plQcta albizonata, DollI?:' (Helix), P. Z. 8. 8&8, p. 133; 
Pfr. (Helix) M01f,. Hel. 'V, ]868, p" '90; H.~ T .. (IleUX) C. I. 
1876, pl. ,52, fig. 6. , 

Similar to the large variety of E. ifUlicCI in general form, but 
less sharply keeled a.nd dull chestnut ill colour, witb,round the 
periphery. 3 narro\v \vhito b9.n?,. which. is conspicuous j~8ide the 
:ape .. tu~e; area t·ound the UU\b111cuspaler. The suture 18 deeper 
and tho ,vboria above more convex. 

"!I.f. d· · 1')5 • 9 '''}- '. I t 14 l~.Jalor lam. _ -, mIn. ~IJ, _lelg l ' - mm. 
Dab. Ceylon (1'll,1oaitt8); Travancore (Be(ldo,ne). 
A large 'fravancore specimen meascres ,29 mm. in major dia

meter; height 15. This form probably passes into E. indica. 

90. Euplecta emiliana" PI)e. (IIelix) .P. Z. 8. 1862,p. 83; id. ltfart. 
4·Clu!llln. SYlJt. 'OQ1~ch.-(}abe ed.2, I Ielix, no.- 1075, pl. 1,58, 
Jigs.. ,83 35; ide M uJJ.Hel. iii, 1803, p~ DO; Ru" ConcA,. lc. 
:no. 608; H. ~. 1'. (BieHl:) fl. I. 1876, pl. 56, fig. 10. 

IIe1ix eingal~nsis, ~8 •• A~M. 1f. H. (8) ,v, l~, p,. ~3; Pfi·. Mon. 
Bel. V, 808, p. 93, H. ~ '1. o. 1. 1876, pI. 64, figs. 1, 2. 

Shell perforate, lenticular, fulvous to isabelline, horny, trans
lucent, Iclosely and arcuately costu :ateabovle, the ribs bearing 
granular elevation,s separated from e,ach othe'r by ituI>ressed spiral 

Fig. 34.-Eteplecla emilialla. 

lines, SDlootb and radiately striated bellc:lth; spire conoid, apex 
varying, but genel'ally ,acute; whorls 6, rather COllv,ex ,above, slo'vly 
aDd regularly illcreasin,g, the la~t not descending" sharply keeled, 
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convex beneath; aperture oblique, angularly lunate; peristoo16 
thin, upper margin arcuate, basal nlargin, seen Jronl beneath, 
straight or slightly ~onvex, col1unelIar oblique, briefly reflexed 
above. 

Major diam. 16~, min. 15, axis 9 lnm. 
Hab. Hills of South-\yestern Ceylon, l\JateUe (Laya,-d), Bnla

piti (Nevill), Ambagnnlua (Collett), Ne,,"ara EUia (F. Laya'rd). 
'This is t.he Ceylon representative of E. indica, and, like that 

shell, varies in sculpture, in the sharpness of the l\eel, and in the 
height of the spire. As a rule, the present forln is smaller and 
more closely "'ound than E. inclica, and it appears to be constantJy 
distinguished by the peristome, the basal Dlargin of which, vie\ved 
from beneath, is always concave in E. indica, straight or e'·en 
faintly cony ex in adults of E. e1niliana. 

91. Euplecta lmvis, Blf. PrOt'. Mal. Soc. iv, 1901,p. 257, pI. 25, fig. 8. 

Shell obtectly perforate, depressedly turbinate, carinate, almost 
lenticu1ar, \vhitish horny, translucent, the basal surface marked 
\vith fine, close, concentric, opaque ,vhite lines, smooth, minutely 
decussately striated abo\'e, radially striated beneath; spire conoid, 
suture impressed; whorls 6, convex above, the last sharply 
keeled at the periphery, cony ex below; aperture slightly oblique, 
angularly lunate; peristome thin, columellar margin vertical 
abo\'e, briefly triangular1y reflexed, partly covering the perforation. 

l\Iajor diam. 17, min. 15, axis 9! mm. 
Hab. Ceylon (Yerbu1~). 
This shell is related to E. e'llliliaha, 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-Austen, Mol. Ind .. ii, 1899, p. 103, 
pI. 97, figs. 1-1 d (shell and anatomy); Blf. Proc. Mal. Soc. iv, 
1901, p. 250, pI. 25, fig. 7. 

Shell perforate, depressedly turbinate, carinate, fulvous horny, 
with the keel ,vbitish, rather thin," finely, closely, and arcuately 
costulate above, the ribs bearing fine granules close togp.ther and 
arranged in spiral lines; spire conoid; whorls 5, convex above, 
slo,,' ly and regularly increasing, the last with a raised prominent 
keel, considerably 8\vollen belo\v t be keel, smooth and radiately 
striated; aperture oblique, roundly lunate, angulate at the peri
phery; peristome simple, columellar- margin oblique, slightly 
reflexed at the perforation. 

[Generati,'e organs as in the genus. The muscular c~cum 
(c11J.) is short. In this specimen a spermatophore in process of 
forma~ion ,Y1\S "seen, and is noticeable as quite unlike those" of the 
Mncrochlaminre (fig. 30 C, p. 52). It consists of a large elongate 
conoid" mass set on one side \vith minute spines at the base, these 
becoDling in succession larger above; \vhere the vas d~ferens 
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unites ,vit.h the ppnis is the thin capsule also spined dO'VD the 
side, the spines being bifid und arranged in sets of two together. 

The radula ,vas sitllilar to other species of the genus, arranged: 
+ 40 . 2 . 12 . 1 . 12 2 40 + 

+54 . 1. 54+ 
SOlne of the outerlDost laterals not seen.] 

Major dialn. 12, luin. 10, axis 6·S mm. 
lJab. 'Vata\\'aln, Ceylon (Oollett). 
Distinguished. froln E. em,iliau((' by fe\,,-er \"horls, Jlluch nlore 

prolllinent liee), Juuch"ro,under and higher 111outh, and by the body
,vhorl being considerably lnore tUlnid beneath the keel. 

93. Euplecta verrucula, Pfr. (IIelix) P. z. S. 1854, p. 50; ide Mon. 
l£el. iv. 185H, p. 40; t"d. t. c. vii, 1876, p. 105; H. ~ T. (Helix) 
C. I. 1876, pl. 150, fig. 9; Blf. Proc. Mal. Soc. iv, 1901, p. 251, 
1 '>~ fi 6 P .... u, g. . 

Nigritella nervR, JOU8sCllU1Ile, Me'ln. Soc. Zool. F1°ance, ~i, 1894, 
p. 275 (S!lkes, P"(Jc. Mal. Soc. iii, 1808, p. 65). 

Shell perforate, turbinate, sharply keeled, thin, horny, trans
lucent, finely costul:lt~ abovt', each rib bearing about 10 elongate 
granules, separated by equi4istant impressed spiral lines, lower 
surface polished, rndiately striated; spire conoidal, apex acute; 
whorls 8, slightly convex above, the last \vith a sharp compressed 
keel, COllrex beneath; aperture sJightly oblique, angularly lunate; 
peristome thin, basal aud co]unlel1ar margins curyed, the latter 
reflected throughout, more broadly above. 

Major diam. 14, lnin. 13, axis 8 Dlm. 

llab. 8.'V. Ueylon (Tllwa'ites), Uda Pllssellawa, Wata,,,ala (Col
lett); Fort McDonald (H. ltTev'ill). 

This has a much higher spire than E. emiliana, and there are 
fe,,~er spiral iUlpressed lines, about 10, on the last \vhorl. Pfeiffer's 
description ,vas t.aken fronl half-grlHvn shells, and these have been 
figured by Reeve and Hanley. The above description is froln 
adults in 1\1 r. E. R. Sykes's collection. Specinlens froDl Fort 
McDonald hove n, 'v hite keel. 

94. Euplecta lluctuosa, Elf. Proc. iJIal. Soc. iv, looi, p. 251, fig. 1. 

Shell subobtectly perforate, turbinate, carinate, pale horny, 
closely and finely ol'naluented throughout ,vith lle:roous transverse 
ro\vs of granules arranged in spiral lines, the lo""er surlace SlllOOth, 
ueclls&ately striated; spire conoid, tl,pex obtuse, suture iInpressed ; 
\vhorIs 5,.,~on"ex, .. the lnst compressedly keeled~' convex belo,,'; 
aperture diagonal, -approaching a rhomb in form, Dlargins con
verging slightly; pel'istome thin and in one plane,- columellar 
lllnrgin triangularly reflected. 

1\ • 'do 111 . 10 1 • ~ IaJor , ,!tUll. :!' lllln. 2'. aXIS , Inln. 

flab. Gaisoppa .Falls, North Cauara. 
This shell is distinguished by its peculiar flexuous aud granular 

sculpture, fe,," '''horls, and diagonal aperture. 
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95. Euplecta preatoni, Goclwin-Auaten, Proc. "Val. Soc. ii, 1897, 
p. 177, pI. 14, figs. 1-1 e (part of anatomy and radula). 

Shell perforate, 8ubturbinate, keeled, thin, fulvou8 horny, clo~ely 
ornamented ",ith fine oblique filiform costulation above, the ribs 
bearing small granules, from which hair-like spines are developed 
at regular intervals; spire conoid, apex obtnse, suture impressed. 
Whorls 5, closely ,vound, convex above, the last compressed below 
the keel at the periphery, c.onvex, smooth, and polished beneath; 
aperture oblique, angularly lunate, columellar margin vertical 
above, reflected throughout, pnrUy covering the perforation. 

[The dental formula is 28 10. 1 . 10.28, or 38.1.38. The 
centre tooth is elongate, with cusps lo\v down on either side; the 
admedian teeth with a l~rge cusp on the outer side; the laterals 
bicuspid, the innermost the longest. The ja\v has a cent~al 
projection.] 

Major diam. 5'25, min. 4'9, axis 4 Dlm. 
Bab. Ceylon, Uda Pussella,,~ (Preston). 
The shell described is' immature, and it is possible the full

grown shell may be considerably larger. The spines can only be 
NeeD under a microscope. 

96. Euplecta Bcobinoides, Sykes, P,·0C. Mal. &c. ii, 1897, p. 234, 
pI. 16, figs. 1, 2. 

Shell perforate, lenticular, dark brownish horny, translucent, 
marked above with fine' close arcuate filiform strire, which are 
granular., decussated by spiral lines lying close together towards 
the outside of each whorl, further apart inside, [below smooth, 
with microscopic wavy, longitudinal strimJ; spire low, apex 
blunt, sutures slightly impressed; ,vhocls 5, narrow, slowly 
increasing, plano-convex above, the last sharply keeled, compressed 
beneath· the keel, convex, smooth, and polished on. the lo\\"er sur
fnce ; aperture slightly oblique, narro\v, angularly lunate; peristome 
thin, basal margin arcuate, colunlellar oblique, slightly reflected. 

Major diam. 8f, min. 8, axis 4! mm. 
Dab, Ceylon, Watawala (Oollett). 

[97. Euplecta gardeneri, Pfr. (See above, p. 40.) 

The animal with the visceral sac black, probably very dark f,rey 
in life. Right dorsal lobe ample, the left" in two distinct widely 
separated parts, the posterior long and narrow. A poi.nted lobe 
over the mucous gland. Sole of foot with no division; the peri
podial margin narrow, the parallel grooves above ,vide apart. In 
the genitalia the penis is looped up for a considerable length by a 
strong muscle encircHng the main penis-sheath. The crecum of 
the retractor muscle is 10ne and there is a shortish blunt kale-sac. 
The spermatheca very small and sessile. Amatorial orgnn long 
and large. Ja,v curved, ,vith a very slight central projection. 
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Radula with the lat~ral teet.h evenly bic~spid; formula: 
48 . 1 . 14 . 1 . 14 . 1 . 48 

63 . 1 . 68. 

65 

Although the sbell is 80 very different to typical species ot the 
. genus, both this radula with the generative organs are conformable, 
and not "ith the same characters of ,.d'riophanta. I 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. Euplecta subopaca, Pfr. (Helix) P. Z. 8.1858, p. 125; ide Mon. 
Hel. iv, 1859, p. 55; 'tl. t. c. vii, 1876, p. 118. 

Helix cory Ius, Rv. Conch. Ie. II :'lix, no. 1439, pI, 204; H. ~ T. O. I. 
1876, pl. 150, fig. 3. 

Shell subobtectly perforate, convexly depressed, solid, rufous 
horny (varying from yellowish \vhite to pale chestnut), having a 
silky lustre and fine arcuate costulation above, smooth, polished, 
and radiately striated beneath; 8pir~ low, convex to conoid. suture 
scarcely impressed; whorls 6, closely wound, flatly convex: above. 

" Fig. 35.-Euplccta Sltbopaca. 

the last broader, rounded at the periphery, convex below; aper
ture oblique, lunate; peristome thin, basal margin 'straight when 
looked at from bell:eath, columellar oblique, regularly curved, 
slightly expanded, more broadly at the, perforation. 

Major diam. 15, min. 13!, axis 9 mm. 
Hab. Higher Hills of South-western Ceylbn; Nuwara Eliya 

(G. Nevill); Pedro Talle Galle, 6000' (H. F. B.), Gampala 
(H. Nevill). 

99. Euplecta partita, ~fr. (Helix) P. Z. S. 1853, p. 125; ide (Helix) 
JJ[OIl. Hel. iv, .1859, l' 55; ide t. C. vii, 1876, pp. ~18, 532; 
H. ~ T. (Helix) O. . 1876, pl. 85" figs. 5, 6; Godtotn-Alf,8ten, 
.lWol. Ind. ii, 1899, p. 98, pl. 87, figs. 1-1 e (anatomy). 

Helix mal'cida, Bs. (nee Shltttleworth) A . .i~. N. H. (2) xii, 1853, 
p.92. 

II eli x subconoidea, Plr. P. Z. S. 1854, p. 51; 'l·a. Mon. He I. iv, 
185H, p. 56; ide t.'C. vii, 1876, pp. 118, 532; H. ~ T. (,. I. 1876, 
p. 36, pI. 85, figs. 7, 10. 

Shell subobtectly perforate, convexly depressed, rather thin, 
isabelline to yello\vish horny, polished, strongly but rather irregu
la,1'ly transversely rugosely striated above, smooth \vith radiating 

F' 
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striation beneath; spire 1o,,', 31)ex obtuse: ,,-horIs 6, COllyeX, slo,,-ly 
increasing, the last rounded at the J>t'riphery, rather flatly con,rex 
beneath; upt'rture slightly oblique, lunate; perititome thin, basal 
margin a little nrcuate, colnolellar slightly expanded, more broadly 
near the perforation, ,vhich is partly coyered. 

Major diam. 14!, Juin. 13, axis 7 mIll! 

Bab. South-\\'estern Ceylon; Rhnmbodde~ Matelle East (ptevill, 
La'!l(l'rll); Bolegnl1e, near _Kandy (H. F. B.); llatnapura, GampoJa, 
Nu\\'ara Eliya (H. Nevill). }'rom Ambagamua (0. Oollett). 

[The animnl (fig. 30 A, p. 52) has the left dorsnllobe divided into 
a large anterior and a sllutll elongate nnrro,," posterior portion. 
The lo\'-er main sheath of the male orgnn is yery short from the 
generatiYe aperture upwards; it then diminishes in section and is 
folded into a, lnrge loop confined by a strong broad Inuscle. Netu· 
the return l}ortioll of the free loop is n short stout portion, the 
diverticululll or creCllm, to "'hich the retractor muscle is attached; 
nenr the saIne 1)lace iH the short kale-sac ,,"hich the Yt1.S deferens 
joins. A very remarliable set of finger-like processes oeC1U· here 
(fig. 30 A), lunrking the place of forillation of the spermatophore 
of peculiar forID (fig. 30 C). 'l'he radula formula is 

72 . 1 . 13 . 1 . 13 . 1 . 72 
86 . 1 .. 86 

The latt.'rals nre long, curred, and bicuspid, the outer tUSp 
considerably belo\v the points of the inner.] 

There has- been somt' confusion bet\veen this arid E. 81f,bo-l~aca, 
and it is difficult to determine the types, thongh the origioal 
descriptions are perfectly clear. E. lJa'rtita is n thinner, less 
globose shell than Ii;. 8ubOjJaca, \vith le~s strong nnd less regular 
sculpture, and of a different colour. II. 8ubcouoiclea "-BS founded 
on imnlature specimens of E.1Ja-)·tita. 

A variety ,,1ith the spire nhnost or quite. flat, and the last "1borl 
subangulate above the periphery, occurs amongst specimens from 
Ratnapura nnd Nuwara Eliya in Mr. H. Neyill's cdUectioh. 

,100. Euplecta trimeni, Jou8seaU11le (Euplectel1a), lJIfiJn. 80l'. Zool. 
~,,.a11ce, ,-ii, lH94, p. 276, pI. 4, fig. 5. 

Shell narrowly perforate, conoidly _ depressed, thin, fragile, 
subpellllcid, obliquely costulate aboy~, radiately striated beneath, 
pale oliyaceous fulvous; spire 10"-, conoid, suture illlpressed; 
\vhorls 5~, slightly convex, the last depressedly rounded, scarcely 
descending; aperture oblique, lunate; perist'ome simple, straight, 
thin, sharp, columellar margin slightly thi~kened, reflected and 
appressed at the perforation, the margins joined by a thin c311us. 

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 ,vhieh the name ",,'88 given_may have been 
a small thin shell of E. subopaca, perhaps immature. 
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D. Conoidly depressed and carinate. 

101. Eaplecta &cuducta, Es. (Helix) A.. M. N. B. (2) v, 1850, 
p. 214; Pf1". (Jlelix) Mon. Hel. iii, 1853, p. 78; ide t. c. it', 
1859, p. 67; ? H. ~. T. (Helix) O. I. 1876, pI. 50, fig. 5. 

Nanina koondaensis, Rlf. J. A.. S. B. 1870, p. 16, pl. 3, fig. 12 ; 
R. ~ T. (I-Ielix) C. I. 1876, pI. 56, figs. 5, 6; Pfr. Helix 
(Nanina) Mon. Hel. yii, 1876, p. 225; Nevl:ll (Nanina), H(t'l.arl. i, 
1878, p. 20 .. 

Nanina subkoondaensis, GotJ.,oin-Austen (Nevlll MS.), P'J"oc. Mal. 
Soc. ii, 1897), p. 175 (no description). 

Shell perforate, 8ublenticular to depressed, carinate, fulvous 
horny, finely striated above and decu8sated by rather close spiral 
impressed lines, similarly marked, but smoother, below; spire very 
low, conoidal, suture very slightly impressed; whorls 5~, almost 

Fig. 36.-Eu.plecta acuil-u,cta. 

Bat above, regularly increasing, the last sharply keeled, compressed 
beneath the keel, s\vollen belo\v; aperture oblique, angularly 
lunate; peristome slightly obtuse, white inside, columellar margin 
curved, slight1y reflected above. 

Major diam. 25, min. 21, axis 11 mm. 
Bab •. Nilgiris (Je)·clon); Sispara Ghat, Kundah Hills (W. 

P. B.); Tinnevelly; Trevandrum (Tluobald); Kadur district, 
Mysore (Daly); Ceylon (G. Nevill, H. F. B.). 

The type of E. acuducta, no\\'- in Cambridge, is immature; it 
only differs from E. koondaensis in having rather flatter \vborls 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 subcostulatelv striated. 

This species varies in height of spire; sharpness of keel, and 
deul pture, and some varieties approach E. indica, others E. t1·a1Jan
corica. E. 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, pI. 5. fig. 2, is probably, as is pointed out by Godwin-Austen 
(l. c.), wrongly identified. 

F2 
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102. Euplecta isabellina, 1-?fr. (IIelix) P. Z.8. 1854, pl. 52; ide Mon. 
:lIel. iv, 18;)9, p. fi6; H. .. S· 1'. (IIelix) C.I.187o, pI. ~7,fig. 7. 

JIelix isabella, IL ~~ 7'. C. I. 1870, p. viii; Nev. (Nsl1ina) Hand-I. i, 
1878, p. 29. 

Shelll)erforate, depressed, sublenticular, thin, horny, translucent, 
stra,v-coloured to isubelline, ~trj8ted, the strim interrupted by 
impressed lines leaving elongate granules, \vhich fornl subdis
tant spiral bu,nds; spire convex, its height forming less than 
half the axis, apex distinct, suture linear, not iwpre~sed. 'Vhorls 
5-5! t increasing regularly, flattened above, the ·last broader than 
in most allied forllls, sharply keeled, not descending, swollen 
beneath; npcrtllre obliq ue, angularly lunate, subrholn boidal ; 
peristolne thin, basal margin regularly curved, coluDlellnr margin 
.tlmost \'crtical above, bri~fly· and broadly reflexed. 

l\fajor dianl. 33, ruin. 27, axis 15 mm . 
. Hab. Hills of South-\vestern Ceylon. 

103. Euplecta colletti, 8.fJkes, PI'OC • .1.'Jtf ale Soc. ii, 1897, p. 2:14, pl. 16, 
figs. 5, 6. 

Smaner than E. isabell1,na, but closely allied to it. The ,,'horls, 
4~ to 5 in Dlunber, iucrease luore 810,,,·ly, and the last ,vhorl is 
proportionally nnrrO\l'er; the spiral sculpture so conspicuous on 
E. isctbell-;,ncf, is ahnost obsolete or replaced by :fine 'close spiral. 
lines of granules, and the protoconch is smooth. Colour ta,,·ny. 

Major diam. 21, JDID. 17~, axis 8~ lum. 

rlab. Wata,vala, Ceylon (Oollett). 
This Inay be inllnatUl'e, and may .. be a variety of E. iaabelZ.ina, 

but it is sufficiently distinct to require recognition. 

E. Trochiform. 

n. SCtf,lptu7"e g,·anula1·. 

104. Euplecta cacuminifera, B.s. (Helix) ..d • .tH. ~T. H. (2) v, 18lJO, 
1'. 21!; Pft· . .ilIon. Hel. iii, 1853, p. :'36; iv, 1859; . vii, 1876, 
p. 103; H. '-~ T. O. 1. 1876, pl. 54, fig. 2. 

Shell obtectly perforate, trochifol'ln, thin, horny, with fine 
granular sculpt~lre above, arranged on the oblique strire of gro","th 
in spiral longitudinal series, ,oarying slightly and some\vhat 
irregularly in size, some series or parts of series of granules being 
larger than others; spire .conoidal ,vith concave sides, apex 
attenuate; whorls 8, slowly increasing, flat fl,bove, the last acutely 
keeled, compressed belo\v the Ieeel, convex beneath, smooth, 
polished and radiatel! striated; ~perture s~arcely oblique, sharply 
an~ulate ~t the perlphery; peristome thIn, .columellar margin 
obhque, trIangularly reflect~d above, partly coverIng the perforation. 

Major diam. 18, min. 16, nxis 13 Dlm. 
Dab. Nilgiri Hills, S. India (Jer<lon); Sispara (W. T. B.). 
This shell is easily recognized by its sculpture. 
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105. Euplecta granulifet:a, Blf. 1>l"oc. Mal. Soc. i,", p. 252, fig. 5. 

Shell minutely and suhobtectly perforate, subturbillately trochi
fOl'ln, thin, horny ,ornamented above \vith lllunerous minute tubercles, 
close together, sOlnewhat irregula:r in sizp, and arranged in both 
spiral and transverse series, slnooth and finely striated radiately 
beneath; spire rather high, conical, apex obtuse, the apical ",horls 
smooth, suture ilnpressed; \vhorls 7, slowly increasing, convex, 
the . last filiformly l\eeled ut the periphery, moderately convex 
belo,,·; apertul'e nearly vertical, roundly lunate; peristome thin., 
the margins converging above, columellar nearly vertical, reHected 
throughou~, more broadly above. , 

M · d· 6 1 • 5 "J • 5 ~ aJor u~m. 4' IDJn. -I, aXJS 4 mnl. 
\ Hab. N. Onoara (BeddQ'Yne). 

1.'his slnall species is distinguished at once by its c~nica,l spire 
and peculiarly granular sculpture; the latter, in this'and in 
E. cacuminifera, consisting, as seen under the Inicroscopc, of 
minute hemispherical tubercles arrangecl in series, but not based 
on ribs as .in ft. indica, &c. 

b. lScull?tu'Ite finely (leCll8satecl. 

106. Euplecta hyphasma, Plre (Ilelix) P. z. S. 1853, p. 124; ide Mou. 
Hel. iv, p. 40; vii, p. 105; H. cS- l' C. I. 1878, Ill. 54, fig. :j ; 
[Oud'loin-Austen, Mol. Ind. ii. 1907, p. 186, pI. 114, figs. 1, 1 (t 
(g~ni talia ) J. 

Shell minutely and subobtectly perforate, trochiform, thin, 
whitish to bro\vnish horny, Ininutely but regularly obliquely 
costuJated, the ribs bearing very fine' granulation, often difficult 
of detection; spire conical with straight sides, apex acute, suture 

• 
1?ig.37.-Euplccta "ypkas1na. 

ilnpressed; whorls Of to 7, convex above, the last sharply and 
compreRse~ly keeled at the periphery, moderately convex, smooth, 
and polished beneath; aperture oblique, rhomboidally lunate; 
IJerist.olne thin, acute, columellar margin sub vertical above, 
regularly curved - belo\v, reflected triangularly at the perforation 
and part] y covering it. 

[In a spirit-specimen frolll Ambagamua the animal is pale 
coloured, the dorsal lobes black, \vith a· patch of same colour on 
the sides of the necl{ and near the extremity of the foot; peri
podial margin broad; the mantle-zone has no shell.lobes. Jaw 
has a slight central projection. 
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Radula ",ith 81 rO\V8 of teeth, arranged: 

48 • 1 • 10 . 1 • 10 . 1 . 48 
59 • 1 • 59 

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

The male organ is a modified form of that of E. binoYllensia; the 
loop is not. present, the muscular crecum is longer, the amatorial 
organ is present, and the spermatophore is of the S80le type.] 

Majol· diam. 13, Inin. 12, axis 10! Inm. . 
Hab. South-western Ceylon; Kandy, 2000' (G. Nevill, H. F. B.); 

Saffragam (H. Nev'ill); Ambagamua (0. OoUetl). 

107. Euplecta turritella, H. Ad. Nanina. (Rotula) P. Z. S. 1869, 
p. 275; H. 4- T. (Helix) O. I. 1876, p. 36, pI. 86, fig. 4; Jows. 
J.Vem. &e .. Zool. PI'. vii, 1894, p. 275. 

Nanina (Rotula) conulus, H. Ad.P. Z. S. 18()7, p. 307, pl. 19, fig. 16; 
Pft': Mon. Hel. vii, 1876, p. 69: nec Helix conulus, Ma1·tens, 1864 

Very near E. hypTta81lta, but iu typical shells the spire is higher, 
the sides meeting at a more acute angle, the sculpture is finer and 
the colorat.ion different. The shell is \vhitish or brownish horny, 
except on the lower part of each whorl, ,,"here it is reddish, and 
on the last ,vhorl there is " chestnut band above and below the 
keel, which is itself \vhite. According to J ousseaume, specimens 
occur with' the keel 31so reddish, and some al'e chestnut-brown 
throughout. 

Major diam. 1~, min. 10, axis 9 mm. The height of the axis 
differs from Adams's measorenlents, but is taken from the shell 
believed to be tlle type now in the British Museum. 

Hab. Nuwara Eliya, Ceylon (Layaj·d); Monaragalla to Ram
bodda (H. ]{evill). 

This form passes into E. TtypTtas'Jna. 

c~ SUlootTI,. 

108. Euplecta' mucronifera, Rif. PJ·OC •. :Val. Soc. i\·, p. 252, fig. 3. 

Shell subobtectly perforate, trocbiform, thin, milky ",9hite, the 
whorls irregularly stl'ee.ked trans\"ersely and spirally with dusky 
horny, 'neighbourhold of mouth chestnut, covered with a thin 
epidermis above, greenish yeUo\v and thicker beneath, smooth, 
s('arcely striated; spire conoid \vith concave sides, apex prominent, 
very sharp, suture linear, not impressed; whorls 7~, Hat above, 
the last sharply and compressedly keeled, Inoderately convex 
beneath; aperture oblique, securiforul, dar]\: chestnut inside; 
peristome thin, straight, columellar margin descending obliquely, 
briefly reflexed at the perforation. 

1l'" d' 18 1 • ] 6 .] ,., 1 ~l'.laJor lam. 2' min. . ,aXIS .1 ~ lum. 
llab. Anaimalai Hills (Bedcloiue). 
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This spe~ies has the peculiar acuminate spire of E. cctclIminije-ra, 
but is perfectly Slllootb. 

109. Euplecta phidias, Thorp .illS. nplld Hallley (Helix), 11.4· T. (J'. I. 
18i6, 1). 59, pl. 149~ fig • .J. (no description). 

Shell iUlperforate, trochifornl, \vhite \vith a thin yello,,,"ish 
cleciduous epidermis, SllloOth, finely striated obHq uely, with traces 
of obsolete decussating lines; spire conical ,,7ith perfectly stl'night 
sides, sutures not impressed;. \vhorls 6~, perfectly flat above, the 
last sharply kee~ed, but little convex beneath; aperture oblique, 
alnlost diagonal, subrhotnboidal; peristome thin, columellar 
margin sharply reflected above, covering the perforation. 

[A specimen from Knndy, collected by Mr. o. Collett, has a 
pale ochre-coloured foot ,vith a dark patch on the side of the 
neck, the overhanging lobe at extrenlity of . foot conspicuous. 
The peripodial margin very broad, paler than the rest of the 
body, the grooves above very close together. The left dorsal lobe 
a narrow strip, not divided into two lobes. In the genitalia the 
male organ ha.~ the distinct loop as ill the larger species of the 
genus, and \vith a large amatorial organ. 

Radula: centre and admedian teeth as usual, the laterals very 
numerous, long, curfed, ,evenly bicuspid, beconling very minute 
on the edge. A.rranged t,hus : 

60 • 1 • 16 . 1 • 16 • 1. • GO 
77 . 1 . 77 

Jaw vet)' strongly arched, ,,-ith no central projection.] 
l\1.ajor diam. 18~, min. 16, axis 14 IDlli. 

Hab.- Ceylon, Upper Uva (ll. L((,!Jard) • 
. Distinguished by ~ts dat 811100th surface and close perforation. 

The ani~al is unkno\vn of the follo\ving three species Bud their 
generic position is doubtful. 

110. Euplecta' concavospira, Plr. (IIelix) P. z. S. 1853, p. 124; ill 
.lYon. Hel. iv, p. 32; .vii, p. 96; H. ~ 7' c. 1. 1~76;pl. 86, fig. 1. 

Sbell subperforate, trocbiform, thin, ,vhitish horny, with a ~light 
deciduous yellowish epiderillis, finely and 'obliquely striated and 
subobsoletely decussated; spire conical, apex acute, 8uture but 
little impressed; \vhorls 6~-7, }llano-convex above, the last sharply 
and cOlupressedly keeled, moderately convex around the perforatioJl 
beneath; aperture slightly oblique, angularly lunate; peristonle 
acute,· columellar margin curved, briefly reflected above, nearly 
covering the perforation. 

}Iajor diam. 10, min. 14~, axis 11 111m. 

Hab. Ceylon (Layct'r(l); Kandy (Si,110Jl,); Gongala (H. Nevill). 
There is very little if any concavity ill the sides of the spire. 

In Hanley's figure a shell is represented ,vith a narrow rufous 
band above the keel, and in the upper ,,·borls above the suture. 
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111. Eup!ect: 1 ap~cata, l!lf. lNanina (Tl'ochomo1J?~a)J J. A. 8, ~. 
18,0, .-, p. 16, pl. 3, fig. Ii); Pf1'. M 0". Hel. Vlll, p. 97; H.~· 7 
O. I. 1876; pI. 54, fig, 0. 

This differs from E. cO'nCa'Vo81?il'(1 in }lQVing the ,,9horls quite flat 
above and the suture not impressed, and in the almost complete 
absence of sculpture except sJight· transverse striation. The 
apex is slightly exserted and the sides of the spire faintly concave. 
The colour is horny, sometimes streaked ,,,ith opaque white. 

Major dialn. 14, Inin. 13, axis 10 mm. 
Hab. Nilgiri Hills; CooDoor, Neduwattnna, and Avalanche 

(W. T. B.); Anaimalai (Beddorne). 
In some specimens the striation is 1110re distinct, and there are 

traces of spiral sculpture on the upper' \rhol"ls. 

112. Euplecta 1 orbiates, Blf. P'I'oc. Mal. Soc. iy, 1901, p, 2;)3, fig. 4. 
? Eupleeta bifasciata, l{e~·';Il, Godtoill-AWlten, Proc. klal. Soc. ii, 

1897, p~ 176 (no d~scription). 

Shell itnpeporate, trochifornl, thin, diaphanous, obliquely 
striated above, radiately and arcuate]y beneath, covered "pith a 
deciduous yello,vish-fulvous epidermis, thickest belo\v, beneath the 
epidermis whitish horny, ,vith, in some specimens, t\\'O rufous 
bands, one ubo\'e, the other belo,'· the keel; spire conical, sides 
sligbtly concave, apex pointed, suture not impressed; ,vhorls 7-7f', 
flat above, the last compressedJy keeled, slightly convex to\vards 
the mi~dle beneath; aperture oblique, subtetragonnl, hatcbet
sbalJed; peristome. thin, columellar Jnargin yertical above and 
briefly reHexed, coYering the perforation. 

l\Iajor diam. 14, min. 13, axis 11 mm. 
Hal,. Myhendra, Travancore (Betldorne). 
Distinguished froln E. ltjJicltt(l, by higher spire and im perforation. 

Nevill's MS. name is inappropriate, as the bands are not al,,:-ays 
present. 

11;J. Euplecta' mucosa, H'. 4' I:l. Blf. (IIelix) J. A. S.B. xxx, 1862, 
p. 303, pl. 1, fig. 9, ~l. 2, ~g, 3; J1r. (He1ix) M011. Bel. 
Y, 1868, p. 51; H. ~. 1. (Helix) C. I. 1876, pI. 90, figs. 5, 6; 
]{e't'. Nanina (Microcystis) Hand-I. i, 1878, p. 36. 

Shell imperforate, depressedly turbinate, very thin, pale, and 
more or less yel10wish borny, obliquely striated, decussatcd with 
microscopic spiral (longitudinal) impressed lines on some of the 
inner ,,7horls; spire conoidal, apex subacute, suture impressed; 
,vhorls 5, moderately convex above, the last. considerably broader, 
slightly compressed at the periphery, tumidly convex beneath, 
the depth beneath the periphery exceeding the height of the 
spire; aperture large, oblique, roundly lunate; peristolne straight, 
thin, columellar margin much cur,·ed, \'ertical above and slight.ly 
reflected, completely 'closing the perforation. 

l\Iajor diarn. 8, min. 6~, height [) mm. A large shell measures 
9tx8x 6 mm. 

Dab. On the upper portion of the Nilgiris, Pykarn, Coonoor 
Ghat, Seegboor Ghat, &c., Pl1lneys (Fai1 t /)(flllc teste Nevill). 
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This shell is distinguished from E. l((ya~·cli and E. ((callu by 
want of perforation and carillation and by siInpler sculpture. It 
is also smaller. 

[I have found in one of Dr. \V '1'. Blanford's field note-books 
a very good figure and n long description of the animal of t.his 
species, \vhich I give verbatiln as it is so good, descriptions of this 
sort from life being renlly of Inore value than those of the shells. 

'" H. mucosa, \V Blf.: Nilgiris.-l\ 0 linguifol'm processes to the 
mantle. Mantle rather large. Animal dull orange, Inantle yello\v. 
Tentacles blackish, ,,·ith a dark line from the base of each to the 
mantle. The lobe over the 11111COUS pore very large. Back not 
carina~e. Foot broadly 111argined by a single line. Anitusl and 
mantle coarsely granulate throughout and with irregular dots of n 
darker colour on the spaces bet,veen the ,,·rinkles and especiaJly 
011 the edges of the foot. Animal very actiYe." 

This description is sufficient to enable anyone to recognize the 
species and preserve the anilnal for dissection. 

Blanford placed it next to E. lluZcltella; but ns there is con
siderable doubt \vhether it belongs to the genus Ettplecta, I 
transfer it to the end among other doubtful species.] 

[Confining comparison to the forlDula of the radula ill the 
gellus E1.lplecta and the sinistral and dextral forms of A1·iolJlulntlt. 
marked differentiation is 9isplayed in the far fe,,·er teeth in the 
radula of the first, \vbereas in the last t" .. o divisions the number 
is llluch greater in the proportion of 28 : 45. In the sinistral and 
:.dextral species remar]table similarity is foul1d~ sho\ving a close 
relationship ,,·ith each other and a more" distant one ",ith EU1)lec.ta, 
differences ( specific) being confined in A'IiolJltanta more to the 
foro) of the teeth themselves. 1.'0 elucidate this. I have taken the 
number of tIle adlnedian teeth, including the one or t,,·o of 
transition form, of all the species no\v examined in: 

I. The sinistral A'riol}lta'lli(IJ. 
II. The dextral 

III. Euplecta. " 

The lllean of nil these formulre is interesting, sho,,·iug hOllY llluch 
more numerous the teeth are-that is, hO\\1 lnuch broader is thfl 
central band of teeth set on quadrangular. plates-in Nos. I. & II. 
than in No. III., thus:-

NUUlb(Or of Total admedian Ite~ultiug 
Total 

species teeth on admedinrt 
examined. one side only. 

fOl'ulula. teeth. 

- ._-- ---- -
I. . . 61 13.') 23 1 23 46 I viele 

II. . 11 rnnmes 244 22 1 .22 44 

III. 
I belo,,'. 

152 14- 1 .14 28 . 12) 
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I exclude from No. I. ArioplUlnta k:euipu, in \vhich the llUD)ber 
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 central 
tootb, or 16 as cODlpared with 2~, and is thus abnormal. }'rom 
No. III. Euplecta I also exclude E. p,·reenti-nena (subspecies of 
t'ratJancorW) Bnd Bf.rnidccUBsata., in \vhich the radola formula is 
22 . 1 . 22 and 21 . 1 . 21 respectively, and thus is like that 
of the dextrorse section of A rWjJnanta, while their generative 
organs approach those of Eullucta. Both these species range to 
Peninsular India, and thus form a sort of link with the majority 
of the Ariol>hantinm of that side. The generative organs in other 
species of .A.riol>l14u,ta and Et'1,lecta sho\v an interesting develOp
nlent of one towards the. other. 

Species included in the above Genera. 

I. cysis, imnleJ-ita, interrupta, bajculera, intumescens, d algi 
(cysis var.): ~ 6 species. 

II. belangeJ-i, bistJ-ialis, Ct1·anct, solata, t)'anqttebarica, '1nadar,as
lJatancl, *li1]ulata, ceyZa;n,ica, .iuliana = ganotJuI., ba8ileu.s, 
cltenui: = 11 species. 

III. *laya'l·di, p7l,idio8, s7"ilJlayi = i1Ulir.a ?, lJartita, lJ"e&toni, 
.~''U'')ol}aca, 1i"!jsoj'eJ'l,su, binoyaeJl8i8, It]ll)luuma, gardeneJ-i., 
subdec~ata, collett·i : = 12 species.] 

Genus' RATlfADVIPIA. 

Ratnadvil)i~ GodlVin-1'Ulten, J>.roc. Mfel. Soc. iii, 1899.p'- 253; ide 
...1f~l. Ind. 11, 1899, p. 98; Collul,fJe, Jour. Mal. ] 901, Vll1, p. 64. 

Type, Ii. i,,,·ad·ians, Pfr. 
lia.nge. Cey Ion. 
Shell Vit1·inlt-like, ,,~ith feur ,vhorls, thin, not polished above, 

the outer w borl large. 
Animal large, much larger than the shell. l'tlantJe-edge large, 

surrounding the shell and partly covering it; both the right ~nd 
left shell-lobes produced posteriorly into tongue-like expansions; 
dorsal lobes greatly developed, the left dorsal lobe in two parts. 
The dorslllll of the body just behind the shell is flat, but it is 
sharply keeled behind. Caudal extrelnity truncated; mucous pore 
large. Peripheral groove double. Sole with a Juedian groove. 
(not ah,·ays conspicuous), but not divided into Ll'ledian and lateral 
tracts. 

Radula broad, with numerous teeth in each roiv; the formula 
is 204 • 23 • 1 • 23 . 204 (227 . 1 . 227). The median band of large 
teeth is very broad, the teeth cOlnposing it are simple ,,·ithout 
lateral cusps; the nUlllerous lalerals are bicl1spid, except the outer 
marginals. Ja\v \vith a concave edge without median projection. 
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An amatorinl organ (dart-sac) present, large and cylindrical; 
DO calcareous dart found, but a short blunt muscular papilla. 
Spennatheca sessile. The vas deferens" passes into a kale-sac, 
which ,is joined to the pe.nia-sheath, some distance from the 

'I'll 

/Jnd,lttl 

[Fig. 38.-1lctiJ1tldl.'ipi~ i}Oradians. 

A. Anhllal frOlll loight. side, showing t.he shell- oud d(itl"~'l.l lobes; also l)art of, 
{ronl the left side. The eben-lobes are curled up in the s}>irit-specitnen ; 
the dotted liue 011 visceral sac indicates their extension in life. X I·U. 

B. Part of genitalia showing the typical male organ of Ar-i(Jp/w,llt.a. X 3·4. 
c. Jaw and teeth of the raduln. X 268.] 

retractor Inuscle, by an epiphallus;. crecum of penis straight, as in 
Ari01J1Ul.nta. 

This genus differs frolll Ind'rella (·hieHy in the possession of 
shell-lobes to the nutntle, and in the absence of lateral cusps to 
the teeth of the median band in the radllla. 
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114. Ratnadvipia irradians, 1Y,.. (Vitrinl\) P. Z. S. 1852, p- 156; 
'lOde (,Titrina) Mon. Hel. iii, 1853, p. 3; ide t. C. vii, 1870, p. l~; 
He ~. T. (Vitrina) l; I. 1876, p. 29, pl. 66, figs. 8, 9; God1JJln
AU8ten, Mol. Ind. ii, 1898, p. 03, pI. 85, figs. 1-8 (animal & 
anatomy); ColliTl!le, Joul-.lJflll. ,-iii,/1901, p. 6o, pIs. 5, 6 (anatomy). 

Shell imperforate or subperforate, depressed, thin, diaphanous, 
dull bro\vnish horny above, striated and decussated with rather 
uneven impressed lines, rather paler, smooth, and polished beneath; 
spire sca.rcely l'aised, 8uture iUlpressed; \,"horls 4, flattened above, 

Fig. 3U.-RatHadvipia i"radia1Is. 

rapidly increasing, the last much broader than the others, rounded 
at the periphery, convex beneath; aperture large, very oblique. 
lunately oval; peristome Siulple; thin, the upper mal-gin 'arcuate, 
columellar Junrgin regularly curved, briefly reflected close to the 
junction \"ith the body-whorl. 
. Major diam. 24,. tnin. 19, axis 11 mm. 

Hetb. South-\vestern Ceylon, Kandy ( Oollett); Peradeniya (jJ'1·ee-
1nlt",). l'here are specimens in the British Museum said to be 
fron} Southern India, but the locality is regarded as very doubtful. 

115. Ratnadvipia' edgariana, Bs. (,ritrina) .A.. M. N. :II. (2) xii, 
}853, p.93 ; Pfr. (Vitrina) MOil_ Hel. iv, 1859, p. 792 ; Nev. (Heli
carlon) Hcuuj. .. l. i, 1878, p. 15. 

U Shell much depressed, very thin, membranaceous beneath, 
highly polished, pellucid, striated obsoletely and obIiq uely above, 
ornamented by a £e\\" impressed spiral lines, yello\\,ish horny: 
spire rath~r flat, apex prominent, suture impressed; whorls 3, 
rapidly increasing, somewhat flat, the last very convex at the 
periphery; aperture oblique, ovately lunate. 

" Major diam. 10, minor 8, height 4 mm." (Benson, in Latin.) 
Hab. At Colombo, Hang\l-elle, 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 ll. ir7-adia'18. Unfortunately no 
specimens are available for exanlination. 
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[Ova Qf .A1·iolJhantlt It:evipes, Miill. (viele p. 29). 
" Citron-yellow in colour, quite soft, enclosed in a skin, \vhich 

is slight,ly loose like a bladder f filled, having a tendency to 
assume the form of a pl·Olat~ spheroid \vitb deep £ur~ows running 
from end to end throughol~t. Length about 5-6 mm., diam. 
4-4~. Probably all Ariophantas have siolilar ova."-E.:ctract iron." 
Dr. W. T. Blanjo1·d's .1,Tote-book.] 

[Subfamily MACR,OCHLAMYIN lE. 
Macrochlamyinre, Gad,oill,-.A.u,sten, JoYol. Ind. ~ 1888, p. 253; . ii, 

1907 J p. 170. 

Shells of very varied form; shel1-1obes present in some genera; 
tbe free cmcum near the retractor nluscle of the penis the 
principal distinguishing character, this being, in most cases, more 
or less closely \vound. Amatorial organ in some species absent. 
These are given subgeneric rank.] 

Genus MACROCHLAltIYS. 
)Iacrochlamys. Benson, J. A. S. B. i, 1832, pp. 13, 70; v, 1836, 

I). 350 (no description); Gray, P. Z. 8. 1847, p. 169; Stoliczka, 
J. A. 8. B. x, 2, 1871, p. 246; Nevill, J. A. 8. "B. 1, 2, 1881, 
p. 131; Godtoin-AU8ten, Mol. Ind. i, 1883-88, pp. 76-92, 97-122, 
~09-215; ide t. c. ii, 1899, 1907, pp. 87-90, 136-187, 151-170. 

Nanina, G,'ay, partim, P. Z. 8. 1834, p. 68; Benson, t. c. p. 89; ide 
Zool. JouJ'n. v, 1835, p. 458; Nevill, J. A.. S. B. 1, 2, 1881, 
p. 131, nee Risso. 

Tanychlamys, Benson, P. Z. 8. 1834, p. 89. 
"Orobia," Alhers, Heliceen, ed. 2, 1860, p. 67. 

Type, .J£. petrosa, Hutt·on. 
llclnge. Soutb-eastern Asia, including the ,vhole Indian Empire 

except the dry regions of N orib-western India. 
Shell heliciform, perforate ( rarely imperforate), depressed, 

sometimes subglobose or subturbinate, thin, horny, as a rule 
smooth and polished, especially beneath, occasionally distinctly, 
often microscopically, striated or decussately sculptured; aperture 
lunate; peristonie thin, but in a fe\v species internally labiate, 
columellar margin reflected at the perforation. 

Aninlallnrge and active, and in the wet season scarcely retractile 
\vithin the shell. Foot narrow, the sole divided, by the arrange
Inent of the muscles, into three parts, a median and two lateral 
areas, often dist~nguished by slight differences of colour. The 
mucous pore at the posterior extremity of the foot is large and 
overhung by a fleshy horn-like p.·ocess, sometilnes of considerable 
length; peripodial grooves ,veIl developed and double, the shallow 
grooves' on the surface of the foot above the peripodial groove 
radiate from the shell, t.hose on the back of the neck and back and 
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sides of the head forming a distinct tract. Lobes of the mantle 
,,"ell developed, the rigllt (I'nel left ,hell-lobes botk pre8ent, sluwt or 
elongate ltnd generally pointed, &'et8'J1clin!1 in 80Jne 81Jecies nearly or 
quite to the ltjJe:c of tI,e shell, and constantly in '1notion~ 

[The left sbell-Iobe has been found absent in .1tf. atricol.())· from 
the Munipur Bills. 

In the genitalia, commencing at the generative aperture, the 
penis-sheath is a moderately long cylindrical tube (larger near the 
aperture) as far as the sharp bend at the epipballic portion; the 
tube continues thence to the retractor-muscle attachment, and 
so far it may be compared ,vith the male organ of Ariopllanta. 
It is continuous still furtber, .fonning a closely-coiled lXeCtun, tl~e 
coil 'J)u)'re or leBs conspicuous air beconliny an indistinct muscular 
ma8B. In three species from Sikkim t.he crecum 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 
cmcum; the epiphnllus is short. The kale-sac.is close tothe junction 
with it of the vas deferens, and is either a long flagellum, a short 
diverticulum, or a blunt knob. The dart-sac or anlatorial organ 
is usually large, long, and cylindrical, the dart muscular. The 
spermatheca is elongate, more or less club-shaped, sometimes 'l ith 
a bulbous termination; its shape is necessarily dependent on 
\vhether it is empty or containing one or lnore spermatophores.] 

The coiled caecum. is replaced ill M. peclina &c. by a simple 
diverticulum, to the end of ,,,,bich the retractor mUlicle is attached 
as in Ari01Jll,anta. [This is a doubtful species of the genus.] 

Odontophore: teeth of similar type to those of Ariophanta; the 
thachidian (central) teeth tricuspid; the admedia.lls broad, 10-30 
ip number, about 100 to 160 in the row, bicuspid or partly (t.he 
inner teeth) tricuspid, the inner cusp disappearing on the outer 
t.eeth; outer laterals nSlTOW and usually with two cusps througb
out, either both terminal or one on the outside occasionally lower 
down. [In some species the end of eaeh lateral tooth is mere]v 
notched; in a few it is acu1eate.] ., 

There bas been considerable discussion as to the generic tern} 
Macrocklll'lnys. It wns first published by Benson in 1832, and 
also a specific name M. indica, but no description ,vas gillen, and 
in 1834 it was replnced . by Tanycl,la'n"tya, also undescribed, said to 
be the same as Gray's Nanina. I~ 1847 Gray adopted MaC1·0-
rhlam,ys, Benson, as a subgenus "of Sttn()l?UB, Ariopllanta and 
Nanina being other subgenera, an~,.he named Helix vitrinoides ap· 
the type specjes of Macroo!I,J'lmys. The shell probably, and the 
mollusc certainly, called Helix vitrinoielu by Gray was an Indian 
species, and, as ~early as can be determined, M.1Jetrosa or M. pe1"
plana. 4-ccordirig to the rules of nomenclature generally adopted, 
the term must be accepted as dating from Gray's quotation of it 
in 1847. The Drobia of Albers is identicn1, being also founded 011 

the supposed H. "itrinoides from India [which at that time included 
many different species in Bengal and even l)tdinc(' of Bombay]. 
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Macl'ocl"zaJnys cOlnprises many of the com~onest Indian snails, 
nnd species abound in the dalllper parts. of the country. The 
described forms· are "ery numerous, and a great· number are un
described, but the differences in the shells are so small that in 
many cases the species cannot be readily distjnguished by descrip
~ions or even by fib'1.lres. Several of those already described and 
naloed \vill very probably neyer be'identified again. [The species 
are far better, even easiJy, distinguishable the one from the other 
by the animal, its external characters and internal anatolDY. 
O,ving to their many enemies and changes from excessive Jnoisturc 
to great dryness, it is difficult to find shells of lllature size; on the 
other hand, t.he immature are abundant, and thus new species 
ha.ve in so many cases been created on them; but sooner or later 
the adult fornlS turn up.] 

l:Jecause of the difficulty of recognizing the different forms, the 
species are here arranged according to locality. The microscopic 
sculpture, to ,,,hich attention has been particularly directed by 
Lt.-Col. God,,·in-Austen, often affords a means of identification. 

[In the J ourn. Asiat. Soc. Bengal, vol. iii, p. sa (l'eb. 18:.i2), 
Capt. Thos. Hutton describes the M irzapur she]} and gives a good 
descri ption of the animal, \yhich is recorded from lo\v hills near 
Mirzapllr, as H. petrosa, mihi; he mentions the "two narro,,·, 
:flat, gradually pointed filalnents or tentacula, which, ,,,hen the 
animal is in· lnotion, arc kept constantly playing o,·er the surface of 
the shell." To Hutton, therefore, and not to Dr. Gray, belongs 
the credit among English naturalists of ha.ring first described t.he 
anilnal of this genus and noted the great difference between the 
European ·and Asiatic forms of Heliv as then constituted.] 

A. Species from Himalayas ,rest of Nepal. 

n. Subglobo8e or su6globo8elg clqJ~re88tcl, ~not lctoiate. 

116. lIacrochlamys vesicula, D.". (Huttoll, AI~'.) (Nanina) J. A. ~~ B. 
"ii, 1888, p. 216; ? ~·d. (Ilelix) A. M. }{. H. (2) ix, 1862, p. 406 ; 
HuttO'II, (Nanina), J. A. S. B. vi, 1837, p. 931; Pfr. Helix 
{Nanina~ Moo: Hel. i, 1~7, p. 4.8; ide t:. c. iii,.,1~3,_p. ~7; 
H. ~ 1. (HelIx) (I. I. 18/6, pl. 63, figs. 0, 6; l\ez,-tll, NaDlna 
(Macl'ochlaluys), Hand-I. i, 1878, p. 25. 

Shell perforate, subglobosely depressed, thin, Strlootb, trans
lucent, vitreous, pale, almost whitish horny; spire low, apex 
aculninate, suture impressed; \vhor]s 6, convex above, the last 
larger, \vell-rounded at the periphery and tumid beneath; aper
ture very ·slightly. oblique, roundly lunate, about ·as high 8S 

broad; peristome very thin, in one plane, columellar margin much 
curved, vertical above and triangularly reflected at the perforation. 

[Hutton and Benson's original description should be referred to. 
The shell to ""hich this description applies, dra"'D up by Dr. Blan
ford, cannot no,,- be picked out from among t.hose under the name 
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vesicula in }lis collection. It nlsy have been made from the shells 
nallled vesicula at Cambridge, or in the' Natural History Museum.] 

Major diam. 14, min. 12!, height 7 mm. 
lIab. Near Simla and Mussooree up to about 10,000 feet 

(Hutton); I have also specimens from Murree. According to 
Benson, various shells from the plains of India (Rtijmahal &c.) 
belong to this form, and it \vas upon these specimens that his 
description of 1852 \vas founded; but the typicn'! for.m described 
in 18HS '\"'&8 Hinlalayan and apparently from Simla. Hutton 
also referred to 1lelia: t'esiculcf, shells found by him bet\veen Mho\v 
~\nd Neemuch. 1'hese forms from the lowlands of Northern India 
require recolnparison "'ith the Himalayan type. The Naninct 
(Macrochlamys) vesicula of Nevill's Hand-list, i, p. 25, from Raj
lnnhal and Pareshnath, is probably, as suggested, .V. lecythis. 

M. vesicul.a is distinguished from M. 8Ubjecllt (p. 98) by its lower 
spire, smaller last whorl, and less broad aperture, and generally 
by higher lustre and paler colour. 

[It is possible vuicula of 1838 was M. glauca: only the collection 
of a good series of sheUs of this type from the Simla and Mussoorie 
Hills at different elevations can settle this point -.] 

117. ·Xacrochlamys glauca, Bs. MS.; ~ •• (Helix) SY'Inb. iii, 1846, 
p. 6.5; ide (IIelix-Na.nina) MOil. Hel. i, 1837, p. 48; H. 4- T. 
(IIelix) C. 1. ]870, pI. 63, fig. 10; Nevill (Nanina), Hanel-I. i, 
1878, p. 25. 

Shell obtectly perforate or sub perforate, conoidly subglobose, 
smooth, polis.hed, whitish horny; spjre low conoid, suture im
pressed; whorls 5~, convex, the last broader, rounded externally 
and beneath; aperture' subvel'tical, roundly lunate, broader than 
high; peristome thin, in one plane, columellar margin vertical 
above and expanded, almost closing the perforation. 

Major diam. 11f, min. 10, height 7 mm. .. 
Bab. Western Himalayas; Almorab, NalDl Tal; Mussooree, 

Kotgarh near Simla. 
A smaller shell than M. ·vesicttla, with a larger mouth and the 

perforation nearly closed. 
[Specimen from Bbim Tal (N. Annandale).-SheIJ: major diam. 

8 lnlD. Animal: ,'ery pale-coloured in spirit, \vith some fine 
1110ttling near the extremity of the foot. A small tongue-shaped 
right shell-lobe ~nd very small left she!l-lobe. The pen~s, .\vhich 
is only 1·54 mm. ln length, shou's the coIled cmcum very dlstlnctly. 
The radula is as usual; the laterals evenly bicuspid, the last 3 or 4 
on the margin \vith a pectinate edge. 

Formula: 35 . 2 . 10 . 1 . 10 . 2 . 35. 
The species has simi1al~ habits to those of Liulaa:. 
Mr. Annandale, of the Indian l\fuseum, Calcutta,,\vriting to me 

froJu Bhim Tal, describes seeing one ba.nging. by a thread of slime, 
ttbout 15 feet long, proceeding from the posterior extremity of the 
foot.] 

*' [See relllllrks at end of genus.] 
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118. lIacrochlamys nuda, Plr. (IIelix) P. z. S. 1852, p. 83 ; ide J.llflrt. 
~ Che1nn. SY8t. Conc:It ... (fab. ed. 2, Helix, no. 1102, p1. 161, figs. 16, 
17; ide (IIelix) Mon. Hel. iii, 1853, p. 48; H. ~ T. (IIelix) 
O. I. 1876, pI. 31, fi8's. 7, ] 0; Nevill, Hand-l. i, ] 878, p. 25. 

Shell scarcely l'erforate, depressedly subglobose, thin, smooth, 
translucent, pale fulvous horny; spire conoid, suture impressed: 
\vborls ~,convex, the last brond, rounded att.he periphery, inflntelJ 
beneath; aperture nearly diagonal, round1y lunate, broader than 
high; peristome thin, margins converging, the right luargin 
.arcuate above, colulnellar curved, vertical ·above and rather broadly 
redected. 

Major diam. 11, min. 9i, height 7 1nln. 
Hab. Western Himalayas, Kumaun, Mussooree, Simla (Stoliczka, 

teste Nevill). 
The above description is chiefly taken from PFeiffer, as no a(lult 

shell is available. This form only appears to differ froln M. glauclt 
in colour and in the obliquity of the mouth; if the latter 
character is due to age, as is probable, the two may be varieties 
of one 8 pecies. 

119. ltIacrochlamys kllluensis, Elf. (Nevill, MS.) P. Z. S. 1904, ii, 
p. 442, pl. 25,\ fig. ~. 

Sbell openly perforate, sub umbilicate, depressed1y subglobose, 
thin, translucent, smooth, pale horny'; spire conoidal, suture 
impres~ed; ,vllorls 5~, convex, the Jast much larger, broadly 
rounded· at the periphery and tUlnid beneath; aperture oblique, 
roundly lunate, about as broad as high; peristome thin, in one 
.plane, columellar margin vertical and triangularly reflected abov..e. 

Major diam .. 12, nlin. lO~, height 7 mm. 
Hab. Ku)u. 
This is near M. gZftuca and M. nuda, but distinguished by its 

much more open perforation and rounder mouth. 

B. ,Species froDl Eastern Hinlalayas (Sikhim and \Vestern Bhutan). 

a. Labia tee 

120. lttacrochlamys tugurium, R8. (lIelix) A. M. N. H. (2) x, 1852, 
p. 348; PI", (Ifelix) Mon. Hel. iii, 1853, p. 636; ide t. C. iv, 
1859, p. 124;' H. ~ T. (I-Ielix) C. I. 1876, pI. 29, fig. 10; llev. 
(Nanina) Hand-l. i, 1878, p. 80; Godwin-Au$len (MacrochlaUlYS), 
J. A. S. B. 1882, 2, p. 69, pI. 5, fig. 1:;. ide .(Macrochlamys) Mol. 
Ind. i, 1888, pI. 19, fig. 2 (shell and animal), pl. 20, fig. 3 (details.) ; 
·id. ~. c. ii, 1907, p. 151, pl. 104, figs. 1-7. 

. Shell perforate, depressedly conoid, sublenticular, thin, fuIvous 
horny, dull and closely striated above and more distantly rugate, 
deeussated with very fine impressed spiral lines, smoother and 
polished beneath; spire depressedly conoid, suture scarcely im
pressed; whorls 6, fiattisb, regularly increasing, the last not 
descending, angulnte at the periphery, convex beneath;' .aperture 

G 
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oblique, broadly lunate, ,,-ith, rather broad ","hite labintion inside.;: 
peristome in one plane, acute, columellar margin curved, slightly 
expanded, briefly reflected abo,"e. 

Fig. 4O.-Macrochla'iil!ls higurittm. 

Maj. diam. 21!, min. 18!, height 12 mm. 
Hab. Sikhim, not rare .about Darjiling, 4000'-7000'. 
[The first t\\-O or three 'v horls ·of the shell sho\\~ hardly any

sculpture, thence a yery finely decussate surface gradually fol1o\\'8, 
becomipg strong to\\9ards the aperture; under a high pO\\ger the 
cross-striation produces a close series of papillate dots. 

Description o.f the animal. A specilnen from Rissonl Peak in the 
Daling District, east- of the Teesta, ,vbich prior to 1864 formed
part of the J3hutan State ( 4600 feet), is as follo\vs :-Ochre 
throughout, the pedal margin yery \viele, sole of foot divided into 
three equ~l areas, a very large overhanging lobe at the extremity 
of the foot. There is a large right shell-lobe and a weU .. developed 
left shell-lobe; the right neclt ... lobe is small, the left neck-lobe 
rather narro,v and succeeded after a short interval by aDother 
very small lobe close up to the left shell:-lobe. The roof of the
respiratory cavity is lnottled sparsely \\'ith black. In a full-gro,,-n 
specimen from the- same locality the colour ~vas (lcbraceous, the 
peripodial fringe and sole of the foot \vith a green tinge. When 
the shell is removed a broad black band is conspicuous near the 
rectum, the Juen) brane of the visceral sac covering the branchial 
cavity is speckled and st.reaked all over, and one large longitudinal 
streak occurs on about the middle line; \vhile the integument 
covering the renal organ is black, fornling a second, more posterior,. 
bro,vnish streak. There is a long pointed lobe over the. mucous 
gland. The right shell-lobe is large and tapering, the left is ,,-ell 
developed, the dorsal lobes as before ~escribed. 

The generative organs ,,-ere not found at their full state of 
developDlent: the animals \vere taken in the \vinter months, still 
there \\'as quite sufficient to sho,,- all the important characters. 
In the male organ the retractor l11uscle is at.tached to a coiled 
crecum and there is a moderately long flngellum. The amatorial 
organ is very long, also the spermatheca. 

The jaw has a central projection. 
The teetb of the radula are as is usual in the genus Macro

chlamya as regards the centre tooth and admedians, the arrangement 
being as follows :-

33 . 2 . 12 . 1 . 12 . 2 . 83 
47 . 1 . 47 

The teeth from the 15th to the 18th inclusive have a cusp on the, 
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outer side belo\v the point; this cusp becoJnes rapidly very Ininute t 

and to\l'ards the luargin the teeth are nearly aculeate, only a l'ery 
minute notch indicating the cusp.] . · 

121. Macl'ochlamys mainwaringi, GoduJin-Austnt (G. l\"'evill, JlIS., 
Bensonia ?), J. 1. s. B. 1882, p. 69, pI. 5, fig. 3 {animal)'; lJ{t: 
Proc . .lVal. Soc. IV, 1901, p. 182. 

IIelix celox, Tlleoollid (R8. MS.), J. A. S. R. xxxii, 1863, p. 365 (no
description ). 

Shell perforate, subturbinately depressed, pale fnlvous, 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 conictlJ, suture slightly iUJpressp.d; ,vhorls 6-7, regularly 
in('re8sin~, the last rounded at the periphery; aperture moderately 
obliq ne, broad, lunate; peristome sharp; with a ,\-hite labiation 
inside, similar labiation, marked by white bands, often' found in 
the last whorls, marking the position of peristomes fornled during 
gro\l,th. 

Major cliam. 27, min_ 23-5, height 15·5 mm. 
Hab. Sikhiul: Darjiling, about 7000'; Kllrsiong. 
Immature indiyiduals often have a thin portion of the last 

whorl extending beyond the. labiate peristome, ",-hich has evidently 
been formed during a period of rest, probably the winter. 

The anirnal, as ShO'l"n in StoIiczka's dra\ving figured by Godwin
Austen, is dull brick-red in colour, with a ,,-ell-marked horn-like 
projection above the InllCOUS pore. No shell-lobes are sho\vn, but 
this may be due to their being small and inconspil"uous. At the· 
8~me time the lobes may be "ranting, in ""hich case this species 
should probably be referred to Bensonia. 

122. Macrochlamys dalingensis, God'ioin-AtlSten, Mol. Iizd. i, 1883,. 
p. 121, pl. 35, figs. 1-10 (shell and anatomy); Blf. Pl'oc. Mal. Soc. 
iv, 1901, p. 180. 

Very similar to M. rnainwaringi, but thinner, darker, and ,vith 
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 su bcostulate strim, decussated by fine 
impressed lines; the"strire nodose or papillate under the microscope 
between the intersections. The labiation inside the aperture 
appears to vary and is occasionally winting. 

Major diam. 24, min. 21, axis 12·5? mm". 
Hetb. Damsang, Daling Hills, Bhutan Duars, about 6000' 

Sikhim, Singtam, about 5000'. 
Animal pale-coloured (in spirits); shell-lobes both present, but 

not large. Radula normal, formula: 45 . 2 . 14 . 1 • 1.4 ;. 2 • 45 ; 
marginals almost simple, becoming unevenly bicuspid as they 
approach the admedian teeth. [In the generative organs the coiled 
cmcum is well seen, the epiphallus m~eting the head of the penis· 
close to and on side of it.] 

G2 
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123. lIacrochlamY8 opipara, Godwin-Austen, Mol. Ind. i, 1888, 
p. 108, pI. 23, fig. 6. 

Shell perforate, subglobosely dep .. r~ssed, less thin than most 
species of the genus, smooth and pohshed above and belo,,', but 
with minute fine and close, shallow, longitudinal, impressed lines 
throughout, yellowish chestnut (horny in young specimens); spire 
low, conoidal, suture slightly impressed; \vhorls 6, convex, the 
last considerably broader, rounded at toe periphery, moderately 
tumid beneath; aperture slightly oblique', roundly lunate; peri
~tome thin, st.raight, with a distinct thickening a short distance 
inside the lip, columellar margin curved, oblique, reflected above, 
pa:r;tly closing the perforation. 

Major diam. 26!, min. 24, height 15 mm. 
A smaller specimen measures 17 X 14! X 12!. 
H(tb_ Sikhiril: Kursiong, 4000'; Darjiling, 7000'; Tonghu, 

10,000' . 
Apparently not c·ommon. The adult form is one of the hand

somest shells in the genus. Immature spechnens have long been 
known and were regarded by Benson as a variety of M. lubrica. 

[124. lV[acrochlamys damsangensis, Godwin-A.usten, Mol. Ind. ii, 
1907, p. 155, pl. 105, figs. 2-'2.f. 

Shell·depressedly globose, scarcely perforate, glassy; sculpture 
indistinct 'irre~lal" longitudinal strim, but quite sm{joth in places; 
-colour rich sienna-brown, pinkish inside the aperture; spire 
depressed; suture shallow; whorls 4 (not quite fully grown), 
rather tumid and rapidly increasing; aperture subvertical, ovate, 
the peristome on outer. margin nearly the curve of a true circle. 
Columellar margin weak, subvertical, scarcely reflected. 

Size: '!laj. diam. 18·5, min. diam. 14·7; alt. axis 6-4, alt. body
whorl 6·8 mm. 

Hab. Damsang Peak, Daling Dist.rict, Bhl1tan Duars. 
Animal. Has the typical shell-lobes of Macroclila'Jnys. The 

specimen dissected was mnch contracted and hardened by the 
alcohol, so that the mucous gland and lobe above both appear 
flmall. The sole of the foot is strongly divided -into middle and 
lateral areas. The peripodial groove is conspicuous and the 
mar~in broad. The membrane co\'ering 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
-eeedingly small and contracted and in trying to get them out were 
broken, yet sufficient was seen to ~how there was an amatorial 
~rgan and the general form of the peI;lis. This shows a long kalc
sac or flagellum and a convolution where the retractor muscle is 
given off ; ,it therefore 3.oOTees with the typical form of the cmcum 
iIi this g~nus, although its general form must be much altered 
and swollen during the season of reproduction. 
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The jan· has a central projection. 
The radll]a formula is : 

25 . 1 . 18 • 1 . 18 . 1 . 25 = 44 . 1 . 44 
• 

85-

The central tooth is rather narrow, long, tricuspid; the ad-
median al~o on narro\v plates, with one side cusp; the outer teeth 
are unevenly bicuspid. The breadth of th~ 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. ricll,ilaet:tsis; it is, however, a much 
stronger sheH and not so globose. The animals are very differently 
coloured, particularly in the distribution of colour; and there is 
great di,,'ersity in the generative organs.] 

b. Not labiate. 

a' Subturbinate. 

ltIacrochlamys hodgsoni, R8. (Elf. MS.; lJelix) .A.. M. N. H. (3) 
iii, 1859, p. 267; Pfr. (Helix) Mon. Hel. v, 1868, p. 110; H. "" T 
(IIelix) (/. I. 1876; pI. 81, figs. 2, 3; Nevill, Naniua (l\licl-o
cystis), Hand-I. i, 1878, p. 88; [Godwin-Austen, Mol. Ind. ii,. 
1907, p. 159, pI. 109, figs. 1, 1 a (typical), 2-2 dJ. 

Shell narro\l7ly perforate, depressedly subglobose, thin, smooth, 
dull, very finely and closely decussated under the microscope with 
transverse and flexuous longitudinal striation, pale yellowish 
horny; spire conoidal, apex o.btuse, suture impressed; whorls 5, 
convex, the last rather broader, rou~ded but very slightly com
pressed at the periphery, convex beneath; apertq.re slightly oblique, 
rather roundly lunate, broader than high; pe:rjstome thin, columellat· 
Inargin much curved, vertical above, rather broadly triangularly 
reflected. 

l\lnjor diam. 7, Dlin. 6, height 4! mID. 

Bab. Sil{hitn, at low elevations; Pankabari, 1000'; [hills east 
of Teesta up to 10,000'J. 

[From the Richila Peak I have a large number, some very fine, 
,vith the same distinguishing sculpture. The largest measures 
8 mm. in majo~ diameter; and these fresh specimens are all of a 
'bro\vn-umber colour, \vitb a slight green tint. I found only very 
young specimens preserved in spirit. R~ght .and left shell-lobes 
are present, the last large. Extremity of foot ,,)ith a long lobe. 
v-isceral sac with 4 transverse narrow black streaks-. J a \v wit.h 
a .central projection; in the raduls the central and admediaos 
are narro\v and long, one cusp on outer margin; laterals bicuspid 
and even. Formula: 

50 . 2 7. 1 . i . 2 . 50 about 
59 . 1 . 59] 

t 
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b'. Depressed. 

0,2. Spirall!J (lo'ltgituclinally) SCltlptuj·ed. 

126. ltIacrochlamys sequax, Es. (IIelix) A. jY. 1V. II. (:3) iii, 1859, 
p. 2,!O; f-fr. (Ilelix) .4~OJl.'. Hel. v,.") 186~, p.. 118; H .. 4- '1'. 
(Helix) C. 1. 1870, pI. 6,1, figs. 1. 2, .,; :AeL-iU, Halul.l. 1, 1878, 
p.23; [Godwilt-Austen, Mol.l1ld~. ii, 1907, p.166, pl. lOS, figs.1-1d 
{sbell, genitalia, and radula)J. 

Shell perforate, depressed, thin, polished, luicl'oscopiclJ;lly decus
sated, alnlost papillose1y, with strire of gro\vt.h and faint, close, 
"raved, longitudinal, impressed lines, yellow'ish borny; spire low, 
the sides slightly conCAve, suture impressed; \vhorls 5, convex, 
rapidly increasing, the last broader, rounded at the periphery and 
·beneath; aperture slightly oblique, broadly lunate, much broader 
than high; peristoDle thi.n, columellar margin curved, scarcely 
vert.ical above and briefly. reflected. 

Major diam. 18, luin. 15, height 4 mm. 
Ilab. Darjiling, 4000'-7000'. 
The animal has very broad shell.Jobes to the Inant.le, almost 

co,rering the spire ",·hen 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 deri:ved 
frOln severnl sourc,es: the Dlost reliable as regards this species 
from Dr. W. 1.'. Blanford, collected by him ~t Darjiling and 
preserved in spirit; also the shells ill his collection. When in 
Calcutta in 1877, Mr. G. Nevill p]nced in my hands a shell 
identified by him as .Jl. sequllx, \\~hich he had just received alive 
from Daljiling, sent by Colonel l\lain\voring. I mnde a careful 
description of the animal at the time in my note-book, which I 
give below; ~but unfortunately, .to "lllake it. complete, I did not 
retain the" shell. At the same tiule I Inade a dra\ving, showing 
the form and position of the right shell-lobe and of the ex~remity 
of the foot. III Nevif1's 'Hand-list,' .:p. 23, there is a note 
on the animal by Blanford: "A true Mllcrocltl(unys; anitna,l 
pale, \vith back and tentacles black.-W. T. B." Next I had 
from Danlsang, east of the Teesta Ri,"er, some shells yery similar 
in general appearance, but snlaller than the type shell, which 
I at first took to be sequacl:; hut on closer exalnination these 
diffe~lI in se"eral particulars sufficiently to constitute a ne,v 
speCIes. 

Description of the living animal received from DarjiIing:
Living animal of seqttax? pale ochraceous throughout, including 

the Ingn~le; a greenish ~int on the neck, pinldsh to\\rards extremity 
of foot. Tentacles dark, from the base of which run t\VO parallel 
dark lines towards the aperture. }'roDl the base of the lower 
tentacle a groove runs diagonalJy up tou·ards the posterior of the 
neck. l\fantle is slightly reflected over t.he pe~istome all round 
and to a greater extent on the lo\ver margin, whe~e on the left 
side, at about 0·35 inch or 9 Inm. froln the umbilicus, a small 



.M:ACROCHLA.MYS. 8, 
tongue·like proceas (the left shell-lobe) is given off laterally. 
Close to the upper angle of the aperture a \vell-developed right 
shell-lobe is given oft' hOI·izontally and is often extended for 
·2 inch or 5 mm., but never above the J)t,·ilJhery of tke shell. 
The posterior part of the foot (in this example) was ornamented 
'lvitlt four diagonal lines, \vhich meet above in an a.ngle; the 
general surface rugose; the peripodial Inargin broad and de
fined. The mucous gland overhung by a curved lobe. Length: 
head to shell 0'6 inch, extremity of foot to shell 0·75: total 
nearly 2 inch~s. Eye-tentacles IOlig and slender, 0·4 inch. 

The following notes ,vere Dlade when dissecting Dr. Blan
ford's specimen :-Shell: sculptul~e smooth, "ith ,indistinct fine 
spiral striation. Animal unicolor in spirit; peripodial margin 
broad. The right shell-lobe is a wen-developed tongue-like 
process; the left shen-lob~ small. The horn above the mucous 
gland of moderate 8~ze, blunt. Generative organs: penis with a 
rather long kale-sac. The retractor muscle is short and thick, 
given oft' from quite a 181"ge coiled crocum. The spermatheca is 
very long. The amatorial organ also very long. The radula was 
extracted nearly complete; fOJ;Dlllla: 

33 . 2 • 12 . 1 . 12 • 2 • 33 
47 . 1 . 47 

The adlnediall teeth .have a single cusp on the outer side, t.he 
marginals are unevenly bicuspid, and those on the outside becoDle 
very minute. 

The jaw has a small central projection.] 

[127. lIacrochlamys sequius, Godwin-A.usten, J{ol. Ind. ii, 1907, 
p. 168, pl. 100, figs. 2-2 g. 

Shell differs in its characters from that of .111. sequax; it is 
slightly more solid, globose, with more roul\ded apex, the major 
axis of the aperture directed obliquely do\vnward, instead of hori
zontally as in M. seq uax. , The sculpture of these Damsang shells 
is rather c6a.rse, somewhat ,,"avy, longitudinal striation. Colour 
pale umber-brown. The shell of the specimen dissected had 
4 ,vhorls and ,,,9a8 11 mm. in mn.ior dialneter, and therefore not 
fully gro\vn. 

The largest speciJnen Dleasures: major diam. 12-25, alt. axis 
5·75 mm . 

. Locality. Damsang, Dnling Hills, 'V. Bhutan. 
Animal in spirits \vith pale foot, black head and tentacles, and 

a slightly darker tint near the extreluity of the foot. The right 
shell-lobe is rather short and broad; the left shell-lobe small; 
the left dorsal lobe is in t,,·o parts, one on each side of the left 
shell-lobe. 

In the generative organs there is not nluch difference to be 
found \vhen they are conlparecl \vith those of .J!. sequa:v.. The 
kale-sac ,,1as ,yell developed and sho,vs a spermatophore \vithin it. 
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The t~eth of the rndllla are of the same form, the formula differing· 
slig htly: + 20. 2 . 10 . 1 . 10 . 2 . 20 +. 

The jr",r has a nearly str~ight edge with a slight central 
projection, and differs frOD1 sequa.'e fr()Dl Darjiling.] 

[l\Iacrochlamys sequius, God1.l'ill-Austen (vel'y YOUllg), lWol. l'1ld. 11,. 

100,7, p. 168, 1)1. 109, fig. 7. 

Shell depressedly conoid, urn bil~tated, glass)'", rather solid; 
sculpture fine, but distinct and regular longitudinal strim; colour 
pule sienna-bro\l'n; spire flatly conoid; suture shallo,,,"; \vhorls 
nearly 4, thp. last \vell rounded; ap(:lrtlu-e ovately lunate, sub
yertical; l>eristoule slightly thicl{ened, coltllnellnr lUllrgin very 
slightly reflected . 

. Size: Jnajor dianl. 5·0, alt. axis 1·9 lUlU. 

Locality. Darjiling (ex CoIl. Calcu~ta l\Iuseuln). ] 

128: 1tIacrochla:mys. superllua, Blf. P. ~. S. 1904, n.! p. 442, 1l~: 25, 
ng. 7: [God'lOln-Austtrll, lWol .. Ind. 11, 1907, p. 162, pl. 109, fig. 0 
(n l"ery young" shell)]. 

Shell perforate, depressed, thin, polished, lllicroscopirally tnarked 
"'ith faint, subdistant, longitudinal (spiral), ilnpressed lines abo\:-e 
nnd often b(:\)o,,·, the spaces bet,,"een the lines papillate, pale 
yellowish to bro\rnish 110rny .: spire ]0"", sut.ure ,vell impressed; 

Fig. 41.-Jlo(1·ocltlo11l!IS slI}Jerjlua. 

whorls 0, l·ath~r rapidly increasing, t he last broader, rounded nt 
the periphery Hnd con,"ex beneath; aperture slightly oblique; sub
ovately lunl\t~, broader than high; peristolue thin, basal margin 
almost straight \vhen "ie,,:ed from belo'r, co] umeJ1ar vert.ical 
above, then obliquely curved, rather broadly reflected at the 
perforation. 

l\fajor diam. 20, 11lil1. 17 f, h~ight 10 nlm. 
JJab. Sikhinl. COllllllon in the U PIJer Teesta Valley about Sing

tam (4000-5000'). 
This sOlue,,-hat reselnbles M. 8tqua,'t .. , but is distinguished by 

larger ei?'c and different sculpture. It is also very llluch like im
lnature sl~el1s of J.1J. lub1'ica, but 11l8Y be lino,vn by the presence of 
longitudinal 8clllpture, lllore numerous \vhorls, colour, &c. 

[129. lIacrochlamys rakaensis, God1.oi'll-A·l(.sten, Mol. Ind. ii 1907 
p. 164, pI. 110, figs. 2-2b. ' , 

Shell suhdepressedJy globose, very narro,,"Iy perfornte; sculpture 
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'veIl marked, fine, regular, longitudinal striation, sho\\·jng even on 
the lo,t'er side; it is a far stronger striation ·than .is scen in 
M. satltilaensis; colour pale nshy brO\\"Il; spire flatly conoid; 
suture hnpressed. 'Vhor]s ii, not fully gro,vll; aperture \\I'idely 
lunate, subvertical; peristollle very thin; columellar lnargin sub
vertical, ,,-ith slight reflection. 

Size: lnn,j. di:un. 9-0, n.It. axis 3~ nlm. 
The coil of the spire differs fronl that of .111. satTtilaensis. 
Locality. Richila Peak, Bhutan frontier . 
.A.nirnal. Pale-coloured throughout, \vith black head and the 

extremity of the foot tinged very slightly darker to,vards the tip 
of the overhanging lobe. Hoth the shell-lobes are very long, 
particularly the right~ longer than in any spirit-specimen I have 
ever handled. The right dorsal lobe is sl:Ilall, the left in two 
parts. The lobe over the mucous gland is n~t very 1)ointed. l'he 
visceral sac is ulnbel'-bro,,"n, sparsely IDottled ill front \\,ith black, 
and n long black streak next the renal organ. 

Gene'rative 01·uans. The coiled creCUlll is exactly like that of the 
typical species. The kale-sac is long. The spermat~eca long. 
The rad111a' is like that of allied species in every \vay (only the 
central tooth and ndmedians seen): + .2.10.1 .10.2. + ] 

b2
• Smooth. 

l~O. Macrochlamys lubrica, Rs. (Helix) A.. M. N. H. (2) x, 1852, 
p. 349; Plr. (IIelix) Mon. Hel. iii, 1853, p. 629; 'ide t. c. iv, 
1868, p. 44; H. ~. 1'. (IIelix) (}. I. 1876, pI. 51, fig$_ 8, 9; 
God'luill-Austell, Mol. Ind. i, 1883, p. 118, pI. 24, fig. 7. 

Shell perforate, depressed, smooth, polished, obsoletely striated, 
moderately thin, yello\vish to brownish ta\\'"ny; spire very lo\v, 
sometimes nlanost fiat, suture slightly impressed; ,vhorls 5, convex 
above, the last rather brond, rounded at the periphery, moderately 
convex beneath; nperture prondly lunate, almost vertical; peri
stome acute, straight, basal portion son1etimes slightly thickens and 
\vhit.e inside, columellar margin curved, slightly reflected above. 

l\fnjor diam. 26, min. 21, height 12 mm. 
Hab. ~ikhinl, 4000-iOOO' • Not rare about Darjiling. 
1'his shell Inny be ){DO"'1l by its smoothness, its fe\v ,,'horls, and 

its broad last "rhorl. The animal has not been described. 

&,3. Oonoidly clep1-essecl, rU[Jose, transve'rse (but no lOH[Jituclinal) 
scull It'l.O-e • 

131. Macrochlamys patane, Es. (IIelix) A. M. N. H. (3) iii, 1859, 
p. 2~O; Pfr. (Helix) Mon. H~l. '., 1868, p. 113; H. ~5' T 
(HelIx) C. 1. 1876, pI. 130, figs. 5, 6, 7; GodUJi1l-Austen, Mol. 
Illd_ i, 1888, p. 211; pI. 53, 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 polished beneath, \vithout longitudinal (spiral) 
sculpture; spire conoidal, apex blunt, suture impressed; whorl 6, 
convex, rather closely ,,-ound, the last rounded a t the periphery, 
convex beneath; aperture oblique, rather roundly lunate, broader 
than high; periston1e thin, columellar lnargin oblique, rat-her 
broadly reflected at the perforation. 

Major dinm. 10, luin. 9, height 6 mm. 
Hab. Dal'jiling. 
Distinguished by its shape, rather narrow \vhorls, and rugose 

stria t.ion_ 

[132. ltIacrochlamys' perfragilis, Godwin-.dft8tt!n (~"'evill, -iVS.), 
.ilfol. Ind. ii, 1907, p. 161, pI. 109, fig. 5. 

~auina (MiCl"OCYStiS), D. sp. 0 (Sikhim; coli_ Dr. F. Stoliczka), 
~"Pet"ill'8 Hand-list, no. 16i, p. 39. 

Shell globose, scarcely perforate, thin ruenlbranaceous character; 
sculpture very minute, fine regnlar longitudinal strim; colour 
sapphire-green; spire low, apex ronnded and blunt; suture very 
shallow; \vhorls 4~, rounded on side, flat above;" aperture broadly 
lunate, vertical; peristome very thin, columellar luargin scarcely 
thickened, subvel'tical. 

Size: Inaj. diam. 7-0, Inin_ 6-0, alt. axis a-8 mm. 
Locality. Sikbinl. 
This shell \vas sent as IH7 A, as the type of perf)·a,gilis. There 

should be four" specimens left in the Calcutta Museum.] 

c. lVit71, (t fi'ee CceCUl1l, to male organ. 

[133. l'ttacrochlamys richilaensis, God1.oin-Au8ten, ... 1£01. Ind. ii, 
190i, p. 154, pI. 105, figs. 1-1 g. 

Shell subdepressedly globose, very narrowly perforate, glassy 
surface, very transparent; sculpture none, transversely crossed 
by regular shallow close fw'ro\vs; colour greenish ochre; spire 
depressed; suture shallo\v; \vhorls 4, rat.her rapidly increasinu, 
sho,,-ing at intervals 3 yarices of progressional growth; aperture 
subvertical, widely lunate; columellar nlsrgin subvertieal, not 
thickened "and scarcely reflected. The aperture \vas covered \\"itb 
a thick membranaceous epipbragm. 

Locality. Richila Pass, Bhutan frontier (10,370 ft.)_ 
Size: maj_ diam. IS-i5, min. 14-75, alt. axis 8'5 mm. 
The animal is dark green near the extremity of the foot_ The 

luargin as ,,-ell as the :sole of the foot is pale ochre in the spirit, 
probably ruddy ochre in life, quite a contrast to the upper part. 
80le of foot divided. As regards the general form, mucous gland, 
and neck-lobes it is ver.v like .1.l1. dalinyemis. The apical ,vhorls 
of the visceral sac are black, sparsely speckled with ochre: where 
the luem~rane covering the heart and kidney commences this 
colouring is reyersed; the ground is pale~ openly speckled over 
\\"ith ovate black markings and dots, with an undefined band of 
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same colour near the mant.le-zone. A loop of the intestine is 
defined in black. 

The jaw has no central p~·ojection. . 
The radula is nearly the Banle as in Dalingia bhtttanenais, only 

that the Inarginal teeth are Inuch more evenly' bicuspid. 

24 . 2 . 18 . 1 . 18 . 2 . 24 
I 

44 • 1. • 44 

F 

~ 
l Fig. 42.-Ma,cl'Of.'luamys ri,c/tilacnsis. 

A. AnimalJfrom osph'it-specimen, shell reluoved, showing the right shell-lobe, 
&c. X 2 •. 

B. Generative organs. X 3'4. 
C. Jaw, X 12, and teeth of radnla at different parts of the row, X 276. 

MacrocnlaiJlYs ~emoel1,:-;is. 

D. Anilual frout a spit'it-specilllen, seen from the l'ight side, shell relnoved. 
X 8'4. 

E. Genitalia, in('omplete, aUlatorial organ <1etached. X 9. 
F. Jaw. X 16'5.] 
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The generative' organs present Yery relnarkable variation froln 
typical ltlacrocltlarnys, particularly in t~e form of the penis. The 
kale-sac is very long, quite a flagellum, and close to 1vhere the retrltcto1· 
muscle is given off the,·e is (t long free cacu,n loo!e7y coiled; this' 
'l.l,ndoubted~y rep,·esents the cl08ely-wo"J/ncl Cler.um in tile tJlpe '.pecie8, 
to the side of which the 'retracto)· ?l1uscle is 'USUally attaclted. In thiB 
species the cacu?n is quite free, the 'retractor 'lnuscle 'rising at the base 
of the cacunl itself. The spermatheca is also very long and 
abnormal in form, consisting of a capacious thin-\valJed sac at the 
ext.remity of a thick muscular stalk-like tube, equal in length to
the sac it terminates in. The amatorial organ is thick and large, 
\vith a very str~ng l~llgthened retractor muscle. 

Here comparison must be luade ,,'ith the generative organs of 
M. sathilaensis and M. zanl0ens1s. In both species the penis 
presents- a similaI' departure from that of typical ]f. indic(t; ill 
both the penis Clfcu,n is free and loosely coiled, merely kept to
gether by a fe\v muscular fibres, \vbereas in M. indica this crecum 
is closely coiled into a mass impossible to unroll, and this is the 
dominant type over an extensive area of country.] 

[134. ltIacrochlamys sathilaensis, Godwin-A..tuten, Mol. Ind. ii, 
1907, p. 169, pI. 106, figs_ 4-4 c (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 ont, and the 
rest is perfectly smooth, crossed transversely by "18Vy furrows; 
colour pale ochrac~ous; spire moderately high, conoid; suture 
moderately deep; ,vhorls 6, gradually increasing; . aperture \videly 
lunate, oblique; peristome very seldom qlJite perfect. 

Size: maj. diam. 13-5, min. 12·0, alt. axis 6-5 mm. 
LOl;lllity. Richill1 Peak, Bhutan frontier. 
This shell, ,vhich has very muc4 the coloration of ltI. seqtlaa.~" 

differs altogether in form. It belongs to a group very similar one 
to the other, very COlnmon, and very variable with locality. 

Ani-nud. Colour throughout pale; no markings, only a slight 
grey tinge near the head. The withdra,,-n t.e~tacles are very 
blaclt, and in life probably show as dark lines on the neck; pallial 
Jnargin finely streaked. The shell-lobes and extremity of toot as 
in M. sequius from Danlsang; and the radula is of the sanle type 
exactly,: 

+ 31 2. 11 . 1 . 11 . 2 . 31 + 
+44.1.44+ 

The smaller teeth near the margin ,vould add another 10 or 15 to
the above, or about 90 in the ro\v. 

The jaw is well arched, with a large central projection. 
The, visceral sac is closely Dlottled, and shows dark inside the 

shell. 
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The penIs IS quite different from that of sequax; tlte c~c.-um, 
instead of b.eing closely coiled, is free, similar in size and length 
·to the I lealc-sac; the epiphallus is very sbort, and just belo\v 
the retractor muscle there is a globose enlargement of the 
penis-tube. The alnatorial organ is long. In tlte free cacum 
.the ,nale organ 'Inay be compa'recl to the. S·i111ilar cha1·acter found in 
M. richilaensis. 

This species was also obtained in the Risetchu Valley, and is 
represented by eight specimens, SOllle of which are rather flatter 
in the spire than the type. Three specimens are from Rissom 
Peak.] 

[135. Jtlacrochlamys zemoensis, Godlvin-Austen, ,1I 01. Ind. ii, p. 164, 
1907, pl. 100, figs. 1-16 (shell, animal, and anatomy). 

Shell globosely conoid, gla~sy, fragile, narrowly umbilicated; 
sculpture quite smooth; whorls transversely crossed by \vavy 
furrows of g~o\"th, here and there traces of longitudinal strim 
under high power; colour ochraceous with an olive tint, some 
more sienna-brown than others; spire rather depressed, apex 
rounded; suture moderately impressed. Whorls 5, regularly in
creasing; aperture broadly lunate; peristome very thin; columellar· 
margin ,veak, scarcely reflected. 

Size: Inaj. diam. 10·0, min. 9'0; alt. axis 4·5 mID. 
Locality. Zemo Samdong, Sikhim, valley of the Lachen, about 

12,000 feet. In the pine-forests. 
Animal \\·ith a dark-coloured broad margin to the foot, pale 011 

the keel of same, the pallial friuge broad; the lobe over the 
mucous gland long and ·pointed; sole of foot \vell 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 t\VO separate 
p~t8. The visceral sac is sparsely spotted near t}le suture, \vith 
a black band bordering the lnantle ... 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 attacheil to a coiled free C(ecun1., as 
I have noticed in M. ricll,ilaensis; there is a short flagellum where 
the vas deferens joins. The amatorial organ is moderately long 
and straight. 

The jaw has a central projection. 
l.'be radula forluula is 

35 • 1 • U . 1 
45 • 1 

u • 1 • 35 to 40 
45 

The centre tooth is tl'iCllS pid; the admedian teeth ha ve 8 very small 
inner cusp high up on inside and :¥'larger one lo\ver'down on the 
outside; the marginal teeth are bicuspid, the outer cusp below the 
main one.] 
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d. Sl"eUs not exceeding 6 mJn. 

b3
• Longitudinally st'riated or. Bculptured. 

136. lV[acrochlamys rorida, Ra. (IIelix) A. M. N. H. (3) iii, 1859,. 
p. 266; Pfr. (Helix) MOil. Hel. Y, 1868, p. Ill; Nevill, N anina. 
(Microcystis), Hlend-l. i, 1878, p. 38; [God'lOin-Austen, Mol. Ind. 
ii, 1907, p. 160, pI. 109, figs. 3, 3 a, 3 b (shell, foot, aD~ mantle
zone).] 

Shell subperforate, globosely depressed, very thin, smooth, 
polished, ,vith traces of longitudinal striation under the micro
scope, not always to be detected; but best seen on the penultimate 
whorl above and around the perforation beneath, taurny horn
coloured; spire 10"", conoidal, suture impressed; ,,"horls 4~, 
COD,'ex, the last considerably broader, rounded at the periphery, 
convex beneath; aperture large, oblique, roundly lUBate; peri
stome thin, the rjght margin slightly arcuate above, columellar' 
much curved, vertical in the middle, curving to\\;,ards the right 
margin above, and briefly but rather broadly reflected, .so as almost 
to close the perforation. 

Major diam. 5, min. 4~, height 3! mm. 
Hab. Darjiling, and Senchal Mountain near Darjiling, 7000-

8000' • 
The animal was found creeping on shrubs; it has long mantle

lobes and a large lobe above the caudal gland, colour pale. The 
shell nlay be recognized by its subglQbose form. 

[From specimen preserved QY Dr. W. T. Blanford :~Animal 
dark-coloured above; sole of loot and the outer peripodial margin 
pale ill contrast; bet,veen the peri podial grooves dark-coloured,. 
as well as the segmental divisions above. Horn above mucous 
pore ,"ell developed. The left shell-lobe and right shell-lobe both 
long and tongue-like; the left dorsal lobe rather small and. 
narro,,,. 

A fine specimen from Rissom Peak, 'V. Bhutan, Jneasures in 
major diameter 8 mm. and is dark green in colour.] 

b4
• Smooth. 

137. ltIacrochlamys! darjilingensis, Nev'ill, MS.; God'lOin-A.usten,. 
Mol. Ind. i, 1883, p. 88, pI. 17, fig. 11. 

Shell imperforate, depressed, solid, sInooth, polished, glassy, 
transversely striated, without longitudinal sculpture, translucent, 
whitish; spire conve~, 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. 1·5, min. 1·3, height 0-8 mm. 
H abe Darjiling. 
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C. Sp~cies from the Gangetic ,r alley and Delta. 

B. DelJ1"es3ecl 01· c.onoidly clelJ1-essed. 

138. lIacrochlamys indica, Godl0in-Austen. 
? Helix ,yitrinoides, lYre Mon. Hel. i, 1847, p. 66 ; ted. t. c. vii, 18i6t 

p. 108, pt.; ide in Mart. ~. Che1nn. Syst. C01lcll.-('(lb. ed. 2, 1860, 
pI. 110, figs. 13, 14, 15; Nevill, N'anina (l\!ftcl'oclllamys), HantZ-i. 
i, 18i8, p. 20: nee .De8h. 

Macrochlamys indica, Stole J. A.. S. B. 1871, ~. 246 (no description) : 
Godwin-Austen, Mol. I'lld. i, 1883, pp. 78, 97, pI. 18, figs. l-~ 
(shell and anatomy), pI. 21, fig. 7 (sculpture), pI. 25, figs. 0, 18 
(mnntle-lobes) (1883): nec DeJuJOll. 

Nanina (l\lacrochlnDlys) pseudoyitrinoides, l\~evill, J. A .. ,~. B. 1881,. 
p. 132 (no description). 

Shell perforate, depressed, smooth, polished throughout, trans
lucent, pale bro\vnish ta,,'ny, not distinctly striated, but with 

~t Hll_ E 
c 

[Fig. 43.-Macro(-klaiJI!Js indica. X 3. 

A. Right side of animal from a 8pirit-speciJll~n, shell renloved. 
B. Edge of mantle, front view, showing shell.-Iobes and dorsnllobes. 
C. Ditto, viewed from below. 
D. Genitalia. X 3. 
E. Jaw and teeth of the radula. x 270.] 

microscopic longitudinal impressetl .lines, slightly flexuous and 
not close together; spire lo\v, conoid, suture slightly impressed; 
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whorls 5~, slightly convex above, the last not descending, rounded 
at the ·periphery, moderately convex beneath; aperture slightly 
oblique, broadly lunate; peristoDle thin ill one plane, the columel
lar margin curved, oblique, never quite vertical, carried for"'ard 
and briefly refiectp,d above. 

Major diam. 18~, min. 10, height 8i mm. 
Hab. Lo\\'er Bengal, common nt Calcutta. This species is also 

said to be found in ~v)het to the east\vard and in Orissa to the 
south; other reporte~d localities are mOJ-e doubtful. I have seen 
~he1l8 closely resembling j/. inclic(~. from Karnul and froDl Ceylon, 
but the sculpture is finer and indistinct. 

Animal purplish grey not black, elongate; "the right shell-lobe 
smalJ, the left is narrowly reflected over t.he edge of the peristome, 
and at the basal side gives off a short tongue-like proceRs "; right 
dorsal lobe narrow and elongate, the left in two distinct portions. 
In t,be genitalia a moderately long cylindrical blunt kale-ssc is 
given off at the junction of the vas deferens, and the crocum of the 
penis, to \"hich the retractor muscle is attached t is sharply coiled. 
'fhe dart-sac is long, the spermatheca short and elongately pear
shaped. The radula contains about 88 ro\vs of teeth, "ith the 
arrangement: 34. 2 .-9 . 1 . 9 . 2 . 34 (45 . 1 . 45). 

This species and M. pet'J'osa ,vere for a long time identified with 
Beli:» vitrinoides, Desh. (l\fag. Zool. '1831, p. 26), a shell of un
known origin and described as imperforate. Tbe original figure 
given of H. fJib-inoides has n<? great resemblance to either of the 
Indian species, but Benson's undescribed Mflf.rochla111Ys. indicn, 
identified with the present foro} by some \vriters, appears to have 
been the same as Hutton's Nanina pet-roBa, though, as it was said to 
OCCUl~ from Calcutta to Ca\\;npore, it ma.v have comprised the 
present species also. Nevill's N. pseudovitrinoides ,vas not 
described and \vas only identified 8S "the common snail" through
out the Gangetic Delta and distinct from If.l)etros((. As more 
than one Macrocl"la'lnys is colIinlon in the Gangetic Delta, it is 
uncertain to which Nevill's naln~ belongs. The first cOluplete 
description of the present species is that by Col. God\\·in-Au.sten, 
and his name M. indir.a is accepted, although the shell is not the 
same as Benson's, .Jf. inclica, \vhich was never described. No 
confusion with Euplecia, indica" Pfr. (p. GO), is possible, as that 
belongs to a distinct genus. 

a' Lon9~tudinal flexuou8 irnp're8sed sculpture. 

139. M:acrochlamys petrosa, Hutton (Helix ?), J. A. S. B. iii, 1884, 
p. 83; ry,.. (Ilelix) Mo". Hel. i, 1847, p. 56; Rs. (Helix) 
A. M. N. H. (2) ii, 1848, p. 163 ;.. H. 4- T. (Helix) O. I. 1876, 
})1. 88, figs. 7, 10, IIp. viii, 37; l{evill, Nanina (l\Iacrochlamys), 
Hand-I. i, 1878, p. 21; (;oat()in-Austen, Mol. Ind. i, 1883, pp.96, 
99, pl. 19, figs. I,Ia (animal), pI. 21, fig. 2 (sCulptul'e), pl. 22, 
fig. 1 (shell). 

Helix (Macrochlamys) indicus, Bs. J. A. S. B. i, 1832, p. 76; a 
mere name, ,vithout description. 
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NanioR ,-itl'inoide~, Bs. J. A. S. B. l", 1836, p. 350; Plr. (Helix) 
Mon. Htl. iii, 18.j3., p. 62, pt.; ide t. c. ,-ii, 1876, p. 108, pt.: 'lIee 
Desl,aye8. 

Shell very similar to that of j[. -indica,. but broader in propor
tion to the height, the spir~ ]o,,~er, and the lo",-er surface more 
excavated around the perforation, \vhich 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; \\' hen Y'isible it reseID bles that 
of M. indica. 

Major dialn. ~l, luin. 18, height 9 nlm. 
Hab. The country south of the Gangetic plain fronl RajmahtH 

to Bundelkhand, especially on hills at Rlijmabul, Patharghatta,. 
near l\firzapur, &c. 

The anitnal is dark bro,,-n 01- blackish; both shell-lobes Jong 
and pointed; the lobe above the mucous gland very tapering and 
pointed. 

b'. Ve)7J fine ulicroscopic strice • . 
140. lIacrochlamys hardwtckii, God'lol,·n-Austen, ~Vol. Ind. i, 1883, 

pr. 105:-10;, pI. ~1, fiS-. 10 (sculpture), pI. ~3, figs. 1:4 (shells), 
p . 28, figs. 1, 1 a, 1 b (anatomy). . 

Macl'ochlanlYs hard,vickii, 'Var. politulru:, God'lOin-Austen, l. c. 
p. 107. 

Macrochlamys sylhetensis, God'ivin-A'UBtf!'lJ, Mol. Ind. i, 1888, p. 94,. 
pI. 21, fig. 9 (sculpture only, no description). 

[ Viele fig. 51 B, p. 133. Genitalia and teeth of the radula.] 

Shell perforate; conoidly clepressed to depressed, thin, tawny, 
with a rather dull, greasy lustre above, more polished beneath, 
very minutely and closely striated longitudinally, the strim only 
visible under a mieroscope; spire low, conoidal, suture sJ,ightly 
impressed; ,,~horls u, convex, the last broader, rounded at peri
phery, convex beneath; aperture slightly oblique, roundly lunate; 
peristome thin, in one plane, columellar margin curved, v~rtical 
above, and rather broadly reflected at the perforation. 

Major diam. 16, Inin. 14, height 9 mm. 
Hab. J.Jower Bengal, Sylhet, and Western Assam. Typical 

specimens \\'ere obtained in Calcutta. Shells from Upper Assam 
are, as a, rule, rather larger and flatter and are more vitreous. 
These form the yare politula. 

The shell of ~l[. inllica is not easi1y distinguished except by its 
coarser and much less close longitudinal sculpture; generally it is 
rather' larger and flatter. 

The animal differs f~om that of ]1. indica, in several particulars. 
The body and tentacles are pale grey, the mantle pale ochraceous. 
The shell-lobes are sDlaller. The spernultheca and kale-sac are 
both considerably longer and the form of the penis is different. 
The radulo. contaills about 109 -row's of teeth, arranged thus: 
50 . 1 12. 1 . 12 1 50 (63 1 63). 

II 
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b. S'JlOOtlt. 

141. Macrochlamys subjecta, D8. (I-Ielix) A.. ilL N. H. (2) ix, 1852, 
I). 407 ; 1:(1". (IIelix) .. lfoJ~. l£el. iii, 185:3, p. 48 ; H. ~ T (Ilelix) 
o. L 18i6, pI. 64, fig&. 1, 2, 3; }t'evill, Hflnd-t. i, 1878, p. 25. 

Shell subobtectly perforate, conoidly depressed (subglobose), very 
thin, smooth, \vith a rather oily IUMtre above, lDore vitreous 
beneath, pale yello,,·ish alnber to yello\vish ta"'I1Y in colour; ~pire 
10\\- conoidal; apex rather acute, sutu .. e~ impressed; \vhOl'ls 6-6~, 
-convex above, the 1ast considera.bl.v broader, "tell rounded exter
nally and beneath; :tperture slightly oblique, roundly lunate, 
bro~der than high; peristome very thin, in one plane, columellar 
margin much curved, beconling v~rtical near the perforation and 
triangularly expanded, but ver.Y little reflected. 

Major diam. 16, lnin. 13, height 9 111m. 
Hab. Rajnlahal Hills; Orissa; Cuttack (Tll,eobald, lV. T. B.) ; 

Ganjam. 
This species may be distinguished from its allie~ by its broader 

last \vhorl and larger and broader mouth. 
[AniJnal fronl spirit-specinlen (Rajmahal) pale in colour, with 

slight coloration near the extremity of the foot, which has a 
~ooked overhanging termination. The right shell-lobe is nlode
rately long, tongue-shaped, and attenuate, the left is very small: 
the left dorsal in t",o parts, overlapping. The generati \"e organs 
,vere not in the active stage and \vere very small. A coiled 
crecum is pI:esent in the penis, and the 81natorial organ \vas 
observed. Teeth of radula of usual fornI, laterals e,·enly bicuspid 
Fornlula: 48. 2 . 10 .] .10. 2 . 48, or 60. 1 . 60. 

Jaw arched, with a central projection.] 

142. Macrochlamys lecythis, Ds. (Helix) A. M. N. H. (2) is, 1852, 
p~ 406 ; ~fi·. (IIelix) Mon. Hel. iii, 1853, p. 47 ; H. 9- T. (IIelix) 
(J. I. 1876, pI. 68, figs. 8, 9. 

Macl'ochlamys lecytbis P, Godtnin-Austen, .ill01. Ind. i, 1883, pI. 19, 
fig-. 5 (animal); ii, 1899, p. 134, pI. 94, figs. 2, 2 a, 4 (spernlato
phore) [is another species]. 

Shell subobtectly perforate, conoidly depressed (depressedly 
subglobose), thin, polished, smooth, ochraceous bornv, som,etimes 
olivaceons; spire con<?id, slightly raised, su.ture deep;" whorls 5-6, 
convex, the last much broader, rounded at the periphery,moderately 
swollen beneat~; apert?re obliq~e, eJlip~ically lunate, decidedly 
broader than hIgh; perlstome thIn, stralght, colulnellar lnargin 
()blique, triangularly reflected abo.ve. 

" Major diam. 14, min. 13, height 8l min." (Rs.). An immature 
shell measures II! x 10 x 6~ mID. 

, Nab. Rajmahal Hills (Bacon); Parasnath? 
The typical forlu appears to pass into one with a rounder mouth 

and vertical colulnellar nlargin, Benson's .11I. vesicula from Bengal. 
The shells from Assam and the Assam Hills are lliuch stouter 
than those from Western Bengal and Inay be a different species. 
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]Jf. lec.lJiltis is known from M. stl,bjecta and .Jl. vesicu,llt, Benson, 1852, 
by having the apert.ure distinctly \vider. than high. [I consider 
'l'eSiCUul, Bs., 1852, _ = lec!Jtltis. This and subjepta are species so 
extremely close to one another that I doubt their distinctness. 
They cannot be matched \vith shells of this type from dssaln and 
neighbouring hill-ranges.] 

143. Macrochlamys perplana, j\Tevill, MS.; Godlcin-Austelt, J.lfol. 
Ind. i. 1883, p.94: (no description), pl. 19, fig'. 4 (animal fronl 
typical locality, Pal'Rsnath; copied fronl Stoliczka's drawings). 

Mncrochla"mys jainiana, Godtoin-Atl.sten, Mol. Ind. i, 1883, pp. 111, 
112, pI. 26, figB, 'i, 8 (shells), pl. 28, figs. 2-2 e (anatonlY); 
ii, ~ ovember 1899, p. la4 (spel'lllu.tophore). 

? Xanintl, vitrinoides, "::,~ricld((ncl, 1J. z. ,S. 18-18, p. 142, 1l'Ioll. pI. 2, 
11 00Q 1 .) 
~ 0"'· , .... 

Nnnina ()Iacrochlamys) D. sp., Nel'ill, Ha1ul-l. i, 18iS, p. 2~, no.:?3 
[8 sp., Pal'Rsnath (tY1Je), coll. Stolic::,ka: with-abridged description 
of aniulal tal{en fronl that by Stoliczka]. . " 

~Iacrochlamys stricldunsli, Godwin-Austen, Mol. Ind. i, 1888, p.. 82 
(no description), 1)1. 26, fig-. 8. [This shell, fl'Olll Jeypur, dlfferd 
llluch in fOl'ln, and luny prove to be distinct.] 

Similar to ./..lJ. indica, but more depressed and with the spire 
ahnost flat, the surface smooth,and the perforation larger; ,vhorla 6, 
the Jast broader; aperture broadly lunate, columellat- margin but 
little cur,~ed, obliqne throughout, slightly expanded for some 
distance, more so at the perforation. 

[" Macl'ocltl(llnys (Parisnath ).-Shell of flattened form. Both 
luantle-lobes (i. t. shell-lobes) very long and narro\v; mantle 
greenish, splashed \vith ,,"hite. Whole body of a distinct greenish 
tinge; anterior part, especially on the pedicles and back," black; 
middle part pale; posterior part aark above', less dark at the ~ides." 
In Nevill's hand\vriting. H .)..\t. lJeJ1Jlana., Nevill" (p. 4, fig. ] 1, 
'Dra\\·ings of Land Mollusca executed under the Superintendence 
of the late Ferd. Stoliczka '). Indian ){useurtl Library.] 

l\fajor dian). 20, lllin. 1 i, height 7 ~ mm. 
Hab. Upper part of Parasnath Hill in 'V estern B~ngal (W. 

T. B., Stoliczlra), Panchet Hill near Raniganj (loV T. "B.), Manbhlun 
-( V. Ball); .? l\1:adhopur, J eypur (Oal)t. A. B • ...lIelville). 

Teeth in radula 27 . 15 . 1 15. 27 (42 . 1 42) in a Pal"asnath 
shell; 38 ]2 1. 12 38 (50 1. 50) in one from ~fanbhum. 
The outer laterals are not, as in most .allied species of' Macro
chkl'lllYS, bicuspid, but they are long and straight; those inside near 
the inner laterals have a minute notch near the apex; the inner 
laterals and luedians bicuspid as usual, the outer CllSp sma-lI. 

D. ~pecies froln the Assam Hills, North and South of Valley. 

a. Labiate. 

144. Macrochlamys atricolor, GOdlVin,-Austen (Helix-Nanina) J. A. 
S. B, 1875, ~, 1>. 2, pl. 1, fig, 2; Plr. (IIelix) "fun. Hel. viii, 
1877, p. 559; (iodtvin-Austen, . ..1[01. Ind. i, 1~B~3, ll P. 113-117, 

. H2 
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pI. 24, jjg·5. 1-:} (shells), pI. 25, figs. 1--10 (anilnaI), pI. 24,. 
fig~. I' & ~ (nnntoul)" ancI sbell). 

N nllinn. (l\Incl'ochluulys) re~plell<lens, '"lU". atl'icolol', l"eL'. Hilnd-l" i,. 
18i8, p. ~O. 

Shell perforate, depressed, rather less thin than in most species 
of thi~ genus, ~ln(}oth, polished, colour Ynryjng froln ochraceous 
horny or pale yeIlo\\-ish ta\\'ny to chestnut-bro,,-n; spire low, 
cOlloidal, sutUl·~ slight].\, iln pressed; ,,-horIs 6, con,"ex above, the· 

A B 

"", 1,/1 

I 

I I /t1J:>t./c:: 

E 

~'; ,-- 0··I~·:.~'\~ . 
. I A"'~~" ':"'\ I . . 1 ,.", . . 'f" 

N '" i .,. , . 

f
l , ;; ,J .,~ l-

,y /' \\ j 
I ,\ ," ", 

/' '" ;'·"·:·t 
l '~"'---. - .. 1-' 

[f.'ig. 44.-J.lfacroc,t/amys ft!rico!fJI', 

A. Part of nnimaI, spllit-specinlNl, showing mantle- and shell-lobes. X l·S. 
B. Diu 0, vic,ved from left sidt~. X l·S. 
C. Extreluity of foot, viewed frOlH behind. X l·S. 
1). Genitalia. X l·S. 
E. Jaw, X 9, and teeth of radula, X 270.] 

last roull~ed at the periphery, moderately convex beneath, itu-· 
pressed. in the luiddle; aperture slightly oblique, broadly lunate, 
thinly l.abiate and \vhite inside; peristome sharp, the basal margin 
arcuate, columellar oblique, briefly reBexed above. 

l\lajor £liarn. 22i, min. 20, height Ilmm. A large speciuien 
from Manipur measnres 28 by 23·5 mm. . 

Bab. North Cachar Hills, higher parts; Burrail Range, Naga 
Hills; l\lanipur Hills; 1'oruputu Penk, Datta Hills; Khakhyen 
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(Kachin) Hills, Upper Burlua._ Nevill (l. (~.) adds Cachar, '.I~e~pur, 
.A.ssaln, Terin, and J30rpani, but these are very doubtful. 

.~niIllnl blacl{ throughout. }{ight shell-lobe ,,"ell dc\'elopl~d, 
left shell-lobe overlapping the edge of the peristollle, but ,,"anting 
the tongue-shaped process of .ill. indica. Left dorsnllobe in t\\'O 

llortions, right silnple. Generative organs as in .ill. ';ndit'4; 
spernlatheca very long, kale-sac rounded. Teeth of radllla. ~5 . 3 
15 . 1. • 15 3. 35 (53. 1 . 53). Siulilar in forln to those of 
.1.11. indica, but the broad iuner laterals or adnledians JllOre 
numerous, there being altogether 31 broad teeth in t,he lniddle 
instead of 19. 

In typical shells there is no sculpture, but SOlne slnnll specilnens 
referred to this species are longitudinally 8triated. l'he identifica
tion is not certain. Nevill classed t,his species as a yariety of 
'1-es)lendens, \vhich i~ a luuch t.hinner shell, de\'oid of labiatioll. 

[There is also cO,nsiderable difference in the shell-lobes, and 
particularly in the generative oJ'guns, and l·e.~J)lend(~I1S has been 
placed in another gcn U~. ] 

145. 'M.acrochlamys castaneo-labiata, Go,zu:in-.-lllsfeu, .Al/ol. Ind. i, 
1883, 1). IIH, pl. 29, figs. 1-7 (sheH, :j val's., and auatoDIY). 

[ Vide fig. 4Jj J3, p. 10.'):] 

Shell perforate, subconoid1y depressed, rather solid, regularly 
lninutely and lirately sculptured longitudinally under a lens, light 
brown to llale ochraceous horny; spire lo\\' conoid, suture i Ill
l)ressed; ,,·horls u, conyex, the last broader, roullded at the 
periphery, -slightly swollen beneath; aperture ~ubvertical, broadly 
lunate; peristolne thin, strongly htbinte inside, often sOlne dis
tance \vithin the lip, colulnellar luargill obliqlU~, briefly expanded 
-and rather broad1y reflected above, co\rering the pel-forat.ion in 
part. 

l\lajor diam. 15!, Inin. 14!, height 7 ~ lUl11. A slnalIer specimen 
measures 13! X l~ x 7. SpeCil!lenS {roln l\Ianipur lfills Inensure 
18~ x I5!. 

Hab. Burrail ltange, Ass:1ln. AsaIu, IIengdan and J'npvo 
Peaks; N aga and Manipur Irills (Godtuin-Austen). 

In the animal the. shell-lobes are very long and some portions 
of the anatomy. are peculiar. The vas deferens leads to a blunt 
swollen tube representing the kale-sac, and this leads to a thick 
creCUID, to the side of ,,·hich the retractor Inuscle of t.he penis is 
attached. The crecum is not coiled as in t.vpical forms of jlacro
cltlarilYs. ~'he amatorial organ is lnrge and' terlninates in a blunt 
roun~ed end. The sperluatheca is long find the free end broader 
and ovate as usual. 

1.'be radula contains about 82 transverse 1'0\\"8 of teeth, thus 
arranged: 45 2. 8 1. 8 2. 45 (55. 1 . 55). 'rhe 17 teeth in 
the Iniddle are tricllspid and ll1uch broader than the others; the 
outer laterals are simple elongate ~eeth, lllore like those oE 
AriolJTtant(t or O .. v!Jte$. The ja\\' also is far straighter than usual. 
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146. ltIacrochlamys hepatizon, (fudu:in-Austen, ~Iol. Incl. i, 1888, 
p. 209, pI. 53, fig~. 3, 4 (shell). 

Shell perforate, depressed, discoidal, solid, slnooth, faintly 
striated trans\rersely, slightly IJolished, yello,,"ish bro,,'u; spire 
fiat, suture Inoderately inlpressed; whorls 5, rather closely "yound, 
the last rounded at the periphery, iJatly convex beneath; aperture 
oblique, lunate; peristolne thickened \yithin 011 basal margin, 
\\"hich is arcuate, columellar margin siuuate, vertical for a short 
distance above and broadly reflected. 

Major diaUl.' 14, min. 12~, height 5 mm. 
Hab. Hills north and south of Assam "alley; TOl'l1putu Peak, 

Datla Hills; Habiang Gttro Hills (Gocl1.uin-Austen). 
This form closely resembles jl. ? conselJif:t fronl Burul:!, but the 

whorls are fewer, the size slllaller, and the colcur different. 

147. Macrochlamys lata, Godwin-Austen, Mol. Ind. i, 1988, p. 200, 
pI. 53, fig. 8. 

Shnilar ,tp 11I. 1"~2Jat'i=on, but sllluller, Inilky-,,"hite or grey in 
colour; the ~pire slightly higher and the aperture more oblique, 
\vith its upper Innrgin sloping out\yards and down,,'ards, not 
horizontal. 

l\rlajor dian1. 9, Jniu. 8·5, 11eight 3·4 lllnl. 

lIab. Teria Ghat, I(basi l-lills «(;odwi'll-Austen). 

b. Not laotctte. 

148. ltIacroclllamys decussata, JJs. (Kal1illa) J. A. J'J. B .. y~ 1830, 
p. 330; l~fr. (lIelix) Mon. Hi'l. i, 1847, p. 70; 'ide t. c. iii, 
1853, p. 62; H. ~. '1'. (IIelix) O. I. 1876, pl. 112, figs. 1, 2, 3 ; 
(;Odll'i'Jl-A'll~ten, Mol. Ind. i, 1883, pl. 19, fig. 6 (anit1l8ls in coitft), 
pI. 21, fig. 15 (shell-sculpttu'e) (1883). 

Shel! perforate, depressed, thin, Slllooth and silkJ~ above, 
polished beneath, under the microscope decussated above with 
slightly flexuous transverse strirc und fine impressed !irate longi
tuclinal lines, radiately and concentricany striated belo,,", fulvous 
horny; spire but little raised, suture slightly impressed; ,,-horis 
6-7, slightly convex, regularly increasing, the last subangulate nt 
the peripherJ" in small specimens, rounded in lnrger shells, base 
lnoderntely s\vollen; aperture slightly oblique, lunate; peristome 
thin, simple, upper· Inargin nearly straight, basal subarcuate, 
columellar inclined, briefly reflexed at the perforation. 

l\Iajor diam. 31, min. 27, height 1:11nm. 
HaiJ. KhtlSi Hills, conlmon at Cherra Punji. 
The type, measuring 25ulnl. in lllajor dhl.lneter, \,"as subnngulate 

at the periphery and possibly immature. 
[The aniulnl has a very long right shell-lobe ,,,hich can be 

extended to the apex of the shell, the left is far shorter.] 
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]49. Macrocblamys lhotaensis, Godwin-Austen, Mol. ]tud. i,. 1883, 
p. 107, pI. 23, fig. I) (sheil) ; z·d. t. c. ii. 1897, p. 49. 

~IncrochlnnlYs lllnrsllalli, 1'ryo'lt, Man. Conch. pt. 2, 1886, p. 101. 

Shell very luuch like that of liE. decussata, but having a broadet· 
last ,vhorl and different sculpture. The longitudinal ( concentric) 
striation on the \\-'horls above and below is much stronger than 
the transverse Bnd looks a]p1ost costulate ].lDder a microscope. 
Subumbilicate, depressed, thin, dark bro,,·nish horny; spire lo\v. 
suture scarcely impressed; ,,'horls 7, flatly conv'ex, the last 
rounded at the periphery, flattened belo,,-; aperture broadly 
lunate, subova,te, columellar margin oblique, scarcely reflected. 

Major diam. 23, min. 20, height 10! mw. 
H{tb. Lhota Nnga Hills (Go(b.uin-Austen). 
I have only seen one specimen of this shell, the typ~, "'hich is 

immature. 

150. Macrochlamys l·ubellocincta, Blf. (Nnnina) J. A. S. B. 1870,2, 
p. 14, pl. :}, fig. 9.! rI.~: T. (I_~elix) ('. I. 1876, pI. u1, figs, 5, (;: 
1?fi .. Alon. Hi)l. V11, 1870, p. 1;"1. 

Shell perforate, depressed, thin, Sll1ooth, sorue",hat polished 
above., DIOl'e so beneath, finely deCllssated above \vith microscopical 
transverse slightly flexuous strire and fine longitudinal impressed 
lines, the lntt~r '"ranting belo,,'; inner half of each \\?horl \v hitish 
horny, outer half rufous, the latter colour forming a broad t 
round the periphery; spire almost flat, sut.ure very shallo,,"; ,vhorls 
6-6~, slightly convex above, the lnst subangulate nt the periphery, 
moderately swollen below·; aperture slightly oblique, broadly 
lunate; peristome thin, basal lnal,~~jn subarcuate, columellar 

\ inclined, reflecteu briefly above. 
l\iajor dianl. 35, min. 31, height 14 Inm. A smaller speciluen 

measureg 31 by 28 by 12 mm. 
Dab. Habiang Guro Hills (Godtuin-A'Hsten). [This shell baR 

only been found on the Nummulitic limestone south of the 
Yind]{u Peak; t.he animal 'vas not seen.l 

This is near decussata, but is distillgui~hed by being much flatter 
above and by its very different coloration and sculpture. 

151. Macrochlamys bilineata, Godwin-A~t8ten, J. A. S. B. 18i6, 2t 
1'. 311 pI. 8, fig. D. 

Shell imperforat.e, subglobosely depressed, very thin, trans
parent, polished, brownish horny, beneath the micrQscope very 
minutely and closely longitudinally striated, the strl1,tion not 
easily seen·; spire lo\v, suture ilnpressecl; whorls 5, convex, the 
la.st well rounded at the periphery and beneath; aperture oblique, 
roundly lunate; peristome thin, slightly arcuate above and at tbp 
base, columellar margin curved, vertical abo\?e, slightly reflected. 

Major diam. 12, min. 10, height 6 lnm. 
Bab. Tanir Latnpa ridge, 4000'; Dafla Hills, north of Assam. 

Abundant in forest alnongst fallen leaves (Godulin-Austen). 
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The animal is described a.s "pale ochraceous; tentacles black, 
the black extending on to the llec1{ as .t\\'O very conspiclIOU8 well
defined para.1lel lines; the upper part of the foot has also. two 
parallel black line~. }'rolll tb~ right anterior luargin a long 
tongue-lil\e process is given off· "'hich reaches, ,,,"hen partly 
extended, up to the apex of the shell." 

.152. Macrochlamys uda, Godl()in-At(8t~n, .J/o/. Ind. ii, 1899, pp. 138, 
]:36, pI. 94, fig. 1 (spermatophore). 

Shell subllerforate, depressed to conoidl.v d(~preS8ed, l'luootb, 
1)olished, very finely and closely striated spirally (longitudinally) 
t.hroughout under the lnicroscope, pale luuber-bro,,·u; spire very 
lo\v, convexly conoid, suture iInpressed; ,,-horls 6, cou\'ex, 810\\,ly 
increasing, the last rather broadel', desceJ1ding slightly to,,'ards 
the Jllouth,.rounded at the periphery, convex beneath; aperture 
oblique, lqnate; peristome slightly obtuse in adults, bnsnl Illnrgin 
arcuate, colulnellar oblique, nearly straight, slightly expnnded 
throushout, scarcely lDore .so at the jun~tion "'ith the last ,vhorl. 

:l\laJor dianl. 8l, lllin. 7~, height 4~ IUln. 

J/ab. llills on buth sides of Assau} ,7" alley. ~'ouncl by God,vin
A usten at 'Tornputu Peak, Dafla Hills, and at the southern base 
ot the range; also in the G,ll'O, ]{h<lsi, -and N,iga I-lills, and in 
Manil)ur. . 

Shells froID different localities Ynry in size, the lnrgest exceeding 
10 111m. in di.alneter, and in the height of the spire. The species 
lna.y be recognized by its uhnost or completely closed perforation 
and arcuate basal lllar~in of the peristolue, also by the slight 
descent of tlte last \\yhorl in adults. 

Macrochlamys shengorensis, Gociwin-AustlJll, Jfol. Incl. i, 1883, p. 102, 
1)1; 22, fig. 5; ii, ] 907, p. 18,"). 

Shell perforate, depressed, bro\vnish ta,,·ny, thin, polished, ,vith 
tine, rather close, luicroscopic lirate longitudinal striation through
out abo,·e and belo,,·; spire almost flat, sut.nre scarcely iIllpressed ; 
,,-horls 4! (im Inature), flat above, the last considerably broader, 
rounded at periphery, flatly con"ex beneath; aperture nearly 
yert.ical, broad1y lunate; peristolne thin, coltunellal' lllargin curved, 
oblique, reflected above, partly covering perforation. 

l\jajor diulll. II, mill. 10, height 5 Inm. 
Dab. Shengor PHak, DaRn, 1-] ills (Godwin-~-1usten). 
Only iml11ature shells are kno,vn. These are distinguished by 

flatness and by the lirate concentric sculpture. 
[This has proyed to be the young of Stajfofrdia dajlaensis.] 

153. Macrochlamys cacharica, Goclicin-AuJ;ien, .. 1101 .. , Illd. i, 1883, 
p. 177, pI. 27, fig. 2 (shell and anatoDlv). 

[!1'ig. 45 l\., p. 105:J "' 

Shell openly perforate, depressed, thin, glassy, Slllootb, bro,,·nish 
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t.a,,·ny; spire very ]0"-, conoidal, suture slightly hllpressed; "'borIs 
u, regularly increasing, convex above, the last ~carcely broader, 
rounded at the periphery, llatly convex beneath; aperture slightly 
oblique, broadly lunate; peristollle thill, basal Illnrgin slightly 
arcuate, cohllnel1ar oblique, reflected above. 

(J~' 

~Iajor di:l1ll. 19, luiu. 17~, height ~ mUl. 
l/ab. ~Ianipur Hills (Godzvin-A usten). 

A 
rill" 

[Fig. 45.-111((Oroclllamys Cltc/wi-keL. 

~
._o 

_ J'/ " 

.

.. '-A .. ~ • 

,. -

A. Generative organs, X 3; jaw, X~); and teeth of'raa111a, X 2;0 •. 

Jlac'}'oc/,[aiil!/S cas/aueo-labiata. 
B. Shell ana dorsal lobes, X 3, sepnl·ated frOIl) th~ anilual; .law, X {); 

rad ula, X 25.!); and genitalia, X 3.] 

,7 ar. glauca, palet- in colOUla and larger, lust ,,-borl slightly 
bronder. 

'''"' d' 10)-)1 • 19 1 1·" h 10 ~,~aJor Ian}. --2' mID. 2' lelg t mill. 

l/ab. Ifnrnlutti, baRe of Datla Hills, Assaln (Go(lwin-Attsten,) • 
. -This shell is very similar to .111. atricolo1·. It is paler in colour 
a~ larger, the last \vhorl is rather larger and the base is flatter 
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and there-is no trace of labintion inside the aperture. The anatomy 
differs considerably'. 1'lte'l'e is 11,0 dll~·t-S(tc; the kale-sac of the 
penis is much longer a]J.d the spermatheca short and club-shaped, 
\vith the terlninal portion ovate. ~rhe teeth on the radula are 
arranged thus: 38. ~ • 1~ . 1 12. 2 . iJ8 (52. 1 . 52) and rather 
peculinr in shape. 

*154. Macrochlamys salmonea, A1lcey (Nnnina-lledyla),_Le Nat. ii~ 
p. ] 10 (Its82). 

Shell depressedly convex, shining, thin, horny-ochraceous; 
spire broadly conical, obtuse; whorls 5, 311nost not convex, 
smooth, separated by a shallo\v suture, rapidly increasing, the 
last very large, nlllch rounded; urn bilicus slnall; aperture senli
lunar, scarcely oblique, simple, not thickened nor siuunte, briefly 
reflected at the cohuneJ1ar lJutrgin and, deflected at the umbilicus, 
the IllLu-gins unit~d by a very thin callus. 

Major diam. 12~, nlill. lO!, beight ~ Inn}.; aperture 7 Inln. 
broad (Ancey in Latin). 

Hab. Cachar. 
"Easily distinguished froln 11. bilineatus, Godw'in-Austen, of 

Dafla Hills, by its larger size, more solid shell, its yellow'-ochre 
colour, and its less· globose fOl-lll." 

I nlll unacquainted with this species. 

155. Macrochlamys godwini, 1'ryon, Man. Concl". ser. 2, l-'ulm. ii, 
p. 101 (188U). 

\Iacrochlaulyslroliaensis,..r;odzoin-Austen, Mol. Ind. i, October 188a, 
p. 119, pI. 26, figs. 5-5" (shell), pI. 28, fig. 3 (radula); ii, 1898, 
1>. 50: nee 1\1. ,jioliaensis, Godtoin-Austen, 01). cit. i, January 1883, 
p. 86, pI. 17, fig. 6 (shell). 

'Shell perforate, depressed, thin~ transparent, polished, smooth 
(no longitudinal sculpture), brownish horny; spire very lo,v, 
suture impressed; \vhol"ls 5 (immature), convex, the last broader, 
rounded at periphery, modei-ately convex beneath; aperture 
slightly oblique, broadly lunate; peristome thin, columellar 
margin much curved, vertical above, expanded throughout, 'Inore 
broadly reflected at the perforation. 

1\fajor dinrn. 12, nlill. lO~, height 5f mm. 
Hcto. J(oliaghur on IJrahmaputra River, Nowgong District, 

Assam (GodlQi it-Austen). 
The nnilllal is "duslry green; side of foot grey, spotted ",ith 

sienna; extreJuity of foot ,vitb gland, having an overhanging lobe 
long and pointed." ~reeth of radula in !J:J ro,,'s, thus arranged: 
42 . 2 . 10 . 1 . 10 . 2 42 (54 . 1 . 54). 

156. Macrochlamys terminus, riodlcin-Austell, I.Vol. Ind. ii, 1899, 
pp. 134, ] 36, pI. 94, figs. 3, 3 (' (sperlnatophore). 

Shell perforate, depressed, thin, smooth, polished; spire very 
10\\", convexly conoidal, apex obtuse, suture scarcely impressed, 
shallo,,'; \yhorls 6, flatly convex o.bo,"e, the last broader, rounded 
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at the p~l"iphel'Y, convex beneath; aperture sub"ertical, broadly 
and oyately lunate, llulrgins converging; peristolne thin, the basal 
margin I'5lightly arcuate, coltllnellar Inargill yertical for :t short 
distance above, and reflected, then cur,,~ed nnd o~liquc, slightly 
expanded. 

~fajor dianl. 121, Inin. 11~, height n nl111. 
,Hab. Bl'alunakund, Eastern A~saPl ; Sillgpho (:JI. 0 Ogle); X agn 

and X. Cachar Ilills «(focltuin-A'Hsten). 

a'. Sl"ell !Jlouose. 

b'• St1'0l1[lly 0,· '1nic,,-oscopically 8triate lOil[Jiludinall!J. 

[15 i. Macrochlamys beata, Godwin-Austen, ~1Jtl 01. Inti. ii, ] 899, 1). 156, 
pI. 108, figs. 1-1 u_ 

8hell depressedly globose, rathl~r thill, ilnperfornte; sculpture 
"wavy, strong, regular lougitudinal striation, <:rossed by distaut 
lines of gro",th: colour oli\'aceolLs bro\\"n ; spire 10\\·, apex rounded ~ 
suture shallo\r; \\011orls 5, gradually expanding; aperture ovate, 
oblique; peristolne thin; coluillelln'r margin oblique, "'ith n, yery 
slight reflection. 

~ize: lllaj. diam. 12·0, alt. axis 4·5 lUlU. 

Locality. Sbcng~rh Peak, Dafla Hills, 6000 ft. (Godzuin-Austert). 
Alnong t)pecimens of this she11, I noticed one ,,'hich contained u 

dried-up alliulal iu good preseryatioll. It ,,'as put to soak, and 
after 15 days ,,'as exalnined, ,,,ben the ext~'rnal characters ,,"ere 
relnarlnlb1y ,,'ell seen, even to the peripodial grooyes and streaks 
on side of the foot. It has n. narro\\" tongue-like right shell-lobe 
and a similar \\'ell-dereloped left she~l-lobe. After further soaking 
in ,,'ater for 24 days, the anlatorial organ ,vas ,vell seen and the 
ja\\r secured: the Itadula \,"as broken up, but after a long search 
oyer tht-ee glass slides \rhich bad been in use I found and Dloqntecl 
a portion of it. The central teeth hu,-e a cusp on the outer side 
and a small one OIl the inner apical Inargin. Tbe admedian are 
all short and straight-sit)ed, not bicuspid, nn unusual character. 

The shell-lobes are lilie ~ tiiose of 111£f(TocltlalH,!}s, and I place it iu 
that genus.] 

[15~. Macrochlamys munipUl-ensis, (j(J(rWill-A"8tl~1l, Mol. Iud. ii:-
1890, p. 108. 

Shell very globose and conoid, thin, scarcely and finely perforate; 
sculpture smooth and glassy to the eye, yet under high PQ\ver and 
in good light extremely fine fairly regular striation is visible ~ 
colour pale stra,v ,vith a green tinge; spire high, conic; sutur~ 
jmpre8se~; \vhorls 41, the last expanding rapidly, \lgelI rounded Oll 

the periphery; aperture roundly lunate, subvertical; peristolne 
thin; columella very ,,:-ealr,. scarcely any reflection, margin sub
oblique. 

Size: mnj. dianl. 11·5, alt. axis 6-5 lUlU. 
Lo(-.ality.o N.E. Munipur IIills (Gocltuin-Attsttn). T\,·o specilnens 

in Brit. l\illS. Nat. History collection.] 



108 ZOXITID .. E. 

[159. lrracrochlamys fragosus, GOdICill-A,U;{Cll, ..llol. Illcl. ii, ]890, 
p. 1(j1, pI. JOB, fig. 4. 

Shell scarcely perforate, globose, thin, translucent; sculpture 
line Jnicroscopieal regular longitudinal strim; colour snp-green ; 
~pirc flatly eonypx; Huture shaBo,,'; ,,"horls 3~: last s,,·ollen and 
rounded at the peripl.ery; npeloturc selui-ovnte; columellar margin 
perpendicular, not reflected, ,,·eak. 

~ile: luaj. di:un. 6'j, Juin. G·O; alt. axis 3·5, alt. body-,vhorl 
2·8 Jnin. 

Localit.". Toruputu Peak, Dafla IJills «(Jodwin-Austell-). 
The shel1 figured lJas been considerably daJnaged, but fOl;tullately 

t\VO other specilneus Hhould be preser\red in the Calcutta l\fuseum. 
Vide Nevill's llnnd-list, no. lOi, p. 39. 3, from above locality.] 

a" I~llells delIJ'esseclly conoid. 

h". ,~/culj)ture slllootl". 

~160. ltIacrochlamys ma:hadeoensis, God'lvin-... 1U8ten, .£Vol. Ind. ii, 
1~99, p. ]:J'i, ])1. JOB, figs. 3-a b. 

SheH depressedJy globose, thin, not urn bilicated ; seul pture 
SllloOth, crossed by irregular lines of gro,\th ; colour dull o]ivo,ceous 
greeIJ; spire flatly conoid; suture ianpl'essed; ,,,horls 4, t.he lnst 
expanding and capacious, rounded Oll the peri pheJ·Y; apert.ure 
tlatly ovate, subvertical; peristolne thin; colull1ellar luargin sub
oblique. 

Size: nUlj. dianl. ] 1·5, luin. 9·5, nIt. axis 5-0 Jum. 
I.AJoolity. l\Iahadeo Pea]{, Burrail Range, ilear Asalu (Godtvin,

",!usten). 
Shell-lobes, frolll \vbat ,,-as left of them, rescrn ble those of typical 

Jlaci·ocl,.la'lnys, tongue-like. 
J a 'v not found. 
11 ad uln. fornlula: 

-l!3 • 2 • 1 0 • ] . 1 0 • 2 • 43 
55 . 1 . 55 

l"he centre tooth is tricllspi.d; the adluediall teeth have a slnall 
cusp on the inner side just belo\v the main point, ,vith another 
basnl cusp 011 the outside; the lateral teeth are evenly bicuspid, 
the 111arginals small. 

In this species t.he odontophore is of the sanle type as that of 
.A.ustenia gi.qas, ,,·ith the inner uPl)er cusp on the admedian teeth.] 

[161. ltIacrochlamys hengdanensis, Godtvin-Au,l~f,en, .1Voi. Ind. ii, 
- 1~H9, 1). l.j~, pl. 108, figs. 4-4 b. 

Shell globosely conoid, very thin, tra.nsparent, somewhat glassy, 
tlll1bilicated, extrelue]y minute and -- hidden; sculpture, surface 
quite slnooth; colour pale sap-green; spire subconical, apex 
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elevated, blunt; suture shallo,,-; \vhorls 41 : aperture suboblique, 
nearly circular; peristollle very thin; columellar I Jnargin sub· 
vertical. 

Size: nlaj. diam. 10·4, alt. axis 5·0 111111. 

Locality. IIeJlgdan Peak, North Cachar Hills (GotiztJin-.L.lusten). 
Animal not seen.] 

[162. lIacrochlamys razamiensis, Godtcin-Al(8tc~l, ~lfol. Iud. ii, 
1809, p. 157, pI. 108, figs. ~-2 b. 

Shell globose; ulnbilicus concealed, "ery thin and transparent, 
glassy; sculpture none; colour pale sap-green; spire subconoid ; 
suture shnllo\v; ,,-horls 5, very convex and rounded .on the 
periphery; aperture ovate, nearly vertical; peristome very thin: 
columellar nlnrgin oblique. 

Size: mnj. diam. 10·25, alt. axis 4·75 mm. 
Loc(tlity. KopamedzB Peak, N aga Hills (Godwin-Auaten). 
Ani1nal. Shell-lobes present,. but not ,,-ell preserved in the soake~l 

specimen. }'oot mod~rately large, gland seen; olivaceous ill 
colour; sole divided. 

Animal dark-coloured, the shell-lobes still darker. 
J D,\V ,vith a central projection. 
Raduln has a forJnulu : 

3D . 2 10. 1 . 10 • 2 • 3!J 
51 1. 51 

CentL'e tooth bicuspid; ndlnedian' teeth bicuspid; laterals 
bicuspid, becoluing rapidly Ininute on the tnargin.] 

I 

[163. ltIacrochlamys lahupaensis, (;oc1wiu-Austell, lJ:lol. Iud. ii,. 
1907, p. 15~. 

Shell subdepressedly conoid, rounded belo\\-, thin, perforation 
fine, nearly concealed; sculpture none under high po\\-er, crossed 
by many fine \vnvy lines of gro\l,th under eye; colour pale ashy 
ochre; spire subconit", sides fiat, apex fine; suture itnpressed: 
,,'horls 5!, closely \\~ound, particularly near the apex; aperture 
widely horizontal1y lunate, subyertical; peristome both slightly 
thickened and sinuate; columellar margin obliq lie and very slighth-
r~tlected near the umbilicus. · 

Size: Innj. diam~ l:i·O, min. 11·0; nIt. axis 6 mm. 
Local'ity. Phunggam, Lahupa-N ago, Hills,N .E. Munipur( Go<ZlC,ill

Austen).] 

[16~. lIacrochlamys hookeri, Godu'iu-Au8ten, ]JIol. I1Jd. ii, 1907, 
p. 163, pL 100, ti~. 10-10 a. 

Shell scarcely perforate, tumidly globose, thin, diaphanous, 
smooth, strong epidermid; colour dull ochraceous; spire depressedJy 
conoid; "rhor1s 4, slightly convex aboye, rather rapidly increasing; 
aperture suboblique, ovoid; peristome nearly circular on the 
periphery; columellar llHtrgiu straight, perpendicular, \venk. 
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Size: luaj. dinlu. 10'0, lllin. 8'2; alt. axis 4-0 nl1U. 

Locality. Cherra Poonjee and in the valley to the east"~nrd. 
'l'hig shell ""as also found at J a,,-ai, in the J ailltia Hills. I have 

named it nfter Sir .J oseph Hooker, ,vho describes so ,veil in his 
, Hhnalayan ,Journals' the deep "alley under Chel'ra Poonjee.] 

c. lj)po· .~lui((ce t,-ansve)'sely plicate 01' j'iblJed. 

165. Macl-ochlamys 'plicifera, Illf. J. A. S. B. 1880, 2, 1). 19i. 
Nnlliun }l1icatula, Bif . • 1. A. 8. 11_ 1870, 2, p. 13, })1. 3, jig. 7 ; 

(J()(l1vin-Austen, J. A. S. B. 187;',2, p. 2; lYre (IIelix) .illon. l-Iel. 
,"ii, 1~76, p. 120; H. ~ T. (llelix) (}. I. 1870, pI. 28, fig. 1: 'nee 
~. plicatula, Jfartens, ::'V'acn. d. JJnl. Ges. ]869, p. 140. 

Shell subobtect.l~T perforate, depressed, almost lenticular, thin, 
translucent, yell<l\visb horny, ,vith dull \l'axy lus1jre, concentrically 
and subpapillosely striated above and below, plicate. near the 
periphery; spire 10"'·' conoidal, suture very slightly itnpressed; 
\vhorls 5~, almost flat above, the last luuch broader, angulate and 
nodosely plicate at the periphery, s\\"oUen truncate, the plications 

Fig. 46. --Jlacro~ltlam!J8 plicijera. 

oblique and gradually disappearing on both upper and lo,yer 
surface a\vay from the outer edge; aperture oblique, roundly 
lunate; peristome thin, basal Dlal'gin arcuate, columellar curved, 
yertical and retlected above. 

lVlajor dianl. 221, min. 19!, height 10 mm. 
Hab. Satunga, N. eachar Hills, on limestone rocks (Godwin

.. A:ttsten ). 
[~llimal pale bro,vn, mottled very evenly with ulnber over the 

head and sides, a distinct line of darl{er eolour dO'VD the centre 
of the back; Dloderately long gland at extremity of foot, \vhiell is 
rather truncate. T,vo p.alallel lines run from mantle to the oral 
tentacles, about li inch in length. 

I obtained a large nUlU bel" of this species alive; no reference is 
made to the l)resend of shell-lobes in. 111Y note-book, in which 
there is, besides, a pencil sketch of . the animal's head as far back 
clS the dorsal lobe. It is therefore very doubtful if it should be 
placed in this genus,] 
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l6G. Macrochlamys shisha, Godwin-./lu~teu (IJelix-'Xnniua),J. A.S. B. 
18i5, 2, p. 2, pI. 1, fig .. 3; 1~·. (I-Ielix) lJfo'll. llel. yiii, 1877, 

r:-9 Pi ,);J • 

Shell obtectlv pel'forate, lenticular, sharply keeled, yery thin 
and fragile, almost JUelllbranaeeous beneath, translu..cent, · trans
yersely and rather obliquely plicate above, smooth bellea,\h, ,yithout 
longitudinal sculpture; spire ]o~v conoidal, suture but "little itll
pressed; \vhorls 5, slightly convex above, the 1ast considerably 
broader; sharply and rOlnpressedly keeled; convex beneath; 
aperture slightly oblique, angulately lunate; peristome thin. 

l\1:ajor dianl. 1..J.~, min .. 121, height 7 mnl. 
l[(tb. N ort.h Khu.si lfills, l\loyoug, Dikrang, 2000' ; ~ ago, Hills, 

l\fenglo, ill danlp forest (Gollwin-Austen). 
All the specitnens are hnperfect beneath, but the types are 

probably adult or nearly 80. Animal not observed. 

d. Shell., not ~1:ceedin.'1 about G lU'U. «(t qual'tel' incl,,) in diet·meter. 
(Generic affinit.ies often doubtful.) 

n. Subglobose or subtul'b-inate. 

a'. Sn~ootll. 

167. Macrochlamys nengloenais, Godwin-Austen, 041fol. Ind. i, 1883, 
1). 86, pI. 17, figs. :3, fi. 

Shell subobtectly perforate, depressedly turbinate, smooth, 
\vithout sculpture, faintly l)olished bro\vnish yello\v \vith an 
olivRceou8 tinge; spire conoidal, apex blunt, suture impressed; 
,,~borls 5!, convex, rather closely wound, the last subangulate. at 
the periphery, tumid beneath; aperture oblique, lunate; peristome 
thin, colulnellar margin broadly reflected, oblique, almost vertical 
above. 

Major diam. 5, min. 4-5, height 3·5 mlu. 
Ha.b. Nenglo, Naga Hills, and Mallipur (Godtuin-Austen). 
This appears to' be a variety of ·:JL longic((uda. 

168. Kacrochlamys kollaensis, Godwin-A.usten, . ..llol. lild. i, 1883, 
p. 86, pI. 17; fig. 6 (shell), nee p. 119. 

Shell imperforate, d~pressedly turbinate, thin, smooth, not 
highly polished above, mor~ so belo\v, without sculpture, light 
yellowish bro\vn; spire c<?noidal, suture impressed; \\·horls 6, 
convex, closely \vound, the last scarcely larger, rounded at 
periphery, moderately s\vollen beneath';' aperLure subvertical, 
lunate; peristome thin, columellar margin oblique, reflected. 

Major diam. 4'5. min. 4, height 2-5 mm. 
Bab. Koliaghur, N o\vgong district, A.ssam, on Ion! hills near 

the Brah.maputra River t Godt(Jin-Au8ten)., 
'fhis species is rather more closely ,vound \ than 111. neJlgloensis, 

.and the last \vhorl is rounded, not 8ubaugula~e. 
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169. lIacrochlamys roberti, GOllloill-AualeJl, J.l/ul. Ind. i, 1883, p. 87, 
pI. 17, fig. Ii. 

Shell minutely perforat~, depressedly turbinate, thin, smooth, 
scarcely J)oli~hed above, JDOre so belo,,·, minutely striated trans
versely, \rithout spiral (longitudinal) sculpture, bro,,"nish horny; 
spire conoidal, apex obtuse, suture impressed; ,,"horls 6, convex, 
rather closely ,,·ound, the last rouDd,~d nt the periphery, tumid 
belo ,\"; aperture subvertical, lunate; Dlal'gins converging; peri
stome thin, columellar lllargin oblique, cur,-ed, ahnost ,"ertical 
above, rather broadly triangularly reflected. 

Maior diam. 4, Inin. 3·75, height 2'5 mID. 

Hab. Angauluo Peak, 6777'; Burrail Range, Naga IIills 
( God'uJ';n-A 1lsten. ). 

This i~ distinguished from JL koliaen8is by its lo,,-er spire and 
by being perforate. 

170. lIacrochlamys tanirensis, Godto;'~-A1l8ten, .i.llol. Ind. i, 1883, 
p. 87, pi. 17, fig. 9. 

Shell obtectly perforate, subglobo~ely depressed, thin, polished, 
smooth, light yello\\'isb brown; spire lOll!, convexly conoid, apex 
obtuse, suture impressed; whorls 4!., convex, increasing sIou'ly, 
the last rounded at the periphery, swollen belo,,-; aperture nearly 
vertical, lu.nate; peristome thin, columellar margin .oblique, rather 
broadly redected .. 

Dianl. 2-8, height 1·75 mm. 
Hccb. Tapir Peak, DaHa Hill~, 4400' (Godtvin-.il'Usten). 

h'. Long';,t1eclinally st'riatecl. 

171. lfacrochlamys longicauda, ·God1.oin-Austen, lWal. Ind. i, 1888, 
pp. 84, 85, pI. 17, figs. 1, 2, 2 a, 4 (shells), pI. 20, figs. 1 a-e 
(animal and radula), pI. 21, fig. 16 (sculpture). 

Shell subobtectly perforate, depressedly turbinate, pale 40rny 
bro\vl1 to yellowish ta,,"ny, not polished above, and under the 
microscope~ marked \vith t\\:-o· series of very fine oblique strim at· 
right. angles to each other (these appear to be \vantirig in some 
varieties), smooth and polished belo\v; spire 10"-; conical, apex 
obtuse, suture impressed; whorls 5!, regularly increasing, convex 
abo'fe, the la.st angulate at the periphery, tumid beneath; aperture 
slightly oblique, angulately lpnate; pe~stome ~hin, columellar 
margin much curved, expanded throughout, vertIcal and sharply 
reflected at perforation. 

Major diam. 6, min. 5·6, height 4 mm.; 'smaller speciulens 
measure 4 to 5 mm. in diameter. 

Hab. Khasi, Jaintia, and North Cachnr Hills; Cherm Punji, 
MaothericbBn Peak, Ja\vai, Marangsip Peak, &c. 

Caudal extremity of foot abruptly truncated, lobe above large, 
mucous pore grently de,·eloped. Colour pale, \\·ith R darJ\: grey line 
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on upper surface to extremity of foot. Shell-lobes present, tbp 
right tongue-shaped. Ja,v \vithout median projection. Outer 
teeth in radula numerous and bicuspid, 'nearly twice as nunlerous 
as in .ill. indica, the formula being 76 to 80 • 3 . 5 1. 5 . 3 . 7'6 to 
80 (84 . 1 84). Middle tooth tricuspid, long, \,~ith convex sides, 
the next 5 long and bicuspid, having a lateral cusp on the outer 
side only. 

li2. Kacrochlamys dorani, GodllJ,,·u-Austel1, Mol. Ind. i, 18S:J~ p. 87, 
pI. 17, fig. 8. 

Shell obtectl~~ p~rforate, globosely subturbinate, thill, regularly 
minutely subdistantly longitudinally striated beneath the Inicro
scope above and be] ow, light yellowish bro\\·n; spire conoida]~ 
apex obtuse, suture impressed; \vhorls 5, convex, the last rathel
larger, rounded at periphery and belo\v; aperture subverticnl, 
lunate: peristome thin, columellar margin almost vertical above, 
triangularly reflected, the edge projecting slightly convexly above 
the perforation. 

Diam. 3·25, height 2 mln-.. 
Hab. Maotherichan Peak, N. Khtisi Hills (Godtvin-Auslen)., 
This, is near M. urnbraticola, but has a higher spire, more closely 

wound whorls, and a different colour. The microscopic sculpture 
is less close. 

The slight projection in the columellar margin above the 
perforation may indicate that this is a l.fwroC'vstin(('. 

173. l\Iacrocblamys origin aria, Go d'lLin .. A tUtell , MbIA Ind. i, 1883, 
p. 91, pI. 14, fig. 12 (she!.l). 

Shell perforate, turbinate!y depressed, srnooth, with fine longi
tudinal striation, sienna-bro,,-n; spire conoidal, sides con,-ex, 
apex obtuse, sutuFe impressed; whorls 4i, convex, the last 
slightly subangulate at the periphery, tUlnid beneath; aperture 
subvertical, ovately lunate; peristolne thin, columelL1,f margin 
oblique, broadly reflected above. 

Major diam. 2, height about 1-5 mID. 
Dab. Shenghor and Toruputu Peaks, Daiia IIills, north of 

Assam (Godwin-Austen). 

1;4. Xacrochlamys umbraticola, Godwin-Austen, ~"lnl.lJl.d. i, 1883. 
p. 89, pI. 14, figs. 4 (shell), 4 a (sculpture j. 

Shell obtectly perforate, globosely subturbinate, pale olivaceolls 
brown t very minutely regularly spirally (longitudinally) strinted 
benea~h the microscope abov,e and below; spire convexly conoid, 
apex obtuse, suture impressed; \vhorls 4~, convex, the last not 
descending~ rounded at the periphery and beneath; aperture 
slightly oblique., roundly lunate; peristome obtuse, in one plane. 
<-olumellar margin nearly vertical, carried for\,~ard and slightly 
reflected, almost or quite covering the perforation. 
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Major (lialn. 8-5, min. :3, height 2 min. 
Hab. Hengdnn Peak, North eschar Hills; Jatinga Valley and 

Kopamedza Peak (8376'), N aga Hills. 
The type measured 4-3 mm. in lnajor diameter. 

a'. D~ln'es8ecl or conoidly depre.~td. 

b". Longituclinall'!l striated. 
\ 

175. Itacrochlamys' sata, Godtoin-A,uten, Mol. Ind. i, 1888, p. 91, 
pl. 14, fig. 13. 

Shell imperforate, depressed, thin, polished, very finely longi
tudinally (spirally) striated under the Inicroscope, pale brownish 
horny; spire very low, apex obtnse, suture im pressed; \vhorJs 4!, 
·convex, the last rounded at the periphery, convex beneath; aper
.ture rl(.anrly vertical, rou~d]y lunate; peristome thin, columellar 
matwgin oblique. 

Diaul. 2, height scarcely 1 mm. 
Bab. Shenghor Pta.ak (6706') and Toruputu Peak (7322'), Daflo 

Hills in Eastern Hhnalayas,. north of Assam; one specimen from 
-each locality. 

176. lV[acrochIam18 pacata; Goatoin-Atuten, Mol. Ind. i, 1888, p.90, 
pI. 14, fig. 10 .. 

Shell obtectly perfo~ate, almost imperforate, depressed, thin, 
smooth, moderateJy poli~hed, under the ulicroscope 8ubdistantly 
longitudinally (spirally) striated above and below; spire very low, 
apex obtuse, suture impressed; whorls 4!, convex, the last 
)"ounded at t·he periphery, somewhat swollen beneath; aperture 
'subovately lunate, slightly oblique; peristome thin, columellar 
Illargin Inuch curved, vertical and reflected above, almost covering 
t he perforation. 

l\lajor diam. 3, min. 2!, height 1~ mm. 
Ilab. Lhotn Naga Hills. 
f'l'he type, apparently the only specimt\n known, is not fuHy grown. 

177. l'lacrochlamys ruaticula, Godtoin-Atuten, Mol. Ind. i, 1888, 
p. 87, pI. 17, fig. 10. 

Shell obtectly perforate, COJloidly depressed, thin, smooth, not 
polished abo've, translucent, pale brown; spire low, conoidal, 
suture impressed; whorls 4, convex, the last rather broader, 
rounded at the periphery, flatly convex beneath; aperture sub
brately lunate; periston;le thin, columellar margin oblique. 

Diam. 2-1, height] mIn. 
I/ab. North Khasi Hills. 
The only spechn~n is probably imlnature. There is an indistinct 

appearance resembling sculpture under the mi~rdscope, but no 
s~riation can be Inade out. 
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E. Species froln BU'-Ina, Arakan, and Tenasseritn. 

a. Peristonle labiate. 
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] 78. ltIacrochlamys, consepta, Es. (fIelix) A.,M. N. R. (8) vi, 1860, 
p.l90; xi. 1863, p.320; Pfr. (flelix) }Won. Hel. v. 1MB, p. 239; 
H. ~. T. (Jlelix) a I. 1876, pI. 88, figs. u, () ; Go,zmi,t-AusIc61l, j.llol. 
Ind. i, 1888, p. 209, pI. 53, fig. 1 : "-(1. 188:1, p. 110, pl. 20, fig. 4 
(small var., Dlore globose); ide P. Z.8. 1888, p.241 (small vl\r.). 

Shellsubperforate, depressed, almost discoidal, not thin, smooth, 
polished, glassy, \\' hitish horny; spire almost flat, apex slightly 
Taised, suture impressed; ,,'horis 7, convex, closely \vound, the 
last not llluch bronder, rounded at the periphery, slightly convex 
benen.th, inlpressed in the Uln hilical region; t\perture almost" 

Fig~ 47.---!Jfucroch.la fIt.I;S L,: i '.-0 n$T " fit • 

vertical, broadly lunate ~ peristollie lJlullt, white and nart'owly 
labiate \vithin, basal lual'gin slightly ar(".nate, coluluellnr oblique, 
expanded and reflected ,lbo"e, almost contpletely closing thp. 
perforat,ion. 

~{njor clialn. 18, min. 16, height 7 mIn. 
[fab. Dalnathat near ~{oulm~in, M uleyit Rn,nge (4000'); l~ pper 

BUl"nltlh; Shall States? 
-Benson described the type as obsoletely spirally Rtriated, but 

no sculpture can be detected on numerous specimens exnlnined. 
FAlsily l'ecognized by its almost -flat \\,hitish glas~y shell. Thf' 
animal is not kllo\\'n and the generic re]ntion~ are dOllb\ful. 

:t' J~1Hootlt. 

179. Macrochlamys' petasuB, 11.'), (Helix) A . .I.lf. N. H. (3) iii, 1859, 
p. ;388; P.fr. (Helix) Aton. Hel. Y, 1868, p. 197; H. <S- rr. (Helix) 
(Y. I. 1876, pI. 89, figs. 8, 9; Nevill, Nanina (Microcystis), 
Hand-1. i, 1878, p. 35; Godtoin-Austell, iJlol. Itld. i, 188.'1, p. 210, 
pI. 53,. fig. 6 (shell). 

Shell subobtectly perforate, depressed, smooth, polished, yel
lo\vish tawny; spire lo\v, convexly conoid, suture scarcely 
iInpressed; \\'horls, 5-6~ increasing slowly, flatly convex above, 
the last rounded to slight1y subangulate at the periphery, convex 
beneath; aperture subvertical, broadly lunate; peristome blunt, 
very narro\vly labiate inside at the edge, basal margin slightJy 
arcuate, columellar oblique, rather broadly reflected above. 

l\fajor diam. lO!, nlin. 9!, height 5 mm. 
,Dab. Phiethan, Tenasserim Valley. I \\Tongly regarded as 

identiCal a snail common about Thayetmyo in Pegu and in the 
Arakan Hills, now distinguished as 11. notlta. Nevill refers to 

J 2 
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t.his species sbells froln Arakan, the Assam RiHs, and near 
l)nrjiling, but the identification requires further comparison. 

[J;ride p. !J5, Nevill's' Hand-list':-
Only t he sheBa from Phiethan belong to this speeieF&. 
I have gone through 11108t of the shells referred to peto81t8 from 

localities in t hA .A.ssnln Hills ancl Darjiling, sent hOlne to me by 
Mr. (j.. NeyjIl; they all belong to different species; those re(·orded 
f,'om Toruputu, Borpani. Tanir Peak, aod Dikrang are M. utla, 
Go(hvin-A listen. 

Saine pnge, " ,r nr. (? distinct speeies)":-
Fronl places in the Dafla Hills belong to a. form yet to be 

deMcribed. 
Sante pnge. " Var. C! distinet species)!" :-
12 A.l'akan aloe ~ul¥pn(l~u$~ (.:od\\tin-... .\ust~n. 
Page 36:--
2 BorpllJJi .. 3 °Khasi JliJJs, 10 Di),rang are hepotizoll, God,,·in

A.u~ten, var. 
3 Needoungtollng=sHbpeta811S, G.-A.] 

] 80. l'tIacrochlamys' ~pides, Bs. (Helix) A. M. ~v. IE. (3) xi, 18~, 
p. 320; Pftt. (JJehx) Moo. Hel. Y, 1868, p. 19, ; H. 4" ·T. (HelIx) 
L'. I. 1816, pI. 62, figs. 7, 8, 9; Tlleob. ClIt. 1876, p. 17. 

'" Shell obtect.ly perforate, orbiculately depres~ed, scarcely 
st.riated, sJnooth, polished, horny, subdiapbnnous; spire somewhat 
convex, flattish, apex slightly raised; suture faintly impressed, 
snbmnrginate ~ whorls 6, very slightly convex, slowly increasing, the 
last finally broader: aperture oblique, broadly lunate; peristome 
briefly lying open (very slightly expanded), thickened and white 
inside, broader below, upper margin prominent and much arcuate; 
basRI InargiR 8rcuat~ly bisinuate, coluinellar ,'ery short, sligbtly 
reflected ubov~, its border narro\yly caHous." (Ba., Latin.) 

Major diam. 11, Inin. 9, axis 5 Inln. 
Hab. Tenasserim (Theobald). 
l)j~tjng~iahed .by the strongly arcuate and thickened basal 

mal·gul of the perJstome. 

b. ]Je1'i8tome not labutie. 

181. lfacrochlamys chaos, Rlf. P. z. S. 1904, ii, p. 444, pI. 25, fig. 8. 

She]J perfOl':lte, conoidly depressed (subglobose), thin, smooth, 
trans,'ersely striated, und ",ith microscopic, very flop, close, flexuous, 
longitudinal (spira) sculpture, vitreons, pale ful\'ous or \\·hitish 
hQrny; spire low, apex acute, suture impressed; whorls 5~, 
slightly convex, the la.'5t broader, rounded ~xternally, convex 
beneat.h; aperture oblique, roundly lunate, the breadth exceeding 
tli~ height; peristome very thin, in one plane, columellar margin 
curved, "ertieal above ane] briefly triangularly reflected. 

Major dian}. ] 6~ Inin. 14, height 8 Inm. A sml1.l1 specimen 
measures 13 x l~ x 7 
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• Httb. Pegu; 'rbayetnlYO; Upper Burma, Tsiugu ll(~al' .. A.va. 
(w. T. B.). 

This species reselnbles M. subject(/, (p. 98), but is distinguished 
by being more lustrous and globose, and by its narrower Jast 
whorl and slutlller mouth, as well as by its longitudinal st.·inJioll, 
\vhich is sometilues difficult of detection. 

a". Longitudinltlly (slJi'rally) striated. 

182. Macrochla,mys kumahensis, Theob. ~ Stull J. ... 4. 8. B. j 872, 
p. 3.34, pl.11, figs. 9, 10; Plr. (lIelix) Mult. llel. vii, 1878, p. 531 ; 
Nevill (Naniua), I~and-l. i, 1878, p. 2;,). 

Nauinaramriensis,Blj.,.Nevill,Hand-l. i,1878, p. 24 (no descril)tion). 

Shell openly perforate, depressed (almost subglobose), t.hin, 
smooth, polished, with close, minute, longitudinal ( concentric) 
striation, only visible under a Inicroscope, above· and below, 
yellowish to brownish tawny; spire 10"·, suture rather ,veIl im
pressed; whorls 4!, (~on vex, subangulate outside the suture; the 
last considerably broader, well rounded at the pel~iphery and 
rather tumid' below; aperture oblique, roundly lunate, ulrnost 
circular i peristome thin, straight, columellar margin much curved, 
becoming vertical above, and rather broadly triangularly expanded. 

Major diam. 9!, min. 8!, height 5f mIll. 

The form named ramriensis (but never described) is slightly 
larger, measuring 10~ mm. in diameter, and has a rat.her larger 
mouth, but, as suggested by Nevil}, is not distinguishable. 

Hab. Kumah Hill near SandQevay, Arakan (Theobald); Raulri 
Island, Arakan coast (W. T. B.). Also recorded from Bhamo, 
the Dafla Hills, and Borpani, Assam, with doubt by Nevill. ['fhese 
are different species.] 

A well-mark~d species, somewhat resembling M. s'Ltbjecta in shape. 

183. Kacrochlamys causia, Rs. (Helix) J4. M. N. H. (3) iii, 1859, 
p. 388; ~fr. (Helix) Mon. Hel. v, 1868, p.lIS; If. ~ .. l' (fIelix) 
cr. I. 1876, pl. 90, figs. 2, 3; Nevill,. Nanina (~Iicrocy8tjs), 
Hand-l. i, 1878, p. 36, no. 142 [from Salwin ll,iver is the uext 
species]. 

SI.lell perforat.e, subglobosely depressed, rather solid, obliquely 
striated and, un<ler the Dlicroscope, marked with minute, close, 
spiral (longitudinal) lines, smooth, not highly polished, pale 
yello\vish horny, whiter beneath; spire conoidal, apex obtuse; 
suture i~npressed; whorls 5, convex, the last considerably 
broader, rounded at the periphery, moderately swollen berieath; 
aperture large, oblique, ,roundly lunate; peristome thin, straight, 
columellar margin vertical, produced forward around the per
foration and sharply reflected. 

Major diam. 6!,' min. 5~, height 4 tum. 
Hab. Phi ethan , TellasseriIn Valley (Theobald); Sahvin River 

(H u"'f/e,-jo)'d, teste Nevill). 



118 ZONI'.rlDA:. 

b'. Sub[Jlobosely deln-t88td. 
III - 1 a • &nootil_ 

[184. lttacrochlamys salwinensis, Godwin-AUBleJ', Mol. Ind. ii, 1907, 
p. 16!3, pl. 109, fig. U. 

Locality. Salwill /,7 alleT-
Shell globosely conoid, scarcely perfornte, quite smooth; colour 

ochraceous; spire InOderately high, apex rounded; ,vhorls 5, 
]'egularly increasing, sOlnewhat convex;' a})ertul'e oblique, semi
ovate; colulnellar mnrgin yertical; peristolne slightly reflected. 

Size: mnj. diuJn. 6-7, min_ 5-t$; alt. axis a·5, body-\\rborl 
2-8 lnn). 

'1 'his shell ,vas sent by Mr_ Nevill to Dle as No. 142, p. 36, of 11is 
'IIulld-list/ NltTlina (.J.lI·irrocystilJ) catt3ia, Es., from tIle Snlweeli. 
It agrees \'ery \vell with the figure in the Conch. Indica (pI. 90, 
iigs. 2, 3), "'hich ,vas possibly a t.ypical specilnen, as it is reaol'ded 
on p. 37 as fronl Phiet.hun, Tenasseriln, and should now be found 
in the McAndrew Collection 11t Caillbl-idge, anlong Benson's shells.] 

185. lIacl·ochlamys t dugasti, Morelt-t, Jour. G'one},. 1891, pp. 25,239, 
})1. 6,.. iigs. j, 1 tt; 11«(. Proc. Mal. ~y'oc. ", lUO:l, p. 275. 

IIelix (!)·cloidea, lIpud If. ~ T C. I. 1878, pl. 88, figs_ 8, 9; }levili, 
Nanina (Microcystis},llllJld-l. i, p. 36 (J878): 1'heob. (Macro
chlnluys) (}"t. 1876, ]), 18; K~lJe'l (lIncrocblnnlYs), lJlart. t 
.l:/U'1!'ll. ,S:~lJt . . (}~JlC/l.-(}ll~. 190], p. 1.040. 1l~ 285. figs, 10, ~ 1 : ll~C 
!\ I\U11U\ c~ cl,9Hlea, A.lhI:'J 8, ilIal. BI. -} v, 185" p. 89, 1'1. 1, figs. 1-3. 

Shell perforate, subglobosely d~pressed, deep, thin,. horny, 
isabellinc, often paler beneat.h, polished, \vithout longitudinal 
{spiral} scull>ture; spiJ'e Jow, cOlloidal, suture inlpressed; \vhol'Js 
6- 8, closely wound, conv~x ubove, the last but little bronder, 
much rounded nt the periphery, not tUlnid belleath; u]>ertIu-e 

Pig. 48.-JI arJ'o('lilamlls tl'llfl((~t i. 

obliqu.e, sometilne:s descending slightly, broadJy lunate, Dluch 
bronder tllan higll; perist.olne blunt, whitish, basal Dlargin slightly 
arcuate, columellar obliquely' curved, )}ot vertic-a), brought f ol'u·ard 
anrl slightly l·eflected at the perforation. 

[Ouly a part of 1ihe 3.nhual has been seen by lne in a dried-up 
specimen, 011 soaking it out. 1'he root is divided lOllgitudinally 
into three ureas; there ,rere t}le usual peripodial frillge and 
grooves, and a short overhanging lobe nbo\·e the lnucous pore. 
The ja,VI is ~uryed slightly, but ]1:1S no Dledial1 projection on the 
cutting-edge. The teeth of the radula are Krrnnged in rows 
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of 40 .2 . 9 .1 .9. 2.40 (51 . 1 . 51) teeth. 'fhe Inediall tooth is 
tricuspid; the adlnedinns have ~ach a single cusp on the outer 
side; the marginnls are luinute and bicuspid. The genitalilt could 
not be made out.] 

Major dian}. 131, luiu. 12, height 9 lnln. 
Bab. Neal' Mouhllein (Tlteobald); Phaboo, Salwin VaHey 

(}/ungel'jortl). COUllllOJl in the Upper lVlenalD Valley and around 
Ching Mai in Siam. 

There is SOlne varintion in size and in the height of the spire: 
a small Burmese specimen measures 12, 11, a.nd 7! 11un. in its 
three diauleters, a large Siamese shell 15, 13~, and 9~. The 
species is easily distinguished frOID all other BUl'lnese and Iudian 
Macroc},,lauIYs by its great height cOlupared \\pith its dialneter. It 
is impossible to identify it with Albers's Nani'na cYl"loillea, v~ hich 
Ineasured 20 mm. in DUtjor diam. by only 9 in height, and \\'hit·h 
was of unkno,,-n origin, though supposed to be lfimalayan. 

b'l• Depressell 01: conoidly depressed. 

b"'. SULootll,. 

186. MacrQchlamys 8ubpetasus, Godzvilt-Attsten (}leviU, A1S.), 1.1/01. 
Ind. i, 1888, p. 211, pI. 53, fig. 7 (shell). 

IIelix_8spides?, Elf. (nee Da.) J. A. ~'. B. lS05, pt. 2, p. 8U. 

Shell minutely and subobtectly perforate, convexly depressed, 
polished. SlDooth, without sculpture, light brown; spire low, con
vexly conoidal, suture slightly impres$ed; whorls 6, COllV~"" \ 
increasing slowly, the last rounded at the periphery, ~onvc.( 
beneath; aperture sub\'ertical, lunate; perist.oDle thin above, 
basal margin slightly obtuse, columel1ar oblique, much curved, 
slightly expanded, more so near the perforation. 

Major diam. 8, min. 7j, height 4 mID. 
Hab. Arakan Hills on west side near l'ongoop, and Hussein 

District, Pegu, west of Basseiu River. Common. 

187. lVIacrochlamys noxia, Blf. P. Z.S. 1004, ii, p. 444, pI. 25, fig'. 14. 

She11 minutely and subobtectly perfor~te, depressed, thin, 
smooth, polished, without sculpture, ru£esceut brown (light 
che-stnut), whitish beneath except near the periphery; spire very 
low, conoidal, suture impressed; whorls 6, convex, not incre,,~ing 
rapidly, 'the last '·rounded at the periphery, convex beneath; 
aperture slightly oblique, lunate; peristome thiIJ, basll margin 
arcu6.te, columellate oblique, bl-iefly reflected above. 

Major dialll. 9, min. 8, height 4 min. A large shell measures 
lOx9x4!. 

H (lb. Bassein District, Pegu, west of Bassein Ri \'er. 
A vnriety from Akyab in Arakan has 5 whorls aud a slightly 

higher spire. 
1'his is distinguished from M. "'!Jpoleu£a by being DIOl'e depressed 

and lnore ·na.rrowly perforate and by the cOluplete want of 
sculpture, and from M. 8ubpCi((.'U48 bJ larger size.. lo,,"er spire, &c. 
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b j
• LOII!Jitu<ii'Jlally atl-iuteti. 

188. Macrochlamys nebulosa, B{f: (Nanina) J. A.. s. B. 1865,. p. 00; 
l~f". (Ifelix) .:.lloll. I-Iel. v, 1868, p.. 79; H.4- T. (I-Ielix) C.1. 
1876, pI. 64, figs. 8, 9, 10;. llcvlll, Nanina (Mncrochld.D1YS), 
Jland-l. i, 1878, p. 23. 

Shell perforate, conoidly depressed, sublenticl1lar, thin, pale 
horny, Hot p(~lished, but with a dull greasy l~stre above, more 
polished belo\v, smooth, minutely spira.!ly striated (the strim only 
visible under a loicroscope) above, not below; spire low', cODoid~ 
sutu."e ilnpre:-:sed; \vhorls 6, convex, slo\vly and regularly increasing, 
the ItLBt IJ, little \vider, subangulate at the periphery, angulate in 
young shells, eon vex beneath; aperture slightly oblique, roundly 
lunate, breadth exceeding height; peristome thin, columellar 
margin slightly expanded, almost vertical and briefly reflected above. 

Major dialI). 12, min. 11, height 6 Inm. 
Hab. Northern Pegl1; Akoutoun'g, S. of Prome, Thayetmyo. 
Chiefly. (qistinguished by its dull greasy lustre above and sub-

al1gulate ot angulate periphery. 

189. M:acrochlamys notha, jllf. P. Z. S. 1904, ii, p. 444, pI. 25, fig. 19. 
Nanina petasus, }j/f. (ll~C BeJUlon) J. A. 8. B. 1865, 2, p. 86. 

Shell perforate, depressed, not highly polished, smooth to the 
eye or faintly at riated, but under the microscope ornamented 
above and helo,,- "'ith fine clo~e concentric (longitudinal) parallel 
raised lines, \\~hich, under a higher po\ver, are found to be rows of 
minute moniliform tubercles, yellowish tawny; spire low, conoidal, 
apex subacute, suture impressed; whorls 6-7, slightly convex, 
s]on-ly increasing, the last rounded at the periphery, convex 
beneat.h; apprtul'e yery slightly oblique, alnlost v~rtical, lunate; 
l'eristoJue thin, bas1\l margin arcuate, columellar slightly expanded, 
very lu'ictly vertical above, then obliquely curved. 

Major diam. 1 J~, nlin. 101, height 6 mm. 
Ha/). ~ro,ngoop llass, l\TAIHlll Hills, and neighbourhood of Thayet

)))),0, Pegu ... 
1'his ~hell re~elllbles the Tenasseriul :Jf. petctslts (p. 115) closel.v 

in shape and colour, and I long regarded the t\VO as identical; but 
..II. notlu( is ·.di~tinguished by \l!anting the labiation of the 
~I'(~nn~sel"im speeies, by being Jess polished, and by its sculpture, 
\¥hich can only 00 seen under a micro~cope. 

190. Mac)·ochlamys bypoleuca, IJIf. (Nanilla) J . • 4. S. B, 1865, 2, 
oJ). 67; lYre (llelix) ~tlQIl. Hel. v, 1868, p. 104; II. 4· T. (Helix) 
C. I. 1876, pI. 04, figs. 6, 7; A"1er-ill (1\lac\'ochlanlYs), Hand-t. i, 
1878, p. 26. 

Sh~n openly perforate (narrow]y umbilicated), depressed, thin, 
smooth, polished, with very fine ~icroscopic 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 acut.e, basal lnargin faintly 
arcuate, columellar margin curved, vertical and refleeted above. 

Major (liam. 12, min. lO~, height 6 rnlD. 
Hah. Pegu, the types from Akoutoung on the Irra\\~ady belo\v 

Prome; al~o found at 'l'huyetlllYo, and according to Nevill at 
Jlhalno. 

}~asily recognized by its peculiar coloration. The Bcu}pture is 
often obsolete on the U I>per surface, but can generally be seen 
beneath by the help of a microscope. 

191. ltIacrochlamys spreta, Blf. P. Z. S. 1904, ii, p. 445, pI. 25, fig. 12. 

Shell minute] y and subobtectly perforate, depressed, thin, 
slnooth, polished, finely striated with microscopical spiral (longi
tudinal) impressed lines above and below; light rufescent browll 
(pale chestnut), ,,-hitish at the base around the perforation; spire 
low, conoidal, suture shallow; whorls 5, convex, the last rather 
broa9.er, rounded at periphery, eonvex beneath; aperture oblique, 
subovately lunate; peristolne thin, straight, coluluellar margin 
oblique, slightly reflected. 

Major diam. 8, min. 7, height 31 lorn. 
llab. 'Thamandewa, Bussein District, and other places west of 

the Irra\vady River in Pegn. 
This resembles M. ltypoleuca and M. no,l,ia in colour and form, 

but is distinguished by its U1 arked longitudinal sculpture as well 
a~ by its smaller size. 

[192. 1tIacrochlamys andersoniana, }levill. 

N anina hone.c;ta, 'va,.. andersoniana, ]).Tevill: vide Appendix to 
Genu$, p. 141. 

~I. honestcl, var. h~nuiol", ~·evill, M6'.: vide A.ppendix, p. 141.] 

[Macrochlamys honesta, Gould, \vhicb \vas inserted here In 
l)r. Blanford's ~fS., is placed in- a ne\v eubgenus.] 

193. Macrochlamys, patens, Blf'. 1). Z. s. 1 B04, ii, p. 0145, pI. 2;), fig. 15. 

Shell narro"o]y but perspectively Uln bilicate, conoidly depressed, 
8ublenticular, smooth, polished, marked \\-ith parallel Inicroscopic 
~pil'al ( longitudinal) illl prpssed lines, not close together, but at. 
irregular intervals, above and belo\\r, ta\vny bro\vn; spire conoidal, 
But·ure slightly ilnpl·es~ed; ,,'hods 4~; convex, the last rather 
broader, blunt ly angulate at the periphery, convex beneath, com
pressed around the uln bilieus; aperture diagonal, subtrapezoidal, 
almost securiform; peristome thin and straight, columellar margin 
oblique, ,triangula.'rly reflected. 

l\fajor dianl. 7, min. 6, height 3! lum. 
flab. ll'ra\',ady 'Tnl.1~Y, l>egu; 'l'h~yetmyo, Basseiu. 
In lllany respects this shell l'esen1bles M. h,ontsta, but 18 
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distinguished by its Ulllbilicus, sculpture, &c., besides its very 
llluch smaJ1er size. 

Animal light grey. A very small lobe overhangs the small 
mucous pore. 

c. JS1,ells not e.vceedillg 6 '1"111. 

(Generic position very doubtful.) 

a' Turbinctie. 

194. Macrochlamys' pungi, Theobald (Helix),J.A.6f.B. 1809, p. 307; 
PfJ". (lIelix) MOlt. llel. v, lR68, p. 134; H. a- 1'. O. 1. 1876, 
pI. 16, fig. 9; Nevill, NaninB (l\ljcrocystis), Hanf1,.l. i, 1878, p. 38 ; 
Go(hlJin-At~te11 (~lnCl"Ochla.nlys ?), llfol. Ind. i, 1882, p. 90, p1.14, 
fig. ] (shell). 

MaCl"OchlamY8 poongi, Tlteob(iid, Cat. 1876, p. 19. 

Shell perforate, turbinate, rather thin, chestnut-brown, " .. ith 
very close Illicro~copic sculpture of fine impressed longitudinal 
lines, hardly visible on the upper \\'oo1'ls; spire cOlloidal, suture 
deep; ~hor}s 6~, con vex, regularly increasing, the last not 
descen(hng, rounded at t.he periphery and below; aperture alnlost 
vertical, . roundly lunate; peristome thin, right Innrgin slightly 
arcuate, columellar slight} y expanded, vertical above and trian
gularly reflected .. 

Major diam. 6'5, min. 6, height 5 mro. 
Hab. Moulmein (Plleobald, Stuliczka). 
Near M.? rnolecula, but Jarger aJld higher in the spit;e. 1.'be 

measurements are those of a large adult shell; smaller speci1uens 
are 5 to 6 lllm. across. 

h'. lJel),l"eased 0''- conoidly de:J.,,·essed. 

a". S'I)'I,ootlt. 

195. ltIacrochlamys 1 molecula, Bs. (llelix) /I. M. N. H. (3) liii, 1859, 
p. 389; lY," (Helix) Mon. Hel. v, 1808, p. 69; Stole (l\Iicl'O
cystis) J. A. S. B. 1871, 2, }>. 2lj], pl. 18, figs. 11-13 (anlf.tolny) ; 
H. ~ 1'. (Helix) C. I. 1876, pl. 32, figs. 8, 9; Nevill, Nanina 
{Micl'ocystis), Han~-l .. i, 1878, p. 88; God1o":n-Au8ten, Mol. Ind. 
I, 1882, p. 88, pI. 16, fig. 8 (shell). 

Shell narrowl.v perforate, depressedly conoidal, thin, smooth, 
without longitudinal 8cu1pture, bro\vnish horny, approaching pale 
chestnut in colour; spire. ]0\\1, conoid, ,,,ith con\'ex sides and 
obtuse apex, sut.ure ,veIl impressed; whorls 5-5!, rather closely 
\vound, convex above, the last rounded nt the periphery 8nd 
convex beneath; aperture scarcely oblique, broadly lunate; peri
stotue thin, straight, columellar lnnrgin oblique, slightly curved, 
very briefly reflected above. 

l\'lajor <linIn. 5, lniu. 4, height 3 mnl. 

H ab. Rangoon (~l'lteobald), ~1oulmeill (S.tcliczka), common; also 
Kalima Doung, near AYa (1Y. 'Ir

• B.); Assam? and Kbasi HiUs? 
(teste Netl-ill); Lamllllu, Sianl (Daly, see Proc. 1\fal. Soc. v, p.2i5). 
A COllllll011 and ,\'idely distributed f.01'1)1. 

AnilllaI grey to black; foot narrow, sole with two grooves. 
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Left mantle-lobe (slJell-lobe) reflected over the outer lip, but not 
much produced; right mantle-lobe above short1y linguate. 1.'ail
gland distinct, \vith a hooli-like 81>l'endage above. Genitalia 
siInple; no spermathecll nor dart-sac ,vas seen; penis very simple, 
",ith a small l{alc-sac at the point where the vas deferens jOiD~. 
Jaw broad, smooth, ,vith a projection in the middle inside. Teeth 
of raduln. in straight transverse ro\vs of about 120 each; Iniddle 
tooth of each ro\v represented as quinquecuspid ~., having two 
lateral cusps on each side, t61e terlninal cusp long, pointed, and 
curved; inner laterals \vith t\\'O out.er lateral cusps and one inner 
one; outer laterals bicuspid, "'ith an outer hasal lateral projection. 
(FroID Stoliczku's notes.) 

196 • .Macrochlamys' curvilabris, Elf. P. Z. S. 1904, ii) p. 445, pl. ~5, 
fig. 13. 

Shell perforate, depressed, bro\\"l1ish, smoot.h, polished, scarcely • 
striated; spire very long, suture \vell impressed; ,\~hor)s 5~, 
regularly increasing, convex above, the last descending sOJJJewhat 
to\\rards the aperture, rounded at the pel'iphery, tlatly convex 
beneath; aperture oblique, broadly lunate; peristome obtuse, 
\vhite and thickened inside, and much curved, upper margin 
slightly arcuate, basal prominently curved for\vard in the middle, 
columellar oblique, slightly reflected. 

l\1ajor diaill. 5~, mill. 5, height 2 mm. 
11 abe Arakan 1-J ills \vest of Prome. 
This is the small forlll, ""'ith the curvature and thicl{ening of 

the peristolne exnggerated," nlentiollHd tunongst the Burmese 
shells collected by Ine in 18GO-u2 (J. A. S. B. 1865, 2, bottom of 
p. 80). It is nhnost a miniature of J.I. lt81Jicies. 

b" Longitudinally st'l'iated. 

197. Macrochlamys! perpaula, lJs, (IIelix) A.IJI. N. H. (3) iii, 1859, 
p. 3BO; 111'. (Ilelix) ~lfon. Hel. v, 1886, p. 69; Nevill, Naniull 
(Microcystis), Iland-l. i, 18i8, p. 37; GOd1Viu-Auste'll, lJ£ol. Ind. 
i, 1882, p. 89, pl. 14~ fig. 0. 

~hen Ininutely perforate, depressedly globose, smooth, not 
polished, obliq uely striated, and very minutely spirally (longi
tudinall.v) ribbed throughout, urn ber-hro\\"D; ~pire conoj~Jy con~-ex, 
apex bluut, suture ill1 pressed; ,,'horIs 4, gradual1y IncreasIng, 
~onvex, the last rounded at periphery and be]o\v; apert.ure 
oblique, lunate; peristoille straight, acute, columellar margin 
oblique, slightly retiected above. 

l\lajor diam. 2, Inin. Ii, h~ight 1~ ron}. 
Hab. Pbiethan, Tenasserim (TJleobald), Moulmeiu (Slol·iczka). 

Nevill refers to this species shells froJn Thayetlllyo, AraliBu,. 
Darjiliug, and Pareshna,t,h r the last t\\'O are very unlikely] .. 

Allied to ~11. 'nolec'Ul((~ but, besides its much smaller size, it is 
nlore globose (Benson). 

* ~'his nmy be due to an el"l'Or of o~er,atioJl: 85 in the l"lse of Sit414 
i" lid" . . 
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198. lIacrochlamys' pauxillula:, Rs. (IIellx) A. M. N. H. (8) iii, 
1859, p. aBO; Pfr. (llelix) Mon. Hel. v, 1868, p. 119; ? H.4- T. 
(Ilelix) (l. I. 1876, pI. 90, figs .. 7, 8, 9; lle v ill, Nallina (Micro
cystis), Iland .. l. i, 1878, p. 37. 

Shell perforate, depressed, thin, bro,,'nish borny, polished, 
marked \\tith close, very fine, longitudinal (spiral) lines above 
and below; spire convex, suture iftlpressed; whorls 4, convex, 
regularly increasing, the last rounded at periphery and below; 
aperture oblique, broadly lunate; peristome thin, straight, colu
Inellar margin curved, expanded and carried slightly !or\vard 
above. 

Major diam. 2~, min. 21, height Ii mm. 
Hab. 'l'hayetmyo, Pegu (Theobald, W. T. B.); ProDle. 
The specimens described above, though somewhat larger, agree 

\vith Benson's description and are from the saIne locality. The 
shell figured in the' Conchologia Indica' looks different, and may 
be M: curvilabri8. 

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 otht»r Islands in Bay of Bengal. 

a. Depres8ed. 

] 99. Kacrochlamys choinix, Es. (IIelix) A.. ~ll. N. H. (3) vii, 1861, 
p. 88; l1r. (Ifelix) MQIt. Hel. V, 1868, p. 117; H. ~ T. (Helix) 
(,~ 1. 1876, pI. 51, fig. 1 ; Godwin-A.usten, Mol. Ind. i, 1883, p.102, 
pI. 22, fig. 6; ii, 1898, p. 48; ide A.. M. N. H. (6) ii, 1888', p. 57. 

Shell obtectly perforate, depressed, thin, translucent, scarce]y 
8~riJLted, smooth, with fine, close, spiral (longitudinal) lines, only 
visible under a strong lens, on the upper surface, bro\vnish horny; 
spire very low t. suture sea/rcely impressed, almost flat; \vhorls 5, 
flat above, the inner rather closely coiled, the last broader, sub
angulatel.v rounded at the periphery, moderately convex beneath; 
aperture oblique, large, broadly lunate; peristolne sharp, upper 
margin arcuate, columellar nluch curved, vertical above and briefly 
reflected, partly covering the perforation. 

Major diam. 16, min. 14, height 7 mIn. 
llc(,b. MouJit Harriet, South Andnman. 
Distinguished by few \vhorls, mueh broader last ",-horl, and 

the flattened upper surface. The animal, according to Nevill, is 
very active and throughout black, except the sole of the foot, 
\\"hich is \vhite. 

MltC1·ocltla1nys choinix, var. gigantea, .:vevill (G.-A., P. Z. 
1805, p. 446; Mo1. Ind. ii, p. 48), from South Andamall Island, 
has neyer been described. 
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200. lIacrochlamys pseudochoinix, Rif. P. Z .. S. 1904, ii, p. 446, 
pI. 20, fig. 10. 

Sh~ll subobtectly perforate, depressed, thin, smooth, slightly 
polished, brownish horny, subQbsoletely plic:ltely striated trans
verse]y and Inarked with fine, close, microscopic, slight1y flexuous, 
spiral (l~ngitudinal) lines above and below; spire very low, suture 
scarcely inlpressed, almost flat; \vhorls 5, rather Hat above, the last 
lnuc·h broader, rounded at the periphery, swollen beneath; aperture 
oblique, subdiagonal, large, subovatel.V' lunate; peristome acute, 
upper mnrgin arcuate, columellar lTIuch curved, vertical above, 
briefly reflected, partly cC)vering the perforation. 

Major din.m. 14, min. 12, height 7 InID. 

flab. Great Cocos Island, Bay of Bengal. 
Near M. choinix, but considerably more tumid beneath, ,,·ith 

rather higher spire and much stronger spiral sculpture. The 
aperture is much rounder, being very little broader than high, 
1 x 7·5 rom., "'hUst in a specimen of M. choini.1: the dimensions 
are'; X 8·5 mit). 

201. Macrochlamys exul, Tlleob. (Helix) J. J4.. ,s. B. 1864. p. 245; 
Stole (Helix) P. A. ,So R. ] 870, p. 87; H.~· T (Helix) a. I. 
1876, pI. 62, figs. 1, 2, 3: l'lel'ill, Iland-l. i, 1878, p. 28 ; Godl0in
A mien, Mol. Ind. i, 188~, p. 10:3, pl. 22, fig. :3 (shell) ; ii, ] 907, 
}l. 16!>, p1. 111, figs. 2-2 tl (part of aninlal, genitalia, & radula). 

Orobia (Helix) andamanen~is, Tryon, Al1~. Jour. Conch. v, 1869-70, 
p. 110, pI. 10, fig. 4; 11r. Mon. Hel. "Vii, 1876, p. 108. 

Shell subobtectly perforate, conoidly depressed, smooth, not 
highly polished, with fine, close, longitudinal striation (sometimes 
indistinct) under the microscope, translucent, light brownish 
horny; spire low, conoidal, sides rather convex, apex obtuse, 
suture shallow; \vhorl~ 6, gradually increasing. the lust somewhat 
compressed and very bluntly angulatc at the periphery, convex 
beneath; aperture oblique, lunate, almost semioval; peristome 
thin, columellar lnargin oblique, triangularly reflected above, 
parUy covering the perforation. 

~'1ajor dianl. 15~, min. 14, height 7"! mm. A large specimen 
llleasures 17 x 15!'x 8. 

Hab. Port Blair, in South Andaman. 
'l'he height of the spire varies, and inunature specimens appear 

flatter, more closely "round, and much more angulate than adults. 
Sue.h shells appear to be frequently mistnl\en for M. 8tephus, 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, ,vith a blunt overhanging lobe. 
R.ight and left shell-lobes are present, the latter apparently larger 
than USlutl in the genus. In the generatiYe organs the penis has a 
coiled c~runl; 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 spermnthcca consists of an oval sac at the end of a 
thickened stem. 

or 

c 

E 

Fig. 49.-J.llacl"Oc!Uamys e.nel. 

A. Portions of the mantle-zone showing shell- and doraal1obes. X 3-3. 
B. Genera~ive organs. X 6. 
C. Jaw. XI8. 
D. Teeth of tbe radula. 

Macrocklatngs heata. 

E. Teeth of the radl 4. X 413. 

Jaw moderately curved, with a slight median projection. 
Ra.dllla form ula : 

35 • 1 . 10 AI. 10 . 1 . 35 
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. J 
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'fhis radula is very different from that of typical llram'orhlctntJ/8, 
and 80 is the genitalia, and if it should be common to all the 
~\ndaman species it would constitute them a good subsection. 

Aculeate laterals have been noticed in the following species :
J[ . .iainiana; l.lf. cast(tneo-lcr-biata; in J.lf. tU[J1tJ'iu))~ the outermost 
teeth; and in Jf. (laiingensis· they are nearly aculeate.] 

202. lIacrochlamys stephus, Bs, (Ilelix) A .. .:ll. N. H, (3) vii, 186], 
p. 84; lYre (IIelix) Molt. llel. v, 1808, p. 105; ? H. ~. 1'. (I-Ielix) 
(Y. L 1876, pI. 62, figs. 4, 5, 6; Nevill, Xaniua. (l\Iacrochlamys), 
Ilalld-l. i, It37A, p. 23; GOtl'l()ill-~411t::dplI, A. ~lf. !y. I-I. (6) ii, 1888, 
p. ;)6; irl. 1). Z. S. 189:), 1>P. 441, 4:lu; irl . . Jf olr Ind. ii, 1898, 
p.OO. 

Shell narro\vly perforate, depressed, slnooth, \\lith faint tnicro
scopic traces of Ininute,close, spit·al (longitudinal) striation, polished, 
pale yello\vish or greyish bro","n; spit'e very depressedly cOlloidal, 
sutl1re faintly ilnpressed; u··horls 0-7, slightly convex above, in
creasing slo"rly ILnd regularly, the Jast rounded outside, obtusely 
subanguJate above the periphery in ilnmatul'e shell~, convex 
beneath; aperture slightly oblique, lunate; perist0l11e thin, upper 
margin straight, basal slightly 319cllute, colunlellar oblique, ex
panded t~rotlghout the greater part of its length, Inore broadly 
above. 

Major diuln. 12~, nlin. 11, .height nearly 6 mm. A rather 
smaller specilnen ,,·ith 6 \vhorls measures III X 101 X 5 mm. 

1lab. l\'Iount Harriet, Port Blair, South Audaman 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 difterent shell.. .Jl. 8tepltus may be recognized 
by its closely-wound ",horls, lo\v spire, and ,,'ant of distinct 
sculpture under the micro~cope. 

Animal throughout yello\v, except the tentacles, which are 
black, sole of foot also yello\\" (Nevill). 

[In 8 specimen recently examined, sent home by Mr. G. 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 crecum; the jaw a small central projection. In 
the radula the .laterals are slightly curved aculeate teeth, and the 
formula is 

30 • 1 • 10 • 1 • 10 • 1 . 30 
41 • 1 . 41 

in all respects similar to that of .AI. &1:ul.] 

*203. l'tIacrochlamys woodmasoni, Godlcl~n-Au8ten(Nevill,.1lf.S.),Mol. 
Ind. i, 1888, p. 209, pl. 53, fig. 2. 

Ma~rochlamys woodmasoniana, Godwin-Austen, P. z. S. 1895, 
pp. 441, 446. 

'" Shell not quite mature, pp.rforation Dliuute, very depressedly 
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globose, glassy, rather solid; sculpture quite smooth; ",-horls 6, 
closely \vound, flat above, subangulate above on periphery. 

"Major diam. 9-5, min. 8, alt. axis a-5, body-whorl 2·8 mm." 
(Godwin-Austen. ) 

Hab. Little Cocos Island, Bay of Bengal. 
The figure represents a. discoidal form, not unlike that of 

M. consepta, \vith a scarcely exserted spire. The shell is deep and 
tumid belle~th, aqd the greatest dinlneter Inuch nearer to t.lle spire 
than to the base. 

b. Dep)·esledly conoid, more or less lenticula) .. 

204. lfacrochlamys aulopis, Es. (Htlix) A. lJ'1. ~ •. Il. (3) xi, 1863, 
p. 318; H. ~.. T. (l-Ielix) C. I. 187f1, pI. 30, figs. 8, 9; ~ln·ill 
(Nanina.), Htt'lld-l. i, 187B, 1>. 32. 

Helix 8.ulopsis, Pfr. Mon. Hel. v, lR68, p. 9:3; Godwi1l-AvsteIJ 
(MacTochlamys), P. Z. S. ]89!), p. 4-lfj. 

Shell openly perforate, subllmbi1icate, depressedly conoid, len
ticular, smooth, slightly polishecl, Ininutely decu_ated beneath a 
lens by transverse and rather distinct 10ngitudinal lines both 
above and below, thin, translucent, greyish-bro\\·n horny; spire 
conoidal, suture very slightly illlpressed; \vborls 5, gradual1y in
creasing, flatly convex above, the last sharply carinate at the 
periphery, moderately convex beneath; aperture oblique, quad
rat-ely lunate, subsecuriform; peristoole thin, columellar margin 
slightly oblique, carried for\vard, and triangularly re8ected above. 

Major diam. ] 2, min. 10, alt. 6 InrD. 
11M. South Andamflll Island, l10t com mOD. 

Animal light grey, Inottled \vith a darker shade (l\?evill). Right 
shell-lobe well developed. Teeth on radula +20.8 1.8. 20+ 
about. 

205. Macrochlamys pS8udaulopis, Gotlwin-Amten (Nevill,. MS.), 
A. M. N. H. (6) ii, 1888, p. 66; ide P. Z. 8. 1895, p. 447. 

This is distinguished from M. (tulopis by rather smaller size, 
brighter and Inore rufous-bro\vn colour, by the longitudinal 
(spiral) sculpture above and belo\\? being less strong, and fine and 
close instead of distant, by the suture beillg rat.her deeper, the 
whorls more convex, the last \vhorl Jess sharply keeled and more 
8\vollen beneath, the aperture higher ill proportion to th~ breadth, 
and the columellar margin vertical abov'e and broadly reflected. 

Major diam. 10, min. 8, height 6 mm. 
Hoi,. South Andaman Island.. Common' on Mount Harriet 

(Nevill). 
Animal blackish throughout. 

206. Itacrochlamys fcrdiana. GoaUJm-Aft.8teu (iYevill,. MS.), A. Jlf. 
N. H. (6) ii, ] 888, p. oU; ide P. Z. 8. 1890, p. 446. 

Shell subobtectly perforate, depressedl}' conoid, bluntJy keeled, 
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thin, pale yellowish to rufesrent horny, not' polished above, more 
so beneath, transversely striated and with subobsolete rather dis
tant longitudinal (spiral) lines, and opliquely somewhat closely 
irregularly and flexuously rugate above, faintly decussated and 
nauch smoother belo\v; spire conoidal, the sides convex, apex 
obtuse, suture almost flat; ~ whorls 5, flatly convex above, the 
last rather broader, bluntly angulate at the periphery, slightly 
tumid beneath; aperture oblique, subovately lunate; peristome 
thin, in one plane, columellar margin curved, scarcely yertical 
above and briefly but broadly reflected, partly concealing the per
foration. 

Major dis·m. 18, min. 16, neight 10 mm. 
Hab. South Andalllan. 
Distinguished by its peculiar wrinkled surface. By t·his you~g 

specimens may be separated from M. paeuclaulopis, which they 
otherwise resem hIe. 

207. Jtlacrochlamys' perinconspicna, Godwin-.A.1J,8ten (Neulll, MS.), 
A. M. N. H. (6) ii, 1888, p. 57. 

Shell Darro\,~ly umbilicate, conoidly depressed, sublenticular, 
not very thin, slightly polisbed above, more brilliantly beneath, 
marked with fine, close, spiral or concentric (longitudinal) im
I>ressed lines above and belo\v, brownish horny; spire conoidal, 
\vith the sides convex,· apex obtuse, suture impressed; whorls 5, 
regularly increasing, convex; last whorl bluntly aftgulate at peri
phery, convex beneath; aperture oblique, subangulately and 
broadly lunate, subovate; periRtome straight, basal margin mnch 
rounded, columellar vertical, s1ightly reflected. 

Major diam. 7-5, min. 7, height 4 mm. Smaller shells measure 
6 x5x3·5 mm. 

Bab. Little Brother Island, Andaman group. 
This is probably not a Macrochlamya. 

208. lIacrochlamys' battimalvensis, God'loin~A.U8ten (Nevill, MS.), 
A.. M. N. H_ (6) ii, 1888, p. 08. 

Shell narrowly urn bilicate, depressed, lenticular, compressedly 
carinate, not thin, smooth, finely transversely striated and decus
sated with microscopic rather distinct longitudinal impressed lines 
above and below, bro",·nish yellow; spire low, conoidal, suture 
almost flat; whorls 4!, flatly convex, the last cOlupressed above 
the prominent l{eel, more convex beneath, tumid around the deep 
pervious umbilicus; aperture oblique, subsecuriform; peristome 
thin (? immature), straight, columellar margin vertical, rather 
broadly reflected. 

Major dianl. 9·5, Dlin. 8, height 4 mm. 
Bab. Batti Malve, one of the Nicooor Islands_ 
This shell is not like any knO\Vll Macrocltlarnys: and the only 

specimen may be immature. 
K 
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(}. Species from Indian Peninsula and Ceylon, having Rajputana, 
Central India, and Chutia Nagpur on the north. 

( o.r tlte greater numbe)- the generw affinities are doubtfuZ.) 

a. Su,bglobosely depressed 01- 8u~turbinate. 

a'. Longitudinal sculpture l1ruent ('I1licrOlCOpical). 

209. }[acrochlamys'. ten~icula, H..J.d. P. Z. 8. 1868, p. 14, pl. ~4, 
fig. 9; Pf. (Helix) Mon. Hel. Vl1, 1876, p. 94; H. 4- T. (HelIx) 
C. I. 1876, pI. 89, .figs. 1, 10; Blf. J. A. 8. B. 1880, 2, p. 196, 
pl. 2, fig. 8. . 

Naninll (Macrochlnmys) eifulgens, Nevill (Btf. MS.), Hand-J. i, 
1878, E. 26. 

Nanina (Microcystis) tenuicola, Netill, Ha'Ild-l. i, 1878, 'P.36 ; Peile 
t~Iicrocystina), Jour. Bom. N. H. Soc. xi, 1897, pp. 188, 262. 

Shell openly perforate, subum bilicate, turbinate, thin, yellow or 
ful VOllS horny, polished, transparent, striatulate, and under the 
luicroscope finely decussated on the upper whorls with' minute, 
close, ilnpressed spiral (longitudinal) lines; spire subconical, th.e 
sides slightly convex, apex obtuse, suture slightly impressed; 
whorls 5!-6, flatly convex above, rather closely wound, the last 
subangulate at the periphery (distinctly angulate in immature 
shells), convex beneath; aperture oblique, diagonal in the young, 
ro'und1y lunate; peristome thin, straight, columellar margin much· 
curved and nearly vertical above, turned back at the perforation. 

Major diam. ·9, min .. 8, height 7' mm. 
Bab. Bombay and the Western Ghats, Khandalla, Saltara, and, 

according to Nevill, Burst. I obtained young specimens in the 
Rnjpipla Hills at Dholgaum. 

The animal is nearly black; foot very long and narrow; shell
lobes to mantle smal1, pointed; 8 large lobe above the mucous 

pO~his shell is easily recognized by its turbinate shape. The 
specimen originally described by H. Adams, 6 mm. in diameter, 
was imlnature. Some shells measure 10 mm. in major diameter. 
The young shell, ho\vever, with 4 whorls and the aperture diagonal 
and almost securiform, is thicker than older specimens and has all 
the appearance of an· adult shell, the peristome being rather 
blunt. 

b'. iVo longitudinal sculpture. 

210. M:acrochlamys fragilis, Hutton (Nanina), J. .A.. 8. B. 1888, 
p. 216; Pfr. (Helix) Mon. Hel. i, 184:7, p. 48; iv, p. 30; Ben,. 
Helix (Nanina), A. M. N. H. (2) ii, 1848, p. 163. 

Shell openly perforate, 8ubturbinately depressed, thin, polished, 
smooth, pale umber; spire conoidal, apex obtuse, suture impressed; 
",borIs 4!, 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, columella.r margin incurved, vertical and rather 
broadly reflected above. 

MBjor diam. 7f, luin. 7, height 5 mnl. 
Hab. Kirmalliah, about 5 miles from Neemuch in Central India 

(Hutton). 
The original specimens were found crawling on Dhak or Pallis 

(Butea frondosa), and it is not clear that they \vere mature. The 
description is taken from two immature specimens in the Britisll 
Museum, presented by Capt. Hutton. Tbe diameter of Hutton's 
type was 0·35 in. (9 mm. )... The species is aHied to M. tenuicula, 
but is more 6penly perforate and less angulate at the pheriphery, 
besides wanting the longitudinal sculpture of that shell. 

211. l'lacrocb1a,mys' lixa, Blf. NRnina (Macrochlamys P), J. A.. 8. B. 
]866, 2, p. 35; Pfr. (Helix) Mon. Hel. v, 1868, p. 79; H.'~" T. 
(Helix) 0.1.1876, pl. 149, figs. 5, 6; NeVill (Nauina),·Hand-l. i, 
1878, p. 26. 

Shell subobtectly perforate, depressedly turbinate, subglobose, 
very thin, above dull, without lu~tre, and, besides the ordinary 
striation, marked with fine, close, flexuous, transverse 'impressed 
lines under the microscope, polished beneath,olivaceous or fulvous 
with an olive tinge; spire conoidal,> suture hnpressed; whorls 6, 
convex, tbe last much broader, rounded at the periphery, tumid 
beneatb. Aperture oblique, large, roundly lunate, almost 88 high 
as broad; peristome thin, straight, columellar margin 81ig~tly 
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 Ganjam (BaU, Beddom~). The locality origi

nally given, Anaimalai Hills, appears to have been a mistake. 

212. lIacrochlamys' hebescens, Blf. Nanina (Macrochlamys), J. A. 
8. B. 1866, 2, p. 34; Pfr. (Helix) Mon. Hel. v, 1868, p. 78 ; 
H. ~ T. (Helix) o. I. 1876, pI. 149, fig. 1; ? Nevill, Nanina 
(Macrochlaniys), Hand-I. i, 1878, p. 26. 

Shell scarcely perforate, conoidly depresRed. yellowisb or fnlvous, 
thin, horny, dull (without lustre), marked with ver~ close, micro
scopic, inlpressed, oblique (t!ansverse, so~ewbat l~regular and 
wavy) lines above, more pohshed R?d radlately Stt:1ated b,elow; 
spire low, apex rather acute, prominent, subacuIDlnate, suture 
deep· whorls 5i, rounded, the first narro\v, the last much broader, 
very bluntly subangulate at the periphery and tumid beneath; 
mouth large, nearly vertical, lunately subovate, breadth exceeding 
the height; peristome thill, straight,. Inargins subd!stant, united by 
a very thin callus, columellar margin nearly vertIcal above, .very 
briefly and broadly reflexed t noarly covering the perforation. 

l\lajor diam. 15, min. 12!, height 8! llUU. 
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Hab. J ~ypore, Viztlgnpabuu. The ·locality originally given, 
Anaimnlai Hills, is erroneous, us in the case of M. inja'U8tc, and 
ltl. l-ixa .. 

1~hi8 lnay perhaps be a variety of M. lixa, with a lo\ver spire. 

213. Macrochlamys pedina, Ra. (Helix) A. M. N. H. (8) xv, 1865, 
p. 13; l~fr. (IIelix) Mon. Hel. v, .. 1868, ,p. 100; 'lli. vii, 1876, 
pp. 108, 530; H. ~ T. Co I. 1876, pI. 51, fig. 3; 8tol. J. A. 8. B. 
]872,2, p. ~12, footnote; GodllJin-Ausfen, Mol. Ind. i, 1898, pl21, 
fig. 13 (sculptul'e of inner 'VhOl']S) ; ide ii, 1907, pp. 87, 133, 
pI. 83 (nnntol11Y); Peile (Nanina), JOltr. Bom. N. H. Soc. xi, 
1897, p. 13a; Kohelt, Nnnina (Xestina), Mart. ~ Chema. SYBt. 
Concl".- Cab., Zonitidre, 1901, p. 980, pI. 254, figs. 4, 5; ide 
(l\JacrochlnnlYs) t. c. IDOl, p. 1021, pl. 263, fig. 2. 

IIelix vitl'inoides, Plr. (pt.), Mart. ~ Cl,eJnn. (nee Desk.) Byst. 
Conclt.-Cab. 1901, pl. 110, figs. 10-12 (nec 13-15). 

Shell rather openly perforate, conoidly depressed, very thin, 
translucent, polished belo,v, less so above, smooth, without longi
tudinal sculpture, but minutely, closely, and llexuously striated, 
transversely on some of the inner \vhorls, yello\\7ish to fulvOllS 
llorny; spire very low, but varying in height, suture impressed; 
,vhorls 6!, slightly convex above, the last broader, bluntly sub
angulate above the periphery, some\vbat tUlnid beneath; aperture 
slightly oblique, roundly lunate; peristotne very thin, columella.r 
lnnrgin much cur\'ed, vertical and rellected above, partly covering 
the perforation. 

l\Jnjor (liam. 30, min. 25!, height .13~ mm. Other speeimens 
Dleasure 30, 26~, nnd I5~, and ~~, 23, and Iii. 

Fig. 50.-1IIacrocltlamys pcdilla. 

Hab. A considerable part of the BOlnbay Presidenry. Comlnon 
at BOlnbay and l(handalla, and reported from Cutch (Stoliczkct), 
l>oonn, Singhnr (lV. T. B.), Ahmednagar, and South Canara 
(BeddolHe). 1'he South Canara shell has a higher spire. A very 
similar form, perhaps a variety, is found at Karoul (Bedclome). 

Aninlal pale to dark grey or blackish in colour; shell-lobes ,vell 
developed, right dorsal lobe nmple, 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 MClcrocltlamys by tb~ 
emenD1 of the 111ale organ not being coiled, [thus resenlbling much 
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more that of .A.riopl~anta]. The spermntheca is very long and the 
dart-sac long and cylindrical. 

This is the largest Indian peninsular species. 

Fig. 51. -ltfacrochlanlYs pcdi1l4. 

A.. Mantle-edges, showing shell- and dorsal lobQs. X 3. 
Genitalia. X 3. 
Spermat(>phore. X 3'4. 
Ditto, portion of fiulue of. , X 22'5. 

Macrocldamys hardwickii. 

B. Genitalia. Enlnrged about 3 t.jm~s. 
Teeth ot" the radllla. 

214. Kacrochlamys infausta, B{f. Nanino. (l\Iacrochlfunys), J. A. 
S. B. ]866, 2, p. 36; P.lr. (lIclix) Mon. 11el. v, 180B, p. 124; 
H. ~ 1'. (IIelix) C. 1. 1876, pI. 159, figs. 2, 3. . 

Shell openly perforate, subumbilicated, conoidly depressed, sub
globose, thin, translucent, with a dull greasy lustre above, glassy 
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below, brownish tawny; sculpture as in M. hardwickii, the longi
tudinal strire 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 peripbery, tumid 
beneath; aperture oblique, roundly .. lunate, margins converging; 
peristorue thin, basal margin subarcuate, colulnellar margin luuch 
curved, vertical above and rather broadly triMlgularly expanded 
and carried forward, not reHected. 

Major dinm. 22, lnin. 20, beight 14 •. Larger specimens mea
sured 24l X 22! x 14l and 26 x 2i}!)( 14i. 

Bab. .Russelconda, Northern Circars, Madras Presidency 
(Traill); Golconda. Hills; Ganjam and Jaipur (BeddOlne), not 
Anaimalais. 

This rescJnbles M. ha1·dtfJic1cii in form and sculpture, but is much 
larger and has a more open umbilicus. It is distinguished froID 
M. indica, .ld. petrosa, and M. pe1rplana by more globose form and 
by sculpture. ' It differs froln M. pedina in snlaller size, difierenti 
sculpture, rp,under periphery, and more open perforation. The 
expanded pdrtion of the columellar Inargin, viewed frOln beneath, 
is carried forward almost at right angles to the direction of the 
basal n1 argin. 

The locality originally assigned to this species, the Al1aimalai 
Hills, appears to have been given iu error, as in the case of 
.1lf. lixa. 

b. DelJ'ressed or conoidly depressed. 

a'. Diamete'r not ~1:cet{lin!l about 15 ntm. 
/ 

(May possibly belong to Eurychlctmys.) 

215. Macrochlamys' umbrina, Pfl'. (Ifelix) Mon. Hel. IV, 1859, 
p. 49 ; H. ~. T. (Helix) O. 1. 1876, pI. 89, figs. 1, 2,3. 

Shell~ scarcely perforate, conoidly depressed, thin, translucent, 
polis~ed, 'very finely and closely striated spirally (longitudinally) 
beneath the microscope, bro\\'nish tawny; spire low, conoid" 
suture impressed; whorls 4l, conv~x, the last broader, rounded at 
periphery, flatly convex beneath, sunken around the perforation ; 
aperture slightly oblique, lunate; peristome thin, straight, columellar 
lnargin oblique, reflected abov~, almost concealing the perforation. 

Major diam. 8, min. 7, height 4! mm. 
H(('o. Ceylon, BadulJa district (Layarll). 

216. Macrochlamys' nepas, 1Yr. (Helix) P. Z. S. 1855, p. 01; f:d. 
(Helix) Mon. Hel. iv, 1859, p. 24; H. ~ T. (Helix) U. L 1876, 
pl. 182, figs. 1, 2.-

Shell narrowly perforate, conoidly depressed, thin, smooth, 
polished, tinely and closely striatAd spirally (longitudinally) 
beneath the microscope, orange-brown; spire conoid, suture 
impressed; whorls 4i, convex, the last broader, rounded at the 
periphery, tUlnid at base; aperture subvertical, roundly lunate; 
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peristome thin, straight, coluDlellar lnargill curved, vertical above 
and expanded, narrowly reflected. 

Major di8m. 7 f, min. 6i, 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 Pfeiffer's original descript~on. He 
d~cribed the shell as purplish brown, and the aperture as broadly 
lunate. 

217. Kacrochlamys' woodiana, Pfr. (Helix) P. Z. S. 1851, p. 254; 
ide (Helix) Mon. Hel. iii, 1858, p. 87 ; H. ~ T. (Helix) C. I.l~76, 
pL 32, figs. 2, 3; Neu,,·ll, JOU1.. Conchyl. xxvi, 1878, p. 60; ide 
Hand-I. i, 1878, p. 22. 

Helix C&lneola, Pfr. P. Z. S. 1854., p. 148; ide Mon. He I. iv, 185D, 
p. 47; H. ~ T. (J. I. 1876, pI. 12~, figs. 2, 3. 

Helix semifusca, apud Pf1'" Mon. Bel. iv, 1859, p. 62, pt.: lIee 
Desoo!les, vide Nevill, t. c. 

Shell very narrowly umbilicated, depressed, thin, smooth, glassy, 
yellowish to ful vous horny, with very fine indistinct spi ral 
striation only visible when highly magnified; spire low, conoidal. 
apex rather prominent, suture well impressed; whorls 6, convey 
increasing slowly, the last scarcely broader, bluntly subangu18t~ 
at periphery, flatly convex below; aperture oblique, broadly 
lunate; peristome thin, basal margin slightly arcuat~, columellate 
curved, oblique, not reflected over the umbilicus, but carried for
ward for a short distance. 
. Major diarn. 12, min. 11, height 5l rom. 

Hab. Ceylon and Southern India; Trichinopoly, Kolamalai 
Hills, Arcot (w. T. B.); Myhendra, Travancore (Beddome). 

A common species in the Carnatic and, apparently, in Ceylon. 
Nevill has shown that the true" Helix semifusoa of Deshayes, 
supposed to have been brought from Pondicherry, really came 
from Mauritius. At the sanle time the shell described by Pfeiffer 
is different from woodiana, as Nevill shows. The types of 
H. woodiana and H. carneola in the British Museum appear to me 
identical. 

218. Kacrochlamys1 rutila, Blf. P. Z. 8.1904, ii. p. 448, pI. 25, fig. 11. 

Shell perforate, depressed, glassy, polished, closely, minutely 
and regularly striated longitudinally (spirally) under the micro
scope above and below, light chestnut; spire very low, suture 
slightly impressed; whorls 6~ convex, the last broader, rounded at 
the periphery, convex beneath; aperture slightly oblique, lunate; 
peristome thin, upper margin slightly arcuate, basal nearly straight, 
columellar oblique, briefly and triangularly refl~cted above. 

Major diam. scarcely 15, min. 13, height 6 mm. 
11 abe Auagundi Shola, Anaimalai Hills (Bedclo'llle). 
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219. lIacro~hlamys' va~cola, lYr. (Helix) P. Z. s. 1~4, p. 289; ide 
(Hehx) Mon. Bel. lV, 1859, p. 46; H. ~ T. (HelIX) C. I. 1876, 
pI. 128, figs. 8, 9. 

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 fiat, 
suture shallow, slightly impressed; whorls 5, slightly convex, the 
last rounded at the periphery, convex below; aperture subvertical, 
lunate; peristome thin, straight, columellar margin obUque, ex
panded, reflected above. 

Major dialn. 12, min. 10, height 5 mm. 
Hab. Kundah Hills, the we~tern part of the Nilgiris (Pirrie). 

220. ltIacrochlamys to darum , W. ~ H. Blf. (Helix) J. ..t. S. B. xxx, 
1861_ p. 353, pI. 1, fig. 8; Pfr. (Helix) MUll. Hel. v, ] 868, 
1'. 106; H. ~ T. (Helix) (,'. I: 1876, pI. 64, figs. 4, 5; Nevill, 
Napina (Macrochlamys), Hand-I. i, ]878, p. 26. 

I 

Shell subobtectly perforate, 8ubturbinately depressed, thin, 
smooth, polished, minutely and closely striated concentrically 
(longitudinally) throughout beneath the microscope, rufescent 
bl'o,vnish horny; spire conoid, apex acute, suture impressed; 
,,'borIs 6, convex, the Jast. considerably broader, rounded at peri
phery, convex below; ·aperture subvertical, roundly lunate; 
peristome thin, basal margin slightly arcuate, columellar curved, 
vertical abov~, triangularly reflected parti"Uy c9\'ering the per-' 
foration. 

[" Animal of Nilgiri specimen very similar to H. vitritwidu 
(i. e. M. indir4, petrosa, &c.), and with precisely similar linguiforul 
processes to the mantle. Back very na.rro\v but not keeled above. 
Animal and mantle black."-Extract from D'I-. Blanford's Note-book.] 

Major dialn. 14, min. 12, height 7! mm. 
Bab: ~i1giri Hills; Pykara, Neddi\\'uttom, 6000', &c. AJso 

reported fro III other parts of the Nilgiris, from Tinuevelly and 
from the Shevroys. 

221. lV[acrochlamys' perrotteti, Plio. (IIelix) Zeitscnr. Mal. 1851, 
p. 13; ide (Helix) Mon. Hel. iii, 1853, p. 63; ide t. c. 'Vii, ]~76, 
p.lIO; ide (Helix) Ma7·t. ~ Cke,nn. 8.'18t. Concll.-Cah.1901, Ilclix, 
no. 1088, pI. 159, figs. 41-44; w.~. H. Blf. J. A. S. B. 1861, 
p. 353. 

Shell perforate, depressed, thin, smooth, polished, with extremely 
minute and close microscopic spiral striation, browni8h horny; 
spire very lo\v, conoid, suture slightly impressed; whorls 5!, 
rather convex, the last rounded at the periphery and flatly con
vex beneath; aperture subvertical, lunate; peristome thin, basal 
margin slightly arcuate, columellar oblique, slightly curved, tri
angularly expanded, but scarcely reflected above. 

l\fajor dianl. 8, luin. 7, height 4 111m. A sD"laller form lneasures 
7 x 6 x 3!. 
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Hab. On the plateau of the Nilgiris, 6000-7000'; Pykara, 
Avalanche, &c. A common species. The longitudinal sculpture 
is not easily detected. 

Hanley (Conch. Ind. p. vi, footnote 13) states that tbis species 
is African, but gives no evidence. Pfeiffer in the seventh volume 
of the Mon. Hel., published the same year (1876) as HanleJ's work, 
gi ves the N ilgiris as the only ~ocality. 

222. lIacrochlamys' prava, Bif. P. Z. 8. 1904, ii, p.443, pl. 25, fig. 9. 

Shell pe~rate, depressed (the axis rather higher in proportion 
to the diameter), thin, smooth, polished, with traces of close, 8ub
obsolete, irregular, longitudinal striation visible under a microscope, 
brownish rufescent; spire low, conoidal, suture faintly impressed; 
,,'horis 5, convex, the last considerably broader, well rounded at 
the periphery and rather tumid below; aperture almost vertical, 

Fig. 52.-Macrocldamys prava. 

subovately l~nate, almost circular; peristc,me thill, straight, 
columellar margin almost vertical, and slightly reflected above~ 
curved below. 

Major dialn. lOj, min. 9, height 5! mm. 
Hab. Beypur, Malabar (W. 1.'. B.), Anaimalai Hills (Beddome), 

Tmvancore. I have also specimens from Coonoor Ghat, Nilgiri 
Hills, apparent.Iy belonging to this form. 

This resenlbles the Arakanese M. 1ctt,mahensis, but is slightly 
less globose. 

223. lIacrochlamys' vilipensa, iJa. (Helix) A.. M. H. H. (2) xii, 1853, 
p. 93; Pfr. (Helix) Mon. Hel. iv, 1859, p. 49; H. ~ T. (Helix) 
C. I. 1876, pl. 89, figs. 4, 5, 6. 

Shell openly and perviously perforate, depressed, translucent, 
sinooth, polished, amber-coloured or ta'vny; spire slightly convex, 
apex obtuse, suture impressed; whorls 2, slightly convex above, 
regularly increasing, the last rounded J,t,t the periphery, convex 
beneath; aperture scarcely oblique, broadly lunate; peristome 
thin, stra.ight, columellar margin much curved, almost vertical 
above and reflected. 

l\lajor diam. 8, Inin. 7, height 4 mm. 
Hnb. Ceylon, Mehintali Rock (Layu'rd); .Calcad Hills, Travan

core (Belldo1ne). 
This species resembles M. nepos, but is distinguished by;nru-ro''''er 

last \vhorl, ]o",per spire, and Inuch more open perforation. 
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c. Upper surface transversely plicate or ribbed. 
224. lIacrochlamys' peringundensis, Bedd. P. Z. S. 1891, p. 313, 

pl. 29, figs. 13, 14. 

Shell minutely and subobtectly perforate, depressed, 8ublen
ticular, thin, translucent, polished, greenish horny, rather irregu
larlyand obliquely plicately striated above, SlDooth beneath, very 
minutely (microscopically) sculptured longitudinally above and 
belo\v with fine, close, papillose, irregular lines; spire l~w, 
conoidal, the height above the periphery les8 than that below, 
suture se-arcel.V impressed; whorls 5~, flattened abo've, th,e last 
broader, sharply 8ngulate at the periphery, swollen below; aper
ture obJique, 811gulately lunate; peristome thin, straight, columellar 
margin curved, vertical and reflected above. 

Major diam. 16, min. IS!, height 8 rom. 
Hab. Peringunda Hill, Anaimalais, 5000'. 
Apparently an ally of M. plicifera, with similar micro8copical 

sculpture, but distinguished by the plications not passing over the 
periphery and by other characters. Animal not known. 

d. Shell, not e:cceeding about 6 mm. (l incl,,) in dia1n.eter. 
(Generic affinities doubtful.) 

&. Deprused or conoiilly depres8ed. 

"h. Snloolh. 

22a. ltIacrochlamys' perfucata, Bs. (Helix) A. M. N .. H. (2) xii, 
1853, p. 93; Pfr. (Ilelix) Mon. Hel. iv, 1859, p. 50. 

"Shell scarcely perforate, depressed, translucent, purplish 
brown, highly polished; spire slightly raised, suture submar
ginate, apex obtuse; ,,-horls 4, rather convex, closely wound, the 
Jast rounded, convex beneath; aperture lunate, scarcely oblique; 
peristome straight, sharp, columellar margin vertical, gently 
reflected; umbilicus not pervious. 

"Major diam. 5, min. 3, axis 3 mm." (Benaon in Latin.) 
Bab. in the district of Galle, Ceylon (Layard). 
I do not think the Microcyatina from Bintenne and l\fatale 

(1800-2000'), north of the mountain complex in Bouth-western 
Ceylon, can be the same as this species from Galle on the south 
coast, IUthough referred to it by Godwin-Aufiten (Mol. Ind. ii, 
p. 110, pl. 92, fig. 4). It is quite possible that Benson's type, no\v 
no longer available, lnay have been immature, but the differences, 
especially in the character of the aperture, are too great to be 
attributed to age alone. 

226. Macrochlamys" tratanensis, JOft88eaU1ne (Vitrea), Me,n. Soc. 
Zool. ~'r. vii, 1804, p. 270, pl. 4, fig. 11. 

"Shell scarcely perforate, lenticular, depressed, thin, smootb, 
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 seluilunar; peri
btome simple, acute, thin, fragile, colu~nellar margin re1lected 
below and almost concealing the small umbilicus. 

" Major diam. 5, ruin. 4, height 2 mm." (JousBeau'J)U in Latin.) 
Hab. Nuwara Ellia, Ceylon. 
Probably not adult. The periphery is rounded, not angulate. 

Only t\\'O specimens were obtained. This might perhaps be 
.1.11. perjucata, but as it inhabits the higher mountains of Ceylon 
it is not safe to identify it ",-itb a species living near the sea
level. 

b'. Longitudinally s t'J";'ltt ed, 

227. lIacrochlamys' kandiensis, Godwin-Atuten (Nevill, MS.), Mol. 
Ind. i, 1883, p. 90, pI. 14, fig. 2. 

Shell perforate, conoidly depressed, rather solid, dark cbestllut
brown, polished, finely, rather distantly striated longitudinally 
beneath t he microscope above and belo w; spire 10 w, con vexly 
conoidal, apex ubtuse, suture shallow; '\\~horls 5, convex, the last 
,veIl rounded at the periphery and moderately convex beneath; 
aperture slightly oblique, rather broadly lunat~; peristome thin, 
columellar margin oblique, slightly curved and expanded, more 
reflected above. 

Major diam. 3i, min. 3, height 2 mm. 
Bab. Kandy, Ceylon. 

228. lIacrocblamys' neherensis, Ra. (Helix) A. M. N. H. (8) xiii, 
1864, p. 210; Plr. (Helix) Mon. Bel. v, 1868, p. 164; H. ~ l' 
(Helix) O. I. 1876, pl. 32, figs. 0,6; Nev. Nanina (Microcystis), 
Hand-I. i, 1878, p. 3~. . 

"Shell narrowly an~ deeply (perspectively) umbilicate, depressed, 
obliquely striatulate, decussated above and below \\'ith very close 
8piral or concentric impressed lines; spire slightly convex, apex 
flattened, suture marginate, subcanaliculate; whorls 5, slightly 
convex, the last rounded at, the perip~ery, convex beneath, exca
vated round the umbilicus; aperture oblique, broadly lunate; 
peristome thin, straight (in one plane), the margins joined by a 
thin Juinutely granulate callus; columellar nlsrgin subverticnl, 
short, slightly reJiexed. 

"Major diam. 5, min. 4, axis 2,mm." (Benson ill Latin.) 
Bab. Mahableshwar and KbandalLa (Fairbank). 
The description is a translation of Benson's Latin one, except 

that I have omitted the term lenticular. I bad specimens of this 
shell, but they have been crushed. 
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• 
229. lIacrochlamys' atoma, Blf. (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 above and beneath under 
the microscope with regular, parallel, subdistant, impressed line!1C, 
whitish horny; spire very low, almost flat, sutur~ .impressed; 
whorls 3~, regularly increasing, convex above, the last not 
descending, rounded at the periphery, 1latly convex beneath; 
aperture slightly oblique, lunate; peristome thin, upper and basal 
IDargins moderately arcuate, columellar JIlargin very oblique, almost 
horizontal, not reftected. 

Major diam. 1'5,. min. 1·2, 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 commonly with 
other shells amongst the dobris deposited by river-floods and 
marking their highest level. I believe I also obtained this shell in 
the Nerbudda VaJ.ley. All specimens obtained were dead and 
usually milky white. 

[Appendix to MAOROCRLllfIS. 

No. 116 (p. 79). IlacrochlamY8 vesicula, Bs., should be,v8aicula, 
Hutton. 

It is impossible now to ascertain on what shell Mr. Benson 
based bis first description of this species; he believed it bad 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 speoimens (p. 79) are 
distinct. 

The H. tJuicula of Hutton, 1837, was certainly Himalayan; he 
speaks of it as occurring 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, fifte~n years later, we find him 
giving an amended description of a shell he found at Soti Durga, 
at head of the Gangetic Delta, under the name H. vesicula. The 
typical specitnens are in the McAndrew Collection at Cambridge, 
and no"- before me, marked Himalaya; but it is not the original 
label, these were all destroyed, and fresh subst.ituted by MeAn dre \v • 
These shells are unmistakably from Lower Bengal, and I can see 
nothing to distinguish them from M. subjecta of Rajmahal. 

The two species from betw'een Neenluch and Mhow, recorded 
by Captain Hut.ton as Nos. 28 & 29, J. A. S. B. 183~, pp. 520-21, 
and of ,,?hich he gives descriptions of the animals (sufl!ciently good 
to distinguish them \,,"h~n somo one finds thelD again), cannot 
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possibly be the same ns the HitnaJaynn H. vesicula. IIutton, who 
wa..q a very accurate observer, noticed the difference between 
them: be says "they have no tentacular processes on the right 
side, no fleshy hook on tbe tail." No. a ]JeZi:IJ of 8 previous 
paper in same Journal, }'ebruary 1834, p. 83, was a Macrochlamys, 
and is now known as M. petr08a: "shell is like No. 29, but is 
lllore polished." 

No. 192 (p. 121). ltIacrochlamys andersoniana, Nevill. 

Nanina honesta, var. andersoniano., Nevill, J. A.. S. B. 1877, 2, 
p. 16; Z"d. YU111Jan. E:r:ped., Mol. 1879, p. 874. 

Nanina (Macrochlamys) honesta, var. andersoni, &eve, Conch. Ie. 
pl. 84, fig. 402 (as H. llonesta) ; Nev. Ha'lul-liat, i, 1878,. p. 24. 

Original description :-" This variety is distinguished (from 
typicnl honesta) by its less depressed shape, it is scarcely if at all 
angled at the periphery (the angulation being very distinct in the 
type form), the peristome not being. so broadly reflected over the 
perforation; .the substance and texture, perforation, shape of the 
aperture, and number of whorls are identital." 

Type of var. andersoniana from Ponsee (J. Ander,OfI,). 
Diam. 11, axis 6i; apert. alt. 4, diam. 5t mm. 
Nevill records: Bab. Thyetmyo, Sibsa.gur, Naga and Khnsi 

Hills, Chittagong and East Cachar, Dafia Hills, &c. 1 can only 
accept his Upper Burmah localities: Pudupyoo, ~nd Defile Irra\\'ady , 
Nan din, and Ava. Specimens fronl Bhanlo (.Anderson) in my 
collection do not agree ",ith the Assam sheHs, and I doubt the 
identification, many of the shells having been collected by and 
known to me.. 1'he des~ription of the Bhamo shell is as follows:-

Shell globosely and depressedly conoid, nal'ro\vly umbilicated, 
rather solid; sculpture very smooth Dud glossy, longitudinal 
micro striation ; colour pale horny ,,·ith a greenizdl tinge; spire 
moderately high, slightly convex; suture adpres~ed; whorls 4~, 
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 dialn. 10·3, minor diam. 8·5; alt. axis 5·0, alt. body 
wb\lrl 4·0 mm. 

Having examined the animal of M. honuta frOJD Moolayit, 
l'enasserim, I have found considerable differences between it and 
Jf. a"de,·soniana, especially in the radula; this last I consider a 
good species. It ,vas appurently this species, or one very 1ike it, 
which Stoliczka described in the Journ. -!\siat. Soc. Bengal, lSil, 
at the bottom of pp. 249-250, with the figures on pl. x\9ii. of 
teeth of the radula, tig. 14, and the spermatophore, fig. 13. 

No. 157. Macrochlamys beata, Godu/in-A uste-n. 

Teeth of rndula are figured on p. 126, fig. 4:9 E.] 
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[Ki!! to Species of Euplecta. 

A. Shell turbinate or subtul"binate, tIl in, hornl, finely 
decnssated above . • .'. 

B .. Depres~edly turbinate, or turbinate or lenticular, 
generally sharply keeled, with granular costulation 
or striation on Uppel" surface ••. 

ingol·di. 
8ubdtJCtll8at(J. 
baeo1li. 
neallea. 
pule/leU". 

8t'lnitlecU88(tia. 
'"08a1nonda. 
subcastor. 
travanco,"ica. 
'indicll. 
aliJizoll ata. 
e'fnilialut. 
lavis. 
binoyaeluis. 
verrtU'uia. 
fluetuosa. 
l>restQni. 
8cobinoide8. 
gardeneri. 

c. Globoselv conoId or depressed, with rounded }leri-
phery. • • . • • • • • • • 8ubopacn. 

partita. 
tl-i1Ileni. 

1). Conoidly depressed and carinate 

E. Trochiform. 
(e. Sculpture granular ••• 

b. Sculpture finely decussnted 

c. Snl00th . . ... . . 

F. Depressedlv tul"binate. 
Finely decussate. 

• • . . . . . 

.. 

aCtldueta • 
i8aiJellitla. 
colletti. 

Cacutnlnijm·a. 
granulife,.a. 
I'YJJ"a81na. 
t1.l1Titella. 
'Jnucro1&ifera• 
pllidia,. 
concavOIpi,·a. 
apicattl. 
orhiates. 

1IlUCosa.] 
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[Key to Species of Macrochlamys. 

A. Spec;~, Iro111 Hi1llalagQ8 toest of ]\Tepa/. 
tI. ~ubglobose or subglobosely depressed, not labiate. vesicula ° 

glaur.a. 
nuda. 
kulttensis. 

R. Species /1"0111, Easte10n HilnaiagtU (8ikh'-'11, an.cl 
Weste1." Bll,lttan). 

a. LBbio.te .. . . . . .. . . . . . 

b. Not labiate. 
a'. Subtul'binate .. • • 
b'. Depressed. 

a2• ~ph'811y (longitudinally) sculptured 

bt • Smooth •••••. ... . • • 
"3. Conoidly depressed, 'l"ugose trtl.llSVerSe 

(but DO longitudinal) sculpture. . . ••• 

c. \Vith free crecum to Dlale orgatn •• . . ... 

d. Shells not exceeding 6 mUl. 

Ir. Longitudinally striated or sculptured 
6'. Smooth .... . . ... .. . . . . 

C. Species from the Gangetic Valley and Delta, tIle 
N. W. Provinces, and Bengal with Raimahal H1118. 

fl. Depressed or conoidly depressed ••..•. • ...... . 
a'. Longitudinal ftexuous impressed sculpture 
h'. Very fine Dlicl'oscopic strim ..... . ....... .. 

h. Smooth.. ... . · • 

D. Sp~C~8from the Assam Hills, N01·tl" and South of 
Valley. 

a. Labiate . . . 

6. Not labiate 

tugu7·iu1n . 
1nain?oal'lOngi. 
da~ingen8i.tf. 
op"pa1°a. 
da1nsangensis. 

hodgsoni. 

sequa:l:. 
sequiltB. 
8ltperftua. 
,"akaen&is. 
["briell. 

patane. 
perfragilis. 
,·ickilaenais. 
8atkilaensis. 
ulnoellsi.s. 

'rol'ida. 
dU1iilingensis. 

indica. 
petrosa (t,rpe). 
ha1·dwicku·. 
suhJecta. 
lecythis. 
perp[o,na. 

at,·wolo,.. 
ca8taneo-lahiatft. 
hepatizo'll. 
lata. 
deCU88ata. 
lhotaensitl. 
rubellocinctl'. 
iJilineata. 
uda. 
cackarica. 
salmonea. 
godwin£. 
tertll£nus. 
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(1. ' • Shell globose. 
1/. Stro~ly or microscopically striate longitu-

dinally •••••••••.•••• .. ••. •. beata. 
fntllujmTe1UU. 

a' • Shell depressedl y c(lnoid. 
b" • SmootIi . .. • ••••••..••••.•. . .. .. 

c. lIpper surface transversely plicate or ribbed •. 

d. Shells not exceeding about 6 mm. (a quarter 
inch) in diameter. (Uenelic affinities often 
doubtful.) 

a. Subglobose or subturbinste. 
b. Slllooth •.••••••••.• . . .. .. 

b'. Longitudinally striatedl. .• . . ..... . 

a'• Depressed or conoidly depressed. 
b" • Longitudinally striated ••. • ••••••••••• 

E. Spem·es fr011l Burma, .A.raktm, and Tena"et-am. 
tI. Peristome labiate •••••••.••••• • .•.•••••.• 

(I'. Smooth ••••••••• •.••• ••••• • ••••••••• 

b. lleristome not labiate. • . . • •• . .•••••••••••.•• 
a". Longitudinally (spirally) striated. • ..•• 

b'. Subglobosely depressed. 
a"'. Smooth . • • • . •• •• . . . . . .. . ... 

Il'. Depressed or conoidly depressed. 
b"'. Smooth •.••••••••.••••. .. . 
6'. Longitudinally striated ••••. 

c. Shells Dot exceeding 6 mm. 
ti'. Turbinate ••• . ....••••• 
b'. Depressed or conoidly depressed. 

t"'. -Smooth • • • • • ••• . . 

fi·ug08U8. 

.,,,alzaUOellS';S. 
nengtlalltlls;s. 
raZa'lJ iellS is. 
lah"lK/,ensis. 
hooker;. 
lJlicilera. 
s/,iBha. 

nengloenBis. 
kolinemis. 
ru/Je,oti. 
tanire1UJis .. 
longicll,uda. 
(Zol·ani. 
Q1",p.,inaria. 
u'IrilJraticola. 

sata. 
pf/r-aia. 
rusticula. 

consepta. 
petfl8!t8. 
(lspides. 
chao,. 
~umalle1l8is" 
causia. 

salwinmais • 
dugasti. 

subpetaStI8. 
nO.l:ia. 
neb'Uwsa. 
not},a. 
AlJpoleuca. 
spreta. 
patens. 

PU1lgi. 

1nolecula. 
cUI"vilabris. 

b". Longitudinally striated . ". perpaula. 
pllll~illula. 
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F. Specie8 from Andaman and other Islands in Bay of 
Bengal. 

tI. Depressed 

bo Depressedly conoid, more or less lenticular •• 

-G. 8pecie8from Indian PenimWa and Oeylun. 
a. Subglobosely depressed or subturbinate. 

a'. Longitudinal sculpture present (microscopical). 
1/ No longitudinal sculptul"e. • ••• ••. 

b. Depressed or conoidly depressed. 
a'. Diameter not exceedipg about 15 mm. 

c. Upper surface transversely plicate or llObed .•.. 
d. Shells not exceeding about 6 mm. (t inch) .. in 

diameter. 
Q. Depressed or conoidly depressed. 

b .. Smooth • . . . . 
b' Longitudinally striated 

Genus PARVATELLA, nOT. 

Type, P.flemingi, Pfr. 

ckoinir. 
pseud()ckoin'l:t'. 
e3:ul. 
stepkus. 
10oodmasonl,·. 
aulopis. 
pseutlaulopi8. 
fordiana. 
perinconspicua. 
battimalvemzoso 

ten uicula. 
fragilis. 

~li..1:a. 
nelJescem. 
pedina. 
in:fausta. 

umiJrina. 
nepas. 
tDoodiana. 
rutila. 
vallicola. 
todarum. 
perrotteti. 
prava. 
viUpema. 
peringundensu. 

per.fucata . 
tratantmli8. 
kandienBis. 
nekerensis. 
atoma.] 

Bange. Western Himalayas of Kashmir. . 
Shell imperforate and with few whorls, rapidly increasing, &s in 

Vitrina. Mouth very oblique and large. Usually 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 th~ foot. The male organ has a 
peculiar disk-like coil, as in Oxytes orobict and in typical forms of 
Macrochlamys, to which the retractor muscle "is attached. 

This genus has the animal of Mcwrocltlamys, with 8 Vitrina-like 
shell. 

L 
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[Fig. 53.-Parvatelta jlemillgi. 

A, A I. Anin181, clrawn froul specimen preset'ved in spirit. View of right and 
left sides. Natural size. 

B. The right shell-lobe and right dorsal lobe. X 3. 
C. Part of the genitalia: penis from both sides and amatol"jal orga.n. X a-a nd 5-5. 
D. Jaw and teeth of the raduIn. )(255.J II 
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230. Parvatella llemingi, Pfr. (Vitrina) P. Z. S. 1M6, p. 324; ide 
(,i'itrina) Nov. Conc1,. i, p. 99, pI. 28, figs. 1-3: 'id. (Vitrina) Mon: 
Hel. iv, 1859, p. 790; v, 1868, p. 14; Nevill (lIelicn.l'ion), l"ark. 
Miss., Mol. 1878, p. 14; ide (Helicarion) Hand-I. i, 1878, p. l6 ; 
Theobald (Heliearion), J. A. S. B. 1878,2, p.l43; ide (IIeliCRl'ion) 
ope cit. 1881, 2, p. 40; Godwi11-A ttsten (l\'Iaeroehlnmys), Mol. 
Ind. i. 1888, p. 212, pI. 54, figs. 1-1 e (R.nimal and shell); 
ii, 18{)9, p. 133, pl. 87, figs. 2-2 d (spermatophore J; [(Jockel'ell, 
llseudovitrinre, sect. Heliearioninre, type 1tlacl'oehlnmys fiemingi, 
Pjr. A. M. N. H. (6) vii, 1891 (sine dese.)]. 

Helicn.rion 8ustenianus, Tkeoh. J. A.. S. 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 transve.rse strim of growth, and witb very 
close, minute, longitudinal (spiral) lines, not al \vays easily detected; 
spire subconoidly convex, apex blunt, Buture moderately im-
. pressed; whorls 5, convex, somewhat flatteued above, the last 
large, rounded at periphery and swollen beneath, base smoother; 
apE'rture diagonal, lunately oval, having 8 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 HsZtLra; commOll at 
Tandiani (Theobald). The original locality was by some error 
given as " Scind "; but the box in the British Musellln is marked 
"collected 10,000 feet above the sea on the Murri Hills, 
N. Punjab." Whether P. jkmingi is found east of the Jhelum 
River is not known. 

The animal differs from other Vitrina-like mollusca and much 
resembles .J..VacrochlamY8. The shell-lobes of ,the mantle are long 
and pointed ; the mucous pore is large, \,\7ith a distinct overhanging 
lobe. In the generative organs the male organ is attached to the 
retractor muscle by a disk-like coil, as in Oxytes orobia and nlost 
species of Martrochlamys. Dart-sac large, spermatheca well deve
loped, and a rather large kale-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 
1aterals very minute, bicuspid. 

231. Parvatella magnifica, Rv. (Vitrina.) Cone}". Icon., 1862, ,ritrina, 
ap. 17. 

Shell depressed, thin, covered with a thin olivaceou8 epiderlnis, 
marked with transverse strire of growth and with fine 8ubobsolete 
spiral Jines, scarcely polished above, more so beneath; spire low, 
conyex, suture impressed; whorls 4!, flatly convex above, the 
last not descending, rounded at periphery and beneath; aperture 
oblique, Iunately oval; peristome thin, margins converging, upper 

L2 
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arcuately dilated at junction with right margin, columelJar curved, 
nearly vertical, slightly directed to right, where it meets penul
timate whorl, and fornling a small caUna. 

M~ior dinm. 28~, min. 21, height 13~ mm. 
Hab. Not clearly ascertained, but probably Punjab Hills. One 

specimen marked" Scind," which. is not likely. 

232. Parvatella altivaga, Godwi1~Afl8ten (Macrochlamys), Mol. Ind. 
i, 1888, p. 218, pI. 14, fig. 2. 

IlelicarioD fiemingi, val·. altivagus, TneolJ. J. A. 8. B. 1878, 2, p. 143. 

Shell depressed, thin, translucent, not polished, transversely 
plicately marked with lines of growth, crossed by .traces 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, Iunately oval; peristome simple, margins converging, 
columellar terminating above ill a reversed callus. 

Major diarn. 30, min. 23, height 13 mm. 
Hab. Uri in the Jhelum Valley, Kashmir. 
A much thinner and flatter shell than P. jle1ningi, and rather 

ilatter than P. magnifica. 

233. Parvatella austeniana, Nevill (Helicarionj, Yark. Miss., Mol. 
1818, p. 14, figs. 22, 24; ide Hand-I. i, 1878, p. 15; Godwin-:
Austen, Mol. Ind. i, 1888, p. 215, pI. 54, figs. 4, 4a, 4b (shf311) 
(nee Tkeoh. J. A.. 8. B. 1881; p. 40). 

Macrochlamys cassida, Godwin-A.usten, J.Vol. Ind. i, 1888, p.214, 
r pl. 54, figs. 3, 3 a (shell). 

Shell depressedly globose, Jnoderately thin, covere~ with a thick 
dark olive epidermis, slightly polished, plicately striated traJlS
versely, without longitudinal striation; spire convexly conoid, 
apex obtuse, suture .i~presse~; ,,:horls 5, convex, t?e last large, 
but less broad than In other sihed £or~8, descendIng in front, 
rounded at periphery, swollen beneath; aperture almost circular, 
lunate, higher than broad, diagonal; peristome simple, the epi
dermis extenditig slightly beyond the shell, margins converging, 
arcuate at upper portion of right lDnr@n, columellar lip regularly 
curved and meeting the penultimate .\vhorl at an open obtuse 
angle, the upper portion with an appressed callus. 

Major diam. 30, min. 24, p.eight 19 mm~ 
Hab. Small specimens measuring IS! rom. in m~jor diameter were 

described from Sonamarg, in Kashmir, by Nevill. In Godwin
Austen's collection is a nluch larger shell from Uri, Jhelum Valley, 
of which the dimensions are given above. 

[Genus EUAUSTENIA. 

Euaustenire, sect'ion of Austenia, Cockerell, A. M. N. H. (6) vii, 
18P1, p. 98 (sine desc.); Naut£lus, xii, 1898, p. 10. 

Shell differs from that of A.U8tenia gigas in being IDore heliciform, 
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shelly, and thin. The animal has large leaf-like riDht and . left 
shell-lobes, which in life nearly cover the whole ~f the shell. 
In the genitalia the penis has a coiled cmcum near the retractor 
muscle, and is thus similar to Macrocklamys. 
. Range. The Western Himalaya to Sikhim, and as far west as 
the Kuram Valley, Trans-Indus.] 

234. Euaustenia monticola, Pfr. (Vitrina) P. Z. 8. 1848, p. 107; ide 
(Vitrina) Mon. Hel. ii, 1848, p.497; Theobald (Helicarion), J.A.. 
S.B. 1~78, 2, p.1~; Nevill (I~elicarion), Yark. Miss., Mol. 1878, 
p.15; ta. (Hehearlon) Hand-l. 1,1878, p.l5: neeReeve, nee H.~T., 
nee G.-A. 

Vitrina scutella, Bs. A. M. N. H. (3) iii, 1859, p. 188, partim; Pfr. 
Mon. Hel. iv, 1859, p. 498; Rv. Conrk. Icon. fig. 13; H. ~ T. O. I. 
1870, pI. 66, figs. 1-4; God'lOin-Austen (Austenia), Mol. Ind. i, 
1888 p. 232, pI. 52, figs. 1-1 e [shell and animal of,the l\Iurree 
form J.; Cockerell, Eu~ustenim (sec!ion of ~uste~~a), A: M. N. H. 
(6) Vll, 1891, p.98 (Slue dese.); td. Nautilus, xu, 1898, p. 10. 

P Austenia serahanensis, Godwin-Austen, Mol. Ind. i,1888, p.237, 
pI. (j4, fig. 4. 

Shell depressed, thin, pellucid, very faintly striat.ed, smooth, 
polished, yellowish horny; spire fiat, apex very slightly prominent, 
suture impressed; whor1s 4, rapidly increasing, flattened above, 
the last not descending, rounded at periphery, moderately tumid 
beneath, flattened towards mouth; aperture oblique, ovately 
lunate; peristome thin, margins converging, the upper straight 
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 Hilnalayss eastward to Naini Tal. 
The animal (of A. scutellct from Murree ) [which I consider 

distinct from 'fJ'l.onticolct of MussoorieJ has well-developed dorsal 
and sllell-lobes to the mantle, [and these are quite plain and 
unmottledJ. The posterior portion of the foot is very long and 
sharply keeled above. The odontophore bears the following teeth: 
30 . ·2 . 14 . 1 . 14 . 2 • 30 (46 . 1 . 46). 

Pfeiffer described 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, ~'ith 8 raised spire and different sculpture (apparently 
E. cassida, Bs.). Hanley again figure4 apparently the same 
species, and Godwin-Austen, misled by Hutton, as pointed out 
by Nevill, has done the same. Theobald also recognized the true 
monticola, which he had received from Benson. Scutella 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 fo),.m not recognized 
since. The Kashmir form differs slightly from E. monticola in 
having its moutn even more lengt.bened, but it is doubtful whether 
this is constant. I re~rd the two as identical. 
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Euaustenia cassida, lIutton, J. A. 8. B. ,-ii, 1838, p. 214; Pflo. 
(Vitriua) Mon. Hel. ii, 1848, p.497,. iii,1858, p.2; Rv. (Vitrilla) 
(Jonch. Icon., Vitrina, fig. 10; H. ~ T. (Vitrina) a. I. 1876, 
pI. 152, figs. 2,8; Nev. Hand-I. i, 1~78, p. 10; Theobald, J. A. 
,So B. 187~, 2, p. 14; Godwin-Austell. (A.1l8tenia), Mul. Ind. i, 
l888, p. 214, pI. 54, figs. 3, 3 a (sbell) [is a large Parvatella 
l!u .. ..:tenillnll ]. 

V'itrillu, Dlonticola, Rv. Conch. Ie., Vitrina, fig. 11; rI. ~ T. O. I. 
1876, pl. 152, ti~. 1; Godwin-Austen (.A.ustenia), J.llol. I1uJ. i, 
1888, P! 234, pI. 52, fig. 2. 

Ilelica110n stoliczkanus, NeviU, Yark. M w., 1Wol. p. 15, figs. 19-
21 ; Theobald, J. A. S. B. 1881, p. 45; Godloin-.Austell, (Aust~nia), 
.J.lfol. lnd. i, 1888, p. 236, pl. 5~, tig. 3 (shel ). 

,~~ A 
,~}:.~~ . ',' :,:",~ -.:...:~'>. 

l~--' - '":... 

[¥ig. 54.-Euo/lfl8tenia cassida. 
A. Animal, drawn from a spirit-specimen, viewed from both the right and 

left side, X 2'5; in the first the left shell-lobe is shown contracted and 
rolled up. The genitalia, X 4'5; jaw, X 12; teeth of the Mula, X 868 ; 
and shell, X 2'5. 

EUo.ftslellia sfu!iczk(l1zus. 

B. A.nimallooked at from above, x2"5. Specimen from Naini Tal.] 
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Shell ovately depressed, thin, translucent, polished when young, 
less 80 when older, faintly striated, sometimes more densely, pale 
horny; spire convex, suture impresse~; whorls 4!, convex, the 
last ascending very slightly towards the peristome, rounded at 
periphery, tumid beneath; aperture oblique, 'ovately lunate; 
peristome thin, margins converging, upper margin straight at 
first near penultimate whorl, then arcuate, columellar sinuate, 
meeting last whorl at an obtuse angle. 

Major diam. 231, min. 18, height 11 mm. (much larger speci
mens occur, one of the largest measuring 30 X 23 X 13, another 
26! X 20 X 12). 

Hab. The'W estern Himalayas to Kumaun. 
The type of cassida appears to be from Simla, that of 8lolicz

kan'U8 from Almorah in Kumaun. It is possible that there are 
two distinguishable forms; but as stoliczlcanus is quoted by Nevill 
from both Kashmir and N aini Tal, whilst the type of C08sicla is 
from Simla between ~he two, it is most likely- that all are varieties, 
as was suggested by Nevill. The type of 8to~iczkanuB measured: 
major diam. 22, height 13 mm. 

The anima~ of cassida \\7as 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 streak]. 
"Two broad leaf-like processes, running to a point, are spread 
over the sbell when the animal is in motion, so as entirely to 
conceal it, and presenting the appearance of a large gtey slug wit.h 
a hump-back; a fleshy an~l horn, ,as in the genus Nanina." TLv 
last, of course, refers to tbe lobe above the mucous pore. 

[l'ormula of a Simla specimen: 33 • 2 • 1~ . 1 . 13 . 2 . 33 
(48 . 1 . 48).] 

236. Euaustenia gurhwalensis, Godtol,n-A.'ltSten (Austenia), ..tVol. Ind. 
ii, 1899, p. 108, pI. 91, figs. 1-1 k (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 l'idges of growth. It is more closely 
"'ound, 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! \vhorls. 

Major diam. 21, min. 16, height 10!. 
Hab. Paurhi, Garhwal, North-western Himalayas. 
A thick dart-sac ,\\Tas 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; outermost teeth minute 
and unicuspid. [Formula: 40. 2 • 22 • 1 . 22 . 2 .40 (64 . 1 . 64).J 
[This and the sculpture make it very distinct from the two 
preceding species.] 
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237 Euautenia paurhiensis, Godtvin-Ausitn (Austenia), Mol. Inti. 
ii, 189Q, p. 109, pI. 91, figs. 2-2 c (shell and animal). 

Shell ovately depressed, thin, translucent, finely and irregularly 
striated, slightly polished, yellowish horny; spire convex, apex 
exserted, suture impressed; whorls -4, tumid, the last rounded at 
periphery and beneath; aperture oblique, subcircularly lunate; 
peristome very thin, upper marg!n nearly straight, columellar 
sinuate, almost vertical on the whole. 

Major diam. 13, min. lO!, height 6 mm. 
Hab. Paurbi, Garhwal. 
The speci~ens appear to be young, and may belong to E. ca8.ida. 

The radula showed the following teeth: 36. 2 . 15 . 1 . 15 2. 36 
(53 1.53). 

238. Eu&ustenia theobaldi, Godwin-.dUllten (Austenia), Mol. Ind. i, 
, 1888, p. 236, pl. 82; fig. 6. ' 

Shell very similar to E. casBida, but distinctly more globose, 
aperture nearly circular, rather darker in colour. 

Major diam. 19, min. 15, height lOi mm. 
Hab. Chinab Valley, above the Bichlari River in Kashmir--; 

Dharmsala in the Kangra Valley ('I'htObald). 
This may possibly be a globose variety of E. ca8sida. 

Subgenus BY A., •. 
Type, Macrochlamys prona, G. Nevill. 

""'p 
--.~ 

J 

[Fig. 55.·-Syama tZ1"nafulalei. 

Part of the gellitalia. 
C(Z. O~um. 
epa Epipballus. 
It. Kale-sac or lIagellum. 

ov. Oviduct. 

p. Male organ. 
rmp. Retractor muscle of 

male organ. 
Bp. Spermatheca. 
va. Vas deferens.] pro Prostate. 

* A. Sanscri"t ,,·ord fo.· ~, 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, Hfttton (Nanina), J. A. S. B. vii, 1, 1838, 
p. 215; Pfr. (Helix) Mon. Hel. i, 1848, p~ 73; ide ih. iv, 1859, 
p. 124; H. cS- T. (Helix) C. I. 1876, pI. 5], fi~s. 7, 10 (is another 
species); Nevill, Nanina (Bensonia), Hand-t. i, 1878, p. 49 
(? Panjab); ide Nanina (Bensonia) Yark. Mias., Mol. 1878, p.lS; 
God'lOin-Austen, Mol. Ind. i, 1883, p. 100, pI. 21, fig. 3 (sculpture), 
pI. 22, figs. 4, 4 a (shell). 

Shell narrowly perforate, subdiscoidly depressed, sIDobth, hornYI 
brownish tawny above, paler, sqmetimes whitish, beneath; radiate 
(transverse striation almost obsolete); concentric longit.udinal im
pressed lines microscopic, flexuous and irregular; spire scarcely 
raised, suture very slightly impressed; whorls 7....:8, closely wound, 

Fig. 56.-Sya1na splend.e1U3. 

almost flat above, the last rounded at the periphery, fi~tly convex 
below, modera~ly excavated al'Ound the umbilicus; aperture 
~ligbtly oblique, broadly lunate; peristome sitnple, straight, "ith 
a white callous labiation a short distance inside; columellar margin 
oblique throughout, scarcely reflected at the perforation. 

Major dianl. 15!, min. 13!, height ~!. mm. 
Hab. Western Himalayas, near Mussoorie and Simla, at eleva

tipns of 7000-10,600 ft. (Hutton). The type was from Mahasu, 
near Simla. 

Animal dark verdigris-green (Hutton), pale grey (G.-A.). Small 
right and left shell-lobes, the left dorsal lobe divided into two. 
Rndulalike that of M •. indica: 30 . 2 .12. 1 . 12.2 30 (44. 1 .44) 
(Godwin-Austen). [This description o~ the animal refers to a 
specimen sent to me as splenllens by Mr. Theobald from Murree, 
po~sibly one of those referred to in Jour. Asiat. Soc. Benga], 1878, 
p. 141, from Uri, Jhelum Valley, Kashmir. The shell of this 
species is yery similar to Hanley's figure in the Conch. Indica, 
pI. 51, and very Jikely the same as the shell Nevill determined as 
aplendens in ' Second Yarkand Mission,' p. 18.] 

!\tIore than one species may be found in collections with this 
name. The shell figured by Hanley (C. I. pl. 51, figs. 7, 10) as 
Helix splendens is not Hutton's original species described by 
Benson. [Is quite a distinct shell, from M urree, 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 
IDade by Hanley. The first specimens I collected at Mussoarie 
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), Y(tf°k. Jlfiss., Mol. 
1878, p. 17; Godto':n-Austen, Mol. Ind. i, 1883, p. 103 (desc. 
animal), pl.' 22, fig. 2 (shell); ii, 1898, p. 48 (radula and jaw). 

~Iacrochlamys masuriensis, Godwin-At/,sten, Mol. Ind. i, 1883, p.94 
(no desc~iptioD), pl. 21, fig. 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 strim, 'sometimes more or less 
papillnt.e; 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. N orth:'western Himalayas. 
Reported from Garh,,·sl, Naini Tal (typical var.), MU8soorie, 

Simla, and Tandiani near Murree. Naini Tal specimens are small, 
only 12 m~. in diameter: the shell of which the dimensions are 
given above ,vas from Garh,val; a Mussoorie shell measures 18 X 
16 X 7 mm., and has distinctly papillate sculpture (M. mas~'J·ien8is) ; 
smaller shells from Simla measure 14 X 12 X 6 mm. and have the 
8culpture not papillate. 

[Much confusion has been found to be the result of starting 
with the idea that this species, 8. prona, had a range extending 
from Naini Talon the east and even further, from the Dafla Hills 
in Assam (Nevill) westward to Murree. When specimens from 
the several localities oli 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 ~hem specific rank. 

I have left intact all that Dr. Blanford wrote. His description 
of prona seems to be a general one; the precise -locality of the 
shell describ~d is not indicated, and now it is not pogsible to find 
the specimen. 

The type of 8. prona was from Naini Tal. Nevill's original 
description is as follows :-

"Whorls six, closely wound, the last only slightly dellected, 
sometimes not at all, in which Cfme, of course, the aperture is 
quite vertiC'al; spire almost or quite :flat; 1,eriphery rounded; 
umbilicus resembling that of Nanina pet/rosa, more open than in all 
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the other allied species; horny-bro\Vll colour, SDlooth and polished 
above and below; margins of aperture distinctly, but slightly 
thickened. Type from Naini Tal: diam. 12, axis 4~, nIt. 5~; 
apert. lat. 6, alt. 4i mm." 

I am inclined to think th~t Nevill did not confine himself \vhen 
,vriting the above description to a single shell; he had numerous 
specimens before him froID various places and \\:'3.8 at the tinle 
\vorking out Dr. Stoliczka's collection lnade at Murree, finally 
determining a shell froln that place as prona. 

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 bet\veen that 
and the height of the shell is as much as' 1·25 mm., clearly 
showing that the specinlen "738 on spire not "almost or quite 
flat," \vhich applies exactly to the Sim1a form, of which I have 
9 examples to refer to. 

De8cription of a shell of this qJecie8 frorn Kichha, J.Vaini Tltl :
Shell depressedly conoid, solid, shiny, rather closely umbilicated; 
sculpture quite smooth, \vith fine transverse Jines o~ growth; 
colour rich ruddy brO\Vll; spire flatly conoid, npex blunt; suture 
weH impressed; \vhorla 5~, \\·ell rounded on periphery, gradually 
increasing, rather closely "'·ound; aperture lunate, nearly vertical 
(indication of an earHer aperture is marked by a pale band); 
peristollle somewhat thickened, basal margin scarcely sinuate; 
columellar margin suboblique, very slightly reflected. 

Size (largest specimen): major diam. 12·25, min. 10·8 ; alt. axis 
5-0, height 6·75 mm. 

Anilnal 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 SBC darker; renal organ ochre, ocbraceous on 
sole of foot. Generative organs: a coiled crecum, to \vhich is 
attached the retractor muscle; a very long kale-sac; no amatorial 
organ. 

Central teeth tricuspid; adlnedian teeth elongate, narrow, with 
cusp on outer side; the 12 first marginals bicuspid, the outer cusp 
lo\v do\vn, the next 18 aculeate, and the outer marginals very 
small. Formula: 30 . 2 . 10 _ 1 . 10 . 2 • 30.] 

[241. Syama prona, var. huttoni, God'lom-Afl8ten. 

Shell well perforate, depressed, almost discoid, base flat, rather 
strong; sculpture quite smooth; colour light tawny or light 
brown; spire scarcely raised above the last whorl, apex rounded; 
.suture impressed; \vhorls 5, regularly increasing, somewhat closely 
wound, rounded on the periphery; aperture flatly lunate, nearly 
vertical; peristome thin, basal margin slightly sinuate; coluwellar 
margin oblique, hardly reflected. 

Size: major diam. 13·75, minor 12·0; alt. axis 4·75, height 
6·5 mm. 
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Hltb~ Simla (Oaptain T llutton): BrItish Museum Natural 
IIi story . This shell was sent home by Capt. Hutton a long time 
ago as H. 1)~tro811" 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 promiseD, Godwin-Austen. 
Macrochlamys prona, ,}.'rev., 1neobald, J. A. S. B. I, pt. 2, 1881, 
p.46. 

Shell hardly perforate, subdiscoid, not very solid; sculpture 
quite smooth, lines of growth not showing; colour very pale 
~rown, a white band behind the aperture; spire very low, only 
Just above the level of the last whorl, apex rounded; suture 

, shallow; whorls 5~, 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 Dlay be distinguished from S. lJrona by its more 

discoid form, small perforation, and smooth surface. The animal 
is described by Theobald ns "long and slender, and dark slaty 
above with long tentacles." His largest specimen of 6 whorls 
measured 15 X 13·4 X 7·8 mm.] 

[243. Syama masuriensis, Godwin-Atesten, Mol. Ind. i, .1888, p. 94, 
pI. 21, fig. 8 (sculpture on shell). 

Macrochlamys prona, ide ib. p. 103, pI. 22, figs. 2, 2 a (shell). 

Shell very closely umbilicated, discoidal, base flat; sculpture 
linear-longitudinal, each line formed by close-set papillate dots; 
colour pale sienna-brown, a darker conspicuous band of saDIe 
colour near the aperture, progress of gro\\,th is shown by the 
ochraceous bands behin~ it at intervals; sp~~e very depressed, 
apex very flattened; suture adpressed; whorls 6, regularly in
creasing, sides :Oat above, l·ounded on the last;' aperture lunate, 
subvertical; peristome thin, straight, scarcely reflected and very 
obliquely descending on the columellar margin. 

Size: major dianl. 18'2, alt. axis 7·0 mm. 
Bab. }Iu8soorie, N.W. Himalaya. 
Animal (of the Mussoorie form) very black and long, a very 

sharp-pointed lobe oyer the mucous gland. Mantle slightly 
reflected o,rer the margip of t~e peristome, with two right and 
left tongue-shaped expansions, which the animal expands and 
contracts. Animal of specimen from Paurhi in Garhwal also 
black. Teeth of radula 30 2. 10 . 1 • 10 . 2 • 30 (or 42 . 1 . 42). 
Admedian teet.h long, ",ith a cusp on the outer side; the laterals 
bicuspid, inner point the longest; the ten or t\\'elve outermost 
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very small. Jaw moderately arched, \vith small central pro
jection.] 

[244. Syama annandalei, Godwin-Austen. (Fig. 55, p. 152.) 

Shell perforate, very depr~ssedly conoid, thin, flat on base; 
sculpture quite smooth, ·lines of gro\vth very fine; colour dull 
umber-brown; spire low, apex rather blunt; suture some\vhat 
impressed; whorls 5t, evenly increasing; no indication of previous 
apertures as in S. p190na; aperture flatly lunate; peristome very 
thin; colulnellar nlargin very 0 bliq ue, scarcely any reflection. 

Size: lllajor diam. 16, min. 14; alt. axis 6·5, height 8·5 mm. 
Locality. Bijnore (N •. Annandale). 
Animct.l. On removing the shell tl',e visceral sac is black, the 

renal organ \vhite, a great contrast with it. 
Genitalia as in S. pron.a. The retractor 'muscle is short and 

stout, attached to a well-coiled crecum; the kalc;-sac is very long, 
fl~ellum-like. The spermatheca elongate (fig. 55). 

[Teeth of radula as in S. p'rona. Formula: +2 • 12'. 1 . 12 . 2. 
M.arginals lo~t. ] 

[245. Syama 1 theobaldi, n. ap. 
Ma,c\'ochlaluys splendens, H'l,Uon, H. ~. T. (Helix) c. L 1876, 
pI. 51, figs. 7, 10; Theobald, J. A.. S. B. xlvii, pt. 2, 1878, p. 141 ; 
Nevill, Yal'k. Miss., Mol. 1878, Pi 18. 

Shell globosely conoid, narrowly urn bilicated; shining surface 
also seen on the basal side; sculpture somewhat irregular, coarse, 
longitudinal stria.tion; colour burnt-sienna; spire subconic, sides 
slightly convex, apex blunt; suture impressed; whorls 6, regula~ly 
increasing; aperture ovately lunate, subvertical; peristome simple, 
with a "Thite callous labiation just within the aperture; columellar 
m~rgin oblique. 

Animal. not seen. 
Size: major dinm. 13-25, min. 12, alt. axis 5·5 mm. 
Hab. Murree, Panjab Himalaya (lV. Theobald), Tinali (Stoliczka). 
Theobald says :-" Colour bright chestnut, with a lustrous 

polish. My largest shell is not quite adult and measures 
15 X 13 X 8 mm. This species occurs rather plentifully in places 
above Uri (Jhelum Valley), nestling under stones." In all 
probability Mr. Theobald sent this shell home to Mr. Hanley, 
and the latter figured it as Helitc aplendens in the' Conch. Indica.' 
The shell agrees very well with the figure.] 

Genus XHASIELLA. 
IGlnsiella., ·Goa'win-A.usten, Mol. Ind. ii, 1899, p. 129. 

Type, K. 1Jidua, Bif. 
RO,ng,. The Eastern .Hilna]ayas, the Assam and Arakan Hills, 

and Northern Burma. Perhaps Tenasserim. 
Shell perforate or imperforate, depressed or conoidly turbinate, 



158 ZONITID£. 

keeled or subangulate at ~he periphery, generally rather tbin and in 
typical forms plicate to costulate above, smootb beneath, genernUy 
closely \\90und. 

In the typical species, the only one of which the anatoluy has 
been described, the right shell-lobe is present, but smnll; the left 
dorsal lobe consists of two separate parts. The sole of the foot is 
distinctly divided into three. The mucous gland, which is ,,·ider 
and overhung by a lobe, does not extend to the sole of the foot. 

Generative organs. The ret.ractor muscle of the penis is peculiarly 
short and solid and is attached to the flexure of a short free bent 
creeum, which unites with the main organ at some distance from 
the or!gin of tIle latter; the vas deferens joins the penis close to the 
base of a long, blunt, knobbed kale-sac. Spermatheca long, ,vith a 
bulbous end. Amatorjal organ moderately developed. 

OdontolJl1ore as in Macrochlarnys. The middle tooth 0 f each row 
has R well-developed cusp on each side; the inner laterals are 
bicuspid, having a lateral cusp on the outer side only; the outer 
later~ls (marginals) are bicuspid at first, then aculeate towards thtJ 
margIn. 

Jaw with on median projection. 
The name Khariella ,,·as proposed for 8 small group of snails 

found in the ranges south of Assam and at the base of the Eastern 
Himalayas, and which had been referred for some tilne to Euplecta. 
The anatomy, however, is nearer to that of Mac)·ochlamY8 than to 
that of EtfJ.Jlecta and Ariophanta. 

A. I1n l)erjo'ratt. 

246. Khasiella vidna, H. ~ T. (B{f. MSS.) (IIelix) C. I. 1876, pl. 180, 
fig-so 2, S; Godwin-Austen, J. A.. S. B. 1876, 2, p. 212; BIt. 
(Euplecta) J. A. s. B. 1880, p. 190, pI. 2, fig. 5; Godwin-Austen 
(I~hasiella), Mol. Ind. ii, 1899, p. 129, pI. 100 (anatomy). 

P flelix climacterica, vcu". P nana, Ds. A. M. N. H. (3) iii, 181)9, 
p.392. 

Shell imperforate, conoidly depressed to turbinate, fulvous horny, 
generally pal~r beneath, ornamented above with oblique, close, 
and arcuate filiform costulate striation, smooth beneath 'lith 
l-adiating strim; spire depressedly conoidal to conical, apex rat her 
sharp, suture impressed; whorls 8, narrow, convex, slowly in
creasing in siz~, the last angulate or 8ubangulate at the periphery, 
scarcely descending, moderately convex below; aperture oblique, 
lunate; peristome white, more or less obtuse, with a very slight 
thickening inside, the basal margin arcuate, t~e columellar oblique, 
gently curved, slightly reflected throughout, more broadly above. 

Major diam. 17, min. I5!, axis 9 mm. 
Hab. The Dafla Hills to north, and Gtiro, Khasi, and Nu.ga 

Hills south of Assam (Master,.s, Godwin-Austen); Chittagong. 
The conoidly depressed form passes into a turbinate ,-ariety, 

generally smaller. A specimen of this turbinate variety from the 
N aga IIil1s measures 14, 12!, and 9 mm. in its three diameters. 
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Nevill (Hand-I. i. p. 30) classes this as n, variety of K. clinlacterica, 
-but, despite some appearance of passage, the two forms are easily 
distinguished, K. climacterica being distinctly keeled and depressed, 
K. vidua angulate to rounded and generally 8ubturbinate. 

G 

, 
-~r!-CQ5/: 

.,. " 
~ 

F 

[~ig. 57.-Kllasiella vidua. 

A. AnilnaI, spirit-specimen, mantle-zone removed. X 3. 
B. Mantle-zone rellloved, showing the right and dorsal lobes. X 6. 
C. Extremity of foot. X 3·25. 
D. Mantle-zone, showing the right nnd· dorsa.l lobes posterior dorsal lobe 

turned back. X 6. 
E. Shell. X 2'25. 
F. Generat.ire organs. X 3·3 and 6. 
O. Jaw. X 18; teeth of radula, X 273.] 
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247. Khasiella climacteric a , B&. (I-Ielix) J. A. S. B. v, 1886, p. 352; 
ide _4. M. N. H., (2) ii, 1Bt8, P: 1~~; ide (3) iii, 1~9, .p. 392 ; 
Pfr. ~on. Hel. 1, 1848, p. _!9; t'd. ~ll, 185~, p. 170; ide Vll, 1876, 
p. 30.001 , Blf. J. A. S. B. 186~, p. 93 , GOdtOltl-Austen, J. A. 8. B. 
1876, 2, p. 312; H. ~. T. O. I. 1876, pI. 55, figs. 4, 5. 

Helix geitqn, 7'heohald, J. A. S. B. xxxiii, 1864, p. 242. 

Shell imperforate, depressedly conoid, keeled, pale horny, 
radiately and closely subcostulate above, smooth beneath, the 
filiform ribbing extending belo\v the keel; spire low, conical, apex 
rather acute; \vhorls 7-8, narro\v, closely wound, fiat above, each 
rising slightly above the next at the suture, the last keeled, not 
de8~ending, moderately swollen belo,Y; aperture scarcely oblique, 
narrow, angulately lunate, securiform; peristome obtuse, slightly 
thickened inside, basal margin arcuate, columellar curved, slightly 
expanded, more broadly above, where it finally becomes almost 
vertical. 

Major diam. 21, min. 19, axis 9f mm. 
Hab. Dafla Hills north, and l{hasi Hills south of Assam 

(Tlteobald, Godwin-Austen, &c.); Arakan Yoma; Long Island, 
Bassein River (W. T. 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 sma1lest specimen from the Arakan Range measures 
only 13!, 12!, and 6~ mm. Theobald's H. geiton is a dwarf Khasi 
variety, 13-15 mm. in major diameter. 

248. Khasiella ansteni, Blf. (Nanina) J.'.A.. 8. B. 1870, p. 15, pl. 3, 
fig. 10 ; Pfr. (Helix) Mon. Bel. vii, 1876, p. ~08; H. cf T (Helix) 
O. I. 1876, pl. 50, figs. 8, 9. 

This is distinguished from K. clinlacterica by smaller size, higher 
spire, much sharper keel, and stronger sculpture above. The 
general shape is almost lenticular, the keel is compressed and 
serrated, and in the inner whorls projects slightly above the 
,suture. 

Major diam. 14l, min. 13f, axis 6! mm. 
H abe Habiang Garo Hills (Godt(}in-.A:uste'll,). 
All these three species pass into each other. 

B. Perfo,·(lte. 

n. Peripllery )·o1.tl1ded 01· su.bangulate. 

,249. Khasiella ornatissima, Bs. (Helix) A. M. N. H. (3) iii, 1859, 
p. 269; Pfr. (Helix) Mon. Hel. v, 1868, p. 118; H. ~ T. (Helix) 
C. I. 1876, pI. 60, fig. 4: Godwin-Au8ten, J. A. S. B. 1882, 2, 
p. 70, pI. 0, fig. 8 (animal). 

Helix anop1euris!.!heohald (Rs. MS., and .H: 8ubmissa, Rs. MS.), 
J. A. 8. B XXX-Ill, 1864, p. 242 (no descrIption); Blf. J. A. 8. B. 
xxxi v, 1865, p. 104; Nevill, Hand-l. i, 1878, p. 31. 
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Shell openly perforate, conoidly depressed, pale horny above, 
regularly and nrcuately costulate, smooth, poJished, , with obsolete 
radiating striation beneath; spire low but varying some\vhnt in 
elevation, apex slightly prominent, suture impressed; whorls 7, 
closely wound, convex above, t·he last subangulate at the per~phery , 
somewhat tumid beneath; aperture oblique, lunate; peristome 
"'bite, slightly thickened inside in adults, basal margin straight or 
arcuate, columellar slightly expanded. 

Major diam. 16!, Inin. 15, axis Sf mm. 
Hab. Pankabari, at baEe of Sikhim Himalayas (W. T. B.) ; 

Someysar Hills, north of Gorakpur (Theobald); probably foot of 
Himalayas in Nepal and Sikhim. ,1 ery similar to t.he typical depressed form of K. vidua, buti 
distinguished by being perforate and by its much stronger and 
more regular sculpture. 

250. Xhasiella' pans&, Es. (IIelix) A. M. N. IL (2) xviii, 1'856, p. 252; 
1>.fi·. (IIelix) Ai (J1l. Hel. iv, 1859, p. 28; ide v, 1868, p. 79; Elf. 
J. A. 8.11.1805, 2, p. 88; H. ~·1'. (-'. I. ]876, pI. 5G,fig. 1, Nevill, 
J. A. S. B. ]877, 2, p. 17; id. Hand-I. i, 1~7B, pa 26 v. Mat·t. 
(l\laeroclllnmYf$) Jour. Linn. Soc. xxi, 1889, 1). 162. 

Similar to K. o,.,tatiuima, but thinner, more narro,vly perforate, 
and less excavated in the umbilical region, with a rather higher 
spire and finer closer costu1ate striation above; there are 7 whorls 
in adults; the peristoma is thin, without any trace of internal 
labiation. 

Major diam. 16~, min. 15, axis 9 mm. 
Bab. The Irrawady Valley from above Ava to below Prome; 

Sulliyan Island, Mergui Archipelago (.A.nde'r8on). 

251. Khasiella' f'alcata, Blf. J. A. S. B. 1870, 2, p. 15, pI. 3, flg. 1] ; 
Pfi·. (Helix) Mon. Hel. vii, 1876, p. '92; H.~· T. (Helix) C.l. 
1876, pI. 64, fig. 10. 

Shell openly perforate, conoidly depressed, thin, horny, with 
fine, oblique, arcuate, subdistant, filiform costulation above, the 
riblets extending to belo\v the periphery, smooth; polished, and 
l'adiately striated beneath; spire lo\\r, conoidal, suture impressed; 
whorls 6, convex, rather closely wound, the last broader, sub
angulate at the p~riphery, convex below, concave around the 
umbilicus; aperture slightly oblique, lunate; peristome t.hin, basal 
margin arcuate, columellar nearly vertical and produced for\vards 
at the umbilicus. 

Major diam. 13, min. 12, axis 6! mm. 
Bab. Habiang Garo Hills * (Godwin-Austen); Upper Burma 

(Fea). 

* [This indicates 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 W~l'e safe 
to go among; not 80 the Garos on their west. I cannot say whether Hnbiang 
Garo is the Khasi Dame for these people or whether it is a Garo term.] 

)[ 
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A smaller thinner shell than K. ornatu8ima, with fewer w horla 
and more distant less distinctly costulate sculpture. 

252. Xhasiella' pingoungensis, Godwin-Austen (Euplecta), P. Z. s. 
1888, p. 242. 

Shell perforate, conoidly depressed, sublenticular, pale yellowish 
horny, arcllateJy and filiformly costulate above, the costulation 
passing over the periphery and disappearing on the lower surface, 
which is lilllooth and polished in the !Diddle; spire low, conoid, 
apex obtuse, rounded, suture impres'sed; whorls 6!, convex, 
rather closely wound, the last bluntlyangulate at the periphery, 
convex beneath; aperture oblique, angularly lunate, margins 
slightly con verging; peristome rather obtuse, upper and basal 
margins (lrcuBte, right margin sinuate, columellar margin alJDost 
vertical ut it.s insertion and briefly expanded. 

Major dialll. 14, min. 13, axis 7 mIll. 

llab. Pillgoung, Shan Hills" Burma (Spratt). 

b. Periplu~r'lJ sl"a'l'ply keeled. 

253. Xhasiella serma, Rs. (Helix) J. A. S. B. v, 1836, p. 352; !yr. 
(IIelix) ~lon. Hel. i, 1848, p. 200; ,·d. vii, 1876, p. 291; H. 4" T. 
(Ilelix) Ct. I. 1876, pI. 50, fig. 7. 

Ilelix bensoni, 'u. d. BU8el", Pl"il. A6lJ'l:ld. i, 1842-5, p. 11, pl. 1, 
fig. 7. 

Shell openly perforate (narrowly umbilicated), depressedly s~b
turbinate, aitnost lellticulnr, ,vhitish horny, costulately plicate; 
spire lo\v, coni(~al, apex ",cute; \vhorls 6~-7, slightly convex above 
inside, each \vith a compressed keel, \vhich projects above the 
suture, the last \\"horl moderately convex beneath \vith an acute 
keel, serrated by the transverse plications which pass over it to 
the lower surface and there pass iuto undulating radiate striation; 
aperture sligh fly oblique, anglliately lunar; peristome thin, basal 
margin slightly arcuate, and together with the columellar margin 
faintly reflected. 

Major diam. In, Inin. 12, axis 7 mm. 
Hab. ){husi Hills (base of). 

254. Xhasiel1a hyba, Es. (Helix) A .. ill. N. H. (3) vii, 1861, p. 83; 
Pfr. (IIelix) .ilIon. Hel. v, 1868, p. 181; H. ct 1'. (Helix) C. I. 
]870, pl. 30, figs. '2, 3; Tl,eooald (l'rochomorpha), J. A. S. B. 
1878, 2, p. 143; Gudwin-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) strim above, smoother and 
irregularly reticulately striated on base, b~o\vnisb horny; spire 
convexly conoid, sides con\'ex, apex obtuse, suture linear, scarcely 
impressed; whorls 7-8, flatly convex above, slowly increasing, the 
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[Fig. 58.-Kka,:,iefla "'yba, .Bs. 

1. Shell. X 4'8. 
2. Side view of luantle-edge from right side, showing the obscure right shell

lobe, foot, &c. X 8. 
3. Genitalia. X 4'5. 
3 a, 3 h. The penis, as seen from two opposite sides, to show the coiled creculn 

and position Qf the retractor muscle attachment, the kale-sac or flagellum, 
&C. X 8. 

3 c. A portion of same organ more enlarged, slightly pressed between two 
glass slips and viewed by transmitted light, to show the close-coiled 
crecum; the dark portion is part of a. spermatophore. X 12. 

3 d. Terlninal end and distal end of a.n organ not located in the genitalia and 
with which it may have no connection. X 12. 

4. Jaw. X 24. 
5 .. Oentral tooth and three admedian t.ee~h of the radula. X 368. 
5 a. Eighth to eleventh admedian and sixteenth to eighteenth lateral teeth. 

cp. Epiphallus. 
k. Kale-sac or flagellum. 

vd: Vas deferens. 
~. Crecum. 
p. Penis. 

nnp. Retractor muscle of penis. 

am. or. Amntol"ial organ. 
pro PI·ostate. 
·rsl. Right shell-lobe . 
. f. Foot. 

118. Visceral sac. 
()v. Oviduct.] 

].{ 2 
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last not descending, sharply carinate, conlpressedly at the base, 
flatly conyex beneath, hollowed around the umbilicus; aperture 
di:lgonal, angulately lunate; peristome thin, colunlellar margin 
oblique, coming forward and slightly expanded aronnd the 
umbilicus. 

l\1ajor diam. 13k, min. 13, height 7! mm. 
Hall. Dakhinkhund, Bari Doah, Western lIhualayas (J. D. 

Smitlte), bet"reen Dalhouse and Chamba (l'lteobaldt 
A larger yariety ,,'as obtained by l'heobald on the hills 

behind Aijas, east of the Walar Lake, Kashmir:: this Jneasures 
17J X 16f X 10 Dlm. The shell, as both Benson and Theobald 
notice, reselnbles the Nilgiri 1'}'ysct1lota 9lte1·ini, but, as the latter 
also observed, the anhnal is a Zon id. 

L Original descrilJtion of tlte a1luHctl :-" On relDoving the sbeH 
the visceral sac is pale-coloured, sparsely and finely spotted "'ith 
black on the line of the rectum. The foot is short and very narro\v, 
indistinctly divided, dark grey; a distinct nJUCOUS gland overhung 
by a 'blunt lobe, peripodial gl~ooves, and a well-marh:ecl fringed 
margin to the foot. There is a slnall but distinct and serrated 
right shell-lobe, which \vould 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 \vere unfolded. ~rhe amatorial 
organ is of the usual form; the penis retractor llluscle given off 
froDl a distinctly coiled ere cum at the head of the main peuis
sheath. There is a long epipballu's thence to the junction of the va~ 
deferen~, \vith a long }(alc-sac adjacent, in \vhich a, sperlnatophore 
had been developing. 'l'he spermatheca is. very long, graduaJJy 
enlarging to the distal end, and contained three spermatophores ; 
these are of the type I have described in various species of .J.lfacro
c},}a1il!/s, AU8teni(~; &c. The flume had no large spines, but very 
minute ones cou d be detected on the edges of it. The oviduct is 
peculiar, very straight up to the albumen-gland, so ,vas the line of 
t.he prostate. 

"'fbe ja\\:, is strong and solid, slightly arched into a central 
projection. 

"The radula has the formula 

18 . 2 . 9 .] U 2 18 
29 . 1 . 29 

"~rhe teeth are of the usual fornl in so wany genera of the Zoni
tidre, the laterals ~eing bicuspid, ,vith the outer cusp belo\v the 
inner, becoming very slDall on the margin." 

COlnpared ,,·ith the type of Khasiella, there is (1) the same small 
obscure right shell-lobe; (2) the same forID of foot and mucous 
gland; (3) the jaw and l'adulaare precisely alike; (4) the generative 
organs differ in no appreciable \vay, merely that the short free 
crecum retractoris penis of K. vidua becomes a c]ose-\\,ound coil in 
K. ltyba. The shells of these tw'O species present at first siO'ht 
considerable differences, but the variation becomes leRs appar~nt 
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",hen K. hyba, is cOlnpared with the sharply-keeled species of this 
genus, such as clhn((cterica, Bs .• austeni, W. T. Blf., and serrttl«, Bs.J 

Of doubtful affinity, plicate or ril1bed above, carinate or 
ungulate at periphery. 

a. PerfO)·ate. 

*255. Xhasiella' chloroplax, Bs. (IIelix) A. lJ1. N. H. (3) xv, 
18H5, p. 14; P'f,.. (Helix) .1lfO'l~. Hel. v, 1868, V. 80; H. q. T 
(IIelix) C. I. ] 876, pI. 32, figs. 1, 4; Nevlll, Nanina (Roiula), 
Yark. Miss., .ilfol. 1878, p. 16; ide Hand-l. i, 1878, p. 33. 

"Shell perforate, subconoidly depressed, thin, plicately striated 
above, slightly striated beneath, very finely decussated, translucent, 
scarcely polished, greenish horny; spire Bubconoid, depressed, 
apex obtuse, suture impressed; whorls 5, slo\vly increasing, rather 
convex, the last anguJate above at the periphery, convex beneath; 
apertw1le oblique, angularly lunate; pel-istome thin, straight, 
margins widely separate, columellar margin scarcely reflected 
above. 

"Dian}. barely 8, axis 4 mm." (Bs., Latin.) 
Bab. Near Simla (Theobald), near Murree (Stoliczlca, teste 

Nevill). 
I have not been ab1e to see a specimen of the Simla form, and 

the sheUs I have exanlined from Murree, apparently determined 
by Nevill, do not appear to me to agree with Benson's description 
or Hanley's figure; they are much higher in the spire and bro,,' ~_, 
not greenish horny, and I cannot detect decussated sculpture. 
It is uncertain \vhether the type was adult. Some shells from 
M urree, according to Nevill, measured 11 mm. in diameter and 
6 in height. 

In Hanley's figure a compressed keel is sho\vn, the aperture is 
elliptically ovate, and the columellar margin of the peristome is 
much curved and vertical above. 

This and the two next species are reftjrred to Bensonia on 
account of the resemblance of their shells to the larger forms 
B. Clt1nttra and B. nipalensis. 

256_ Khasiella' kashmirensis, Nevill, Nan in a (Rotula), YaJ'k. Miss., 
Mol. 1878, p. 16, pI. figs. 13-15 ; ide Hand-I. i, 1878, p. 33. 

Shell perforate, conoidly depressed, almost ienticular, carinate, 
thin, plicately striated above, less strongly beneath, the st.riation 
becoming obsolete towardA the umbilicus, not polished, translucent, 
brown; spire low, conoidal, suture slightly impressed; \vhorls 5, 
rather convex, slowly increasing, the last sharply keeled, convex 
beneath, not excavated around the umbilicus; aperture oblique, 
angularly lunate (the angle disappearing in adults); peristome 
thin, columellar margin slightly. oblique above, curved belo,v. 

Major diam. 7f, min. 6!, height 3t mrn. 
Bab. Sonamarg, Kashmir, abundant (Stoliczka). 
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This sbell, of which I have only seen immature specimens, is. 
described by Nevill 88 being smaller than chloropla~, with more 
closely wound whorls, higher spire, less acute keel, and more 
convex base. The form of ChloropZa:c with which the comparison 
was made was probably that from Murre~, and, as already pointed 
out, it is uncertain whether that form is identical with the Simla 
type. 

-257. Xhasiellaf sonamurgensis, Nevill, Nanina (Microcystis), Yark. 
Mias., Mol. 1878, p. 16, pl. figs. 16-18; ide Hand-l. i, 1878, p. 33. 

"Shell small, depressed, thin, horny brown, with the suture 
distinct, roughly, regularly, and \!losely ribbed above; sculpture 
of a similar kind, but almost obsolete, can be traced on the base ; 
whorls 7, closely wound, the last scarcely, if at all, broader than 
the previous one, more or les8 8ubangulate at t.he periphery; 
base convex, distinctly excavated round a deep narrow umbilicus 
(? perforation); aperture very shallow, the outer margin distinctly 
thickened, slightly 8ubangulate in the middle' ; co)uDlella very 
slightly reflected, oblique, evenly rounded, without any angulation 
at the base, in this character resembling N. aplenden8 and differing 
from N. proua. I know of no Indian species like this inter
esting little shell; in shape it Romewhat resem bles the smooth 
N •. woo(liana. 

"Diam. IIi, alt. 5f, axis 4~, apert. lat. 5~ mm." (Nevill.) 
Hab. Sonama~g, Kashmir (Stoliczka). 
Dr. Stoliczka noted the presence of 8 mucous pore. 

b. Urnbilicated. 

·258. Xhasiella' tandianensis, Tlleohald (Trochomorpha), J. A. 8. B. 
1881, p. 46 . 

. " Sh-ell trochifornl, keeled, narro\vly umbilicated, thin, horny. 
Whorls 6, slo\\:ly increasing, coarsely striated transversely. Aper
ture but s1ightly oblique, quadrately lunate. Margin (of peristome) 
silnple, near the columellar brieRy reflected. 

"Major diam. 9-6, height 0·7 mm." (Theobald, in Latin.) 
Hab. Near Tandi~ni, Hazara, in ,,"oods, at an elevation of 

8500 feet. 
"The animal bas a distinct ovorhanging lobe to the mucus

pore. The nearest ally of the shell is perhaps T. hyba, Bs., which 
is found from Ohamba to Kashmir." 

Genus O~YTES. 

Oxytes, Pfr. Zeitsclue
• Mal. 1856, p. 138 ; Godwin-Austen, Mol. Ind. 

i, 1883, p. 123. 

Type, O. o3J'ljfa, 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 overhanging lobe to the lnucous pore, though 
one is present in O. blanfordi and O. pollux. Mantle: right dorsnl 
lobe triangular, well developed; left dorsal in two parts, the 
anterior large, the posterior very small; Zeft shell-lobe witlwut 
any tongue-like pror,ess, being merely a narrow ribbon reflected 
over the peristome; rigltt shell-lobe wanting. Generative organs: 
hermaphrodite ducts very long, spermatheca elongate; male organ 
wit,b a short spindle-shaped kale-sac and having the ret19 actor 
'11l,UBcle attaclled to a large coiled crecum; amatorial organ long, 
well developed. 

[Although the shell-lobes are a typical character of mallY 
genera of Macrochlamyinm, the coiled cmcunl is perhaps a 11l0re 
important one, and more likely to be persistent. The origin of 
shell-lobes in so many distinct genera seems due to the influence 
of very damp atmospheric 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 formula in O. cyclopuuc is 26 . 11 . 1 . 11 • 26, ill O. o'robia 
27 . If) .. 1 • 15 . 27. 

I. 87tarlJly l.~eeled, lenticular. 

A. Openly u'nlbilicated. 

259. Oxytes oxytes, Bs. (IIelix) J. A.. S. B. v, 1836, p. 351; ,:d . 
.A.. M. N. H. (2) v, J850, p. 215; Pfr. (Ilelix) Mun. Hel. i, 
1848, p. 395; ide (IIelix) iii, 1853, p. 2J)0; ide (llelix) vii, 1876, 
p. 453 ; If. ~ T. (IIelix) (). I. 1876, pI. 26, fig. 1; Nev. Hand-I. oj,. 
1878, Yo ~7; Go1'loin-Austen,.J. A. S. B. 1880, 2, p. 158, pl. 11, 
fig. 2 (anImal); ide Mol. Ind. 1, 188-'3, p. 124, pl. 30, figs. 1-3. 

Nanino. (Oxytes) fidelis, Fulton, A. M. N. H. (6) xviii, 1896, 
p.100. 

Shell umbilicated, depressed, obliquely striatoed,obrownish horny, 
sometimes \\,ith a narrow. rufous band below the keel; spire very 
low, ap~x rather pointed; whorls 5f, flattened above, the last 
sbarply keeled, slightly swollen beneath; aperture oblique, angu
larly lunate, whitish inside; peristome thin as a rule, thickened in 
old shells, basal Inargin slightly arcuate and \vith the columellar 
margin reflected; urn bilicus deep, exposing all the whorls. 

Major dianl. 45, min. 37, height 17 mm. 
Bab. The ral1ges south of Assam, also the Dafla Hills to the 

north. 
Some specimens are larger; Col. Godwin-Aust~n has one 

measuring 56~ mm. in major diameter. O. jidelis is a dwat:.f 
varie~y from the Khasi Hills, measuring 31!, 27, 12~ lnm. It 
has 5 whorls and 8 peculiar, almost granular sculpture above and 
belo\\', caused by the decussation of the striation by impressed fine 
spiral lines. 
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260. Oxytes shanensis, Godulin-Austelt, Mul. Ind. i, 1883, p. 128. 
IIclix blallfordi, Th. J. A. S. B. 18U5, p. 275, nee 1859, p. 308; 

ide Cat. p. 22. 

This may be " variety of O. o:cytes, from which it is distinguished 
by being more COIn pressed and lentioular, and therefore more 
sharply keeled, the umbilicus is slightly smaller and the sculpture 
nner. Only immature specilnens are known; one of these 
measures: major diam. 28, min. 23!, height 10 mm. 

Hab. Shan States, 011 Upper Sal\vin River ( Feddel1,). 

261. Oxytes cycloplax, Ba. (Helix) A. M. N. H. (2) x, ]802, p. 34~; 
I Pfr. Mon. Hel. iv, 1.859, p. 181; H. ~ T. C. I. 1876, pI. 26, fig. 7 ; 

Nev. Hand-I. i, 1878, p. 48; Godwill.-Au8ten, Mol. Inil. i, 1883, 
p. 125, pI. 31, figs. 1-8. 

This is very nearly allied to O. o:eytes; but it is smaller, less 
sharply keeled, ,,7it.h the keel becoming bluut and obsolete near the 
lnouth; the spire is lo\ver, tAle apex less pointed, the lo\ver' surface 
more: tumid, and the umbilicus \vider. As a rule, the sculpture 
consists of fine, rather flexuous, oblique strire, decussated by 
hnpressed spiral lines; but there is some variation in both the 
present species and in O. oxyte.'l. Colour bro\vnish yellow, \vith a 
narro,v rufous band round the last whorl just belo\v the keel. 

Major dianl. 3R, min. 32!, height 15 mm. 
Hab. Sikhim, 1000-5000'. 

, 
B. Na'rrowly u1nbilicaiecl; u1nbilicus about ~ 1nm. ac·r088. 

262. Oxytes blanfordi, Theobald (IIelix), J. A. S. B. xxviii. 1859, 
p. 308; ryr. Mon. :IIel. v, 1868, I). ~49; H. "S· T. C. I. 1876. pI. 60, 
figs. 1, 2, 3; God1.vin-Austelt, J. A. S. B. 1882, 2, p. 69, Ill. 0, fig. 1 
(animal).; ide .ilfol. Ind. i, 1883, p. 128. 

Shell lenticular, sharply keeled, thin, dull chestnut, ~ely striated, 
with a Ininute reticulated sculpture under the microscope;· spire 
low, conical; ,vhorls 5!, flattened, the last much cOlnpressed near 
the keel, slightly convex benea.th;. aperture oblique, 8ngulately 
lunate; peristome 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, figured by Godwin

Austen, l. c., t.o have a small but distinct lobe above the mucous 
pore. 

C. Perforate. 

263. Oxytes castor, Theob. (IIelix) J. A. S. B. xxvii, 1858, p. 319; 
xxviii, 1859, p. 308 ; II. ~ T. Co I. 1876, pI. 26, figs. 3, 6; Godl(}i/~ 
Austen, Mol. Ind. i, 1883, p. 126. 

N anina cherraensis, Blf. J. A.. S. B. 1870, p. 14, pI. 3, fig. 8; Pfr. 
Mon. Hel. vii, 1876, p. 131. 

Shell lenticular, sharply keeled, thin, smooth, finely striated, 
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decussated by minute, spiral, im pressed lines above and belo,v, 
light ferruginous brown; spire lo\v, conical, apex acute; \vhorls 
5!-6, regularly increasing, flattened above, the last compressed at 
the keel, slightly convex beneath; aperture oblique, angularly 
lunate; peristome thin, the basal ulargin slightly arcuate. 

Major diam. 35, min. 33, heigh't 15 mm. 
Hab. Khasi Hills; Cherra Punji, Nongklao, Nongkulong, and 

Eastern Garo Hills. 

264. Oxyt~s pollux, Tl,e~b. (llelix) xxvii, 185.~, p. 3~O; B!f;,J. A. S. B. 
XXXIX, 1~70, p. 13; I:f,. . .lJfoll. Hel. Vll, 1876, p. 13_; H. ~ T. 
C. I. 1870, pI. 26, figs. 2, 5; Godwilt-Austen, J. A. S. B. 1880, 
p. 158, 1>1. 11, fig. 4 (animal) ; 'ill. ~lol. Ind. i, 1883, p. 127. 

Similar to O. casto1· except in colour, \vhich is pale horny ,vith a 
lo\ver spire and less nlarked spiral scu1pture. 

l\Iajor diam. 35!, min. 32, height 13 mm. 
Hab. Kho,si Hills; Terin. Ghat, N ongkulong; Habiang Garo 

Hills (Theobald and Godwin-Austen). 
The aniJnal is pale yello,,,ish ochre. Eye-tentacles thick and 

close together at the base and long. A small lobe above the 
mucous pore. Ra~ula similar to those of o. cyclol)lax and O. OJ·obia, 
outer lateral teeth rather longer and lnore numerous. 

As God,vin-Austen has pointed out, this is probably only a, 

colour-variety of O. casto'r. 

265. Oxytes sylvicola, Blf. J. A.. S. B. 1880, p. 185; Godtcin-.A.flsten, 
~fol. Ind. i, 1883, p. 180. 

Shell depressed, carinate, not very thin, covered with a thick 
yellowish-bro,vn epidermis, decussated with oblique .striation and 
spiral impressed lines; spire low, conoid; whorls 5f, nearly fiat, 
the last moderately swollen beneath, but slightly cOlnpl'essed near 
the keel; aperture oblique, angularly lunate; peristome acute, 
slightly thickened inside. 

l\lajor diam. 32, min. 29, height 17 min. 
Bab. Burail Range, North Cachar, and Anghami Naga Hills. 

II. Periphe,·y rounded, not carinate. 

266. Oxytes orobia, E8. (Helix) A. M. l\". H. (2) ii, 1848, p. 158; 
Prt-. 1Won. Hel. iii, 1853, p. 117 ; vii, 1876, p. 220; H. ~ T. C. I. 
1876, pI. 28, fig. 8; Nev. Hand-l. i, 1878, p. 48; Godluin-Austen, 
J. A. S. B. 1880, p. 157, pI. 11, figs. 1, 1 a; ,;d. Mol. Ind. i, 1883, 
p. 129, p~. 30, fig. 4, pI. 8~, figs. 1-5 (anatomy). 

Shell pel"forate, depressedly globose, smooth, striated, decussated 
by fine, close, concentric, impressed lines, 'v bite, covered with a 
thick,. yellowish, horny epidermis, encircled by a narrow dark 
rufous band below the periphery; spire depl-essed, -convex; 
whorls 5-5~, slightly convex, the last rounded, souletimes Buban
gulate at the periphery, swollen beneath; aperture ovally lunate; 
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Fig. 59.-0:J:yie.s orobia. (FroDl Stoliczkn.'s drawing.) 

[Fig. 60.-O:cytes (hobia" 
A. Animal, spirit-specimen, shell removed, the l'ight and left sides 

showing dorsallobea. 
B. The posterior left dorsal lobe, enlarged .. 
O. Genitalia. 
D. Jaw. 
E. Teeth of the radula. X 100. 
F. Extrenlity of the foot, conti'acted in spirit, enlarged. 

Ozytes o.rytes. 
G. Extremity of foot, drawn from life.] 
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peristome oblique, acute, but thickened inside, basal and coluDlellar 
margins somewhat reflected. 

Major diam. 37, min. 30, height 22 mm. A more depressed 
shell measures 34, 29, and 19 mm. 

Hltb. 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 occur as in B. monticola. . In the animal th~ eye-tentacles 
are sepnrated by a wide interval at the base. There is no lobe 
above the mucous gland, which is large. 

Genus BENSONIA. 
Bensonia, Pfr. Mill. Bl. 1855, p. 119; Godwin-Austen, Mol. Ind. i, 

1888, p. 246 .. pl. 61 (anatomy) ; ide ii, 1901, p. 115, pl. 95 (animal 
and anatomy). 

Type, B. 'Inonticola, Hutt. 
Range. Iiimalayas 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 
Ii ps remain, like varices, at irregular intervals oli the whorls. 

The animal of Bensonia ,nontioola generally resembles externally 
that of Oxyte8 and Ariopltanta, 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; lejOt shell-lobe simple,. 
ttJ·ithout t01'l,gue-sll,aped process. Generative organs similar to those 
of O:cytes, wit1" tlte coiled cacum nea1· retractor muscle; t.he dart-sac 
is large and long, and there is a slDall pointed kale-sac. The 
spermatophore is a long, narrow, chitinous ribbon ending in a 
nlembranaceous sac \vith a hard termination. 'l'he edge of the 
ribbon bears bifid spikes. 

The teeth of the radula in B. monticola differ from those of 
O:cyte8 and approach those of Mac1·ochlattnys 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 about the 36th tooth, and the outer laterals become small 
and unicuspid, the outermost being very minute; the formula i~ : 
72 . 19 1. 19 72. 

According to Hutton, the eggs of B. monticola are about the 
size of a mustard-seed, oval and greenish \\,hite. 

I. ROunded or subaugulate at periphery. 

267. Bensonia monticola, H'l.ltton (Nanina), J. A.. S. B. vii, 1, 1838, 
p. 213; H. ~ T. cr. L ]876, pI. ll2, fig. 3; Tkeob. J. A. & B. I8i8, 
p. 142; 'id. iv. 1881, po 46; Godwin-Au8ten, Mol. Ind. i, 1888, 
p. 248. 
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Hel~~ lnbiatn, Pf)·. P. Z. 8. 1845, p. 65 ; t·tl. Jfon. Hel. i, 1848, p. 73: 
Vll, 1.876, p. 21H; H. ~~ T. O. 1. 1876, pl. 27, fig. 5; Gudwin-

'P .A.~t"n, t. c. 1~88, p. 247, pl. 61, fig. 5 (!lDn~omy). . 
Nanlna (Bensonut,) "montlcola, vorl lU UlTlen SIS, JVev. Yal'k .. J-faSB., 

I Mol. 1878, p. 17. 

~hell ?penly per~orate, depressed, moderately thin, striated, the 
epIdermIs on the Inner whorls more or less distinctly minutely 
decus~ated, ~'dth oblique raised lines, ta,vny yeJIo\v to bro\\,-n, 
sO~e~lmp.s" "'1th a" ~roRd 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 gro\vth, 

Fig. 61.-Bensonia 1IW1,ticola. 

erossing the \vhorls at irregular intervals; spire lo\v, conoidal; 
\vhorls 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. 
Dab. Western Himalayas fronl Kumaon to Hazara at elevations 

of about 3000-7000 feet, and locally higher; not north of the 
Pir Panjal in J{ashmir. 

The deep rufous spiral band occurs in shells othenvise pale
coloured, and is common apparently in Kumaon and Mussoorie 
specimens. The fine decussating markings on the inner \v horls 
are variable, and appear to be obsolete on some Murree and 
Hazara shells. 

268. Bensonia angelica, P.fr. (Helix) P. Z. 8. 1856, p. 33; ide 
(Helix) Mon. Hel. iv, ;8~9, p. 123; 1jl. ~ T. (Hel~x) 0.1. 1876, 
pI. 86, figs. 0, 6; Nev. Nanma (BellsoDla), Yark. Mus., Mol. 1878, 
p. 18; God10in-A.1.l8ten, Mol. Ind. i, 1888, p. 252. 

Very near B. monticola, but darker in colour, without any 
distinct decussated sculpture, 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 1S! illlll.), but I have n, shell, probably from Kaslunir, 
measuring 45 mm. across. On the other hand, a small variety 
from Chamba, barely adult, measures 23i X 20 x II! mnl. 

Hal). Range south of Kashmir; Uri (Stoliczka); Obamba State, 
8000' 

209. Bensonia jamuensis, Theob. (Helniplecta) J..A..S.B.1878, p. 142; 
G()t/U:ill-Alt8ten, Oxytes (Bensonia), 1~fol. Ind. i, 1888, p. 251. 

This is a smaller shell than B. monticola, finely and flexuously 
striated, decussated \\'ith 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
stollle thickened within, and the colu1l1ellar margin rather broadl.v 
l'eflected at the umbilicus. 

~Iajor diam. 26, min. 23, height 12 mm. 
Hab. Tawi ,Talley, bet\\'een Chaneni and Udanlpur, Kashmir. 
This i~, perhaps, as Theobald has suggested, a small variety of 

B. 1HonficoZ(t, \vith fe\v or DO varices. Under the microscope 
traces of obliquE' deeussating raised lines 011 the epidermis can be 
Innde out. 

2iO. Bensonia theobaldiana~ Godtoin-Austen (l!{etill, .JIS.), Mol. Ind. 
i, 1888, p. 251 (no description) ; Kohett, Nanina (Xestina), .J.Vart. 
~ .. C/,e1nn. Syst. Gone/t.-Cab., Naninidre, 1000, p. 980, Ill. 254, 
figs. 6, 7. 

Bensonia mitllela, Blf. PI"OC. Mal. Soc. iv, 1901, p. 179, fig'. 

Shellsubobtectly perforate, conoidly depressed, yellowish brown, 
dull above, polished belo\v, rugately striated, finely decussated 
\vith close impressed spiral lines throughout; spire 10\\7, conoidal; 
\vhorls 7, fiat, scarcely convex above, the last hluntly allgulatc nt 
the periphery, convex beneath; aperture slightly oblique, sub
angulately lunate; peristome thin, with the usual internal callosity, 
which sho\vs through t,he shell; former lips at irregular il1tervnls, 
as in B. nlonticola. 

l\ln.jor dinm. 27!, luin. 23~, ~eight 15 tum. 
Hab. Nnrl(anda, E.N.E. of SImla; Kulu. 
Distinguished frRm B. monticola by smaller size, Battel' whorls, 

angulate periphery, different sculpture, and less oblique Inouth. 
A depressed form of B. tlteo'baldiana occurs on the Chor, S.E. of 
Simla. A specimen in 001. Bedclome's possession, \vith 6~ ",-horls, 
measares luajor diam. 19, axis 8! mm. -

The locality Kudin quoted by Kobelt for his }.Tanina tlteo"baldiana 
is a mistal{e for Kulu. This and the t\VO preceding species may 
be Yal"ieties of B. '1nonticola. 

A single specimen of a shell~ apparently belonging to Bensonia, 
\vas obtained by Col. Beddome in the South Caunra Ghats. It is 
doubtful if the single example obtained is adult, and without u 
1\11o\\-ledge of the animal it "'ould be unsafe to d,cide as to its 
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generic relations, as no Bemonia 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; 
protoconch with undulating transverse striation; spire convex; 
",·horls 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. 

l\fajor diam. 19f, min. I6!, height 101 mm. 
This resembles B. theobalcliana, but 1as fewer whorls and is 

more angulate. 

271. Bensonia convexa, Rv. (Helix) Cone/t.le. 1852, pl. 127, fig. 762; 
H. ~ T. q. I. 1876, pI. 85, figs. 1-4 ; Godwin-Au..~ten, Mol. Ind. i, 
] 888, p. 252. 

? lIelix monticola, Pfr. Mun. Hel. i, 1848, p. 130; id. vii, 1876, 
p. 220: nee Hutton. 

Shell subobtectly perforate, depressed, horny, thin, striated, 
Dlinutely decussated above and below by fine, impressed, spiral, 
close lines; ,spire depressedly conoid; whorls 6-6~, flatly convex, 
the last slightly compressed externally; aperture oblique, broadly 
lunate; peristome thin, with a broad white cal10us thickening 
inside; no remains of varices except close to the mouth. 

Major dlam. 16!, min. 14!, height 9 mm. 
Hab. Kumaun, Nagtiba Range, north of Mllssoorie, 9000' 

(Godwin-Austen); Simla. 
Animal light brownish green, bro\vn near head; tentacles 

greenish grey; foot rather short (Godwin-A.usten). 

2i2. Bensonia jacqnemonti, v. Mart. (Nanina) Mal. BI. xvi, 1869 
p. 75; Pfr. Nov. C01lch. iv, p. 48, no. 720, pl. 118; ide Mon. Hel 
vii, 1876, p. 220 ; Nev. Yark. MBs., Mol. 1878, p. 18; ide Hand-l. 
i, 1878, p. 49; (var. kurramensis) Godwin-Austen, Mol. l'1ld. ii 
189~, p. 1!5, .pI. 95, figs. 1-1 i (animal and anatomy); Kobelt; 
Nanlna. (Xestina), Mart. ~ Chemn. BY8t. Conch.-Cab., Naninidm, 
1901, p. 997, pI. 258, figs. 7, 9. 

Shell perforate, depressed, smooth, finely striated, white and 
porcellanic or horny, sometimes encircled' by a rufous band above 
the periphery and inside the suture; spire very low but conoidal · 
whorls -Si, slightly convex, increasing slowly, the last rounded 
at the peripbery, 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; Inin. 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.:Y~ 
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273. Bensonia wynnii, Rif. (Macrochlfuuys) J. A. S. B.1880, 2, p. 197, 
pl. 8, fig. 5; Godw"n ... A.ustl~, Mol. Ind. ii, 1899, p. 118, pl. 95, 
figs. 2-2 b, 3, 3 a; Kobelt, N anina (Xestina), Mart. ~ Chemn. 
Syst. CO'nck.- (,'tab., Nqinidre, 1901, p. 996, pl. 258, figs. 4, 6. 

Very similar to B. jacque,.,wnti, but distinguished by having the 
nlollth In uch more oblique, (tiagonal in fact, and consequently 
larger, "'ith the basal IDargin of the peristome straight, not 
arcuate, and \vith no trace of internal thickening. 

Major diam. 19, Inin. 17~, height 9! rom. 
The aperture measures lO! by 9 Jnm.; in a specimen of 

B. jacquenlontii of about the salDe size 10 by 7. 
Hab. l\lurree (JVynne); Cherat, near Pesha\var; Kuram Valley; 

Kandahar. 

II. Shell keeled at periphery. 

274. Bensonia camura, BB. A. M. N. H. (3) iii, 1859, p. 269 (Helix); 
Pfr. Mon. Hel. ,·,1868, p.180 ; .11. \.~. T. C. I. 18i6, pI. 50, fig. 2; 
Nevill, Hand-I. i, 1878, p. 30 (Nnninn); f Godwin-Austen, J. A. 
8. B . .1882, 2, p. 71, pI. 0, fig. 5, nnitnal (Euplectn?) ; ,lid. Mol. 
I",d. ii; 1907, p. 147, pI. 101, figs. 1-7 (animal &; anatomy). 

Shell narro,vly umbilicated, cOlloidly depressed, sublenticular, 
carinate, translucent, horny, obliquely rugosely plicate, and beneath 
the microscope minutely obliquely rugate, the rugm intersecting 
the coarse strim 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 ,vith a compressed keel, 
rounded beneath; aperture oblique, angulately lunate; peristome 
thin, \vith a slight white thickened callus inside not always present, 
the basal margin arcuate. 

Major diam. 20, min. 1S!, height 10 mm. 
Nab. Sikbim, 7000-12,000 feet. 
Some specimens are larger. The compressed keel in the young 

is file-like. The shell resembles that of Mac1·ochlamys tugurium: 
but is far more sharply keeled and different in sculpture. The 
animal is grey; sole broadly margine.d, and has, if the published 
figure 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 Lac.hung I Rivers, and Zemo 
Samdong, in mid-Sikhim, has cleared up much that ,vas doubtful 
regarding both the generic position and range of this species. The 
animal (in spirit) is ochraceous; on removing the shell there is a 
remarkable resemblance in the Inarkings of the integument or roof 
of the pulmonary cavity aud renal organ to that of Mac·rochlam!J8 
tuguriu1n, a broad patch near to rectum, and a longitudinal streak 
in the middle line, gradually \videning and increasing in intensity 
backwards up to the renal oJ,'gan; above this it is 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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,,-horls of the visceral sac and gives to the shell 8 similar tone or 
co]oration~ There are no shell-lobes, and by this cbn.rncter a)one~ 
,vithout looking at any other, t.he genus and species Dlay 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 
fril1ge is very small, below the usual parallel grooves. 

'l'he generative o1-gans. The penis has a coiled cmeUD1, to the 
side of \vhich the retractor muscle is attached; the kale-sac is 
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[Fig_ 62.-Ben.sowla ramftra. 

A. Part of the animal, showinO' right dorsallohe. X 2. 
D. Genitalia. X 2-4. 0 

C. Jaw. X 9. 
D. Teeth of the radula. X 276. 

Be11,so'1,ia Wy'll11,ii. 
E. Shell. Nat. size. • 

Benso11ia jacqtlC11l011,ti, vnr. X-u1'ra111,ellsis. 
F. Dorsal lobes. X 3. 
G. Extremity of foot, side view, contracted in spirit. X 3. 

u " viewed from above frotH life. I~nlarged. 
H. Outermost lateral teeth of raduht. X 276. 
I. Genitalia. X G.] 
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short.; the amatorial organ long and much twisted, and the t\VO 
organs, ~s packed \vithin the auiulal, lie respectively on the ~'ight 
and left sides. The spermatbeca is very long. The genitalia are 
not at their full development: they would at the pairing-season 
be much Inore swollen. 

There is n central projection to the ja\v. 
The radulo. shows the formula 

+ 25 • 2 . 17 . 1 . 1:7 . 2 . 25 -I-
+44.1.44+ 

About twelve of the outermost teeth are very minute; bicllspid 
teeth follow', the inner cusp being much the longest. The centre 
tooth is tricuspid, the admedians bicuspid, the outer small cusp 
situated ratber lower tban usual from the main point. 

The absence of the shell-lobes and the long spermntheca place 
this species in the genus Bensonia. I would point out the 
very interesting resemblance it has to M((,ct·ochlamys turgurium, 
inhabiting the SBme area-externally noticeable in the coloured 
border to the peristome and the ma.rkings of the body seen 
through the shell; internally in the generative organs, showing 
how closely Benaonia approaches Macrochlamys.] 

.... 

275. Bensonia nepalensis, Blf. (Nevill, MS.) P. Z. 8. 1904, ii, p. 441, 
pI. 25, fig. 1; Nevill, Hand-I. i, 1878, no. 67, p. 27. 

Shell -openly perforate, conoidly depressed, sublenticular. thin, 
obliquely and rugosely plicate above, smoother and striated below, 
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 nlargins conve~ging; peristome t~iD, columellar margin 
regularly curved, vertical above, reflected throughout, broadly at 
the perforation. 

Major diam. 23!, min. 21, height 12 mm. 
Hab. Khatmandu, Nepal. Types in the British Museum 

(Godurin-Amten). . 
This shell is near B. camura, but is distinguished by a lo"'er 

spire, slnaller umbil~cus, stronger soulpture, and the absence of 
decussating- striation, and by less acute C'arination. The animal is 
not known. 

[Subgenus DALINGIA . 
. Dalingia, Godwin-Austen, Mol. Ind. ii, 1907, p. 149. 

Type, .D. bhutanensi8, Godwin-Austen. 
Range. Hitherto found only on the Sikhim-Bhutan frontier. 
8hell depressedly conoid, tumid, -thin and delicate; whorls few. 

Animal has no shell-lobes; there are three peripodial grooves (a 
very unusual character). The retractor Dluscle of the male organ 
given off from a large oval mass. No a1natorial organ.] 

N 
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[276. Dalingia bhutanensis, Godwin-AUlJUn; Mol. Ind. ii, 1907, 
p~ 149, pI. 102, figs. 1-6 (shell and anatomy). 

Shell depressedly conoid, very narrpwly 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; ape~ture widely lunate, 
periatome thin. 

Siz~: major diam. 20·5 mm.; alt. axis 9·5 mm., alt. body-whorl 
10·5 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 Vl,ith a strong. epiphragm, tough and transparent. It is 
dark-coloured. Sole of foot with a distinct central area. T"~re 
a,·e no s1l,ell-lobe.9; the left dorsal lobe is di tided. 

The peripodial margin is broad, bordered above with a double row 
of oblong tuhercles, or, in other words, there are three lJarcdlel grooves 
instead of lIte 'Usual ttvo. 

Genel·ative o,·gans. TI~ amatorial organ is abaent. The retractor 
Inuscle. of the male organ is given off from the head of a large 
ovate swollen mass, which corresponds t.o the coiled mass seen in 
O:cytes orooia. There is a short flage.Ilum or ~alc-sac. The sper
matheca is moderatefy long and COnsIsts of an ovate membranous 
portion situated on a lower thick muscular tube; the albumen
gland was Slllan; the hermaphrodite-d.uct extremely convoluted. 

Jaw with a large central projection. 
The radula has this formula :-

40 . 2 • 17 • 1 . 17 0 2. 40 
59 • 1 . 59 

The central tooth is tricuspid, the admedians also tricuspid, the 
inner ,veIl developed and standing higher than the outer, which is 
the largest. The marginals are curved, bicuspid, the outer cusp 
belo\v the inner. . 

Of this species there were only two specimens in the B. 1\£ •. 
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; 011 a second sorting I noticed considerable difterence 
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 \vith in shells of 
this type. ltinally, on dissection, one (richilaensis) was found to 
be a Macrochlantys with the characteristic shell-lobes; the other 
(bhutanensis), above described, had none, and, besides, very different 
~enitalia with no amatorial organ, thus representing two quite dis
tinct genera.] 

[Subfamily HELICARIONIN~. 

Helicarioninre, Godwin-Austen, Mol. Ind. i, 1883, p. 146. 

Typical genus, Helicarion, Fer. 
Range. Australia, Indo-Malay, Japan, China, islands of the 

Pacific, and ,,'estward 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 palrearctic genus Vitrina led at first to their being 
placed by authors in that very distinct 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 
M aC1"ochlar(l,yi'ftOJ, w.ith teeth 80-100 in the row, laterals bicuspid, 
occasionally tricuspid, to another with very numerous teeth, as 
many as 300-400, in the row, of simpler form, ",ith a minute 
central tooth, and approaching but not so pectinated as those 
of the DurgeZlina. 'rhe animals differ widely from each other in 
the different genera. The shells are of a rudi~entary type, 
thin, delicate, few-whorled, and are of little use in generic 
determination. ] 

[Genus HELICARION. 
IIelicarion, Fer. Prod. (Ilist. Nat.) p. 23 (1821). 
Austenia, partim, Godwin-Austen, Mol. Ind. i, 1883, p. 148. 

Type, H. cuvi-eri, Fer., from Australia. 
Range. Indo-Malay and Australasian Regions. . 
In the type genus the animal has the keel 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-sac. Th~ shell 
of 2! 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 haTe become kno\vn, 
have very rightly been made the types of new genera. The shells 
vary in form from that of the type species H. cuvieri, and while all 
are thin, more or less membranaceous, some are even helicoid with 
high spire and with four or fi \'e whorls. South-African forms 
placed in Helicarion, such as H.hudsonim, Benson, depart much from 
the typical form. Perhaps the most distinctive group are those 

N2 



180 ZONITID.tE. 

possessing a solid or tubular calcareous dart, of w hieh Pa'rma,;on 
of Java &c. may be taken as the type. None have hitherto been 
recorded from India, but they may be looked for in Eastern 
Burma. l\fany such genera are no\\' known (Pa1~uu·ion, Mir.ro
lJarmarion, Oollingea, Wiegmannia, P(t1'1)tuncul1~s, a'l"ypiosernelua, 
Pll,iliplJinella, Parmella, &c.) ",bich might well constitute lL sub
family-the Pa1·'Juarionince. 'Genera such as Damayantia, also 
having calcareous darts, approach species of the subfamily Durgel
linle, the radula baving very numerous and similar teeth in the· 
row. 

In Pa1'marion and allied forms, such as Damayantia, the deve
lopment of the nlantle which envelops the shell in life appears 
to have had its origin on the Dlargin of the mantle-zone, and 
extended from its periphery equally and in\\-ardly to the central 
slit in SODle and carried further to a complete covering in others. 
It bas not been derived fron} distinct right and left shell-lobes 
as in Austen'i(f, and Gi1·asia, and these terms are no~ therefore 
applicable. ] 

[Genus CRYPTAUSTENIA. 

Cl'ypt8l!st~nia, Cockerell, A. M. N. H. (8) ,-ii, 1891, p. 99 (no 
descrIptIOn: as :\ section of Belicarion); 'l·d. N autilu8, xii, 1898, 
p.10. 

Type, O. 8tlccinea, Reeve. 
Range. Sikhirn and Eastern Himalaya; Lower Bengal and to 

Cachar.] 
Shell imperforate, thin, diaphanous, smooth, depressed; "'borls 

3-4t, rapidly increasing, the last large and rounded; aperture 
large, oblique; peristome simple, more or less meulbranaceous. 

The aniInal has the shell-lobes of the mantle broad but divided 
from each other and almost or quite concealing the shell ",hen 
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 distinguisl"ed frorn l\facrocblamys by the absence 
of a coil f01' tll,e attachrJ1ent of the retractor mU8cle of the penis. 
Radula ,,-it,h a tricuspid rhachidian tooth and rather nUlnerous broad 
inner laterals bi- or tricuspid, together with a much snlaller number 
of outer pointed bicuspid laterals than in typical Gil'asia, a.,nd the 
outer cusp of these is outside remote from the end. 

This group is at once distinguished by its shell from GiraBia 
and .A.ustenia. It chiefly differs from Vit'rina by having a mucous 
pore, and the genitalia are quite different. 

B. SlJecies f~'om the Eastern Himalayas. 

Cryptaustenia succinea, Rv. (V'ih'ina) Conch. Ic. Vitri~o., 1862, 
pI. ii, fig. 8; H. ~ .. T. (Vitrina) C'. I. 1876, pI. 75, figs. 7, 10. 

'Vitrina planospil'a, Es. A. M. N. H. (3) iii, 1859, p. 271; Pfr. 
Mon. Hel. Y, 1868, p. 14; God'UJin-Austen (l\.ustenia), 1.Vol. Ind. 
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i, 1883, p.149, pl. 36, figs. 1-5 (animal and shell), p1.3~, figs. 1-1 b 
(anatomy); ide ii, 1899, p. 93, pI. 91, fig. 4 (dart-sac); id. 
(Eurychlalnys) t. c. ii, p. 109-; Cockel·ell (Oryptaustenia), 
A. M. N. H. (6) vii, 1891, p. 99; ld. Nautilus~ xii, 1898, p. 10: 
nee V. planospira, Pfr. 1853. 

Shell ovately depressed, periphery roundly oval, thin, smooth, 
not highly polished, translucent, horny; spire convex, flat above, 
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[Fig. 63.-0rypta1tSte1~ia succinea, Rv. 

A. Anhnal drawn from life. Nat. size. 
B. Anitnal from a spirit-speciulen: viewea fl'om the right and left 

sid~s. X 2. 
C. Genitalia. X 7. 
D. Teeth of the )·adula. X 328. 
E: Jaw. X 10'5.] 

apex not exserted, suture shallo\v; whorls 3, rapidly increasing, 
the last descending very slightly near the aperture, rounded at 
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the periphery, convex beneath; aperture oblique, ovate)y lunate, 
Dlargins cOllverging, the upper curved for\\'ard, columellar deeply 
sinuate. 

l\Jajor ~inm. 14, min. 11, height 6 mm. A large variety 
measures 19J X 15~ x 8 mm. 

I/nb. ~ikhinl at lo\v elevations, Pankabari, Rnl1gull Valley, 
NaDlpo]i, l{angpo near Tumlung; Damsang Peak, Duling District, 
Bhutan. 

A drawing of t.he aniJnal by Stoliczka is published in Godwin
Austen's ' Mollusca of India,' and shows that the resemblance to 
O. benso'lli is 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 \vith two lateral margins. 
The teeth of the radu1a are thus arranged: 50. 1 . 14 . 1 • 14 • 1 . 50 
(65 . 1 • 65), and resemble those of :Alac'rocltlamys 'l~ndica. 

The animal in most of it.s characters clearly reseDl bles Eury
cnla'l)1Y8 platychlamY8, and is accordingly placed in the genus 
Eur'JIclilarnys by Godwin-Austen. The sheH, bo,,·ever, differs con
siderably. The present form has a dart-sac, which E. platycltlarnYB 
wnnts ; but this may not be a very important difierence. 

278. Cryptaustenia ovata, H. Blf. (Helicarion) J. A. S. B 1871, '2, 
p. 44. pI. 2, fig. 9; Pfi·. (Vitrina) Mon. Hel. vii, p. 10; God'win
.Atl~~ten (Helicarion), J . .A. S. B. 1876, 2, p. 312; Nevill (Heli
canon), Hand-I. i, 1878, p. 14. 

Shell depressed with an ovate periphery, diaphanous, dark 
horny, smooth, polished; spire 'almost Bat, apex scarcely exserted, 
suture impressed; whorls 3l, rapidly increasing, the last slightly 
descending; aperture oblique, ovately lunate, margins cODyerging ; 
upper margin of peristome arcuate, columellar regularly sinuate, 
811 bvertica1. 

Major dinm. 11·S, min. 9, alt. 6 mm. An~ther ·specimen. 
measures 13·5 X 10 X 6 mm. 

flltb. Near Dnrjiling (Stolirzka). Other localities in Bengal, 
mentioned by Nevill in Ilis 'Hund-list,' are, as God,vin-Austen 
has. sho"'n, very probably due to this shell being confounded with 
.A~ pancll,ete'llsi8. 

"Distinguished from H. salius, Bs. sp. ("'ith ,,7 hich it is asso
ciated), by itslnrger size, more depressed form', and simple peristome, 
not; recllrved at the columella. On the other hand, it is sDlal1er, 
Dlore solid, and more globular than H. plauospira, Bs. sp. From 
H. scutella, Ds. sp., and H. bensoni, Pfr. sp., it differs by its 
greater solidity, its highly polished surface, and the less rapid 
increase of tIle last 'Y}lorl. It is also smaller than the former of 
these species." , 

It is far from improbable that this shell also belongs to the 
gen \.IS DwTgel1 a. 
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279. CrJptaustenia heteroconcha, H. Blf. (Helicarion) J. A. 8. B. 
1871, 2, p. 45, pl. 2, ~~s. 8-8 b; Pfr. (Vitrina) Mon. Hel. vii, 1876, 
p. 10; H. 4- T. (VItrina) C. L 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 Bubcos
tulate towards the aperture; spire 1iattened, the apex scarcely 
exserted; whorls 3, rapidly increasing, the last dilated, scarcely 
descending; suture suhimpressed, margined with white; aperture 
very oblique, oblong-ovate; anterior margin of the peristome 
strongly arcuate, right margin 8ubundulate, basal margin menl
branaceoUs. 

"Major dinm. 17, min. 11, axis 5 mm. Height of aperture at 
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, Godtoin-Austen, Helicarion (Ho
plites), J. A. 8. -B. 1876, 2, p. 813, pl. 8, fig. 5. 

[Vide tig. 64 A, p. 184.] 

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 slightly exposed. 

" Total length 1·25", mantle 0·60", mantle to extremity of foot 
0·50" , tentacles 0·20". 

"Hab. Under Toruputu Peak at 4000 feet. Found on decaying 
wood during damp \veatber." (Godwin-~u8ten.) 

The aninlal, well figured in the original paper, is evidently 
similar to O. bensoni and o. BUccim,e4, and has the same papillose 
sbell-Iobes. 

[281. Cryptaustenia durrangensis, Godwin-Austen (AusteDi~), Mol. 
Ind. ii, 1907, p.172, pl. lOS, figs. 6--0 b {shell), pl.lll, figs. 7-7 c 
(part a~imal and radUla). 

Durrang District, Assam. 
Shell depressedly globose, not umbilicated; sculpture none, 

surface glossy, crossed transversely by fine lines of gro\\,th; colour 
straw-colour; spire very low, rounded, suture shallo\v; ,,'horls 
2~, expaDsive;1 aperture 'Very oval, oblique; peristome thin, 
narrowly edged with ,,,hite, columellar margin nearly vertical. 

Size: major diam. 10·5, a1t. axis 3·8 mm. 
Animal (from a soaked specimen). Colour olivaceous with 

mottlings Oll the foot; the membrane of the branchial cavity has 
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[Fig. 64. 

A. Orypta'llstmia, verntCosa, viewed from above and the right side: 
drawn from life. 

B. G'irasia cinerea., drawn from life. 
C. Austellia nagae1l,sis: sketch fl'onl life of upper side of the mantle, 

and the right side to show the shell-lobes and shell of same. 
D. Oryptogi'l'asia 'l"'ltm-a: t.he animal from different sides, extremity of 

foot enlarged, drawn from life; sbell Dlagnified and natural size.] 
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a margin of black on the side of the elongate Kidney and the 
vjsceral 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 body-whorl; the left shell-lobe 
also n broa~ lappet and elongately triangular in shape. The male 
organ resembles that of .A:ustenia gigas, and the amatorial organ is 
larger. 

J a \v with a very small central projection. 
Imdula bas the forlnllla : 

70 . 2 15 . 1 . 15 • 2 . 70 
87 • 1 . 87 

The central tooth and the admedian teeth are of the usual form: 
the central tooth as dra\vn is malformed or broken, it is only the 
remnant of the usual tricuspid form; the laterals are evenly 
bicuspid.] 

[282. Cryptaustenia zemoen~is, Godwin-Austen (Austenia), Mol. Ind. 
ii, 1907, p. 171, pI. 107, figs. 4-9. . 

Locality. Zemo Sam dong, Sikkitll (lV. Robe~·t). 
Sh~ll rather depressedly globose, thin and Inelnbranous; sculp

ture none, a Slllooth shiny epiderlllis; colour ochraceous \vith a 
green tinge; spire lo\v, rounded, apex just raised above the next 
whorl; ,vhorls 3, gradually increasing, the last rounded and tumid; 
aperture and peristollle not seen (broken below). 

Its form is very similar to a species from Darjiling in Dr. W. 
T. Blanford's collection, figured 011 pl. 37, figs. 2, 2 a, vol. i. 
p. 152 (Mol. Ind.), as Austenia? s(('lius, Bs., var., a smaller or more 
solid shell. 

Size: major diam. 11·3, alt. axis 6 mm. 
The shell is 'of the type of A. planospirct, 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 aninlals preserved in spirit. 

Animctl. Of similar form to A. lJlaJwspi'ra; the principal dif
ference is noticeable in the shell-lobes, which in this species are 
quite smooth, whereas in lJlanospi'ra they are strongly papillate. 
The left shell-lobe shows a scalloped edge, \vith furrows lounning 
in \vards to\vards the edge of the mantle. The left dorsal lobe is 
distinctly in t,vo parts. The sides of the foot and Dlantle-lobes 
are mottled, but not strongly, and one specimen sho\vs this only 
slightly on the shell-lobes. The sole of the foot is divided, but 
~he segmental lines on the side do not extend across the central 
portion. as in A.. gigas and other species. The fringe of the foot 
is paler than the rest of the animal, from the peripodial groove to 
the edge of the foot. 

The 'generative organs are interesting? because in the penis 
there is c(' solicl coiled rounded ma8S at .the 'Jnain bend, from which 
tI,e retractor muscle is given off, and in this respect this species 
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shows an approach to Matrochlamys; yet again in this connection 
there is also a well-developed kale-sac or flagellum at the point of 
junction oi the vas deferens. The amatorial organ is short and 
blunt at tbe outer end; in this respect it is like that seen in the 
gAnitaJia of Austenia plano'lJira. 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 \vith a strong central'projection. 
The radula bas the formula: 

25 • 16 • 1 . 16 . 25 
41 • 1 . 41 

The teeth, are similar in form to those of o. bemoni of Calcutta, 
the outer cusp lying low do\vn, up to the extreme marginals.] 

[283. Cryptaustenia ailcharensis, Godwin-A ttsten (Austenia), Mol. 
l"d. ii, 1907, p. 170, pI. 107, figs. 1-3 c (shell, animal, and 
anatomy). 

Loeality. Near Silcbar, Cachar (F. Ede). 
SheR. The description of o. bensoni will apply generally. It is 

bright and sllining, of a straw-colour. Three whorls, these are 
flatter above than in that species, making the aperture wider 
horizontally to the axis; vie"oed from above, the last ,vhorlspreads 
and widens outwards 8S it nears the aperture. 

Size: Dlaj. diaJD. 0·95, nIt. axis 0-35 mm • 
.Animal. Preserved in spirit i~ pale vinous, greyer on the ~hell-

10be8; 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 distinctly 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 she}], 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 
gradual1y to the retracto~ muscle. The penis is bent sharply 
,,-here the long retractor muscle is given off, then there is a short 
8,,:0Ilen part where the spermatopbore \vould be formed, and this 
narrows to the vas deferens. The spermatheca is moderately 
long. 

The jaw has a central projection. 
The radula has the formula: 

52 2. 10 . 1 • lO . 2 . 52 
64 . 1 • 64 

Similar to that of O. 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. Cryptanstenia globosa, God10in-,(i list ell, Helix (Nanina), J. A.. 
S. B. 1876, 2, p. 312 ;. ide (Austenia) Mol. 1nd. i, p. 153, pI. 37, 
figs. 5-5 b (shel1). 

Shell depressedly subglobose, thill, transparent glossy, scarcely 
striated, ,,·hitish horny; ·spire. slightly raised, suture impressed; 
whorls 3~, convex, the last not descending above, broadly rounded 
at periphery, expanded below; aperture oblique, lunately circular; 
margins converging, columellar roundly sinuate. 

l\1ajor diam. 9t, nlin. 7 t, height 5! lnm. 
Bab. Sumrnit of Toruputu Penk, Dada Hills, north of Assam 

(Godwin-Austen ). 
More Irlobose and \vith a rounder mouth than the al1ied fO~1l1S. 

Animal dark gl-ey, with the lobe over the gland much hooked. 

b. Species from Bengal. 

285. Cryptaustenia bensoni, Pjr. (Vitrina) P. Z. 8.1~, p. 107; ide 
(Vitrina) Mon. Hel. ii, 18-18, p. 497; II. ~ T. (Vitrina) O. 1. 
1876, pl. 65, figs. 11-4; GotllDin-Ausfen (.A.ustenia)} 1.lfol. If1d. i, 
1883, p. 150, pI. 36, fill~. 6, 7 (shell and animal extended). 

Austenia bensoni, t:al·. sylhetensis, God~oin-Auste1&, l. c. pI. 38, fig. 3. 

Shell depressed, thin, faintly striated, polished, translucent, 
pale horny; spire scarcely raised, obtuse, suture very slightly 
impressed; \vhorls 3~, slightly convex, t'he last 8(~rcely depressed; 
aperture oblique, lunately suboxate; peristome simple, thin, the 
margins converging, the upper slightly curved for\vard, the 
columellar sharply curved up\vards, inclined fon,-ard beyond the 
vertical. 

Major diaJn. 10, min. 8, depth 5! .mm. (The original type 
measured 12 x 9! X 6 mm.) 

Hab. Bengal, Calcutta, Jessore, Chandanagore. Not rare in 
the Botanic Garden, Calcutt.a. 

Animal dul,l greenish grey or very pale olive \\rith some large 
irregular blotches; ~ole of foot \vhite in the middle, dusky on 
each side. The sbell-Iobes of the mantle almost or entirely cover 
the shell and nre rough, being covered with small papillm. The 
teet.h on the radula are: 4&>. 3 • 12 . 1 . 12 .3. 45 (60 • 1 • 60); all 
the 15 inneJ: laterals are tricuspid, the outer bicuspid and pointed, 
the second outer cusp not being near the end. 

God\vin-Austen bas described 8S a variety o. bemoni, yare Ityl
hetensis, from a ,vood on the banks of tbe Soorma River in Sylhe; 
between Atgaon and Chatak. Although the shell does not differ 
~eatly., theradula has 64 . 2 . 14 . 1 . 14 . 2 . 64 (80 .1 . 80) teeth, 
the outermost of which show signs of pectination, as in Du'l·gella. 
The animal is light yello\vish green and creeps about with the 
caudal termination of the foot raised in the air. 
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286. Cryptaustenia panch.tensis, Godwi1t-Au3ti1t (Austenia), 1J{ol. 
Ind. i, 1883, p. 153, pl. 37, figs. 3-3 b (shell). 

Shell very similar to O. beu8oni, but the shell is thicker, and 
the last \vhorl descends near the aperture. 

Major diam. lO!, min. 8, height 5 mm. 
Hab. Panchet Hill, W. of Ranig.anj, Bengal (lV. '1'. B.). 

Godwin-Austen suggests that specimens from Rajlnabal, Sikrigali, 
and Patna in Bengal, referred by Nevill in his 'IIand-list' to 
A. otJata, may be the same as the Panchet shell. 

[Genus EURYCHLAltIyS. 

Eurychlamys, God1.cin-Austen, Proc. Malacolol'. Soc. vol. iii, .July 
1899, p. 250 (no description); ide Mol. Ind. ii, 1899, p. 90. 

Type, E.1Jlatychlamys, W T. BIt 
Range. Southern India and Ceylon. 
Original description :-" The rbell-Iobes are elongate and broad, 

more or less papillate, envelopIng the s~ell. 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 sheatli, the retra~tor muscle attached 
at the end, and above a small bulbous enlargement \vhere the 
vas deferens joins. The amatorial organ is absent. The jaw has 
a central projection. The central tooth is tricuspid, the admedian 
bicuspid, the laterals evenly bicuspid (from 70 to 60 on each 
side )."] 

287. Eurychlamys platychlamys, Blf. J. A. S. B. 1880, 2, p. 195, 
pI. 2, fig. 9; Godwin.-Austen (Eurychlamys), Mol. Ind. ii, 1899, 
p.90, pI. 84, figs. 1-1 e (animal and anatomy). 

N anina (MicTocystina) perrotteti, Peile, Jour. Bomb. N. H. Soc. xi, 
p. 134 (189?): nee Pfeiffer. 

Shell openly perforate, conoidly depressed, thin, smooth, 
polished, translucent, fulvous horny; spire lo\v, convexly conoidal, 
apex obtuse, suture scarcely impressed, almost flat; whorls 5, 
slightly convex, the last rounded at the periphery, convex beneath; 
aperture oblique, subovately lunate; peristome thin, outer margin 
sinuate, basal straight, columellar oblique, slightly expanded 
throughout, more broadly above. 

Major diam. 11, min. 9t, height 5t mID. (a large specimen 
measures 14: X 12 X 6t mm.). 

Hab. Bombay and neighbourhood. 
A variety larger and with a lo\ver spire occurs at Champanir, 

near Broach. A shell measures 16 X IS! X 7 mm.; others are 
even larger. 

The animal is dark grey and bas remarkably broad shell-lobes, 
which cover a great part of the spire, sometimes nearly the whole, 
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l Fig. 65.-1!}l&r.1Jcllla11lYs platycltla11l!Js. 
A. Animal with shell reilloved, viewed from both the right and left, 

sides, showing the sbell- and dorsal lobes. X 4°5. 
B. Shell. X 2"1. O. Jaw. X 12. 
D. Different parts of the genitalia. X 4';) and X 1~. 

EU'''yclda'InYs rc.qulata. 
E. Anilnal (spirit-spechneh), seen fro III right side. X 3'4. Right 

shell·lobe turned down, showing hJside surfn-ce. 
E. Ditto. X 2'5. Showing position of right shell-lobe in life. 
F. Shell. X 2"4. G. Lobes of the lunntle. X 3. 
H. The penis. X 8. 
I. Jaw nnd teeth of the radula. X 12 and X 368.] 
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when extended. Left dorsal lobe bifid, the posterior IJortion 
narrow. Mucous gland with a sJDall rounded ovel-hanging lobe 
above. Foot long and narrow, the sole· divided into median and 
marginal areas~ In the genitalia the male organ is a silnple, short, 
bulbous sheath, the retractor muscle is attached to the side, \vith
out any crecum, and the vas deferens enters at a short distance 
from the retractor without distinct kale-soo. Spermatheca of 
moderate length, subcylindrical; 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 lo\ver one; outer laterals bicuspid, the outer 
cusp belo\v the inner . Teeth in a ro\v: 45. 2 _ 12 . 1. 12 . 2 . 45 
(59.1. 59). Jaw \vith a projection in the middle inside. 

On account of the remark~ble mantle-lobes and genitalia, 
Col. Godwin-Austen made this species the type of a subgenus 
Eurychlamys, to which probably s~veral South Indian and Ceylonese 
forms should be referred. The division is fully j llstified. [At 
present only this and the next species are known to belong to it. 
The animals of so many species from S. India remain to be 
-examined. ] 

288. EurycbJamYB regulata, BIJ. (Helix) A. M. N. H. (3) v, 1860, 
p. 883; Pfr. (Helix) Mon. Hel. iv. p. 125; H. ~ T. (Helix) C. I. 
1876, pl. 31, figs. 0,6; God'loin-Austen (Eurychlamys), Mol. Ind,. 
ii, 1800, p. 92, pI. 84, 1ig8~ 2 iz-g; KoiJelt, tn Mart. cf Ohemn. Bylt. 
OoncA.-Cab. ed. 2, Naninide, 1901, p. 1028, figs. 20, 27. 

Shell scarcely perforate, subglobosely depressed, thin', obliquely 
obsoletely striated, very neatly ornanlented throughout with fine 
parallel spiral impressed lines, rather further apart above 'than 
below, brownish borny, translucent, highly polished; spire 
depressedly conoidal, apex rather obtuse, suture impressed, but 
shallow; "rhorls at, slightly convex, rapidly increasing, the last 
broader, slightly 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 perforati\ln, 
margins remote. 

Major diJ1,m. 10, min. st, axis 5! mm. 
Hab. Ceylon, Kaluganga in East Matelle, Katukellekande 

(Layard), and Badulla (Oollett). 
Animal very similar to that of E. pla.tyc1"la,nys : foot long behind 

the shell, lobe over the mucous gland elongate; shell-lobes broad, 
alnlost or completely covering the shell \vhen extended. Penis a 
simple long sheath without cmcum or other appendage, the VaB 

defe'rens 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). 
MediaD tooth tricuspid; lateral cusps bas:l], inner laterals bicuspid 
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with one cusp on the outer side; outer laterals \vith two even 
terminal cusps as usual in Macrochlaniys. 

['1'0 this genus may belong such forms as 'U1nb1·ina, nepu, 
woocliana, &c., provisionally placed in Ma,crocll,lantys.] 

Genus AUSTENIA. 

Austenia, Nevill (SU}JgetlUS of Helicarion), Hand-I. i, 1878, p. 16; 
Godwin-Austen, P. Z. S. 1880, pp. 204, 208; ide ~Vol. Illd. i, 1883, 
p. 148, 1888, p. 228. 

Girasia, partim, Godwin-Austen, Mol. Ind. i, 1888, p. 216. 
Cryp'tibycU8, Cockerell, A.. ¥. !I. H. (!l) vii, 1891, p. 99; t·d. Nautilu8, 

Xli, 1898, p. 10 (no descnphon). 

Type, ..4. gigas, Bs. 
Range. The Himalaya, Assam, and Burlna. 
Shell imperforate, ovate, of one to t",·o whorls, very thin as a 

rule, often glassy; aperture very large, more or less ovate; peristome 
thin, almost membranaceous. 

Animal large, not retractile \l,ithin 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. Each shell-lobe is roundly 
expanded upon the shell, not elongate as in Mac1·ocTllamY8. In 
some forms, as A. magnifica, the shell is nearly or quite concealed 
by the mantle-lobes, as in Girasia, while in the type n considerable 
portion remains exposed. 

Hinder extremity of foot long, sharply carinate above and 
truncate behind by a large linear mucous pore, above \\,hich there 
is sometimHs an overhanging lobe. Peripodial groove very distinct. 
Sole of the foot divided into three longitudinal areas. 

Genital aperture, as usual, behind the outer base of the right 
tentacle. 1.'he details of the generative organs much resemble 
those of Macroc1tlamys, except that near the retractor mU8cle of 
the male organ there is neither emCUDl nor coil. A large dart-sac 
is present and a long cylindrical spermatheca. 

In the radula, \vhich IDuch resembles that of l1facrochlarnys, 
the rhachidian is tricuspjd, and the admedian teeth are broad and 
bicuspid o'r tricuspid. The outer laterals. are long and pointed, 
with an additional cusp 10'''' dou'n on the outer margin, and 
which disappears on the outermost teeth. This differs from the 
form of the outer marginals in Girasia. 

The genus Austenia is intermediate bet","een Macrocll,lamys and 
Girasia and distinguished from all by its ovate ear-shaped shell . 
. it is less.slug-like than' Girasia, its shell being \vell formed and, 
as a rule, less covered by the ,mantle. It is represented in the 
Indian Peninsula by the genus Pseudau8tenia, which has 8 similar 
shell, but several differences in the animal. 
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289. Auatenia gigas, Bs. ('Titrina) J. A. S. B. v, 1886, p. 850; P Pfr. 
(Vi(rina) Mon. Hel. ii, 1848, p. 496; Blf. (Vitrina) J. A. s. B. 
xxxiv, 2, 18(j5, p. 95; Godl0in-Austen (iIelicarion), J. A. S. B .. 
1875~ p. 6, pI. 3 (animal extended); H.lt T. (Vitrina) C. I. 1876, 
p. 29,. pI. 66, DO'S •. 2, 3; Net'iU, Helicarion (Austenia), Hand-I. 
), ]878, p. 16; Godll~"·n-A1(.8ten, P. Z. S. 1880, p.294, pIs. 24, 25, 
26,27; id. Mol. Ind. i, 1883, p. 148, 1888, J>. 228, pI. 55, figs. 3-46 
(shell and nnimal), pl. 60, figs. 1, 1 a (anImal extended), pI. 62, 
fig. 8 (radula); vol. ii, 1899, pIs. 89, 90 (genitalia). 

Shell thin, polished, 8ubovately depressed, faintly striated, oliv&
ceous horny; spire SDlall, fiat, pl"ojecting beyond the peristome~ 

Fig. 66.-A'ltStenia gigas, Bs. 

suture impressed; ,vhorls ab~ut 2, very rapidly increasing, the 
last depressed aboye, occupyIng the greater part of the shell. 
aperture very Jarge and oblique, ovate, the ~argins nearly meeting: 
the coluDlellar strongly arcuate. 

Major diam. 30, min . ..17, alt. 10 mm. A large specimen 
measures 40 x 25 x 12 mm. 

Bab. 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 sheH remains expo~ed 
(tbis 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 
rbachidian tooth is bluntly tricuspid, the next 6 on each side have 
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[Fig. 67.-Austenia giga$. 
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A. Animal from a. spirit-specimen, viewecl from both the right and left eides, 
tcho\\·in'g shell. and dorsal lobes; in the former, cav. is the posterior end 
of the cavity in the foot occupied by the internal organs. 

B. Genitalia: t.he sperma~LeC8 filled with spermatophores. 
C. A. spermatophore taken from the spermatheca. 
D. Penis, sbowing spermatophore in process of forln~tion. 
E. ,Jaw and teeth of the radula.] 

o 
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only a blunt outer cusp, after\vards an inner cusp becomes ,:i~ib]e. 
The outer laterals bicuspid, with 8 long point and aD additIonal 
cusp low down on the. outer side; the extreme marginals are 
.simple unicuspid teeth. 

1.'he general colour of the anima] as represented in the figu.res 
is an umber-:brown, the furrows "on the upper surface bemg 
·darker. 

290. Austenia butleri, Godwin-Au,ten (GirasiR.), Mol. Ind. i, 1888, 
p. 226, pl. 60, fig. 7; ide Ope cit. ii, 1899, p. 108, pI. 90, figs. 5-10. 

Helicarion gigas, Ds., small var., J. A. S. B. xliv, 1875, p. 6, pI. 8 
(smaller figure, animal extended). 

Austenia gigas, var. minor, Godwin-AU8ten, P. Z. 8. 1880, p. 294, 
~l. 24, figs. 3-6, 9, pl. 25, figs. 1-5, pl. 26, figs. 1, 5, 8, pl. 27, 
figs. 8-10 (animal, shell, and ana~omy). 

This differs froul .A. gigas in smaller size aud in the different 
colour of the, ~nimal, \vhicb is "dark ocbre-bro"'D, with very dark 

Fig. 68.-~U8te'l~ia hutleri. 

marking, particularly noticeable along the margin of the foot." 
The neck-lobe ~£ the mantle is represented as spotted in the 
figure and a broad dark line in front of it, down each side of 
the neck. Animal represented as about 3! inches long when 
extended. 
M8j~ diam. of shell 21·5, min. 18 rnm. 
Hab. Between Samuguting and Kohima, Naga Hills (Godwin

Amten). 
Teeth in the radula 32 3. 18 . 1 . 18 . 3 . 32 (53. 1 . 53), or 

considerably fewer than in A. ·gigas. 

*291. Austenia: re8~lendens, N~~ll (Helicarion), J..A. S. B. xlvi, 2, 
1877, p. 23; ttl. Yunnan Erped., Mol. p. 888, pl. SO, figs. 6,6 a; 
id. J. ..4 .• S. B. 1, 1881, ~, p. ]29, pI. 0, fig. 24; Nevill, HelicanoD 
(Austenia), Hand-I. i, 1878, p.16; G. Tapp. Canef"~ AnfJ. MUI. 
(Jiv. Gen. ;xxvii, 1889, p. 315. 

This is ~escribed as resembling ,A. gigu, but &8. being a little 
t~ner and more membranaceous; it i8 at once distinguished from 
it by its lla~r, more ear-like, and appressed shape. 

){ajor diam. 22, min. 14, depth 8 mm. 
Hab. Sawady and Bhamo, Upper Burma (Dr. John .d'llder80n). 
Judging by the figure, this shell app~r~ to have about half a 

'revolution more than A. qigu. 
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-292. Austenia venusta, Tlreobald (Vitlina P), J. A. IS. lJ. 1870, 2, 
p. 400; Pfr. (Vitrina.) lJl 011. Htl. vii, 1870, p'. 512; H. ~ T. 
(Vitrina) '0. I. 1876, pl. 162, fig. 5; GoaWt,·,I,-Austell, Mol. Ind. 
i, 1888, p. 237, pl. 59, fig. 5 (shell). 

"Shell ovately ear-shaped, scarcely convex abo,!e, diaphanous, 
very thin, polished, 8ubrugosely striated, bright yellowish brown; 
whorls l~, rapidly increasing j aperture very broad. 

"Major diam. ·30, min. 17, height ·10 inch (7fx4x2! mm.). 
U Hab. Near Ohuegaley Tsekan, bet\veen Prome and Tongoop." 

(Tlu~ob. 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 Nevill (J. A. S. B. 
1877, 2,-p. 24), is shown by Godwin-Austen to be different. 

*293. Austenia magnifica, Goaloin-Austen ~ Nevill (IIelicarion), 
J. A.. S. B.1877, 2, p. 24; NeviIJ, Helicarion (Austenia), Hand-I. 
i, 1878, p. 16; Godwin-Austen, P. Z. S. 1880, p. 294, pI. 24, 
figs. 1, 2 (animal); Nevill, Ilelicarion (Austenla), J. A. S. B. 
]881,2, p.129, pI. 5, fig. 2:1 (shell); Godu}'in-Austen (Gil·asia), 
Mol. I~. i, 1888, p. 225, pl. 56, figs. 1, 2, 3 (animal), 4, 5 (shell). 

lIelicarion (Austenia) fere, Canefri, Ann. Mm. Civ. Gen. xxvii, 
1889, p. 313, pl. 9, figs. 1-7 . 

. Shell very similar to that of A.. gigaa, but much larger,~.... 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 from underneath, very much less of the reflected body
whorl is visible. 

Major diam. 46, axis 11~, aperture 40! by 29! mm. 
Bab. Teng-Yue-Chow or Momein in Yunnan, at 5500 feet 

(Anderson); near Bhamo (Fea). 
The lobes sf 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 distinctly seen. The mantle also covers 
much of the upper surface of the foot. [In .this respect the 
.animal is like that of Girasia, and is the reason ,,·hy I placed it in 
that genus, the 8he~ bei~g ~i:ffereDt·.] Mucous pore very long; 
sperlnatheca, as figured by Tappone Canefri, is very large; other 
generative organs· as in Girasia 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. 

294. Austenia nagaenais, Godwin-Austen (Helicarion), J. A. s. B. 
xliv,2, p. oJ!.I. 2, figs. 3-3 c (sbell and parte of animal); ide 
(Girasia) P. • S. 1680, p. 294; ide (Girasia) Mol. Ind. i, p.224, 
pl. 61, figs. 8-3 c (8h~n aDd parts of animal). 

[Y~ fig. 64 0, p. 184.] 

Shell very thin, membranaceous, ovate, apex forming a coil, not· 
02 
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projecting from ~~be side; much broader than GiraBia hooktl-i,. 
covered with an olive epidermis showing lines of growth. 

Major diam. about 22, min. about 14 mm.· 
Animal ochre-colour, prettil." mottled and dotted with a dnrker 

shade of t4e same; the mantle covers nearly the \\"hole shell; 8, 

narrow \vhite line commencing near the posterior margin of the 
slit disclosing the shell extends round t~~ards the respiratory 
orifice on the right-hand side, and in front another line curves. 
round to the left anterior side. Length about 3 inches. 

Hab. Angami Nags Hills, Assam. 

295. Austenia cacharica, Godw';",-At18ten (Girasia), Mol. Ind. i, 1888,. 
p. 240, pl. 59, figs. 4, 4 a (animal and shen), pI. 62, fig. I) (teeth). 

HeliCftl'ion solidum, God'loin-Austen (partim), J. A. S. B. ~"1875, 2,. 
p. 6, pl. 2, figs. 5-5 c (animal and shell), nee P. Z. S. 1872, p. 518. 

Shell oval, fairly solid, smooth, shining, colour pale olive; apex 
small, not projecting, very closely wound; whorls about 1i;. 
aperture ovate, .pccupying nearly the wl)(~le shell, only about a 
ninth being taken up by the reflected whorl, columellar margin 
evenly sinuate. 

Major diam. 11, min. 6i, height about 3 mm. 
Bab. North eachar Hills: Kohima, Dunsiri Valley. 
Animal dark umber to pinkish grey, much specJded throughout, 

and \\'ith blach: lines on the side of the foot. Dorsal lobe ample, 
extending round to the left posterior side; right dorsal lobe rather 
~mall. The right sbell-Iobe is expanded over the apex, but is, 
·hardly connected behind; the left shell-lobe is narrow and laps 
over the peristdme, but does not join the' otheT 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 mucous gland is very short. 

The teeth of the radula are thus arranged: 40 .15 1. 15 .40· 
(55 . 1 . 55). T};le inner laterals (admedians) have 8 well-formed 
cusp on the outer basal side; the outer laterals are very pointed 
and curved, with the outer cusp quite basal. 

296. Austenia solida, Godwin-Au8ten, HeIica.rioD (Hoplit.es), p~ z. 8. 
IBi2, .p. 518, pI. 30, fig. 10 (shell); He ~ T. (Vitrina) C. L 1876, 
pI. 152, fig. 6; Godwin-Austl}n (Ghtasia), Mol. "'Ind. i, p. 241. 

Shell close to A. cachariclt, but considerably stronger and the 
apex thicker. The columellar 'margin of the peristome is much 
incurved. 

Major diam. 14-1-, min. 9, height 4! mm. A smaller specimen 
measures 9 mm. in major diametel·. 

Hab. Hengdan Peak, North eschar Hills. 
This may be the same as the last, but the shell shows slight. 

differences. The anitDsl is not known. 
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297. Austenia peguensis, Theohald (Vitrina), J. A. 8. B. xxxiii, 1864, 
p. 244; H. ~ T. (Vitrina) C. I. 1876, pl. 65, figs. 2, 3; Nevill, 
Helicarion (Austenia), Hand-I. i, 1878, 1\. 16; Godtoin-A1IAlten 
(Girasia), Mol. It,d. i, 1888, p. 227, pl. 59, figs. 6-6 h (animal), 
6 c, 6d (shell); (Jolli'1lge (Girasia), JOU1 .. Mal. ix, 1902, p. 76. 

Shell rath~r more solid than usual, semiovate, ,,-ith the apex, 
which is very tl1ick, projecting, polisbed, pale olivaceous or yel
lowish; spire flat, suture rather deeply impressed; about I! 
",vllorls; aperture occupying almost the ,vhole lo\ver surface; 

Fig. 6!).- Austellia peg'lll!nsis. 

margin of peristolne very convex, . except near apex, \vhere it is 
-straight or slightly concave; inner portion of deeply concave 
columellar margin thickened in some shells. 

Major diam. 16, min. 10, height a~ mm. 
Hab. Pegu. Near the town of Pegu, and also on the west of 

the Irrawady in the Bassein district, and probably in the Arakan 
Hills farther north; Meetan, Tenasserim (Pea); also, according to 
-Collinge, the Malay Peninsula, Belimbing, State of Ligeh. 

The animal has a granulate mantle, the shell-lobes ulnlost com
pletely covering the shell when expanded. The Inantle 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 i~ not so dist.inctly V-shaped nor so deep as in Gir.asia hookeri. 
Colour bro\vn, mantle greyer and mottled, sides of the foot 
speckled ,,·ith dark grey. Length of animal (when crawling) 
about 3 inches. Jaw and radula as in Austenia -gi.qas. Teeth of 
radula 32 . 3 . 18 . 1 . 18 3. 32 (53. 1 . 53). 

298. Austenia shanensis, Godwin-.AttSten (Girasia), Mol. Ind. ii, 1899, 
p.-107, pI. 91, figs. 3-3 a (shell and animal). 

Shell ovate, convex above, polished, olivaceous horny; apex 
solid, Bat, projecting less than in A. peguensis, suture impressed; 
,vhorl8 1~; aperture oYate, covering nearly the whole of the shell 
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beneath, Inargin of peristome convex ahnost throughout, becoming 
straight on margin near apex only. . 

Major diam. 11, min. 7, height 3 mm. 
Hab. Shan Hills, Burma, east of Fort Stedman ( ~Voodtkorp~). 
Animal dark grey, similar in form to Amtmia lJeguensis. In the 

odontop~ore the inner laterals are bicuspid, the outer cusp far 
b.elow the apical as in A. giga~, the ol~termost laterals . small and 
unicuspid. 

*299. AU8te~ia sikkimensis, GodlOi,!-Au:ten, Gir~ia (Ibycl.1s). Mol. 
Ind. 1, 1888, p. 239, pl. 59, figs. 2, 2 a (anImal), 2 b (shell); 
Cockerell (Girasia), A.. M. N. H. (6) vii, 1891, p. 106. 

Girasia (Ibycus) sikkimensis, var. mainwaringi, Godwin-Austen, 
Mol. Ind. i, 1888, p. 240, pl. 59, figs. 3, 3 a, 3 b (animal) ; Nevill,. 
Hand-I. i, 1878, p. 16, no. 37, H. (Auatenia) n. ap. 

Shell (from figure) ovate, the apex small, not projecting, much 
resembling the shell of .A.uatenia cacharica. 

Major diam. 91 mm. (from figure). 
Bab. Independent Sikhim, 9500 feet; Chungthung, on th& 

Chakang Stream. Yare mainwaringi 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 fe\\-- similar distant markings 
on the side of the foot behind." 

The yare mainwa)~ngi 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 nliddle tooth of the radula is strongly 
tricuspid, the inner laterals as usual, the outer as in gigas, 
bicuspid, the inner point much longer tban the other. The 
extreme outside laterals are very small. 

This species has been regarded as allied to (or identical with) 
, IbYCUB jiBaidens, Reynemann, but the teeth of the radula appear 
to be very different. [The teeth of I. fosiden8 are very similar to 
those of the genus Leptodontat'ion of Sarasin.] 

Genus GIRASIA. 
Girasia, G'ray, Oat. Pulnl. B1·it. Mtt8. p. 61 (1855); God'loin-Auaten,. 

Mol. Ind. i, 1888, p. 216. 
Hoplites, Theobald, J. A. S. B. Xl"xiii, p. 244 (1864). 

Type, G. hookeri, Gray. 
Ra'llge. 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 
dorsa,llobes are united all round, and the shell is entirely covered 
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[Fig. 70.-Girasia kooken, Gray. 
left, and dorsal aines: drawn from a spirit-specimen., A. View of right, 

t nat. size. 
A'. Position of shell- and dorsal lobes. Nat. size. The former grown together 

on the Jine running from the re8~ap.; left dorsal lobe turned bank to 
show the position of the respiratory and anal orifices. 

B. Generative organs. t nat. size. B I '. Spermatophore. X 3. 
B". Do., part of. X 3. D. Jaw, enlarged, and radula. X 138_ 
C. The shell. ! nat. size. E. GirtUia crocea, Godwin-Austen. 

al~9. Albumen-gland. lsi. Left shell-lobe. 
a,Dr. Anal orifice. ov. Oviduct. 

am.or. Amatorialorgan. ot. Ovo-testis. 
cry .. Cmcum of the retractor penis. ~ rmp. Retractor muscle of peni8 • 

. f. Foot. I rm. Retractor muscle. 
k. Kalc--s8c. \ rsl. Right shell-lobe. 

gm.ap. Generative aperture. rdl. Right dorsal lobe. 
ldl. Left dorsal lobe. pro Prostate.] 
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by the former, with the exception of 8 narro,,' area on the posterior 
left margin. From the anterior right margin of this area a well
marked cicatricial line runs forward to just ahove the respiratory 
and anal orifices, and marks the usual distinct division of the shell
lobes in Helicarion and Du'rgella and their cODlplete separation, as 
in Mac'rochl(tmys, 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 8 large linear mucous gland; the pedal 
·(peripodial) line is very distinct. 

"}'oot divided longitudinally into three 8ubequal median and 
lateral areas." ( Godwin-Austen.) 

Genitalia as in .A.ustenia gigas. Radula with tricuspid rhachidis·n 
tooth, the broader inner laterals usually bicuspid and the outer 
laterals with two cusps each, both terminal, thus differing from 
those in Macrocklamys, .A.ustenia, and Helicarion. 

·300. Girasia hookeri, Gray, Cat. Pulnl. Brit. Mus. p. 61 (1855); 
Godunn-Amten, P. Z. S. 1880, p. 291, pI. 27; ide Mol. Ind. i, 
1888, p.·219, pI. 55, figs. 1-1 b, 2-2 b (animal and shell),. pl. 60, 
figs. 3, 4, 5 (animal in motion), pI. 62, fig. 1 (teeth) ; ii, 1899, 
p. 104, pl. 88 (spermatophore). 

Helicarion (Hoplites) theobaldi, Godwin-Austen, P.· Z. S. 1872, 
p. 517. 

Helicarion shillongenee, Godwin-Austen, J. A. S. B. 1875, 2, p. 4, 
pI. 2, fig. 1. 

Helicarion b;runneum, Godwin-A'ltsten, J. A. S. B. 1875, 2, p. 5, 
pl. 2, fig. 2; Nevill (Parmarion), Hand-I. i. 1878, p. '18. · 

Gir~sia extranea, Cock(rrell, A. M. N. H. (6) vii, 1891, p. 104: nee 
Limax extraneus, Fer. 

Girasia depl'essa,. 8ubsp. of G. extranea, Cockerell, 1. c. 

Shell oblong, membranaceous and soft, with n thi n olivaceous 
epidermis, curled up so as to form an incipient spire at one end, 
dra\\'D out into a broad ribbon-like stripe at the other. Length 
about 20 mm. 

Animal varying from pale yellowish dull grey or pale bro\vn to 
ochraceous or dark umber-bro\vn, 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 tQ 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 
rbachidian has three cusps, the admedian two, one on the outer 
margin; all t·he outer laterals are bicuspid, the two cusps being 
terminal. 
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301. Girasia radha, Gorltoi1l,-Au.~tell, lIelical'iou (lIoplites), .1. A. S. B. 
1876, 2, p. 814, pI. 8, fig. 4: (animal crawling); ide J:fol. Ind. i, 
1888, p. ~22, pI. 60, fib~. 6, 6 a (animal). 

Shell Inellbrauaceous, polished, a long strip with n. pt·ojecting 
point at one end, not forming a distinct spire; colour greenish 
bro\vn; luargin of peristome convex, becomiug concave on the 
side near the apex. 

Major diam. 16! mm. 
Hab. Banks of Radha Pokri (tank), neaf Narrainpur, Darrang 

District, Assam (God~in-Austen ). 
Animal rich ochre, sparsely dappled \\Tith' grey-black on the. 

mantle and tail. Length ,vhen extended 3 inches, mantle 1·3. 
Near G. hookeri. Shell more rndimentary ·and colour different. 

The mantle quite conceals' the shell and covers the aninlal as far 
the head. 

[Girasia' rnbra, Godwin-:-A.usten, transferred to genu& f)rypto
girasia, p. 204.J 

302. Girasia crocea, Godwin-AU8tlm, Helicarion (Hoplites), P. Z. 8. 
1872, p. 517, pl. 30, figs. 9, 9 a (animal crawling and shell) ; Nevill 
(Parmarioll), Hand-I. i, 1878, p. 18; Godloin-Atesten, Mol. Ind. 
i, 1~88, p. 228, pl. 60, fig. 2 (animal), pl. 62, fig. 6 (radula). 

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 distinct coil; peristome convex throughout, except where it 
approaches the apex, when it becomes concave. 

Major diam. 18, min. 8 mm. 
Bab. Valleys below Cherra Punji, Khasi Hills. Found creeping 

()n high grass near Term Ghat (Godwin-Austen). 
Animal 8 fine bright saffron-yellow colour, mantle mottled with 

pale yellow; outside edge of foot very pale yellow and almost 
white below; extremity of foot truncate, with a gland as in 
.A.usteni(t gig.s. Length of animal 2~ to 3 inches. 

Odontophore· quite peculiar. The middJe tooth. has three sub
·equal cusps, all at the extremity, the next 9 on each side have a 
.small outer cusp; the outer teeth ate throughout evenly bicuspid, 
decreasing in size to the outermost laterals. They are thus 
arranged: 100 . 9 . 1 .. 9 . 100 (109. 1 . 109). This is quite 
different from ·~ny Gi'rasia, and the only similar arrangement .is 
found in Du'~gella khas1aca . 

.303. Girasia pankabariensis, Godwin-Austen, Mol. Ind. i, 1888, 
p. 225, pI. 59, figs. 1-1 c (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 behind being on a level with 
the shell. Generative organs immature." 

Length of specimen in spirit about an inch. 
Hab. Pankabari, at foot of Himalayas, Sikhim. 
Teeth in radula + 100.2 . 16'. 1 . 16 .2. 109+ (+ 118.1.118). 

All gradually decreasing in size from centre to margin. Jaw 
straight, with a very slight central projection. 

-304. Girasia dalhousim, Godwin-Austen, Mol. Ind. i, 1888, p. 224,. 
pI. 61, figs. I, 1 a (aniJn~I), pl. 62, figs. 4,4(1 (jaw and teeth). 

"The shell is of an olive-bro\\'n colour, convex above, oval o.n 
the peripbery, membranaceous, broader than in the type or in 
G. crocea, with a very thin white shelly lining. 

" M.ajor diam. 13, minor 8 mm." 
Hab. Dalhousie, Chamba Hills, w~st Himalayas (Theobald). 
"The animal in spirit is of a paJe ochre tint, with no markings 

of '!tny kind. The mantle as in typical Girana, the thin shell 
showing in an oval opening of the shell-lobes." Length in spirit 
30 mm. 

Baduht thus arranged: 128. 2.14 1 .14.2 .128 (144. 1.14:4). 
Rhachidian tooth very narrow, long and tricuspid; inner laterals 
much curved and tricuspid, the inner cusp indistinct, points 
directed rather outwards; outer laterals bicuspid, the outer CUAp 

larger and r9,under in form than the inner. Jaws with a very 
slight central 'projection. The teeth differ from those of the more
Eastern species. 

·805. Girasia burtii, Godwin-A.usten, He~carion (Hoplites), J. A. S.{J. 
1876, p. 314, pI. 8, fig. 6 (shell>.; ide P. Z. 8. 1880, p. 294; td. 
Mol. Ind. i, 1888, p. 222, pI. 61, fig. 2 (shell), pI. 62, fi~. 8, 8 a,. 
8 b (teeth of radUla, jaw, and genitalia; these are by error
marked G. ratlAa). 

Sbell dull white, very horny in texture, the apex scarcely 
developed, outline rounded" above. Major diam. 0·30" (8 mm.). 
T~e shell is figured 88 oval in shape,. with the apex turned over in 
the middle, not toward8 one side as in many forms of .Gi·raaia. 

Bab. Borelli Tea-garden, near Tezpur, Assam (Bu,,.t); alst) 
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 e~tremity of foot 0·5, or total length 
when moving 1·5 inches. 

Jaw curved, no central projection. Rhachidian teeth narrow 
and long, tricuspid; inner 1aterals bicuspid, the cusps low down 
on outer side; out.er l~terals evenly bicuspid, both cusps terminal. 
In each row 186. 2 . 6 . 1 . 6 .2. 186 (194 . 1 . 194), being 6 or 
more than in G. hfJOKeri. 
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-306. Girasia' cinerea, Godloin-Auaten, Helicarion (Hoplites), J. A. 
S. B. 1876, p. 314, pI. 8, fig. 2 (animal); ide Mol. Ind. i, 1888, 
p. 241, pI. 60, fig. 8 (animal). 

[Vide fig. 64 B, p. 184.] 

Shell not described. "Animal when ful1y extended long and 
narrow; colour dusky grey; mantle with a papillated surf'ace 
slightly spotted, the spotting being coarser on the body and tail. 
Tentacles (eye-pedicels) short'and blunt, with the oral (tentacles) 
v~ry close below them. 

" .Length 0'75, plsntle 0'4 (18~ X 101 mm.)." 
Bab. On the Darpsng River, at foot of the Dafla Hills, under 

old logs in the forest (Godwin-Austen). · 
This species may be recognized by its bluish-grey colour Bnd 

small size. 

307. Girasia a1Bnis, Co~ke1'eU, . .A. M. N. H. (0) vii, 1891, p. 106. 

The sheH in an alcoholic specimen is allDost completely. covered 
by the mantle, except a sD)all space 3j mm. across. Both toot and 
mantle spotted with dark grey, and the whole length, when con
tracted in alcohol, is 42 mm. The posterior portion of the foot is 
very high and sharply ridged. The shell is evidently soft and 
membranaceous. 

Nab. Pegu (Theobald). 

308. Girasia t dikrangensis, Gotl10in-Austen (Testacella.P), J. A. 8. B. 
1876, 2, p. 314, pl. 8, fig. 7; Nevill (Parmacella p), Hand-I. it 
1878, p. 18. 

Shell ovate, slightly convex above, concave belo\v, the apex 
inclined towards the left, but not involute nor forming a closed 
whorl; just below the apex there ,is an appearance as if one margin 
of 'the peristome were folded over the opposite one. The apex does 
not extend beyond the columellar margin of tbe peristome. 

Major diam. 12, min. 6i, height 2 mm. 
Animal unknown. 
Hab. Pachitah, Dikrang River, DaHa Hills, Assam (Godwin

.Austen). 
Only two dead sbells have been found. 
[The shell is very different from that of Gi,·asia, being far more 

solid. It is placed here provisionally until living examples are
obtained.] 

[Genus CRYPTOGIRASIl.. 
Cryptogirasia, Cocket'ell, A. M. N. H. (6) vii, 1891, p. 99 (no 

description) . 

Type, Girasia? rubra, Godwin-Austen, only known from the-
Angbami Nags Hills. . 

Animal the most slug-like of any of the Indian forms, the shell 
being completely covered by the mantle nnd. the shell itself reduced 
to an oval disk, the posterior end of the mant.}e resting in a. 
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V-shaped depression. The extremity of the foot ,vitb a long soft 
overhanging lobe. Internal anatomy not kno,vn. It is repre
-sented by a single species, but no doubt others will be found on 
the eastern frontiers, Burmah, &c.] 

·309. "Cryptogirasia rubra, God'lvin-Austen (Parmarion), J. A.. 8. B. 
1875, 2, p. 6, pI. 2, figs. 4-4 c (animal crawling and shell); ide 
.JJt.{ol. Ind. i, 1888, p. 228, pI. 61, figs. 4 a-4 d (animal and shell). 

[ Vide fig. 64 D, p. 184.] 

Shell quite rudimentary, a small oval shelly disk about 3! mm. 
long. 

Hab. Kohima, Anghami Naga Hills (Goclwin-Austen). 
" Animal of a fine orange-pink, grey on underside of the foot; 

tentacles short; mantle entirely covering the sbell, "rith only a 
slight trace of a longitudinal opening rl1nning 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 \vith a long overhanging lobe." 

Length of animal when moving 1·8 inches (45 mm.). 
The generic relations of this animal are doubtful. 

Genus ltIARIlELLA. 

l\Iarirella, G'·l!.!!.1 C'at. Pu11n. B. M. p~. 1, 1855, p. 62; We~.b, hoc. 
Mal. Soc. 111; 1898, p. 151; Godrotn-.A.t18ten, Mol. Illd. 11, 1899, 
p. 113. ' 

Tennentia., HttmiJert, Rev. et Mag. Zool. 1862, p. 427, pl. 17. 
Vega, Westerlund, Yega-E3:ped. iv, 1887, p. 188, pI. ii. 
Del{hania, God'lDi1l,-.A.'le8te'l~, Mol. l'1ul. i, 1888, p. 242, pis. 52 & 62. 

Type, M. dUS8Urnieri, Gray. 
Bange. Western Ghats, from Mahableshwar southwards, and 

hill-country of Ceylon. -
Shell internal, solid, ovate, convex above, flatly concave beneath, 

,vith a small apex, not coiled, lying on the right side 8S seen from 
about near the end. . 

Animal very similar to that of Girasia, but the lobes of the 
mantle united into an oval shield, tricarinate above and completely 
covering the shell, only a small pinhole-like orifice [near the pos
terior end] being left open. From this small orifice a distinct 
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 fonyard over the neck, but not behind the 
shield, which is sunk beh~d in a depression of the ba.ck. The 
body behind the shield is sharply keeled above and terminates in a 
large mucous pore. Peripodial groove distinct 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 s,,"elling 
of the free 6viduct (ovitheca) just beyond the point where the 
vas deferens is given off. The spermatheca is rather irregulQ.rly 
ovate, and increases in size when containing numero~& spermato-
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phores, as in figure. The penis is provided with a slnall kale-sac 
and gives off a. short cmcum; the retractor muscle is attached to 
the bend. 

The radula has a broad band of \vider med~an teeth, tricllspid as 
a rule, and these pass iuto bicuspid oliter laterals, with the t\\'O 

CllSpS sribequal and terminal as in Gi19 asia. 
From Gi,·asia the present genus is separated by its alnlost im

perforate shield, the more solid shell of different form, and by 
several snlall distinctions ill the genitalia. 

c 

B 

A 

-

[Fig. i I.-:Alaricella dussu11licri. 
Dark oJiv8ceous-green specimen. 

A. Anilnal, view of right sid~ and from 8bo~~. X l·S. 
B. Shell. X ::J·4. 

Black specimen. 
C. Genitalia. x2. 
0'. Sperlnatophore. X 3 ·4. 

MariCelia beddomei. 
D. Shell. X l"S.] 

310. Karimlla dussumieri, Gray, Oat. P,um. B. 1Jf. 1855, p. 63 
F'l·scher (Viquesnelia), Journ. C01i.cltyl. 1856, p. 290, pI. 3, fig. 18 ; 
Webb, P"OC. Mal. Soc. iii, 1878, p. '153, pl. SJ, fig·s. ] -6 (animal, 
shell, and anatomy); Cockerell, Nautilus, xii, 1898, p:9; Godwi'll
Austin, Mol. Ind. ii, 1899, p. 113, pI. 93, figs. 1-1 c, 2-2 c 
(animal, shell, and anatomy). 
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TeJlnentia thwaitesi, Hu,mhert,.&v. et Mag. Zool.180:?, 1).42, pl. 17, 
fi~ 1; Selnper, Reise Philip., Wi,8. :&,. 1870, p. 7. 

Vega DOl'deDSkioldi, Westerlund, Veg~EXJJetl. iv, 1887, p. 188, pJ. 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. 

Hab. The Western Gbats as far north as the Kadur district of 
Mysore and perhaps to Mo.hableshwar. Hill-tracts of Ceylon. 
The original locality \\'as Mahe, a French town between Calicat 
and Cannanore Oll the Ma.labar coast, and not, as was supposed, 
Mahc in the Seychelles Islands. 

Animal yellowish brown or olivaceous, sometimes almost black, 
and gen~rall.r mottled with dark blotches. 

[The mantle has two narrow raised ridges on the 8hell-Iobes, 
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 (1] 1 • 

1 • 111), in another 95 • 2 . 18 . 1 . 18 . 2 . 95 (115 • 1 • 115). 
A species of this genus W&'I found by me at Mnbablesh\var. It 

was less than 2 inches in length and the shell is only 7 mm. long. 
It m.ay have been a young specimen of M. dUlsumieri or a smaller 
specIes. 

311. lIarimlla beddomei, Godwin-Auaten, Girasia (Dekhania), Mol. 
Ind. i, 1888, p. 248, pl. 58, figs. 1-1 b (animal), 2-2 b (Ahell), 
pl. 62, figs. 7-7 a (jaw and radu)a), var. nigra, pl.. 68, fig. 6, 
var. maculosa, f.l. 58, fig. 4, val'. fig. 6; Webb, Proc. Mal. &c. iii, 
1898, p. 154, P . 9, fig. 7. 

Shell thinner than in M. dussumieri, shelly, flat and smooth 
·beneath, "rhite, with close, concentric lines of growth. 

Length of a specimen 12, breadth 6! Dim. 

Hab. Travancore Hills. 
Animal varying greatly in colour from uniform ochre to deep 

grey-black or spotted; [no raised ridges on the shell-lobes]; ex
ternally similar to M. dU88umieri, 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 . 12~ 
(148 .1 . 148), and the shape differing somewhat. There are also 
differences in the genitalia, the spermntheca and the expansion 
in the free oviduct (ovitheca) havillg different forms. 

Genus PSEUDAUSTENIA • .. 
Pseudaustenia, Oockert.ll, P. z. S. 1891, p. 225 (no description); 

A. M. N. H. (6) vii, 1891, p. 00. 

Type, P. atra, Godwin-Austen. 
Range. HiUs of Southern India, Nilgiris, and Travancore. 
Shell oblong or ovate, ear-shaped, fiat above; apex slightly 

involute; none of the whorls enclosed beneath, the whole shell 
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lying open to the apex, and 8 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 extending back towards apex, then terminating in a rounded 
~nd. Left sbell-Iobe 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 -sbaped depression, in which the shell and IDaotle are sunk. 
The posterior end of the foot terminates in a small linear mucous 
pore, overhung by a small lobe, the peripodiaI 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 furms, the small hooked process of the liver-Iobe~ 
[filling the apex of the shell] being Inuch better developed than in 
Girasia. 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 junction of the vas deferens, but there is no kale-sac or 
flagellum, .nor is there any cmcum leading to the retractor 
muscle. 

[Radula 24 . 1 19. 1 . 19 . 1 . 24 (44 . 1 . 44)]. The broader 
teeth in the middle elongate 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, \\"hich in Africa'l-ion [is much more simple, the vas 
deferens joining the shaft of the penis at the retractor muscle, 
there being no epiphallus. It differs materially from Austenia 
and Girasia in the shell, the absence of the amatorial organ, and 
the general form of the male organ, which has a penia p(l~pilla. 
Neither has it any relationship to IbycUB nor Parmacochlea as put 
forward by Mr. T. D. A. Cockerell (P. Z. S. 1891), the fir~t genus 
being shown by its radula to belong to the DurgeZliruz. The 
internal anatomy of 'Parmacoohlea is in many points most unlike 
that of Pseuclauste.nia atra.] 

312. P8eudo,ustenia atra, Godtcin-Au8ten (Mricarion), Mol. Ind. 
i, 1888, p. 244, pI. 57, ti~8. 1-6 (animal, anatomy, and- shelhl) ; 
var8. aterrima, cinerea, ana. casta.nea, I. e. p. 240. 

Shell ovate, sligh.tly convex above, concave below, smooth, 
covered with a straw-colourea or, green membranaceous epidermis, 
which overlaps the peristome to a considerable extent; whorls lj, 
the apex, as in Awtcriia, is flat. All the lower surface of the sbell 
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is open, and only n. slight projecting ridge of shell $eparates th& 
,vhole of th~ apex. 

Length 12, breadth 7, about 2 Jnln. high. 
Hab. Trnv&ncore and Tinnevelly Hills (Beddome). 

E 

B 

c 

I 

B 

[Fig. 72.-Pselldafu~tenia atra. 
A. View of right side. X l·S. Shell removed. 
B. View of dorsal side. X l·S. 
O. View of left side. X 1-S. 
D. Portion of sole of foot. X l·S. 
E. Shell of. X l·S. 

D 

F. Male orga.n, showing sperlliatophore (spel-.) in proooss of forlnation. 
X 3. 

Pseudaustenia ate1'rima. 
A'. Animal, seen from behind; shell not removed, 

membranaceous peristome and the dorsal lappets. 
B'. Shell. X 3. Right side and interior views. 
0'. Genitaiia. X l·S . 

. D'. Jaw. X 9.] 

showing the 
X l·S. 

Animal varying from chestnut or pale grey to blnck, more or 
less IDottled and banded. Length, -"'hen living, about 50 mm. 
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(2 inches); the hinder part of the foot long and narro\v, ,,·ith a 
small mucous· pore overhung by a small lobe. The foot is distinc.tly 
divided into three longitudinally. Radu18 24 . 1 . 19 . 1 • 19 . 1 . 24 
(44 . 1 . 44). 

313. Pseudaustenia auriformis, Blf. (Vitrina) J. A .. S. B. 1866, 2, 
p. 30; PI". (Vitrina) Mon. Hel. v, 1868, p.15; Nevill (Helicarion), 
Hand-I. i, 1818, p. 16; Godtoin-Auisten (Africarion), Mol. Ind. i, 
1888, p. 245, pl. 57, fig. 7 (shell). 

Shell very depressed, oblong-ovat~, very thin, smooth, convex 
without, with a greenish membranaceous epidermis, which pro
jects beyond the peristome, nucleus pa]er; spire Bat, about 1~ 

Fig. 73.-Pseu,daustcnia ale'r~fo1·mis. 

\vhorls. Aperture occupying the ,vhole lower surface of the shell 
and exposing the interior to the apex. 

Length 13, breadth 8, height 2! mm. 
Hab. Sispara Ghat, Nilgil'i 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 beyonrl the margin of the peristome. 

Genus CRYPTOSOMA. 
Crvptosoma, Tneohald, J. A.. 8. B. xxvi, 1857, p. 252; Godtoin

Austen, Mol. Ind. i, 1888, p. 14, pI. 4 (animal, shell, and details or 
anatomy); ii, 1898, p. 50 (anatomy). 

Type, O. JYra!stans, Gould. 
Range. Burma, Siam, and Southern China to Hong-Kong. 
Shell imperforate and \vith few whorls, like that of Vitrina, 

and only differing fl'?m Helicarion in being thicker, in the last 
'\'horl descending, and especially in having a st.ronger peristo~e, 
\vhich, in the dry season, is furnished with ,an epi phragm . 

.Animal retractile \vithin the shell. The lobes of the mantle 
are small as compared with those of OrY)Jtamteni(t, and cover 1, 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 weH developed; sole of 
foot in three longitudinal divisions. Generative organs much as 
in Austenitt; aUlatorial organ very large, spermatheca cylindrical. 
Odontophore with much morenUlnerous lateral teeth than in Indian 

p 
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B 

[Fig. 74.-C'7Iptosoma prte8tans, Gould. 

A. Allimal, drawn from life. Nat. size. 
B, B, B. Animal, from a spirit-specimen. Enlarged. Seen from the 

right and left sides, also part of ~orsal side, showing j unc
tion of the right and left shell-lobes behind the vi~ral 
sac (vs). 

C, O. Generative organs. 
D. Jaw and teeth of the radula, from centre to the 12th; the 

lOOt.h tooth and 5 adjacent, and one or the outermost.] 
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forms of Helicarionince; rhachidian tooth broad, with a small basal 
cusp on each side; inner laterals usually bicuspid, with the 'cusps 
on the outer side far fronl the apex; o~ter laterals \vith t,,·o 
8ubequal 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 Orgpt(tustenia and 
Austenia, and approach in character those of Qirasia. 

314. Cryptosoma prmstans, Gould (Vitrina), Bost. Jour. N. H. iv, 
1848, p. 456, pI. 24, fig. 2; Pfr. (Vitrina) Mon. Hel. ii, 1848, 
p. 497; Theob. J. A. S. B. xxvi, 1857, p. 252; H. ~ T. (Vitrina) 
C. I: 1876, pl. 6?, figs. 5, 6; Nevill~ Helicarion. (Cl'yptosoma), 
J. A.. S. B. xlvI, 1877, 2, p. 25; ide Hand-l. 1, 1878, p. 14; 
Godwin-Austen, Mol. Ind. i, 1882, p, 14, pl. 4. 

Austema ? khyoungensis, Godwz'n-AU8ten, P. z.. S. 1888, p. 241. 

Shell depressedly globose, rather solid, translucent, covered 
with an epidermis, ha~ing 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 3!, 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 throughout, receding, and meeting the penultimate whorl 
almost in a line, at a very open obtuse angle. 

Major diam. 22, min. 17, height 12 mm. 
Hab. Mergui, ){oulmein, Martaban, Tenasserim Valley, Shan 

States (Woodthorye); 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 ar'ranged: 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 ",bich the name kltyoungensi8 
was applied, is a little mor~ depressed than the M.oulmein shell, 
measuring 20 x 15!.x 10 mm., but there does not appear to be 
any other difference. Other specimens from the ShaD States are 
larger and measure 31 x 24 x 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. GfJd'loin-Auaten, Mol. Ind. ii, 1898, 
p. 51, pl. 70, figs. 1-8, 

Shell depressedly globose, thin, polished, smooth, with indistinct 
lines of growtb~ brown in colour; spire low, convex, apex not 

p2 
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projecting, suture almost fiat; \vhorls 3, rapidly increasing, Hatly 
convex, the last descending in front, rounded at the periphery; 
apertu~ Iunately ovate, yery oblique; peristome thin, margins 
converging. 

l\Iajor diam. 25, min. 19~, height 14 mm. Other specimens 
measure 29~ mm. in major diameter. _ 

Bab. Eastern Burma, about 300 "miles N.E. of Moulmein 
( lVooclthorpe). 

The animal is much like .that of O. p,·ce8tans, the left shell-lobe 
covered with large oval tubercles intermixed ,vith slnaller, some 
pale-coloured, some black. The dart-sac is' very large and attached 
by strong muscles almost throughout its length. The .raduJa 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 o. prrestam, the admedians more numerous, and the outer 
terminally bicuspid throughout. 

316. Cryptosoma~. birmanicum, Phil. Zeit8cn • .r. Mal. 1847, p. 65 ; Pfr. 
ALoll,. Hel. 11, 1848, p. 498; H. ~ T. O. I. 1876, p. 61, pl. 152, 
fig. 7; Nevill (Helicarion), Hand-l. i, 1878, p. 14. 

Shell depressedly globose, thin, pellucid, very smooth and 
polished, pale borny; spire low, suture slightly impressed; 
whorls 3!, convex, the last rounded at the periphery, descending 
in front; aperture oblique, roundly lunate, broader than high; 
peristom~ thin. 

Major dialn. 11, ~in. 8, height 5! mm. 
Hab. Near )fergui (PhiliJ?lJi). 
There are two specimens of shells with this name in the British 

l\fuseum. 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, strire definite, brownish or bom 
colour." Whorls 3f. 

Animal light yello\yish bro\vn, darker on the llead and posterior 
dorsum, \vhich latter is shortly keeled. Right shell-lobe well
developed, left lobe very larg~ ..•. Caudal mucous pore large, ,vith 
no overhangi~g groove. •. Foot-sole divid~d. Length of animal 
(in alcohol) 22·5 mm. 

Bab.? Sent from Calcutta, but probably derived from some other 
place. 

In a brief account of the anatomy it is pointed out that the 
generative argans differ in several points from those of o. pra!8tan,. 
[The shell is very unlike that of 01~ptosoma; more like that of 
Oryptau3unia bemoni.] 
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[Subfamily DURGELLIN~. 
Durgellinm, GoduJ1:n-Atlsten, Mol. Ind. i, 1888, p. 253 (typical 

genus Durgella); ii. 1898, p. 60. 

Shell globose or much depressed, thin, often membranaceous. 
Animal \vith 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, w:ith a great number 
of similar, closely-packed, curved teeth on narro\v plates, in some 
species as m~ny as 400-500, either plain or with a pectinate side. 
Jaw generally thin and weak, stouter in some.] 

Genus DURGELLA. 
Durgella, Rlf. A. M. N. H. (3) xi, 1863, p. 81; Godwin-At18ten, 

Jour. Lt"1l1l,. Soc., Zool. xv, 1881, p. 291 (anatomy); ide 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-~falay Region. 
Shell thin, Vib'ina-like, of four \vhorls, \vith a large oblique 

mouth. 
Lobes of the mantle partially covering the shell when expanded, 

the right shell-lobe being broad 8Jld triangular, the left also 
triangular and rellected over the edge of the shell from near the 
respiratory orifice. Dorsal lobes moderate. A broad peripodial 
fringe; the mucous pore is ,,?ell 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-
8tricted, and broader again at the end; there is no distinct kale-sac, 
though an expansion may be noticed at the junction of the vas 
deferentl. 

The ja\v is thin, membranaceous, almost straight on the cutting
edge. The odontophore is broader than long, \vith a minute 
rhacbidian 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 outernlost tooth, all having a serrated curved 
edge \vith numerous cusps. 

8. Typical forrns from Eastern Hi1nalaya, .Assam, a'l'ul BU1-1na. 

318. Durgella levicula, Bs. (Helix) A. M. N. H. (3) iii, 1859, p. 891 ; 
Blf. A. M. N. H. (3) xi,. 1863, p. 81; lid. (N anina) J. A.. S. B. 
1860, 2, p. 87; PI", (HelIx) Mon. Hel. v, 1868, p. 48; H. cS- T. 
(Helix) C. I. 1876, pI. 90, figs. 1,4; God1vt"n-Austen, Jour. Lirrn. 
~oc., Zool. xv, 1881, :po 291 (nnatonlY); ~"'~vill (Nanina), ~alld-l. 
1, 1878, p. 26 ; Godwln-Austen, Mol. ind. 1, 1883, p. 142; 1,'d. t. c. 
ii, 1898, p. 61, pI. 76, figs. 1-6 (allntolllY). 

Shell subperforate or very narro\vly perforate" globosely de-
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pressed, thin, almost smooth, more or less polished, translucent, 
whitish horny, in some cases faintly striated \vith subobsole~ spiral. 
lines; spire convex, apex obtuse, suture impressed; \vhorls 3l, 
rapidly increasing, the last rounded at periphery, moderately 
tumid beneath; aperture oblique, large, roundly lunate; peristome 
thin, slightly arcuate above, columellar lnargin subvertical, slightly 
reflected. 

F 

l\iajor diam. 8!, min. 7, height 5 mnl. 

B 
<tI~-•• --'-

,'" 

E Q 

[Fig. 75.-Dur.gclla !ct'ic'le!((. • 

.A. Animal, view of right side. From a spirit-specimen. 
B. Ditto, left side. Ditto, Inuch enlarged. 
C. Extrelnity of foot and lobe above nlUCOUS gland", as in life. 
D.Jaw, X 3, and teeth of radula, the centre and adniedian. 
E. The generative organs. X 6. 
~. Shell, with sutural spiral. X 3.] 

Hct6. Tenasserim; Phie Than, Metban at base of Mule-it 
Bange, &c. This or closely allied forms are found in Pagu, 
also Balasore Hills, Orissa (W. T. B.); Golconda in North
eastern Madras (Becldonu). 

Animal pale ochre, with a dusky line on the u:pper part of the 
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extremity of the foot, also on the neck, tentacles moderately 
long. 

l\fnntle-Iobes moderately de\--eloped. Spermatheca thick, short, 
and \vide at the base, with a s\vollen \vide terminal portion. 
Dart-sac large, cylindrical, but twisted in form. The vas defe'l·ens 
joins the mple organ close to the retractor 111uscle; without 
kale-sac. 

The teeth in the radula exceecl170 . 1.. 170: the rhachidiau tooth 
is very minute; the laterals v.ery numerous and closely set together, 
their upper edge serrated \vith 5 or 6 points each, and they 
diminish gradually in size out,vards. There are upwards of a 
hundred ro\\'s of teeth in the odontophore. The ja\v is very t.hin 
and mem branaceous, near] y straight in front. 

[319. Durgella rogersi, Godwin-Austen, Mol. Ind. ii, 1907; p. 205, 
pI. 115, figs. 4, 4 a, pl. 116, figs. 7, 7 {to 

Shell globose, very thin,. membranaceous : it \vas impossible to 
remove the animal preserved in spirit ,vithout tearing it. 'Vhorls 
3!; colour pale straw, apex flatly rounded. 

Bab. Paphunta Valley, South Andamans (G. Rogel·B). 
Aninutl about 20 mnl., contracted in spirit. Foot long bt;,hind, 

pointed, keeled, llarrow; sole divided; peripodial grooves with 
parallel streaking running from them to ·the margin of the foot. 
A fairly large rounded right shell-lobe rising on the side of the right 
dorsal lobe; the left sbell-Iobe smaller than the right, rounded on 
the margin; both shell-lobes some\vhat thickened, pale-coloured, 
unmarked, and smooth. 

The genitalia. were not, unfortunately, got out in a state for 
description. The penis is simple, like that of D. l~vicula; no 
amatorial organ seen. 

J a\v very thin, almost straight in front, o:ply a slight convexity 
in the middle. 

Radula consists of an enormous number of teeth; there are at 
least 500 in the ro,v, and 70 ro\vs can be counted. It was got.out 
in a nearly perfect state, but the filmy edges got folded under it ; 
and it is most difficult when this occurs to spread 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 DU1'uella levicula, and 
mairangensis, of Tenasserim and the Kbasi Hills respectively, but 
still closer to the outermost teeth of Durgella? su,nbaensis, G.-A. 
(vide Mol. Ind. vol. ii, pI. 79, fig. 8 b), ,vhieh may possibly belong 
to Larnprocystis, and points to this last genus having a position 
rather ,vith the subfalnily lJu1'gellinre than any other.] 

320. Durgella concinna, sp. D. 

N anina levicula, Blf. J. A. S. B. 1865, 2, p. 87, pt.; rtevill, Hand-l. 
i, 1878, p. 26, pt.: nee Es. 

Shell 8ubper£orate, depressedly globose, fair1y solid, smooth, ,,,ith 
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a resinous lustre, translucent, pale, almost whitish horny; spire 
lo\v, convex, apex obtuse, suture shallo\v; whorls 3!" rapidly 
increasing, slightly con vex above, the last ascending near the 
mouth, rounded at periphery, rather tumid beneath; aperture 
oblique, roundly lunate; peristome thin, margins converging, 
columellar curved, vertical above, slightly reflected. 

Major diam. 7, min. 6, height 4 mm. 
Bab. Thayet l\fyo, Prome, and A1qluktoung in Upper Pegu. 
T~is is distinguished from D. levicUla by being much more solid~ 

by lower spire, and much smaller mouth, the diameter of ,,-hich 
measures 3! mm. in a specimen 7 mm. in major diameter, whilst 
in a D. levicula of similar size it is over 4. 

321. Dur~ella ~rratica, Godwin-A'It8ten(Austenia),P. Z. 8.1~88, p. 24~. 
Nanlna levlcnla, Elf. J. A. 8. B.1865, 2, p. 87, pt.; Nevill, Hand-I. 

i, 1878, p. 26, pt.: flee B s. 

Shell openly perforate, globosely depressed, thin, translucent, 
smooth, slightly polished, pale amber or brownish; spire llearly 
fiat, slightly convex, _suture shallow; whorls 3f~, rapidly in
creasing, flatly convex above, the last much L.'lrger, scarcely 
dpscending in front, rounded at the periphery, convex beneath; 
aperture oblique, diagonal, ovately lunate; peristome thin, upper 
margin slightly depressed, columellar oblique, re1lected. 

Major diam. 8, min. 7, height--4 mnl. 
Hab. Pingoung, Shan Hills, Burma (SlJ1'att); Bassein District,. 

Pegu (W. T. B.). Distinguished from D. levicula by more open 
perforation, a rather thicker shell, and a smaller mouth. 

*322. DurgeUa assamica, GOd1Cill-Aft8ten, Jour. Lit",. Soc., Zool. xv,. 
1881, p. 294, pI. 20, figs. 5, 6, 8, pl. 21, figs. 2, 4,4 Q, 6 ; id. M Ql. 
Ind. iI, 1898, p. 68, pI. 77. figs. 1-6 (shell and a.natomy). 

[Vi'de fig. 76, B-B 4, p. 220.] 

Shell imperforate, subglobosely depressed, thin, membranaceous, 
smooth, olive-bro\vn; spire low, suture impressed; whorls ·4, 
rapidly increasing; aperture ovat-ely lunate, oblique; peristome 
thin. 

Major diam. 9·5, min. 8·2, height (from figure) 5 Inm. 
Bab. Paniputer tea-garden near Tezpur, Assam (Lunlsden). 
No dart-sac found in the t\\'O specimens examined. Sperm ... -

theca longer than in D. levicttla. A large overhanging lobe to 
the mucous pore. Peripodial lines strongly marked and triple. 
Odontophore as in D. levicula. 

*323. Durgella mairangensis, Godwin-Austen, Mol. Ind. ii, 1898: 
p.64, pI. ,7, figs. 7-11 (shell, details of aDatoDIY, and radula). 

Helicarion salins, God'win-Austen, J. A. S. B. 1876, 2, p. 313: 
nee ,Rs. 

Shell globosely depressed, thin, smooth, shining, pale strau'
colour; spire very 10"·, almost flat, suture shallow; whorls 3, the 
last rounded, tumid beneath; aperture oblique, descending, ovntely 
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lunate, columellar margin oblique until close to last whorl, where 
it becomes verti(·aI, slightly thickened, and reflected. 

Major diam. 7'5, min. 5, height (from figure) 3'i5 mm. 
Bab. Mairang, North Khp,si Hills (Gocltvin-Austen). 
Animal pale yello\visb, rather more orange on foot, a dusky 

line on upper surface of extremity of foot. Length about 0·6 inch. 
Dart-sac present; 8perm~theca rather short. Ro\vs of the 
odontophore with 320. 1 .. 320 teeth, which are larger than in 
D. lev icula. 

This is very near D. saliu8, and has the same habit of jumping 
when touched. 

324. Durgella salill8, Ba. (Vitrina) A. M. N. H. (3) iii, 1859, p. 189; 
!fr. (,Titlina) Mon. Hel. iv, 1859. p. 799;. H. ~ T. (Vitrina) C. I. 
1876, pI. 65, figs. B, 9; llevill (Helicarion), Hand-I. i, 1878, p. 14; 
God'lvin-Amten (Austenia), Mol.lnd.,i, 1883, p.152, pI. 37, fig. 1; 
ide t. c. ii, 1898, p. 65. 

Shell imperforate, subglobosely depressed, not very thin, smooth, 
more or less polished, sometimes indistinctly closely striated, 
translucent, pale yellowish ochraceol1s; spire sca.rcely convex, 
apex not prominent, suture very slightly impressed; \vhorls 3!, 
rather flattened above, the last sometimes descending a little in 
front, rounded at periphery and beneath; aperture oblique, 
Innately subovate; peristome not very thin, margins converging, 
upper very slightly arcuate, columellar sinuate, rounded, sub
vertical above. 

Major diam. 9!, min. 7, height 4! mID. 

Hab. Khasi Hills .. Teria Ghat; Lower Himalayas of Sikhim, 
common at Pankabari. 

Animal not examined.. In one shell there is part of an epi
pbragm remaining. Col. Godwin-Austen has suggested (Mol. 
Ind. ii, p. 65) that this species belongs to D·urgella. The name is 
derived from the jumping habit.s of the anitnal. 

*325. Durgella' seposita, B8. (Helix) A. M. N. H. (3) iii, 1859, p. 267 ; 
Pfr. (Helix) Mo'n. Rei. v, 1868, p. 51. 

"Shell imperforate, conoidly subglobose, thin, obsoletely 
obliquely striated, ,,'hite, covered "rith n horny epidermis; 
spire low, conoidal, apex obtuse, suture slightly impressed; 
whorls 3, scarcely convex above, the last Jarge, vent·ricose, 
forming almost the whole shell, area around the umbilicus 
slightly hollowed; aperture large, obHque, roundly lunate; 
peristome thin, straight, columel1ar margin descending with & 

curve, scarcely expanded. 
"Major diam. 7, min. 5~, axis 5 mill.; length of aperture 4!, 

bread~h 4 .. " (Benson, in Latin.) 
Hab. Near Darjiling. 
Although Sikhim bas been very thoroughly searched since this 

species \~·as named, no other specimens' have been found, and 
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there must remain some doubt as to \vhether there may not· have 
been an error in the locality, or \vhether the solitary specimen 
procured was not the young of some better-kno\vn shell. Two 
specimens from Theobald's Collection, no"- in the British Museum, 
do not agree satisfactorily \\'ith the original description. 

b. Aberrant !oNn. 

:tt326. Durgella khaaiaca, Go dlVill-.A.118tell, .. Vol. I'Jui. i, 1888, p. 145, 
pl. 39, figs. 7, 7 (I, 76, 8, 8 a, 8 h (shell, jaw, and radula). 

"Shell depressedly ovate, thin, ho,-ny, shiny, smooth, with 
close, nne, transverse lines of growth; colour pale ochraceous 
oliTe; spire very d~pres3ed, datly convex. suture ahallow; 
whorls 3, rapidly increasing; aperture oblique, fiatly ovate; 
columellar margin but weakly developed." (Godwin-.A.tt,ten.) 

Major diam. 6·7, min. 5, height (from figure) 8 mm. 
Hab. West Khasi Hills. 
The radula is very remarkable; it contains 250 . 1 . 250 teeth in 

120 ro\vs: the rhachidian is elongate, with three terminal equal
sized points; the lateral teeth are all alike, much curved and 
terminally bi,~uspid, the outE'r point slightly in, advance of the 
inner. All decrease gradually in size out\l'ards. Ja,v thin and 
horny, nearly straight in front. 

There is some slight resemblance to the radula of this species in 
Gi'rasia c)·oceCt, but both shell and animal are very different. 

Genus IBYCUS. 
Ihycus, He'Vnnna'JI1l-, .1W{el. Bliitt. x, 1862, p. 142. 
Leptodontarion, Bubg. of Helicarion, described by Paul 4- Fritz 

Sara8in, Land-.:.lIullt18ken von Celebea, p. 124 (1899). 

Type, I. fosiden8., Heynemann. 
Range. ~ikhim. 
The original type of this genus was a spirit-specimen in very 

bad condition, all the ,posterior half of the body, half the mantle, 
and part of the shell having been lost. The radula shows re
markable characters. There is no median row of broader plates 
8S in so many Limacidre; the rhacbidian tooth is much. broader at 
the base than at the point, the shovel-like point rising up like a 
spoon. The side teeth have two cusps, each projecting for\vard 
and connected with a plate behind, and pass gradually into rather 
smaller but similar teeth, each side of a row running backward 
from the middle tooth, "so as to resemble a llight of cranes." 
The jaw has a projecting median process, as generally seen in 
Mltcrochlanlya, thus differing from other species of the Dl,trgellin~. 

With this renlarkable form Col. Godwin-Austen's DU1·gtlla 
minutlt may perhaps be connected, as it hils a somewhat similar 
radula. 

[The shell Qf the type species is very different from that of minuta, 
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being conoid, of 3~ to 4 \vhorls, nnd the Sarttsins do liot describe the 
internal anatomy, \\~hich mny prove very different from Ibyclts. I 
give figures of the l"adula of both Leptodontarion albacttlninatU8 and 
L. coriaceus (fig. 76, D, E, p. 220). Leptodonuu'ion should be 
included in the subfalnily Dtu-Oellince.] 

327. Ibycus fissidens, Heynenunln, 'J.lf(tl. Bliitt. x, 1862, p. 142, pI. 1, 
fig. 8 (loadula). 

[ f·ide fig. 76, 0, I>. 220.] 

Shell ituperfect, convex, horny-leathery, brittle, translucent, 
amber-coloured, highly polished, \vith neat lines of growth. It is 
shovel-shaped, \vith the apical portion "ranting, ~d way be part of 
a sbelllike that of Gi1"asia. 

The breathing-orifice appears to lie far forward. A Inantle 
covers the anterior half of the body and, as in Linlaa:, is united 
\vith the sole. Surface of the mantle distinctly-tubercular Ja,v 
with a prominent centre. 

Radula as. described under the genus. No size nlentioned. 
The shell, if figured of natural size, may have been half ~n inch 
long, and the \vhole animal possibly 2 inches, but this is un
certain. 

Bab. Sikhim, at a height of 5600 feet (Schlagil1ttueit). It should 
be remembered that SODle of the Schlngintweit collections, from 
Sikhim especially, "rere ,,:-rongly labelled. 

328. Ibycus minutus, Godtoin-Austen (Helicarion), J. A.. 8. B; 1876, 
2, p. 813, pI. 8, fig. 1; lid. (Durgella) Jlfol. Ind. i, 1883,. p. 144, 
pl. 39, figs. 1-0 (shell, animal, radula, &c.). 

[ Vide fig. 76, A-A 5, p. 220.] 

Shell imperforate, depressed, ovate, translucent, smooth, polished, 
lower portion membranaceous, bro,vnish ,vith an olive tinge; 
spire nearly fiat, suture impressed; ,vhorls 2~, rapidly increasing, 
the last rounded at periphery, slightly flattened beneath; aperture 
very oblique, diagonal, Innate, roundly ovate; peristome thin, 
margins converging, columellar abo\'e slightly inclined to the right. 

Major diam. 7, Inin. 5, height 3 mm. 
Hab. Under Toruputu Peak, Dalla Hills, also Jl\intia Hills and 

Noa Dehing, Assam (God'win,.;.A:usten). 
Animal, \\' hen alive, pale horny; tentacles and line from them 

to the mantle dark-colou;red, 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 pos~rior portion. Total length about 
0·7 inch. A ,-veIl-marked hooked process above the mucous 
gland. The middle portion of the sole - of the foot is black 
throughout. 

Radula with Dr 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 back,vards on each side of the central tooth. 
There is thus a very considerable likeness to the arrangement in 
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[Fig. 76.-Jbucus 11linfttus. 
A.. Animal, from life, natural size, right side view. 
A 1. Ditto, from spirit-specimen, right side view. X 4 . 
.A. 2. Ditto, extremity of foot in life. A 4. Shell. X 2'4. 
A.S. Jaw. X 20. A 5. Teeth of the radula.. X about 625. 

Dtergella assamica. 

'" 

B. 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 peripodia.l grooves. 
II 3. Three teeth of the radula. B 4. Jaw. X 15. 

C. Ibycu3fissid,em, teeth of radula (after Heynemal1n). 
D. Leptodm"tario1~ albaCle1Itiflatu.~ (after P. & F. Sarasin): highly magnified. 
E. - coriaceus (ditto): ditto.] 
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Ibycus. [There ,,·as sufficient to show in the generative organs the 
presence of the nluatorial organ and simple form of male organ.] 

Animal not differing much froln Dltr!Jellcf,. Col. Godwin-Austen 
bas called attention to the siluilarity of the radula in the Assam 
and Celebes shells of the genera Ib!ICUS and LelJtoclontarion. 

Teeth in the radula lUO. 1. 190 in each ro,v. Ja\" slightly 
arched, \vithout a median projection. 

Genus SATIELLA • 

[Fig. 77, p. 222.] 

Type, S. llekhanensis, God win-Austen. 
Range. Southern India. 
Shell very thin and membranaceous, Vitrina-like, depressedly 

globose or depressed, \vith few ,vhorls 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 .l), median and t\VO lateral tracts, clearly divided. 
There is no dart-sac or amatorial organ; the sperlnatheca is club
shaped, a pear-shaped or cylindrical body ,vith a narro\v neck 
opening into the oviduct. The vas deferens expands gradual1y into 
1\ ,vider portion (epiphallus ?) leading to the short cmcum, to which 
the retractor muscle is uttached. 

Teeth ver,Y nUlnerous, in S. levidensis (fig. 7i, F) 350 to 400 on 
each side of the rhachidians; the luedian and admedian teeth 
appear to be bicuspid, whilst SODle 0 f the outer teeth have n 
IDulticuspid outer edge like that of a 8a,,1. 

Both the shell and radula differ considerably from those of 
Du,ryella. 

329. Satiella dekhanensis, Godloin-Ausfen (Durgella), Mol. Ind. ii, 
1898, p. 68, pl. 78, figs. 1-2 d (shell and animal) ; var. bicolo1', 
figs. 3-5 (shell, animal, and generative organs). 

[Fig. 77, A, B.] 

Shell very thin, quite Inembranaceous and soft, depressed, 
translucent, smooth, polished, rich sienna-brown in colour; spire 
Io\v, apex flat, suture linear; \vhorls 3f, t,he last large, sometimes 
angulate at periphery (perhaps through pressure); aperture Iunately 
ovate; peristome very thin. 

~njor diarn. 18'5, min. 15, height about 8 mm. 
Hab. Travancore, in Southern India. 
The shell is so soft that it is difficult to say whether the peri

phery is subangulate or not. 
Animal (fig. 77, A) 'vit~ a narro,v foot, sharply keeled behind, and 

* F."om II Sati ~, or " Durga," also known as U Parvati."· 
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... pointed lobe overlying the narrO\lr 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 8S in Austenia. Animal 
Fey or pal~ ruddy ochre. Ja\v (D) 80ft and horny, straight 
In front. Teeth very numerous; central tooth minute, pointed; 
lateral teeth serrated; minute as in 8. leyidenm. 

In the genitalia (C) no dart-sac; a penis papilla (E). The 
spermatbeca is a moderately long blunt sac, 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 flagelJum. 

B 

E 

A 

F 

D 

[Fig. 77.-Satidla dekka1Jensis. 

A. .Animal, view of the right and left sides, life-size, and extremity of foot 
from beneath, X 6. From spirit.specimen. 

B. Mantle-zone detacbed from the animal, showing shell- and dors~llobea. 

Satiella dekhanensi8, var. bicolor. 
O. Generative organs. X 3. 
D. Jaw. X 18. 

&tieUo, levidetuis. 

E. Male organ opened ont on side. X 3. 
F. Central tooth and admedians, X 276, and four admedian teeth still 

more enlarged.] 
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330. Satiella christian., Tlleobald (Vitl'iuia), J. A. S. B. xxxiii, 1864, 
p. 245; H. ~. T. (Vitrina) C. L 1876, pI. 66, figs. 7, 10: Nevill 
(Helicarion), Hand-I. i, 1878, p.14: Godtoin-AU8ten, A.. M. N. H. 
(5) viii, 1881, p. 877; ide (Durgella) Mol. Ind. ii, 1898, p. 05, 
pI. 79, figs. 1-0 .(shell, animal, and anatomical details). 

Shell imperforate, globosely depressed, thin, translucent, smooth, 
polished, pale yello\vish horny; spire almost fiat, suture impressed; 
whorls 3i, convex, rapidly increasing, the last rounded at peri
phery, swollen below; aperture oblique, roundly lunate; peristome 
thin, slightly arcuate above, columellar margin subvert.ical. 

Major diam. 13, min. 11, height 8 mm. A smaller specimen is 
lOx5x6 mm. 

Bab. Andaman Islands, Port Blair. 
Animal in spirit-specimen about I! inches long. Whole body 

dark, with the shell-lobes conspicuously pale-coloured. Shell
lobes of mantle large. No dart-sac; the spermatheca- long and 
small, expanding at the end into a large pear-sbaped sac. 

In each row of the radula there is a very minute rhachidiarr 
tooth, terminally bicuspid, follo,wed by curved bicuspid laterals, 
towards the margin these laterals show the pectiniform edges 
characteristic of the genus. Jaw straight, with a slightly convex 
edge. , 

It will be seen that the teeth cf this radula differ considerably 
from those of S. levicula and its allies. 

331. Satiella levidensis, God10in-AtlBten (Durgella) , MaZ. Ind. ii, 
1898, p. 78, ~l. 68, figs. 6-9 (shell, animal, and radula). 

[Fig. 77, E, F.] 

This is distinguished from S. de1chanenais by its much higher 
spire, globose form, and smaller size; whorls 4; the spire is 
exserted and blunt; surfaee smooth, colour pale green and 
ochraceous. 

Major diam. 10·5, axis (not height) 5-5 mm. Another speci
men measures 13 X 10! X 7 mm. 

Hab. Tinnevelly Hills, Travancore. 
Animal like S. dekhanensis. Th~ lingual ribbon consists of 

about 68 ro\vs, each of about 350 to 400 . 1 . 350 to 400 teeth, very 
closely packed. The rhachidian tooth is small, unicuspid; lateral 
teeth long, uniform, and terminally bicllspid, the outermost being 
serrated on the outer side below the bicuspid apex. Jaw leathery, 
as in 8. dekhanensis. 

These South-Indian species are most nearly allied to the 
Andaman 8. christian~. 

332. Satiella flews, ap. D. 

Shell im perforate, subglobQsely depressed, very soft and flexible, 
scarcely retaining its shape, smooth, moderately polished, diapha
nous, pale greenish; spire lo\v, but 'apex slightly prominent, blunt, 
suture shallow; whorls 4f, convex, the last rounded at the 
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peripbery, slightly tumid beneath; aperture oblique, lunately 
senliovate; p-eristome thin, upper margin slightly arcuate, colu
mellar curved, subvertical above. 

l"lajor diam. 13, min. IO!, height about 6f mm. 
Hab. Ni1giri Hills (Beclclome). A shell from Sispara Gbat, 

collected by myself, is apparently the same. 
This is more tumi(l than S.lJe)·tenuis or S. leviclensis and is 

even thinner and more flexible. It can easily be recognized by its 
greenish colour. 

333. Satiella compressa, Sp.11. 

Shell imperforate, depressed, thin, membranaceou8, slightly 
flexible, smooth, ,vith obsolete transverse striation, pale rllfescent 
brown; spire very low, conoidal, apex subacute, suture scarcely 
impressed. Whorls 4~, llatly convex above, the last bluntly sub
angulate at the' periphery, somewhat flattened beneath; aperture 
oblique, lunately and subangulately ovate; peristome thin, upper 
margin arcuate, columellar o,blique. 

1\fajor <liam. 17f, min. 14!, height 6! mm. 
Dab. Tirrhiot Ghat, 'Vynaad. 
This is easily recognized by its large size and compressed shape. 

334. Satiella pertenuis, Spa D. 

Shell imperforate, depressed, very thin, 8ubmembranaceou8, 
.mooth, not highly polished, pale yellowish brown; spire scarcely 
raised, but apex prominent, papillar; suture shallow:; wborls 5, 
at first closely wound, then increasing more rapidly, flatly convex, 
t.he last 8ubangulate above the periphery, then roun(led, more 
tumid beneath; aperture oblique, Iunately ovate; peristome thin, 
colulnellar margin obliquely curved, finally vertical above. 

l\lajor <liam. 15~, min. 12!, height about 6! mm. 
Bab. Wynnad (Beddome). 
This is considerably larger than S. levidensil and with an 

additional whorl. The last whorl, too, is broader. 

*335. Satiella membranacea, Es. (Vitrina) A. M. N. H. (2) xii, 
1853, p. 93; 11,0. (Vitrina) Mon. Hel. iv, 1859, p. 792; H. ~ T. 
(Vitrina) C. I. 1876, pl. 152, fig. 10. 

"Shell much depressed, submembranaceous, obsoletely obliquely 
striated, strire very close to\\78,rds the apex, pellucid, greenish 
horny, polished, slightly convex above, apex flattened, Buture 
scarcely Dlarginate; \vhorls 3f, rapidly increasing, the last broad 
in front, 1lattened beneath, rounded at the narrow periphery; 
aperture oblique, ovate, the upper margin arcuate forwards. 

"Major diam. 11, min. 8, height 4 mm." (Benson, in Latin.) 
Hab. Balcadua (apparently 8 pass of this name), Ceylon. 
I have no~ seen this shell, which is evidently an ally of 

s. dtkhanens1,8, but much more depressed. 



SITALA. 

Genus SIT ALA. 
Sitala, H. Adal118, P. Z. 8. 1865, p. 408. • • 
Conulema., Stoliczka, J. A. S. B. 1871, 2, p. 236. 
Sitala, God'lcln-Austen" Mol. Illd. i, 1882, p. 25. 

Type, S. infula, Bs. 

225 

Range. Indo-Malay Region. 
" Shell conoidal, thin, consisting of many, usually spirally-ribbed 

or striated whorls; base convex, narrowly or indistinctly um
bilicated; margin of the aperture thin, not. expanded; outer 
simple." (Stoliczka.) . 

Typical examples of the genus are more or less trochiform and 
horny, and, as a rule, surrounded by spiral costlliation. 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 
Sitala are distinguished by spiral sculpture, sometimes very fine 
and only visible under a microscope. But in some CRses the 
characters of the radula, despite the presence of spiral sculpture, 
have caused the species to be. referred to Kaliella. 

"Animal (of typical species) narr.ow, long (generally equal to 
t\vice the greater diameter of the shell); pedicles long, 'tentacles 
much shorter; lateral line (peripodial groove) distinct, the margin 
beneath it smooth; gland at the end of foot large, superseded by 
a distinct horn; sole grooved; t\VO shell- and two dorsal lobes to 
the mantle, all of thenl small and with no separately produced 
appendages, but slightly extended on either end; genital organs 
\vith or ,vithout 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' oviduct and prostata. J a\v thin, trans
parent, smooth, indistinctly or finely concentrically striated in the 
nliddle. Radnla large, consisting of numerous (above 100) trans
verse ro\vs, each "'ith very numerous (300 to above 400) teeth, a 
very fe\v median teeth being conspicuously larger than the laterals, 
\vhich are narro\v, pectiniform, and very gradually decreasing in 
\vidth." (Stoliczlcq.) 

Unfortunately the aniIual of only two species (infula and 
attegia) has been examined. These differ in the presence or 
absence of a dart-sac or amatorial organ. 

A. TY2)icctl, subt)'ochifo'ru't 01' t u)'binate, spi),(tlly ribbed. 

n. Oolun'l,ellct slightly reflected. 

33(J. Sit ala infula, Bs. (Helix) A . . j1f. N. H. (2) ii, 1848, p. 160; Pfr. 
(Helix) J.llon. Hel. iii, 1853, p. 58; ide vii, 1876, p. 103; Stoliczka 
(Conulema), J. A. 8. B. 1871, 2, p. 239, pI. 18, figs. 5-9 (shell, 
animal, and anatomy); 1873, 2, p. 16, footnote; H. ~ T. (Helix) 
C. I. 1876, pI. 5J, fig. 9 ; ~Tevill, Nanina (Sitala), Hand-l. i,1878, 
p. 33; God'loin-Austen, J.lIol. Incl. i, 1882, p. 26, pl. 8, figs. I-If 
(shell, l\Jlimal, and anatoD1Y). 

Q 
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Helix turbiniformis, Bs. J. A.. 8. B. vii, 1838,1).218 (110 description): 
nee Pfr.l~~9. 

Shell subperforate, subtrochiforlD, thin, not polished above, 
faintly striated obliquely, \vith longitudinal (spiral) raised lines 
often obsolete on the lower whorls, and finer ribbing intercalated 
bet,,·een them, trat;lslucent, greyish horny; spire conical, suture 

A 

B o 

,,, 

F 

[Fig. 78.-Sitala i'l2jtLla. 
A. Animal from life (after Stoliczka). 
B. Ma.ntle-zone, showing shell- and dorsal lobes (after Stoliczka). Enlarged. 
C. Jaw. X 30. 
D.' Teeth or radula. x 475. , 
E. Generative organs (after StoliczJtn). Enlarged. 

Sifalu, atte.qia. 
F. Generative organs (after Sfoliczka). 

Sitala vulc-ania. 

G. Part of the geners.tive organs. X 3·4.] 
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impressed; \vhorls 6, convex, the last angulate, the angulation 
disappearing near the mouth, base slightly convex, smoother, 
marked \vith radiating strire and impressed subdistant concentric 
lines; aperture subquadrately lunate, very little oblique; peristoDle 
simple, straight, columellar margin subverticaI, becoming vertical 
above, and slightly reflected. 

Major diam. 7j, min. 7, height 7 mm. 
Hab. Throughout Bengal and Orissa. Recorded from Calcutta, 

Mursbidebad, Raniganj, Rajmehal Hills, Patharghatta in Behar, 
and Talchir in Orissa. Specimens from the last named have 
7 whorls, and lneasure 8 mm. in major diameter and 7! in height. 
Nevill 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 IDuscle, being slightly expanded 
near the penis, but without kale-sac or other' appendix, and there 
is 8 distinct crecum to the muscular attachment. 

J a\v finely striated, an;hed, scarcely projecting in the middle. 
Radula containing 150 • 3 . 1 . 3 . 150 (Stol. )-120 . 3 . 1 . 3 • 120 
(G.-A.)-teeth in each rOll·, about 100 rows being present; the 
seven median teeth are conspicuously larger than the others and 
bicuspid, the laterals pointed with 2-5 cusps on the outer side. 

337. Sitala attegia, Bs. (Helix) A. M. N. H. (3) iii, 1859, p. 184; 
Theohald (Helix), J. A. S. B. xxvi, 1857, p. 250; Pfi·. (Helix) 
Mon. He I. v, 1868, p. 91; ide t. c. vii, 1876, p. 104; Stoliczka 
(Conulema), ~A.. S.B.1871,~, p. 237, pl.18, figs. 1-4 (anatomy); 
H. ~ T. (Helix) C. 1. 1876, pI. 86, figs. 6, 7; NeVtll, NanlDa. 
(Sitala), Hand-I. i, 1878, p. 33 ; Godwin-A.usten, Mol. Ind. i, 1882, 
p. 29, pI. 8, figs.- 2-2/ (shell and anatomy). 

Shell narro\vly perforate, subtrochiform, thin, obliquely striated, 
and with longitudinal (spiral) subdistant raised lines, stronger on 
upper \vhorls, ,vith minute flexuous striation interposed (the latter' 
only seen under a Inicroscope), translucent, pale yello\\"ish or 
brownish horny; spire conical, suture impressed; whorls 7-7~, 
(fonvex, slowly increasing, the last carinate, convex beneath, 
radiately striate, and marked with distant concentric impressed 
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 
12! mm. in diameter and lO! high; others are as small as 6 mm. 
in diameter. 

Hab. Throug.bout Pegu and Tenasserim, and in Upper Burm.a, 
also being found at Bhnmo,. according to Nevill. Recorded also 
fronl Ava, Pro me" Akouktoung; l\foulmein, Ataran Valley, Phietban 
Tenasserilu ,raIley, Meltgui, and, accQrding to Nevill, PrepaTis 

Q2 
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Island. Specimens have also been received from the Andamans 
(var. cadelli, Nev. l\lS.) and the Nicobars. 

The shell in this species l'aries 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 S. infula it 
is distinguished by more open perforation and by lower spire. It 
is also, as' a rule, much larger, ",ith more numerous whorls. 

Animal dull whitish, ridge of posterioJ.'part of foot grey, mantle
lobes light or sometimes pinkish grey;, inner part of mantle with 
spots and stripes of dark pigment. ~rhe dart-sac is present and 
consists of a strong, tough, t,visted tube; spermatheca club-shaped, 
s,vollen 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 connec~d with the retractor muscle by 
a long crecum. Jaw semicircular, scarcely projecting in the middle 
of the c0l!cave 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 figure; he probably made the drawing by 
eye and not with a sufficiently po,verful microscope), the next two 
broader, but passing into the narro\ver admedian, having one ausp 
in the outer edge; the marginals are serrated on the outer edge. 

[338 .. Sitala vulcania, sp. D. 

Locality. Narkondam Island, Bay of Bengal (G. Roger8, Oct. 
1904). 

It is interesting to find this genus on this small volcanic cone, 
lying some 85 miles east of the North Andaman Island. I have 
compared it \vith S. at tegi {(, , yare cadelli, ~ev. MS., from the 
S. Andamans. There is considerable difference in form; the 
N arkondam shell is more sharply keeled than tXtdelli or typical 
attegia, and the whorls are more c,onvex, the spira 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 \vhorls; in the 
other, vulcania, there is coarse irregular striation on the last 
whorl, indistinct liration on the apical ,vhorls, \lith slight indica
tion of same on the basal side. The animal \vas in a very good 
state of 'preservation. Foot divided, the usual peripodial grooves, 
and broad fringe below. Head darkish grey, also keel of foot. 
There is a very minute right shell.lobe. 

The generative organs agree very well with Stoliczka's description 
and figure of Sitala infula, Bs. The penis and spermatheca are 
exactly the same, and the amatorial organ is absent, as in that 
species. 

The mdula I was fortunate in extracting complete; it is very 
broad, having a large number of teeth in one row, the formula 
being 

210 . 2 . 1 . 2 . 210 
212 . 1 . 212 
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It is also curious to find that this radula is almos't the counter-· 
part of Sitala attegia, as described by Stoliczka (vide J. A. S. B. 
vol. xl, 1871, pt. 2, p. 238), but Stoliczka's figureS of the teeth of 
this genus are very misleading.] 

339. Sital~ culmen, Bif. (Nanina) J. A. S. B.. 1865, 2, p. 72; Pfi." 
(Helix) Mon. Hel. v, 1868, p. 94; God'lI)tn-AU8te1~, Mol. Ind. 1, 

1882, p. 31, pl. 8, fig. 4 (shell). 

Shell very minutely perforate, trochiforln, thin, pale brownish 
horny, translucent, obliquely striated, and with fine raised, rather 
dist,ant, spiral Jines, closer together near the base of each whorl; 
8 or 9 may be counted on the lower'whorls, some stronger than 
others; spire conical, apex obtuse, suture impressed; whorls '6, 
convex, the last sharply keeled at the periphery, slightly convex 
beneath, t;nsrked with radiating strire and fine concentric impressed 
lines; aperture slightly oblique, subquadrately lunate; peristome 
simple, thin, columel1ar margin vertical, triangularly reflected. 

l\fnjor diam, 5~, min. 5!, height 5! mm. 
Dab. Pegu, Akouktoung on Irrawady River, and banks of 

Hsanda Hyoung, west of Henzada. 
Stoliczka referred this shell to S. attegia, and Nevill to S. infula. 

It is distinguished, ho\vever, both by snlaller size, higher spire, 
and stronger sculpture. 

340. Sitala, confinis, Blf. (Na~lina) J. A. S. B. 1865,~, p. 71; :ef,'. 
(Hehx) ~Ion. Hel. v, 1868, p. 88; H. 4' T. (H~hx) C. I. 1876, 
pI. 159, fig. 8; God~vin-Att8ten, Mol. Ind. i, 1882, p.32, pI. 10, 
42~m. I 

Shell narrowly perforate, subtrochiform, thin, marked with 3 to 
4 distant spiral ribs on each ,vhorl, and obliquely striated, whitish 
horny; spire conical, ,vith the sides fiat, apex slightly obtuse, 
suture impressed. 'Vhorls 7 -7~, the upper slightly convex, the 
lovver nearly fiat, last whorl sharply keeled, convex beneath, and 
finely radiately striated; ap~rture slightly oblique, subquadrately 
lunate; peristome thin, strs.ight, columellar margin subvertical,. 
triangularly reflexed. 

Major diam. lO!, min. 9~, height 9 mm. 
Hab. Thayet Myo and Ava; Burnla. 
From infula, attegia, and cul1nen this species is distinguished by 

stronger sculpt9re~ and frOID arx by the sides of the spire being 
straight, not conca.ve. 

341. Sitala arx, Bs. (Helix) A. M. N. H. (3) iii, 1859, p. 184; Tneob. 
(Helix) J . ..d. S. B. 18.57, .p. 250; P.fr. (Helix) Mon. Hel. v t 
1868, p. 90; H. 4- T. (Helix) O. I. 1876, pl. 54, fig. 8. 

ShE:'ll narrowly perforate, conical, thin, faintly obliquely striated, 
and each whorl surrounded by about 4 strong, raised, thread-like 
ribs, smooth beneath, translucent, pale bro,,'nish horny; spire· 
conoidal, the sides considerably concave, suture scarcely impressed. 
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apex acute; whol'Is 7 f, the upper some\vhat convex, the lower 
flat, the last acutely keeled, slightly convex beneath; aperture 
oblique, subtrapezoidal ; peristome straight, thin, columellar margin 
slightly oblique, triangularly reflected. 

l\fajor diam. 10, nlin. 9, height 8 nim. 
Hab. Therapuin or Therapon Hill, Tenasserim Valley. 
Distinguished from all allied forms by the concave sides of the 

spire and the strong spiral costulation. 

342. Sitala palmaria, Ba. (Helix)~ A. M. N. H. (3) x~ii, 1864'1. 18J ; 
Pf)·. Mon. Hel. v, 1868, p. 16; H. ~ T. (Helix) O. • 18/6, 
pl. 80, figs. 0, 6; Godtoin-Austen, lIIol. Ind. i, 1882, p. 35, 
pI. 10, fig. 3. 

Shell perforate, subturbinate, marked ",ith spiral ridges, 5 or 6 
on the lowest whorl, 4 on the next higher, and with fine oblique 
regular raise~ lines above, smooth with radiating strim beneath, 
\vhiti8h horDT; spire conoid, \vith convex sides, apex obtuse, 
smooth, suture impressed; whorls 5~, convex, the last carinate, 
moderately convex beneath; aperture oblique, angularly lunate; 
peristome thin, straight, columellar margin broadly expanded 
above. 

Major diam. 7, min. 6f, height 5 mm. 
Hab. Nundydroog, ill Mysore (Benson), and Wynaad (Beddorn,e). 
The above is taken from a typical specimen fully grown received 

from Benson. The original type had 6t \vhorls and 1 spiral ribs 
and measured 8! X 8 X 6 mm. 

343. Sitala liricincta, Stoliczka (Conulema), J. A. S. B. 1871, 2, 
p. 241, ,1!1. 18, ~g. 10; Pfr. tHelix) Mon. Hel. vii, 18!6, P; 1~4 ; 
H. ~. '1. (HelIx) C. I. 18/6, pI. 132, fig. 7; .. lvevlll, Nanlna 
(Sitala), Hand-l. i, 1878, p. 34; Godwin-Austen, Mot .. I11d. i, 
1882, p. 84. 

Shell subobtectly and minutely perforate, turbinate, spirnl1y 
!irate, \vith about 4 strong l'ibs on each ,vhorl, 5 or 6 on the lo\vest 
whorl, smoother on t,he ~base, ,,·ith a fe,v concentric raised lines 
near the periphery, ochraceous horny; spire conical, sides slightly 
conyex, apex obtuse, suture impressed; whorls 6!, convex, the 
last with a sharp rib representing a keel, but not distinctly angu
late, convex beneath; aperture nearly vertical, almost semicircularly 
lunate; peristolne thin, columellar margin slightly oblique, almost 
vertical and reflected, \vith a slight projection in front of the 
perforation. 

Major dinm. 6, min. 5f, height 5 mm. (Stoliczka gives 
6·4 X 6 X 5·S.) 

Bab. On the banks of the Ataran River, near Moulmein. 
Near s. pal1nal'ia, but the spiral ribs are more dist.ant and 

stronger, the last whorl is less distinctly keeled, the spire is higher, 
and the ,vhorls more numerous. The animal has not been examined 
in either species. 
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The small projecting point of the refle(!ted columellar margin of 
the peristome tends to recall that in Z,licrocystin((,. 

b. Oolttrnella 8tro'llgly 'reflected, thickened, ancl twisted., 

344. Sitala' gratulator, Elf. (Nnnina) J. A. S. B. 1805, 2, p. 72 ; 
lfr. (Helix) Mon. Hel. v, 1868, J!. 94;. H. ~. T. (IIeli~) C. I. 
1876, pI. 16, fig. 2; Nevill, Nanlno. (Sltalu), Hou{Z-I. 1, 1878, 
p. 33; Godwin-Austen, Mol. Ind. i, 1882, p. 42, pI. 10, figs. 1, 1 a, 
16 (shell). 

Shell perforate, trocbiform, not very thin, obliquel.v striated and 
ornamented \vith strong spiral (longitudinal) raised lines aboye 
and more finely concentrically lined alid radiately striate beneath, 
pale bro,vnish horny; about 6 or 7 ribs on last whorl; spire 
conical, apex obtuse, suture ilupressed; whorls 5!, slowly and 
regularly increasing, con vex, the last carinate at the' periphery, 
flatly convex beneath; nperture diagonal, subtrapezoidal, breadth 
exceeding height; peristoDle thin, Inargins united by a callus, basal 
.sinuate, columellar forming a rightangle ,,·ith basal, reflected and 
thickened above and passing half round the perforat.ion. 

Major diam. 5, min. 4-5, height 4 mm. 
Hab. Irm\vady Valley, Pegu. Common about Thayet Myo, also 

at Akouktoung and Henzada. 
The animal has 8 small mucous pore at the posterior ~nd of the 

foot, and 8 small lobe overhanging the mucous pore. The ey' 
tentacles are long. These characters agree with those of ,S. infula. 
The very oblique mouth and t\visted columella, ho\vever, may point 
to generic differences_ 

B. Srnall 87tells' of doubtful affinity, (tll uncle'r 6 111m),. in (liameter. 

3. Oarinate, sublJerforate or narrowly lJeliorate-

345. Sitala gromatica, Godwin-Af18te1l, Mol. Ind. i, 1882, p. 32, pl. 10, 
fig. 5 (shell). 

Shell subperlorate, pyralDidn.l, trochiform, obliquely striated and 
spirally ribbed, with about 10 fine, thread-like, subdistnnt l'aised 
lines, closer together· below near the suture, urn ber-brown; spire 
-conical, sides nearly fiat, suture shallow; whorls 7, conyex, the 
last carinate at periphery, lower surface slightly convex, radiately 
and concentrically striated; aperture oblique, subquadrately lunate; 
peristome thin, columellar margin oblique, reflected. 

Major diam. 3f, height 3 mm . 
. Hab. Manipur, North Cachnr, and Kbasi Hills. 

346. Sitala ~aroldi,. Godwi~-AU8ten, Mol. !nd. i, 1882, p. 33, pl. 10, 
fig. 7 lshell); t'il. t. c. 11, 1898, p. 47; 'td. P .. Z. S. 1895, p. 448. 

Shell subperforate, t~ochiform, finely spiralJy lirate, about 10 
spimllines on the lower whorls, radiately and concentrically striate 
on the base, bro",·nish horny; spire conical, sides flat, suture 
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shallow; whorls 7, slightly convex, the last carinate; nearly flat 
beneath; aperture oblique, 8ubrhomboidal; peristome thin, colu
mellar margin oblique, forming an angle "'ith basal. 

Diam. 3f, height 3 mm. 
Hab. Andaman Islands; South Andaulan and Little. Brother 

Island; also said to have been foun.d on Katchall in the Nicobars. 
A small distinctly trocbiform shell with fine spiral sculpture. 
[This. is the species unnamed, Nanina (M'icrocystis), No. 200 t 

p.41, Nevill, Hand-I. i, and probably :Ko. 208, p. 42.J 

347. Sitala' phyllophila, Ba. (Helix) A.. M. ll. H, (3) xi, 1868, 
p. 820; :J?(1'. (Helix) Mon. Rei. v, 1868, p. 86; H. ~ T. (Helix) 
C. 1. 1876, pI. 61, fig. 10; l!levill, Nanina (Microcystis), Hand-l .. 
i, 1878, p. 41. 

" Shell scarcely perforate, trochiform, thin, silky above, obliquely 
striated, polished beneath, under the microscope ornamented, both 
above and b.elow, with Ininute, close, undulating spiral striation,. 
translucen~, pale liorny; spire conical, apex rather sharp, suture 
somewhat impressed; ,vhorls 6~, convex, the last carinate; aper
ture oblique, subquadrately lunate; peristolne simple, straight, 
sharp, columellar margin vertical, reflected, broader above, partly 
covering the perfor¥ion. 

"M· d· 5 . 4 1 '5 "B · L t· ) aJor lam. , mIn. 2' aXIs Inm. (enson, In a In. 
Hab. Badulla and Kandy, Ceylon. 
This is near S. infula, but distinguished by the closely-set 

undulate st·rim instead of subrenl0te spil'allines. 

348. Sitala' pyramidalis, Sykes, Proc. Mal. b'oc. iii, 18~8, p. 70, 
pI. 0, figs. 19, 20. 

"Shell narro",·Iy but perspectively unlbilicated, smaU, depressedly 
pyramidal, pale horny, slightly covered "'ith an epidermis, apex 
rather obtuse; ,vhorls 7, plano-collvex~ the first smooth, the others 
spirally ribbed, the last with 4 to 6 ribs, keeled at the peripbery, 
con,~ex at the base, radiately striateu, Slllooth; suture impressed. 
aperture angularly lunate; pel'istome simple, straight. 

"Diam. 5, height 3-4 mm." (Sykes, in Latin.) 
Hab. LO\\7er Ambagamu"rn, Ceylon (Oollett). 

349. Sitala' operiens, Sykes, Proc. Mal. Soc. iii, 1898, p. 70, pI. 0,. 
fig. 12. 

Shell narro",·ly perforate, very small; elevately conoid, brownish 
horny, covered with a brO\\'D epidernlis, ap~x rather acute; 
whorls 6, beneath the epidermis microscopically engraved with 
numeroJ}s spiral lines, the last keeled at the periphery, subcon'''ex 
at the base, radiately striated, SJDooth; suture subimpressed ~ 
aperture ovately lunate; peristome simple, straight, columellar 
margin slightly.reflected at the perforation. 

"Diam. 2-5, height 2'5 mm." (Sykes, in Latin.) 
Bab. Uva Pussellnwa, Ceylon (H. Preston), 
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"The sculpture is not visible until the periostracum has been 
rubbed off." 

h. Oarinate and umbilicated. 

350. Sitala' balliana, God'win-Austen (Nevill, MS.), Mol. Ind. i, 
]882, p. 74, pl. 15, fig. 2 (shell); ii, 1898, p. 48_ 

Shell umbilicated, trochiform, obliquely,finely, regularly striated, 
spirally costulate, "'ith 4 to 5 strong ribs on each ,vhorl, umber
brown; spire conical, not high, apex blunt, sides slightly convex~ 
suture impressed; whorls 5, convex, the last ,,;th a raised keel, 
slightly convex beneath; aperture subquadrangular, oblique; peri
stonle slightly thickened, columellar margin oblique, becoming 
vertical above, slightly reflected. 

Diam. 3!, height 2~ mm. 
Dab. Hills near Ganjam, Madras Presidency (Ball). 
[This is No. 193, 1{ani11a (jfic'rorY8tis), n. sp., N ev. Hand-I. i, 

1878, p. 41, type.] 

c. Rounded 01' subangulette. 

351. Sitala' phulongensis, Godwin-Austen, Mol. Ind. i, 1882, p. 34,. 
pI. 10, fig. 4 (shell); ide 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 aud close concentric striation on the base, 
bro,,"nish h@rDY; spire rather high, conical, sides slightly convex, 
suture impressed; whorls 5~, convex, the last not distinctly 
carinate, convex beneath; aperture oblique, almost semicircular; 
peristome 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 l'esembles that of nu'rgella ; it has a minute rbachidian tooth 
and a great number of multicuspid laterals, all similar; the jaw ~ 
too, is almost straight. 

[S. inful(t and attegia approach Durgella in the form of the lateral 
teeth, only they have from 7 to 5 central teeth on broad plates.] 

352. Sitala' limata, God'win-Austen, Mol. Ind. i, 1882, p_ 34, pI. 10, 
fig. 9 (shell). 

Shell subperforate, elongately subtrochiform, finely spirally 
lirate, having about 6 longitudinal ribs on last '''horl, closely 
concentrically striated on base, brownish horny; spire conical, 
sides convex, apex blunt, suture slightly impressed; whorls 5, 
convex, the last not carinate, convex beneat.h; aperture vertical, 
subquadrately semicircular; - peristome thin, columellar margin 
vertical, slightly thickened and reflected. 

Major diam. If, height If mm. 
Hab. Tbamandey&, base of Ara.kan Range, Bassein District, Pegu 

(W. T. Blanfo1·cl). 
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353. Sitala' 8ubnana, Godlo;n-Au8ten (Nev,11, MS.), Mol. 1"d. i, 
1882, p. 75, pI. 14, fig. 6 (shell). 

Shell 8ubperforate, conoid, obliquely striated and decussated by 
fine, rather close, impressed spiral (longitudinal) lines, pale bro\\rn ; 
spire conical, rather low, apex obtuse, suture impressed; \vhorls 4!, 
convex, the last subangulate, flatly convex beneath; aperture 
oblique, semiluuate; peristome thin, columellar margin slightly 
()bJique and reflected. . 

Diam. 2!, height If mm. 
Hab. Jessore in Bengal. 
A small, low conoid shell, subangulate at the peripbery. 

354. Sitala' crenicincta, Godwin-A'l18ten, Mol. Ind. i, 188St p. 75, 
pl. 18, fig. 2 (shell), p. 145, pl. 88, figs. ,4, 4 Q (teeth of ractwa). 

Shell perforate, depressedly turbinate, thin, obliquely striated 
and decussated with fine, rather close impressed lines both above 
and belo\v, brownish horny; when fresh with t\VO spiral parallel 
ro,,'s of fine hah's; spire conoidal, apex obtuse, suture well im- I 

pressed; \\yhor]s 4, conyex, the last rounded at the periphery; 
aperture oblique, semiovately lunate; p~ri8tome thin, columellar 
mar~n vertical. 

Dlam. 2·25, height 1·5 mm. A larger yariety from Mnirang 
Dleasures 2-7 by 1-75 Dlm. 

[The radula is very similar to that of Kaliella ba1.,,~alcporensi8, 
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 toe outermost 
3 Or 4 it nearly disappears. Few teeth in the row. lform u]a : 
18 to 20 . 5 . 1 • 5 . 18 to 20, or 25 • 1 • 25. A ,'ariety, slightly 
larger and very narrowly perforate, from wood at Mairang, Khasi 
~.] , 

Hab. Kbasi, Jaintia, and Naga Hills; l\farangsip Peak, Jawai, 
Terin. Ghat, Shillong, &c. (Godwin-Amten). 

The tlose impressed Jines give the idea of raised ribs between 
them, especially on the upper \vhorls. 

355. Sitala' inju8sa, W, ~ H. Blf. (Helix) J. A, '8. B. 1861, xxx, 
p. 356, pl. 1, fig. 13; Pl,.. (Helix) ·Mon, Hel. v, 1868,p. 81; 
H. ~ T. (IIelix) C. I. 1876, pl. 132, figs. 0, 6; ~1evill, N anina 
(Micl'OCystis), Hand-I. i, 1878, p. 38; Godtoin-Ausfen, Mol. Ind. 
i, 1882, p. 38, pl. 9, fig. 5. 

Shell subper£orate, angulately turbinate, thin, marked with 
rather close, slightly wavy, impressed lines above and belo,,,,ooly 
visible under a microscope, crossed by fine oblique strim of gro\vtb, 
bro,"'nish horny·; spire conical, suture hnpressed; whorls 5it 
slightly convex, the last angulate at the periphery, moderately 
convex beneath, the angulation disappearing Dear the "Dlouth; 
aperture obl:ique, subquadrately ~unate; peristome simple, straight, 
margins converging, colulnellar vertical, moderately triangularly 
re1lected. 



SITALA. 235 

Major dilun. 4, min. 3i, height 3~ mID. 
Hab. Coonoor Ghat, NiJgiris, and the Wynand. }'rom the latter 

SOllle specimens measure about 4~ mm. in diameter. 
This shell is sOJue\\9hat like .Jlfacrochlamys rimicola. 

356. Sitala' srimani, Gudlliin-Aust.;n, Mol. Ind. i, 1882, p. 41, pI. 9, 
fig. 7 (shell). 

Shell minutely perforate, depressedly turbinate, coarsely obliquely 
striated, with 4 or 5 indistinct spiral (longitudinal) ribs, concen
trically ribbed beneath, bro\l~n horny; spire conoid, apex blunt, 
suture ,,'ell impressed; whorls 5, convex, the last rounded; aper
ture lunate; columellar margin of peristome oblique, slightly 
reflected. 

Diam. 21, height I! mm. 
Hab. l\fanipur. 

*357. Sitala' placita, Godwin-AU8tell, .. llol. Ind. i, 1883, p. 74, pl. 14, 
fig. 3 (shell). 

"Shell, perforation concealed, globosely conoid; sculpture, 
distant longitudinal ribbing, on the base far apart and ,,'ell 
raised; colour pale horny; spire rather high, conic, apex blunt, 
suture impressed; whorls 4f, convex, last ,\'ell rounded on 
periphery; aperture ovate or semicircular; columellar margin 
suboblique. 

" l\fajor diam. 2·8, alt. axis 2 mm." ( Godwin-Austen.) 
Hab. Khasi Hills and Manipur, one specimen from each locality 

( GoclttJin-Aust~n ). 
The measurements of the figure are: maj. diam. 3, height 

1·7 mID. 

The shell in its form resembles S. ? S)·iulani, but is Dot so :flat at 
the base. 

358. Sitala' intonsa, Godwin-Austell, ... If 01. Ind. i, 1883, p. 75, pl. 13, 
fig. 1 ( shell). . 

Shell narro\vly umbilicated, depressedly turbinate, obliquely 
striated, and decussated by close, finely impressed, longitudinal 
(spiral) lines above and below, closer on apical whorls, "'ider on 
the base, yellowish bro,,'n; spire conoid, apex obtuse, Buture well 
impressed; whorls 5, rounded, the last whorl broader, rounded at 
the periphery aud below; aperture oblique, semiovate; peristome 
straight, columellar margin oblique, slightly reflected. 

Diam. 3!, height 2t mm. 
Hab. Marangsip Peak, Kh!1si Hills (Go(lwin-Amten). 
Said to be hirsute when fresh. 

359. Sitala' uvitia, Godwin-A.u8ten, .iVol. Ind. i, 1883, p. 74, pl. 13, 
fig. 5 (shell). 

Shell narrowly umbilicated, depressedly turbinate, obliquely 
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striated, the striation decussated by close, finely impressed, longi
tudinal spiral lint's above and belo,v, yello""ish brown; spire 
conoid, apex: obtuse, suture deep; ~·horls 5, rounded, slowly 
increasing in size, the last rounded at the periphery a~d beneath; 
aperture oblique, diagonal, semiovate; peristome straight, colu
mellar margin oblique, slightly reflected. 

Diam. 2i, height 1~ mm. 
Hab. Teria Ghat, Khasi Hills and Jatinga Valley, North eachar 

Hills (Godwin-Au8ten). 
N ea-r S. sri,nani, but the spiral sculpture is different and much 

finer, the shape of the aperture, too, differs considerablY!I 

360. Sitala' recondita, Godwin-Austen, Mol. Ind. i, 1883~ p. 75, 
pl. 13, fig. 4 (shell). 

Shell narrowly and subobtectly perforate, depressedly turbinate, 
obliquely subcostulate above, on the base finely and closely marked 
with impressed concentric lines, pale brownish horny; spire conoid, 
low, apex blunt, suture well impressed; whorls 4!, convex, the 
last subangulate at the peripbery, convex beneath; aperture 
oblique, round1y lunate; peristome thin, columellar margin oblique, 
slightly reflected. 

Diam. 2!, height If mm. 
Hab. Raliang, North Jaintia Hills; Ja\,,9ai, Khasi Hills (Godwin

Austen). 
The sculpture is peculiar, oblique, and subcostulate above, con

centric only below. 

d. Longitudinally 8triated. 

361. Sitala' rimicola, Bs. (Helix) A. M. N. H. (3) iii, ISo!}, p. 266 ; 
Pfr. (Helix) Mon. Hel. v. 1868, p. 71.; H. ~ T. (Helix) C. I. 
1870, pI. 61, fig. 1; Godwin-Austen (Sitala), Mol. Ind. i, 1882, 
p~_ 36,. pl.. 9, fig~: 2, 8, & 4 (shells from Mussoorie, Darjiling, and 
Khasl Hills); 11, 1898, p. 48. 

Shell 8ubperforate, turbinate, globosely conical, thin, fragile, 
finely obliquely striated and decussated, ,vith close very fine 
longitudinal impressed lines above and belo,,", translucent, pale 
brownish horny; spire conical, apex obtuse, suture inlpressed; 
whorls 6, convex, the last larger, rounded (sometimes subangulate) 
at periphery, convex beneath; aperture oblique, semi circularly 
lunate; peristome thin, straight, columellar margin yertical, 
reflected. 

~fajor diam. 4j, min. 4, height 4 Inm. 
Hab. Landour and Nag Tiba range near l\Iussoorie 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 Sikhiul are subangulate; thos~ from 
Khasi Hills rather larger, from 5 to 5! mm. in diameter. 

[Dr. :Blanford placed this species in Mac1"ochlamY8 ,,,ith doubt; 
I retain it in Sitala. The animal is unknown.] 
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(The speciesltonesta, "'as included in.Jlaci·ochla,nya byDr. Blanford 
(ville p. 121). I have placed it in a new genus, Sakiella, follo\ving 
Stoliczka, ,vho considered it sufficiently distinct 'to put it in the 
genus Du"ogella, the anatoolY of the type of \vhich, levicu,z(l, ,vas 
not then known and which differs l11aterially.] 

[Genus SAKlELLA. 

Type, S. lzonest(t. 
Range. Pegu and Tenasserim. 
Differs froDl Mac;oochlamys in the forn} of the teeth of the 

rad111a and the formula, the number of the teeth in the row being 

Q H" 
E 

F 

[Fig. 79.-Holkewl1 anceps. 
A.. Mantle-zone removed, showing shell- and dorsal lobes. (A.fter Stoliczka.) 
B. The generative organs. (A.fter Stoliczka.) 
B'. The male organ,- X 18. From a Mergui specimen (G.-A..) . 

. O. Teeth of the radula, X 270. Ditto. 
D. Jaw, X 18. Ditto. 

Sal.,-iella konesta. 
E. Extremity of foot. From Muleit range, near Moulmein. 
F. Mantle-zone, part of, showing shell- and dorsal lobes. Ditto. 
G • .A sp'ermatophore. From a specimen from Burmah assigned trO lonesta, 

more probably that of M. alldersonia,w" Nevill. (After StoIiczka.) 
H. Jaw. From a Muleit specimen. 
I. Teeth of the radula. From two Muleit specimens.] 
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three tinles as numerous. The shell has the aperture peculiarly 
oblique. The ~h~ll-lobe~ are as in M(tc)·oc~lllmy8. The genita~ia 
have not been satu;fnctorIly worked out, O"·JDg to lack of lnatenal 
properly preserved.] 

362. Sakiella honesta, Gould (Helix), Proc. BOlt. Soc. N. H. ii, 1846, 
p. 99; lYr. (H~~) !fon. Hel. i, 1847, J? 57; ide t. c. i,-, 1859, 
p. 63; ide t. c. VIl, 18,0, p. 19; Elf. (N anlna) J. A. S. !. 1866, 2, 
p. 87; Stole MacrochlaU1VS (Dll!8"~lla), J. A. S. B. 18/1, p. 248, 
pI. 17, figs .. 6 & 6 a; H. ~ T. (HelIx) C,. I. 1~76, pl. 90, fig. l~; 
..£\Tevill, Nanlna (l\Iac.r0chlamys), Hand-l.l, lS/S,~. 24; GOtj'lOl1l,
AU8ten, Mol. Illd. 1, 1883, p. 142, pI. 19, fig-so 1-7 b (detnIls of 
anhnal); v. Mart. Nanina (Durgella), JO'Il1 •• Linn. Soc. xxi, 1889, 
p.162. 

[ Vide fig. 79, E-I. ] 

Shell narro,"ly and snbobtectly perforate, depressed, orbiculate, 
smooth, polished, stra\v-coloured or \vbitish 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 diagonaJ, broadly lunate; peristome 
thin, the upper lllargin. (in adults) arcuate, columellar not quite 
vertical above, broadly reflected and slightly thickened, nearly 
covering the perfomtion. · 
. Major diam. II!, min. 10, height 6 mm. 

Bab. Throughout Pegu and Tenasserim. The type was from 
Tavoy . 

. The concentric or longitudinal sculpture of fine close impressed 
lines observed around the perforation by Gould and Stoliczlm 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 tlie aperture is angulately lunat~ .... 

Nevill's var. llnclersoniana [(vide Appendix to lJlacrochlctmys, 
p. 141)] is larger, the suballgulation of the periphery is slighter 
often scarcely perceptible. It measures 13 X IIi X 7 in an averag; 
specimen. It occurs in Pegu \l"ith the typical variety, and appears 
to be the only form found to the northward and in AssaD). The 
yare tenuior (undescribed) is said to be from Preparis Island, north 
of the Andamans. [Both these are separated as distinct species.] 

The genitalia are said to be of the usual type, an~ the spermata
phore, figured by Stoliezka, is long, terminating at one end in a 
trumpet-shaped aperture, and at the other in a sac, and furnished 
~e.ar the former' end with ~orny branching ~ppendages. The jaw 
18 narro\v and smooth, \vlth (or, as shown In God\vin-Austen's 
figure [this ,vas of S. haneat(t J, \vithout) an obtuse median projec ... 
tiona The radula bas about 23 broad teeth in the middle, with 
30 to 35 narro\v 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 
Mltcroc7tlamys ltndersoniana (viae p. 141).] 
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[From Stoliczka's description (J. A. S. B. 1871, p. 249):
"The animal of the l\Ioulmein ,"nriety is narro,,~, very long, pale 

,vhite, 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 distinct hook; the mantle-lobes a~e ,veIl de\"e
loped, both the upper porti<?Ds being reflected oyer the shell. By 
some accident, ho\vever, my spirit-sp'ecimens ,,·ere lost and I am, 
therefore, unable at present to give sufficient details regarding the 
anatomy of this species.". . 

The descriptions \vhich follo\" at the bottom of pp. 249 & 250 
refer to the anhnnl, anatomy, sperlnatophore, ja\v, and radula of 
a species froiD Burma collected by Dr. Anderson, evidently Mltcro
cl1,la1nys lu),."uta, var., andersoniana, Nev., \vhich is a, distinct 
species (viele BU1"·a, 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, ,,·ith three or four conspicuous black spots on the side above 
the peripodial grooves; these spots \Vhell extended in life \vould 
appeal' as dark streaks. The rigbt shell-lobe is long, narrow, and 
pointed, a~d there. is a small tongue-like. left shell-lpbe. The 
visceral sac is spotted, the spots arranged In four parallel rows. 
The genitalia ,,-ere not \vell seen, but the amatorial organ \vas 
present and the spermatheca \vas not very long. The ja\v is 
Illoderntely arched, \vith no Inedian projection. The radula is 
remarkable for the very large number of teeth in the row. The 
centre tooth is on an elongate narrow plate, tricllspid; the first 
adlnedians on similar plates, \vith a single slnall cusp much belo\\P 
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 ro\\r. The jaw and radula are quite distinct from 
Stoliczka's figures on plnte 17, figs! 10 & 14, J. A. S. B., and 
Seillper's pI. 5, fig. 20, Reis. Phil. 1870.J 

[363 .. Sakiella' tenuior, God'lvin-Au.4Jten; Nevill, MS. 

~IacrochlnnlVs honesta, va,.. tenuior, God'lvin-Austen, P. Z. S. 1895, 
pp. 441, 446; Nevill, .Z~IS.; -id. Hand-list, i, 1878, p. 24, 16th 
line from bottom of pag-e, var. of honesta. (8. Moulmein (type 
var.) , colI. Dr. F. Stoliczl{a and W. Theobald; 6. Preparis Island, 
colI. Stoliczka.) 

These shells are in the Indian lVluseuul, Calcutta, and I have 
not been able to see theln.] 

[Genus HOLKEION. 

Type, H. ltncelJ8, Gould. 
Range. Upper Burma, Moulmein, 1\1 ergl1i, and Northern Siam. 
Stoliczka places anceps in the genus Rotula, not considering 

it sufficiently like .11fac,"ochla1rtys to leave it in that genus. The 
shell. differs yery llluch in character, being sharply carinated at 
the periphery;. the whorls numerous, narro\v, flattened, and 
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sculptured above, smooth and polished on base; narro\vly or not 
perforated. Although possessing shell-lobes, the position of the 
right shell.lobe is below the inner. upper angle of the peristoDle, 
a.nd plays only over the lower surface of the shell-a, position 
different from that in ]facrochlamys. The animal has a very 
hooked lobe above the mucous pore. 

The differences bet\veen this genus and Macrochlantys are shown 
in the description of the anhnal of H. ancepa below.] 

364. Holkeion aneeps, Gould (Caracolla), Bost. Jour. N. H. iv, 1844, 
p. 454, ~!. 24, fig. 4; Pft·. (Helix) Mon. Hel. i, 1847, p. 80; 
H. ~ T. (Helix) C. I. 1876, pI. 30, fig. 1; Stol. (Rotula) J. A. S. B. 
1871, 2, p. 238, ~1. 17, figs. 1-8 (anatomy); v. Mart. Nanina 
(Rotularia), Jour. Linn. &c. xxi, 1889, p. 161; Godw'in-AU8ten, 
P~oc. Mal. Soc. ii, 1897, ~. 174. 

[ Vzae fig. 79, .... \-D, p. 237.J 

Shell scarcely perforate, lenticular, sharply keeled, .pale horny, 
dull and obliquely plicately striated above, polished and with fine 
radiating striation beneath, no longitudirial sculpture; spire low, 
conoidal, suture not impressed, bordered by a more or less distinct 
line inside; ,vhorls 6, almost fiat above, increasing slowly, the last 

Fig. SO.-HolkeiOl1, anceps. 

very little broader than the penultimate, convex beneath, com
pressed beneath the keel; aperture slightly oblique, anguJately 
lunate; peristome thin, basal margin faintly arcuate, columellar 
oblique, briefly reflected above. 

Major diam. 16, min. 14f, height 7~ mm. 
Dab. Tenasserim; Mergui, Tavoy, and M6ulmein; also Sullivan 

Island, Mergui Archipe]ago, and Northern Siam. 
[Found generally on trees and bushes (Stoliczka).] 
Animal dark grey with a di~tinct 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 basal 
part of the peristome, and ends "ith another shorter process near 
the shell-retractor; the right shell-lobe bas a lingulate process 
next to the pulmonary opening, and another broader one covering 
the columellar lip. Dorsal lobe well developed. Genitalia (B, :a') 
rather peculiar; the dart-sac 0:'; amatorial organ is very thick 
and provided with a strong pointed papilla. Spermatheca very 
long and slender. Yas deferens leading to a kale-sac, which gives 
off an elongate :ftagellar 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 creCUln found in typical forllls of 
Macrochla1nys. 

The ja\v (D) is rather angularly senlilunar, smooth, very con
cave in the luiddle. Radllla of about 75 rows, ,vith about 
135 teeth in a ro\v (55 • 12 . 1 . 12 . 55) : the median and ~clmedian 
ro\vs tricuspid and broad, \vith the middle cusps prolonged; 
laterals bicuspid, curved out,vards and very pointed. These details 
are taken from Stoliczka's description, [which is very accurate, but 
the teeth of the radula are not ,veIl drawn]. 

[Specimens from Mergui sent me by Mr. Theobold which I have 
dissected confirm Ferdinand Stoliczka's descriptions, \\ith the ex
ception of the radula, in ,vhich the median teeth 'are quite plain 
and straight-sided, without a11Y trace of the usual cusps, the outer 
teeth being bicuspid.] 

365. Holkeion arata, B?f. Nanina (Rotula), P. Z. 8. 1869, p. 44$; 
Pfr. (Helix) Jllon. Hel. vii, 1876, p. 30~; IL ~. T. (Helix) C. I. 
1876, pI. 84, figs. 8, 9, 10; :ATevill, Nanina(l{otula), J. A. S. B.18i7, 
2, p. 15. 

Siluilar to H. ancep8, but much larger, and \vith considerably 
stronger plicate oblique sculpture above and radiating strim 
beneath, not polished belo\v; ,vhoris 7, slightly convex above, 
the last rather less s "rollen beneath than in H. ltncelJ8 and 8ome
\vhat IDore sunken around the perforation. 

Major diam. 2~, min. 20, height 10 mlll. Some specimens are 
even larger. 

Hab. Bhamo, Upper Burma. A smaller variety was obtained 
at Ponsee in Yunnan [yare 1ninor of Blanford]. 

Genus SESARA. 

SesRl'a, Albers, Heliceen, ed. 2, 1800, p. 91; Stoliczka, J. A. S. B. 
1871, 2, p. 242. 

Type, S. i'lifrendens, Gould. [Fig. 81, D-D 2, p. 242.] 
llctnye. Jfrom 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, smo~th and polished belo\v. Seve~ of the species 
have teeth in the aperture. 

" Animal (of s. infrendert8 and S. pylltica) long and with a narro'v 
foot; the terminal gland distinct, and a slnall hooked and pointed 
appendage above it. The sole has t\\·o longitudinal grooves, rather 
close together, the median portion narrower than each of the outer 
parts. The Inantle-edge is nearly entire; the left shell-lobe is 
belo\v internally considerably thickened, the left dorsal lobe is very 
sillall or almost obsolete; the right shell-lobe thin and somewhat 
convex, but ,,-ithout separate appendage." (Stoliczklt.) 

Genitalia, (from Stoliczka's description) (fig. 81, D). The re
R 
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Fig. 81.-Kaliella barrakporensis. 

T art of the genitalia. X 9. A 2. Outcrnlost laterals. X 938. 
1 ~rc;etJ. of the r&.dula. X 938. 

Microcystina Nnki. 
B. ExtremIty of the toot. X 6. B 2. Jaw. X 3A. 
B 1. Mantle-edge with dorsal lobes. B 3. Teeth of the raduln. X 908. 

Microcystina biI1,tetl/lle1zsis. 
O. Right edge of the mantle, right shell .. and dorsal lobes. X 18. 
C 1. The male organ. X 18. 

Sesara illfre'llde11JS. 
D. The genitalia (after Stoliczka), much enlarged. Spermatophores within 

the spermatheea. 
D 1. Jaw. D 2. Teeth of the radula. 
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tractor muscle is attached to the penis some distance (the len~th 
of the epiphallus) beyond the junction of the vas deferens, ,,"blcb 
enters at the base of an appendage corresponding with the kalc
sac (k); this sac is about equal in length to the distance bet\veen the 
junction of the vas deferens and the retractor muscle. N 0 c~cum of 
the penis. A yery long spermatheca, in which three spermato
phores of the type usuaUy seen in MacroclllamY8 and its allies ,vere 
found. N 0 dart-sac~ 

The ja\v (D 1) is narrowed, smooth, with an obtuse projection 
in the middle of the concave side. The radula CD 2) is composed 
of about 60 transverse series, with the approximate formula: 
50 .10 . 1 . 10 • 50. Median tooth small, without lateral cusps, tbe 
ten laterals on each side Jarger 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 tbe base, which disappears in the narrow marginuJ teeth. 

All the species referred to this generic group are of small size. 
It is an open question whether 8. diplodon and its allies should be 
included; they are arranged here provisionally until their animals 
are known. The shells of t.he typical form closely resemble those 
of North-American Helicidm of the genus T1-iodopsis. 

A. Oonoidly delYressed 01- BUbturbinate, costulate or aubco8tulate 
above, imperforctte or narrowly perforate. 

a. Teeth in alJerture. 

a'e Th'ree palatal teeth. 

366. Sesara infrendens, Gould (Helix), Bost. Jour. N. H. iv, 1844, 
p. 453, pl. 24, fig. 6; Pfio. M01J. Hel. i, 1848, p. 152; ide vii, 1876, 
p. 276; Stoliczka, J. A. S. B. 1871, p. 242, pI. 16, figs. 4-10 
(a.na.tomy); !leifer, JB. 'fIllel. Ges, v, 1878, p. 272; ide 4,·ch. d. 
Naturge8ch. xliv, 1878, p. 425. pI. 13, fig. 10. 

Helix capessens, Bs. A.. M. N. H. (2) xviii, 1856, p. 250; Pfr. M01'. 
Hel. iv, 1859, p. 194; ide vii, 1876, p. 306; H. ~ T. C. L 1876, 
pI. 60, fig. 5. 

Helix tickelli, Theobald, J. A. 8. B. xxviii, 1859, p. 306; H. cS- T 
O. 1. 1876, pI. 15, fig. 8. 

[Fig. 81, D-D 2.] 

Shell imperforate, dellressedly conoid, tawny, arcuately costulate 
above, the ribbing .passmg 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 perlphery~ or sometimes rounded, 
moderately convex beneath, slightly hollow in the middle; aperture 
slightly oblique, narrow, with thr~e teeth on the basal margin; 
peristome slightly thickened, basal margin arcuate. 

Major diam. 10, min. 9, axis 5 mm. 
Hal" Moulmein and Tavoy. 
This shell varies in height of spire, in the roundness or canna

tion of the periphery, and in the teeth. Usually the lattel' are 
subequal and nearly equidistant, the middle one being often nearer 

B,2 
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to the outer tban to the inner. In the variety ticke~li the middle 
and outer teeth are close together and united at the base; this 
form is also rather slTIall and sharply keeled. In capessens, which 
is also keeled and somewhat depressed (Benson's three meaSU1'e
ments are 9, 8, and 4 mm.), the tee~h are ~quidistant. 

367. Sesara hungerfordiaD&, Theobald, J. A.. S. B. 1876, p. 184, 
pI. 14, fig. 1. 

Sbell imperforate, depressed, sublenticuIar, 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 increasing, 
the last descending for about one-third of its course, sbarply and 
compressedly keeled, moderately convex beneath, excavated in the 
middle, the keel finely serrated; aperture very slightly obliqlJ.e, 
elongate, margins diverging, join~d by a callus; peristome thick
ened inside, the basal margin arcuate and bearing three subequal 
and equidistant teeth, the t,vo . outer united by a low lamella, 
the thickening inside the upper and columellar margins also 
lamelliform. 

Major diam. lIt, min. 11, axis 5 mm. 
Dab. l\Iizantoung on the Salwin, I\ear Moulmein. 
Distinguished by its lenticular form, sharp 'keel, and descending 

last whorl. 

b' Palatal t~eth 2. 

368. Sesara ataranensis, Theobald (~anin8), J. A. S. B.1870,p. 401, 
pl. 17, fig. 7; Pft·. MOll. Hel. Vll, 1876, p. 678; H. cS- T. C. I. 
1876, pI. 84, figs. 5, 6. 

Shell imperforate, lenticular, pale chestnut or tawny, costulately 
striated above, the striation conspicuously more distant on the 
outer \vhorls, closer on the inner, and wanting on the innermost; 
spire convexly conoid, suture not impressed; \vhorls 7, almost flat 
above, the last with a compressed keel, moderately convex beneath, 
the costulate stristion 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 lamellre, one in the upper 
margin increasing in height externally and joining by its base a 
second, large and almost semicircular, concave in front, which 
occupied half the basal margin, 8 third smaller and re-entering,. 
nearer the columellar area; peristome white, thickened inside, 
basal margin arcuate. 

Major diam. 9, min. 8!, ~is 4 mm. 
Dab. Banks of Ataran River, not far from Moulmein. 
Distinguished from S. infrendens by finer sculpture, a sbarp keel, 

and very different dentition. 
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369. Sasara mouleyitensis, Gude, Jour. Mal. viii, 1901, p.10. 

N early allied to 8. atara'MJlN, and baving a similar aperture and 
the same teeth, but larger, co~oidly depressed. instead of lenticular, 
and with rounded periphery; basal margin of peristome strongly 
arcuate, and periompbalus much excavated, whllst the last whorl 
descen~ beneath penultimate as in S. kungerfordiana. 

Major diam. 10, height 51 mm. 
Hab. Muleyit, almost due east of Moulmein. 

370. Sesara bidentifera, Godwin-Amten (W. ~. Blanford, MS.). 

Shell imperforate, depressedly conoid, ratlier solid, yellowisb~ 
tawny, arcuately and costulately striated above, the strim passing 
below the periphery and disappearing on the lower surface, which 
is smooth and polished; spire conoid with convex sides, suture 
im pressed; whorls 7, increasing slQw ly t almost flat, scarcely 
convex, the last bluntly keeled at the periphery, c<?nvex beneath, 
excavated in the middle; aperture oblique, trapezoidal, with its 
margins diverging; peristome with white labiations inside, the basal 
margin arcuate, armed with t\\'O subequal teeth, columellar margin 
oblique, slightly expanded. 

Major diam. 8, min. 7!, axis 5 mm. 
Hab. Muleyit, \vest of Moulmien, at 4000 feet elevation 

(Limborg). 
A small form ,vith t\VO shllple palatal teeth. 

c'. A single palatal tootl" and a columellar Jow,-

371. Besara' episema, Ponsonby, P1~oc. Mal. Soc. i, 1894, p. 56, figs. 

Shell imperforate, COD:oidly depressed, thin, brownish horny,. 
8ubal'cuately and costulately striated above, the riblets Csoarp 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 blunt1y angulate at the periphery, convex 
beneath, excavated in middle; aperture oblique, almost a rhomboid, 
with a conical tooth in t.he middle of the basal margin, and a re
entering spiral-lamina on the columellar; peristome white, obtuse, 
columellar margin oblique, scarcely reflected. 

Major diam. 17~, Inin. 16, axis 9~ mID.· 
Hab. Hills South of Assam, precise locality doubtful; Asalu,. 

in Western N aga Hills? 

b. Aperture cont'racted b.V a p(u-ietal ana a IJalatall(('mella. 

372. Sesara pylaica, Bs. (Helix) A. M. N. H. (2) xviii, 1856, p. 249 
(8) iv, 1~59, p. 95 (anim~l?; .Pfr. Mon. Hel. iv, 185~, p. '164 ~ 
ill. t. c. Vll, 1876, p. 268; ~tol'lczka, J. A. S. B. 1871, 2, p. 245 '; 
H. cS- T. O. L 1876, pI. 15, fig. 2. 
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Shell Imperfor~te, conoidly depressed, rather solid, tawny 
whitish on the periompbalus belo\v, transversely costulate, the 
ribbing disappearing at the apex, and also on the ,vhitish portion 
of the lower surface, though continued below the periphery; 
spire 10,\\7, conoid, suture impressed; \vhorls 7-7~, Darrow, the 
last descending a little close to the aperture, subangulate to 
angulate at the peripbery, convex beneath, slightly hollow in the 
111 iddle" ; aperture oblique, narrow, curved, contracted by a thick 
parietal lamella, and by another palatal inside the peri stom e, 
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 Delia: hirsuta? 
The foot is very narrow, the posterior portion especially so, and 

it is truncated behind. There is a small mucous pore and 8 small 
lobe "above it. The mantle-lobes are short, not extending over 
the "surface of the shell. Upper tentacles long, IO~7er short. 

c. Aperture edentulous. 

373. Sesara helicifera, W. T. Blanford (Nanina), J. ",4.. S. B. 1865, 
p. 68; Pfr. MM. Hel. v, 1868, p. 241; H. 4- T. (}. L 1876, 
pI. 50, figs. 3, 4. 

Shell itnperforate when adult, but ,vith a deep umbiHcal 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 lo,ver surface, which is smooth and polished; 
spire conoid with convex sides, apex obtuse, suture impressed; 
whorls 7f, 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 inbernal 
callus, at a distance of half a whorl from the mouth; aperture 
oblique lunate, about twice as broad as high, with a spiral 1amina 
on the columellar margin, extending into the whorls; peristome 
simple, basal maJ!gin slightly arcuate, columellar oblique. 

M"ajor diam. 10, min. 9, axis 7 DIm. 

Hab. Arakan Range west of Prome, Burma. 
Animal dark above, almost black, sole paler. l\fucous pore very 

-small, but \vith" a lobe above. 

374. Sesara mamiUaris, W. T. Blanford (Nanina), J. A. S. B.1866, 
p. 69; Pfi·. Mon. Hel. v, 1868, p. 88; H. ~ T. O. I. 1876, 
pl. 50, figs. 1, 2; Nevill, Hand-I. i, 1878, p. 54. 

Similar to S. helicifera, except that the base is perforate and the 
"columellar lamina and indentations on the lo\ver surfuce are 
,,'anting in adults, though 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. lOf, min. 10, axis 6! 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, W. T. Blanflora (Nanina), J. A. S. B.186.5, 
p. 70; PI", Mon. Hel. 'v, 1868, p. 89; H. ~ T. O. 1.1876, pl. 30, 
fig. 7. . 

Similar to S. helicifera, but perforate, with a less excavated 
umbilical region. and ,vithout any spiral fold on the columellar 
margin or indentations on the lo\ver surface. Distinguished from 
S. mamillaris by higher spire, non-acuminate apex, rounded base, 
and more rounded periphery. 

Major diam. 11, min. 10, axis 8 mm. . 
Hab. Southern part o~ Arakan Range in Bassein district of 

Pegu. 

B._ DelJJ'essecl, ca1'inate, smooth, edentulous. 

376. Sesara' inermis, Theobald, J. A. S. B. 1876, 2, p. 184, pl. 14, 
fig. 2. 

Shell minutely perforate, depressed, sublenticular, amber
coloured, horny; smooth, polished, finely obliquely striated above, 
sub obsoletely and radiately beneath; spire very low, suture 
impressed; ,vhorls 6f, convex, the outer whorls flattened extern
ally, the last not descending, striately and compressedly keeled, 
moderately convex belo\v; aperture nearly vertical, rather narrow, 
sharply angulate at the periphery, without teeth; peristome 
white, thickened inside, basal margin strongly arcuate, columellar 
rather sharply curved and vertical at its illsertion, scarcely re
flected. 

Major diam. nearly 12, min. nearly 11, axis 5 mm. 
Hab. Sahvin Valley, near Moulmein. 
A species of somewhat doubtful affinities. 

c. TrochiJorm, smooth, imperf019ate OJ- na1'rowly perforate. 

a. .A.l)(tlatal tooth present. 

377. Sesara' diplo don , Rens. (Helix) A. M. N. H. (3) iii, 1859, 
p. 187; PI]" . .J.lf"on. Hel. v, 1868, p. 256; H. ~ T. O. I. 1876, 
pl. 60, fig. 8; Godlvin-Attsten, J. A. S. B. 1876, 2, p. 312; 
Nevill, J. A. S. B. 1877, 2, p. 17; ide Hand-I. i, 1878, p. 53 
(pt.). 

Shell minutely perforate, trochiform, thin, smooth, finely 
striated and decussated ,vith close microscopic spiral lines through
out, polished beneath, pale horny; spire almost conical, varying 
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in height, the sides slightly convex, apex rather obtuse, suture 
slightly impressed, distinctly marginate; ,vhorls 7, increasing 
810,,-ly, con vex, the last not descending, sharply and fiJiformly 
keeled, moderately convex below the keel, impressed in the 
umbilical region, mised into a slightly compressed longitudinal 
ridge, with a hollo\v outside it near the basal margin of the peri
stome; aperture oblique, trapezoidal, "'ith three palatal teeth, the 
inner subcolumellar, small and conical;. the outer lamellar, entering 
deeply and curved, the portion near fhe peristome snd the innel'· 
most portion higher in general than the intervening part; peristolne 
\l,hite, obtuse, sharply angulate at the periphery and less sharply 
in the middle of the arcuate basal margin, columellar margiu 
straight, oblique. 

Major diam. 6f, min. 5~, axis 5 llUD. 

Bab. Dafla Hills and Hill-ranges south of Assam at lo\\r eleva
t.ions, Chittagong. 

The relative distribution of this and of the next t,vo species is 
not w'ell kno\vn, but one or the other is found from Assam anel 
Yunnan to Pegu, the Little Cocos Is., and Preparis. 

The shell yaries in size and in the height of the spire. 

378. Sesara' harmeri, Gude, J()ll1·. Mal. vii, 1900, p. 139, figs. 1, 2. 

Similar to S.? dililodon, but distinguished by having the basal. 
surface simply convex behind tbe aperture, not pinched up iuto a 
ridge in the middle, and bollo\v ·near the periphery; also in having 
the out~r ])nlatal tooth much shorter and simple, ,vithout the iuner 
raised portion. 

[l\Iajor dianl. 6·75, nlill. 6-25, alt. 5 WIll., of shell described.] 
lfab. Khssi Hills. 

379. Sa.ara' ingrami, Blf. (Helix) H. 9· T. O. I. 18i6, pl. CO, figs. 9t 
10; Blf. J. A.. S; B. 1880, p. 193. 

Nanina (Sesara) diplodon, l!t-evill, Hand-I. i, 1878, p. 53! pt . 
.... 

, ... ery similar to S. ? dilJlodou, but imperforate and ,,·ith three 
l}alat~l teeth, all lamellaI'. ~r"ro are close to the peristollle, that 
Oll the coltuuellar side is sID311 and runs obliquely in "'ards; the 
outer is in the middle of the basal margin, \v here it begins as a 
thickening inside the lip, then it is sharply curved and passes 
to,,·nrds the interior of the ". horls ; the third is behind the second 
it is: curyed and transversely placed at some distance \\'ithin th~ 
aperture: all are visible through the shell beneath. 

Major diam. 6!, min. 6, nIt. 4! mm. 
Bab. ArakaD Range and probably Pegu. 
The animal has a sma1l111l1C0l1S pore with a small lobe above it 

not quite at the end of the foot, which is flattened posteriorly. ,. 
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b. Allert ure 'witll,out teetlt. 

380. Sesara' galea, Bs. (Helix) A. JoV. l!t .... H. (3) iii, 18F;9, p. 388;. 
Pfi·. Mon. Hel. v, ]868, p. 264; H.~· T. C'. I. 1870, pI. 54, 
fig, 7. 

P Sesara harmeri, tear. auodonta, Gucle, JOUI'. Mal~ '''ii, 1000, p. 140, 
figs. 0, 6. 

This species also closely resembles S. ? dij)loclo'll" but the aperture 
is edentulous and the base flatter; the spire, too, is rather 
lo,,-er. ' 

Major diam. (according to Benson) nearly 9, min. 8, axis 
5l mm. , 

Hab. Teria Ghat, Kbasi Hills. 
The shell called S. ? ltaMne1·i, vnr. anodonta, has a descending 

last ,vhorl near the mouth, ,vhilst H. galea ''''3S described as having 
the last ,,,,borl not descending; the spire, too, in the latter is 
lo,,-er: but it appears probable that the tw'o are identical. 

l Genus RAHULA. 

Rahula, God'loin-Austen, .:.lfol. Ind. ii, 1907, p. 21ti, pI. 117. 

Type, R. macrolJlelu·i.s, Bs. 
Bange. -Eastern Himalaya; I(hnsi and Nagn Hills; and Arakan. 
Shell elongately pyralnidal or conically trocbifol'm; basal side 

:flat, deeply umbilicated, subangulate around the umbilicus; apex 
llointed or rounded; costulatiou strong, close or distant, IDore or 
less absent on the apical \vhorls. Whorls 6-8, more or less 
carinate on the keel of the last.] 

[381. Rahula macroplenris, Bs. 

Helix macl'opleuri~, Bs. A. M. N. H. (3) iii, 1B?9, p. 225; 1f~. 
MQIl. Hel. v, 18SS, p. 183; H. ~. T. O. I. 1876, p. 81, pI. 8, , 
fig. 10; GodU7in-Austen, .iVol. Ind. ii, 1907, p. 216, pl. 103, fig. 1 
(shell). 

Kaliella (sec. B) macropleuris, Theob. Supple Cat. p. 20. 
Nanina (Micl'ocystis ?) macropleuris, ~7evill, Hand-l. i, 1878, p. 42. 

Dab. Rissonl Peak, 6410 ft. 
Shell figured in 1\101. Ind. 
Major diam. 3'75, alt. 4°75-5'8 nlm. 
Original description :-" Testa subal)e1·te tt'lnbilicata, attenuato

PY1"amidatct, oblique 'fninute ct1"cuato-Si'riata, 8Ujlerne c08tis 'reJi1ot'is 
elevatiB arc'Uati8 '1nunitct, decorticata, albida, nitidullt; Bpil'a lJY"a
midali, 8upf1·ne attenuata, apice pal)illcu·i, lJapillct l(.BvioJ-i, mtura 
carinato-'lnargi'1lata; anf'rac.tibm 8, convexiusculia, ultimo non de-
8cendente, jiloso-"ca1"inato, 8ubtu8 .plan,ulato, versus alJel'turanl, COll

tJexiU8C'Ulo, circa umbiliettrrt profundi8sinl Ul1~, anguste perapectivuln, 
angulato; apertura obliq'Uct?, transversa, quadratct, pe1istornate 
ten1l,i, ·'recto, 'fna1"gine colurnellari lato, wlJansiusculo. 

" Diam. major 5, minor 4f, long. 5~ mill. 
"Habitat in valle Rungun [Rungnu], prope Darjiling, rarissime. 
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"This shell is an exaggeration of the bascauda type. of the 
Kbasia. Hills, with a more remote costulation and lengthened 
attenuate spire. The aperture of the single dead specimen col
lected by l\lr. 'V. 'r. Blanford is not in the best condition." 

Several specimens of this pretty species occur among the shells 
collected by l\Ir. W. Robert in the hills east of the Teesta River 
also an allied form from Damsang.] 

[Benson described a species as allied to 1nacropleuri8, viz. H. cory,. 
This single dead specimen I find is in the Blanford Collection, 
which he presented by \vill to ~he Natural History l\Iuseum. The 
specimen has suffered much since Ben~on described it, and it is 

A 
c 

i 

Fig. 82. 
A. Ranula CO'I:lJS, Bs. Type. Young shell, X 9. 
B. Apex of specimen No. 34, Blanford's Collection, named mac1·oplcf"ri8, X 9. 
O. Apex of R. macropl-e'uris, Bs., X 1. 
D. R. C017/8, :Ss., Damsang, X 6. 
E. Ditto, ditto, X 3. 

now only 2 mnl. in length; the aperture and last ,yborls 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. 82, B). 
The suture is marginate near the apex; the costulation at remote 
intervals does not begin until the fourth or fifth \vhorl. I refer 
this form to Benson's H. corys. 

The apex of typical macropleurit (fig. 82, C), it will be seen, is 
distinctly fHose at the suture, even at the third whorl; and the 
side of the spire is flatter, very different to fig. 82, A & B. 
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The shell from Damsang (fig. 82, D & E), which I consider coryl, 
differs considerably in other characters from rnacropleu,ris. In 
this last the spire is pyranlidal, with flat sides, as in pl. 103, 
fig. 1, l\IoI. Ind. ii.; in corys (fig. 82, D & E) the spire contracts 
more rapidly above the antepenultimate \vhorl, and the sides 
are decidedly concave. The distant costulation is stronger; the 
base is flatter; the columellar margin broader; the aperture is 
quadrate and smaller; \vhile the umbilicuR is also smaller (vide 
Benson's description, below).] 

[382. Rahula corY's, B8. 
Helix corys, Bs . .A.. M. N .. H. iii, 1859, p. 265. 
J{aliella (sec. B) cor~s, Theob. ,Yuppl. Cat. J? 20. 
Rahula. corys, GodtVul,-AustelI, l~lol. Ind. ~l, 1907, p. 218, fig. 1 

(type), fig. 4 (shell). 

Original description :-" Testa peJioratt;l, elongato-pyram·idali, 
oblique conf~rtim minuti.,si1ne costulato-stna,ta, albida, non 'I1itel1te; 
spira anguste pyra1nidali, a.1Jice obtusiuscttlo,3utura iutp,·Msa; an
fractibus S!, conve.viuaculis, ultilno acllJeripherianljiloso-ca)'inato, basi 
planiuscula; apertu'ra obliqua?, qltadrata, longitudine latitu,(linen~ 
aquante, peristornate tenui, 'recto, rnargine colunlellari verticali, longt, 
V~1J e:epansiusculo. 

" Diam. 2, long. 3 mill. 
"Habitat in valle Rungun [RungnuJ, 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 papillate apex, and the absence of costulation at some\vhat 
remote intervals, and of a marginate suture, through so many 
\vhorls, prove that it is not the young of '1nacropleuris. From the 
clear horn-coloured HeliL1J jast·igictta, Hutton, of the Western 
Himalaya, it may be known by its narro\ver spire, decided sculp
iure, minute size, the absence of a marginate suture, and by its 
perforate base; and frOln the dark-coloured H. barrakporensis, Pir., 
of the Sikkim Terai, by the first three characters."] 

383. Rahula bascauda, Bs. (Helix) A.. M. N. H. (3) iii. 1859, p. 186 ; 
:ffr. (Helix) Mon. Hel. v, 1868, p. 256; H. ~ T. (Helix) cr. 1. 
1876, pI. 16, fig. 1: NeviU (Nanina ?), Hand-l. i, 1878, p. 42; 
[God'lOin-Austen, .J.Vol. Ind. ii, 1907, p. 218, pl. 117, figs. 1, 
1 a, 3, 3 a (shells).] 

Shell very deeply umbilicated, .subtrochiformly COJ.1oid, Ol·na
mented with oblique rather distant raised ribs above, less raised, 
closer, and flexuous belo\v, rufous horny; spire conical, apex 
obtuse, suture well impressed; whorls 6~, ,convex, sl~wing increas
ing, the last not descending with a raised keel at the periphery, 
convex beneath, subangulate around the umbilicus; aperture 
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slightly oblique, very roundly lunate; peristo'me thin, columellar 
Bnd part of the basal margin slightly· expanded. 

Major diam. 4, min. 3!, height 3f mnl. 
Hab. Khasi, Jaintia, and Naga Hills. 
The above measurements are from a Khasi Hill specimen. 
Benson's type from Terai Ghat measured 4! x 4 X 4 mm. This 

and tbe next t\VO some\vbat resemble Kl,a#ielllt 1lyba (no. 254. 
p.162). 

384. Rahula polypleuris, Elf. (HeUx) J. A. 8. B. 1865, 2, p. 76; 
Pjr. (Helix) Mon. Hel. v, 1868, p. 186. 

Helix pachypleuris, .!lr. ...lfoll. Hel. vii, 18~6,!-. 138; [Godwill
Attsten, Mol. Ind. 11, 1907, p. 219, pI. 117, fig. -1. 

This sbell is very near R. bascauda, but the sculpture is finer 
and closer, though still regularly costulate ribbing, the spire is 
lower Bnd the umbilicus ratber lDore open. 

l\Iajor diarn. 4, minor Sf, height 3. 
Hab. Arakan Hills, Pegu. 
A shell from the Jyntia Hills· agrees better ,,-ith this than with 

the Khasi B. bfUcauda. This is in fay our of Nevill's view that 
the two are' varieties of one form. 

[385. Babula bascaudula, Godwin-Austen, Mol. Ind. ii, 1907, p. 219,. 
pI. 117, fig. 7 (shell). 

OrigifUtZ description :-Sbell very openly umbilicated~ trochiform t 

flat on base, sharply keeled, \vith 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 quadloate; peristome thin, angu
late on lower outer margin, columellar margin 8ubvertical. 

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 ~ide these differences are to be noted: a blunter spire, side of 
spire more convex, and principally in the umbilicus being very 
much wider.] 

[386. Bahula da1laensis, GOdIUi1l.-A"stell, .J.llol. Ind. ii. 1907, p. 220,. 
pl. 117, fig. 5 (shell). 

(heiginaZ descI'iption: - Shell deeply umbilicated, globosely 
conoid; sculpture distant, raised, oblique, smuate costulation; 
colour pale sienna-bro\\7,n; spire conic, sides slightly convex; 
suture moderately impressed. Whorls 7, convex, indistinctly 
angular at the periphery near ~perture; aperture semiovate; 
peristo~e thin, the columellar margin scarceiy thickened. 

Size: major diam. 4-2, alt. axis ::S'O mm. 
Hab. Dikrang Valley, Dada Hills (Godwin-Austen). 
This interesting form can at once be distinguished by the 

absence of the lirate keel of. R_ ba,cauda. and its alJies.] 
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[387. Rahula lhotaensis, Godrc-in-AtlSUn, Mol. Ind. ii, 1907, p. 220, 
pl. 117, fig. 6 (shell). 

Shell openly and deeply UDlbilicated, pyramidal, base very flat, 
sharply keeled and carinate; sculpture, costulation· close and 
regular, oblique and sinuate, extending to the basal side; colour 
rich bro\vn (burnt-sienna); spire conical, apex pointed, sides 
slightly con vex; suture fairly impressed, with 0. thin liration. 
'Vhorls i, slightly convex; aperture quadrate; oblique; peristome 
thin, angu]ate on the lower outer margin; columellar .margin 
sub vertical, not thickened, slightly reHected. 

Size: major diam. S·O, alt. axis 4·9 mnl. 
Hab. Lhota N aga Hills, Assanl (Clten,n,ell). 
This is a larger species than the type, and can be distinguished 

by the more pointed apex, pyramidal form, and very 1lat base, and 
the costulation is much closer and finer.] 

[388. Rahula munipurensis, GoduJiJl,.Austen, Mol. Itul. ii, 1907, p. 220, 
pI. 117, fig. 4 (shell). 

Original cle8c1eiption :-SheU globosely conic, deeply umbilicated, 
rounded belo\v the keel, the liration on \vhich terlDinates at the 
penultimate whorl; sculpture' distant, very strong and very 
regular costulation; colour pale grey, the ribbing sho\l'ing bright 
brown; spire conoid, side nearly flat; apex rounded; suture 
impressed. Whorls 6, regular, sides very convex; aperture semi
circular; peristome fairly thickened, columellar nlargin subvertical. 

Size: major diam. 3·5, alt. axis 2·25 Inm. 
Bab. Manipur Hills, north-east of valley (Godwin-Austen). 
This is a very distinct little species and the smallest of the 

genns. I have only found one specimen as yet among the Dlinute 
Helices I collected in the Munipur Hills.] 

Genus XICROCYSTINA. 

~IicrocvstiDa, Morek, Jour. Concll,!11. x .. tiv, 1876, p. 357; Godwin
Austen, ~Iol. Ind. i, 1882, p. 11 (shells and -anatomy); ii, 1899, 
p. 110. 

Type, M. rinki, l\lc;rch. 
Range. The greater part of the Indo-Malayan Region, but 

,vi thin 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 
distinguished from Macroohla'ny~ by having the columellar margin 
of the peristome more broadly reflected and furnished ,,-i th a 
projecting angular process ,,-hich covers the perforation partially 
or wholly. All Indian forlus exhibit microscopic longitudinal 
striation. 

Animal imperfectly kno\vn, somewhat similar to Macrochlamgs 
as regards the right shen-Iobes and D1UCOUS gland, \vith an 
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overhangiIJ.g pointed process as in thnt genus. In the genitalia it 
differs from Macl·oclllo'YI1Ys in that the male organ is simple and 
the retractor muscle is attached \vithout any cmcum. The dart
sac was observed in M. ri'l1ki, but not in j/. bintennensia. In the 
former it "-8S shorter than the spermatheca, \v hich was an elongate 
sac. 

Further detailed examination of the animal of the Andall1an and 
Nicobar species is desirable. 

A. Species /'ron1, Nicobal· Islanelll. 

389. ltticrocystina rinki, Mih·ch (N anina), J(yu1~. Cone/lyl. xx) 1872, 
p_ 311 ; xxiv, 1876, p. 356; Pfr. (Helix) Mon. Hel. vii, 1876, 
p. 142; Nevill, Nanina (l\Iicrocystis), Hllnd-l_ i, 1878, p. 39; 
Godwin-Austen, Mol. Ind. i, 1882, p. 12, pl. S, figs. 1-7 (shell and 
anatomy). 

[ Vide fig. 81, B-B 3, p. 242.] 

Shell very narrowly and obtectly perforate, convexly depressed, 
thin, smooth, highly polished, with fine, longitudinal, parallel, 
microscopical striation above and below; brownish horny, rather 
paler and whitish beneath; spire convexly COlloid, suture impressed; 
whorls 5, convex, the last descending 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 
closing the perforation. 

Major diam. 5·5, min_ 0, height 3-5 mm. 
Bab. The Nicobar Islands. Recorded from Great Nicobar 

(Moreh), Litt.le Nicobar (Busch), }{atchal Camorta, ear Nicobar, 
and Teressa (de Ra!pstorff). . 

In the animal the left dorsal lobe is in two parts. The dart-sac 
is pre~ent. The teeth on the radula are 35 to 40 . 2 . 7 . 1 7 _ 2 . 
35 to 40, or about 47 . 1 . 47: the inner laterals broad, elongate, 
and sharp, each with one cusp 011 the outside" none inside; outer 
laterals each with two terminal blunt cusps. 

B. Species I'rom Andatnan Island8. 

390. lIicrocystina moerchiana, Godwi'n-A.u8t~n (Nevill, MS.), Mol. 
Ind. i, Its82, p. 13, pI. 3, fi~. 9 (shell) ; ii. 1898, p. 47. 

Microcy~tlD~ hoch~tett~ri, Godun'll-Au8ten, A. M. N. H. (~ ii, 
1888, p. 57. 

Shell imperforate, conoidly depressed, thin smooth, highly 
polisbed, very finely and closely striated longitudinally beneath 
the microscope, brownish horny, paler beneath around the umbilical 
region; spire conoidal, ~pex obtuse, suture 81~o8t fiat, 8car~ely 
impressed; whorls 5, slIghtly convex, the last not descending, 
rounded at periphery, rather tumid beneath; aperture very slightly 
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oblique, rather broadly lunate; peristome thin, columellar Dlargin 
broadly reflected, vertical for a short distance above, the salient 
process closing the perforation of the shell. 

Major diam. 71, min. 7, height 4! mm. 
Hab. Kondul Island, N icobar Group; north coast of Grent 

Nicobar. 
This is the largest species yet described from the Nicobar or 

Andaman Islands. 

391. ltIicrocystina warnefordi, God'win-Austen (Nevill, MS.), Mol. 
Ind. it 1882, p. 13, pl. 3, figs. 8, 8 a (shell and sculpture) ; ii, 1898, 
p. 47 ; ide P. Z. 8. 1895, p. 4!7. 

Shell obtectly perforate (almost imperforate), depressed, thin, 
polished, smooth, with very fine, close, a.nd regular, longitudinal, 
microscopic striation, umber-bro\vn; spire low, conoidal, suture 
shallow; whorls 5, convex, the last rounded at periphery, convex 
beneath; aperture nearly vertical, lunate; peristome thin, colu
mellar margin oblique, reflected, .and with an angular projection 
which nearly closes the perforation. 

Major diam. 4, min. 3i, height 2 mID. 

Hab. Port Blair and the Brothers, Andaman Islands. 
" Jaw very curved, central projection well developed. Animal 

black, with well-dev.eloped right shell-lobe, and large lobe over the 
mucous gland." (Godwin-Austen.) 

392. lIicrocystina harrietensis, Godwin-Austen (Nevill, MS.), Mol. 
Ind. i, 1882, p. 13, pl. 3, figs. 11, 11 a (8hell and sClilpture). 

Shell imperforate, subglobosely depressed, smooth, not highly 
polished, ",ith longitudinal, distinct, rather . distant striation 
throughout under the microscope, umber-brown; spire conoidal, 
convex at the sides, apex obtuse, suture impressed; whorls 5, 
convex, slightly increasing, the last not descending, rounded at 
p~ripbery and beneath; aperture subvertical, lunate; peristome 
thin, reflected, with an angulate projecting process covering the 
perforation of the shell. 

Major diam. 2·3, axis 1·3 Innl. 
Hab. Mount Harrie~, Port Blair, S. Andaman Island. 

393. Jficrocystina stewarti, .Bla,iford (stuarti, Godwin-Austen, Ml~.), 
P. Z. S. 1904, ii, p. 446, pl. 25, fig. 16 (shell). 

Shell imperforate or subperforate, convexly depressed, very thin, 
smooth, highly polished, with faint transverse lines of gro\vth and 
very fine, parallel, not very close, longitudinal, microscopic striation 
above and belo,,', yellowish brown; spire low, convexly ~onoid, 
suture scarcely impressed; whorl~ nearly 5, flatly convex above, 
t.he last not descending, rounded at the periphery, convex below; 
aperture oblique, lunate ,; peristome thin, columellar margin 
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oblique, reSected above int.o an &llgulate process that closes the
perforation. 

)lajor diam. 4~, Inin. 4, height 2! nlm. 
H abe Andalunll Islands. 
This form is near .J.lf. ,-i»lci, from the Nicobars, but it is smaller, 

rather thinner, Dl0re closely wound, and imperforate. The spiral 
sculpture is less strong and less regular. 

[Named after General Sir Donald Ste\vart, at one tiule Governor 
of the Andaman Islands. .J/. stuarti was adopted by Blanford in 
error.] 

c. Specie, /'·0')'1, Peninaula1· India anll Oeylon. 

394. Jlicroc1stina bintennensis. 
Microcystina perfucata, va1', bintennensis, God'lvin-.A.U8telJ, Mol. 

Ind. ii, 1899, p. 110, pI. 92, figs. 3-8 ,: (shell and anatomy). 
~Iicrocystina. ~rfucata, Bs,; Godtvi,,,..A.ti8ten, t. c. p. 110, pl. 92, 

~~. 4 (columella of shell) : nee Helix perfucata, Ds. 
[Viae fig. 81, 0, C 1, 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 shallo\v; whorls 4!-5i, 
convex:the last broader, rounded at the periphery, conv~x beneath; 
aperture oblique, elliptically lunate; peristome thin, in one plane, 
columellar margin oblique, slightly Gurved, reflected and anguJately 
projecting above, partly covering the perforation. 

Major diam. 6!, min. 5f, height 3 mm. 
Hab. Ceylon, Bintenne (Oollett); Badulla, 2000', Matale, 1800' 

(Oollett); Dumballa (Oollett). 
IIi the anitnal 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 dorsollobe-jn two 
separate flaps. J a,w wit·h a large projection in the middle. Teeth 
30 .} ~ S .1 .8'. 1 • 30 (39 . 1 .39). 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 Macrochlamya ptrfucata, Bs., from 
Galle, though the two were united by Godwin-Austen. Benson's 
species has four closely-\vound \vhorls, the aperture scarcely oblique, 
and the columellar margin vertical. 

395. ltticrocystiJ?a shevaroyana, W T. Blanfora, P. Z. S. 1904, ii, 
p. 446, pI. 25, fig. 17. 

Shell rather openly and perviously perforate, conoidly depressed, 
thin, translucent, amber-coloured, polished, ,vith very minute, 
close, and rather flexuous longitudinal (concentric) striation above 
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and below; spire conoidal, sliglitly raised, suture impressed; 
whorls 6, convex above, the last roundec1 at the periphery,ratber 
flatly convex beneath; aperture slightly oblique, rather broadly 
lunate; peristome thin, the upper and basal margins faintly 
arcuate, columellar oblique, obtuse, expanded an~ slightly reflected 
above, with a very slight salient angle, not al\\rays recognizable, 
near the perforation. 

Major diam. Bi, min. 7f, height 4 mm. 
Da.b. Shevaroy Hil1s, Madras Presidency (Daly). 
Near .. "1£. bintennenai8, but larger and distinguished by more 

open perforation, much paler colour, and more numerous whorls. 
There is also much resemblance to Macrochlamys vilij)en8a, but 

that has only five whorls, and a differently-sbaped aperture and 
columellar margin. 

396. Microcystina lita, Sykes, Pl'oc. Mal. Soc. iii, 1898, p. 70, pI. 0, 
figs. 10, 11; Godw£n-Austin, Mol. Ind. ii, 1899, p. Ill, pl. 92, 
figs. 1-1. c (shell and sculpture). 

Shell narrowly and obtectly perforate, convexly depressed, thin, 
8mooth, polished, under the microscope rather distantly striated 
with spiral (longitudinal) impressed lines above. and below, pale 
tawny; spire convex, obtuse, suture inlpressed; wporls4!,increasing 
regularly, the last rounded at the periphery and convex beneath; 
aperture slightly oblique, lunate; peristome thin, columellar margi'Y 
vertical above, slightly reflected and thickened, with a small ana 
blunt salient angle. 

Diam. 3·4, height 2 mm. 
Nab. Ambagamuwa (Oollett). 

*397. Microcystina cryptomphaluB, Godwtn-A..tt8ten (Nevill, MS.), 
Mol. Ind, i. 1882, p. 13, pI. iii, fig. 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 tbin, reflected and angulate 
at columellar margin. 

Major diam. a·l, axis 1-5. (Description chiefly copied from 
original.) 

Hab. Pareshnath Hill, Western Bengal, 4480'. 

Genus XALIELLA. 
Kaliella, Elf. A. M. N. H. (3) xi, 1863, p. 83; Stole J. A.. S.;B. xl 

2,1871, p. 287; God'llJin;A.U8t~~ Mol. Ind. i, 1882, pp. 1-10,:19-24, 
1888, pp. 68-73, 146; ~d. t. c. 11, 1907, pp. 174-177. 

Type, K. barralcporensis, Pfr. [Fig. 81, A-A 2, p. 242.] 
Bange. Indo-Malay and Mascarene Regions. 
She~ narrowly perforate or imperforate, conical and when 

s 
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typical trochiform, small, thin, horny, 8S 8 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. barrakporemis, is known and 
this very imperfectly. It is much like that of Sitala, an4_ haS a 
distinct caudal gland ,\\,ith a lobe aboT~ it. There is, however, no 
dart-sac, and there .is 8 pear-:shaped kale-sac at the junction of 
the vas deferens \vith the penis; no crecum leads to the ret.ractor 
muscle, which is attached to a fold. The 8permatheca has not 
been described. The radula differs from that of Sitala in the 
small number of teeth in each row (67 in K. bar1·akporensiB, 
against 307 in S. infula or 405 in S. attegia) and in the larger 
number of broad admedian teeth. 

Unfortunately so few animals have been examined that the 
generic position of several species included in the genus must 
remain very doubtful; this is more especially the case \vith those 
allied to K. ? ?1l:lna. It is quite u;ncertain whether several of the 
small forms attributed to Sitala should not be ~ssigned to the 
present genus' and vice 'Versa, nor can any line be drawn to dis
criminate between the small shells of those' two genera and the 
smaller species included in Macrochlamys. 

I. Imperforate or narrowly perforate. 

A. Trochiforrn, carinate at peripllery. 

3. Height and diarneter nearly ~ual. 

398. Kaliella barrakporensis, Pfi·. (Helix) P. z. S. 1852, p. 156; ide 
(Helix) Mon. H.el. iii, 1~'3, p. 59; ide t. c. iv, 185~, p. 83; ide t. c. 
v, 1~~8, p. 86; id~ t. c. Vll, 1876, p. 100; R8. (Helix) A. M. N. H. 
(3) 111, 1859, p. 272; W. 4- H .. Blf. J. A. S. B. xxx, 1861, 
p. 358; B?f. A.. M. N. H. (3) 'X1, ~863, p. 83; Stole J.~. 8. B. 
xl. 2, 1871, p. 237; H. ~ T. (HelIx) C. I. 1876, pI. 87, fig. 7 ; 
NelYill, Nanine, (Mierocystis), Hand-I. i, 1878, p. 41; Theobald, 
J. A.. s. B. 1878, 2, p. 14.2; Godwin-Austen, Mol. Ind. i, 1882, 
pp. 2, 19, pl. 1, figs. 1-4 (shell), pI. 2, fig'. ~ (shell), pI. 5, fig. 11 
(radula); 1883, p. 146, pl. 38, fig. 0 (genItalIa). 

IIelix sivalensis, Hutton, MS.; Bs. I. c.; God'loin-A.U8ten, 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
centrically and fairly closely marked with impressed lines on the 
base, smooth, translucent, horny bro\vn; spire conical, sides very 
slightly convex, suture impressed; "'boris 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 
p~rforation. 

Diam. 3f, height 3! according to Pfeiffer, but varying, and 
height often less than diameter. 
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Hab. Himalayas, Bengal, Deccan, S. India, Burma?, Cey~oil, 
l\fadagascar. Localities recorded are: Kashmir (Theobald); l\{us
soorie, 7000 feet (Godwin-Austen); DOOD below Landour (Hutton); 
Sikhim, Pankabari, and Rangnu valley (w. T. Blanford), and 
Titalya (Bacon); Pareshnath Hill and Patarghatta (Stolicz1ca); 
Barrackpore (Bacon) ; near Calcutta (Stoliczlca, Nevill); Khnn4alla 
near Bombay (W. T. B.); Madras (R(tmanan); Kalryenmullay 
Hills near Salem (Foote); Pedro Talle Galle, Ceylon (?); Barisal, 
Bengal (Godwin-Austen). Nevill also quotes shells from Teria 
Ghat, Thayet Myo, Prome, and Pegn, but these may belong to 
other nominal forms. Several specimens have, however, beep 
obtained from Madagascar; aud, from this locality, they cannot 
have been introduced by man. The occurrence of this shell in 
Lo\ver Bengal has been doubted, but both Stoliczka and Nevill 
found it near Calcutta. Shells from Bhore Ghat (Khandalla) are 
intermediate between K. barrakpo1·ensis and K. sigurensi8. 

Animal of a pale colour, with a distinct gland at the extremity 
of the foot, overhung by a well-defined lobe. Mantle-lobes not 
observed. Parts of the genitalia ·are figured in the 'Land and 
Fresh\vater Mollusca of India,' showing the small pear-shaped 
kale-sac [see also fig. 81, A, p. 242, 8Upr('J. [The teeth of the radula 
are peculiar-from the small number of broad plated admedian 
teeth in the row, all tricuspid, the outer cusps both basal, the 
central point long; the laterals are narrow, much curved, a~d also 
tricuspid; the outermost minute and tricuspid,-with this formula: 

26 . 7 . 1 • 7 . 26 (33 . 1 . 33).J 

399. Kdliella signrensis, Godwi,I,-A.,uten, Mol. Ind. i, 1882, p. 5, 
pI. 1, fig. 11 (shell). . 

This only differs from K. barralcporensiJs in having dis~inctly 
oblique radiating strim on the base and not concentric microscopical 
impressed lines. In all probability the two pass into each other, 
an intermediate form having already been noted from Kbandalla 
near Bombay. 

Bab. Sigur Ghat and Neddiwatam Ghat, Nilgiri Hills. 

[400. Kaliella rissomensis, Godwin-Austen, Mol. Ind. ii, 1907, p. 174, 
pI. 103, fig. 9 (shell). 

Locality. Rissom Peak, Richila Peak, and Damsang Peak, Daling 
District. 

OriginaZ ducription :-This shell is like K. sivalensis in general 
form, but placed alongside'of it under the microscope difference is 
apparent in proportion of diameter to height of spire and form of 
eolumellar margin. The seul pture is also coarser. 

Size: maj. diam. 3-5, alt. axis 2-6 mm.] 

82 
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401. Kaliella vulc ani , GodllJi1,·Au8ten, Mol. I1,d. i, 1882, p. 6, pl. 1, 
fig. 13 (shell). 

This only diffe~s from K. ba'rral':lJOrerl,si.Jl in having slightly 
convex sides to the spire, a blunter npex, and rather more rounded 
whorls. 

Diam. 3, height 2l mm. 
Bab. Pnppa-doung near Pagan, Upper Burma (W. T. B.). 
The only shell is not in good condition, and in better preserved 

specimens there might be concentric striation on the base. It is 
probably a variety of K. barralcpo1·ensis. 

402. Kallell&' jaintiaca, Godtoin-Ausiell, Mol. Ind. i, 1882, p. 7, pI. 2, 
fig. 4 (shell). 

Shell subperforate, trochiform, thin, very minutely obliquely 
striated, and with very fine concentric strim on base, pale horny 
brown; spire conical, sides nearly straight, apex obtuse, suture 
impressed; whorls 5!, convex, the last sbarply keeled, convex 
below; aperture slightly oblique, angulately lunate; peristome 
thin, columellar margin vertical. 

Din-m. 3!, height 3 mIll. 
Hab. Marangsip Peak (5350') and Sherfaisip Peak (5600'), 

South Jaintia Hills. 
This is near ba1·raTcporensis, but the spire is lo\ver and more 

convex at the side, and the base ~s more tumid and the aperture 
higher and more open. 

[4:03. Kaliella jaintiaca, var.,· Godtvin-.A:u8ten, Mol. Ind. ii, 1907, 
p. 174, pI. 103, fig. 10 (shell). 

Locality. Hengdan Peak, N. eachar Hills (God'win-Austen). 
07"iginal clescrilJtion :-The typical species was found by me 

on Marangsip Peak, Jaintia Hills, at 5350 feet. The species no\v 
figured is from the Naga Hills and is the nearest approach I can 
:find to ii, yet it differs somewhat, particuJarly at the columellar 
margin, which is more oblique.] 

404. XalieRa cherraensis, Godwill-A usten, Mol. Ind. i, 1882, p. 4, 
pI. 1, fig, 5 (shell) (nee Nanina cherraensis, Blf. J. A. 8. B. 1870, 
p. 14). 

Shell narrowly perforate, high trochiform, thin, obliquely 
striated, \vith microscopic parallel impressed lines abo,re, belo\v 
de~ussated. with radiati~g an~ concentric strire, bro\\7nish horny; 
spIre conoulal, rather hIgh, SIdes convex, apex obtuse, suture im
pressed; whorls 6, flatly convex- above, the 1ast carinate, almost 
tat beneath; aperture oblique, subquadrately lunate; peristome 
thin, columellar margin oblique, reflected. 

Diam. 3, height 3t mm. 
Bab. Garo, Khasf and Nags Hills to south of Assam, and 

I)afia Hills to north. 
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The spechnen measur~d above, from Tarin Ghat, is rather large; 
other shells are about 2'5 to 2'7 mm. in diameter. This form is 
distinguished frolll K. barr(tkporensis by a some,vhat higher spire, 
more con vex at the sides. 

405. Kaliella manipnrensis, Godwin-Austen, Mol. Iud. i, 1882, p. 5, 
pI. 1, figs. 9, 9 a (shell and sculpture), 10 (val'.); pI. 2, fig. 3 
(shell). 

Shell Bubperforate, high trochiform, slightly polished, closely 
and obliquely ornalmented under the microscope ,vith raised strim, 
on the base decussated with very minute concentric strire and 
radiating lines, bro\vnish; spire high, conoidal, sides convex, apex 
obtuse, suture impressed; whorls 6!, convex, the last sharply 
carinate, base slightly tumid; aperture slightly oblique, almost 
seruicircular, columellar margin well reflected, vertical above. 

Diam. 2j, height 3 mIll. 

Hab. Manipur Hills and Phunggtim, Lahupn Naga Hills, 5000 
ft. (Godwin-Austen). 

The form from the Naga IIills is a little smaller, \vith 5! ,vhorls .. 
Some shells measure 3 mnl. in diameter. 

" This shell differs from the Cherra and I(hasi species (K. C!l,e,"
raensis) in the ,vhorIs being more convex, mOJ"e tumid belo,,', and 
the columellar margin not so oblique. It is nearest in shape to 
K. aspi,·ans of Southern India." (GodzlJin-Austen.) 

406. Kaliella khasiaca, God'll)in-A'Ilsten, l'Iol. Ind. i, 1882~ p. 5, pl. 1, 
fig. 8 (shell). 

Shell imperforate, high trochiform, very closely obliquely ribbed 
above, smooth on base, bro\vnish horny; spire conical, sides rather 
convex; ,,~horls 7!, convex, the last anglllate, slightly tumid be
neath; aperture subquadrately lunate; peristoDle thin, columellar 
margin vertical. 

Diam. 2'25, height 2'75 mm. 
Hab. North Khasi, common. 
This is distinguished from clterrae1t8is and ?nanipurens1,s by not 

having a raised keel' at the periphery, by lllore numerous \vhorls, 
and by ,vant of concentric sculpture on base. 

407. Kaliella costulata, Godwin-Austen, .l.l/ol. Ind. i, 1882, p. 7, pl. 2, 
fig. 5 (shell). . 

Shell imperforate (subperforate), trochiforln, tbin, translucent, 
polished, ornamented \vith oblique distant ribbing, stronger than 
usual above, and very fine concentric striation beneath, pale horny 
bro\vn; spire conical, sides straight, suture scarcely impressed ; 
\vhorls 6!, rather flat, the last carinate, flatly convex beneath; 
aperture slightly oblique, subquadrately lunate; peristome thin, 
coluillellar margin vertical, reflected. 

Diam. 21, height 3 n1m. 
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Bab. Tanir Ridge, DaBs. Hills, N. of Assam, also Hengdan 
Peak, North Cachar Hills S. of the Assam valley (Godwin-"'u'te~). 

Distinguished by its well-marked costulation. 

408. Kaliella Bubcostulata, Godtvin-A.usten, Mol. Ind. i, 1882, p. 8, 
pl. 2, fig. 6 (shell). 

This is very near costulata, but ~he ribbing is not quite so 
regular or so strong, the concentric si'riation 011 the base is more 
distant, the shell is smaller, the ,vhorls are convex, and the suture 
well impressed. 

Diam. 2~, height 2;1 mm. 
Dab. North Khasi Hills. 

-409. Xaliella salicensis, Godwin-Austen, Proc. Mal~ Soc. ii, 1897,. 
p. 178, pl. 14, fig. 3 (shell). 

"Shell perforate, conical; sculpture irregular, coarse, transverse 
ribbing; periostraeum umber-coloured; spire conic, flat-sided, suture 
very shallow; whorls 7, aides rather flat; aperture quadrate, 
straight below; peristome suboblique, columellar margin reflected. 

" Size: major diam. 2'8; alt. 3." (Godwin-Austen.) 
Hab. Ucla Pussalawa, Ceylon (H. B. P1·eston). 
" The whorls of this species do not increase in breadth so muc4 

8S in K. barralcporensis; the fine regular transverse seul pture is 
ab~ent, rougher irregular ribs t.aking its place. The base of the 
Ceylon shell is not 80 brond, in proportion to the height of the 
spire, as in the B,engal species." 

This is of much the same shape as K. ba'Takpo1·ensis; the last 
whorl is sharply keeled. 

b. Heigltt mucl" exceedi~g diantete)·. 

410. Kalie!la aspirans, JV. ~ H. Bla1l:f. (Helix) J. A. S. B. xxx, 1861, 
p. 305, pl. 1, fig. 12; ffr. (Helix) MQ1I,. Hel. v, 1868, p. 81 ; 
H. ~ T. (He1i:\;) C. I. 1876, pI. 16, fig. 4; Nevill, Hand-I. i, 
1878, p. 41; Godf.!Jin-A.fI8t~Jtl, Mol. Ind. i, 1882, p. 6, pl. 1, 
fig. 12 (shell). 

Shell Bubperforate (subobtectly perforate), pyramidal, elevntely 
conical, thin, scarcely striated, smooth, not polished, translucent, 
brownish horny; spire high, conical, sides almost straight, apex: 
obtuse, suture shallo\¥; ,vhorls 7, slightly convex, the last keeled, 
but DQt sharply; aperture nearly vertical, semicircularly lunate; 
peristo~e thin, straig?t, columellar margin vertical, reflected, 
concealtng 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. 
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41.1. Kaliella fastigiata, Hutton (Helix), J. A. 8. B. vii, 1838, p. 217; 
Pfr. (Helix)·. Mon. Hel. i, 1848t p. 37; ide t. c. iii, 1853, p. 40; 
Be1l8. (Helix).a. M. N. H. (3) iii,.1859, p. 272; H. "" T. (Helix) 
C. I. 1876, pI. 16, fig. 5; Nevill, Nanin8 (Microcystis), Hand-I. i, 
1878, p. 40; Theoh. J. A. 8. B. 1881, 2, p: 40; Go d·win-A Zl8 ten, 
Mol. Ind. i, 1882, pp. 8, 21, pI. 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 l:>ase, pale ·brownish horny; 
spire pyramidal, sides very little convex, suture slightly impressed; 
whorls 7t, slightly convex; the last sharply carinate, flatly convex 
belo\v; aperture nearly vertical, angulately lunate; peristome 
thin, margins nearly parallel, columellar vertical, triangularly 
reflected. 

Diam. 3, height 4 mm. 
Hab. Western Himnlayas; Sitnla (Hutton); Landour and Mus

soorie above 5000' and beyo~d 7000' (Benson); Hazara (Theobald). 
Nevill adds Darjiling, Dafla· Hills, N aga Hills, "and Ara][an Hills, 
but the three last are. open ·to question. 

The animal is described by Hutton as greyish. It is found on 
dead leaves at Simla, and when in IDotion carries its shell upright. 
According to Benson, at Mussoorie and Landour it ",·as procured 
creeping on the large wet leaves of Saxifl'aga ciliata, in damp and 
shady situation! baving a northern. aspect. 

412. Kallella elongata, Godwt"n-Austen, Mol. Ind. i, 1882, p. 9, pI. 2, 
fig. 9 (shell). 

Shell subperforate, very elongately pyramidal, rather irregularly 
obliquely ribbed above, almost smooth beneath, pale horuy brown; 
spire very high, sides convex, apex obtuse, suture impressed; 
whorls 9!, convex, the Jast carinate, flatly convex beneath; 
aperture slightly oblique, roundly lunate; peristome thin, outer 
margin sinuate, columellar vertical, rather ~roadly reflected. 

Diam. 3, height 5! mID. 
Hab. Raliang, Jyntea IIills. 
I have only seen one specimen of this shell, which is much 

more elongate' than any other species of the genus. 

-413. Kaliella colletti, S!/ke8, Jour. Mal. vii, 1899, p. 80, pl. 2, fig. 1. 

" Shell subperforate, elongately pyramidal, horny, smooth, apex 
yellow, rather acute, the base subimpressed in the umbilical 
region; . \vhorls 8, ~fiattened, the first rapidly, the remainder slowly 
increasing, beneath the lens obscurely striated transversely, suture 
impressed; aperture quadrate, right margin thin, columellar sub
refJexed. 

" Diam. 2·1, height 3·85 mm." (Sylces, in Latin.) 
Dab. Dinoya (3600'), Ambagamu\\'a, Ceylon; on bamboo, orange, 

and mango trees (Oollett). 



264 ZONITIDA:. 

Sides of the spire strongly convex. The figure represents the 
mouth as nearly semicircular. 

B. TU1·bil1ate, carinate. 

[Mostly of doubtful affinity, anatomy not known.] 

.414. Xaliella gratios&, GOdIOitl-Aflstell, Mol. Ind. i, 1882, p. 9, pl. 2, 
fig. 10. 

Shell subobtectly perforate, turbinate, globosely conoid, finely, 
transversely, and obliquely ribbed above, minutely coricentrically 
striated and radiately ribbed on the base, pale horny brown; spire 
conoid, apex blunt, suture well impressed; whorls 5!, convex, 
the last \vith a rd,ised keel at the periphery, tumidl y convex 
beneath; ap~rture slightly oblique (?), semicircularly lunate; peri
stome thin, colulnellar margin oblique, reflected at the perforation. 

Diam. 3!, height 2l mm. 
Hab. Kopamedza Peak~ Angami Nags, Hills, 8375' (Godwin

AU8ten). 
It is very doubtful whether a.ny one of the specimens examined 

is adult. 

415. Xaliella animula, Godtcin-.A.Ullten, Mol. I'lul. i, 1882, p. 23, 
pl. 5, fig. 1. 

Shell imperforate, turbinate, no distinct ornamentation, but in
distinctly and obliquely sculptured under the microscope, and 
subobsoletely, very minutely, longitudinally striated above and 
below, pale horny bro\vn; spire conoid, sides convex, apex obtuse, 
suture impressed; \vhorls 5, convex, the last angulately keeled, 
tuulidly convex beneath; 'aperture su bvertical, large, sub quad
rately lunate, columellar margin rellected. 

n o 91 h ° ht 9. lam. "'2' elg IOJ mm. 
Hab. Khasi Hills (Godtuin-.A.usten). 
Neither of the two specimens is perfect, nor, so far as can be 

judged, adult. 

416. Xaliella [1] vagata, E. A. S1nith (Sitala), Faun. Geog. J.Vald. Lac. 
AI·clt. i, pt. ii, 1902, pp. 142, 145 [shell and l'adula figured by 
Godwin-Austen]. 

Shell minutely and subobtectly perforated, obtusely turbinate, 
thin, fuscous brown, decussated by oblique fine strim of growth 
and by minute spiral lines, above and below; spire moderately 
raised, apex obtuse, suture impressed; whorls 5, convex, regularly 
increasing, the last sharply angulate at the periphery, convex 
beneath; aperture oblique, lunate; peristome thin, columellar 
margin vertical, rather broadly reflexed. partly covering the 
umbilicu~ 

Major marn. 3, min. 2t, height 2! mm. 
Hab. l\finicoi Island, between the Laccadives and Maldives. 
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Probably introduced, like other shells of those islands, from the 
Malabar coast. 

The teeth 6f the radula number: 

32 • 6 . 1 . 6 ,. 32 (38 . 1 • 38). 

The admedian teeth, like the rhachidian, have a long tnedian cusp 
and lateral cusps as in K. ba1·1·aklJorensis, &c. [The internal 
anatomy bas not been seen, it therefore can only be placed in 
this genus with doubt.] 

-417. Kaliella [tJ kjellerupi, jJloren, (Nanina), Juur. Cone/lyle xx, 
1872, p. 310; Pfr. ,(I-Ielix) Mon. Hel. viii, 1877, p. 72; Godtvin
Austen (Sitala), P. Z. S. 1895, p. 442. 

" Shell imperforate, turbinate, keeled, yello\vish, smooth; spire 
conoid, apex obtuse, flattened, base convex, very smooth, suture 
very narro\vly marginate; whorls 5, slightly convex, increasing 
slo\vly, nearly equal in size, the last not descending; strim of 
growth not prominent, irregular; aperture rhomboidally ~unate, 
col umellar margin thickened, subreflected. 

" Diam. maj. 6, axis nearly 4 mm." (Morcll, in Latin.) 
Hab. Great Nicobar. 

418. Kaliella teriaensis, GoduJin-Austen, Mol. Ind. i, 1882, p. 10, 
pl. 2, fig. '12 (shell). 

Shell 8ubperforate, depressedly subtrochiform, almost smooth, 
,vith extremely fine oblique ribbing on upper whorls only seen 
under microscope, the base smooth, bleached, probably when 
fresh bro\vnish; spire conical, sides straight, suture impressed; 
whorls 5, convex, the last sharply keeled, convex belo\v; aperture 
nearly vertical, securiform, subquadrately lunate; peristome thin, 
columellar margin oblique. 

Piam. 3·" height 2 mm. 
Hab. Teria Ghat, at southern base of Khasi Hills (Godwin

Austen). 

419. Kaliella nagaensis, God'lvin-Au8ten, Mol. Ind. i, 1882, p. 9, 
pI. 2, fig. 11 (shell). 

Shell imperforate, trochiform, Inarked above ,vith fine oblique 
ribbing only visible under the microscope, and with radiat.ing 
lines Oll base, pale horny brown; spire conical, sides straight, 
suture impressed; \vhorls 6, convex, the last carinate, ,vith a 
sligbtly raised keel, rather flat below; aperture slightly oblique, 
angulately lunate; 'peristome thin, the columellar margin thickened 
and reflected, rounded belo\v, briefly vertical above. 

Dianl. 3f, height 2f mm. 
Hab. Kopanledza Peak (8375') and Naga Hills~ [Dikrang 

Valley, Dafla Hills, and Baro\vli Gorge north of Tezpur (Godtuin
.Austen).] 
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The spire is considerably higher t.han in K. t,)·iaeMs, and lower 
than in K. lJarJ·allJo'renais and its allies. 

[420. Xaliella paucistriata, Godtoin-A.uaten, Mol. Ind. ii, 1907, 
p. 174, pI. 103, fig. 10 (shell). 

Locality. Dikrnng Valley, Dafla HiJJs (Godtoin-Amten). 
Original description :-Shell keeled, depressedly pyramidal; 

sculpture microspiral striation with C08r~e, irregular, distant, 
transverse costu1ation, the same SbO\VD on the basal side; colour 
very pale ochre; spire moderately high, sides flat; suture shallo\v. 
Whorls 5, sides flatly convex; np(.rture not complete, probably 
quadrate; peristome thin; columella broken, 

Size: maj. diam. a·8, alt. axis 2 mm. 
The fonn of this sbe11 is very like that of K. nagaenai8, but has 

different sculpture.] 

[421. KaHella richUaensis, Godwin-Austen, Mol. Ind. ii, 1907, p.175, 
. pI. 108, figs. 2, 2 b. 

J 

Locality. Richila Peak, Bhutan frontier, 10,370 feet ( W. Robelj-t). 
Original clelcrilJtion :-Shell globosely conoid, very rounded 

below, very narro\vly umbilicated;, sculpture, transverse distant 
costulation, rather fine, not regular; colour pale sienna-brown; 
spire moderately high, sides flat, npex blunt, suture impressed; 
whorls 5, l{eeled on the last, but ,vith no carinatioD, flatly convex; 
aperture Darro,,' ly lunate; peristome thin, colunle]]ar margiu 
nearly perpendicular, reflected near the um bihcus. 

Size: maj. diam. a·3, alt. axis 1-S mm. 
Somewhat of the form of K.11agaensis; it is, ho\vever, a smaller 

she]} and the sculpture is not 80 fine and regular as in that 
species.] 

[422. Xaliella richilaensis, var., Godu)a·n-Au8te.n, Mol. Ind. ii, 1907, 
p. 175, pI. 108, fig. 2 a. 

Locality_ Richila Peak, Bhutan frontier, 10,370 £eet(W. Robert)_ 
Original description :-Shell globoseJy conoid, not umbilicated, 

covered with a strong epidermis; sculpture very regular fine 
costuJation; colour strong sienna tint; spire moderately high, 
conoid, apex rounded, suture shallow; ,vhorls 5, rather flatly 
convex; aperture narrowly lunate; peristome thin, columel1ar 
margin subvertical, but very slightly reflected. 

-Size: maj. diam. a-6, alt. axis 2·2 mm.] 

c. Turbinate or globosely conoicl, not ca'J-inate. 

423. Kaliella' nana, Hutton (Helix), J. A. S. B. vii, 1838, p. 218; 
PJr. (Helix) Mon. Hel. i. 1848, p. 31; H. ~ T. (Helix) C. I. 
1876, pI. 61, figs. 7, 8, 9; Nevz·II, Nanina (Microcystis), Hand-I_ 
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i, 1878, p. 38; GOdtMn-Austen, Mol. Incl. i, 1882, p. 21, pI. 5, 
fiJJ. 6 (shell); ii, 1898, p. 47. 

Hehx bullula, Pfr. (Helix) Mon. Hel. v, 1868, p. 72, nee 
Hutton. 

Shell obtectly perforate, ~lobose]y conoid, stnooth, under the 
microscope finely obliquely ribbed above, and 'with radiating lines 
on base, pale horny brown; spire conoid, sides convex, apex 
obtuse, suture :well impressed; \vhorls 5!, convex, closely wound, 
the last rounded at periphery aud belo\v; aperture nearly vertical, 
lunate; peristome sinlple, columellar margin oblique, reHected, 
concealing perforation. 

Diam. 2·3, height 2 mm. 
Bab. N.W. Himal,ayas; Sim1a, KuIu, Mu'essoorie; Darjiling. 

Nevill adds l\Ioisraka, Midnapur district, Calcutta (Botanical 
Gardens), and Pt. Canning: [very doubtful if it is the same 
species]. 

Hutton notes that this form is common at Simla and that the 
colour of tqe animal is dark grey. Of the animal .found in 
Calcutta, Stoliczka notes (quoted by Nevill) that it hal a small 
gland with a short horn above and no mantle-lobes. 

The process on the columellar lip of the peristome \vhich covers 
the perforati~n resembles that of Mic'rocystina. It is best seen in 
very old sheUs. 

424. Kaliana ~ bullula, Hutton (Helix), J. A.. 8. B. vii, 1838~ p. 218; 
Pfr. (Helix) Mon.. Hel. i, lR48. p. 86; H. cS- T. (Helix) C. 1. 1876, 
pI. 61, figs. 2, &; Nevill, Nanina (J\Iicrocystis), Han~l. i, 1878, 
p. 87; God1.o,on-Austen, ~Iol. Ind. i, 1882, p. 23, pl. 5, figs. 4, 5 
(shell). 

Shell subperforate, turbinate, globosely conoid, smooth, under 
the microscope seen to be ornamented by fine oblique ribbing 
above and indistinct subobsolete concentric strim on base, pale 
horny; spire conoid, apex obtuse, suture impressed; \vhorls 5, 
convex, the last subangulate at periphery, descending slightly in 
front, convex benp,nth; aperture subvertical, broadly lunate; 
columellar margin oblique, slightly reflected. 

Diam. 4, height 3 mID. 
Bab. Westel!n Hitnalayas; Simla. KuIu, Chor, Lnndour, 

Mussoorie, Kumaun. 
The type ,vas obtained amongst dead leayes at Sitnla. The 

sbell described by Pfeiffer as this species (lVlon. Hei. iv, p. 86) 
was not bullula but nllna. 

425. Kaliella ~ resinula, Godwin-Austen, Mol. Ind. i, 1882, p. 22, pI. 5, 
figs. 7, 8 (shell). 

Shell obtectly perforate, globosely conoid, very finely and closely 
transversely costulately striated, the seul pture microscopical and 
often obsolete, pale bro,vnish horny; spire conoid, rather high, 



268 ZONITID ..... E. 

sides strongly convex, apex obtuse, suture deep; \vhorls 6!, 
convex, the last larger, rounded at periphery, convex beneath; 
aperture semicircularly lunate, nearly vertical; peristome thin, 
colunlellar margin rather broadly reflected, covering perforation. 

Diam. 2·25, height 2·1 Inm. 
Hab. Kbasi Hills. 
This is very near K. nana, but higher and \vith an additional 

\vhorl. 

*426. Xaliella 1 sikkimensis, GOdlOiJl.Au,sten (NeviN, ~fS.), 1.'lfol. Ind. 
i, 1888, p. 2~, pl. 5, fig. 9 (shell); ide t. c. ii, 1007, p. 175, pI. 103, 
fig. 4 (shell). 

This is another close ally of K: nanll and K. "esinula, a.nd has 
nearly tbe salue dimensions as the latter; it is even more globose, 
the sides of the spire more convex, and \vith the last whorl 
proportionately larger. I have not seen a specimen. 

Dab. Sikhim. 
[Locality. Shell figured (pI. 103) is from the Risett chu Valley, 

South Sikhim (W; llobert). 
Originalllesc~·iption:-Shell globosely conoid, scarcely perforate; 

sculpture very fine, close, regular, transverse striation; colour 
pale sienna-bro\vn; spire conical, less than the major diameter, 
apex blunt, sides convex, suture moderately impressed; whorls 6, 
rather couvex, closely \vouud; aperture narro,""Iy lunate, vertical ; 
peristome thin, columellar margin oblique and but slightly 
reBected. 

Size: nlaj. dianl. 1'9, alt. axis 1·6 mm. 
This pretty little shell, of which the type described by me is in 

~he Indian Museum, Calcutta, appears to be fairly numerous in the 
deep hot valleys of Sikhim.] 

427. Kallella.' Ihotaensis, Goclu'l°n-Austetl, Mol. Ind. i, 1882, p. 22, 
pl. 5, fig. 2 (shell). 

Shell imperforate, convexly conoid, depressedly subturbinate, 
"'ith fine subcostulate transverse striation under the microscope, 
often obsolete, radiately striate beneath, pale bro\vn; spire conoid, 
sides convex, apex obtuse, suture impressed; \vhorls 5!, convex, 
the last subangulate at periphery, rounded below; aperture 
oblique, roundly lunate; peristome thin, columellar margin 
vertical, reflected. 

Diam. 2-2, heiglit 1'7 mm. 
Hab. Lhota N aga Hills. 
This is also allied to K. nana, bllt has a much lo\ver spire. 

[428. Kaliella 1 shillongensis, Godwin-Austen, Mol_ Ind. ii, 1907, 
p. 176, pI. 103, fig. 5 (shell). 

Locality. Shillong, Khasi Hills (Godwin-Austen). Two specimens 
\lJere found. 
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Orig-inal description:- Shell globosely conoid, very narro\vly 
umbilicated, rounded belo\\'; sculpture very fine, regular trans
verse ribbing; colour ulnber-bro,,"n; spire les~ than breadth, 
apex blunt; suture ,veIl iInpressed; whorls 5!, rather closely 
'UYonnd, sides convex; aperture lunate, suboblique; peristome 
thin, scarcely reflected, columellar margin suboblique. 

Size: maj. dianl. 2·1, alt. axis 1·4 mm. 
Compared \vith K.. lllotaersis, this shen is slnaller and tho 

whorls much more convex; \vitb typical jlatu,ra, it is larger, but 
the ,,"horls do not increase in the same way and in the same 
proportion; and the same may be said of the very similar shell 
from the Sikbinl frontier, \vhich differs in having a larger body
,,-horl and larger aperture; they all, in fact, merge into one 
another.] 

429. Kalielli' fta,tura, God'win-Austen, !fIol. Ind. i, 1882, p. 23, pI. 5, 
fig. 10 (shell). 

Shell perforate, convexly conoid, subturbinate, very finely 
costulately striated under the microscope, the sculpture generally 
obsolete, belo,," marked with curved radiating strire, horny bro~7n ; 
spire conoid, sides convex, apex obtuse, suture impressed; ,vb orIs 5, 
convex, last broader, rounded at periphery and below; aperture 
semicircularly ovate, su bvertical; peristome thin, columellar margin 
vertical and reflected. 

Diam. 2, height 1-5 mm. 
Hab. Manipur. 
This has a deeper suture and a broader last ,vhorl than the 

species of the K. nan a section generally. 

[430. Kaliella ~ flatura, var., God'loin-Austen, Mol. Ind. ii, 1907, 
p. 176, pl. 103, fig. 8 (shell). 

Ka.liella. fiatura, Godwin-Austell, Mol. Ind. i, 1882, p. 23, pI. 5, 
fig. 10. 

Locality. Richila Peak, 10,370 feet, on Darjiling-Bhutau 
frontier (W. Robe'~t), also Risett chu Valley and Damsang. 

Original description :-Shell globosely conoid, umbilicated; 
sculpture very minute, transverse ribbing, only yisible 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; \vhorls 5, 
very convex; aperture sernilunate; peristome thin, columel1ar 
-margin suboblique and slightly reflected. 

Size: maj. diam. 2-25, alt. axis ] ·30 mm. 
It is interesting to find' thi~ minute shell in the Eastern 

Himalaya, so extremely close in form to t~at I found in Munipur, 
the sculpture on the last ,vhorl not bemg 80 regular as in the 
type; it is similar above.] 
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D. Lenticular, sllarply keeled, deeus,ateil. 

431. Kallella' burrailensis, Godwill-Au&ten, Mol. Ind. i, 1883, p.70, 
pI. 10,. figs. 5, fj a, 0 b (shell). 

Shell minutely perforate, lenticular, thin, transversely obliquely 
ribbed and decussated by rather irregular I striation above, below 
radiately and more strongly but very irregularly concentrically 
ribbed, pale horny; spire low, conoidal, sides convex, suture very 
shallow, apex slightly prominent; whorls 5i, fiat above, the last 
keeled, convex beneath, not so . prominent as the spire; aperture 
subyertical, angulately lunate, narrow; peristome thin": colll'~nellar 
margin oblique. 

Diam. 5, wh~le height 2-6 mm. 
Hab. Burrail Range, Nags Hills. 

. Distinguished by minute perforation from the umbilicate 
K. kezamahemiB and lailangkotenBis, also by sculpture and other 
·characters. 

432. Xaliella'. ruga, Godv)in-.A.usten, Mol. Ind. i, 1883, p. 70, pl. 15, 
fig. 4 (shell). 

Shell perforate, sublenticular, transversely ribbed and decussated 
by inlpressed 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 con
spic~ous, as i~ Sesara heZ·icifera; aperture subvertical, angularly 
lunate; peristome thin, columellar margin very oblique. 

Diam- 3, height 2 mm. 
Bab. Phunggam, Labupa Naga. Hills, and Sbiroifurar Peak, 

N.E .. Munipur, 9000 ft. 

E. ShelZ conoidaZ, carinate, with a long narrow aperture . 

.[433. Kaliella' dikrangensis, Godwin-Awten, Mol. Ind. i, 1883, 
p. 72, pl. 16, fig. 3 (shell). 

Original £lucrlption :-Sbell globosely conoid, keeled, jmper~ 
forate, much rounded below; sculpture very,microscopic, transverse 
regular costulation, the finest I have seen; colour pale amber; 
spire pyramidal, sides nearly fiat, 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. 1-6, height 1·1 mm. 
Hab. Dikrang Vaney, Da8a Hills (Godwin-Austen). 
This sbell, of which I only possess one example, is similar in 

form and comes nearest to K. ? nong8tei'll,enm (Jainta Hills), but 
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is very much sma.ller, the spire less conoid, and much more 
rounded below. The sculpture is silnilar to that of Kaliella. 

Nothing is known of the anatomy of these very minute 
species.] 

434. Xaliella' nongsteinensis, Godwin-Austen, Mol. Ind. i, 1888, 
p. 72, pl. 16, fig. 2 (shell). 

Shell imperforate, conoid, subtrocbiform, under a . powerful 
microscope costulately striate, pale bro\vnish; spire conoidal, 
rather high, sides convex, apex obtuse, suture shallo\v; whorls 8, 
closely wound, slightly con vex, the last carinate, projecting in the 
middle around the umbilical region, rather flat outside near the 
keel; aperture narro\v, rectangular, oblique to the axis of the shell; 
peristome - ? I 

Diam. 2, height 1·7 mID. 

Hab. Maotherichan Peak, N. Khasi. 

[435. Kaliella bhutanensis, Gocltoin-A.usten, Mol. Ind. ii, 1007, p. 196, 
pl. 103, fig. 7 (shell). 

Locality. Damsang, Daling District, 'Vestern Bhutan Hills. 
Origin(tl (lescription :-Sllell conical, perforate, flatly rounded 

on base, keeled; sculpture microscopic. transverse, irregular lines 
of growth, these are well shown on the basal side; colour pale 
dun ochreous; spire high, with con vex sides, apex blunt; suture 
very shallo\v; ,vhorls 8, closely \vound, Bat-sided; aperture 
uarrowly quadrate; peristome thin, columellar margin short, 
nearly vertical. 

Size: maj. diam. 2-23, alt. axis 1·6 mm. 
Its nearest ally is K. nongBteinensis, of the North-,vester~ Khasi 

Hills; but it is broader on the keel in proportion to height of 
spire and much flatter on the base.] 

436. Kaliella, tirntana, Goawin-A.U8tell, Mol. Ind. i, 1883, p. 72, 
pi. 16, figs. 4, 5 (shell). 

Shell imperforate, conoidal, \vith the area below the carination 
prominent, smooth, whitish horny (1 bleached); spire conoidal, 
sides slightly convex, apex obtuse, Buture shallow; whorls 6, 
convex, closely wound, narrow, the last keeled, 'Battened, but 
inclined below keel, and projecting considerably 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. I!, height It Mm. 
This resembles nong8teinensi8, but is smaller, and has fewer 

whorls and a less convex spire. It has the same rectangular 
mouth inclined to the axis of the shall. 
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437. Kaliella' chennelli, Godwin-A'l18ten, Mol. Ind. i, 1883, p. 73, 
pl. 16, fig. 1 (shell). 

Shell imperforate, depressedly conoid, lenticuiar, finely trans
versely striated above, belo,,, radiately striated with traces of 
concentric lines, pale horny brown; spire conoid, sides «at, suture 
shallo,v; whor1s 6f, closely wound, almost flat above, the last 
carinate, convex below, lower surface not so prominent as the 
spire; aperture vertical, narro\v, sub quadran gular ; peristome 
thin, columellar margin slightly oblique, reflected. 

Diam. 3~, height 2 mm. 
Bab. Lhota Naga Hills. 
This is distinguished by its numerous whorls and narrow' 

elongate aperture. It is said to be finely hairy w~en fresh. 

F. All the 1.fJlzo1·u carinate in middle, last wlto,'Z bic(lrinate • 
• 

438. Xaliella 1 conuluB, W. T. Blanford (N anina), J. A.. S. B. 1865, 2, 
p. 73. PI", (I-Ielix) Mon. Hel. v, 1868. p. 89; H. ~ T. (Helix) 
C. I. 1876, p. 129, fiQ:s. 5, 6; Nevill, Naninn (Microcystis), Hand-I. 
i, 1878, p. 41; Godwin-Austen, Mol. Ind. i, 1888, p. 71, pI. 16, 
figs. 6, 6 a (shell), 

Shell imperforate (subperforate), turreted, thin, translucent, 
marked ",ith oblique, sinuous, subfiliform, costulate striation, and 
on the base with radiating stri~ and very fine spiral lines, white 
horny; spire conical, apex rather obtuse, suture deep; \vhorls 6, 
very con vex, keeled in the" middle, the keel very fine, raised, 
thread-like, and white; the last whorl bicarinate, t~e second spiral 
keel being below the periphery, flatly convex beneath; aperture 
oblique, rhomboidally lunate, about equally broad and high; 
peristome thin, col umellar margin nearly vertical, very briefly 
retlexed at the penult.imat.e ",horl. 

Diam. ] i, height 2 mm. 
Bab. Phoung-do, near Taungup, Arakan (W. T. Blanford); 

Jatinga Valley, North Cnchar Hills, and Manipur (Godwin
..AU8ten). 

This form stands alone, no near ally having been found. It 
may have relations to the Andaman Sitala 1 homfrayi and 
S. 8Ubbilirata, now referred to Philalanlca. 

439. Kaliella' peliosanthi, MOrek, Helix (Ka.liella), Vide'tl1k. Medd. 
xi, 1872, p. 13; Godwin-Austen, Mol. Ind. i, 1883, p. 92. 

" Shell very minute, trochi£orm, obte('tly perforate; whorls 4!, 
angulate in the middle, spirally !ineate; Jines of growth prominent, 
at regular distances; the last whorl bicarinate, flat and smooth at 
the base, the UDlbilicus narrO\l' and oblique; epidermis very thin, 
hairy on the keels; aperture rhombic, columellar margin subdentate. 

"Diam. In, height It mm/' (.J.l1orch, in' Latin.) 
Bab. Calcutta. 
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Found on leaves of 1)eUosau,thes tela, frolli the IIarbour of 
Calcutta. Said to be sOll1ewhat similar to IC. conttlus, but nluch 
sma.ller. 

II. Ulnbil·icatecl. 

* ... -&:0. Kaliella' tem, Tap. Canefri, Ann. J.lflls. Civ. Gen. xxvii, IH89, 
p. 321, Ill. 8, figs. 7, 8. -

, 
"Shell deeply lunbiHcated, conical, trochiforJn, pale horny; 

spire conical, apex obtuse; ,vhorls about 7, subconvex, ornamented 
with minute oblique- regular strim, divided by inlpressecl 8utures, 
the last not desc.ending in front, obtusely carinate at periphery, 
convex beneath; aperture roundly lunate, obscurely subquadrate ; 
peristome simple, slightly expanded belo~', In:trgills remote, 
columellar reflected below lunbilicus. 

"M· 'd' 9 . 8 1 1 . h 8 "( l' rI • aJor Ism. t, IDln. ;;, lelg t mm. all. van., In 
Latin.) -

Hab. Mount l\iouleyit, Burma-, East of Molmein (Fect). 

*441. Kaliella dele ctabilis , S!/kes, Proal Mal. Soc. iii, 1898, p. 70, 
pI. 5, fig. 7; Godloin-A1lSten, Mol. Ina. ii, 188:3, pI. 93, fig. 4 
(sculpture only). 

"Shell ovately conoid, narro,vly but perspectively um bilicr ' ed, 
horny, smooth; "thorls 6, convex, under the lens micros~opically 
striated transversely' (longitudinally), the last carinate at the 
periphery, inflated beneath; apex smooth, suture impressed; 
aperture semi lunate, colulnellar margin of peristome re~ected. 

"Diam. 2'S, height 3 mm." 
Hab. Ambagamuwn, Ceylon (Oollett). 

*442. Xaliella' leithiana, God'loin-.4U8ten, Mol. Itul. i, 1883, p. 71, 
pI. 16, figs. 6, 6 a, 6 h; Sykes, Proc. Mal. Soc. iii, 1898, p.. 71. 

? Plectopylis eugenii, Jones, Menl. Suc. Zool. F"ance, vli, 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 fiat, apex blunt; 
whorls 6l, all very equal in breadth, flat; aperture elongate, 
narrow, perpendicular; peris tome thin, columellar margin upright, 
short. 

" l\Jajor diam. 7, alt. axis 2'4 mm." (Godwin-Austen.) (Height 
2-7 mm. from figure.) 

Bab. Ceylon. 
The sheil is represented in the figure as lenticular with a 

prominent keel, and may at once be recognized by its yery narro,v 
.angulate mouth. As the specimen 'VBS purchased froln t.he late 
Dr. Leith's collection and the locality depended on his having 
marked the same on a card, the habitat may not be quite certain, 

T 
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for ~t is not probable that Dr. Leith himself collected in CeyloD, 
and the shell does not resemble other Ceylonese or S. Indian forms. 

443. Xaliella' kezamahensis, Godwin-Austen, Mol. Ind. i, 1883, 
p. 69, pI. 15, figs. 3, 3 a (shell), p. 146, pI. 40, fig. 10 (radula and 
spermatophore ). 

ShE'll narrowly umbilicate, depressedly trochiform, deCU8sated 
abo\t-e by oblique and spiral ribbing, beio"Y by radiating, and con
centric, the transverse (oblique or radiating) close, the spiral 
more distant, pale horny; spire conoid, apex obtuse, suture 
slightly imprp,ssed; whorls 5, ilatly convex above, the last sharply 
keeled, almost flat beneath; aperture slightly oblique, subtrape
zoidal, angulat.ely lunate; peristome thin, curved back o~ right 
margin, columellar margin very oblique, scarcely reflected. 

Diam. 4·25, height 2·5 mm. 
Hab. Kezamah, Anghami N aga, Hills; Gaziphima, N aga Hills 

( Goawin-Au8ten). 
The lingusl ribbon which has been extracted from a dried 

individual'/t'losely resembles that of K. lailanglcotensis. The 
forlnula is 25 . 6 . 1 . 6 • 25 (31 . 1 • 31); rhachidian and admedians 
tricuspid; laterals bicuspid, ,vith the out~r cusp far back, not 
near the terminal one. The laterals differ from those of K. ba,·
Ira kp 0 rensia . 

444. Xaliella' lailangkoteDsis, Godloin-A:U8ten, Mol. I'lld. i, 18Ba, 
p. 68, pI. la, fig. 1 (shell), pI. 20, figs. 2, 2 a (jaw and radula). 

Shell narrowly and deeply umbilicated, 8uolentfFular, ~ecussated 
,vith transverse and longitudinal ribbing above and below·, the 
concentric (longitudinal) sculpture dissppearing near the umbilicus, 
pale brOl\tnish; spire low, conoidal, sides convex, suture impressed; 
,vhorls 5, convex, the last angulate at periphery, con vex below; 
aperture slightly oblique, angulately lunate; peristome thin, 
columellar margin oblique. 

Diam. 4·3, height 2·3 mm. 
Bab. Lailangkote, Khasi Hills, common, also at Mairang, Teria 

Ghat, Maotherichan Peak, and Mokarsa. 
The lingual ribbon is very similar to that of K. lcezamalunais, 

and the fornlula is 26. 2 . 5 1. 5 . 2 . 26 . (33 . 1 . 33). The 
lo\ver surface:.is much more tumid than in that species, Inouth 
broader, &c. 

III. Subtuj·binate, 'lvltorl.s rapidly increasing. 

445. Xaliella' nevilli, Godwin-A.ltStelt, Mol. Ind. i, 1883, p. 70, pI. 13,. 
fig. 6. 

Shell umbilicated, depressedly conoid, subturbinate, thin, rugately 
subcostulate transversely, radiately striated belo\,", periphery 
furnished 'l'ith hairs, pale bro,,:uish horny; spire conoid, apex 
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prominent, suture impressed; whorls 4f, convex, the last slightly 
angulate at periphery, rather tumid below; aperture oblique, 
roundly lunate; peristome thin, columellar' margin vertical, 
slightly reflected above. 

Major diam. 7, min. 6, height 3! mm. 
Hab. Darjiling. 
Tbe relations of this shell are very doubtful. It cannot be a 

Kaliella to judge by the shell. 

[Genus SARAltIA *. 
Type, S. kala. 
Range. Hill-ranges south of Sikhim. 
The animal of the type specieFl, and the only one of the 

genus ns yet kno\\rn, is remarkable for its very dark coloration. 
The. shell-lobes are as in .. jlltc)·ocltlamys, the right narl'Ow and 
tongue-like. The type differs frOll1 Mac1'ocltlamys j~ the three 
following important characters:-

]. The absence of the amatorial organ; 2. The absence of the 
coiled crocum near the retractor muscle of the penis; 3. }'ornl0f 
the spermatophore, which is short and with spines on the side of 
the capsule. To these may be added the form of the ja\v, \vhich 
is very straight on the cutting-edge.] 

446. Sarama kala, Godwin-Au8ten (l\lacrochlamys), Mol. Ind. i, 1883, 
p.l08, pl. 40, figs. 1-9 (sbell and anatomy) ; ii, p. 185 (spermato
phore). 

[Vide fig. 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 lo~·, 
conoidal t, the sides straight, suture slightly impressed; whor1s 5, 
slightly convex, the last rounded at tbe periphery and below; 
aperture nearly vertical, lunate; peristome very thin, columellar 
margin subvertical above, rather broadly triangularly reflected. 

Major diam. 8'5, 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 emcum to the penis, the retractor muscle being 
attached directly to head of penis and epiphallus. Teeth on radula 
40 .2 .8.1.8. ~. 40 (50 .1. 50): median tooth tricuspid; inner 
laterals with a sing] e basal cusp on the outer side, outer laterals 
bicuspid. [The jaw is abnor~a], being very straight on the cutting
edge.] 

Not one of the specimens examined appears cOJ!lpletely adult .. 
This species may be found in Sikhim and the Inountains of Bhutan . 

• [Sanskrit" the dawn"; "Hermes" in Greek.] 
t [The spire is higher than it is represented in plate 40 of the C Mollusca of 

India.' [This, the type, was outlined with the aid of camera lucida. The 
height of spire i. a very variable character in lllany of these species.] 

~2 
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A 

B E 

F 

[Fig. S3.-Sarama kala.. 
A. Animal, spirit-specitnen, views of right and left sides, shell removed. X 4. 
B. Edg.e of ulantle, left shell-lobe, and left dorsallobcs. X 7. 
C. Generative organs. X 4. 
D. The penis, with a. sperlnatophore forming in the epiphnllu9. X 7. 
E. The sperluatheca, containing n. perfect spermatophore. X 12. 
F. Jaw and teeth of the rnduln.. X 340.] 

[Genus SARIKA. 
Ol'obl& resplendens, Albers, Die Heliceen, 1860, p. 58. 
Nanina (Macrochla.mys), G. Nevill, Hand-I. i, 1878, p. 20. 
Sarika, GOdlOin-At18ten, J.lfol. 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 \\~ound and regularly increasing. 
Aninlal with right and left mantle-lobes as in Macrocltlamys. 

Generative organs differ, the retractor muscle of the penis is very 
large 8lid given off directly at the head of that organ; no coiled 
CEcum; amatorial organ long, with a rounded terminal knob. 
Spermatophore 8pinelels.] 
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447. Sarita resplendena, Plzit (IIelix) Zeitscnr. f. Malak. 1846, 
p. lSl2; lYl·. (fIelix) in. 'Mart. ~ Chetnn. Conc/t.-Grab. ed. 2; 
no. 688, pl. 11~, figs. 7-9; 2·~. (Hell~) M ?". Hel. i, 1 ~48~ p. ~6; 
H. ~ T. (Helix) C. L 1S/6, pI. 01, flg. 4; NevIll, Nanma 
(MacrochlanlYs), Hand-I. i, 1878, p. 20, pf. ; Godwin-Austet&, 
Mol. Ind. i, 1888, pp. 109, 110, pl. 26, figs. 1-8 (sllells) ; ide t. c. 
ii, 1898, p. 49; [ii, 1907, p. 179, pI. 111~ figs. 3, 3 a (genitalia)~ 
pI. 116, figs. 2-2 b (shell and dorsal lobes and radula.)]; v. Mart. 
JOUI'. Linn. Soc. xxi, 1889, p. 162. 

Helix subcornea, apud Hanley, O. L 1876, pI. 149, figs. 2,8: nee 

Pfr· 
Shell perfora~, depressed, smooth, polished throughout, thin, 

pale, yellowish tawny, \\"ithout longitudinal sculpture; spire very 
low, suture ,veIl impressed; ,vhorls 7, convex, regularly increasing, 
the last rounded at the periphery and con vex, slightly flattened 
beneath, deeply impressed in the middle; aperture nearly vertical, 

[Fig. 84.-Sarika resple1lden,s. 

A.. Mantle-ec1ge detached from the animal, shell- and dorsal lobes. 
B. The genitalia. 
C. Auterior end of the alllatorial organ. 
·D. Teeth of the radula. 
E. Jaw.] 

broadly lunate; peristome thin, almost straight, basal margin 
faintly 'arcuate, columellar oblique, briefly reflected above. 

M · d' 9~ 1 • 23 1 h · h 12 aJor lam. -02' miD. 2' elg t Dlm. 

Bab. 'Yergui, Tenasserim; Merpui Archipelago; also Siam and 
Cambodia. 

In the animal both shell-lobes are ,\~ell developed, as in Macro
chlamY8 indiea. Neck-lobes small. There is a long flagellum-like 
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kalc-SBc, a long spermatheea, and B large dart-sac or amatorial 
organ. 1.'he fOl-mula. for the rndulB is: 42. 2 • 10 • 1 • 10 . 2 • 42 
(54 . 1 • 54). [1.'he j,nv has no central projection.] . 

[External characters, such as the shell-Iobe8 present, led me" In 
1898 (Mol. Ind.) to place this species in Marroc}tlaJnys, but it 
differs in many respects from the typical Indian species of that 
genus. Further material received since has shown the internal 
anatomy to be very different. 

The pews-sheath enlarges upwards from the generative aper
ture to the broad, rather fiat, and long retractor muscle. The 
epiphallus i8 long, and where it is joined by the vas deferens 
a kalk-sBC nearly as long is given off. 'Vi thin the length of the 
epiphallus in this specimen a 8permatophore ,vas in an advanced 
stage of development, the sac of which is indicated by the swelling 
close to the va:$ deferens. The spermatheca is very long, a 
narro,v 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 
terlninating in a very blunt globose knob. The rest of th~ 
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 spermatbeca, .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, 'v~ich is elongately oval, ,vith very 
t.ransparent sides and ,,·ith the usual cap-like terminal end. It is 
thus on the 11l0ulc1 of sperfuatophores of species of the genera 
Gi'rawia and .A.usteni((, &c., but sho\vs very interestipg variation in 
minor detail, supporting the conclusion I have arrived at, that 
this' species '1·eslJlendens cannot be retained in Macrocl,la1nys, but 
forms a good and distinct genus. 

The animals of 'resplerulen8 and of the Siamese species S. pU1nicatlc, 
Morelet, are much nearer that of Xesta type citrina, but the concho
logical differences are very great. The closely-\vound depressed 
shell of 'resplenden.s and its allies presents "characters which cannot 
be overlooked, and they help considerably in separating this grOl1p 
of the Zonitidre from Macrocltla1J1Ys on one hand and Xe8la on 
the other.] 

Hanley's figure (C. I. pI. 51, fig. 4) agrees fairly \vith Pfeiffer's 
and \yould appear to be SOllle other _ species. Reeve's figure 
(Conch. Ie. no. 430) is something different. Many different 
shells are found in various collections under this name. The 
description above is from a l\lergni specimen in Col. God win
Austen's Collection. 

448. Sarita bur.mana, Pjr. (Helix) P. Z. 8. 1857, p. 107; ide Mon. 
Hel. iv, 1859, p. 42; H. 4" T. (Helix) C. L 1876, p. vii .. 

IIelix acerra, D,. A. M. N. H. (8) iii, 1859, p. 389 j Pfr. Mon. 
Hel. v, 1868, p. 100; He ~ T. C. L 1876, pl. 51, fig. 2; 11. Marl. 
(Macloocblamys) Jour. Linn. Soc. xxi, 1889, p. 162; Kob~lt 
(Macrocbla&1Ys), Mart. ~ O],emn. ByBt. Conch.-Cab. ed. 2, 1901, 
Naninidte, p. 1020, pI. 268, fig. 1. 
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Shell perforate, depressed, rather soJid, without sculpture, 
\vhite, with a brownish-yellow band above the periphery and 
inside the suture; spire low, conoid, suture sCFcely 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 tbro~hout, reflected above. 

Major diam. 25, min. 23, height 12 mm. 
Hab. Mergui, Burma; M.ergui Archipelago (Anller8on). 
Hauley has. united bUr1)lanfl. and c(cerra. The spiral band of 

the former ha$ not been observed in the latter, which is slightly 
larger and more depressed: 28 X 25 'x 11 mm. 

Genus TAPllROS~mA. 

Taphrospira, W. T. Blf. P. Z. 8. 1905, p. 441; [Godwin-A.!Uten, 
Mol. Ind. ii, p. 177, pI. Ill, figs. I-If (aDim~ and anatomy)]. 

Type, T. convallata, Bs.·· 
Bange. Assam Hills, Burma, Tenasserim, and the Andaman 

Islands. 
Shell depressed, thin, horny, resembling Macrochlct'l""ya, but with 

a de~p groove just outside the suture throughout the whorls. 
Anatomy not kno\vn. 
[For a long time the position shells of this form should fill has 

been one of considerable doubt; it was placed provisionally .in 
.J.llaC'rochla'll'tys. Tapltrospira proves to be a very distinct genus, 
not only by shell-character, on which Dr. W. T. Blanford founded 
it, but also still more conclusively on the character of the animal. 
It is like MacrochZa'lnys only as regards t.he right shell-lo ~e; the 
ample left shell-lobe resembles that of species of Au.8te",ta. The 
absence of the nmatorial organ is the strongest point: ,vhich 
differentiates it both from ~JfaC'J·ochlamyll and Austenia. The penis 
is more like Austenia thaD typical .1.lfacrocltlamY8, so also is the 
spermatophore. ] 

449. Taphrospira convallata, Es. (Helix) A. M. N. H. (2) xvi\i, 1856, 
p. 250; Pfr. (Helix) ~V()ll. Hel. iv, 1859, p. 46; H. ~ T. (Helix) 
C. L 1876, p1. 88, figs. 2, 3; Nevill (Na.nina), Hand-I. i, 1878, 
p. 28; v .• 1Ia't. Jour. Linn. Soc. xxi, 1889, p. 162. 

Shell minutely perforate, subglobosely depressed, thin, smooth, 
greyish horny; spire depressedly conoid, suture deeply but not 
broadly canaIiculate; whorls 6-7, closely ,vound, all except the 
innermost sharply angulate above near the suture, the last 
rounded, not descending, convex belo\v; aperture scarcely oblique, 
lunate, angulate above and with an indentation rorresponding to 
the sutural canal; peristome thin, slightly arcuate externally and 
basally, columellar margin oblique, slightly expanded throughout, 
more broadly aboye. 

Major diam. 14!, min. 13, height 8 tnm. 
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Dab. Tenasserilll Valley, Therapon II ill (TI"eobll,ld); Mergui 
Archipelago (Anderson). Nevill adds Pegu, but evidently in error. 

Animal not known'. No fresh speciJnen is available, and it is 
uDcertain \vhether microscopic striation occurs. A large shell 
measures 16, 14d, and 81111111. 

450. Taphrospira complnvialis, Rlf. (Nnnilla) J. A. S. B. 1865,2, 
p.. 66; Pfr. (Ifelix) Mon. IIel. Y, ] 8G8, ll. 103; Rlf. P. Z. S. 1904, 
Ii, p. 44~, pl. 25, fig. 4. 

Shell perforate, subglobosely depressed, thin, pale horny, 
translucent, \vith very fine, close, microscopic, longitudiunl striation 
above and belo,,"; spire very lo\v, suture deeply and broadly 
canaliculate; ",·horls 41, sharply angulate ubo\'e at edge of sutural 
groove, the last descending SOlu'e\vhnt' tow-ards the 1110nth, rounded 
at the periphery and convex beneath; a.perture oblique, roundly 
lunate, about as high as broad, angular and elDargillate above at 
the suture; pcristome thin, scarcely sinuate, colulllellur margin 
much curved, expanded" vertical, and more broadly reflected above. 

Major diam. 10, min. '9, height 6~ nUll. 

IIab. Arakan Hills, \vest side. 
Distinguished fronl T. C()'1uJal1~ta by fewer \vhorls, much broader 

sutural channel, more oblique and rOllnder aperture, &c. The 
animal is . verJ dark ill colour, and reseDl bles Ma c1'ocl"za my I 
generally, but its anatomy has not been ,exalnined. 

451. Taphrospira excavata, Rif. P. Z. l~. 1004, ii, p. 441, pI. 25, fig. 3. 
IIelix COlllpluvinlis, II. <t 1'. C~ I. 1876, pI. 88, figs. 1, 4;, Yevill 

(Nnnina), J-Iallcl-l. i, 1878, p.27, pt.: nee Nnllilltt. cOlnpluvialis, 
RIf·18G5. 

Shell silnilar to that of 1'. complu'vialis, but larger and more 
globose, the J1licroscopic longitudinal strire on the ,vhorls are 
farth~r apart and shallo,,·er. The aperture is large and round and 
the colunlel1ar margin only expanded at the perfol·a~ion, the 1l10uth 
is less oblique than in 1'. co~nplttviali8 and there is little or no 
descent of the last ,,-horl. 'Vhorls 5. 

Major diam. 15, min. 13, height H 1nm. 
Dab. N ort.h Cachnr, Asnlu (Gocl1.uiu-.Atlsten); also I{hasi Hills 

and_ Assam (Nevill). 

452. Taphyospira bathycharax, Bs. AlS.; Theob. Cat. p. 17 (no 
description); GOdlt·l~Il-.A:u8tell, A. M. }l. IL (6) ii, ]888, p. 56 ; 
ide .·P. Z. S. 189;"5, p. 44) ; lfidto", Jour. jfal. x, p. 99 (1903). 

l\Iacrochlamys ~ubconvallnta, Fulton, I. c. 

Resem·bles T. COH11Jluvial-il, but is much 11lore depressed. Shell 
perforate, depressed, thin, brownish horny, polished, very finely 
and closely longitudinally strinted above and below; spire 
very lo~r, suture broadly cannliclliate; \vho,rls 5-5l, the last not 
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B "1 

A 
'tIS 

[Fig. 85.-Tapkrospil'a bathycka1·a:r. 
A. Animal, spirit':'8pecin1C.~n, viewed frOlll right and left sides, showing 

the large left shell-lobe, the latter turned dowl1, exposing the 
. under surface. X 3'6. 

B. The mnntle-edge, with the left dorsnl lobe, viewed from beneath. 
x·6·4. 

C. Genitalia, the sperlnatheca. containing spel'mntophores. X 6'4. 
D. Spermatophores, X 19'2, 
E. Jaw and teeth of the radula. X 368.J 
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descending; apertllre Dluch lower than in T. campl-uvial';", 
columel1ar mllrgin of peristome oblique. 

l\fajor dialn. 11, min. 10, height 5 mm. 
Bab. South Andaman, Port Blair. 
[The animal of Pllph1·ospira bathycll.ltra:e, Bs. 1\18., a close ally 

of T. tml,vallata, Bs., from the South Andamau Island, is as 
follows :-

Animal ,ochrnceous, dark grey on the extremity of foot; mucous 
gland overhung by n pointed termination. Sole of foot divided j 

usual peripodial groov~s ,vith a brond 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. T)le dorsal lobes are all sman, the left in two part~, 
the posterior situated under the left shell-lobe and distant from 
the anterior lobe. The ,vall of the branchial chamber is sparsely 
spotted. The animal examined ,vas in an excellent state of preser
'\'ution, the generative organs at their full Dlaturity. 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 cmcum, the tube bends 
on itself and soon expands into a convoluted mass with an indis
tinct coiled appearance when looked at with transmitted light, 
thence it beCOll1eS much narro\ver and leads a,vay towards the 
generative aperture. The above s\vollen aperture looks as if 've 
had here the representative of the coiled crecum of Macrochlarl1Y8 
IDuch modified and separated from the retractor muscle. The 
spermntbeca is elongate, and contains three spermatophores 
beautifully preserved; the ,valls of the sac were of necessity much 
stretched and transparent. The uterus and _ovo-testis do not call 
for any attention. 

The sperDlatophore recalls that of AU8tenia 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 capsule, which is long and 
cylindrical, 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 thi~ spermatophore is 
the large single antler-like process at the terminal end of the 
flume, 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 

+ 18 • 2 . 9 . 1 . 9 . 2 • 18 + 
+29.1.29+ 

Central tooth· tricllspid, admedians bicuspid, of usual form in 
Macrochla-mYII. ] 
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[Subfamily SOPfIININiE. 
The single genus Sopltirut. 
The form of the shell \vith its more or less developed uUlbilical 

keel, together ,vith tbe "ery different type of radula, distinguishes 
it from the preceding subfalnilies. 

The animal possesses ample bt-ond right and left shell-lobes, 
also a very large and entire left dot·snl lobe. ~rhe radulB presents 
teeth of similar shBpe throughout the ro\v, pyratnidal in shape, 
sharply pointed .. springing froln an obtusely rounded basal plate. 
There are 80-100 teeth ~n the ro\v.] 

Genus SOPHINA. 
Sopllinn, Ben«on, A. M. N. H. (3) iii, 1859, p. 473; ul. t. \,. (8) v, 

1860, p. 26; ,ide t. c. (3) xi, 1868, p. 323 ; 8toliczka, J. A. S. B. 1871, 
2, p.~52; [Godtoin-Austeu, J.ltol. II11I. ii, 1907, p. 221, pl. 1]5, 
rigs. 5,5 a (animal), pl. 1.10, fig. 3 (allnto~ly)]. 

Type, S. c{lli{", Bs. 
Range. Tena-c;serim Provinces. 
Sbf>ll umbilicated, depressed or globosely depressed, thIn, horny, 

generu.lly resembling ~ll(lcroc1tlamys except that the coluulella is 

o 

[Fig. S6.-Sop/dna &:histostetis. 

A. Animal viewed fronl the right and left sides, shelll·emoved to show 
".8bell- and dorsnllobes. X 1'4. 

B. Genitalia. X 1·4. 
O. Jaw, enlarged (after Stoliczkn). 
D. Teeth of radula ( ditto), 5th and 14th, 1aterul ~iew of.] 
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thickened, forming a sharp angle \\Oith the basal Dlnrgin of the 
peristome, and ,,·ith a notch at the angle from ,yhich a keel fUDe 

round the urn bilicus. 
1'he anitnal (taken from Stoliczka's description of 8. calicu, 

? S. scltistoBtelis) is fully retractile ,vitbin the shell. The foot is 
elongate, very narro\v, \vith 8 distinct peripodial grool'e, the 
posterioL- end obliquely truncate, occupied by a large high gland, 
above "ohich is a distiuct horn-like appendage. 'rhe 80le has 
two longitudinal grooves dividing it into three subequnl parts, 
the middle rather Ilarro\ver t.han the other t\,·o. Eye-pedice)s 
about half the length of the body; tentacles about one-fourth the 
length of the eye-pedicels. 

l\Iantle conspicuously thickened near the margin. The left shell
lobe is very large, entire, reflected over the edge of the outer 
lips of the shell and belo,v considerably produced. ~rhe right lobe 
is divided into t\\·o parts: the upper is linguate, narro\\'ly produced 
and covering the base of the shell, pnrtially also extending on to 
the upper surface of the penultimate ,,,,borl, as in ~11at:rochlanlys ; 
the lo\ver portion is shorter, some\\"hat folded and refleoted over 
the columellar lip. The dorsal lobes are ,veIl developed and entire. 
Genital opening at the upper some\vhat outer base of the right 
eye-pedicel. 

The general anatolnical structure offers nothing very peculiar. 
The kidney is an elongate, rather granular tban .plicated gland, 
p]aced at t4e side of the beart; it possesses a special long duct 
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, \vith an" enclosed, thick, 
pointed papilla. The uterus, accoDlpanied by the prostata, is very 
long, thick, the former bas a yello"'ish colour \vith a greenish 
tinge, the latter is purely ,vhite; terminal albulnillous gland of 
moderate size, slightly thickened; hernlaphrodite gland 1arge, 
rather flatly depressed, connected "oith the uterus by a long 
t\visted duct. The ,'as deferens branches off a short distance from 
the hermaphrodite opening: in about. three-fifths of its length 
from its origin it bas a long pointed appendage, consisting of 
strong tissue, filled ,vith minute, elliptical, calcareolls secretions; 
this appendage is attached by a special muscle close to the place 
of attachment of the arro,,·-sac; t.he last t,,·o-fifths of the vas 
deferens gradually widens and to"l'ards the end the simple tube 
consists internally of remarl<ably soft muscular tissue, but there is 
no papilla present. The receptaculum seminis is a globulnr gland,. 
attached to a long slightly t,,,"isted string, originating from the 
oviduct quite close to the hermaphrodite opening." 

It is apparent froDI this description and the figure that 
aceompanies it that these organs \vere not at their full state of 
development, and \\"ere long an,d string-li]re in appearance. Tllose 
dissected lately by me ,,"ere ill a Dluch Inore advanced stage (see 
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fig. 87). The spermntheca is globular at the free end, but on a 
strong thick base. The va.s defe)-ells is given off froID a bulbous 
expausion of the penis-tube close belo\v the junction of the thick 
strong retractor muscle. The shaft of the male organ to the 
generative aperture is peculiarly long. The Blnatorial organ is 
short and thicJt "with ,,"ell-developed pointed papilla. 

"The ja,v of cal'ias is broadly selllilullar, thin, apparently smooth, 
but ,vhen 1110derately enlarged and vienred in transparent light a 
distinct concentric striation is llerceptible, and there are some very 
Ininute radiating lines to be obser\'od near the middle part. 

" The radula is elongately quadrangular, consisting of about 35 
to 50 trallSyerSe ro,vs of teeth, Ineeting at sharp angles in the 
Iniddle line; there are about 80-100 teeth in each ron". They are 
all of 8 siulilar shape, llyramidal, sharply pointed and attenuated 
in the frout, gradually becoming \vider and terluillating with an 
obtusely rounded base. The Dliddle tooth is slightly contracted 
belo\v the middle, it is sYlumetrical ; the laterals are gradually more
bent out,vards on either side and possess Qn the outer side near the 
point a rounded and angular projection; the angle appears to be 
directed posteriorly; the outermost teeth are quite sitnple. 'fhe 
teeth of S. di.scoidalis and conjunge.ns are exactly similar to those 
of calilts, only comparatively smaller." (Stoliczl.:a.) 

The genus Sophina is perhaps the nlost interesting in the family 
Zonitidm; it is the most aberrant of all I have exaluined. It 
presents departure from the ordinary type, particularly from those 
\vhich 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 kno,vn gellus of the fnlDily. Next, the 
large, broad, left dorsal lobe, entire for its ,,-hole length, \vithout 
a trace of a slit. This character is that of an old Peninsular India 
group Inet ,vith in A19iophanta (Nilglti"i(t) 8olata, Ariopll,anta 
tranquebarica, and with 8 slight slit about halfway in Xestirta 
ligulata, basileus, Rnd cltentli. The peculiar structure of the 
columellar margin.is probably clue to this mantle-lobe and the large 
left shell-lobe combined; the latter being tongue-like and extending 
far back, it '\Tould be (dose to and play around the umbilicus. 

With regard to the distribution of Sopldna, it is an interesting 
point ,vhether it is the remnant of a genus at one period more 
\videly spread than it is at present along the narrow b~lt of the 
Tenasserim coast, or \vhether it is of Inore recent and local develop
ment. The former seelns to me to be the most likely, although 
there is no Indian genus at present kno,vn \vith which it can be 
linked up. It is the associate, as StoIiczka points out, \vriting of 
the physical features of Moulmein, of several very peculiar and 
interesting genera, \vhich are ltno\vn no,v to range further th~n 
when be wrote. There is a large exteht of country yet to be 
explored to the northward, and species related to Sopltina may be 
looked for on the flanks of the great gneissic backbone of the 
Malay Peninsula, and a,vay into the Shan country and Upper 
Burma.] 
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[453. SophiDa cali .. , Ba. (Helix) A .. M. N .. l!. (3) iii, 1859, p. 472; 
ide 0JJ. cit. (3) v, 1860, p. 26; Pfi·. (Ilelix) Mml .. H~. v, 1868, 
p. 112; H. ~ T. (J. I. 1876, pI. 147, figB. 2, 3; Nevill, Nanina 
(Sophina) Hand-I. i, 1878, p. 52. 

Sophin.~ discoidalis, ~tol. J. A: S. B. 1l:S71, 2, f.' 2!?8, pl. 19, figs. 0, 
11, 12; Ffr. Ilelj.x (Sophlna)., Mon. He '. vu, 1876, p. 117; 
H. cS- T. (}. I. 1876, pl. 147, fig. 7; Neuill, Hand-l. i, 1878, p. 02. 

Sop-bins, scbistostelis, Bs. (Helix). A. M. N. H. (3) iii, 1859, r. .. 47~; 
(3) v, 1860, p. 27; Pjr. (Hebx) Mon. Hel. v, 1868, p. Ul; .d. 
t. c. 'Vii !I 1876, ~. 116; H. 4- T. O. I. 1876, pI. 147, figs. 0, 6; 
Nevill, N anina (So~hina), Hand-I. i, 1878, p. 52. 

Sopbinn. calias, Stol. J. A. 8. B. 1871, 2, p. 225, pI. 19, figs. 1-4 & 
7-9 (anatomy aDd shell). 

Fig. 87, A, A'. 

Shell narrowly umbilicated, depressedJy orbiculate, solid,obJiquely 
striated, pale horny; spire fiat, apex slightly raised', obtuse, suture 
marginate; whorls 5, convex, moderate1y increasing, the last 
rounded at' the circumference, below slightly convex; aperture 
broadly IUDate, suboblique; peristome straight, acute, the colu
mellar margin obliquely descending, thickened, slightly reflected, 
at base narrowly notched, extremity of notch keeled umbilicateJy, 
forming a gradual spiral receding within the narrow umbilicus. 

Large species:, major diam. 15, min. 13·0, alt. axis 6 Inm. 
Ordinary size: " " 9,,, 7'5~" " 4 " 
Yab. Near Moulmein at the Farm Caves and Tavoy (Tlteobald) 
The specimens from Tavoy are very solid and milky whi1)e in 

colour. The' adult shell always shows two_ periods of growth, the 
position of the old p.pertnre shuwing as a varix on the last 
whorl.] 

[454. Sophin& schistostelis, Ra. (Helix). A. M. N. H. (8) iii, 1859, 
p. 473, (3) v,1860, p. 27; Pf'l·. (Helix) Mon. Hel. v, 1868, p. Ill; 
ide t. C. vii, 1876, p. 116; H. ~ T. (Sopbina) C. 1. 1876, pI. 14.7, 
figs. 5, 6; Nevill, N anina (Sophina), Hand-I. i, 1878, p. 52. 

Sophina calias, Stole J. A. S. B. 1871, 2,.~p. 225, pI. 19, figs. 1-4 & 
? -9 (anatomy and sI.lell). , . 

Vl,ae fig. 86, p. 288; fig. 87, B, B . 

Shell perforate, globosely depressed, thin, smooth, irregularly 
transversely striate, translucent, shiny, pale horny; spire sh9rt, 
apex slightly elevated,. obtuse, suture impressed and marginate ; 
whorls 4!-5!, above and below slightly convex, rounded on the 
last; aperture subrotundately lunate; peristome thin, straight; 
columellar margin vertical, thickened slightly, forming \\'ith the 
basal margin of the peristome a deep notch or cleft, compressed 
into a sbarp keel round the umbilicus and l"etrE'ating within it. 

Specimen described: major diam. 16, min. 13'5, axis 8'5 mm. 
(Specimen described by Benson.) 

Hab. Near Moulmein. 
This species can be determined at once by the deep cleft, which 

is longer and deepe.r than in any other species of the genus.] 
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(Fig. 87.-Speeies of Sopl,i1l,a. 

A.. Sophina calias. X 3. 
A I. Oolulnell8,r margin and notoh with umbilical keel of same. X 8'25. 

B, B I. 8(YjJhina schistostelis. 
0, 0 '. " discoidalis. 
D, D '. " COllj'ltngens. 
E, E'. " Jorabilis, var. ben.so1I,i. 
F, F'. " .. fo,oabilis. 

F/I. u " showing notCh •. 

c, columellar margin; p, peristome; k, unlbilical keel; n, notch.] 
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[455. Sophina discoidalis, Stol, J. A. S. D. 18i1, 2, p, 258, pl. 19, 
figs. 9, 11, 12; 11fr. Helix: (Sophina), Alon. Hel. vii, 1876, 
p. 117; H. ~ T" (Sophina.) O. I. 1876, pl. 147, fig. 7; NeviU, 
N'aniun (~ophina), HluulJ_ i, 1878, p. 52. 

Fig. 87, 0, C', p. 287: 

Shell ~epressed, ~sllbdiscoid,. openlr. u~bilicn,ted, circular in 
shape, thln, pale horny, Hoinetnnes·, "rtth a rufous band near the 
periphery; \vhorls 5-5!, closely and regularly ,vound, slightly 
conve~,. transverse striro very Ininute and close, suture depressed, 
and below the suture spir~l itnpressed lilles "not very distinct, 
apex a little prolninent; aperture setnilunate, 8ubvert~C&1, the 
columellar margin short, thickened, oblique} reflected. slightly at 
the base, with Q, shallo\v notch, forming a pronounced sharp l{eel 
within: the- uOlbilicus, see~ per~pective1y and· regularly to the apex. 

Spa B.M·,: 'major diam. 10'5, min .. 9-5, axis 4-5 111m. 
Hab. Moulmein Limestone ~Iins, Ataran River (Tlteobald).] 

[456. Sophina conjungens, l~tol_ J. A. S. B. 1871, 2, p_ 257, pl. 19, 
figs. 6, 13; Pfr. (Ilelix) ilion. IfeZ. 'fii, 1870, p. 118; H. 4- T. 
(Sophinn) 0.1.1876,1)1.147, figs. 8,9; Nevill, Nanina (Sophina), 
Hand-I. i, 1818, p. 52. 

Fig. 87, D, D'. 

Shell globosely orbiculate, slightly depressed, thin, transparent, 
openly umbilicated; sculpture none, transverse lines of growth; 
colour horny pnle sienna tint; spire depressedly conic; suture 
shallo\v; whorls 5, very convex, tumid, increasing regularly; 
aperture ovately lunate, oblique ; peristome thin; columellar margin 
nearly vertical, slightly reflected, thin, very feebly notched at base 
at junction of the peristome, forming' an indistinct umbUical 
keel. 

Specimen in British Museuln, from Stoliczka: major diam. 12, 
min. 10~, alt. axis 5 mID. 

Locality. South of Moulmein.] 

[457. S'ophina forabilis, Benaon, A. M. N. H_ (3) iii, 1859, p. 389 
(emend. char.), p. 473; Pf!'. (IIelix) Mon. Hel. v, 1868, p. 112; 
II. 4- T. (Sophina) C. L 1876, pI. 147, figs. 1, 4; Nevill, 
Nanina (Sophina), Hand-I. i, 1878, p. 52. 

Fig. 87, F-li''' . 

Shell semiglobosely conoid, very· openly and perspectively um
bilicated, transversely striate; 8cuIpture under high power very 
fine longitudinal striation on the upper whorls, beneath and 
around the umbilical keel the strire become quite coarse and 
distant; colour horny brown; spire conoidly depressed, apex 
rising slightly, subobtuse; whorls 5!-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. ~ " ". t 9, " 8·5, " 4 " 
Hccb. Damotha, near Moulmein. Figured specimen from the 

Godwin-Austen collection: received from Stoliczka. 
This species may be known from all others of this genus by

the coarse spiral striation on the basal side.] 

[458. Sopbina forabilis, var. bensoni. Vide fig. 87, E, E'. 
Shell globosely conoid, umbilicated; surface smooth, not polished; 

colour umber-br?wn; spire depressedly conoid, suture impressed; 
whorls 5, increasing regularly, the last two rather more rapidly, 
rounded on the periphery; aperture ovately lunate, oblique, 
columellar margin subvertical, very slightly thickened, forming 8 

sharp angle with the peristome, but no notch, the angle continued 
perspectively as a blunt keel within the umbilious. 

Size: major diam. 7·5, min. 6·5, height axis 4 mm. 
Hab. Damotha, near Moulmein (Stoliczk(t). 
Three specimens of this shell received by me from Ferd. Stoliczka 

in the same tube with S. forabilis, but the absence of striation in 
the umbilical region and the diiferent form of umbilical keel are 
sufficient to distinguish the species.. It is very close to S. conjungens, 
but much smaller. Several examples named forabilis in the British 
M.useum collection agree with this form.] 

Genus HEltIIPLECTA. 
Hemiplecta, Albers, Heliceen, 1850, p. 60 1 Godwin-Austen, Mol. 

Ind. ii, 1898, p. 70. 

Type, H. humphreysiana, Lea, from Singapore. [Fig. 88, A.-D.] 
Range. Burlna, Siam, the Malay Peninsula and part of the 

Malay Al'chipelago~ Species from the peninsula of India formerly 
referred to this genus are now known to belon~ to Ariophanta. 

Shell perforate or umbilicated, subterminate or depressed, rather 
solid; ,vhorls regularly increasing; aperture lunate; peristome 
obtuse, sometime9. 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 org~ns the dart-sac is very large and cylin
drical, the' spermatheca small and pear-shaped; the retracted 
.muscle of the penis attached at about two-thirdri of the length from 
the distal extremity to the junction of the vas deferens, without 
any free crecum. No kale-sac. 

RadlIla long and broad, ,vith many teeth in a ro,v. In 
H. hU1llphreysiana God\'7in-Austen t found 163 rows, each cOJltain
ing 125 • 2 . 20 1. 20 2. 125 (147 . 1 . 147) teeth. The 
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median and admedian are almost triangular, without distinct 
lateral cusps. The outer laterals are unicuspid at first, but soon 
become bicuepid and towards the margin are small and narrow. 

As the animals of the Burmese forms referred to Hemiplecta, 
with the e.xception of H. uter, are imperfectly known or un
known, it is doubtful whether all belong to the present genus. 

A 
o 

B 

,.., 

[Fig. B8.-Hemiplecta kumpnrcysiana. 

A.. A.nimal, spirit-specitnen, viewed from left aide. X l·S. 
B. Ditto, ditto, viewed from the a.nterior and lower side. X l·S. 
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.] 
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A. Subturbina tee 

459. Hemiplecta uter, Theobald (Helix), J. A. S. B. xxviii, IH59, 
p. 305; Pfr. (Ilelix) Mon. Hel. v, 1868, p. 227; H. ~ T (Helix) 
C. I. 187u, pl. 50, figs. 7, 8; Nevill (Nnnina), Hand-I. i, '1878, 
p. 30; God10in-Au,sten, Mol. Ind. ii, 1898, p. 77, pI. 82, figs. 1-1 d, 
(radula). 

[Fig. 88, E.J 

Shell openly perforate, depressedly turbinate, thin, yellowie h 
,vhite, ornamented \vith 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 scarcely descending, keeled at the 
periphery, rounded below; aperture oblique, roundly lunate, about 
a.s broad as high; peristome thin, straight, columellar margin 
vertical above and triangularly reflected. 

Major diam. 27, min. 24, height 17 mm. 
Hab. Near Moulmein and hills west of Toungoo (Theobald). 
Animal ,vith a very sma~llobe above the mucous pore. Small 

shell-lobes to mantle. Teeth of radula similar to those of 
If. humphreysian(t: 77 . 38 . 10 . 1 . 10 . 38 . 77 (125 • 1 .. 125). 

B. Depressed. 

460. Hemiplecta undosa, Elf. (Nanilla) J. A. S. B. 1865, 2, p. 68; 
I:fr. (flelix) Mon. IIel. v, 18GB, p. 161; H.~· T. (Helix) O. I. 
IBi6, pI. 3, fig·s. 2, 3; Nevill, N anina (Hemiplecta), Hand-I. i, 
1878, p. 47. 

Shell rather narrowly umbilicated, conoidly depressed, rather 
solid, whitish, in dead shells marked above by oblique strim, crossed 
by irregular series of close spiral (longitudinal) impressed lines, 
smoother beneath, the concentric lines becoming fainter below the 
periphery; spire low, conoid, apex obtuse, suture impressed; 
whorls 5, rather rapidly increasing, con vex above, 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, heigbt 21 mm. 
Bab. Shan Hills, east of Mandalay, Burma. 
This species somewhat resembles the Singapore H. hU1nph.reysiana 

in form and sculpture. Only dead decorticated specimens were 
originally obtr"ined, but fresh shells may have a yello,,"ish or 
brownish epidermis. Hanley's figure represents a shell with 
strong oblique sculpture, a distinct keel at the periphery, and yel
lowish in colour, and may represent a distinct species or variety. 

H. zimmayensis, Godwin-Austen, P. Z. S. 1888, p. 241, from 
Zimme (Chieng Mai) in Siam, is a large umber-brown species, 2; 

u2 
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inches in diameter, and allied to the common Siamese He'111,ipleota 
distincta, Pfr., of \vhicb it may be a variety. No specimens have 
'hitherto been obtained \vithin British territory in Tenasserim, b-qt. 
it is not improbable that, like other Siamese shells, it may be 
found. 

461. Hemiplecta' textrina, Bs. (Helix) A. M. N. H. (2) xviii, 1866, 
p. 252; I?{r. (I-lelix) 1Won. Hel. iv, 1859, p. 58; Rlf. (Nanina) 
J. A. S. B. 1865, 2, p. 87; H. ~ T. (Helix) C. I. 1876, pI. 52, 
fig-so 2, 5; Nevill (N anina), Hatul-l. i, 1878, p. 82; Godu)in-A1l8tm 
(l\Iacrochlnmys), ,ilfol. Incl. i. 1883, pI. 21, fig. 37 (sculpture). 

Shell perforate, depressed to conoidly depressed, rather thin, 
pale rufescent to whitish horny, the whorls transversely striated 
above' and decllssated with fine impressed spiral lines, smoother 
beneath, and the decussating lines gradually disappearing on the 
base to\vards the perforation; spire varying from very low to 
depressedly conoid, suture slightly impressed; whorls 5!-6!, 
fiattish, gradually increasing, the last varying' from subangulate 
to distinctly angulate at the periphery, generally slightly angulate, 
convex beneath; aperture slightly oblique, broadly lunate; peri
stome obtuse, slightly thickened and opaque white inside; basal 
margin almost straight, slightly arcuate, columellar short, sinuate, 
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 Mar.1·ochlamY8. Colour light grey; 
genitalia and radula undescribed. 

A large shell measures 36, 31, and 18 mm., a small one, with the 
spire higher than usual, 25, 22, and 14t. Shells from the neigh
bourhood of Thayetmyo and Prome have the periphery much 
less angulate than those from Bassein. 

This species and. H. tlteodori may possibly belong to Macro
chlamys, but they are more probably members of the present genus 
or nearly allied- to it. 

~62. Hemiplecta theodori, Phil. (Helix) Zeitsclu·. Mal. 1846, p. 191; 
, Pf1'. (Helix) Mon. Hel. i, 1848, p. 70; ide t. c. vii, 1876, p. 122; 

ir. ~ T. (Helix) O. I. 1876, pl. 69, figs. 7, B. 

Shell openly perforate, depressed, sublenticular, pale yellowish. 
tawny, rather thin, subcostulately striated, the strim decussated 
by spiral (longitudinal) impressed lines; spire low, apex obtuse, 
suture. impressed; whorls 6-6t, convex above, the last bluntly 
angulate at the periphery, descending near the mouth in adults, 
moderately tumid beneath; aperture oblique, almost diagona1, 
broadly lunate; peristome white, slightly thickened inside, outer 
margin broadly sinuate, columellar curved, oblique, briefly reflected 
above. 

Major diam. (0£ adult from Ataran) 26f, min .. 24, height 
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13 Inm. An<?ther speciulen measures 24 X 21 x lOt; an immature 
shell from l\fergui 27 X 23! X 13. 

Hab. Mergui (Philippi), Yanglaw, Tenasserim valley; Ataran 
Valley (Theobald); top of l\Iuleyit (Fea). 

The type described by Philippi appears to have been immature, 
as was certainly the shell figured by Pfeiffer in Mart. & Chemn. 
Conch.-Cab. 2nd edt no. 687, pI. 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 H. textrina by much coar~er 
sculpture, descending last \vhorl, and more oblique and small 
aperture. 

463. Hemiplecta' gordonim, Bs. (Helix) A. M. N. H. (3) xi, 1868, 
p. 87; Pfr. (Helix) Man. Hel. v, 1868, p. 402; II. cS- T. (Helix) 
O. I. 1876, pI. 27, fig. 42. 

Shell perforate, orbiculate, depressed, rather thin, whitish, above 
obliquely striated on inner whorls, plicate on outer whorls, beneath 
smooth, radiately striated, and decussated by subdistant concentric 
impressed lines; spire almost flat, apex slightly raised, obtuse, 
Buture impressed; whorls 7, slowly increasing, slightly convex, 
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, sli~htly reflected 
at perforation. 

Major dianl. 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 Helicidre. 

464. Hemiplecta' auriettm, Tapp. Cane/l'i, Nanina (Macrochlamys), 
A.nn. Mm. Giv. Gen. xxvii, 1889, p. 818, pl. 8, figs. 4, 5, 6. 

Shell narrowly umbilicated, Buborbiculately depressed, BUb
an~late at the periphery, rather thin, closely and strongly decU8-
sated above, silky, oIiv8ceous, glossy.beneath, paler, and radiately 
striated; spire but little raised, apex obtuse; whorls ·6f, slowly 
increasing, the last not descending, slightly flattened at the base'; 
aperture slightly oblique, regularly ovately luna~; peristome 
simple, acute, margins remote, columellar oblique, briefly reflected 
over the umbilicus above at its insertion. 

Major diam. 24, min. 21, height lO! mm. 
Ifab • . Muleyit, Tenasserim, at about 6000 feet elevation (Feat 

Beildome). 
The suture is lightly impressed and not as represented in the 

figure. The sculpture resembles that of Euplecta indica. 
T~e a.ffinities of the species are doubtful; it may belong to the 

Helicidm. 
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Genus HAUGHTONIA. 
Subgenus IIauglltonia, Godwin-AulJten, Mol. LuI. ii. 1899, p. l~O. 

Type, H. conferta, Pfr. 
Rtenge. The Andamnu Islands. 
Shell perforate, 8ubglobose, rather solid, \l'ith a thick epiderulis 

and distinct spiral striation; \vhol'ls about 5; aperture oblique; 

o 

[Fig. 89.-Ha'1lgkt~ia conferta . 
.A.. Animal, viewed from the right side. X 1°7. 
B. The mantle-edge and 'dorsallob~s detached. X 1°5. 
C. The Dlantle .. edge in Yicinity or the respiratory onfice, showing the 

rudimentary right snell-lobe. X 6·S. 
D. Genitalia. X 1·9. 
E. The male organ. from two different ~ides. X 1-4. 
F. The jaw. X 6. 
G. Teeth of the radula.. X IS8.J 
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peristome straigbt, 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 dprsal lobe distinctly separate from .the 
posterior. Male 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 distally to the bend forming a sbort tube 
lea~ng to a swollen bulbous portion, to which ~ucceed8 a short 
broad sheatJt 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 cUma, 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 witl ~uter 
cusps slightly developed,·outer laterals bicuspid. 

This genus differs from Hemiplectn, in the foot Dot 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 
unidentata, Erepta stylodon), but the animals do not appear to have 
been described. 

465. Haughtonia conferta, Pfio. (Helix) P. Z. S. 1856, p. 328; ide 
Mon. Hel. iv, 1859. p. 183; God'llJill-Ausien (Rhyssota), J. A. S. B. 
1882, 2, p.70, pI. 5, fig. 6 (animal); ide Helix (Rhyaota), P. Z. 8. 
1895, p. 442; ted. Mol. Itul. ii, 1899, p. 120, pl. 99, ngs. 1-8 (a.ni
mal and anatomy). 

Helix haughtoni, Bs. A. M. N. H. (8) xi, ]868, p. 87; Plr. Mon. 
Hel. v, 1868, p. 92; H. ~. T. O. L 1876, pI. 28, fig. 3; Stolt 
J. A. S. B. 1870, p. 87; l.Tevill, Nanina. (Rhy8s0ta), Hand-I. i, 
1878, p. 46. 

Rhyssota chambertinii, T,yon, Am. JO~t1·. C(j1'lcn. v, 1869, p. 109, 
pl. 19, fig. 2. ~ 

Shell perforate, subumbilicate, depre&sedly conoidal, subtur
binnte, solid, whitish with a thick yellowish-brown epidermis·, 
sculptured ,vith oblique lines of growth and fine, close, flexuouR 
spiral strire above and below'; spire conoidal, apex obtuse, suture 
impressed; 'whorls 5, slight.ly convex above, the last flatter, angu
late at the peripbery, Tounded bepeath, compressed around the 
. um biJicus; aperture diagonal, roundly lunate, subq.uadrangular; 
peristome in one plane, obtuse, slightly thickened inside, the 
columellar nlargin oblique throughout, thickened and bearing s, 
small tooth in to,,-ards the bas~, briefly reflected above. 

Major diam. 34, min. 29, height 19 mm. 
Bab. South Andawan Island, Mount Harriet, living on the 

ground. 
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[" AnImal dark brown, reddish at the pedicles. Mantle thick, 
greyish brown, freckled ,vitb \vhite; body very rough; pedal row 
very distinct and the elongated tubercles whitish, basal edge pale 
greyish brown. Tail-gland distinct, surrounded by a swollen 
edge." (Stoliczka, attached to his drawing of the animal.)] 

[Genus STAFFORDIA. 
Stnffordia, Godwin-Austen, Mol. Ind. ii, 1907, p. 184. 

Type,8. dajlaensis, Godwin-Austen. 
Range. Dafla Hills. 
Anirnal. 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 D8.lia 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 Hilnalaya. Nothing 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 Mac1wochla1nys, any conchologist would place it in that 
genus. 

In a paper oD. the Helicidm (Zonitidre) collected during the 
expedition into the Dafla Hills, Assam (Journ. Asiat. Soc. 
Bengal, vol. xlv, pt. 2, 1876), occurs the first notice of the type 
species.] 

[466. Staffordia da1laensis, Godwin-Austen. 
Helix lubrica, Bs. P; Godwin-Af48 ten, J. A. S. B. xlv, 2, 1876, 

l!' 811, pl. 8, fig. 9;. ide (~~crochlamys) !fot. Ind.i~ 1883,/1: 21, 
fig. 6 (sculpture); 'td. t. c. 11, 1907, p. 180, pI. 118, figs. 1- t. 

Macrochlamya shengorensis, Godwill-Austen, Mol. Ind. i, 1883, 
p. 102, pI. 22, fig. 5 (young shell). 

Original desc'ription :-Shell depressedly tu~idly 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 
umbilical margin; columellar margin very oblique and descending. 

Major ~am. Minor diam. Alt. aDs_ Alt. b.-w. 
Largest size: 23'5 20'0 9-4 7·8 mm. 
Smaller size: 18'S 16'2 8·0 5-8 " 

Hab. Shengorh. Peak, Dafla Hills, 7000 ft. (Godwin-Austen). 
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It ,vas an abundant species in the Dalla, ~ills, varying much in 
colour and size, often being of 3 pale ochraceous-grey tint. On 
Toruputu Peak it occurred also ,vith the same characteristic 
sculpture, but thinner in structure. 

"Anirnal. 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 light flesby; sole of foot dark orange; mantle 
very slightly reflected in front, with no tongue-shaped process. 

"Length 2·0" ; tentacles 0·5" ; shell, major dialn. 0·95" .'~ 

o 

c 

:;~;;;r 

[Fig. 90.-Btaff()'l"dia daflaensis. 

A. Animal from right side,. showing the right dorsal lobe. X 3·4. 
A I. Animal from left side; the left dorsal lobe and part of the branchial wall 

removed, showing the male organ and position of its retractor muscle 
attachment. X 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 9, and teeth of radula, X 270. 
E. Generative organs, X 8·5. cor •. vld., cOTonal gland; a, dart. 
E'. Do. X a·5. First specimen dissected.] 
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The only p!lrt of this original description ,vhich ,vas \\'rong 
relates to the tongue-shaped process or ,hell-lobes: t,hese \\"ere 
seen to be present in the second specimen soaked out; they are 
small, particularly the right, and luight easily be overlooked in 
life. 1.'his bad clearly a pointed foot, not divided belo\v as in 
Macrochlamys, with an indist.inct central fold, 110 peripodial 
grooves, very dark grey, a rather smooth surface with a pale 
narrow peripodial border. 

From the t,,·o soaked-out spec~meDs I have been able to ma.ke 
out much more of the genitalia than the first alone presented, 
which \vas incomplete (fig. 90, E'). 

The generative organs are most'interesting and fall in with the 
dissimilarity to Zonitoid geners, such as Macrochla'lnys, presented 
in the external characters. They are altogether different from 
any species of Indian Land Mollusca I have hitherto seen, 
particularly in the fornl 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 ,vas destroyed, 
but in the second specimen the junction of the vas deferens ,vas 
intact. The dart-sac is short, rounded at the distal end, and on 
being opened out a blunt 1eathery 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 Inass, this ,vas much bro1{en up, but a large portion 
,vas seen enveloping a part of the. spermatheca. 

This long rope-like attachment to the dart-sac, which in the 
first specimen had no attac~ment, left very much th,at ,""as 
doubtful as to what it could be ; the second specimen clears this 
up, and we are presented ,vith an amatorial organ similar in its 
main points to that met with in t.he genus Dyalcia, particularly 
in that of D. striata var., described by me in the 'Proceedings 
of the Malacological Society,' vol. vii, 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 Dyakia there is a large mucous pore, and the 
peripodiaI margin is fringed as in the Zonitidm generally. There 
are no shell-lobes either. There are minor details in the genitalia 
which may be noted: the 8permatheca in Dyakia is very small, 
the dart is calcareous. The radula is of the salne 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 

55 . 1 . 12 • 1 . 12 . 1 • 55 
6S .. 1 . 68 

The centre tooth is tricuspid, the admedians also tricuspid, the 
inner cusp high up, the outer one' lo,,'er do\vn; the 13th tooth 
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has no notch. All the laterals are shortish aculeate teeth, becolning 
very slDaU 011 the ulargin. 

~rhe ja\v is lnrge, solid, convex on the edge, and rather straight 
in the centre as opposed to the usual central projection.] 

[467. Staffordia, daflaensis, val'., Godwin-Austen, Mol. Iudo ii, 1907, 
p. 185, pl. 113, fig. 2 (shell). 

01-iginal clesC'ript'io1l, :-' Shell: sculpture coarse longitudinal 
ribbing, rather irregular; colour ochraceous oliYe-gl'eell. 

Size: llUtj. diaul.lO·4, min. 14o S; alt. axis 8'0, alt. b.-\\'.'6'5 mUl.] 

[408. Staffordia, tornputuensis, Godwin-A.usten, 1~[01. Ind. ii, 1907, 
p. 185, pI. 113, fig. 3 (shell). . 

O·riginal description :-Shell not fully grown; sculpture very 
snlootb, \vith a thick shining epidermis with indistinct tjtriation ; 
colour light ochraceous olive-green. 

Size: maj. diam. 160 5, Inin. 1-1'0; alt. axis 7·25 1111n. 

Hct,b. Toruputu Peak, DatIa llills.l 

[469. Staffordia staifordi, God1.l-'in-A usten , Jl[olo Ind. i, 1883, pI. 21, 
fig. 14 (sculpture); ide t. c. ii, 1907, p. 185, pI. ] 13, fig. 4 (shell). 

01";'ginal desc)"ilJtion :-Shell: ulnbilicu~ almost hidden, mode
rately solid, \vith a, thick epidermis, very globosely conoid, rounded 
belo\v; sculpture small, elongate papillm arrange(~ longitudinally. 
and differing from all the other species collected in the Dati&. 
Hills; colour olivaceous ochre; spire lo\v; sut.ure shallow; \vhorls 
p, sides convex above, rather flattened on the periphery of t~e 
last \~·horl; aperture lunate, narro\v, subvert.ical, milky white 
within, rounded below; peristome thin, slightly silluate below, and 
nearly vertical near the columella. 

Size: maj. diam. 15 0 2, Inin. 13·2; alt. axis 70 S, alt. b.-\v. 6'0 mm. 
H(,b. Toruputu Peak, Dafla Hills, 7000 ft. 
The shell is not adult, but the sculpture is so peculiar I have 

been obliged to designate the species, "'hich I have named after 
the' Brigadier-General who commanded the Expedition.] 

Genus DYAKIA. 

Dyakia, Godtvin-Ausien, P. ·z. S. 1891, p. 29, pI. 5, figs. 4-4 c, o-ti b 
(generative pr~ans). 

Semperia, Godtvl,n-Auaten, Mol. Ind. ii, 1898, p. 82. 

Type, D. hugonis, Pfr., from Borneo. 
R~nge. From Tenasserim throughout the greater part of the 

Malay Archipelago. 
This genus is chiefly distingui:shed froill Ariophallta by the 

characters of the radula, and especiaVy by having bicuspid 
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marginals, each \vith t\VO subequal points. The central tooth 
is either tricuspid \vith large lateral cusps close to th~ apex, or 
devoid of lateral cusps. Lateral teeth bicuspid. In a specimen of 
D. ret'rorsa there ,"ere on each side 12 inner lateral teeth and 45 
marginals. The jaw had no inner median projection. 

[The generative organs, as shown in the type, are peculiar, the 
~unatorial organ baving a bunch of secretory glands at the free end 
and a long slender calcareous dart.] 

470. Dyana 1 retrorsa, Gould (Helix), Bost. JOU7·. N. H. IV, 1844, 
p. 405, pl. 24, fig. 4; Plr. (IIelix) Mon. Hel. i, 1848, p. 76; t"d. 
t. c. vii, 1876, p. 128; H.~. T. (Ifelix) C. L 1876, pI. 25, fig. 6; 
Gua'luin-Austen (Ariophanta), Mol. Ind. i, 1883, pp. 133, 136, 
pl. 34, figs. 4-8; ide (Semperia) t. c. ii, 1898, p. 82; v. Mart. 
Nanina (Hemiplects), Jour. L':nn. Soc. xxi, 188U, p. 161. 

IIelix s&ccata, Pfr. P. Z. S. 1854, p. 49; ide Mon. Hel. iv, 1859, 
p. 80; ide t. (I. vii, 1876, p. 96; G()dwin-Awte'll, J. A. S. B. 
1880, 2, p. 153. 

Shell sinistral, narro",ly umbilicated, thin, obliquely striated 
and' marked, on the -last whorl especially, above and below, with 
fine spiral, slightly undulat.ing wrinltles; spire conoidal, with an 
acute apex, suture emarginate; \\7horls -?~, rapidly increasing, 
:ftatly 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 l\fergui; Mergui A-rchipelago. 
[The generative organs of D.? retrorsa 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 Parmacella and 
Vitrina, both of which I, consider \vill be better brought into the 
volume on the Helicidm, and after Trochomorpha, which I trust 
may follow next in the' Fauna of British India' (Mollusca). In 
the genus Vitrina are included three species: pellucid«., 8 typical 
species, and two others which cannot be said to be so, viz. 
papillaspira, Godwin-Austen, from the Khasi Hills, and canefrii= 
hirmanica, TS'pparone Oanefri; it was ,this naturalist who con
sidered a specIes obtained by M. Fea at Bhamo to be the same as 
.A:ustenia pap?'ll~8pira. I 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 certsin the animals are alike, 
that of the Khasi form being un.known, while the Bhamo species. 
is described as having no mucOus pore, and for ·this reason alone 
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it was placed in Vit,·ina. For the present, tt.nd until more is 
known of the Kbnsi Hill species, it is safer to p~ace ~t in the 
genus OrY1Jtaustenia, after No. 286, p~ 188. 

I cannot believe these tropical forms are related to, or that 
their anatomy is comparable witb, tbat of the Palmarct.ic genus 
Vitrina, on the ground of a single character, viz. a pointed foot. 

William Theobald (J. A. S. B. 1870, p. 401) describes a Vitrina 
ata,·anensis from the river of that naUle in Manaban and u'hich 
Nevill placed, I thinlI.: rightly as far as the knowledge we possess, 
in the genus Vit'rinolJsis of Semper, Hand-I. i, p. 17. I have a 
single specimen of this species received from Theobald, of which I 
have made a drawing. It 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: atar{tnensis has ample rigbt and left shell-lobes. This 
being the only ~pecimen known, except the single one in the 
Calcutta Museum, I have not attempted to cut it up.] 

APPENDIX. 

To follow No. 286, p. 188:-

286 a. Cryptaustenia' papillaspira, Godwin-Austen (Austenia), Mol. 
Ind. i, p. 153, pl. 37, figs. 4-4 b (1883); G. Tapp. (]anefri 
(Helicarion), A.nn. Mus. Civ. Gen. xxvii, p. 316 (1889). 

Shell depressedly subglobose, very thin, transparent, smooth, 
polished, light horny; spire scarcely raised, but apex prominent, 
nipple-shaped, suture slightly impressed; whor~8 3, convex; 
aperture oblique, lunately oval, margins converging, upper arcuate, 
columellar broadly sinuate. 

Major qiam. lOt, min. 8, height 5! mm. 
Hab. North Khasi Hills (Godwin-Austen); Bhalno (Pea). 
This differs from allied forms in the raised prominent apex. 
According to Signor Canefri, this bas no mucous pore, but the 

tail ends in a point. The animal jumps about when disturbed, as 
salitt8 d"oes. 

*286 b. CryptaU8t~nia' canefrii. 
Vitrina birmanica, Tapparone Canefri, Ann. Mus. Oiv. Gen. xxvii, 

p. 816 (1889), nee Philippi. 

" Shell. imperforate, globose, thin, pellucid, very polished, pale 
amber; apex slightly exserted, obtuse; whorls 4, irregularly 
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wound, the last Jarge, globose, all separated by a, deep suture and 
an impressed serrulate line; surface Slllooth, marked by strim Bnd 
obsolete w8yed furrows throughout its lengtb; aperture round, 
lunate, broad, columellar margin incurved, slightly reflexed at 
the base. 

"M· d" 10 · 72 aJor lam. ,mID. a mm. 
" Animal blackish grey above, anterior lobes with black linea; 

sole of foot pale, often divided by a paler median zone." (T. 
Oanefri, in Latin.) 

Hab. Near Bhamo. 

[The next t\VO species were included in Mae,·ocltlamys by 
Blanford. I place them here because planiul.cttla. certainly is more 
likely to belong to the Helicidm. U ntH the animals are examined 
it is impossible to know what their affinities are.] 

DepressecZ or con.oidly depressed. 

Longitudinally st'riatecl. 

Macrochlamys' .nonm, Godwin-Austen, Mol. Ind. i, 1883, p. 91, 
pl. 14, fig. 8; ii, 1898, p. 48. 

Shell openly perforate, subum bilicate, convexly depressed, rather 
solid, finely striated longitudinally under the microscope, yellowish 
brown; spire convex, suture .slightly impreseed; \vhorls 3!, 
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. 
H(tb. Calcutta; found on custard-apples. 
The description is from the types in the, British Museum 

(Godwin-Austen collection). It is possible that they are 
immature. 

Shells not exceeding about 6 millimet'res (a quarte,· of an inch) 
in diameter. (Generic affinities often doubtful.) 

Sul-globose 01' subturbinate. 

Smooth. 

lIacrochlamys' planiuscula, Hutton (Helix), J. A. S.11. vii, 1838, 
p. 218; Pf,.. (Helix) Mon. Hel. i, 1~48, p. 60; H. ~ T. ~Helix) 
C. I. 1876, pl. 32, figs. 7, 10; Godwln-Austen, Mol. Ind. 1, 1883, 
p. 88, pI. 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 bro,,~; spire convexly conoidal, suture slightly 
impressed; whorls 4~, convex, 810"'ly increasing, the'last rounded 
at periphery, tumid beneath; aperture subYertical, lunate; peri
stome thin, basal margin arcuate, columellar oblique, reflected, 
covering the perforation. 

Major diam. 2-5, min. 2-3, height 1-5 mm. 
Bab. Simla, Landour, Mussoorie, amongst dead leaves (6odwin

AU8ten)_ 
The description is taken from 8 Mussoorie specimen. 
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anituula (KalielIa), 264. 
annnndulei (SyanuJ,), 

157. 
anOlll!J (MacrochI8nlYs), 

-:In'.). tN-. 
nnopleuris (Heli~), 160. 
npicata (Euplecta), 72. 
"rata (Holkeion), 241. 
Ariophant", 2ft 
Ariopho.ntinre, 25. 
arx (Sitala), 229. 
aspides (Ilelix), 119. 
aspides (Macrochlatnys), 

116. 
aspirans (KaHelln), 262. 
assamica (Durgell~), 216. 
atnranenais (Sesara), 244. 
stoma (Macrochlamys), 

140. 
atra (Pseudaustenia) 

·)07 - . 

atl"&. v{('r. aterrima. 
(P'seudaustenill,), 207. 

a~ra, var. castanea 
(Pseudaustenia), 207~ 

atra, var. cinerea (Pseud .. 
au stenia), 207. 

atricolor (Macro-
chiaroys), 99. 

aLtegia (Sitala), 227. 
aulopi& (Halix), 128. 
aulopis (Macrochlamys), 

128. 
auriettre· (Helniplecta), 

293. 
auriformis (Pseud .. 

austenia},209. 
auns (Helix), 33. 
austeni (Cryptosoma), 

212. 
auateni (Kha."iella), 160. 
Austcn;a, 179, 191. 
austeniana (PanateIla), 

148. 
austenio.l1 us (IIelicarioD), 

147. 

baconi (Euplecta), 56. 
bajadora. (Ariopho.ntae), 

31. ' 
balliRna (Sitala)~ 233. 
barrakporensis (Kaliel1a), 

208. 
bascauda (Rabula), 25l. 
basco.uduln. (Rahula), 

252. 
basilessa (Ariopbanta), 

40. 
basileus (Aloiophanla), 41. 
bassei nansis (Sesara), 

247. 
bat,hycharax (Tnphro

spira), 280. 

battimnlvensis (Macro
chIatnys), 129. 

beam (Mact·ochlamys), 
107.-

beddoluei (Marirella), 
206. 

beddomei, var. maculosa 
(Marirolla), 206. 

bedq01nei, var. nigra 
(Marirolla), 200. 

bcddolnii (Ariopha~ta), 
42. 

bcddolUii (Ennea,), 23. 
beddomii (Streptaxis), 

11. 
belan'geri (Ariophanta.). 

36. 
oonsoni (Cryptaustenia), 

187. 
bensoni (Hela), 162., 
bensoni, var. syIheu,llsis 

(Austenia), 187. 
Bensonia, 171. 
bhutancnsis (D& ngia), 

178. 
bhutanensis (Kaliel1a). 

271. 
bicolor (Ennea), 16, 19. 
bidentifera (Sesara), 

245. 
bif88Ciata (Euplecta), 72. 
bilincata(MacrochlanlYs}, 

103. 
binoyaensis (Euplecta), 

62-
bintellnensis (Micro

cystina),256. 
. birmanica (Vitrinn), 801. 
birmaniculD (Crypto

soma), ,212. 
bistrialis (Ariophanta). 

39. 
blanfordi (Helix), 168. 

X 
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blanfordi (Oxytes), 168. 
blR.nfordi (Streptaxis), 5, 

6. 
blanfordia.na (Ennea), 17. 
blanfordianus (Strep-

taxis),5. 
bombax (Streptaxi&), 4. 
bOlnbayana (Helix): 36. 
brevi collis (Ennea), 19. 
brunneum (Helicarion), 

200. 
bullula. (Helix), 267. 
bullula (Kaliella), 2()7. 
burmana (Sarika), 278. 
burlnanica (Streptaxis), 

5. 
burmanicus (Strephlxi~), 

H. 
burrailensis (Kalielln), 

270. 
burt.ii (Girasia.), 202. 
butleri (Austenia), 194. 

cac1UII·jca (Austenia), 
] 9(t 

cacharica (Macro
chlmnys), 104. 

cacuminifera (Euplecta), 
68. 

calins (Sopbina.), ~86. 
call1ura (Bensonia), 17~. 
canarica (Ariophanta), 

82. . 
~nar:ica (Ennea.). 23. 
canaricus (Streptaxis), 

16. 
cunefrii (Cryptaustenia), 

301. 
cnpessens (Helix), 243. 
carneola (Helix), 135. 
cassida (Euaustenia), 

150. 
cassirla (Macrochlamys), 

148. 
cnstaneo-labiata. (Macro

chlamys), 101. 
Cn.;ito r (Oxytes), 168. 
cnusia. (Macrochlamys), 

117. 
('olox (Helix), 83. 
cOl-aria (Ariopbanta), 37. 
ccylunica{Ennea) (Pupa), 

20. 
fey J&nica (Helix), 39. 
clUlJllbertinii (Rhyssota), 

295. 
chuos (MacrochlanlYs), 

116. 
chennelli (Kaliel1a), 27·~. 
chcJlui (Xest.ina) (Ario" 

1 lhnn ta), 4::J. 

.\LPIIAlJETICAL INDEX. 

cherl"aensis (Kaliolla), 
260. 

cherJ'uensis (Nan ina), 
In8. 

cbloroplax (Khasiella)f 
165. 

choinix (Macrochlamys), 
124. 

christiu.nre (Satiella), 
223. 

cineloea (Girasia), 203. 
cingn.lensis (Helix), CH. 
cingalensie (Streptaxis), 

12. . 
clium.cterica (Kho.siella), 

160. 
clilllllcterica, var. nann, 

(I-Ielix), 158. 
colletti (}f~uplecta), 68. 
colletti (J{a} ieUa,). 2():J. 
complu\·ialis (IIelix), 

280. 
cOJnpltlvja1i~ ('l"apbro

bpira), 280. 
compressu. (Sntiellu), 224. 
COIn prCSSllS (Strept.u.xis), 

15. 
conea.,·ospira (Euplcctn.), 

71. 
cOllcinna (Durgella),215. 
concinnu8 (Strcptaxis), 

12. 
confet"tn (Haughtonia), 

'295. 
confinis (3itala), 229. 
conj llngcus (Sophina), 

288. 
cOllsepta(Mam-ochlamys), 

lUi 
Don ulelna, 225. 
conulus (Kaliella), 272. 
conulus (Rotula) (Nl1.-

nina), 70. 
convalln.ta (Taphrospi .. n), 

2i9. 
convexa (Bensonia), 

174. 
convexiuscula (Helix), 

55. 
cory Ius (Helix), 65. 
corys (Helix), 251. 
corys (Kalielln,), :!51. 
corl'S (Rahula), 251. 
costulata (I{aliellu.), 2fH. 
crenicincta (Sitala), 234. 
t'rocea. (Gil'ftsia), 201. 
CryptauRtenia, 180. 
Cryptibycus, 191. 
Cryptogirasia, 203. 
cry'ptomphalus (Micro-

cystina), 257. 

Ol·ypt.osoma, 20!). 
C.·yptozona, 26. 
culmen (Sitnia). 229. 
cUJ·vilnbJ·jR (Macro-

chlamvs), 123. 
cuviet'i (IIelicarion), 170. 
cydoiden. (Helix), 118. 
cycloidea. (Nallina), 118. 
cyclopln.x (Oxytes), 168. 
cyix (Helix), :i9. 
cylindrelloideu. (Ennea), 

18. 
cysis (Ariophantn), 33. 
cystis (Helix), aa. 

dnnnE'nsie (Rn.hnla), 252. 
dullaen~i!'l (:Stnfl'or<liu.), 

29(i,2H9. 
daflnC!lsis (Str(lpblxis), 

10. 
dn.lhousiru (Girusia), 20:!. 
dn.lillgcntiis (l\Iu.m·o-

chllllny~), 83. 
])nlingia, 177. 
dalyi (Ariophunht), 3:t 
(hUH~allgonl'lis (Macro-

chlnlHYs), 84. 
dn.l:jilil)gc))sis (Macro

chlanlYs), 94. 
decnssat.a (~rncro

chJamys), ]02. 
(lekhn.nerisis (SaticlJa), 

221. 
Dckhanin., 204. 
d('l~ctabilis (KnIiolla), 

273. 
depl'N~sa (Girasin.), 200. 
dik.onngensis (G'il'nsia), 

203. 
dikrangensis (Knliclla), 

270. 
cliploc1on (Sesara ?), 2-17. 
diplodon (Sesal'u,) (Nn

nina), 248'. 
c1iscoidalis (SoIJbinn), 

288. 
dorani (Mn.croehJamy~), 

113. 
c1ugn.~ti (lIacrochlalllYs), 

118. 
DurgeUa, 213. 
Durgellinre, 213. 
d\l1'r'~ngcnsis (Crypf.slls-

t.enin,), 183. . 
dU8Stllnicri (Alarirolla.), 

205. 
Dyu.kia, 299. 

edgal'iana (Ratnad \'i pia), 
7(t 



eft'ul~ens (Macroclilamys) 
(Nanina), 130. 

elisa (Streptaxis), 14. 
elongnta (Kaliella). 2()3. 
emiliana (Euplecta), 61. 
enisa (Hemiplecta), 40. 
Ennea, 16. 
episema (Sesarl\.), 245. . 
ermtica (Durg~lla), ~16. 
EU8.ustenin, 148. 
E~au8tellim, ) 48. 
eugenii (Plectopylis), 

273. 
Euplects,51. 
Enrychlulnys, 168. 
exnCn tus (St"eptaxis), 8. 
eXClwata (Tnphrospim), 

280. 
exilis (Ennea), 22. 
extranea. (Girasia), 200. 
exul (Macr()thrawys)~ 

125. 

falcata (Khasielta), 1()1. 
rartoiclea (Ennea), 18. 
fartoides (Ennea) (Pupa). 

1R. 
fast.igiata (Knliella), 

263. 
fere (Au~tenia) (lwli

carion), 195. 
fem (Killiellah 273. 
fidelis (Oxytes) (N anina). 

167. 
fissidens (Ibycl1s), 219. 
flaturs. (Kaliella), 269. 
Batura, var. (Kalielln), 

269. 
ftemingi (Parvatella), 

147. 
flemingi, "ar.. altivagu8 

(Helicarion). 148. 
flexilis (SatielJa), 223. 
fltlctnosa. (Euplecta). 63 .. 
footei (Streptaxis),. II. 
f'orabilis (Sophioa), 288. 
forabi1is, vaT. bensoai 

(Sophina), 289. 
fordiana (M.~rochlamys), 

128. 
fragilis (Macl'OC~laLly8), 

130. 
rr-dgOsus (Maeroehla-

mys),108. 

galea (SesBra '), 249. 
gaDolua (Helix), 44. 
gardeneri (Ariophanta), 

40. 
gardeneri (EuplectA), M. 
gnsaii (Ariophanta), 46 .. 

Af,PII,\nm'l'{CAL INUEX. 

Gnsteropodn, 1. 
geiton (IIelix), 160. 
<Jeophilu., 1. 
gigas (Austenia), 192. 
gigas (Helicarion), 194. 
gigas, -var. minor (Aus-

tenia), 194. 
Girasia, 191, 198. 
glnuea (Macrochlamys), 

80. 
globosa. (Cryptaustenia), 

187. 
globulus (Helix~ 35. 
godwini (Macrochlamys), 

106. 
gordonife (Hemiplecta), 

293. 
gracilis (Str~ptaxis), 13. 
gran ulifera (Ell plecta), 

69. 
gl"atiosa. (Ka.licHa), 264. 
gratulator (SiulrIa P), 231. 
groruatica (Sitala), 231. 
gurhwalensis (EllQ,US-

tenia), 151. 

hn.nleyan U8 (Streptaxis)i 
8. 

hArd wick ii (Macro ... 
chlatnys), 97. 

hardwickii, vaT. polituluf 
(Mooroohlalnys),97. 

harmeJj (Sesara), 248. 
hurmeri, var. anodoota 

(Sesara), 249. 
haroldi (Sit.a.la), 231. 
harrietensis (Microcys-

tina), 21>~. 
haughtoni (Helix), 295. 
Haugbtonia, 294. 
hebescens (~acr~ 

chlamJ8?),131. 
Helicarion,li9. 
HeliClJ,rion inre, 179. 
helieifem (Sesarn), 246. 
Hemiplet-ta, 289. 
hen gdanen sis' (Macro. 

chlamys); 108. 
hepatizon (Macro-

chlamys), 102. 
heterea. (Ariophanta), 

34. 
heteroconcha (Crypt

austenia.), 18;~. 
hi,nalayana (Helix), 31. 
hocbstetteri (Micro-

<'Y8thll\), 254. 
ho(lgsoni (Macro-

chIanlYs), 85. 
Holkeioll,23H. 
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hon('sta. (Macrochlnmy~) 
121. 

hO"lIcsta. (SakielIa),,238. . 
honesta, vor. anderSOlll 

(Macrochlamys) (Nan
ina), 141. 

hOllesta. Vaf". ander
soniana (Nanina), 121, 
141. 

honesta, var. tenuior 
(Macrochlamys), 121, 
239. 

hookeri (Girasia), 200. 
hooke"i (Macrochla-

mys),109. 
Hoplites, 198. 
hugonis (Dyakia), 299. 
humphreysiana (Hemi-

plecta), 289. 
hungerfordiana (Sesara), 

244. 
hyba (KhaaielIa.), 162. 
h)]hasma. (EupIectn), 

69. 
hypoleuca ·(MU.Cl:O" 

cbl8,lnys), 120. 

Ibycus, 218. 
itnmerita (Ariophanta), 

81. _ 
indica. (Euplecta), 60. 
indica (Macrochl8,mys), 

M. 
indicus (MacrochlaInys) 

(Helix),96" 
Indrella, 48. 
inermis (Sesara), 247. 
infausta (Macrocbla.m~'s), 
- 133. 
infrenc1ens (&sara), 

243. 
infula (Sita,la), 225. 
ingra.mi (Sesara), 248. 
injussa (Sitala), 234. 
interr.upts. (Arjophanta), 

31. -
intonsa. (Sitala), 235. 
intumescena (Ario

phanta), 32. 
inusitatum (Orypto

soma). 211. 
irra<;1ians (Ratnadvipin), 

76. 
isabella. (Helix), 68. 
isabellina (Eupleeta), 

68. 

jacquemonH (Bensonia), 
174:. " 

jainiana (Hacrochlamys), 
99. 
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jaintiaca (Kaliana.), 260. 
jaintiaea, va,.. (KaHella), 

260. 
janluensis (Bensonia )'. 

173. 
juliana (Xe!tina) (Ario

phauta); 44. 

kadapaensis (Ario-
phanta),30. 

kala (Samma), 275. 
Kaliella, 257. 
kandien~is (~Iacro .. 

chlamys), 13!l. 
kashmirensis (Kbasiella), 
16~ 

kezalllaheneis (KaHella), 
274. 

khasiaca (Durgella), 
218. 

khasiaca (Knliella), 261. 
Khasiella, ] 57. 
khyoungensis (Austenia), 

211. 
kjelleru pi (Kaliella), 

265. 
koliaensis (Macro-

cblamys), 106, 111. 
'koondaensis (N anina), 

67. 
kulucnsis (Macro-

chlamys), 81. 
'kumahenFiis (Macro-

chlaulys),117. 

labiata (lIe1ix~ 172. 
Ireta. (IIelix), 58. 
lmvipes (Ariophanta), 

26,29. 
lmvis (EuJ>lecta.), 62. 
lrevis (St.rep1axis), 13 .. 
labupnensis (Macro-

chlamys),109. 
laidlnyana (Ariophanta), 

30. 
lailangkotensis (LU

ella). 274. 
lata. (Macl'ocblamy~), 

102. 
latior (St.reptaxis), 10. 
layardi (Eupl~cta), {>5. 
layardianus (Streptaxis), 

6. . 
lecyt.his (Macrocbln mys), 

98. 
leitbiann (Kaljella), 273. 
Leptodontarion, 218. 
levicula (Durgella), 

213. 

levicllla (Nan ina), 215, 
21(). 

levidensis (~atiella), 
223. 

Ihoto.ensis (Kaliella), 
2flS. 

IhotRensis (If acro-
chlamys), 103. 

Ihotaensis (Rahllla.). 253. 
ligulata (Ariophanta), 

38. 
limata (Simla P), 233. 
liricincta (Sital1\). 230. 
Ii ton. (M icrocystinn.), 2;)7 .. 
lixs. \(Macrochlamys), 

131, 
longicauda. (Macro-

chlanlYR), 112. 
lubrica. (Ifp,lbc), 29(t 
luf.lrica (Macrochlamys), 

S9. 
lucublanda (Helix), 37. 

MnCl·ochlamyillre, i7. 
MacrochlUJllYS, 77. 
Inacrodon (Ennea), 21. 
lna.cropleuris (lielix), 

24U. 
ma~roplenris (Kaliella), 

249 .. 
luacropleuns (Micro

cystis) (Nnnina), 240. 
mac,·oplel;lris (Rahula), 

24:9. 
nlac1eraspatana (Ario
phan~)t 45. 

magnifica (Austenin), 
195. 

lungnifica. (Parvatella), 
147. 

lnahadeoensis (Macro
chlanlYs), 108. 

Diainwaring~ (Macro .. 
chlamys),83. 

Dlairangensis (DurgeIla), 
216. 

mo.labarica (Euplecta), 
60. 

malnillaris (Sesnra), 246. 
n18.nipureosis (K~~lielll\), 

261. 
nlarcidil (Helix), 65. 
Marimlla., 204. 
marshalli (Macro-

chlamys), 103. 
Dl8.8Uriensis (Macro

chlamys), 154. 
masul'iensis (Syawa), 

156. 
mcllita (Pupa), 20. 

D'lembranacea (Satiello.), 
224. 

Microcystina,2!l3. 
nlilium (Ennen.), 1 Q. 

mimela (Bensonia), 173. 
Ininor (Streptaxis), (1. 
minutus (Ibycus), 219. 
moerchiana (EnnM), 24. 
Illoerchiana. (Micro-

cyst.ina),254. 
lnolecula. (Macro-

chlf\mys), 122. 
montioola. (Bensonia), 

171. 
monticola (Euaustenin), 

149. 
monticola (Helix), 174. 
ruonticola, 1XU·. 1I1Uri·ien

sis(Bensonio.)( N anilUt), 
172. 

monticola. (Vitrina), 150. 
mouleyitensis (Scsura), 

245. 
mucosa (Euplecta), 57, 
. 72. 

mncronifera (Euplecta.), 
70. 

llllinipnrensis (Macro
chln.lnys), 107. 

nlunipurensis (Rah\1111), 
253. 

n. sl'. (Nnninn.) (1tfacro
chlalnys), 99. 

n. Spa (Nanina) (}Iicro
cystis), 90. 

nagacnsis (Austenin), 
195. ' 

nagaensis (Ennea.), 17. 
Dagaensis (Kaliella), 

265. 
nana (Kaliella), 266. 
N aDina, 77, 276. 
nebuloso.(Macrochlamys ), 

120. 
neherensls (Macro .. 

chlamys), 139. 
nengloensis (~o.ero

chlnmys), 111. 
nepalel1sis (Bensonia), 

177. 
nepas (Macrochlamys), 

134. 
nerva (Nigritella), 63. 
nevilli (}<alielln.), 274. 
nicobariea (Helix), 30: 
Nilgiria, 26. 
nobilis (Strept3xis). 1. 
nongsteinensis (Kaliella), 

271. 



nordenskioldi (Vega), 
206. 

notha (Alacrochlamys), 
120. 

novella (Ariophnnia), :37. 
noxh, (Macrochlo.mys~, 

11\). 
nucla (Macrochlo.mys), 

81. 

oblita (Helix), 60. 
obtnsus (Streptaxis), 9. 
operiens (Sitala), 232. 
opi para (Macrochlaluys), 

84. 
orbinteR (Euplecta), 72. 
originnria (Ma.cro-

chlamys), 11;-). 
ornntissilna (Khn-siella), 

l()O. 
Orobin, 77. 
orobiu. (Oxytes), IG9. 
ovata (Cl·yptaustenia), 

182. 
Oxytes, 106. 
oxytes {Oxytes}, 107. 

pncata, (Macrochlanlys), 
114. 

pa.cbypleuris (Helix), 
252. 

pnlma1"ia (Sitala), 230. 
pankabariensis (Girasia), 

201. 
panchetRnsis (Orypt

a~lstenia), 188. 
pnnsa (Khasiella), 161. 
papilla spira (Cryptaus-

tenia), 301. 
partita (Euplecta), 65. 
l)arvatella, 145. 
patane (Macroohlamys), 

89. . 
pa tens (Macrochlamys), 

121. 
pau~istrio.ta (Kal iella), 

26ft 
p8~lrhiensis(Euaustenia), 

152. . 
pauxillula (Macro-

ch1alnys), 124. 
pedina (MacrochlamYR), 

132. 
peguensis (A.ustenia), 

197. 
peliosantbi (Kaliella), 

272. 
perfragilis (Macro-

chlamye), 90. 
p('rCucata (Macro-

chlalnys), 138. 

AJ~pnADETICA.L INDEX. 

perfu('ata (Mic1"OC1stino.), 
256. 

perfucnta, 1~r. binten
nensis (Microoystinn), 
200. 

perin~ou8picua (Mac~o
chlalnys), 129. 

peringnndensis (!Iacro
chlamys), 138. 

peroteti (Streptaxis), 10. 
llerpauln (Macro-

chlalnys ?), 123. 
perplano. (Macro-

chlalnys), DU. 
perrotteti (Macro

chlalllYs), 1a6. 
perl"oLteti (Microcystina) 

(No.nina), 188. 
perponatus (Streptaxis), 

14. 
pm-tenuis (Satielln.), 224. 
petasus (Macrocblamys), 

115. 
lJetasu8 (N anina), 120. 
p~titi (Streptaxis), 4. 
petrosa (AIacrochlamys), 

77, 96. 
pfeiffeti (Strcptaxis), 6. 
pfei1ferianus (Streptaxis), 

6. 
ph idias (Eupleeta), 71. 
.phutongensis (Sitala). 

233. 
. phyllopbila (Sitn,18), 232. 
ping0l111gensis (Khnsi· 

ella), 162. 
pirriei (Ennea), 22. 
placita. (Sitnla 1), 235. 
pl8,nguncula (Ennea), 23. 
plnniuscul& (Macro-

chIalnys),302. 
planospim (Vitrina), 

189. 
platychlamys (Eury

chlo.lnys), 188. 
pleurostonloides (Strep

taxis), 11. 
plieatnla. (Nanina), 110. 
plicife~ (Macrochlamys), 

110. 
politissima. (Ravana), 50, 

51. 
pollux (Oxytes), 169. 
polypleuris (Rabula), 

252. . 
poongi (Macrocblamys), 

122. . 
prreeminens (Euplecta), 

fi9. 
prD.'stans ~Orypto801na), 

211. 
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pro.va (l\£acrochlo.mys), 
]37. 

prestoni (Euplect.&), 64. 
prolniscua (Synmn.), 156. 
pronn. (Mn.crocb lamys ), 

152, lou_ 
prono. (SyallUl.), 154. 
prona, var. huttoni 

(SyBIlla), 155. 
pronus (~trcptnxjs), 14. 
pseudaulopis (Macro

chlalnys), 128. 
Pseudt\ustenia, 200. 
pseudochoinix (Macro

chlamys), 125. 
l)seudovitri noideR(Afacro-

oblamys) (Nanina), nr.. 
pulchella (Euplecta), Jjn. 
Puhnonat~, 1. 
ptnnilio (Streptaxis), 6. 
pungi (MacrochlalllYs ?), 

122. 
pyln.ica (&8arl\). 24!i. 
pyranlidalis (Sitala ?), 

23'" 1JtJ. 

radha (Girasia), 201. 
Rahula, 249. 
rakaensis (Macro-

chla)ny~), 88. 
ramriensis (Nanina), 

117. 
Rat,njldvipia, 74. 
Ravana, 50. 
ravanre (Streptaxis), 13. 
r8.7"o,miensia (Macro-

chlanlYs). 109. 
recondita (Sitala), 236. 
regulata (Eurychlamys), 

190. 
resinula (Kaliella), 207. 
resplendens (Austenia), 

\94. 
resplendena (Orobia), 

276. 
resplendens (Sarika), 

276,277 .. 
resplendens, flar. atricolor 

(Macrochlamys), (Na
nina),l00. 

retrorsa (Dyakia), 300. 
richilaensifi (Kaliel1a), 

266. 
·richilaensis, var. (Kali

ella), 266. 
rich ilaen sis (Macro

chlamys), 90. 
rimicoln. (Sitala. 1), 23ft 
rinki (Microcyst-inn), 

254. 
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ris~om€.lnsis (Kn1i€.llln), 
2[)!l. 

rohert.i (lIncrochlnlllYs), 
112. 

rog<'rsi (Dl1rgelln), 21!). 
rorida (MacrochlnlllYs), 

94. 
rosnmondo. (Euplccta), 

58. 
rll be 11 oci n ctn. (};f IW ro

chlatnyEC), 103. 
rllbrn. (OrYl>togirasiu), 

204. 
r~lbra (Girasia), 201. 
ruga (Kaliena), 270. 
rusticula (Macro-

chlatnJR), 114. 
rutila (MacrocblanlYs), 

135. 
ryssolemma (Hclix), 34. 

Mccata (HeJix), 890. 
Sakiella, 237. 
salicensis (Kn1i€.lUa), 262. 
snliu8 (Durgella), 217. 
saHus (Helicarion), 216. 
sahnonea (Afncro-

chlamys), 106. 
Sal winensis (Mncro

ohlanlYs), 118. 
Ml) keyan us (Streptaxis), 

8. 
sn.nkeyi (Streptaxis), 8. 
'Sarama,275. 
Sarika, 276.' 
safa (Macrochlam,lt), 

114., 
sath iI_neis (Macro-

chiamys),92. 
Satiella, 2'21. 
ecalptus (Streptaxis), 12. 
schistostelis (Sophina), 

286. 
s~obinoides (Euplecta), 

64'1 
BCul pta (Entlea), 22. 
BCutella (Vitrina), 149. 
seatoni (En nell ), 19. 
semidecussata (Euplecta), 

57. 
semifusca (Helix), 135. 
aemirugata (.Ariopha,llta), 

35. 
,Semperia, 299. 
seposita (Durgella),211. 
eequax (Macrochlamys), 

86. 
sequins (MacrocblamYR), 

87,88. 
.eerahanensis (Allstenia), 

149 •. 
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scrrulB (Khnsielln). IG2. 
Semra, 241. 
~hanellsi8 (AustclIin),] V7. 
I'hn nensis (Oxytt.\~), .168. 
shengo.'cnsis (l\Iucl"o:-

chlalnys), ]04, :!9(1. 
she,osroynnl\ (Microcys-

t · ) qr:(' Inn, _., t. 

shillongcnsc (Hclimrion), 
200. 

shi11ong€.lllSia (Kalielln), 
268. 

sbisha (MacrochlanlYs), 
.111. 

sigurensis (Kalip.l1n.), 2fi!l. 
sikkimensis (Austenia), 

198. 
sikkhnensis (KalieIla), 

2{)8. 
sikkilllenElis,t1ar.nlain'War

ingi (Ibycus) (Girnsia), 
198. 

si1chnrens~s (Cryptaus
tenia), 186. 

simoni (Helniplectn), 43. 
sispal"ica (Ariophanta), 

37. 
Sitala, 225. 
sivaleosis (Helix), 258. 
solata (Ariophanta). 46. 
soli~a (AuKtenia), 196. 
solidnlus (St1"t'ptaxis), 7. 
solidum (Helicarion), 

196. 
80namurgensis (Khasi-

ella), 166. 
Sophina. 283. 
Sophininre, 283. 
aplendena (Macro-

chlamys), 167. 
splendeDs (8yma), 153. 
spreta (Macrochlamys), 

121. 
srimani (Sit ala), 235. 
staifordi (Staifordia), 299. 
Sta1fordi&, 296. 
stenastoma (Ennea), 23. 
stenopylis (Ennea), ]7. 
stephu8 (Mlicrocblamys), 

127. 
8tew~rti (Microoystina h 

255. 
stoliczkauus (HelicarioIJ), 

150. . 
Streptaxitlre, 1. 
Streptil~js, 1. 
stricklandi (Macro-

.chlamys), W. 
Stylomntophora, 1. 
su~utus (Streptaxis), 

'16. 

subcnstor (Ellplcctn), fi8. 
subconoiden (Hclix), Hr,. 
8ubconvnllll.ta (Macro-

chlumys), 280. 
8lrbcornea. (lI~lix), 2:17. 
subCOEltulutn (EnnE'n), 21. 
subcostlilata (l{ali ell a), 

2H2. 
eubdecus~ntn. (Eupl~ctn.), 

55. 
su~jectA (Macrochlamys). 

iJ8. 
8ubkpondaensis (Nanina), 

67. 
subnnno. (Sitnln ?), 284. 
subopacu. (Euplecta), 01, 

65. 
subpetaslls (lIacro

chlaHIys)"l Hl. 
succilJ~n t (J1·yptnust ell in), 

180. 
superllu& (Mncro

chlalllYs), 88. 
Syallla, 15~. 
sy lhet.ensis (Macro

chlamys), 97. 
sl:lvicoln. (Oxy~s), 169. 

tancliBnenRis (Khasielln), 
1()6. 

tanirensis (Macro-
chlalnys), 112. 

Tnllychla.lUYS, 77. 
Taphrospira, 279. 
taprobanensis (Helix), 39. 
'l'ennentia, 204. 
teouioola (Mjcrocystis) 

(~anina), 130. 
tenuicula (Macro-

chlamys), 130. 
tenuior (SakieUa), 289. 
tenaensia (KaHella), 265. 
terminus (Macro-

chlamys), 106. 
Testacel1ic1re, 1. 
textrina (Hemiplecta), 

292. 
thebnwi (Streptaxis),6. 
theobaldi (Euaustenia), 

152. 
theobaldi (Hoplit€.ls) 
. (Relicnrion), 200. . 
theobaldi (Stl'eptaxis), 9. 
theobaldi (8yama), 157. 
tb.eobaldiana. (Bensonia). 

17~. 
theodori (Hemipl~ta), 

292. 
thwaitesi (Tennp,ntia), 

200 ... 
thyreua (Ariopbantn), 34. 



tickelli (Ilelix), 243. 
tinostorua (Homiplecta), 

40. 
tirutana (Ka.1i"lIa), 271. 
titanica (Helix), 41. 
todarUlll (AIacro-

chIalnys), 136. 
tornputuensis (Staf

fordia), 299. 
tranquebarica (Gulasis), 

35. 
transpetata (Eupleota), 

57. 
tratanensis (Macro

chlamys), 138. 
trnvancorica (Euplecta), 

58. 
trifu.sciata (Helix), 29. 
t"imcni (Euplecta), 66. 
tugurium (Macro-

chlalnys). 81. 
turbinata. (Naninn.), 38. 
turbiniforlnis (IIcIix), 

22(t 
tUI'loicula (Ennen), 2'J. 
turritclla (Euplccta), 70. 

uda (Macrochlamys), 
lOt. 

umbrnticola (Macro
chlaulYs), 113. 

unl bri no. (Macro-
chlaluys ?), 134. 

undosa ~Heillipiccta), 
291. 

uter (Jlelniplecta). 29L 
\l vida. (Sitala), 238. 

vn.gl),tn. (I{nlielIa), 2(,4. 
vallicoh\(Macrochlaluys), 

136. • 
vn.ru. (Ennea), 16. 
Vega, 204. 
VCullsta (Austenia), 195. 
ve,·.oncosu. (C~oyptnns-

tenia), 18::!. 
v~rruculu. (Euplecta), 63. 
\'csil."uln. (}Iacrocbln,lllYs), 

7n, 140. 
viclna. (Kha.siol1a~), 158. 
vii i p'-"lSU( MucrochLalll ys), 

137. 
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vit.elliflll (Jlo)i~), 36. 
vitloinoidcs (Ilclix), {)5, 

13~. 
vitrinoides (Nn.ninn), 07, 

99. 
vulcani (Kaliello.), 260. 
vulcania (Sitala), 228. 

warnefordi (Microcys-
tina),255. 

watsoni (Streptaxis), 11. 
woodiallD. (.\1acro

o)}lamys), 135. 
woodlnasoni (Ml\cro~ 

chlumys), ]27. 
woocllnasol1 innn. (Macro

chlatUYs), 12i. 
wynnii (llen~oniu.), 175. 

Xestina, 26. 

zClnocnsis (Cryptaus
tenia), 185. 

z6moensis (]\{ncr()
clthunys). ua. 

ZolliUdw, 25. 


