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I~ issuing the First Part of ‘ Land and Freshwater Mollusca
of India,” the undersigned is attempting to carry out what
the editors of the ¢ Conchologia Indica’ express a hope of at
the end of their Preface. They say that work was never in-
tended to be exhaustive, but to assemble in one book species
which were dispersed in scores of other volumes. I can
hope to do but little more.

But the ¢ Conchologia Indica’ was brought to an end
before the editors had exhausted all the known species from
India; and since then a very large number of new forms have
been discovered in that vast country, with its varied climate
and conditions, and where every year new areas are visited
by the naturalist and colleetor. Although I have published
many new species brought together by myself, there are still
many left in my collection; while H. F. and W. T. Blanford,
Col. Beddome, W. Theobald, Geoffrey Nevill, Col. Main-
waring, Dr. Hungerford, Dr. Townshend, Professor J. Bayley
Balfour in Socotra, Messrs. M. T. Ogle, A. Chennell, W.
Robert, and H. Godwin-Austen have added many an addi-
tional species to the list, so that there is mo lack of
material. With the aid of the above gentlemen, and others
1 hope to make this supplementary work as valuable as its
predecessor.

Mr. W. T. Blanford, in a late paper in the ‘Joourn.al of
A2



INTRODUCTION.

the Asiatic Society of Bengal °*, summing up what has been
done in Indian conchology, says :—The same decade (1870
_to 1880) has seen the completion of a series of illustrations,
many of them well executed, of Indian land and freshwater
shells, the ¢ Conchologia India’ of Hanley and Theobald.
The work is mainly due to Mr. Hanley, upon whom the
whole of the editorial labour has fallen, Mr. Theobald having
been absent in India during the publication. Whilstitis
impossible to avoid regretting that more complete illustrations
of most of the species have not been given, and that some
- additional details have not been furnished in the accompany-
ing letterpress, it is unquestionable that the plates are a
valuable contribution to the knowledge of Indian Mollusca.
..... Two other rather important works on Indian land
and freshwater shells have heen issued since the completion
of the ‘Conchologia Indica.” One of these is Mr. Theobald’s
¢ Catalogue of the Land and Freshwater Shells of British
India,’ the other Mr. G. Nevill’s ¢ Hand-list of the Mollusca
in. the Indian Museum, Calcutta,” Part I. ..... This
work is especially important for the large number of exact
localities given; ... .. and in many points the classification
adopted for the Helicidz of India is a considerable improve-
ment on any thing that had previously been published. At
the same time there is, I believe, very much more to be done
before these puzzling shells are properly arranged.”

Every illustrated work of this kind is a step in advance in
_the study of Natural History; and I propose, besides the
figuring of new species, to take up those minute forms that
have not been sufficiently enlarged and well drawp in the
¢ Conchologia Indica,” such as the small forms of Helices,
and those among the Cyclophoridze and Helicinidee—Alyceus,

Dipiommatina, Acmella, Georissa, &e.

# « Contributions to Indian Malacology.—No. XIL.” (Dee. 1, 1880).
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Drawings of the animals will also be added, with the ana-
tomy whenever it can be obtained, showing the odontophore
&e., by the help of which I trust we shall be able to arrive at
some better-defined system of classification to what we have
now, based solely on shell-characters. We shall then be
better able to understand the relationship between our Indian
.genera and those of the neighbouring regions which are
being worked out on one side by Professor von Martens and
O. Semper, and on the African &ec. by Professor A. Morelet,
J. R. Bourguignat, and many other foreign conchologists.

Not the least important part of the work will be attention
to the record of accurate distribution of species ; and I shall
always give the exact locality and districts of India, with
elevation &e.

I shall not limit myself to political boundaries, or what is
termed British India; such boundaries are being constantly
altered or overstepped by the naturalist; the progress of a
friendly mission or the entry of a punitive force into some
adjacent independent country brings a fresh crop of objects
of natural history. I therefore take as a northern limit the
watershed of all the rivers that flow into the Indian Oeean
through the countries named on the titlepage ; thus the Indus
will include the whole of Afghanistan and Kafiristan, Swat,
Gilgit, Baltistan or Little Tibet, Ladak, Rudok up to the
Manasarowa Lake. The Brahmaputra will include that vast
unknown country northwards and eastwards of the junction of
the Dihong and Dibong rivers, any part of which we may see,
and I hope to see, explored within the next four or five years,
and the same of the Irrawaddy and Salween, while the southern
extension of the Mulé-it range, in Tenasserim, down to the
Malay Peninsula, gives a very well-defined boundary in that
direction. I have included South Arabia as far as the vicinity
of Aden, because on that side we have a mingling of Hast.
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African and Indian forms. Unless we take the wide area
indicated ahove, we shall never be able thoroughly to eluci-
date the distribution of the different genera and species, and

~ how they overlap the confines of the Oriental, Palearctic,

African, and Malayan Regions.
A great want in India at present is that of good text-books
" on the Natural History of the country for the use of Euro-
pean and native students. The Vertebrata have received
attention, and many able works have been written on some
classes: all these, however, are not brought up to our present
~ knowledge. But nothing has ever been attempted among
the vast array of the Invertebrata; and I only hope that the
small additional labour I bestow on one group, the Mollusca,
will hereafter lead up to such Handbooks being published ;
but I fear nothing can be expected without some Government
assistance, such as was once afforded to Dr. T. C. Jerdon to

bring out the ¢ Birds of India.’

H. H. GODWIN-AUSTEN.

(48
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Family ZONITIDZA *.
Subgenus KALIELLA.

(Plates I. & I1.)

This genus was formed by Mr. W. T. Blanford in February 1868,
and published in the ¢ Annals and Magazine of Natural History’ T3
he included in it :— \

1. fastigiata, Hutton. Western Himalayas, Nilgiri Hills.

9. barrakporensis, Pfr. Base of Sikkim Himalayas, and Kal-
ryenmullay Hills, near Salem, in 8. India (Foote).

3. aspirans, W. & H. Blanf. Nilgiri Hills,

Now the first type-shell, fustigiata from the Nilgiri Hills, as I
show further on, is not Hutton's species from the N.W, Himalaya,
which Mz, Blanford T do not think then had had an opportunity of
comparing it with ; so we must fall back on barrakporensis and take

: : i der at
* The genera and subgenera will be treated of in mo particular orcel
vesent, but as data concerning them can be pub together lln:lii :l;:ndb?;)‘;tlgi
completed. The classification can hereafter be attempted ; We 8 lt,h o i
able to judge what weight, generic or gubgeneric, t0 gI¥¢ to the mapy geriera
now recorded from the Indian Region. J o
+ “On Indian Species of Tand-Shells belonging to the Greners Heliw, Linu,,
and Nanine, Gray.”
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it, as the typical form of the genus. Fortunately, it is immaterial in
this instance which species is taken, for it is quite clear what group
of shells Kaliella is intended to include, and either three species
might be taken for the type. I wish one could say this of some
other genera— Nanina, Gray, for instance. The first two species of
Mr. Blanford’s genus were included by Albers (* Die Heliceen,” 1860,
edit. Von Martens) in his genus Z'rochomorpha ; but, as he has taken
trochiformis, Fér., from the Fiji Islands, as the type, it must be
‘exclusively used for species from that part of the world, which are
not at all likely to be related to these Indian forms; moreover, when
Trochomorpha was made to hold such very dissimilar shells as fus-
tigiata, anceps, and serrula, the sooner it was restricted the better ;
and attegia, infula, cacuminifera, and ara were SOOI removed from
it by Stoliczka, the first becoming the type of his genus Conulema
(7. A. 8. B. 1871, p. 236), the second the type of Adams’s genus
Sitala, which has priority. Drawings of species of this genus I hope
to give at an early date.

Karrerza sArrAxPorENsts, Pfr.  (Plate L. fig. 1.)

H. barrakporensis, Pfr. P. Z. 8. Dec. 1852, p. 156 ; Chemn. ed. ii.
Heliz, n. 969, t. 147. figs. 20, 22; Conch. Ind. pl. lxxxvii. £. 7 ;
Theob. Suppl. Cat. C. I. p. 20; Benson, Ann. & Mag. N. H. April
1859, p. 272; Nevill, Hand-1. 1878, p. 41. no. 191.

Original description :—* H, testa subperforata, elevato-trockiformd,
tenui, striatula, nitida, pelucida, fusco-cornea ; spira conicd, acuti-
wscula ; sutura profunda ; anfr. 6, convewts, lente accrescentibus,
ultimo carinato, non descendente, basi convexiuseulo ; apertura vix
obliqua, depressa, subangulato-lunari ; _perist. sumplici, tenui, recto,
margine columellari brevi, ad perforationem punctiformen reflewi-
usculo.

« Diam, 33, alt. 3} mill.

“ flub. ad Barrakpore, Indize (Bacon).”

The animal is of a pale colour, with a distinch gland at the ex-
tremity of the foot, with a well-defined lobe above it. Stoliczka,
in his description attached to a drawing left to us by him, says—
+1 have not seen any mantle-lobes; pinkish grey, tentacles and
head darker.” In J.A.S.B.1871, p.237, the same author writes—
«The anatomy of H. barrakporensis closely resembles that of
Conulema, but the dentition is different, that species having fewer
teeth in a transverse row and a greab number of the median ones
enlarged, all being squarish, not pectiniform.”

Locality 9 Tx Museum Cuming, now in collection of W.
7. Blanford, marked an authentic specimen.

Shell pymmidal, subperforate ; sculpture very fine close-set rib-
bing, with fine spiral lines on base ; colour umber-brown ; spire
high, conic, sides slightly convex; suture moderately deep; whorls
54, convex, keeled on last, convex below ; aperture suboblique,
quadrately lunate ; peristome thin, eolumellar margin subvertical

and glightly reflected near the perforation.

L
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*Size: major diam. 0-12 inch, alt. axis 01 inch.
9 3:0 mm., e 2:6 mm.

Karrerra BarrAXPORENSIS, Pfr. (Plate I. fig. 2.)

Locality. Barisal, forty miles above, near the river Megna, Lower
Bengal (G'.-4.).

Shell pyramidal, somewhat depressed, base flat; sculpture rather
close, fine costulation, each rib distinct.the spiral sculpture on the
base like that of Mussoorie specimens (Plate I. fig. 35); colour
horny brown ; spire moderately high, broadly conic, sides very
slightly convex; suture shallow; whorls 5, sides flatly convex ;
aperture quadrate ; peristome thin, columellar margin subvertical.

Size : major diam. 0-13 inch, alt. axis 009 inch.

5 33 mm., 5 2:3 mm.

In a paper entitled “ Notes on the Land and Freshwater Shells
of Kashmir &e.” (J. A. 8. B. 1878, p. 142), Mr. W. Theobald remarks
that the specific name of this shell is badly chosen, this being a hill-
species (not found on the plains, unless transported on plants). T
found it very abundant in the above locality in the bamboo-clumps.

KALIELTA BARRAKPORENSIS, Pfr., = stvalensis, Hutton, var. (Plate L.
figs. 3, 8a, 3b, and Plate IL. fig. 1.)

Locality. Mussoorie, N.W. Himalaya, about 7000 feet (G'.-4.).

Shell scarcely perforate, conoid, base flat ; sculpture distinct, fine
transverse ribbing, close set, touching, the spiral striation on the base
regular and wide apart, 4 to 5 lines =005 inch (Plate L. fig. 3 6);
colour pale brown; spire high, pyramidal, sides convex: suture
shallow ; whorls 7, flat; aperture semilunar ; peristome thiny ze-
flected on columellar margin, which is perpendicular.

Size: major diam, 0-14 inch, alt. axis 0-10 inch.

5 3:6 mm, " 2:5 mm.

Benson, in “Descriptions of new Helicide contained in the Darji-
ling Collections of Messrs. W. T. and H. F. Blanford” (A. & M. N. H.,
Apr. 1859), writes :—¢ Two' bleached and broken specimens of a
small shell allied to H. fastigiata, Hutton, from the Western Hima-
laya, were found by Mr. W. T. Blanford at Pankabari and in. the
Rungun valley, at elevations of 1000 and 4000 fect. They cannot
be distinguished from Pfeiffer’s . barralporensis, of whieh speci-
mens were sent to me by the late Dr. J. F. Bacon from Titalya,
on the border of the Sikkim Terai, before the shell was seen 1{5’
Dr. Pfeiffer ; others were more recently taken by Capt. Hutton in
the Dhoon valley, below Landour, and were transmitted to me by
him under the MS. name of sivalensis, H. ..« .+

* Tn all deseriptions the most reliable measurement; is that of bf;loe ;llz‘]or
diameter ; not so that of the height, for it is often doubtful 2ot it h?{e fn a 0}111.
Tn this and the following descriptions the height of the shell Jsutf en F?lilh_t no
lowest portion of the body-whorl at the columnar margin to ﬁ &lpex i is I
have found much easier to take than the vertical distance fronlxi e <::es edgo -
of the aperture to the apex. It is simple enough with the Uft (}ﬂly reﬁsul‘l'n
instruments when dealing ‘with solid strong shells, bukb very datigerous with
small fragile forms.



L,

LAND AND FRESHWATER

H. barrakporensis near Caleutta is more than doubtful. There is a
country-house called ¢Titalya,” near Barrackpore, which may have
given rise to an error in the statement of the locality of the species.”

It will be seen, however, below that both Nevill and Stoliczka
have taken it in or near Calcutta.

Mr. Theobald (. c. p. 142) records a single specimen of this species
from Kashmir, 6 mm. in height. This must be either an error in
measurement or it is another species, for I have never seen among
hundreds of specimens any approaching this size.

~ Nevill gives'(Zc. p. 41) the following localities :—1. Parasnath
(Stol); 2. Pegu (Stol); 3. Prome (W. 7. B.); 4. Thyat Myo (Dr.
Hungerford) ; 5. Teria Ghat (G.-4.); 6. Khandala (Stol); 7. Cal-
cutta (Nevill & Stol). It would be interesting to see those from
No. 6; those from Burmah are very possibly K. vuleant, described

further on.

Karterra cHERRABNsTS, n. sp.  (Plate L. figs. 5, 5a.)

Locality, Cherra Poonjee, Khasi Hills (G'.-4.).

Shell elongately pyramidal, scarcely perforate ; sculpture very fine,
regular transverse ribbing, with very fine, regular, close-set spiral
ribbing on the base, 12 lines =005 inch (fig. 5@); colour dull
brown; spire high, sides convex ; suture shallow ; whorls 6, sides
flatly convex, a distinct sulcation on the keel of the last; aperture
semilunate ; peristome thin.

Size: major diam, 0-10 inch, alt. axis 009 inch.

5 2:5 mm., S imm

Garo Hills, one specimen. Very smooth, but under lens has miero-
scopic transverse ribbing. ¥

The largest are from Teria Gthat. Height of spire equal to diameter
of base; major diameter 3:0 mm.; colour ochraceous; whorls 7 ;
ribbing very distinct (Plate L. fig. 7 and Plate II. fig. 2).

T have three specimens, from the Dikrang valley, Dafla Hills,
from the North Cachar Hills, and Laisen in the Naga Hills.

K ALIELIA CHERRAENSTS, n, var. (Plate I. fig. 6.)

. Locality. Forty miles above Barisal, on the river Megna, Lower
Bengal (G'.-4.). ’ g
Sculpture very fine, regular, rather distant eostulation, with very
fine, close-set spiral striation on base, while in many specimens
quite smooth ; colour pale ochraceous brown ; spire, vide description

of the Khasi shell. _ _
Size : major diam. 0-15 inch, alt. axis 0-11 inch.
p 2-7 mm,, 7 28 mm.

This shell is almost identical with the Khasi-Hlu species, heing,
perhaps, rather more convex on the sid.e of the spire, a character
which distinguishes all the forms of Kaliella from those hills from

fatter-sided barrakporensis of the N.W. Himalaya

the much more ! ox
&o. The waters of. the Barak in Sylhet drain into the Megna, and

this species must be constantly washed down by them,
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KArnerra xmasraca, n. sp.  (Plate 1. fig. 8.)

Locality. North Khasi, numerous (G.-4.).

Shell imperforate, elongately conical, rather tumid ; sculpture
microscopic ribbing, quite smooth under ordinary lens; colour glassy
white ; spire conic, sides convex ; suture impressed ; whorls 8, sides
convex ; aperture almost semicircular; peristome thin, columellar
margin perpendicular, rounded below.

Size ; major diam. 0:09 inch, alt. axis0:15 inch.

o 2:3 mm.,, - 2:7 mm,

i K3AI).IELLA MUNIPURENSIS, 1. 8p.  (Plate I. fig. 9, and Plate II.
g, 3.

Locality. Munipur Hills, N.E. frontier (G.-4.).

Shell elongately conical, base flat ; sculpture fine transverse continu-
ous ribs, very fine and close, concentric on the basal side; colour dull
ochraceous ; spire as high as breadth at base, conic, sides rounded
apex blunt; suture impressed ; whorls 63, slightly convex ; aperturé
semicircular ; peristome thin, columellar margin slightly curved.

Size : major diam. 3:0 mm., alt. axis 3:0 mm.

This shell differs from the Cherra and Khasi species in the whorls
being more convex, more tumid below, and the columellar margin not
80 oblique, It is nearest in shape to K. aspirans of Southern India.

KALIELLA MUNTPURENSTS, var. (Plate I, fig.10.)

Locality. Phinggam, Lahipa Naga Hills, 5000 feet (G.-4.).

Shell elongately pyramidal, keeled, but not sharply; sculpture
fine transverse ribbing on whorls, fine radiating on base; colour
bleached ; spire high, sides convex ; suture shallow ; whorls 54, sides
flatly convex ; aperture semiovate ; peristome thin, columellar margin
strong, perpendicular.

Size : major diam. 0:09 inch, alt. axis 0:09 inch.

5 2:3 mm,, W 2:3 mm.

KArerta stcurensis, n. sp.  (Plate I. fig. 11.)

Locality. Nilgherri Hills, Seegoor Gthat and Neddiwuttom Passes
(W. 7. Blanford).

Shell subperforate, conical, rather flat on base; sculpture rather
fine, irregular-sized, transverse ribbing, especially well deve}OP"”-‘d -
base, with no spiral ribbing there; colour, umber-brown epidermis ;
spire conie, sides rounded ; whorls 7, sides rounded ; aperture Iunate ;
peristome well rounded below, columellar margin oblique,

Size: major diam. 013 inch, alt. axis 0-12 inch.

% 8125 mm.,; 5 30 mm,

Animal unknown.

This is the shell referred to by Messrs, W. T. and H, F. Blanfos(},
after the description of H. aspirans, in J. A. 8. B. 1861, P 356,
ag closely resembling H. fastigiata, Hutton, from the above loca.
lities,. In Mr, W, T. Blanford’s collection I find he must have

:
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afterwards altered his opinion regarding it, for the label ( fustigiata)
is covered with another (barrakporensis); but, although close, it is
certainly not that species; and in the same paper (Contributions to
Indian Malacology, No. IL. p. 358) H. barralporensis is referred to,
and a figure is given on plate ii. fig. 5 of a specimen received from
Mr. R. Bruce Foote, who found it on the Kalryenmullay group of
hills near Salem. I have given a copy of this figure (Plate I. fig. 4),
and which appears to be this species. But the shell is not in
Mr. Blanford’s collection, which he has, during his absence in India,
so kindly left with me to refer to and take care of. H. fastigiata,
' Hutton, of the N.W. Himalaya, does not occur in South India; and
Mr. Foote’s specimen of barrakporensis may present, on a closer
examination, some slight difference from the type form. The drawing
shows it to have very flat sides to the spire, with a very acuminate

apex.

)

KanierA Aspirans, W. T. & H. F. BIf. (Plate I. fig. 12, from
specimen in coll. W. T. Blanford.)

ZLocality. Nilgherri Hills, Madras (W. 7. B.).

Described in the J. A. 8. B. 1861, p. 355, pl. i. fig. 12, very
roughly drawn.

Type from near Pykara, rare.

Conch. Indica, pl. xvi. fig. 4 is not in the least like; it gives the
idea of a thickened peristome.

Th. Cat. Conch. Ind. p. 20.

Nev. Hand-list (1878), p. 41. no. 197.

Original description :—¢ Testa viz perforata, elevata, pyramidalis,
viz striata, tenuis, cornea, Spira turrita, apice obtusa, sutura parum
profunda,  Anfr. T, convewiuscul, lente crescentes, ultimus non de-
scendens, basi convexus, carina obtusa, prope aperturam evanescente,
cirewmdatus. Apertura subverticalis, transverse lunata, semacircularis ;
peristoma tenue, rectui, marginibus distantibus, columellars breviter
reflewiusculo.

¢ Major diam. 2:0 mm., alt. axis 3:0 mm,
) 0:08 inch, ,, 012 inch.”

KAniELLA VULCANT, 1, sp. (Plate T. fig. 13.)

Locality. Puppd-doung Hill, Burmah (W. 7. Blanford).

Shell ovately conical, rather tumid ; eculpture transverse, mode-
rately close ribbing, on base radiating from umbilicus; colour
(bleached ) apparently of usual horny colour ; spire conic, moderately
high, sides convex, apex well rounded ; suture shallow ; whorls 6,
gides convex ; aperture widely lunate, slight angulation below ;
peristome thin, slightly reflected ; columellar margin straight,

subvertical. p
Size : major diam, 012 inch, alt. axis 0:09 inch.
i 30 mm., 5y 28 mm.
an extinet voleano in Upper Burmah below

Puppd-doung is

Mandalay, and some 25 miles from Pagan, on the left bank of the

lig
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Irrawaddy. The specimen described was given me by Mr. W. T.
Blanford, who collected so many fine shells in that country. It is

an interesting species, in its convex sides approaching the N.E.

frontier forms, but at same time not like any of them in the rounded
form of the apex and large aperture.

EXPLANATION OF PLATE I.

(Al figs. enlarged seven times.)

Fig. 1. Kaliella barrakporensis, Pfr., typical. TLocality ?
2, —— ——.  Near Barisal, LowEr Bengfvfl. el

Gk —— , =sivalensis, Hutton. Mussoorie, N.W. Himala a
g : sculpture on base, X 50. 4 to 5 lines=0-005 incl{ ]
. 4. ——, close to barrakporensis; copy of figure in J. A. §. B Salem
Madras. i '
5. cherraensis, G.-A, Cherra Poonjee, Khasi Hills,

ba, — : sculpture on base, X 50. 12 lines=0-005 inch.
6. —— ——, var. Near Barisal, Lower Bengal.
) — . Fine specimen, Teria Ghat, Khasi Hills,
8. —— khasiaca, G.-A. Khasi Hills, northern slopes.
9. munipurensis, G.-A. Munipur Hills,
Ya. ——: sculpture, X 50.
10. —— ——, var, Phiinggam, Lahipa Naga Hills,
11, —— sigurensis, G.-A.  Seegoor Ghat and Neddiwuttom Passes,
Nilgherri Hills.
12, —— aspirans, W.T. & H. F. BIf. Nilgherri Hills,
18. —— wuleani, G.-A. Puppé-doung Hill, Burmah,

KArTerna sAINTIACA, n. 8p.  (Plate IL. fig. 4.)

Locality. Marangsip Peak, South Jaintia Hills, 5350 feef.

Shell subglobosely conoid, keeled, well rounded below ; sculpture
very close-set fine transverse costulation, concentric on base ; colour
pale olivaceous umber-brown ; spire conie, flatly convex; suture
impressed ; whorls 5%, sides convex ; aperture ovately lunate, sub-
vertical ; peristome thin, very slightly reflected, columellar margin
subvertical. )

Size : major diam. 0-13 inch, alt. axis 0:09 inch.

- 33 mm., Y | 218t

Three specimens are from Marangsip Peak and two from Sher-
faisip Peak, 5600 feet.

This species is very near barrakporensis, but is more convex on
side of the spire and more tumid below, with much wider and more
open aperture. ‘

KArrenra costunara, n, sp. (Plate IL. fig. 5.)

204 of Nevill's Hand-list, p. 42 (not named). ; )

Locality. Tanir Ridge, Dafla Hills, Assam, 4400 feet (Godwin-
Austen). p \

Shell pyramidal, sharply keeled, a single raised rib on the peri.
phery ; sculpture distant very distinct transverse wostulation, irpe.

gular longitudinal strim below ; colonr very pale olivaceous broywn ;
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spire high, sides flat ; suture moderate ; whorls 6, sides flat (species
not quite fully grown) ; aperture semiovate ; peristome thin, slightly
reflected on columellar margin.

Size : major diam. 0-13 inch, alt. axis 0-11 inch.

A 3'3 mm., %5 2:8 mm.

~ Assimilates in its distinct costulation to the next species, but is
much larger, with flatter sides, and is more pyramidal.

One specimen, Hengdan Peak, North Cachar Hills, ahout 8000 feet.

KALIELTA SUBCOSTULATA, n.sp. (Plate IT. fig. 6.)

Locality. North Khasi Hills.

Shell pyramidal, umbilicus hidden ; sculpture strong, well-defined
(often distant) ribbing, also fine radiate ribbing on the base ; colour
pale sienna-brown ; spire conic, sides very slightly convex, apex
acuminate ; suture moderately impressed ; whorls 6, sides convex ;
aperture semilunate ; peristome thin, slightly oblique near axis.

Size : major diam. 0-11 inch, alt. axis 0-08 inch.

2-8 mm., gy 2:0 mm,

”

KALTELLA PERAKENSIS, 1, sp. (Nevill, MS.). (Plate II. fig. 7.)

Locality. Perak (Dr. B. Townshend).

Shell pyramidal, very narrowly umbilicated, keeled ; sculpture
fine, somewhat irregularly disposed, transverse costulation on the
basal side, fine, close, regular, spiral or longitudinal ribbing ; colour
whitish grey ; spire conoid, sides moderately convex, apex subacute ;
suture impressed; whorls 6, sides moderately convex; aperture
gemilunate ; peristome rather thickened, strong, perpendicular or
angulate below at the columellar margin.

Size : major diam. 0-15 inch, alt. axis 0-12 inch.

& 3-8 mm, o 31 mm.

-

KartertA rAsTIeraTA, Hutton, (Plate II. fig. 8.)

Paper on the Land and Freshwater Shells of the Western Hima-
laya, by Lieut. T. Hutton, 87th Regt. N.I., and W. H. Benson, Esq.,
C.8;, J. A. 8. B. vol. vii. pt. 1, p. 217.

Type from Landour, N.W. Himalaya, Chemn. ed. Kiister, Helia,
p. 141, £. 15, 16. .

Benson, Ann. & Mag. Nat. Hist, April 1859, p. 272.

Nevill, Hand-list (1878), p. 40. no. 190.

Conch. Ind, p. 8, pl. xvi. f. 5.

Th. Cat. Conch. Ind. p. 20. i

Original description :—¢ Testa parvula, albido-cornea, mynuiissime
granulata, pyramidata, subtus plano-convera ; mzfmctzbus' septem, con-
vewiuseulis, ultimo acuto angulato, suturis leviter impressis i umbilico
evanescente ; apertura latiore quam longa ; apice 0btuso.

« Axis 016 mm.
& Animal heliciform, greyish, darker on the tentacula. Found on

dead leaves at Simla, in the Khads (vavins), and when in motion

[5
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carries its shell upright. It is not uncommon, but its smallness
renders it difficult to collect (Z7.).

“ It is more lengthened proportionally than either H. turbiniformis
of Patargatha and Berhampore, alluded to in p. 857, vol. v. of this
journal .. .... The animal does not appear to exhibit the beautiful
dark patches on a light ground which render that shell so conspi-
cuous, when the animal is alive, by the appearance of the tints
through the translucent shell (B.).”

Locality. Mussoorie, N.W. Himalaya (G.-A.).

Shell elongately pyramidal ; sculpture, regular fine ribbing ; colour
pale brown; spire high, sides slightly convex; suture shallow;
whorls 8, sides flatly convex ; aperture semilunate ; peristome thin,
perpendicular on the columellar margin,

Size : major diam. 015 inch, alt. axis 0-14 inch.

A 37 mm., o 3-8 mm.

Benson (I. ¢.) says “at Mussoorie and Landour #. fastigiata is not
uncommon ahove 5000 and beyond 7000 feet elevation. I procured
it most frequently creeping on the large wet leaves of Sazifraga
ciliata, in damp and shady situations-having a no_rthcrn aspect.”

Nevill (Z ¢.) records it from :—1. Mussoorie, Slmla.(Stolzczk.a); 2.
Darjiling (Stoliczka and Mainwaring); 3. Ara_kan Hills (,_Sgolwzka);
4. Naga Hills (A. W. Chennell); 5. Dafla Hills (Godwin-dusten).
I have not identified any in my own collection from t}lese two last-
named localities, and I think no. 3 should be re-examined.

KALIBLIA ELONGATA, n. sp. (Plate II. fig. 9.)

Locality. Raliang, Jaintia Hills (G'-4.). \

Shell very elongately pyramidal, not umbilicated ; sculpture, rib-
bing transverse at irregular intervals, some longitudinal or son-
centric striation near the umbilical region; colour pale ochraceous
brown ; spire very high, sides convex ; suture shallow ; whorls 10,
sides rather convex ; aperture semilunar, suboblique ; peristome thin,
reflected, and somewhat strong.

Size : major diam. 0-13 inch, alt, axis 0:20 inch.

5 3'3 mm., s 50 mm.

KALIELTA GRATIOSA, 1. sp. (Plate II. fig. 10.)

Locality. Kopamedza Peak, Anghami Naga Hills, 8375 feet.

Shell globosely conoid, angulate on periphery and rounded .bel.ow,
very closely umbilicate; sculpture very fine regular transverse ribbing,
also on the basal side, with & well-marked catination on the kfel ;
colour pale horny brown ; spire moderately high, cono;d,blunt;; sul (lilrg
well impressed ; whorls 5, very convex ; aperture §emﬂunate, rg;m e
below ; peristome thin, slightly reflected, suboblique from axis.

Size: major diam. 3:5 mm., alt. axis 2:5 mm.

KArieriA NAGAENSTS, n, sp. (Plate IL. fig. 11.)

Locality. Kopamedza Peak, Anghami Nagé Hills,
(G.-4.). ‘

8375 feet
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Shell pyramidal, of thin texture, subperforate ; sculpture, regular
distinet oblique costulation, radiating from umbilicus below ; - colour
pale horny brown ; spire high, conic, apex blunt, sides flat ; suture
shallow ; whorls 6, sides somewhat convex, the last whorl keeled
and with a distinct carination ; aperture semilunate ; peristome thin,
slightly reflected near axis, and subobligue.

Size : major diam. 0+14 inch, alt. axis 0-10 inch.

5 3:6 mm., w26 'mm?
Two specimens, Hengdan Peak, with sculpture finer.

Kazrmrra ?.TERIAENSIS, n. sp. (Plate IT. fig. 12.)

Locality. Teria Ghat, southern base of Khasi Hills, about 300 feet,
Shell depressly pyramidal, rounded on base, narrowly umbilicated ;
sculpture, on the upper whorls oblique transverse fine ribbing visible ;
colour bleached ; spire conie, sides flat; suture shallow, a thin fine
raised beading following it; whorls 5, flattened, the last sharply
keeled ; aperture oblate ; peristome thin, the columella thickened

and perpendicular, slightly reflected.
Size : major diam. 0-14 inch, alt. axis 0-08 inch.

1 36 mm., o 2:0'mm,

EXPLANATION OF PLATE IIL.
(A1l figs, enlarged seven times.)

Fig, 1. Kaliella barrakporensis, Pfr,,=sivalensis, Hutton, var, Mussocorie,
N.W. Himalaya,
cherraensis, G,-A. 'Teria Ghat, Khasi Hills.
3. —— mumipurensis, &.-A. Munipur. g S
4. —— jaintiaca, G.-A., Marangsip Peak, Jaintia Hills.
costulata, G.-A, Tanir Ridge, Dafla Hills, north of Assam
valley.
i s'zytbcosz'ulm‘a, G.-A. North Khasi Hills.
" 7. —— perakensis, Gt.-A. Perak, Malay Peninsula.
8. — fastigiata, Hutton. Mussoorie, N.W. Himalaya.
elongata, G.-A. Raliang, Jaintia Hills.
gratiosa, G.-A. Kopamedza Peak, Anghami Naga Hills.
. —— nagaensis, G.-A. Kopamedza Peak, Anghami Naga Hills.
12, —— feriaensis, G.-A. Teria Ghat, base of Khasi Hills.
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On the Subgenus Microcystina, with Descriptions of the
Original and New Species.

(Plate TIL.)

This genus was first introduced, but without any descripti
Prof. A. O. L. Mérch in his paper on the Shel]syof st(;lr;ptl\lI(i)géb?;
Islands, published in the ¢ Journal de Conchyliologie,” October 1872
p.311; in the same Journal for October 1876, p. 356, its chamcte;s’
are given—¢* a little notch, narrow and very. deep at the columellar
margin ; ” and he compares it with molecula, Bs., from Burmah :
but I cannot detect in this last any resemblance save in form and
polished surface. The columella is not similar®. At the same time
(in 1872) we find Prof. Morch creating another subgenus, Zitho-
cystis, on a species named brunid by him; but no description is
given, Heliw gouldii, Pfr., miliwvm, Martens, and ecassidula, Bs.
being quoted as similar in form. In 1876 (Z c. p. 357), Diocystis:
we are told, differs from Microcystina by the columella being twisted
in S-form and not notched, and by an unpolished surface .

The shell of M, rinkis is a small one, and the animal was not in
a very perfect state, so that I am not able to give a very satisfactory
description of its outer form, but it is sufficient to place it in a
better position with regard to other genera.

Animal. The right shell-lobe was distinguished, and a long nar-
row left shell-lobe in two portions (fig. 3). The dorsal lobes were
not made out. The extremity of the foot has a long pointed process
above the mucous gland (fig. 4). The generative organs (fig. 5) were
not all got at in a perfect state. The penis is long, with a slight
short twist on the side next the vas deferens, and there is another
rather swollen portion with a convolution lower down. The amatory
organ, D, is also present.

The odontophore (figs. 7 & 7a) I am enabled to describe much
more minutely, as it was dissected out very perfectly, the dental
formula being— f

85t040.2.7.1.%7.2.35 to 40

= 44 to 50 . 1 . 44 to 50,

The central tooth is very long and sharp-pointed, with two sharp
well-developed cusps on either side ; the next seyen medials are also
very elongate and sharp, with a single cusp ‘on the outer lower
margin ; in the eighth this is absent, being ‘a plain un}0u3‘p1d tooth }
the next, the ninth, is bicuspid, with the outer casp shghtl_y shorter,
these two being of transitional form; then follow the series of bi-

#* Qriginal deseription :—* Les Microgystina sonb caractérisés par une petite

¢chancrure, étroite et assez profunde, & la gulmucl]e, qui mom‘rexdo ﬁ};}b}?s
traces d’une dent obtuse. La caquille est polie sur touto sb surface.  Lilfelie

N - s . ¥
solecula, Benson, de Birmanie, parait trés-analogue.’ .
t Original deseription :— Les Liocystis different des Mtrr«)oy.sii{:zl"par leuy

! leur surface non polie,

colunselle tordue en § et non échanerée, et par B

[
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~cuspid laterals, the points being blunt and rounded. The jaw (fig.

is semicireular in form, particularly well rounded on the side of the
muscular attachment, while on the cutting-edge it is very convex,
and with a well rounded central prominent projection.

The odontophore of this subgenus is therefore in every respech
similar to that of Macrochlamys, Benson *; and the jaw, though more
bent, is also of the same type.

This subgenus, therefore, 1 consider ranks very close to Macro-
chlamys, and must be placed at present next it, Whether its cha-
racters are sufficient to retain it, is a question that must be settled
hereafter, when all these different genera are more closely examined.
The shell (fig. 1) is of a solid texture, and the solid or very sinuate
form of the columellar margin (fig. 2) is a distinct departure from the
oblique and feebly-reflected columellar margin of Macrochlamys.

I hope to be able to examine before long some more spirit-

specimens.

1. Microcysrina rixkir, Morch. (Plate TIL fig. 1.)

Microeystine rinkii, Morch, Journ. Conch. Oct. 1872, p. 811 ; id.
Oct. 1876, p. 856 ; Nevill, Hand-list, p. 89. no. 1715

Locality. Tsland of Teressa, one of the Nicobars.

Shell closely umbilicate, subglobosely conoid, polished above;
sculpture, very fine, regular disposed, and parallel longitudinal strice,
96=-01 inch (fig. 1a); colour rich sienna above, below covered
with a dull white deposit; spire subconoid, sides flat, apex blunt ;
suture shallow ; whorls 5, the last well rounded ; aperture oblique,
symmetrically lunate, the body-whorl covered with a distinct callus ;
peristome thin, columellar margin (fig. 2) oblique, much thickened,
reflected and very sinuate, the reflected portion ending abruptly at
right angles to the base of the last whorl.

Size: major diam. 0-21 inch., alt. axis 0-10 inch.

i 54 mm., 5 26 mm.

For the animal of this species I am indebted to Mr. G. Nevill, to
whom I owe many thanks for this and other rarities.

Original description (Z ¢. p. 311):—* T. anguste umbilicata, con-
vewo-depressa, tenuis, polita, witidissima, brunnea, umbilicum versus
pallidior ; strice incrementi obsoletissime, remotissunee ; spira parum
elovata, obtuse conveaa ; sutura obsolete appresso-marginatd ; anfr. 4,
via convexi, angusti, ultimus subdepresso-rotundatus ; apertura obli-
qua, lunata, margine columellari (vel labro) dilatato, reflexo, profunde
sinuato, fere emarginato, wmbilicum propendente.

« Diam, maj. fere 5 mill., axis 24 mill. !

¢ Hab. Sambelong, bords de la riviére Galathea : trois exem-
plaires.

% Obs. Nawina (Microcystis) mitiuscula, v. Martens
t. xii. . 10) quoad formam.” ; Y

L. ¢. p. 356 ¢ Habitab Sambelong (Reinhardt) ; Petite Nicobar
(Busch, 1845) ; Kamorta, Teressa, Katchal (Roepstorf).”

(Reise, p. 75,

* This genus 1 hope to describe and fignre in the next Part,
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ﬁ;f;’cnicis)rmA MOERCHIANA, n. sp. (Nevill, MS.). (Plate ILL

Locality. Kondul Island, Bay of Bengal.

Shell subdepressly conoid, very polished ; sculpture (fig. 9a, x 50)
very microscopic longitudinal fine striation, 32 =01 inch ; colom:
reddish brown ; spire flatly conoid ; suture shallow ; whorls 5, Tegu-
{%ﬁy ﬁcfi'easlgg ;t a%)}frturebs.;lbovately Iunate, subyertical ; per’istocine
hin, ected at the umbili 1 i ndi
N ilicus, sohd‘aud quite perpendicular at

Size : major diam. 0-32 inch, alt. axis 0-15 inch,

5 8:2 mm., 5SS mm.
Animal not known.

Mtcnoc:?sn‘rm warNErorDI, n. sp. (Nevill, MS.). (Plate IIL
figi 8, X 17.)

Microcystina warnefordi, Nevill's Hand-list, Dec. 1878, no. 168, =
Nanina (Microcystis), n. sp., but not named. 4

Locality. Andamans.

Shell subdepressly conoid, narrowly umbilicate, glassy ; sculpture
(fig. 8a, x50), very fine regular microscopie longitudinal strie ;
colour umber-brown ; spire low ; suture shallow, adpressed ; whorls
nearly 5, the last rounded on periphery ; aperture lunate ; peristome
thin, columellar margin oblique, very slightly reflected, solid and
angulate.

Size: major diam. 0-28 inch, alt. axis 0:08 inch.

o 4-6 mm., 5 2:0 mm

Animal not known.

Mrcrooystivs HARRIETENSTS, n. sp. (Nevill, MS.). (Plate, IIL.

fig. 11, x8.) .

Locality. Mount Harriet, Port Blair, Andaman Islands.

Shell globosely conoid, narrowly umbilicated, rounded below ;
sculpture (fig. 11¢, X50), fine regular longitudinal ribbing, crossed
by rather regular lines of growth, but not decussate, 12=-01 inch ;
colour umber-brown ; spire subconical, sides convex; suture im-
pressed ; whorls 4, last well rounded ; aperture rather broadly
lunate ; peristome thin.

Size: major diam. 0-09 inch, alt. axis 0-045 inch.

o 2:3 mm., o L 65 38 uoady

MicROOYSTINA ORYPTOMPHALUS, 1. sp. (Nevill, MS.). (Plate I1I.

fig. 10, X 7.)
Locality, Parisnath Hill, Hazaribagh, Lower Bengal, 4480 feet.
Shell narrowly umbilicate, depressly conoid, flat on base ; seulp-
ture, regular fine parallel spiral striation or grooving, 20:_:'01 inch ;
colour pale brown ; spire subconical ; whorls 5, regularly increasing ;
aperture lunate ; peristome thin, reflocted and angulate at columellar

margin.
Size : major diam. 01
3'1 mm., N

9 inch, alt. axis 0:06 inchs
23 1’5 mul.

L
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HXPLANATION OF PLATE IIT.

Fig. 1. Microcystina rinkéi, Morch, X 8.
la. : sculpture, X 50.
2. —— ——: columellar margin, X 20.

G5 : partof mantle, X 8, 7.d.Z, right dorsal lobe; .d.Z, left
/ dorsal lobe. :
: extremity of foot, X 8. From spirit-specimen.
5, —— —: generative organs. P., maleorgan ; Sp., spermatheca ;
vd., vas deferens; D)., dart-sac.
6. —— ——: jaw, X 50.
7. —— —: teeth of the radula, central, median, and lateral, X 1210,
Ta. — : ditto, ditto, X 360.
8. —— warnefordi, n. sp., X 7.
8a. —— : sculpture, X 50.
9. moerchiana, n. sp., X 4.
9a. — : seulpture, X 50.
10. —— eryptomphalus, n. sp., X 7.
10 a. —— ——: sculpture, X 50.
10 5. —— ——: columellar margin, X 20.
11. —— karrietensis, n. sp., X 8.
11 @. —— —— sculpture, X 50.

On the Land-Molluscan Genus Cryptosoma, and Description
of the Animal of Cryptosoma prestans, Gould.

(Plate IV.)

The genus Oryptosoma was created in 1857 by Mr. W. Theobald,
of the Indian Geological Survey, for a shell common at Moulmain,
named Vitrina prestans by Gould. Mr. Theobald’s original descrip-
tion in the J. A. S. Bengal, no. iv. p. 252, is very brief, and runs
thus :(—= Testa vitrine simile, sed robustiore. Peristomate obtuso haud
tenui, Animale pewitus intra testam retractile, et, in cestivationis tem-
pore, solido epiphragmate obtecto.

s O, praestans (Vitring prastans), Gould. Maulmain, Martaban,
Tenasserim valley. I have separated this shell from Vitrina, as the
animal is perfectly retractile, and the peristome is thicker than in
Vitrina proper, and not membranous. It is common in holes in
laterite at Martaban, and not rare throughout the Tenasserim valley.
Its colour is a bay-olive Cajiput green.”

The genus was therefore founded partly on the characters of the
animal, and is therefore far better than the meagre shell-characters
on which so many genera have been created. It is curious the
truncate form of the foot with the mucous pore Was not also men-
tioned, which is the principal outward character that distinguishes
it from Vitrina with its long pointed foot. .1 had lon.g wished to
get a specimen of the animal of this species, its shell being peculiar,



. MOLLUSCA OF INDIA. 15

zi) unlike the other specics of Helicarion, with which it has been
¢ assgd ‘by other conchologists since; even Mr. Theobald himself,
in 1}15’ Catalogue of the Land and Freshwater Shells of Brifish
uzglz’ Lé)l}ts it nﬁ his section 1? of Helicarion. H. ovatus, H. Blanford,
uccineus, Reeve, are also included 1 1 i
tar:}gible s 5 cluded in this section, but on no
eoffrey Nevill, in his ¢ List of the Mollusca brough
Drlth .2Ailg$rson from Yunnan and Upper Burmah,’” J. 3 %bﬁilﬁqlf
v . o Y D e
fgmmﬁs o 7, p- 25, recognizes thb‘genus Oryptosoma with these
« The entire shell is covered with a thick and com: i i
. . t ;
the largest specimen in the Museum (Calcutta), frcl));c Tilx)xlgszglxlii];’
measures, axis 27§., diam. 313 mil. It is an extremely a.bundanf;
species in Tenasserim and also near Moulmein ; Dr. Anderson found
it abundant at Sawady and on the banks of the Irrawady, Second
Defile.” The shell, with animal, was also figured in Dr. An’derson’s
work from a drawing made, under Dr. Ferd. Stoliczka’s superinten-
dence, by a native artist, and which I give a copy from the same
original excellent drawing (Plate IV. fig. 1).

Vitrina prestans, from Tavoy (Gould), P. Bost. Soc. N. H. vol. i.
p. 140, read Sept. 6 (1843).

Vitrina prastans, Gould, Boston J. Nat. Hist. vol. iv. p. 4586,
plate 24. f. 2, read Sept. 6 (1843); Pfeif. Mon. Helic. vol. ii. p. 497
(1848); Reeve, Conch. Tcon. Vitrina, £. 12 (May 1862); Theobald
and Hanley, Conchologia Indica, plate Ixv. figs. 5,6 (1870), with fe-
mark ¢ our fig. 6 is scarcely round enough.”

Cryptosoma prestans, Maulmain, Martaban, and Tenasserim valley

(W. Theobald), J. A. 8. B. p. 252 (1857).
Helicarion (Section E) prastans, Theobald, Cat. Land and Fresh-

water Shells of British India (1876).
Helicarion (Cryptosoma) prastans, Nevill, J. A. 8. B. part ii. p. 25
(1877). ’
Helicarion presians, G. Nevill, Hand-list of Mollusea in Ind.
Mus., Calcutta (1878). |

Original description :—¢ Testa depressa, fragili, nitida, strammea ;
anfr. tribus, striis incrementi, 6t volventibus retculatis ; aperiura sub~
coarctata.”

The colour is dark straw-colour or amber-colour, inclining to
green. A thin layer of enamel unites the two extremities of the
lip. The figure given is very good.

In response to a wish I express
Society last year, Mr. Theobald most kindly
couple of specimens, preserved in glycerin®,
Maulmain. Iam now able to give a somewhat
of its forms and anatomy, which gives it a moreé
as a subgenus by itself, and which must, with
ledge, be recognized.

Animal (Plate TV fig, 2). With tentaoles rather shor’ and blunt,
the extremity of foot truncate, the mucous pore large, but with ng

ed in 'a paper in the Linnean
sent me quite lately a
of this species from
more detailed account
gubstantial position
our present know-
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overhanging lobe, the pedal line very distinct and segmented, termi-
nating at the upper margin of the mucous gland, the foot with a
broad pedal margin, segmented (fig. 6). Mantle—the right shell-lobe
is moderately large and extends over the region of the body-whorl
(Plate IV. fig. 2) ; it extends quite round to the posterior margin
_ (figs. 4, 5), and unites with the left shell-lobe, which 1s very long and
well developed (fig. 3), and spreads over the edge of the peristome
from near the respiratory orifice. The right dorsal lobe is triangular
in shape, and the left dorsal lobe is long and rather narrower than
_ the shell-lobe adjacent. The genital organs in one specimen were
very small and undeveloped, and were not very well developed in
the second specimen ; they show the presence of a thick bluntly
cylindrical amatory organ (dart-sac) (fig. 9, D). The penis is much
convoluted, and is closely folded together, having a cecum-like pro-
cess (kalk-sac) (fig. 10, ¢.c.) midway between the vas deferens and
the retractor muscle, exactly as in H. bicarinatus, Semper, and .
ceratodes, Pfr., from Luzon, but which have no amatory organ. The
ovo-testis, hermaphrodite duct, &c. were not made out. Helicarion
cumingsi is also somewhat similar, and possesses this organ.
Odontophore (P1. IV. fig. 12). The buccal mass is large, the radula
is nearly as broad as long, with a very large number of teeth in each
row. The ribbon was delicate, and was broken in taking it out; but
88 rows were counted in one specimen and 97 in the second : we
may take 100 as the probable number. The dental formula is

120 (247). 1. (742) 120,
or 130.1.130.

The central tooth is broad, large, bluntly pointed, with two small
basal cusps on either side, on a broad oblong base. The next median
eight are large, broad, and sharp-pointed, but decreasing in breadth
outwards ; each has one short basal cusp on the outer margin. Each
median has a small notch on the inner margin, its position halfway
between the apex and the outer cusp. In No. 8 it is still nearer
and is less developed. In No. 9 it is hardly to be seen; the tooth
is narrower, while the outer basal cusp has advanced its position
close up to the point, and No. 10 is changed completely into a long,
narrow, bicuspid lateral. More than one hundred such teeth suc-
ceed, all of the same size and shape; then the points become blunter
(fig. 12 a), with only an indication of the bicuspid form, and finally
the last have a single, blunt, rather square point (fig. 120), and the
outermost diminish much in size and are short and pointed. This
radula is therefore very peculiar, assimilating to that of Macrochlamys
on one side in the general character of the well-developed median
teeth, but differing widely in the very great number of the laterals,
the formula of Macrochlamys being

40 1o 50 .12.1.12. 40 to 50,

or b5.1.55.
The jaw is strong, gtraight in front, and longitudir'mlly striate,
thus differing again from Macrochlamys and its allies (Girasia,

&
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Austenia, &c.), which have a central convex projection on the
frontal edge. In the great number of teeth it recalls the genus
Durgelle, which also has a straight jaw.

The odontophore is very similar to Helicarion ceratodes, Pfr., from
Luzon, given by Dr. C. Semper in Reis. Archipel Philippinen, pl. vi.
fig. 24 ; and the animal on plate i. fig. 12 is also very like, but does
not show the form of the right shell-lobe. i

Fig. 1.

o

B e

EXPLANATION OF PLATE IV.

Animal of Cryptosoma prestams, from nature, nat. size, Oopied "

from an original drawing made by native arti
intendence of the late Dr. F. Stoll);yczku. A Rcer e ST

. Animal (enlarged), from spirit-specimen, viewed from right side.

Shell remoyed, showing the mantle and its lobes.

. Ditto, left side.
. Ditto, posterior side, viewed from above, showing the junction of the

shell-lobes.

. Ditto, side view.

Anterior portion, underside of foot, showing the segmented pallial
margin,

. Side view of extremity of foot,
. Gtenerative organs.

. Ditto, second specimen.,

10.
11
12,

Male organ, showing the cecum or kalk-sac,

Jaw, X 20.
Teeth of lingual ribbon, X 360.

12 a. Laterals, about the 100th from central tooth,
125, Qutermost laterals.

L.
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Part II.—JULY 1882.

Family ZONITIDZ.

Subgenus KALIELLA (continued).

(Plate V.)

K ALIELLA BARRAKPORENSIS, Pfr.

Additional synonymy :—Cat. Pulm, B. M. p. 80 (Nanina) ; Reeve,

Conch. Icon. n. 816, t. 132.

Since the publication of PartI. I am enabled to give a deseription

of the lingual ribbon of this species.

The dried-up animal, & mere

speck, still remained in a specimen from Barisal (Part L p- 8). By
soaking this in glycerine for some days, I was rewarded by finding

the lingual ribbon, and getting the greater part of it out (vide .

Plate V. fig. 11). This confirms Stoliczka’s remarks on the differ-
ence of its dentition as compared with Sitala, Adams, when

describing that genus under the
formula is
260k L s

8851y

The central tooth is tricuspid on an oblong
parrow, and sharp-pointed, the

cusp very long,

half as long, also lengthened and sharp-.

teeth are similar in form, with the b
turn outwards, The central point is
last is broader than any of th
the form quite changes into & NAITOW

o other median teeth.

title Conulema. The dental

72804
33

base; the central
lateral cusps about
The next seven median
asal cusps having & tendency to
rather shorter it 6 gnd 7, which

At the .eight.h
, elongate, curved, Sglg tricuspid
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tooth, the inner cusp being slightly longer than the median, and
that again than the outer. The laterals decrease rapidly in size to
the outermost, which are small, short, and tricuspid (fig. 11 a).

Benson was the first to discover this shell. He notes finding it
at Patharghata in September, and also at Berhampur (J. A. 8. B.
1836, p. 357).

Tn continuation of what has been recorded of this species (pp. 2,
3, 4), I may mention that I have seen the two examples in the
British Museum, marked from India only, the types described by
Pfeiffer out of the Cuming collection. They have all the appear-
ance of specimens from Mussoorie. In the same collection are a
number sent from that part of India by Captain T. Hutton, who
distributed this shell to several collectors about the same time.
They are of the sienna-brown colour which is characteristic of the
N.W. Himalayan form (sivalensis).

Benson, in the Ann. & Mag. Nat. Hist., May 1863, records that
this species was obtained by Mr. F. Layard at Kandookerre, in
Lower Ourah, Ceylon. I have not seen any myself from that part
of India.

The most interesting and remarkable fact in distribution is the
oceurrence of the genus Kaliella in Madagascar. My attention has
been only lately drawn to this by Mr. Edgar Smith, of the British
Museum, who obtained the specimens from Mr. W. Johnson, who
collected them at a place ““in the outskirts of the upper forest,
98 miles east of Antananarivo,” the capital of the island. Mr. Edgar
Smith has kindly sent me a specimen, and having compared it side
by side with species from different parts of India, I found it agreed
very closely with the Nilgiri variety in Mr, W. 1, Blanford’s collection
which I named sigurensis. From the N.W. and Fast-Himalayan
forms it differs in the columellar margin being less oblique, and
the peristome more rounded below, giving a larger aperture. It
measures in major diam. 3-6, alt. axis 2:9 millim. The Madagascan
Kaliella can therefore stand as K. siqurensis, or as K. barrakporensis,
var. sigurensis, or simply var. No two naturalists are agreed as to
where a variety ends and a species begins ; in fact there is no defined
line ; I prefer, however, when there is a decided change of form in
gome character or another, and constant over a separate area, to
distinguish such forms by a name. It is this gradual change which
is 8o interesting when studying and following out any group over a
wide extent of country.

‘Mz, Johnson says, * It was not in or near any garden or human
habitation, nor could any introduced plants have got there,” He
found them “on the ground, among bracken fern, in a scrap of
forest. A fire had passed over the place a year (?) previously, and
these shells were hidden among the light black eartl and leaves, on
high ground, above a cliff or brow of rock, below which was thick
gorest.” The shells were very scarce, he “could only find a few
specimens, except blanched ones.” This account certainly supports
the view that the shell has not been introduced ; and we may con-
sider it one of the several forms that formerly had a far more ex-
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ltlc;nzilve and similar range from this island towards India on the
tol;z. -easizi‘ The paucity of these genera and species, however, points
very distant and not a very close and continuous connexion.

KArterrna wasmarata, Hutton, (Plate II. fig. 8.)

Additionai synonymy -—Wiegm, Arch. (1839) ii
} ; gm. Arch, (1839) ii. p. 222 R
n. 823, . 133 ; Pfr. Mon. Hel.i. p. 37. no. 57, g S
Chem, ed. Kiister, Heliz, n. 919, t. 141. figs. 15, 16 ; Mon. Sapol.
p. 40 ; Cat. Pulm. B. M. p. 75 (as Nunina). RpaEs

I next figure, on Plate V., a group of minut :
animal has never been examine{fi, ml))r have I 215513 (illf,?ezfo‘fﬂ;]mh ihe
regarding them. The sculpture is similar to species alread ﬁzuorx:;
viz. fine transverse ribbing ; they are conoid or globosely cs;mzid i
form, and rounded or subangular on the periphery, instead of bein
sharply keeled, and the whorls are more convex. = Of this Subn»roug
Heliz nana, Hutton, may be taken as the type. I hesitate, o prel-)-
gent, to give the group any distinctive title, and shall bring them in
under Kaliella, to which, I think, they will be found to be nearest
related ; and should this prove to be the case, it will be better to
slightly amend the characters of the above genus as originally de-
seribed by Mr. W. T. Blanford, than to create a new subgenus., I *
hope to receive specimens in spirit from the N.W. Himalaya of
nana and bullula, which will clear up the question whether they
are or are not allied to K. barrakporensis. ,

Karienza Nawa, Hutton. (Plate V. figs. 6, 6a.)

Heliz nana, J. A. 8. B. March 1838, vol. vii. p. 218; Conch. Indica,
p. 28, pl. Ixi. figs. 7, 8, 9. p )

Sitala nana, Theob. Cat. p. 20. ]

Nanina (Microcystis) nana, Nevill's Hand-list, p. 38. no. 164 ;
Cat. Pulm. Brit. Mus. p. 74 (1855). \

Orobia nana, Die Heliceen (ed. yon Martens), p. 58 (1860).

Original description :—¢ Testa parvila, conveao-conoidea, . pallide
fucescente ; anfractibus sex aut septem arcte convolutis, ultimo rotun-
dato ; apertura latiore, labro stmplict ; umbilico evanido ; apice valde
obtuso, :

¢ Diam. 0-1, .

¢ Animal Heliciform, colour dark grey. Accompunies the twoy,
last species (fastigiata and bullula), and occurs in the greatest
abundance.” (B.) ;

Range. Simla, Mussoorie (Dr. 7. Oldham and Stoliczka). Da!:-
jeeling (Stoliczka and Col. Mainwaring): 1 have never seen this
shell, which may not be the same species. Moisraka, demg)ur
district (. Nevill), and Botanical Gardens, Calcutta (Stoliczka) 1,3 03
Canning (Wood Mason) : regarding these three LOW?E t;’flilg
localities, there is, I think, some doubt as to the cdorrect identifica-
tion of the shells, bod

Locality, Mussoorie, N.W. Himalaya (G.-A.)n figure Tot '

Shell very globosaly conoid, rounded on the baso; SCHEPTLIG very



fine, regular, sharply defined transverse ribbing, quite smooth to
the eye; colour pale ochraceous; spire conoid, sides convex ; apex
blunt; suture well impressed ; whorls 6, sides convex ; aperture
Iunate ; peristome thin, oblique on columellar margin,

Size: major diam. 0°12 inch, alt, axis 008 inch.
3:0 mm., . 2:0 mm.
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Karterra RESINULA, n. 8p. (Plate V. fig. 8.)

Locality, Khasi Hills (G.-4.).

Shell globosely conoid, very closely umbilicate, rounded below :
sculpture beautifully fine close costulation ; colour pale ochraceous ;
spire high, sides much convex ; suture impressed ; whorls 6, convex,
regularly increasing ; aperture semilunate ; peristome thin,

Size : major diam. 0:09 inch, alt. axis 0:08 inch.

) 2:4 mm., 5 2:0'mm.

KALIELTA RESINUILA, juv. (Plate V. fig. 7.)

Locality. Teria Ghat (G.-4.).

Shell globosely conoid, very closely umbilicate, rounded helow ;
sculpture very fine transverse costulation ; colour pale horny ; spire
moderately high, sides convex ; suture impressed ; whorls 5, convex,
regularly increasing; aperture semilunate, nearly vertical ; peri-
stome perpendicular near axis.

Size: major diam. 008 inch, alt. axis 0-06 inch.

i 2:0 mm., s 1-6 mm.

Kanterra stexmuexsis, Nevill, MS. (Plate V. fig. 9.)

Locality. Sikkim, ex Indian Museum, Calcutta.

Shell ovately conoid, rounded below, closely umbilicated ; seulp-
ture extremely fine, close, regular costulation ; colour pale sienna-
brown ; spire blunt and rounded ; suture impressed ; whorls 6, sides
convex ; aperture semicircular; peristome sharply reflected near
the umbilicus. 14

Size : major diam. 0-095 inch, alt. axis 0°08 inch.

2:3 mm., ok 2:0 mm.

This is very close to the Khasi shell resinula, but is not so tumid.

Kanizria raorAEsss, n. sp.  (Plate V. figs. 2, 2a.)

Locality. Lhota Naga (A. Chennell).

Shell globosely conoid, not umbilicated, subangular on last whorl,
base rounded ; sculpture delicate, regular, fine transverse ribbing,
quite smooth below ; colour pale sienna-brown ; spirc_a conoid, sides
convex ; suture shallow ; whorls 5, regularly increasing; aperture
oblique, . ovately lunate, small; peristome moderately thickened ;
columellar strong, perpendicular. , :

Size : major diam. 0-09 inch, alt. axis 0:06 inch.

s 2:3 mm,, ¥ 1:6 mm.

This shell is at first sight very like amimula from the Khasi

Hills, but its small gemicireular aperture is very different from the

larger open one of that shell.
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KALII?LLA FLATURA, n.sp. (Plate V. figs. 10, 10a.)
é}gcc]zllzty. Munipur (G.-A4.).
ell globosely conoid ; sculpture regul
ol 5 gular, well-mark
g];l:)l;:lg, ngt api)_ml'fﬁt to the eye; colour hc’):;y bzgi?d;3225§£?
, ldes slightly convex ; suture impressed ; wh, Is 5, si
convex ; aperture ovate, vertical ; perist o L
flected and 1_)(3rpe.ndim:|1m3 on- columelliarlm(:xi:ilihm’ A
Size: major diam. 0:09 inch, alt. axis 0:06 inch
3 2:3 mm., »9° 15 mm '
Near lhotaensis, but more globose, whorls more
apex and coarser ribbing. - ot e

KALIELLA ANIMUIA, D, 8p. (Plate V. fig. 1.)

Locality. Khasi Hills (G.-4.).

Shell pyramidal, somewhat rounded below, angular on periphery ;
sculpture oblique, irregular ridges of growth, with very minute
transverse ribbing; colour pale horny; spire conoid, sides flat;
suture moderately impressed ; whorls 5, sides convex; aperturc;
broadly ovate, subvertical ; peristome thin ; columellar margin but
slightly reflected and very upright.

Size : major diam, 0-1 inch, alt. axis +075 inch.

&1 2:6 mm., s 19 mm.

Karrerra suntuzs, Hutton, (Plate V. fig. 4.)

Heliz bullula, J. A, S. B. March 1838, p. 218; Reove, n. 819,
t. 133; Conch, Ind. p. 28, pl. Ixi. figs. 2, 3.

Sitala bullula, Theob. Cat. p. 20.

Nanina (Microcystis) bullula, Nevill, Hand-list, p. 87. no. 155:
Naini Tal, Simla, Kulu, and Mussoorie (Stoliczkea).

Nanina bullula, Cat. Pulm, Brit. Mus. p. 88 (1855).

Orobia bullula, Die Heliceen, ed. von Martens, p. 58.

Original description :—¢ Testa parvula, glabra, translucente, sub-
trochiformi, conoidea ; anfractibus quinque convexs, ultimo rotun-
dato ; suturis impressis ; wmbilico angustaio ; aperturd laiiore ; labro
sumplici.

¢« Diam. 0°15 inch (B.). .

« Found with H. fastigiata among dead leaves at Simla. Tl:,ls
shell is much larger than nane, with which it has been mistaken.’

Locality. North side of the Nag-Tiba range, neax Mussoorie,
N.W. Himalaya (specimen figured). a7

Shell bluntly conoid ; sculpture fine, r transverse ribbing,
with no longitudinal furrows, as in rimicola § colour pale whitish
horny ; whorls 5, sides convex, somewhat subangulate on the Peli)l'
phery, the last somewhat descending ; columellar margin suL-

oblique.
Size : major

o

egular,

diam. 4:0 mm., alt. axis 3*(1.)2n1_n1.h
s 016 inch, (+12 ineh, '
In Mr. W. T. Blanford’s col’leot’ion there are three examples of
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this species from Kumaon, which only differ in being smaller than
those from Mussoorie (vide Plate V. fig. 5). Major diam, 35 ; alt.
axis 2-1 mm.

EXPLANATION OF PLATE V.

Fig. 1. Kaliella animula, n. sp., X 7. Khasi Hills,
2, —— lhotaensis, n. sp., X 7. TLhota-Naga Hills.
2a. —— ——: sculpture, X 50. »
8. —— barrakporensis, Pfr., X 7. Madagascar.
4. —— bullula, Hutton, X 7. North side Nag-Tiba range.
5. —— ——, X 7, small yar. Kumaon, N.-W. Himalaya.
6, 6a. — nana, Hutton, X 7. Mussoorie, N.W. Himalaya.
7. Kaliella resinula, juy., n. 8p., X 7. Teria Ghat, Khasi Hills,
8. —— resinula, n. sp., X 7. Khasi Hills.
9. —— sikkimensis, Nev. MS., X 7. Sikkim.
10, 10@. —— flatura, n. sp., X 7. Munipur.
11, Teeth of the radula of Kaliclla barrakporensis, Pfr., from a speci-
men from Barisal, Lower Bengal: central and twelve laterals.
11 a. Outermost laterals, x 1250.

The characters of the subgenus Kalicllu have never been drawn
up, They are indicated below, with a synoptical list of the species
I would include in if.

Character. Name, Locality.

A, Shell trochiform or pyramidal,
with sides flat, well keeled on
periphery ; base flat, with trans-
verse or oblique very fine costu-
lation ; subperforate. Animal
with & mucous pore. Anatomy
similar to the genus Sitala.
Odontophore, central teeth ob-

long, sharp-pointed, with tri- Lower Bengal, Dar-
jiling, Himalaya.

barrakporensis.,. {
, var. siva- [ Mussoorie and N.W.

cuspid laterals.

khasiaca ......... Khasi Hills,

fastigiata......... N.W. Hima]
elongata ......... Khasi Hillg, i

a, Major diameter = than height . y
v 1ensis  oviivenes Himalaya,
A SRR e A IO B Madras, Y
perakensis Malay Peninsula.
vulcani Burmah,
! sigurensis  ...... Nilghirig,
&. Spire = or = major diam,... | —, var. ...... Madagascar.
cherraensis ...... Khasi Hills,
A YaT Lower Bengal.
by ; 5 costulata ......... Dafla Hills, Assam,
@ Btrong distant costulatiop { subcostulaia ...... N. Khasi Hills.
; . ) munipurensis ... Munipur.
b. Bpire high, sides convex, sub- | —— var, ...... Naga Hills,
angulate on periphery ......... | aspirans ....... .. Nilghiris.

. Spire higher .................
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Synoptical List (cont: nued).

Character, Name. Locality.
JAINLIACa ............ 8. Jaintia Hills,
¢. Baso tumid below.................. ROGANSEs............ Naga Hills.
gratiosa ............ Ditto.
teriaensis. . .uuv.., Khasi Hills,

B. Shell globosely conoid ; sides
convex ; aperture small, subper-
forate ; close fine transverse cos-

ilationt NANE ...oiirrnnens N.W. Himalaya
TENNUIG N..aroil N, i Hi ,
d. Rounded on last whorl ......... sikkimensis.......... ]IT}I hIlEIIsilmE;E; :
bullula...§........... N, i - 28
Ratwras i 5 Mu‘leIuIrlmzl l w7
¢’. Subangulate on periphery ... {i’;lo‘i;lfu"l:w """"" %Ot'?’"gﬁﬁ' Hills.
............ asi 5

Genus SrTALA.

Sitala, H. Adams, P.Z.8. April 1865, p. 408.

In a paper entitled “ List of the Land Shells collected by Mr.
Wallace in the Malay Archipelago, with Descriptions of the new
Species by Mr. Henry Adams,” under Zvochomorpha tropidophora,
Ad. & Reeve, from Borneo, is the following note:—

“ From the observations of Mr. W. T. Blanford, the animal of
T'. lychnia is without a mucous pore at the extremity of the foot ;.
and Z'rochomorpha therefore must be removed from the family
Stenopide. The species #nfula, Bens., however, hitherto included
in Z'rochomorpha, is, according to Mr. Blanford, furnished with one,
‘and must remain in that family, where it may be consideréd the
type of a group, under the name of Sitale.”—H. Ad.

The genus was therefore, under this title, never thoroughly de-
seribed ; but it is sufficiently well indicated, and it was very neces=
sary to remove infula from the subgenus Zrockomorpha, in which
Albers had originally placed it.

Ferd. Stoliczka, in ignorance of the very brief note by Adams®,
described this genus most thoroughly and accurately under the name
of Conulema, in that very elaborate and excellent paper on ¢ Terres-
trial Mollusea from the Neighbourhood of Moulmein,” in the Jourmn,
Asiat. Soc. Bengal, 1871, p. 236, taking attegia, Bs., for his type, \
and including culmen, BIf., infula, cacuminifera, ara, and pal-
maria, Benson, H. gratulator and confinis, Blf., liricincia, Stol., pro-

bably N. apicate and H. hyphasma, Pfr., from South India and
Ceylon, H. leucophleea, Martens, from Celebe% and a fow others.
Stoliczka says also,  The genus is, @ regards form and s(;rnoé;lfre of
the shell, closely allied to Semper’s Martensia (& 119.me>'alé‘eill3 ¥ ;131-
ployed in botany) (Reisen im Archipel der Phil. &e., Theil 2, .dm; lgr.
p- 42); but in this the light shell-lobe of the mantle is said to he
% And he acknowledges this when describing Sitgl:n 033:%::';;;} S?t“a?é. B.

1873, p- 16, saying Conulema must now be regard q
12321
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entirely absent, and the penis has two cwcal appendages, which
have not been observed in Conulema.” I give Stoliczka’s descrip-
tion in full :—

¢Shell conoidal, thin, consisting of many, usually spirally ribbed
or striated whorls ; base convex, narrowly or indistinetly umbili-
cated ; margin of the aperture thin, not expanded, outer simple,

“ Animal narrow, long, generally equal to twice the greater dia-
meter of the shell; pedicles long, tentacles mmch shorter, lateral

< line distinet, the margin below it smooth ; gland at the end of

foot large, superseded by a distinet horn; sole grooved ; two shell
and two dorsal lohes to the mantle, all of them small and with no
separately produced appendages, but slightly extended on either
end; genital organs with or without an amatorial gland ; a single
appendage to the penis, produced into the penis retractor, recepta-
culum seminis terminating with a bulging end, attached to the
anterior portion of the prostata. Jaw thin, transparent, smooth,
indistinctly or finely concentrically striated in the middle, Radula
large, consisting of numerous (about 100) transverse rows, each
with very numerous (300 to above 400) teeth, a few median teeth
being conspicuously larger than the laterals, which are narrow,
pectiniform, and very gradually decreasing in width.”

SrrarA mvruza, Bs. (Plate VIIL, fig. 1.)

Heli infula, Benson, Ann. & Mag., N. H. Sept. 1848, p. 160,
changed from . tubiniformis, J. A. 8, B., type described from Mur-
shedabad and Patharghata, Behar; Reeve, Conch. Icon. Heliz,
£. 783; Pfr. Mon. Hel, vol. iii. p. 58; Conch. Ind. pl. liv. fig. 9;
Chem. ed. ii., Heliz, n. 804, t. 127, £. 24, 25 ; Mon. Suppl. p. 58.

Trochomorpha infula, Albers, Die Heliceen, 2nd edit. von Martens
(1860), p. 61 ; W. T. Blanford, Ann. & Mag. N. H., Feb. 1863,

Nanina infula, . B, Gray, Cat. Pulm. B. M. p, 80 (1855).

Sitala infula, Theob. Suppl. Cat. p. 20.

Namina (Sitala) infula, Nev. Haud-list, 1878, p. 83,=culmen, BIf,

Original description :—* Testq subperforata, globoso-conica, sub-
rockiformi, albido-cornea, pellucida, supra minime wnitente, linecis
distantibus parum elevatis cincta, subtus subnitente, radiato-striaia,
striis remotiuseulis concontricis ornata [P1. VIIL figs. 1 a, 15]; spira
subconica, apice obtuso ; anfractibus sex convewiuseulis, ultino angu-
lato, infra convexiusculo § apertura subquadraio-lunata, peristomate
acuto, margine columellari verticali, prope perforationem subreflexo,

« Diam. maj. 7 mill., axis 5 mill.

“ Fah, prope urbC{n Murshedabad Bengaliz, necnon prope collem
Patharghata, provineie Behar. 14 ) e,

« Formerly indicated as H. turbmzf?rmzs, m:h.l, in the ¢Journal
of the Asiatic Society of Calcutta,’ This name being used by Pfeiffer
for another species, I have altered it for mﬁe_of nearly similar signi-
fication, M. infula occurred to me in 1835 on the leaves of trees
and shrubs at the two places above noted. The animal has g ¢qydal
protuberance like Nawina, bub no expansion of the mantle, and is

15
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whitish, spotted with brown, which, appearing through the trans-
lucent shell, gives the species a beautiful appearance when newly
clt;.pltiu:ed. At first sight it appeared as if the colours resided in the
shell.

Specimen figured ex. coll. W. T. Blanford, from Calcutta.

Major diam. 8:0, alt. axis 5-5 mm.

The largest specimen I have seen in same collection, from Tal-
chir, measures—major diam. 85, alt. axis 7-0 mm., showing how
these local races or varieties differ. ©n a close examination of four
Caleutta specimens, seven distinet spiral ribs, crossed by fine
transverse oblique costulation, were counted, the ribs being less
distinet on the last whorl. In the fwo specimens from Talchir
this spiral suleation is much wider apart, and only five could be
counted on each whorl.

Stoliczka (L c. p. 239) thus deseribes S. infula in detail; and I
have copied the animal with its anatomy, and that of S. attegia
given on plate xviii., which illustrates his paper :—

¢ The animal of this species [Pl. VIIL. fig. 1 ¢] is identical in form
and coloration with that of atiegia, except that there is often a
little more leaden grey on the upper posterior part of the foot,
tinging the sole. The general organization is also the same in both,
with the only difference that in the genital organs the amatorial
sacis entirely absent. The end of the seminal receptacle is attached
by a fine thread to the anterior part of the prostata, and the albu-
minous gland of the uterus is comparatively larger than in atlegia.
In specimens which I examined in winter, the oviduct was ante-
riorly only slightly enlarged ; but all the larger specimens examined
during the rainy season showed a very conspicuous orange-coloured
swelling in that place [PL. VIIL. fig. 1g]. The ova composing it were
in an advanced state of development, and some of them showed
already a spiral arrangement of dark corpuscles.

“The jaw [fig. 1d] exhibits a rather distinet but very fine concen*
tric striation ; the median projection in the anterior concavity is very
slight, and the convex edge is partially soft, granular, not entirely
horny. .

«The radula [fig. 1¢] is large, composed of ahout 100 nearly
straight transverse rows, each generally consisting of from, 807 to
321 teeth, the seven median teeth being conspicuously larger tham
those following on either side, the formula being

15043 .1 . 834150 ,
158 % VA 163

and the total number of teeth is somewhat above 30,000. Y

% The anatomy of the present species [fig. 1f ], when compared with
that of the last (attegia), agrees, as alveady stat}cd,lalmost perfqet.ly.
There is a slight difference in the terminal attachment of the
seminal receptacle and in the number of enlarged teeth, but the
only essential distinetion lies in the absence of #n amatorial sa¢ in
wfule. I was at first inclined to attribute the absenoce of that
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organ to immaturity ; but this view was not supported by the exa-
mination of specimens at all seasons of the year, and some which
had fully-developed ova. The only conclusion I can arrive at is
that the presence or absence of an amatorial sac cannot be consi-
dered as a character of generic importance; for it would be simply
dragging classification into absurdity if we would refer infula and
attegia to two genera, while almost every other point of organization,
the form and colour of the animals and of the shells are nearly
perfectly the same.”

I can bear out Stoliczka in these remarks ; for when examining
two species of the genus Durgella, which is closely allied to Sitala,
and which I described in the Linnean Society’s ¢Journal,’ vol. xv.
1881, p. 291, I pointed out that the Tenasserim form JD. levicula
possesses an amatory organ, while in D. assamica it was absent, yeb
in every other character there was similarity between them ; and I
subsequently found that a third species (D. christiance from the An-
damans) was also deficient of this organ, still preserving the main
characters of the genus Durgella.

“ (. infula is a common species in the neighbourhood of Calcutta
it occurs sparingly in Western Bengal, and northwards up to the
foot of the hills, and is also found near Poona and Balarampir in
Southern India.  In none of these localities do the specimens attain
the size of the Burmese atlegic ; and when compared with ordinary
specimens of the latter, the spiral angle is generally found to be
smaller, the whorls slightly more convex, and, the base of the last less
inflated. Howevyer, these characters are all somewhat variable ; and
1 collected specimens of aftegia at Moulmain which are almost un-
distinguishable from the Bengal infula, the only difference being
that the former are clearly immature, while the latter, of the same
size, have all the appearance of full-grown shells.” The above com-
parative description of the two forms (the italics are mine) is clearly
shown in the figures I give of them, and to this can be added the
difference in their sculpture. Newill, in his ¢ Hand-list,’ records
twenty specimens of <nfula from Moulmain, ex coll. Stoliczka ;
these are probably the immature specimens of attegin referred to
above : he, at the same time, records 8. culmen, BIf., as a synonymn
of infula, while, as I'shall show further on, Stoliczka considered
culmen to be the young of attegia, which, if it is not distinct, is a
much more reasonable conclusion.

«The following measurements have been taken from specimens
of different localities :—

Caleutta. Ranigunj, Poona,
Number of whorls .... 63} 7 53
Larger diameter ...... 7-0 mm. 7:6 mm|; 55 mm,
Geadllop bt Rl 65 70 ,, 55 ,,
Height of shell ...... 0y T8 65,
Spiral anglo ... 72 748 780

. “T have not seen, from any part of Bengal, specimens larger than

16
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8 mm. in the greater diameter, and those from the Western Ghats
appear rarely to attain more than 6 mm. in the same diameter.
The spiral angle varies in the Bengal specimens from 65°-78°; on
the average it is decidedly smaller than in atlegia, and may be
taken at 74°.”

The great difference in the proportion of diameter to height
between the Western Ghats form and the two other localities, in
the first the two measurements being equal, denotes a very consi-
derable modification of form, which may constitute, if constant, a
very good variety. :

In ¢Contributions to Indian Malacology,” No. II., by Messrs.
Blanford, they say ¢ This shell is tolerably abundant on Banyan
trees (Ficus indica) in the Botanical Gardens, Calcutta. We have
also met with it in Orissa.”

Strara ArTEGIA, B, (Plate VIIL fig. 2.)

Heliw attegia, Ann. & Mag. N. H. 1859, iii. p. 184 ; Pfr. Mon. Hel.
vol. v. p. 91 ; Novit. pl. 78. f. 17, 18, 19; Conch. Ind. pl, Ixxxv.
f. 7, p. 36 (form of shell well given).

Sitala attegia, Th, Suppl. Cat. p. 20,=culmen, W. Blf.

Nanina (Sitala) attegia, Nev. Hand-list, p. 33. \

Conulema attegia, Stoliczka, J. A. 8. B. 1871, p. 237 (type of
genus), pl. xviii. f. 1-4, = culmen, BIf.

Trochomorpha attegia, W. T. Blanford, Ann. & Mag. N. H., Feb, /

1863.

Original description :—* Testa anguste perforata, conica, tenui,
striatula, liris tenwibus vix elevatis, remotiusculis, spiralibus, striisque
minutissimis interpositis decussate [ PLVIIL fig. 2a), pellucida; cornea ;
spira subanguste conica, sutura leviter impressa, apice acuto, pallido ;
anfractibus T conveaiusculis, ultimo filoso-carinato, subtus convewi-
usculo ; apertura viw obligua, rhombeo-lunari, peristomate acuto,
recto, margine columellart verticali, superne valde dilatato-reflewo,
perforationem sublegente.

¢ Diam, major 8, minor 7, axis 8 mill,

¢ Habitat ad Phie Than, vallis Tenasserim, frequens.

“ Distinguished from the Cingalese #, hyphasma, Pfr., by its
narrower conical form, sculpture, structure of columellar lip, &e.” -

Locality of specimen figured. Moulmain (Stoliczka),

Sculpture. On the upper whorls there are six distinet spiral
ridges, the lowest being close to the suture ; finer and intermediate
ridges come in below, until on the last whorl they are numerous
and rather close together, crossed by oblique regular strise.

Size: major diam, 10°2 mm., alt. axis 75 mm,

44 0-4 % 0+3'inch.

Specimen from Prome, Pegu, figured Plate VIIL. fig. 3.

SBize : major diam. 11'0 mm., alt. axis 0*3mm. ,
This species ranges from Ava (Blanford’s coll.) through Fegu to
Moulmain in Tenasserim.

[
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Stoliczka (% e. p. 287) thus describes the animal :—

The animal is of a dull whitish colour ; the larger warts of the
body, often possessing a pink tinge, are arranged in oblique rows;
the pedicles are grey, and this colour also extends over a part of
the back ; ridge of the posterior part of the foot ashy grey; mantle-
Iobes light, or sometimes pinkish grey ; inner part of mantle, form-
ing the pulmonary sac, with spots and stripes of dark pigment,
giving the shell, when the animal is retracted, a spotted appearance.
. “The mantle-lobes [P1. VIIL. fig. 2 ¢] are very slightly extensible ;
those covering the shell are somewhat thickened near their margins,
the left shell-lobe being slightly reflected over the edge of the outer
lip, 80 as to just cover it. Theright dorsal lobe is much larger than
the left, which is represented by a mere thickened rim.

“The general anatomy of the digestive and nervous organs and
of the muscular system is exactly as in Rotula.

“ The generative organs [fig. 2 /] have a large and long uterus ;
the terminal swollen end of the seminal receptacle is imbedded in a
goft tissue at the anterior end of the prostata ; vas deferens short
and extremely thin, widened before it enters the penis, the ex-
panded portion being filled with a granular colouring pigment, in
which, however, no calcareous particles were discernible. The
penis is rather thick, posteriorly prolonged and attached by thin
musecles to near the end of the prostata. The amatorial gland [D]
is a very strong, tough, twisted tube, enclosing a pointed flagel-
by o e

“The jaw [fig. 2d] is semicircular, slightly projecting in the
centro of the concave edge, smooth, about the median part indis-
tinetly and very finely concentrically striated. . . . . The radula
[fig. 2 €] is very large, consisting of about 100, nearly straight or
slightly undulating transverse rows. In a full-grown specimen I

‘counted 405 teeth in a row, the formula being

2004-2 . 1.2+200=
202 .1 .202

and the total number of teeth about 40,000,

« The four median teeth are conspicuously larger than those fol-
lowing on either side; all have a sharp pointed cusp at the anterior
end, The centre tooth hag hesides two smaller cusps at each side
and is symmetrical; the following are gradually more and more
turned on either the right or left side, and the smaller cusps are
therefore developed only on ome side; the last lateral tooth is
styliform. I i

«The shell of Conulema attegia is subject to a large amount of
variation. The original specimen described from Tenasserim was a
thin horny shell, and probably not quite mature. Young shells
have the periphery always very sharply carinated, and the spiral
ribe or strize on the whorls, as well as on the somewhat inflated
base, are distinct. Specimens which live on foliage or other kind
of vagetation on low land retain the thin horny structure of their
sholls, even when fullgrown but the spiral striation of the whorls
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is often difficult to be traced. On drier places and on sandstone
hills the shells become more solid, and are covered with a thin
horny cuticle; the spiral striation becomes very distinctly dis-
cernible, and there often appear intermediate striee between the
four or five stronger spiral ribs. A young specimen of this type
has been described by Blanford as Nanina culmen. On limestone
ground the shells become again more solid, often attaining a con-
siderable thickness, and the specimens also grow to a larger size,
but the spiral striation occasionally- disappears almost entirely on
the two last whorls.

«This species is common about Moulmain, though not so much on
the low land as on limestone hills.

¢ The spiral angle of specimens collected in Burmah varies from
nearly 70° to 86°. The following table will indicate some of the
principal variations :—

Pegu. Moulmain.
T A e
Number of whorls.. 6 8 61 6% 7
Larger diameter .. 58 13 mm 7 8 112 mm.
Height of shell.... 556 12 6:4 T2 100
Spiral angle ...... 72° 807 70°  80° 86°
et N e

culmen. attegia.

attegia”

I have given this long extract from Stoliczka’s interesting remarks
on this shell because they show so well how the nature of soil, food,
and moisture affects within very small areas the form and sculpture
of the shells of these creatures ; it is these slight changes, gradually
becoming more permanent, to be extended over larger areas ¢r re-
maining restricted, that are regarded as local races, or varieties,
or subspecies, whichever the naturalist likes to call them, and
which, after all, is quite immaterial to the general result of our ob-
servations. What we have to show is, how very unequal these
areas are in size, and how they are distributed ; and from this we
ghall find where the boundaries of these changes lie, and thence
perhaps be able to connect them with the past and present distri-
bution of land and sea.

Srraza oviuex, W, Blf, (Plate VIIL. fig. 4.)

Nawina culmen, Contrib. Ind, Mal., J. A.8.B. 1865, p. 72 (section
Trochomorpha). ,

Oonulema as =attegia, Bs., Stoliczka, J. A. 8. B. 1871, p. 237.

Sitale as = aitegia, Bs., Theob. Suppl. Cat. p. 20.

Namina (Sitale) as=infula, Bs., Nev. Hand-1. p. 83.

Original description :— Shell very minutely perforated, trochi-
form, very thin, horny, translucent. Spire conjcal, apex obtuse,
suture impressed. Whorls 6, convex ahove, and ornamented with
fine raised spiral lines and oblique striw; the last whorl sharply
keeled at the periphery, not descending, swollen and  minutely de-
cussabely striated beneath, Aperture but little oblique, subquad-
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rately lunate ; height less than the breadth ; peristome simple, thin;
margins distant, columellar vertical, slightly reflected above.”

¢ Major diam. 5°75, minor diam. 5:33, axis 5'5 mm.

P 0-23, 31 0-21, ,, 0-22inch.

¢ Aperture 8 millim. broad, 2 high.

“ Habitat, Akoutoung and banks of the Tsanda Khyoung, Hen-
zadah district, Pegu.

“Easily distinguished from N. confinis and N. attegia by its

. smaller size and higher spire, from &. arx by the sides of the spire
being straight and not concave, and from the Bengal N. infula, Bens.,
by its sculptrue and its sharper keel.”

The shell figured is one of the two typical specimens (No. 65) in
Mr. W.T. Blanford’s collection. There are nine distinet spiral ribs,
the two lowest close together, and these are in far stronger relief
and more marked than in nfule, and extend even to the base of
the shell.

Size : major diam. 4-8 mm., alt. axis 6:3 mm.

. 017 mehi s % 0:25 inch.

For this form I retain the original specific name, as it seems to

be a good and distinct local race, as nearly related by shell-character

to atéegia as it is to infula.

Sirara covwixis, W. Blf. (Plate X. fig. 2.)

Nanina confinis, J. A. 8. B. 1865, p. 71 (section Z'rochomorpha) ;
Pfr. Mon. Hel. vol. v. p. 83.

Heliz> confinis, Conch, Ind. p. 64, pl. clix. fig. 8 (not good).

Sitala confinis, Theob. Suppl. Cat. p. 20 ; Nev. Hand-1. 1878, p. 83.

Original description :—* Shell minutely perforated, trochiform,
very thin, whitish horny, smooth, shining. Spire conical, apex
slightly obtuse, suture scarcely impressed. Whorls 7, flatly convex,
marked above with 4 or 5 spiral ribs and fine oblique lines of
growth ; the last sharply keeled, flatly convex beneath, and very
finely radiately striated. Aperture oblique, subrhomboidal, twice as
broad as high; peristome thin, acute, straight, margins distant,
columellar subvertical, briefly and triangularly reflexed.

¢ Major diam, 10°5, minor diam. 95, axis 7+0 mm.

. 042, 0-38, ,, 028 inch.

« Aperture 5 mm. broad, 2-5 high.

« Habitat, Near Thayet Myo, on the borders of British Burma ;
also mear Ava. :

« A near ally of N. arz, Bens., from Tenasserim, which, however,
may easily be recognized by the concave sides of its spire, From
other related species (a8 N. infula, Bs,, N. cacuminifera, Bs., and
N, atieqia, Bs.) N. confinis 18 distinguished by its seulpture.”

.The 'ﬁguz-e now given is from a specimen in Mr. W. T. Blanford’s
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collection.
SiratA GROMATICA, 1. 8D, (Plate X. figs. 5, 5 a.)

ality, Munipur Hills (G.-4.).
,ggglai lpgg'mmidal, sharply keeled, flat on base, scarcely penfosate
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sculpture, 10 very fine spiral thread-like ribs far apart, with 4 close
together at basal side of whorl néar suture; colour pale ochraceous
umper-brgwn ; spire conic, sides nearly flat ; suture shallow ; whorls
7, sides slightly convex; aperture semilunate, subvertical ; peristome
thin, oblique on columellar margin and scarcely reflected.

Size : major diam. 3:4 mm., alt. axis 2-7 mm.

3 0-13inch, ,,  0-:11inch.

This species is at first sight very like S. haroldi of the Nicobars,
but is distinguished by its more convex-sided whorls and higher
spire, while it is not so flat on the base as karoldi, and has a much
larger deeper aperture.

SITATA GROMATIOA, var. (Plate X. figs. 6, 6 a.)

Locality. Khasi Hills (G.-4.).

Shell pyramidal, keeled, flat on base; sculptute, 12 to 14 distinet
fine spiral ribs, crossed diagonally by irregular lines of growth, con-
centric ribbing on basal side; colour pale horny ; spire conie, sides
flat; suture shallow ; whorls 6, slightly convex; aperture semi-
lunar, narrow, oblique ; peristome thin, perpendicular near axis, but
becoming rapidly oblique.

Sizo: major diam. 0-12 inch, alt. axis 0-09 inch.

% 3:0 mm. y 204 mm.

This shell only differs from the typical form in the greater number
of the fine spiral ribs. \

Plate X. fig. 8 is a young specimen from the Jatinga valley,
North Cachar Hills, which was the first specimen detected in my
collection when I began sorting some of the original boxes, and it
thus was figured hefore the others.

SrraTA HAROLDL, 1, 8p. (Plate X. figs. 7, 7 a.)

Locality. Andamans (11 specimens). ‘

Shell pyramidal, imperforate ; sculpture, on base distant eon-
centric ribs in relief, above with 10 longitudinal or spiral white
thread-like ribs of equal size and distance apart on each whorl
(fig. 7 a); colour pale umber-brown ; spire high, sides flat, apex
acuminate; suture moderately impressed; whorls 7, sides flatly
eonvex; aperture quadrate, slightly rounded below ; peristome thin,
columellar thickened above, straight oblique.

Size : major diam. 3':3 mm., alt, axis 2'7 mm.

o+ 013 inch, ,  0-11inch.

This pretty species, remarkable for its véry pyramidal form ‘and
flat base, was discovered by my brother Mr, Harold Godwin-Austen,
1 at first thought it must be Heliw (Sagdinella) microtroohus of
Mérch, deseribed in Journ, Conchyl. Oct. 1876, p. 858, until I re-
ceived the type specimen of Sagdinella, which shows the sculpture
to be transverse and the shell in every way different from the group
Sitala (vide P1. IX. figs. 1, 1 a)*.

* This and the last described are close allies; but the
the Andaman shell. The range of gromatice no dou

of the Arakan Hills, which, there is little doubf, were on
Andaman Islands,

form at onee distinguishes
bt extends along the line
oo conitinuous with the

D
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SrrarA PHULONGENSIS, n. sp.  (Plate X, fig. 4.)

Ltﬁality. East of the Kopili river, North Cachar (one specimen)
(G.-4.).

Shell elongately pyramidal, scarcely perforate; seulpture, 6'to 7
well-raised longitudinal or spiral ribs on the whorls, fine close con-
centric ribbing on base ; colour pale sienna-brown j spire high, sides
slightly convex, apex blunt; suture well impressed; whorls 53,
sides convex; aperture semicircular, oblique; peristome thin, colu-
mellar margin vertical, slightly reflected.

Size : major diam. 010 inch, alt. axis 009 inch,

= 2:5 mm., 2 2:3 mm.

I have more than twenty of this species, which is distinguished
from its near allies by its more elongate form, rounder aperture, and
the fewer and stronger liration. I have named it after the trigono-
metrical station of Phulong, near which it was first found by me, but
it is very common at Cherra Poongee.

The shell figured is the single specimen from Phulong, and is not
quite mature. _

SITALA LIRICINCTA, Stol.

Conulema liricincta, J. A. 8. B, 1871, p. 241, pl. xviii. f. 10.

Heliw liricincta, Conch, Tnd. p. 53, pl. exxxii, fig. 7 (too dark in
colour).

Sitala liricincta, Theob, Suppl. Cat. p. 20,

Nanina (Sitala) liricineta, Nev. Hand-list, p. 34 (type specimens).

Original description :— Con. testa late conica, tenwi, castanea,
apice pallido, vel omnino pallide lutescente, anguste wmbilicato ; an~
fractibus T, convewe gradatis, sutura tmpressa simplici junctis, quatuor
liris acutis spiralibus cinctis ; liris duabus medianis crassissimis,
superna tenuissima basi leevigata, prope peripheriam liris 3=4 tenui-
bus, approzimatis notaia ; lineis inerements subtilissimis et confer-
dissimis ; apertura subsemilunart, labio columellari rectiusculo, brevi,
supra paulo reflewo ; labro tewui, simplici, arcuato,

¢ Major diam. 64, minor diam. 60, alt. teste 58, alt. apert. 25,
lat. apert. 3:0 mm.;” or major diam. 0:25, minor diam. 0-24, alt, testo
023, alt. apert. 010, lat, apert. 0:12 unc.

s Hub. prope Moulmain, ad flumen Ataran.

«The species has the general form of a rather large and elevated
Con. palmaria, Bs., but the spiral ribs are more distant and stronger,
except at the periphery, which is less sharply carinated. I have
not seen the animal ; but, judging from the general resemblance of
the shell to that of infula, it is tolerably certain that both belong to
one and the same genus.”

Qrpana TIMATA, n. 8p. (Plate X, figs. 9, 9 ¢.)

Locality. Thamandaiva, Bassein, Pegu (W. BIf.).

Shell conoidal, scarcely perforate; seulpture, six thread-like longi-
tudinal ribs on each whorl, close and spiral on base; colour horny
brown ; spire conic, apex blunt and rounded, sides slightly convex ;
suture impressed ; whorls 5, sides convex ; aperture broadly semi-

I
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circular ; peristome thin, columellar margin upright, rather thickened,
a white callus on the body-whorl.
Size : major diam. 2:6 mm., alt. axis 1°6 mm.
o «0:10duch; ;- 1 0:06/inch.

S1TATA CARINIFERA, Stoliczka.

Sitala carinifera, J. A. S. B..1878, p. 16, pl. i. fig. 8.

Nanina (Sitala) carinifera, Nev. Hand-list, p. 33 (the type shell).

Original description :— Testa globose conoidea, cornea, pice ob-
tusulo, angustissime perforato ; anfractibus quinque, gradatim accres-
centibus, convexe angulatis, sutura simplict junchs, transversim minu-
tissime striolatis, superis infra medium carinis filiformibus duobus
ornatis, ultimo ad peripheriam tricarinato, basi planate conveviusculo,
leevigato ; apertura semilunari, verticali, non descendente, labro extus
tenuissimo, 1n regione columellari paululum reflozivsculo.

¢ Diam. maj. 2'2 mm., minor 2:0, alt. testee 2:0 mm.,

" 0-09 inch, , 008, 0-08 inch.
« Hab, ¢ Penang Hill” in foliis Coffee arabiee, specimen unicum,
«The animal of this species is exactly like that of 8. infula, figured

in plate xviii. in J. A. 8. B. vol. x1. (1871) ; it has a generally pale .

brownish-grey colour ; but having obtained a single specimen, I did
not like to sacrifice the shell, in order to notice the internal strue-
ture ; for when examining these little species, one is by no means
sure that he will obtain from a single specimen an insight into the
whole anatomy.

«The present species is closely allied to the Nilghiri H. tricarinata,
BIf., which is also a Sitala, and differs by a more doprcssoq’ and
broadly conical shape, and by having a much wider umbilicus.”

‘SITALA PAIMARIA, Benson, (Plate X. fig. 3.)

Heliz palmarie, Ann. & Mag. N. H., Feb. 1864, p. 137; Pir.
Mon. Hel., vol. v. p. 575 ; Conch. Ind. p. 15, pl. xxx. f. 5, 6.

Sitala palmaria, Th, Suppl. Cat. p. 20.

Original description :—¢ Testa perforata; subconioa, spiraliter T-
lirata, strits filosis obliquis confertissimis decussata, sub epidermide
cornea albida ; spirt subconica, apice obtusiusoulo lavigato, sutura

impressa ; anfractibus 63; convewis, wltimo subtus convextusculo, pert-,

tremate leviter carinato ; apertura obliqud, late angulato-lunati, sub-
securiformi ; peristomate tenuiy recto, MAIGINe columellari superne
breviter eaxpansiusculo.

¢ Diam. major 8}, minor 8, axis 6 mill.

“ Hub. ad montem Nundydroog in regione Mysoriang.

¢ Tyo imperfect speeimens were found by my 80T, Captain €. A.
Benson, on the Fort Hill of Nundydroog, north of Bangalore, in
Mysore, and a single specimen (fully grown, but 'weathered) by my
daughter, Mrs, R. H. Sankey, at the same place, abhout 4000 ,f(’et
above the level of the sea. It is very distinet from the various
lirate species deseribed by the Megsrs. Blanford in the J ourn. Asiat,
Soc. Beng, for 1861, from the hill-ranges of gouthern India.

L,
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The specimen figured is No. 66 of Mr. Blanford’s collection and
MS. list, a typical specimen from Benson, from the original locality.
This measures—Major diam. 8:0, alt. axis 4'8 mm.

There are two other specimens in the same collection (No. 67)
marked palmaria, var., from the Wynaad, collected by Colonel
Beddome ; these are much smaller, but in other respects similar,
being only §:0 mm. in major diameter.

LAND AND FRESHWATER

Srrata Arx, Benson. (Plate IX, fig. 8.)

Helizz arw, Benson, Ann, & Mag. N. H. 1859, iii. p. 184; Pfr.

Mon, Hel. v. p. 90 ; Conch. Ind. p. 25, pl. liv. fig. 8.
al»ISz'taZa arz, Theob. Suppl, Cat, p. 20 (Therapon Hill, Tenasserim
valley).

Nanina (Sitala) arz, Nev. Hand-list, p. 84.

Original description :— Testa anguste perforate, acute conica,
tenui, striis minutissimis confertissimis obliquis, lirisque 3—4 spirali-
bus, validis, superne sculpta, subtus leviort, translucente, olivaceo-
cornea ; 8pire gracili, conica, lateribus concavis, sutura marginata,
apice acutiusoulo, hyalino ; anfractibus 7%, superioribus convewius-
culis, tum planiusoulis, ultimo acute carinato, subtus converiusculo ;
apertura obliqua, trapeziformi, peristomate recto, acuto, margine colu-
mellari breviter reflewo, superne perforationem subtegente.

« Diam, major 10, minor 9, axis 71 mill,

¢ Ffab. ad collem Therabuin, vallis Tenasserim, nec raro; detexit
‘W, Theobald,”

« Distinguished by its sculpture and slender concave spire, which
recalls that of my Nilgherry species, . cacuminifera.”

This last-named shell, however, is very distinet in its sculpfure,
and, together with other similar species from peninsular India and
Ceylon, form a very distinet group by themselves, which I propose
to figure together later on,

Figured from specimen in the Benson collection at Cambridge, in
which there are five specimens labelled as from Tenasserim.

Major diam. 10:0, alt. axis 7:0 mm.

SITALA RIMICOLA, Benson, (Plate IX. fig. 2.)

Helizz rimicole, Benson, Ann. & Mag. N, H. 1859, iii. p. 266 ;
Pfr. Mon. Hel. vol. v. p. 71; Conch. Ind. p. 28, pl. Ixi. . 1.

Macrochlamys rimicola (sec. D), Theob. Suppl. Cat. p. 19,

Original description :—* Testa viw perforata, orbiculato-pyrami-
data, tenvi, fragili, obligue striatula_, diaphana, pallide cornea ;
spira conica, apice obtuso, sutura leviter impressa ; anfractibus 53
conweiusoulis, wltimo convexo, compresss rofundato ; apertura obliqua,
3ubguadmto—1mwl7‘i, peristomate tenui, recto, margine columellari
verticaliter descendente, basali areuato,

 Diam. major 4}, minor 4, axis 4 mm,

“Var, peripheria _]wimg subangulata, angulo versus aperturam
evanescente, in '7"_”2[0)"1, MALs CORSPICUD.
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“ Habitat forma typica prope Landour Himalayee occidentalis,
varietas in valle Rungun prope Darjiling, rarissime.” |

“I got a single fresh specimen of this fragile species in October
1842, in a precipitous rift at the back of the Seinty or Queinty
ridge, eastward of my grounds at Rockville, near Landour, and at
an elevation of nearly 7000 feet. The Messrs. Blanford have lately
procured the variety, but rarely, and in a dead state, in the Rungun
valley in Sikkim, at an elevation of 4000 feet. From the data
furnished by Mr. W. T. Blanford respecting the resort of species at
Darjiling, I observe that the same forms evince a disposition to
descend there to a lower altitude aboveithe sea than in the western
portion of the range—a circumstance attributable probably to the
greater moisture of the climate,—whereas the drought and hot
winds, which prevail for so many months in the year at the base of
the western ranges, drive species to a greater height in order to
obtain the humidity necessary to their existence. At Landour this
form escaped the active researches of the late Dr. J. F. Bacon ; and
T am not aware of its having yet occurred to Capt. T. Hutton.”

Locality of specimen figured. Nag-Tiba range, near Mussoorie,
N.W. Himalaya.

Shell globosely trochiform ; sculpture regular, distant longitudinal:

striation (furrows), crossed diagonally by sharply-defined close-set
striee, below regular and concentric; spire conoid, sides flat;
whorls 6, sides moderately convex; aperture ovately lunate; peri-
stome thin,

Srrana RMrcorna, var. (Plate IX. figs. 4, 4a, 46,4 ¢.)

Locality. North and west Khasi Hills (&,-4.). !

Shell globosely conical ; umbilicus hidden ; sculpture, moderately
strong, regular longitudinal striation or furrowing, with diagonal
coarse ridges of growth; colour very pale horny brown; spire
conical, sides slightly convex; suture fine; whorls 6, convex, the
last tumid and rounded; aperture ovately lunate, oblique; peri-
stome thin, columellar margin strong, reflected, perpendicular.

Size: major diam. 0-21 inch, alt. axis 0-16 inch,

2 54 mm., i 4-1 mm,
Is a very abundant species in the above hills; the apex of the

shell is much more acute than in examples from Mussoorie, and itV

is also larger.

SITATA RIMICOLA, var., Benson. (Plate IX. figs. 3, 3 @.)

Locality. Darjiling, 4000 feet (W. 7. B.)." ;

Sculpture, very fine close longitudinal ribbing or furrowing,
crossed by extremely fine diagonal regular stri of growth, below
rather coarser concentrie ribbing, near umbilieus,'

Size : major diam. 4-5, alt. axis 3:0 mm,

0:18,. 5  0:12 ineh. :

Has flatter sides to spire and whorls, and is more depressed, with

finer spire than typical rimicola.

L.
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Srrana 1esvsss, W. T. & H. F. Blf.' (Plate IX. figs. 5, 64, 53.)

Heliw injussa, J.A.S.B. 1861, p. 356, pl. i.f. 13; Pfr. Mon.
Hel. vol. v. p. 181.

Nanina (Microcystis) injussa, Nev, Hand-list, p. 38.

Original description :— Testa viz perforata, trochiformis, per-
tenuis, pallido-cornea, superne peroblique, infra radiatim striata ;
spira, conica, apice acutivseulo ; anfr. 54, viw convexiusculi, wltimus
non descendens, subtus tumidus, ad peripheriam angulatus, angulo
antice evanescente ; apertura obliqua, transverse rotundato-lunaris ;
peristoma simplex, acutwn, margine columellari subverticali, superne
brevissime reflexo.

¢ Diam, maj. 8:25 mm., min, 3 mm., alf. 3:25 mm.

) 0-13une., ,, °12unc., ,, 0-13unc.

“ Iab, raro in Coonoor Ghat, montium Nilgiri.

«The Sikkim and Landour H. rimicola, Bens., is the nearest form
to H, injussa with which we are acquainted. The Nilgiri shell has
a higher spire, and is considerably smaller in size. From the com-
paratively large H. infula, Bens., H. injussa may be easily distin-
guished by the absence of the peculiar sculpture of that species, as
well as by its fewer whorls and smaller size.”

The specimen figured is in Mr. Blanford’s collection and from
original locality ; there are two other specimens also from the Nilgiri
Hills, No. 58 of his MS, list.

On the last whorl rather strong, spiral, parallel, somewhat wavy
ridges are crossed by irregular lines of growth ; on the apieal whorls
the transverse ridges are more regular and close together, giving an
almost decussaté appearance. The aperture is very oblique, and the
peristome on outer margin sinuate above, so that the columellar
margin is distinetly seen from the side. This specimen measures
in major diam. 4-2, alt. axis 3-2 mm.

Srrara ¥esrius, W. T. & H. F. Blf.

Helixz febrilis, J. A. 8. B. 1861, p. 857, pl.ii. f. 4; Pfr. Mon. Hel.
vol. v. p. 138 ; Conch. Ind. p. 52, pl. xxix. f. 4.
Macrochlamys febrilis (sec. E), Th. Suppl. Cat. p. 20.

Original description :—¢ Testa angustissime perforata, globoso-tur-
binata, spimliter lirata ; spira subelevate, conveva, apice obtuso, sutu=
ris valde impressis ; anfr. 4%, convexr, ultvmus non descendens, ad
j)mj)keriam sub(lepregsus infra planate rotzmdutu’s levis ; apertura
obliqua, oblonga ; peristoma rectum, acutunt; ad basin evpansiusculum,
columellart breviter reflexo, mflrgzmbvzw remotis.

« Diam. maj. 1-5, diam, minor 13, alt. 1-25 mm.

s Hab. apud montes Kalryenmullies, Ind. mer., teste R. Bruce
Foote. . K-

« This species bears & gnn‘ers}l re§emblance to H, tricarinate above
described, but is readlly‘d{stmgvulshablq by its higher spire, the
absence of the characteristie tr}ple carination, and the flatness of
its basal surface, The two specimens received from Mr. Foote are
both much weathered, and havye lost their colour and much of the

L
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sharpness of their ornament. This species I cannot find now in
Mr. Blunford’s collection. It was figured by Hanley, who only
gives a view from hehind.”

Sirata rricarivata, W. T. & H. F. BIf. (Plate X. fig. 10, the
type specimen also figured in the Conch. Indiea.)

Heliz tricarinata, J. A. 8, B. 1861, p. 355, pl. i. f. 10; Pfr. Mon.
Hel. vol. v. p. 91 ; Conch, Ind. p. 52, pl. exxix. f, 705 A0,

Sitala tricarinata, Theob. Cat. Suppl. p. 20, '

Nanina (Microcystis)? tricarinata, Nev. Hand-list, p, 42 (2 sp.
ex coll. BIf.). X

Original description :—* Z'esta aperte perforata depresso-turbinaia,
tenuis, pallide cornea, oblique striatula, subtus obsolete decussata 3
spira conoidea, apice planulato, perobtuso, sutura impressa ; anfr. 4,
convext, superne carinis duobus filiformibus eincts ; uliimus tribus
medianis, non descendens, subtus rotundatus ; apertura subverticalis,
rotundato-lunaris ; peristoma rectum, acutum, marginibus distantibus,
sinistro non reflewo.

¢ Diam, 12, alt. 1 mm. ¢

¢ Hab. prope Pykara ad summos montes Nilgiris.”

Major diam. of specimen figured 14, alt. axis 1:0 mm.

Sirara suBBILIRATA, Gh-A. (Nev. MS)), n. sp. (Plate X.
figs. 11, 11 a.)

Localitiy. Little Brother Andaman.

Shell depressly conoid, rather openly perforate, covered with a
strong epidermis ; sculpture, veryfine longitudinal ribbing, well seen
on base, crossed by irregular lines of growth; colonr dull ochraceous
brown ; spire flatly conoid, apex flat; whorls 5, with a fine rib on
the periphery of the last whorl, with a single intermediate one ahove
it, sides flat from the suture to this, slightly convex above ; aperture
ovate, subvertical ; peristome rather thickened ; columellar margin
slightly oblique, not reflected.

Size: major diam. 2-7 mm., alt. axis 1:3 mm.

. 0:07 inch, ,, 0:05 inch.

Sizana suBBILIRATA, var, (Plate X. fig, 12.)

Locality. Batte Malve. ; &

This shell was sent me by Mr. Geoffrey Nevill from the Indian
Museum, Calcutta, as No. 206. Sagdinella didnichsensi, Mirch, with a
note attached, “ I doubt it being this species.” 'In this part, farther
on, T treat of this genus, which will clear up this uncertainty that
surrounds Mérch's genus ; and I now find that this shell from Hatte
Malve agrees well with Nevill's MS, subbilirata from Little Brothor
Andaman, only that the shell is not so well grown, and the apex
is flatter, and 1 have therefore figured hoth.

It measures : major diam. 2'3 mm., alt, axis 1'3 mm.

o 00Binch, ., ©0:06inoh.

L
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No. 206 of Hand-list, p. 42, stands as ¢ Nanina (Microcystis) di-
drichsenii, Morch.” '

« Thirty specimens from Nicobar Islands, coll. Dr. F. Stoliczka,” so
that it is possible they may not be the same as the shell I figure from
Batte Malve.

Sirata prmirata, W. T. BIf.

Heliz bilirata, J. A. 8. B. 1861, p. 352, pl. i. £. 7 ; Pfr. Mon. Hel.
vol. v. p. 85; Conch. Ind. p. vii, not figured.

Kaliella bilirata (sec. B), Theob. Suppl. Cat. p. 20.

Nanina (Sagdinella?) (Microcystis?) bilirata, Nev. Hand-list,
p. 41 (South India, ex coll. Dr. F. Stoliczka).

This species I have not found in Mr. W. T. Blanford’s collection,
g0 am unable to give a figure of it.

Original description :—* Zesta perforata, globosa, turbinata, soli-
diuscula, cornea, transverse striata ; spira conoidea, apice obtusulo ;
anfr. T, angusti, sensim acorescentes ; SUperiores Caring UR@ Supra
mediana muniti, ultimus ad peripheriam acute bicarinatus, subtus
tumidus ; apertura subverticalss, angulato-lunaris, perist. rectum,
marginibus distantibus, columellari brevi, verticali, reflewo.

«'Maj. diam. 6 mm., axis 4] mm,

% 0-24 une. 4, 0°18 unc.

“ Fab. in montibus Shevroys et Nolamullies, teste W. King.

This species apparently approaches the Ceylonese H. mono-
nema, B., in character, but differs in its rounded base and less
elevated spire.”

Srrata ? werriaxa, W. T. & H. F. BIif. (Plate IX. figs. 9, 9 a.)

Heliz tertiana, J.A.S.B. 1861, p. 355, pl. i. fig. 11 ; Pfr. Mon.
Hel. vol. v. p. 71 ; Conch. Ind. p. 8, pl. xvi.

Macrochlamys tertiana (sec. D), Theob. Cat. Suppl. p. 19.

Original description +—* Testa perforata, depresse turbinata, tenuss,
pallide corned, striatula, spira conoidea, apice obtuso, sutura -
yressa ; anfr. 6, angusti, convewi, ultimus haud descendens, subtus
rotundatus ; apertura subverticalis, rotundato-lunaris ; peristoma
simplew, marginibus distantibus, columellari refleaiusculo.

¢ Diam. major 225 mm., alt. 1:75 mm.

4 0:1une. ,, 007 une.

« Hab. raro ad Pykara, necnon ed Neddiwuttom in montibus
Nilgiris.” o]

Specimen figured diam. major 2:5 mm., alt. 1-3 mm.

Messrs. Blanford add : ¢ H. bullula, Hutt., and H. hwmilis, Hutt.,
of the Western Himalaya, together with some small Cingalese Helices,
appear to belong to the same group.” ‘ )

Tt occurred at the adges _of.sholas, in company with Jerdonia
trochlea, B., Diplommatine nilgirica, Blf., and Cyathopoma mala-

soun. BIE.
il budlule is allied to this species, for there is mo

T do not think Z. 8, 10
sign of spiral striation on that shell ; and H. humilis is, T suspest, a

apecies of the subgenus Patula.

E
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SITATA SRIMANT, 1. sp. (Plate IX. fig. 7.)

Locality, Munipur (G.-A.).

Shell subdepressly turbinate, closely umbilicated ; sculpture, with
four or five indistinet longitudinal ribs, with rather coarse oblique
lines of growth; colour ochraceous brown ; spire depressed, apex
blunt ; suture well impressed ; whorls 5, sides convex; aperture
widely lunate ; peristome rather thickened, columellar margin very
oblique and scarcely reflected. -

Size: major diam. 3:9 mm., alt. axis 2:2 mm.

i 0-16inch, ,,  0:09inch.

This shell is at first sight very similar to S. tertiana, but its close
umbilication and ditferent spire distinguish it.

I have named this species after and in remembrance of a Goorkha,
Dauffadar Sriman, who was in the Khasi-Hills Survey Party, and a
most excellent trustworthy man, who, like so many others, fell a
vietim at last to the climate of that part of India. e became a
most diligent collector ; and to him I owe the possession of a large
number of shells in my collection, which he even continued to collect
after I had left the Survey Party. I have always noticed that the
Goorkha, Lepcha, and Khasia made much more intelligent collectors
than the people of the plains of India, that they took a far greater
interest in the work, and possessed many of them a great amount
of knowledge of animals and plants and their specific differences,
while they recognize the numerous species, particularly the birds,
by name.

SrranA MoNoNEMA, Benson. (Plate IX. fig. 6.)

Helizz mononema, A, M. N, H, 1853, xii. p. 92; Pfr. Mon. Hel,
vol. iv. p. 37; Reeve, Conch. Icon. f. 1339; Conch. Ind. p. 37,
pl. lxxx¥ii. £ 2, 8.

Trochomorpha, Pfr. Malakoz. B1. 1855, p. 132; Albers, Die Heliceen,
1860, p. 61.

Kalvella, see. B, Theob. Cat, Suppl. p. 20,

Nanina (Microcystis) mononema, Nev. Hand-list, p. 41 (8 species,
Balapiti, Ceylon).

Original description :—* Testa angustissime perforata, trochiforms,
radiato-striata, corneo-albida, glabra, non mitida, transhucente, spira
conoidea, apice obiuso, sutura distinota ; anfractibus 63-T, superné,
convewiusculis, filo unico, elevato, tenui, mediano cinctis, ultimo acute
JSiloso-carinato, subtus subplanulato ; apertura wrticali,'secgmfomu,
peristomate vecto, acuto, margine columellary brevi, verticali, reflexo,
perforationem subtegente.

¢ Diam, major 5, minor 4}, axis 4 mill. _

“ Hab. ad Heneratgodde, Ceylon.” Mr, Benson says :—* Allied fo
the Himalayan H. fastigiata, Hutton, and to the Bengal H. barrack-
porensis, Pfr,, but ‘well distinguished by its more dopressed form
and by the filiform line, which, in addition to the keel on the last
whorl, runs along the central part of each of theupper whorls. . Mr.
Layard had not been able to proeure a second specimen. I do not

agree with Mr, Benson as to the alliance or, I would ;ather say,



LAND AND FRESHWATER

similarity hetween this species and the two above-named shells, the
thread-like spiral midrib being so very distinctive of the subgenus
1 now place it in,

Strara ? erarvraTor, W. Blf. (Plate X. figs. 1, 1 @, 15.)

Nanina gratulator,J. A. 8. B. 1865, p. 72 (section T'rochomorpha) ;
Pfr. Mon. Hel. vol. v. p. 94.

" Heliz gratulator, Conch. Ind. p. 8, pl. xvi. fig. 2.

ggala gratulator, Theob. Suppl. Cat. p. 20 ; Nev. Hand-list, 1878,
p- 33.

Original description :—* Shell turbinate, perforated, thin, whitish
horny. Spire conical ; apex obtuse ; suture impressed. ‘Whorls 5,
slowly and regularly increasing, convex, spirally lirate and marked
with oblique striee of growth above; the last whorl keeled at the
periphery, convex and decussately marked with concentric and
radiating strise below, not excavated round the perforation. Aper-
ture diagonal, subtrapezoidal, breadth exceeding the height; peri-
stome thin; margins distant, united by a callus, basal deeply
sinuate; columellar vertical, forming a right angle with the basal,
and briefly triangularly reflexed above ; reflexed portion thickened
and passing half round the perforation.

# Major diam. 5°0 mm., minor diam. 4+5 mm., axis 4:0 mm,

< 02 5 0-18 5 0°16 inch.

¢« Aperture 3 mm. broad, 2 high.

« Animal with a small mucous pore, and very small lobe above.

‘¢ Hab, Irawaddy valley, Pegu.

“This pretty little species abounds near Thayetmyo, and occurs
throughout the Irawaddy valley in British Burmah. I do not re-
member meeting with it in Arakan. It is easily distinguished from
all others of similar form among Indian shells by its oblique mouth,
by the peculiar columellar margin of the peristome, and by the

strong lirate sculpture. I have much doubt as to whether it should .

be assigned to Z'rochomorpha, the species of which group are larger
and the animals somewhat different.’”

This species does not occur, to my knowledge, anywhere on the
Indian side in Assam.

The subgenus Sitale can be divided into the following very di-
stinet groups :i—

(Oharacter, Name. Locality.
A, Shell small, pyramidal, closely
umbilicated, keeled, more or less
t below, with four or more ,,
gniml or?;; on the whorls ; colu- Z;ﬁf!gz --------- ’{‘Jg:::seBr?;gal.
mellar margin simple, more or | '/'n]cn ------------ Loy :
Jess oblique; spire with flat sides; prre f :
apex AOUIIINATE 1/ ceaevs sorsssasares 120 RN Rl
gromatica ......... Munipup,
phulongensts ... North Kachap Hills,

\tiricineta ......... Tenasserim.

L.
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Character. Name. Locality.
. Shell conoid, apex blunt......... mataR vt Pegu

@". Bhell conoid, depressed, sides [ carinifer ......... Penang.

(YW ot e s palmaria ......... Miysore.

" v 3 <
o szge;] lg']?:‘ff?&ﬁ?fl‘m?c}am ............... Tenasserim.
B. Shell globose ; whorls tumid, with | 7émicola............ N.W. Himalaya.

many fine, close-set, lougitudinal{ —=—, var. Darjiling.
Tolel: hermhecr o s Rl i ek e { ——, var. Khasi,

. Sid x; spiral ribbing less ] . - T
LRSS rzsgﬁ(;:: e‘{ splr“ mg ess} JUSSA Loveererenes Nilghiri Hills.

b". Glohosely turbinate, verysmall febrilis ............ Kalryenmulli Hills.

The following species are very distinet forms, and one is tempted
to place the first two in a new subgenus :—

O. Shell depressly conoid; whorls .
turreted, with one or two spiral »#ricarinata ....., Nilghiri Hills,
ribs; apex flab’ ...c...ciesnsssesenes
: : P Little Brother An-
¢'. Openly umbilicated............... L A daman Tsland.

——) VAL, secsusies Batte Malve Island.
", Apex obbuse...c..eeeresieriere o Ghrata e, {Shzﬁ?&y };ﬁij_xd‘a'

o, Tongltudinal ribbing in- [ (TL00E = T

distinet, umbilicated ... | 5 5n0nema.......... Ceylon.

The next is distinct from all the preceding species, and the
animal, no doubt, will be found presenting differences =

D, Bhell conoid, rounded below ;
aperture very oblique; spiral
ribbing both above and below ; §? gratulator
columellar margin thickened,
perpendicular, and twisted ....., )

These are quite distinct, in their sculpture particularly, and will be
figured together in a future Part:—

(apicata ... .yooe  Nilghiri Hills.

B, Apex scuminate, spiro more ox | SIS g
less concave ; transverse ribbing coni % P .
more regular and defined, a mnil;mza“mm”_. .
spiral suleation breaking up the e, ioonnly g
former into minute raised dots lyl(’”_‘(’“ i Ay 4
or dashes, having a longitudinal ;)f; doas R o : p
arrangement .......oiiiiiiniiinn phyllophila. ... 4

Lt‘orrucula ......... yi

E 2

L.
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HXPLANATION OF PLATE VIIIL

Fig. 1. Sitala infula, Benson, X 4. Calentta.

la. Ditto: sculpture of last whorl, X 180. 1. Sculpture of the
apical whorls, X 180.

1e. Ditto: animal, X 2. From drawing by F. Stoliczka.

14. Ditto: jaw, enlarged. From drawing by E. Stoliczka.

1 e Ditto: teeth of radula. From drawing by F. Stoliczka.

1f Ditto: generative organs, much magnified. 1g¢. Showing en-
largement of oviduct (¢). From drawing by F. Stoliczka.

2. Sitala attegia, Bs., X 4. From Moulmain.

2a. Ditto : seulpture of apical whorls, X 180. 2b. Sculpture of the
last whorl, X 180.

2¢. Ditto: right and left shell and dorsal lobes of the mantle, en-
larged. From drawing by F. Stoliczka.

2d. Ditto: jaw. From drawing by F. Stoliczka.

2e, Ditto: teeth of radula,

2 f. Ditto: generative organs, much enlarged.

8. Sitala atlegia, Bs., X 4. Prome, Pegu.

4. —— culmen, W. Blf.,, X 4. Pegu.

EXPLANATION OF PLATE IX.

Fig. 1, la. Sagdinella didricksenii, Moreh, X 7. Nicobar,
9. Sitala rimisola, Bs., X 7. Mussoorie, N.-W. Himalaya.
2 a. Ditto: seulpture of last whorl, X 50.
8. Sitala rimicola, var., Bs.,, X 7. Darjiling, E. Himalaya.
3 a. Ditto: sculpture, X 50.
4, 4 a. Sitala rimicola, var., X 7. Xhasi Hills.
4 b, Ditto, X 4, viewed from below. 4¢. Ditto, nat. size.
b, b a. Sitala injussa, W. & H. BIf., x 7. Nilghiri Hills.
5&. Ditto: sculpture, X 50,
6. Sitala mononema, Bs.,, X 4. Ceylon.
7. —— srimant (G.-A.), X 7. Munipur,
8. arx, Bs.,, X 4. Tenasserim.

9, 9a. —— ? tertiana, W. & IL BIf.,, x 12, Nilghiri Hills.

EXPLANATION OF PLATE X,

Fig. 1. Sitala gratulator, W. Blf., X 4. Thayetmyo, Pegu.
1a, 1 6. Diito, showing form of the columellar margin, X 7.
92, Sitala confinis, W. Bif.,, X 4. Thayetmyo, Pegu.
3. —— palmaria, Bs., X 4. Mysore.
4, —— phulongensis, G.-A., X 7. N.Cachar.
b. gromatica, G.-A., X 7. Munipur,
b a. Ditfo: seulpture, x 5H0.
6. Sitala gromatica, var., X 7. 6ea. Sculpture. Khasi.
7. —— haroldi, G.-A., X 7. Ta. Sculpture, X 50. Andamans.
B. gromatica, juv., X 7, North Cachar Hills,
9, —— limata, X 12. 9a, X 8. Pegu.
10, —— tricarinata, W. & H. BIf., X 20. Nilghiri Hills.
11, 1la. subbilirata, &.-A., Nev. MS., X 12. Little Brother An-

daman.
12. Ditto, var., X 12. Batte Malve Island, Nicobars,

Subgenus SAGDINELLA,

Sagdinella of O. A. L. Mdrch was introduced, but without
description, in Journ. de Conch. Oct. 1872, in his list of “ Mo]lus-
ques terrestres et fluviatiles des Lles Nicobar,” the type form bein A
didrichsensi from Sambelong in that island. He compares it with

The genus
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simulans, Adams, a Jamaica form, which is not likely to be related,
and he would class with it orcula, Bs., barrakporensis, Pir., and
infula, Bs., of the East-Indian region. The two last could hardly be
classed together on shell-characters, and a genus has already been
formed for barrakporensis, In the Journ. de Conch. Oct. 1876,
p. 357, in a revision of the Land Shells of the Nicobars, another
species is added, viz. H. microtrochus, Mirch, found with the former.
He thinks Sagdinella may be allied to Streptaxis in its sculpture
(transverse) ; but this would hardly be a sufficient reason on which
to form such an alliance, unless combined with other characters,

Mr. G. Nevill, in his ¢ Hand-list of the Mollusea in the Indian
Museum, Caleutta,” p. 35, includes both Sagdinelle and Kaliella
under the subgenus Microcystis, Beck (type ornatella, Beck, from
Piteairn Island, a South-Pacific shell) ; and in this he has placed
most of the minute Indian species, many with most varied cha-
racters. Knowing that I was engaged working upon these small
shells he was good enough to send me a specimen named didrichseniz,
from Batte Malve ; but as it did not agree with the original descrip-
tion, I applied to the Zoological Museum of the University of Copen-
hagen for specimens of the shell. Professor Japetus S. Steenstrup
responded most cordially to my request and kindly sent me a
specimen in the Museum, the label in Mdreh’s handwriting—
“ Sagdinella (Hapalus ?) didrichsendi, Roepst. 1877, p. 370. Nicobar.”
The original specimen described in 1872 was collected during the voyage
of the ¢ Galathea’ by M. Reinhardt, and should be in the Museum
at Copenhagen, where most of his shells were placed. The Museum
of Kiel received those of M, Behn ; and Cuming obtained duplicates
of this last collection described by Pfeiffer, Frauenfeld, &c.; I have
thus been able to figure a typical shell of this genus and clear up all
uncertainty about it, for which T and other conchologists owe our
thanks to Prof. Steenstrup. It certainly has no relationship ‘to
either Sitala or Kalielld in any way ; moreover 1 do not think it is
quite mature, and it possesses, as Morch says, some similarity in its
transverse costulation to that of Streptaxis. ~ I here give the original
description of the shell ; the animal is quite unknown ; but whatever
it may be, it undoubtedly belongs to a group quite distinet; to those
with which Nevill associated it.

Hewrx ? (Saeprwerna) proricnsexm,  (Plate TX. figs. 1, 1a.)

Journ. Conch. Oct. 1872, p. 312,

Var. 8. grandis, Journ. Conch. Oct. 1876, p. 858.

Nanina (Microcystis), Ney. Hand-list, p., 42. no. 206 (30,8p.
Nicobar, ex coll. Dr. F. Stoliczka).

Original description :—* Testa twrbinata, perforate umbilicati,
erystallina albide nitida, leviter iridescens ; anfn. 3% com'c‘mwcul_z,
costulato-striati, ultimus magnus, spiram fere duplo suporans, medio
obsolete angulatus ; basi levissima ; apertura su(n-hom?wa.‘

“ Diam, maj. £} mill.,, axis 2mill,, aperturm altit. 1 mill

“ Hab, Sambelong, sur les hords de la riviére Gulathea; un seul
exemplaire.

I
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« Obs. L'Heliz simulans, Adams (Reeve, Icon. f. 351), donne
une assez bonne idée de cette espece.

«“I’H. orcula, Benson (Reeve, f. 1176), en différe par sa spire

beaucoup plus élevée. L'H. barakporensis, Pfr. (Reeve, f. 816), et
IH. infula, Benson (Reeve, f. 783), de I'Hindoustan, appartiennent
peut-&fre & la méme section. ILa coloration et le genre de costulation
de la coquille rappellent les Strepiawis. Peut-étre est-ce un
Agnathe ?”
. H. orcula is the only shell above mentioned that approaches it in
its sculpture, but it has a strong epidermis. I am sorry that the
two specimens in Mr. W. T. Blanford’s collection are not quite
perfect, and not in a state to take off the glass slide on which they
are gummed, so that T cannot give an enlarged figure of it.

“ Var. 3. grandis, alt. 3:5 mill., diam. 3. 7' tenuis, non iridescens
linea alba, pellucente, ad suturam.

% Hab. 1les Nicobar, probablement Kamorta (Roepstorf).

Herrx (SaepINerza) MicroTrRocHus, Morch, Journ. Conch. Oct.
1876, p. 358.

“ Differt a pracedente testa obtuse angulata, obtecte perforata, nec
umbilicata, columella recta ; linea suturali, alba pellucente.

¢ Alt. 8°5 mill.,, diam. fere 3.

“ Hub. Avec lespéce précédente: un exemplaire (Roepstorf). Les
Sagdinella doivent étre rangés, peut-étre, prés des Streptawis, d’aprés
leur sculpture: quant & la forme, elles ressemblent & de jeunes
Bulimus (Ena).”

Professor Steenstrup informs me this species is not in the museum
at Copenhagen, nor could he find it in the collection of  friend of

the late Dr. O. Mérch ; being a single specimen, it may be in Mr. °

Roepstort’s collection.

Genus ANADENUS.
(Plates VI. & VIL)

The genus Anadenus was described by Von F. D. Heynemann in
the ¢ Malakozoologische Blitter,” 1863, p. 137, pl. i., giving figures
of the shell of two species with their lingual dentition. The speci-
mens were collected and brought home by the Schlagintweits from
India, and the original description is therefore from spirit-specimens
as follows :—

“ Anadenus (without a tail-gland).

« Body extends the whole length of the sole. Mantle covering
the fore part of the body. Respiratory orifice behind the middle of
the right side of the mantle. Generative orifice behind the right
eye-tentacle. Two upper and two lower retractile tentacles, Back
flatly rounded, without a keel and without a tail-gland. Sole in
three parts. The jaw with close-set cross ribbing ; the curve of the
toeth of the radula almost in & plane. Tooth-plates of rectangular
form, with the sides projecting. Middle tooth equilateral, with side

‘points or prickles. Yide teeth hardly differing fI’Qm the middle

L.
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tooth, with the small points on the exterior side. Internal shell

present, white, calcareous, with no epidermis; nucleus on the

side.

“ Animal at first sight is like our German Arion and Limaw. It
i1s related to Arion, to Limaz only similar.

“The relationship to Arion is in the form of the jaw, which has ribs
like that of A. empiricorum, but they differ in the following points :—

Arion. 3 Anadenus.
. Tail-gland present. absent.:
1 Respiratory opening anterior close behind.
; to middle of mantle.
Internal shell, absent. present,
The mantle contains only with distinct lines of
scattered calcareous par- growth.
ticles.

¢ The absence of the tail-gland is the principal difference between
Arion and Anadenus ; less importance must be placed on the posi-
tion of the lung-opening. In dead Anadenus it is in the middle ;
but the front part of the mantle always contracts more than the
hinder part. In Limawx it lies behind the middle, but in a spirite
specimen if is in the middle.

« The new species is nearest to Geomalacus of Great Britain, which

I haye not had an opportunity of examining, and from which it

differs in the following points :—

Geomalacus. Anadenus.
End of the body rounded. pointed.
Respiratory orifice in the behind the middle, |

middle of the side of the
mantle.
Tail-gland present. absent.

¢TIt must not be confounded with Zimaw, although it is similar in
general form, in the position of the respiratory and the genital aper-
tures, and in the presence of the inner shell ; besides they differ in
the jaw and in the terminal end of the body, which in Zimaw is
always keeled, whereas in Anadenus there is no sign of a keel.

¢« If we could see the living animals or get an accurate description
of them, undoubtedly further differences hetween similar or related
forms would be shown, and in one respect from the formation of
the wrinkles of the mantle and the body. ' As I observed before, in
the dead animal the wavy circles on the mantle disqppear. _It
cannot be said whether the mantle of Anaderus is papillate, s in
Arion, Amalia, and Geomalacus, or whether it has the structure of
Limaa. Similarly the wrinkles on the back flatten ouf, and na
accurate description can be made from a spirit-specimen.

¢ From the illustration which I give [reproduced, Pl VII. fig. 4] of
the skin of the back it is clear that it differs gonsiderably fron all
known slugs. A furrow runs along the middle of the back, from
which side-furrows branch off at an acute angle; the spaces cn-
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closed by these furrows are covered with a double row of irregular
diverging wrinkles.”

ANADENUS e16ANTEUS (type species).

From original description. Length of spirit-specimen 80 to 100 mm,

5 the mantle 30 to 40 ,,

Colour isabelline, brownish,

Internal shell 20 mill. long, 12 broad; flat, very thick. Jaw
with fourteen ribs, distinet from each other ; the last are grown
- together,

Radula : 110 cross rows ; the middle tooth slender, long-necked,
with long point and signs of side points ;the side teeth not differing
much, inclining inward, with still longer points, and likewise signs
of side points, and in the less developed teeth towards the edge the
points are still much longer with no side points. The upright position
of the points (vide orig. fig. 1d, ¢, f), and which is most prominent
in the side teeth, is also peculiar to Arion. From the size of the
contracted median and from the circumference of the inner shell
and the size of the teeth-plates we can conclude with some certainty
that this species is of extraordinary length. Limaw dorice of Bour-
guignat, who says it is 360 to 450 mm. long (or 13 to 17 inches),
has hardly from the plate (in Revue et Mag. pl. viii. June 1861) so
large a shell. I do not maintain that this extraordinary length
ecould be reached in giganteus. Equally interesting may it be in a
living state from its bright colour, which certainly does not differ
much in the spirit-specimen.

Hab. Fundort Shimpti (Shipki ?), Kumaon ; Badrinath to Masuri,
Garhval.

ANADENUS ALTIVAGUS, Theobald. (Plate VL. fig. 1, spirit-specimen.)

Limax altivagus, J. A. 8. B, 1862, p. 480.

Anadenus giganteus, Heynemann, Malakoz. Bl 1863, p. 140,
t. 1. £. 1 ; Theob. Suppl. Cat. C. i. p. 65; G. Nevill, Second Yarkand
Mission, Mollusea, p. 21.

Anadenus? giganteus, Nevill, Hand-list, p. 65 (Changligalli, near
Murree).

Original description :(—*¢ Corpore limaciformi, pallio lente granu-
loso, dorso rugose reticulato, more frondis brassice, colore virescente
fusco sive lutescente fulvo, interdum nigrescente, et rarissime pallide
aurantiaco pallio, minus colorato corpore ; tentaculis quatuor nigris,
eapite wigro, infra pallescente ; ano ad dextrum latus pallii, prope
marginem posito, ad mediam partem viz attingente.

« TLongitudinis (corpore extenso) 9 unec.

« Habitat montibus Cissutlejensibus prope Fagu, Narkanda,
Saraon, &e., 6000 ad 9000,

«This Limaa is rather variable in colour, and large specimens,
when in motion and extended, exceed 9 inches in length, though
their ordinary dimensions is about G. It feeds on fungi.”

This species is evidently ‘uhe_ same as that described by F. D).
Heynemann in 1863 under the title giganteus and the type of his
genus Anadenus. The length of specimens contracted in gpirib
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being 80-100 millims., as given by Heynemann, would be quite
6 to 9 inches when living, and extended to their full length. The
description as regards texture of the epidermis of the mantle and
foot agrees well; and they are both from the same part of the
Western Himalayas—Heynemann’s specimens having been col-
lected by one of the brothers Schlagintweit in Shimpti (Shipki ?),
? Kumaon, Badrinath to Masuri, Garhval. There is g single un-
named specimen in the British Museum collected by the above
gentlemen, but it is labelled ¢ Sikkim Himalaya,” which I take to
be this species ; and this is no doubt a duplicate specimen sent
originally to the Hon. E. I. Co.’s Museum, whence it was lately
transferred, with the rest of the collection, to the British Museum :
76 mm. long, mantle 30. Six specimens were sent to me labelled
¢ Simla, collected in the rainy season of 1880,” hy some friend, who
I have yet to discover, but to whom my best thanks are due, for it
is from these specimens the drawings on Plate VI. have been made,
They agree in every way with Theobald’s deseription of altivagus,
and with the British-Museum specimen above mentioned. Heyne-
mann does not give Sikkim as the habitat of giganteus, though he
makes schlagintweiti common to both that and the Western Hima-
laya. There may be some error here in the labelling of the speci-
mens.

AnapENUS ALTIVAGUS, Theob.

Brternal description of awimal ( from spirit-specimen) eollectesd at
Simla (vide fig. 1, Plate VI.).—Slug-like, rounded above; foot
rather pointed behind; no gland, with a narrow segmented pedal
margin. Mantle closely fitted to the foot behind, only slightly over-
lapping on the sides; the neck-lobes only partially developed near
the respiratory orifice, with a fine papillate surface. The respiratory
and anal orifices (figs. 2 & 3) situated together just above the centre
of the mantle-margin. The generative orifice (fig. 4) at a moderate
distance (about 8 or 10 mm.) behind the right eye-tentacle.

Total length 700, mantle length 30-0, mantle breadth 20-0 mm.
» 2:75 » 1-20, 0-8 inch.

Largest spec, : Shell quadrate, flat, thin, horny, white, with con-
centric lines of growth, nucleus on right central margin,

»

Major diam. 15'0 mm., minor 10:0 mm.
i 060 inch, ,, 0°4 inch.

Odontophore, &o. The jaw is solid and composed of _13 ribs
(PL VI fig. 5). In the radula(figs. 6, 6 ) the centre footh is broad,
with two small pointed projections at the base ; the adjacent laterals
are also broad, with a single small blunt tooth on the exterior side;
about the 28th from the centre they hecome much more elongated,
and the outer basal tooth is rather sharper. The outermost laterals
are oblong at the base, with one long blunt tooth and one or two
small teeth disunited and separate from it, but Tising from ﬂ_“’ Bame
base (figs. 6 @, 65). These outer teoth are very characteristic of the
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genus, for nothing like them is to be found in either Arion or
Zimaz. The teeth of this species do not certainly agree with the
radula deseribed and figured by Heynemann ; there is a similarity only
so far as the straight form of the central teeth ; but he distinetly says
all the laterals are straight and with no basal cusp, and he thus
figures the 55th of giganteus (Taf. i. fig. 1£); and the 40th tooth of
A. schlagintweiti has this small basal tooth, but he adds that on the
extreme laterals it disappears. There were 106 rows in a very
- complete radula I got out, arranged thus :—

55 .1 .55,

The jaw and radula are found to be like that of Geomalacus, to
which genus Anadenus has, in this respect, some affinity (vide
Plate XII. figs. 4, 4 a, 4b).

Generative organs (Plate VI. fig. 7). The ovotestis (o.t) is bilobed,
and situated quite within the folds of the liver-lobes, and is of a
pale green tint ; the hermaphrodite-duct is rather long, a good deal
convoluted near its lower end, but is straight for a short distance
before it joins the albumen-gland ; this organ is very large, and lies
on the left anterior side of the animal. The oviduct is of the usual
form. The vas deferens (v.d) is given off just above the duct of the
spermatheca ; it is very long, and is coiled on ifself at ome poinf
about the middle of its length ; this coil lies well forward on the left
anterior side behind the left tentacle, and doubles back on itself,
and passing up the side of the male organ enters it at the hard
rounded posterior end, close to where the retractor muscle is given
off. The attachment of this muscle is at the posterior margin of
the mantle-cavity ; it is so much contracted in the spirit-specimen as
to bring the posterior end of the penis close up to it and the attach-
ments of the eye-tentacles, &o. The spermatheca (Sp) is about the
same length as the penis, pear-shaped.

All the six specimens sent to me from Simla (where they were
collected during the rains in June and July, at the period when they
are in full activity and development) show the’ generative orifice
much expanded, with the male organ partly protruding (Plate VI.
figs. 1 & 4). This discloses the existence of several small, sharp,
curved spines fixed upon the surface of this reversed portion. On
further opening the generative orifice (Plate VIL fig. 6), these
curved spines were discovered to be only the most advanced of a
much greater number arranged in two parallel rows (d) and ex-
tending upwards, gradually lengthening, and forming part of a very
complicat-ed and beautiful arrangemént of far longer and stronger
caleareous (¢) spines. The frontal side of this curious apparatus was
found covered by a large and longitudinally perforated plate (a),
which had evidently been built up by the union togéther at their
lower extremities of originally parallel spines. On the
posterior gide of this busa} portion of the male organ one ver
large, long, spear-shaped spine (¢) was situated; this measured 8 yyp,
in length, The whole of this complicated structure must therefyre
be regarded as representing the simple dart-sac with g single dart,

upper and

L.



_§L

as seen in other genera of the Helicidee, for the fixed position of the
bases of these spines in the integument of the lower swollen portion
of the ma:le organ precludes the idea of its being a spermatophore.
On following the large duct of the penis upwards towards the junc-
tion with it of the vas deferens (fig. 6 @), the end of the penis is scen,
occupying the upper swollen portion ; so that here we have appa-
rently the penis and the dart-sac almostunited together, instead of,
as 1s usual, the dart contained in a distinct and long sac of its own ;
but this, after all, is only a question of degree, for the transition is
seen in such rudimentary pouches of the dart in Heliz pisana (vide
pl. xix, fig. 16, Moquin-Tandon’s ¢ Mellusques de France,” and Helix
bulimoides, pl. Xx.).

Can it be that in this species the great development of spines and
this plate has converted this organ into one of a holding or clipping
nature on their interlocking or entanglement prior to or during
the act of copulation ? for after expansion or protrusion the muscular
contraction would draw these spines together very tightly.

One of the most interesting points in the anatomy of this species
is the relative position of the heart and renal organ (Plate VII.
fig. 5), in which respect it has a considerable similarity to what is
seen in Arion and Geomalacus, encircling the heart. The position
of the ventricle is, however, different, on the posterior edge of the
mantle-cavity and directed backwards; it is large and flatly pear-
shaped.

’.IPhe renal organ is ovate and is divided into two portions by a
main secretory duct, the inner portion forming a mearly complete
narrow disk round the ventricle and commencing from near where
the aorta is given off. The renal organ is quite free for three
quarters of its anterior margin, the dorsal surface (whieh is under-
neath in fig. 5) being spread over with the network of the pul-
monary veins, the ventral surface of the pulmonary sac being shown
in the figure, The retractor muscles of the eye-tentacles, odonto-
phore, and penis (».un. 7., O., P.) are all situated in a line close
together at the posterior margin of the mantle; and in this they are
thus somewhat more like Aron, only that the muscle of the buceal
mass has a more posterior position for its attachment.

MOLLUSCA OF INDIA.

ANADENUS SCHLAGINTWEITI, Heynemann, Malakoz. Blit. 1863,
p. 141, '

Anadenus schlagintweiti, Theob. Cat. C. i. p. 65.

This species would appear to be externally very gimilar to A.
altivagus, ot the typical species of Heynemann, but smaller., There
are two specimens in the British Museum which may !I’TOWMY bﬁ
this species, and out of the Schlagintweit collection. They are bl(:t
of a dark grey colour and smaller than altwagus. One is n;a;‘ ed
“ Bias at Bishisht, Kulu Himalaya ;” the accoqd “(On _lgloax }1 om
Simla to Sultanpur, Himalaya.” Heynemann gives, b?‘d Osbtlese
two places, Bias Kund, Rotang Pass, and Sikkim ; but 1 doubt the
Sikkim locality.
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Original deseription :—< Length of spirit-specimen 45 to 60 mm.
¢¢ Length of the mantle 25 mm.

¢ Colour ash-grey or blackish.

¢¢ Internal shell 11 mm. long, 74 broad, massive, thick, flat.
“Jaw with 16 ribs.

“ Radula 125 rows of 90 teeth.

2 110 99 80 2
“Middle tooth broadly triangular, with moderately long points ;
- the side points are somewhat broader at the base ; side teeth hardly

differ from the middle tooth, inclined inwards. The shape does not
perceivably change even towards the side, only at last the side point
disappears.

“The young animal, On the back part of the mantle is a black

~ 8pot, which runs in a point in front and encloses a small space,
which is brighter than the rest of the mantle. The sides of the
mantle are black-spotted, and down the sides of the body runs a
black stripe, which towards the back is sharply marked out, but
towards the sole is shaded off; the top of the back is again some-
what darker.

¢ Tt is very probable that, as in the case of many European slugs
which in their young state are similarly coloured, this coloration
disappears through the darkening of the whole skin.

“Habitat, Sikkim ; Simla to Sultanpur ; Bias at Bishisht, Kulu ;
Bias Kund, Rotang Pass.

% Ag these two forms were obtained from different localities, we
may consider the species to be generally distributed and common ;
according to Sehlagintweit it exists at 13,420 feet, In all proba-
bility their food is fungi.”

ANADENTUS JERDONL, 1. 8p. (Plate VIL. fig. 7, spirit-specimen.)

Kashmir (7%, C. Jerdon). In coll, Brit. Mus.

Description. from spirit-specimen. Animal large. The mantle
apparently finely papillate in life. The foot above very coarsely
wrinkled, rounded at extremity. No gland. A wery narrow pedal
margin., The respiratory orifice at the posterior right margin or
about one third the length of the mantle from the posterior side.
The eye-tentacles would appear to be very large at the base. The
mantle, viewed from above, is rather eircular in form. The foot
has & wide central area.

Total length 101-6, mantle 38:0, breadth 318 mm.

T 4 A ,» 125 inch.

Jaw is well ribbed, and 0:2 inch or 5:1 mm. wide.

There is only one specimen at the British Museum, and therefore
1 am unable to give any details of the anatomy of this species, of
which no doubt some will .bo foqnd in the Indian-Mupseum collec-
tion, Caleutta. The gigantic specimens a]luded to by Mr. (. Nevill,
in the molluscan portion of _the L Seientific Results of the Second
Yarkand Mission,’ under dnad. altivagus, I well rememberhis showing
me in Caloutta. They are certainly very distinct from the Simla
specimens I have seen, and much nearer 4. jerdoni in oupward
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appearance. Heynemann’sname would have well suited these gigantic
Nepalese slugs; but his description certainly applies to a much
smoother animal, so well shown in his figure of a portion of the foot
wewedr from above (plate i. fig. 1 4), and which I reproduce on
Plate V IL. fig. 4. The Nepalese species I propose to distinguish by
the name insiynis.

The shells described by Mr. Nevill in the above work wer -
lected by Dr. F. Stoliczka ; and from his notes it would ap‘;:a: :lit
he distinguished two other species’as oceurring at Changlicalli, near
ngurree, both of small size, like modestus. Nevill tlfusoreférs to
them :—

“Anadenus, sp.—I should not have ventured on separating this
single specimen, found with the two preceding, but for a note of
Dr. Stoliezka’s, which says, ¢1 also found near here four specimens
of an Arion and specimens of two other Arion-like slugs.” It is
slightly larger than the preceding, and of a black instead of a light
liver-colour ; otherwise I can see no difference.”

¢ Anadenus, sp.—Described by Stoliczka in his notes as * a slng like
the one I found at Chavngligalli, but with the foot sharply crested.’
‘Where this was found is mot recorded, and it might possibly be
another genus, from the keeled foot.” Nk

ANADENUS BLANFORDI, . S.

From the single spirit-specimen it would appear to have been of
a dark ochraceous brown, with some dark grey mottlings on the
upper part of the foot. It may be distinguished by the very diffe-
vent arrangement of the warty protuberances on the epidermis,
these being well raised, isolated, and elongately diamond-shaped.

Total length 44, length of mantle 16, breadth 11 mm.

3 % L7605 ' 065 ,, 045 inch.

Hab, Darjiling, about 7000 feet (W. 7. Blanford).

There is no doubt of its distinctness from all other species 1 have
seen, but I defer fignring it until T receive a large collection in spirit
now on its way from Stkkim. The single specimen described was
given me by Mr, W. T. Blanford, together with several other inter-
esting shells which he had taken at Darjiling some years ago.

Axapexus MopEstus, Theobald.

Limax modestus, Theobald, J. A, 8. B. 1862, p. 439,

Anadenus modestus, Theob. Suppl. Cat. C. 1. p. 65.

Second Yarkand Mission, Mollusca (G. Nevill), p. 21.

Nevill, Hand-list, p. 65 (from Changligalli, near Murreo).

Original description :—*Corpore limaciformi, postea @euminaio,
colore cinerco, fuscis punctis motato ; dorso duobus linets maculosis
cateniformibus ornato, @ sése et 4 marginé equidistantibus ¢t pallio
usque ad ewtremitatem extensis, spatio his lineid 'lnCZ:lSﬂ pallo fus-
cente ¢t elegante fusois lineis striato ¢t marmnorgio. Tontaculis Gua-
tuor rubro-fuseis.

Longitudinis 11 une. !

L.
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¢ Habitat cum praecedente,” <.e¢.' the Cissutle] Mountains, near
Fagu, Narkanda, Saraon, &e.

It is “much smaller and rather more elegantly shaped,” and is,
perhaps, rather more numerous than altivagus, though this is far
from uncommon.

There is a very small species in the British Museum in the same
bottle with 4. giganteus, mentioned above, which appears immature,
but is certainly another species. It measures—Total length 20 mm.,
mantle 9:0; breadth 5:5. It may be distinguished by its olive-
brown colour and haying the mantle speckled with black, and two
well-marked lines of this colour on either side of the extremity of
the foot ; it agrees well with modestus of Theobald. I hope shortly
to receive a collection of slugs from Darjeeling which may contain
this species, for there is now some doubt whether giganteus of
Heynemann_ was ever obtained there. This may possibly be the
young of A. schlagintweiti, described by Heynemann on p. 141, I ¢. ;
but he does not give any dimensions.

EXPLANATION OF PLATE VI

Fig. 1. Anadenus altivagus, Theob. : animal, side view, nat. size. Spirit-
specimen. Simla.

2. Ditto: respiratory orifice, X 4.
8. Ditto: ditto, with the anal aperture (4.ap.) adjacent, X 4.
4, Ditto: the generative aperture, X 4. Portion protruding showing
the spines (vide Plate VIL.).
5. Ditto: the jaw, X 7.
6. Ditto: teeth of radula, X 360. 6a, 65. The outermost laterals.
7. Ditto: the generative organs, X 14. o.f, ovotestis; k.d., herma-
hrodite duct ; 4/ Gld., albumen-gland; ov., oviduct; ».d., vas
Seferens ; P., male organ, with (r.7.) retractor muscle ; Sp,, sper-
matheca,
BXPLANATION OF PLATE VIL
Fig. 1. Anadenus allivagus, Theob. : shell, X 2. Simla,
2, Ditto, nat. size. =giganieus, Heynemann; from his drawing,
Taf. i. fig. 1¢.
8. ~ﬁ—- s;klagz‘nlweiti, Heynemann, nat. size ; from his drawing, Taf. i,
g. 2e.
4, Portion of back of 4, giganteus, Heynemann ; from his drawing,

Taf. i. fig. 1 b, &e.

5. Anadenus altivagus, Theob, Simla. View of heart and renal organ,
seen from below, showing posilion of the different muscle-attach-
ments. M.f., Mantle, frontal edge; M.z, mantle, left side; R.,
renal organ surrounding the ventricle; 7, intestine; r.m. 7., B
& 0., retractor muscle of eye-tentacles, penis, and odontophore
respectively ; Res.Or., position of respiratory orifice.

6. Tho generative aperture cut open on the frontal side to expose the
dart-sac, with its numerous spines and (e) the perforated shield ;
b, spines attached to the shield at its upper margin; e, larger
and stronger spines attached to the posterior upper part of fhe
sac; d, row of short spines extending to the generative aperture ;
¢, outer integument of the animal; ¢, muscular sac; f the
aperture into the vagina and spermatheca below thig anci in-
clining u wards to the left (vide fig. 7, Plate VL); v.d., portion

of vas deferens.
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Fig. 6a. Upper portion of male organ (P), showing the termination of the

vas deferens within the swollen portion where the retractor
muscle is given off.

6b. Diagrammatic vertical section of fig. 6, viewed from the side.
6 ¢. Horizontal section of same.

7. Anadenus jerdons, n. sp., nat. size : spirit-specimen. Kashmir.

Genus Hyarmmax, H. & A. Adams.
(Plate XT.)

The genus is indicated with the following very shori inti
in ¢The Genera of Recent Mollusca,’ vol. %.1 p.y 219 (lgessg)nptt;;x;
species perlucidus, Quoy & Gaimard:—< Orifice of resPi;atory
aperture in the middle of the left side of the mantle; animal pel-
lucid.” This very imperfect description of a new genus was no
doubt made upon Quoy and Gaimard’s drawings and description of
Limaz perlucidus, Voyage I'Astrolabe, pl. xiii. figs. 10-13 (1832):—
« Limax, corpore ovali, depresso, perlucido, albo, punctis ngris
notato ; tentaculis mundmis, crassis, migro striatis; ossiculo corneo
ovato.” Shell ovate, horny, with an indication of a whorl at the
top. Male organ near the right tentacle; no caudal gland:
Habitat. Pouce Mountain, Isle of France. Gray placed this species
as the second in his genus Drusia (Cat. Pulm, Brit. Mus. 1855,
p- 59), of which the first species and type was Parmacella valen-
ciennii, Webb & Van Beneden, from the Hippurite Hills of Alcantara
(Webb), Portugal. Adams was quite right in separating it from
this European form. Kven Gray, who gives a subcaudal gland as
a character of his genus, says, ¢ Intermediate between Limax and
Parmacellus, Quoy. Though Quoy and Gaimard have not mentioned
the subcaudal gland, I have ventured to place it in this family with
doubt.” There is no indication of this gland in the figures given of
the animal.

Gray’s genus Drusia is made up of a number of very different and
distinet forms, and, as! Fischer truly points out (Journ. de Conch.
1872, pp. 207, 208), has no value whatever and cannot stand.

In July 1867, Mr. P, Fischer, in the ¢Journal de Conchyliogie,’
p. 18, describes this genus most fully, and gives figures of it and its
anatomy. As this genus is now to be included among our Indign
Tand Mollusca, I cannot do better than extract it in full, for the
benefit of those who may not have access to the above journal.

“J'ai recu de M. Deshayes un Limacien recueilli a lile de la
Réunion (Bourbon) par M. Maillard, le patient collecteur, dont nous
déplorons la perte récente. Un premier examen suflit pour recon-
naitre ses affinités avec le Zimaw perlucidus do Quoy et Gaimard
(Astrolabe, pl. xiii. figs. 10-13), signalé & D'Isle-de-France sur la
montagne du Pouce. Le Limaw perlucidus de Quo’y est devenu 1,0
type du genre Hyalimaxw de MM. H. et A. Adams, ¢ eﬂt,dlia? conse-
quent, sous ce nouveau nom générique qu'on devra designer le
Limacien de Bourbon : Hyalimax maillardr. 1

“ 1/animal est long d’environ 15 millimétres; lo manteau est formg

L.
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complétement sur le dos et ne laisse apercevoir aueun rudiment de

test ; les bords forment cuirasse en avant et en arriére de la masse
viscérale. Llorifice pulmonaire est situé & la partie moyenne du
rebord du manteau (coté droit) ; le pied, assez large, se termine en
arriére par une pointe, sans pore muqueux. Llorifice génital est
placé & droite, & égale distance du grand tentacule et du bord du
manteau ; en dessous, la téte est séparée du reste du corps par un
sillon bien marqué.

“En enlevant les téguments du dos on découvre une limacelle &
peu prés arrondie, trés-mince, un peu bomhbée & sa face supérieure,
et qui me parait manquer de rudiment spiral ; mais peut-étre le trou-
verait-on sur des individus frais.

« Ta machoire est visible & I'extérieur par son bord inférieur; elle
est trés-remarquable et se compose d’un fer & cheval brun, épais,
largement ouvert, trés-finement strié vers les extrémités, a bord
tranchant simple, non festonné, muni d’une dent obtuse & sa partie
moyenne. Au-dessus du fer i cheval existe une lame ou support
subquadrangulaire, allongé, étroit, analogue & eelui des Succinea et
des genres voisins.

“Ta plaque linguale est construite d’aprés le type ordinaire des
Pulmonés herbivores; la denticulation médiane est étroite et son
bord inférieur est tricuspide, mais les pointes descendent trés-peu ;
les denticulations latérales, plus larges, portent en dedans une pointe
assez longue et deux ou trois petites saillies externes; les dents
marginales ne consistent plus qu’en séries, presque linéaires, de den-
ticulations égales entre elles et extrémement petites. Les dents
linguales sont disposées sur des lignes plus obliques que dans lo
genre Xanthonyw. Les organes génitaux offrent trés-peu de compli-
cation': la verge est longue, simple, enroulée sur elle-méme; vers
gon extrémité, on trouve un muscle rétracteur. Le canal déférent
la suit dans toute sa longueur et s'accole & une matrice trés-con-
tournée et festonnée, sans renflement spécial prés de orifice com-
mun génital. La glande albuminipare est globuleuse, divisée en
lobes trés-nombreux : le eanal excréteur de la glande en grappe est
trés-tortueux au point ol il s'accole & la glande albuminipare.

« La poche copulatrice, placée & lextrémité d'un col trés-long et
simple, est petite, arrondie ; un muscle rétracteur s'insére sur ses

a10is.
i « Lo mollusque de Bourbon est done un Lémacien par sa coquille
complétement interne, mais sa m#choire le rapproche des Succinea ;
le peu de compligabion des organes génitaux ¢établit un rapport de
plus entre ceux-ci et le genre Hyalimaw:

« Tl existe, par conséquent, parmi les mollusques du groupe des
Succinea une série trés-compléte analogue & celle des Arionidm ou
des Limacidse, et dont les principaux termes sont :

« 10, Coquille contenant entitrement le mollusque: Succinga,

Simpulopslls 3 . 3
“ 20 (oquille ne recouvrant qu'une portion de Vanimale Oma-

lonya.

L
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+3° Coquille cachée coplétement par le mantean : Hyalimaz,
‘4% Coquille absente ou tout & fait rudimentaire : Janellia,
Aneitea, ete.

- “La forme de la méichoire des Hyalimaz les distingue de ces divers
genres ; c'est une combinaison des caractéres de celle des Zonites (pour
le bord) et des Succinea (pour le support); le genre Hyalimax:. est
done établi trés-légitimement ; mais nous sommes certain que
MM. Adams ne pensaient pas, en le créant, quil viendrait un jour
se ranger aupres des Suceinea.”

In July 1872 the same author published another paper on the
species of this genus (Journ. de Conch. p. 202); and he describes in
. detail Rang's species Parmacella mauritius, which he places in
Hyalimaz, after showing the points of similarity with Z7. marllardi,
Fischer. The dentition is also of the same type; but I note that the
dental formula given on p. 205 is 120 . 1. 120, thus differing very con-
siderably from that of #. andamanica ; and he concludes by saying : —
¢ Le genre Hyalimaw, forme aberrante des Sucgneldze, est l.e dernier
degré de 'aplatissement de la coquille des Succinea. Ainsi I’animal
des vrais Succinee est contenue dans sa coquille; chez les Homa-
lonyw, la coquille ne recouvre quune partie du corps ; chez les
Hyalimaz elle devient interne. Les Hyalimax sont leg équivalents,
dans les iles Africaines, des Homalonya de I'Amérique.”

Hyarimax (JARAVA) ANDAMANIeA, n. 8p.  (Plate XI. figs. 1, 2, 3,
and 4.)

Hab. Near Port Blair, Andaman Islands. pe

The animal is thus described by my brother, Mr. Harold Godwin-
Austen, who sent me four specimens. ¢ Pale watery green, yellower
on the mantle, with alternate stripes of torquoise-blue and ehocolate
on the upper part of the neck.” These darker lines I suspect are the
retractor muscles of the eye-tentacles ; the animal when living would
appear to have a much flattened wide foot, thin, and spreading at
the margin, for in the spirit-specimen it is much wrmklcd.; the extre-
mity of the foot is pointed, with no mucous gland. There is no defined
pallial margin to the foot ; distinet grooves run at intervals'from the

dorsal edge of the mantle to the side of the foot; and two of 1:1143(:J
spe¢imens show a few distinet dark spots on the upper surface of the

extremity of the foot. An indistinet median arvea on the sole of i&e
foot. Eye-tentacles apparently stout, I ani in doubt regarding ﬂ:
oral tentacles ; and if present, they are probubly‘smnll. fi[‘llllg m:;l

is continuous over the shell, and covered with/minute pap ) b |19
is no division into right and loft shell-lobes ; 1:110_(101‘39'1]v 0 e;e.are
very much reduced in size, the right dorsal lobe particular )-B(t)lzle ll:fgt
very narrow and only extending to the posterion lnﬂ-l‘felt;l e
dorsal lobe is also very narrow, and only just sOpﬂti‘r;e T
mantle, terminating on the left anterior side, 4 sidepof thﬂ
orifice (fig. 3) is just behind the centre of the f'ﬁfl s R
mantle, a short distance above its lower edge: 5 &

L
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fig. 8 (4), is some distance (3 mm.) behind it, and concealed by the
mantle, its position being quite on the right posterior margin. '

Length of spirit-specimen 16:0, mantle 11-0, breadth 5:5 mm.

- A 0:658 045, ,,  0:23 inch.

The shell (fig. 4) is ovate, thin, flat, transparent, milky white,
with close concentric ridges of growth, very thin and delicate on the
margin; the apex rather more solid and quadrate at that end, the
nucleus being on the right margin.

Size: Major diam. 50 mm., minor diam. 3:3 mm.

o 0-20 inch, = 0-13 inch.

Odontophore &e. The buccal mass (fig. 6) is large; the strong
retractor muscle has its attachment, together with that of the eye-
tentacles, in the usual position at the posterior side.of the mantle-
margin ; but the posterior portion of the buccal mass is very
different to what we find in other species: it is more truncate ; and
that part where the lingual ribbon takes its origin, and which in
all species I have hitherto examined presents a shortish blunt knob-
like process, in this species is represented by two coils, which are
really the posterior edges of the lingual ribbon, turned up on each
side and coiled on itself inwards. The lingual ribbon is broader
than it is long ; and 92 rows were counted, each containing at least
530 teeth. -
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The central tooth (fig. 8) is 4-cuspid and much hooked. The
laterals are all alike, very gradually becoming smaller on the outside ;
they bend over in a claw-like form, and are edged with four cusps,
of which the two outermost are slightly longer than the two inner;
a very minute cusp can just be discerned in some of the largest
laterals near the centre, at the exterior hase of, and next the first
long inner cusp.

The jaw (fig. 7) is very peculiar. Itis a very dark umber colour ;
the eutting or frontal edge forms an oblique angle ; and the muscular
attachment is very strong and extends hack at right angles, equal
in length to the width of the jaw, which is T-shaped as in Sue-
oinea &e.

The heart (vide fig. 5, V') is situated on the left anterior margin of
the mantle. The position of the anus is very far back on the right
posterior side, quite removed from the neighbourhood of the respi-
ratory orifice, its usnal position in most genera ; and this is perhaps
the most interesting point in the anatomy of this species. The
intestine terminates in a large expanded sac just within the aperture,

Generative organs (fig. 9). The ovotestis, hermaphrodite duet, and
alhumen-gland were not made out. The oviduet (ov.) is much conyo-
luted for a short distance, and then extends in a long straight duct
to the generative aperture; the prostate is of same length, the vag
deferens running parallel to the straight portion of the oviduct down
to a short bulbous expansion, to which it is probable the retractor
muscle is given off ; but this wae not found in either specimen
oxamined, The spermstheea (8p) & of very great length ; a long
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and thin tube terminating in & round ball-like expansion, which is
'like in this respect to H. maillardi, Hyalimax andamanica, how-
ever, differs from this Bourbon species (1) in the form of the jaw,
which has no indication of a central projection; (2) there is con-
siderable divergence in the shell, and I give a drawing of that of
H. perluoidus (fig. 10), from Mauritius, received by me from Mr. G.
Nevill, which shows the apex to be very attenuate and sharp, and
there is a distinct greenish epidermis; (3) the dental formula is
different; (4) Fischer does not indicate the position of the anal
aperture, which, situated in H. andamanica so far back on the
posterior right margin, is of extreme importance, so that if other-
wise in Hyalimaxz of Bourbon, and in its usual position adjacent
to the respiratory orifice, it may render it necessary to place the
Indian form in another subgenus, which I would name JArava, from
the name of the aboriginal tribe that inhabit the South Andaman :
Islands. In this case a subfamily Hyarmwaciyam would include
1. Hyalimaz (perlucidus, Isle of France; mauritianus, Isle of France;
maillardi, Bourbon), and 2. Jarava (reinkardi, Nicobars; anda-
manica, Andamans ; viridis, Arracan).

In the form of -the huccal mass, the broad radula and its
numerous teeth, andamanica resembles in a remarkable manner the-
curiously formed New-Zealand slug Janella antipodarum, Gray,
described and figured by Mr. O, Knight in the ¢ Transactions of the
Linnean Society,’ vol. xxil., read June 2, 1859 ; and they all must
be regarded, with Succinea and others, as one great group, indicated

- so well and on such good grounds by Mr. P. Fischer.

MOLLUSCA OF INDIA.

From the islands of the Bay of Bengal we also have another
species

Hyarimax (JARAVA) REINEARDI, Morch.

gyalimaw (Jarava) reinkardi, Moreh, Journ, de Conch. July 1872,
p. 314,

Original description :—¢ C. linguceforme, postice acuminatum, pal-
lide increscens. Ommatophoria cerulea. Tentacula brevissima. Pal-
lLiwm ellipticuwm, prasinum, orificio vespiratorio in medio Marginis
dextri sito.  Notwum pedis sulcis radiantibus distantibus et sulco obso-
leto peripherico circumdatum. Testa scapulaformis, latere dewiro recto.
Mawille erista musoularis angusta, longitudinis fere dimidivm mazilla.

Long. 45 mill., long. pallii 22 mill,, lat. 11 mill,, long. notewi
pedis 17 mill. (ex icone). ! {

“ Hab. Pulo Panjang et Sambelong. Cette espéce & été rel'\uaﬂho
sur le coté inférienr des feuilles de Calderon et d'autres végélaux 3
feuillage épais. T/animal se tient habituellement immobile et con-
tracté, en effectant une forme ovale. 1 attache mugculsnro. Ir‘izedly.
méchoire est plus étroite et plus allongée que chez VH. maillards,
Fischer (J, Conch, 1867, p. 218, t. x. £. 5, 9).”

This species would appear to he very sim
form, but larger; until, however, they are €0
greater detail, or we obtain drawings of the 8
think it best to keep them separate.

ilar to the Andaman
mpared together in
nimale from lifg, T
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Hyammeax (Jarava) virmrs, W. Theobald.
Hyalimaw (Jarava) viridis, W. Theobald, J. A. S. B. 1864, p. 244.

Original description :—*“Corpore expanso, pone acuminato, flavo
cinereo.  Pallio magno, lete colorato viridi-flavo limonis.  Tentaculis
superioribus longis, pallidis, oculos parvos nigros gerentibus ; et linea
pallide smaragdina ad basin notatis. Tentaculis inferioribus minu-
tissimis. r

“ Habitat inter folia in dumetis marinis ¢ mangrove’ dictis apud
littus Peguense, prope fines provincise Arracan.,

“This elegant little Limaa is very active, and creeps about briskly
on the green foliage of the salt swamps, which (z. e. the leaves) it
resembles in colour.”

There can be but little doubt, from the above description and
the habitat, that this species must find a place here; how far it
extends north, and whether Hyalimaz occurs in the Sunderbunds it
would be interesting to learn; but it may certainly be looked for
there, especially on the eastern side, near Chittagong.

EXPLANATION OF PLATE XI.

Fig. 1, Animal of Hyalimas (Jurava) andamanica, from spirit-specimen, right
gide, X 4.

2. Ditto, viewed from the left side.

3, Ditto, right side, showing the position of the respiratory and anal
orifices,

4, 4 a. Ditto: shell, X 8 and natural size.

5. Ditto: view from below, X 4. 4, anal aperture; V, heart; Res.or.,
respiratory aperture; 7.m.7T., retractor-muscle tentacles; r.m.B.,
ditto, buccal mass.

6. Ditto : much enlarged view of the buccal mass, showing the form of
its posterior end. = s, salivary-gland duct.

7. Ditto: jaw, X 20.

8., Ditto: central teeth of the radula, X 1250.

9. Ditto: generative organs, X 8.

10. Shell ofg Hyalimax perlucidus, Quoy and Gaimard, from Mauritius.

Genus GroMALACTS.

The genus Geomalacus was first discovered by William Andrews,
Esq., of Dublin, in 1842, and first described at a meeting of the
Dublin Natural-History Society, in January 1843, by Prof. G. J.
Allman, who afterwards gave a full account of it, with a drawing of
the animal, in the ¢ Annals and Magazine of Natural History,” for May
1846, vol. xvii. p. 207, the original description being as follows :—

¢« (Gen. Char, Corpus productum, lanceslatum, caring expers ;
pallivm soutiforme, ovatum ; spiraculum in anargine anteriory pallii ;
Joramen genitale pone rac_licem tfmtaculi minoris dextrs ; testa solida,
pland, subovata, Ab Axione differt hoc genus sitw foraminis geni-
talis, o Limace cauda _glamlu{a ifera et situ anteriors spiraculi,
% (3, maculosus, wnice species quam in rupibus madidis comitatus
Kerriensis repentem Tnuenit Gulu:lmm 4ndrews.
“w. . ., It is an exceedingly beautiful animal, measuring when

I
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creeping about 2 inches in-length ; the colour of the shield and
upper part of the body is black, elegantly spotted with yellow ; the
under surface of the foot light yellow, and divided into three nearly
equal bands ; the edge of the foot is brown with transverse sulci.
Bemdes'the typical variety, which is that now described, a second
is occasionally met with; it is characterized by the spots being of a
pure white.” i

Professor Allman then preceeds to show how this genus differs
from Arion and Limaz, and considérs that it approaches more nearl
to the former than to the latter. I am inclined to think it iz.
equally distant from both—the position of the generative aperture
in Arion just below that of the respiratory, which is an excellent
character, places it very wide of that genus, much more than the pre-
sence of the mucous gland at the extremity of the foot separates it
from Limax ; while the forward position of the respiratory aperture
is not a character of very much importance ; whereas the position of
the generative orifice in Arion, and adjacent to the respiratory, alters
altogether the arrangement and form of the other organs of the
body, the site of muscle-attachments, &c. The size of the rudi-
mentary shells in these genera of slugs does not very much affect
the question of their respective affinities.

I have lately, owing to the kindness and liberality of Dr. A,
Giinther, of the British Museum, been able to examine the animal
of this genns more closely, and look at other characters, which place
it altogether in a more remote and isolated position as regards bath
Arion and Limaw. At the same time the possession of species of
the genus Anadenus, Heynemann, from the Himalaya, which I have
already figured and deseribed, shows that Geomalacus is more pearly
related to that genus than those above mentioned. It is for this
reason, and that we may compare the characters of hoth, that I
enter more fully into and figure some of the intérnal organs of this
very restricted European genus.

As the position and attachment of the large retractor muscles in
these creatures bear somewhat the same relation®to its body, as
regards its outer form, when in motion or at rest, as the develop-
ment of the muscles in the Vertebrates effects and modifies the size
and form of their skeleton, importance should be paid to'this part
of their anatomy ; and it is found that in many genera the position
of these muscles where given off changes from a posterior to a more
anterior one, showing in this respect a greater departure from some
original type. '

GroMALACUS MACULOSUS, Allman, (Plate XIL.)

Geomalacus maculosus, Allman, Ann. & Mag. Nat. Hist, xvil.
p- 297, pl. ix. (May 1846); Forbes & Hanley, vol.iv. p. 12, pL ¥ F P ¥,
f. 5 (1853). ¥

G. maculatus, Adams, Genera, p. 228, pl. Ixxx. ff. 4, 4a (1858).

? Limaz anguiformis, Movelet, Moll. Port. p. 36, pl. iiL. f b | ‘

@. maculosus, Gwyn Jeffreys, Brit. Conch. i. p. 129 L.V £.3(1862),
Bourguignat, Class, Fam. Moll, vivants, p. 14 (1877): J. Mabille,

L
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Revue et Mag. Zoologie, January, p. 53 (1867) ; Lovell Reeve, Land

& Freshwater Moll. British Isles, p. 13 (1863) ; J. Mabille, Annales

de Malae. p. 120 (1870).

MLoc. An island in Dingle Bay, west coast of Ireland. Coll. Brit.
us.

Shell (PL XTLI. fig. 2) covered on the outside with a very thin trans-
parent epidermis. The mucous gland is very small (figs. 1, 1), the
pedal margin of the foot very distinct'and similar to that of Arion.
The renal organ is triangular in form, its nearly equal sides completely

“surrounding the heart (fig. 8), which is thus central as regards that
organ, as in Arion (fig. 9); but in that genus the form of the renal
organ is lunate. The ventricle is directed towards and very close to
the anal and respiratory orifices, while in Arion it is more remote
and in a more posterior position. These differences in position and
form of the renal organ in this genus, Arion, Anadenus, and Limaz
are shown in fig. 10, where it lies alongside the heart and posterior

- to it.

Retractor muscles. Those of the two eye-tentacles (r.m.T., fig. 8)
are attached at the right and left posterior margin of the mantle,
that of the odontophore or buccal mass (r.m.0.) just behind the
attachment of the right eye-tentacle; while that of the penis is
situated far back near tho extremity of the foot on the left posterior
side. Now in Arion the attachments of the eye-tentacles and odon-
tophore are closer together at the posterior margin of the mantle,
and that of the penis is here also occupying & middle position be-
tween the muscles of the eye-tentacles.

If we examine Limaw again (fig. 10) we find a still greater
divergence, The retractor muscle of the penis (r.m.P.) is anterior,
on the mantle-margin, and that of the eye-tentacles and buccal
mass (ram. 0., E., T.) are all close together on the posterior vight
margin.

Odontophore. The jaw is distinctly ribbed, solid, dark brown in
colour; concave in front, with a sharp edge. The dental formula is

59 1. 69,

The central tooth is unicuspid, rather short and broad ; the median
teeth are long, sharply pointed, with a very small notch or cusp at
tho outer basal margin.  This becomes bettor developed in the lateral
teeth ; up to the 14th or 15th median the tecth are uniform in
but they then become gradually smaller towards the sides, and
h are much broader at the base, with the outer tooth
ast five or six are very minute, and the cusps
1n the form of these laterals and the radula
generally if has s -most interesting similarity to that of Anadenus,
which also has a ribbed jaw. It is quite unlike Arion in this
character of the radula. In one specimen the teeth were quite
worn down in the centre, so that the points were reduced to a
blunt knob. The stomach of this mdw.ldual cpntmned a consider-
able quantity of coarse angular sand mixed with the food, which

appeared derived from granite ro_gks. ; .
Generative organs. 1 have dissected iwo specimens, and both

size,
about the 461
well developed ; the 1
blunt and irregular.

r
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were similar in every way. There is nothing remarkable from the
ovotestis to the oviduct and vas deferens. The male organ and sper-
matheca, however, are peculiar. The retractor muscle is, of course,
very long, as it extends so far back in the hody-cavity. The vas
deferens is very long, and very much twisted and convoluted on
itself, and in a portion of this twisted length the capreolus is no
doubt formed. The spermatheca is not attached te the gemerative
apparatus by a separate duct of its own, but rises close to and beside
the retractor-muscle attachment, its duct running with, as if forming
a part of, the penis. Now if we ldok at the generative organs of
Anadenus (Plate VI. fig. 7) there is a good deal of similarity in the
form of the long coiled vas deferens, and we have only to unite the
duct of the spermatheca to that of the penis to bring about what is
seen in Geomalacus. On opening out the vagina of Geomalacus,
there is found a curious arrangement of the flattened folds, of which
the central part with pointed end, situated close to the genital
aperture (Gen.Ap.), may be the homologue of the dart in other
enera.

4 Monsieur Jules Mabille has given (I.¢.) a paper on the genus
Geomalacus, and enumerates some seven species, and he points out
the differences botween it and more or less similar genera. He is,
however, over-critical, I think, on the English drawings that have
been given of G. maculosus; for that in the ¢ Annals and Magazine
of Natural History’ is, I consider, a very good representation of the
animal, judging from spirit-specimens, and it shows clearly the very
distinctive mottled skin of the animal; it does not profess to give a
magnified portion of the skin drawn from life and the minute white
specks alluded to in the footnote, a character which is not an all-
important one. When we examine the descriptions of the new
species we find that they depend entirely on outward characters
alone, so that M. Mabille leaves much to be desired ; and it will be
an interesting and useful task if some French naturalist will take
up the examination of the internal characters of these slugs.

@. andrewsi, occurring in the same part of Ireland with macu-
losus, can only be considerad a variety, with more white than black.

At the time when Forbes and Hanley, Mr. Gwyn Jeffreys, &e.
recorded this slug in their works as a Great-Britain form, it was
not known to occur in France. The last-named author pointed out
that anguiformis, Morelet, of Portugal probably belongs to the same
genus, and goes so far as to think it may be even the same species
as maculosus, so that it was not at all unexpected by English natu-
ralists that the genus should be found in Frauce, a very natu?@l
range for it; how far it may extend eastward is now the point
that interests us. From what is now known,/its present range is
the west of Europe and the countries on the Atlantic sea-board.
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List of recorded Species of Geomalacus.

@, maculosus, Allman : type. Ireland.
@. andrewsi, var., Mabille. Ireland.
G. anguiformis, Morelet. La serra de Morichique, Algarve,

Portugal.
@. intermedius, Normand. Valenciennes, France.

G. bourguignati, Mabille. TForét de Meudon, Paris.
@. paladilhianus, Mabille. do. do.
G. moitessierianus, Mabille, do. do.

These th‘ree last, I should conclude, are the same species in dif-

ferent stages of growth.
In a paper entitled ¢ Des Limaciens Frangais,” L. c. (1870), M.

Mabille records also
G'. mahilli, Baudon, Journ, Conch. viii, p. 142 (April 1868).

Mouy-de-1'Oise.
G. vendeianus, Letourneux, Rey. et Mag. Zool. t. xxi. p. 7.

Bois-Plat, Fontenay-le-Comte (Vendée).

Key to Genera of Timacide and Arionide.

Txternal characters, Grenus or Subgenus.

A, Animal with a complete oval mantle; gene-
rative aperture near the right tentacle.
2. With shell rudimentary, internal,
of. Jaw smooth, simple, with central pro-
jeetion.
. Anal aperture close to respiratory ori-
fice.
a"". Foot pointed; no mucous pore.
a*. Respiratory orifice on the posterior
right margin of mantle.

ad. Extremity of foot keeled ......... Limaz,
aa. Mantle papillate ............... (AZ;‘}Z“H‘Z’)%"K‘}:;“‘TB’“&°HS
5. Do. with coneentric ridges ... (Egh’"_“‘r , Moquin-Tan-
on ; (Lemax), Gray.
1. Foot rounded above ........c.coue. Limacus. )
4*. Respiratory orifice in middle of
mantle.
3. Shell with well-developed spire; foot keeled.. Parmacella.
Y. Jaw ribbed ......cocoooneeee st s Anadenus.
4", Toxtremity of foot with mucous gland.
¢8, Respiratory aperture on anferior
right MAKEIN +oeeirsiianinneeiniaeas Geomalacus.
i rture below the respiratory...... Arion.
B Bsucnpine aggl Shell rudimentmg (calc&yreous
articles not united) ......... (Lackea), MO(lUiﬂ-TandmL

4. Shell with slightly united gra-

nulabions ... eooeerencsienns (Prolepis),Moquin-Tandon.

&
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Key to Qenera of Limacide and Arionide (continued).
Bxternal characters, Genus or Subgenus.
O. Analaperture on the posterior right margin of the
mantle removed from the respiratory orifice.

¢"'. No mucous gland.

dt. Respiratory orifice in middle of

marible f Serdd il o e e Hyalimaz,

Internal characters,

A. Rectum close to respiratory orifice,
a, Muscle-attachment of penis anterior-to edge of

mantle. j
. a', Renal organ lying alongside the heart ;..... %Z:;zn‘:cella.
6. Muscle-attachment of penis posterior to edge of
mantle.
4'. Renal organ partly surrounding the heart ... {jﬁ'zflmm

¢. Muscle-attachmentof penis near extremity of foot ~ Geomalacus.

B. Rectum behind the respiratory orifice, and radula :
otidifferentibypert: taiee [ S SiIEG SETSEI Hyalimaz.

EXPLANATION OF PLATE XIT,

Fig. 1. Geomalacus maculosus, Allman ; side view of extremity of foot. with
mucous gland, from spirit-specimen. @, view from behind of ditto.
2. Ditto : shell, x 7.
3. Ditto: jaw, x 20.
4. Ditto: teeth of radula, X 360. 4a. 12h to 18th; 4 4. Outer-
most laterals.
5. Ditto: generative organs, X 2.
6. Ditto: ditto, portion of, from second specimen. Male organ.
7. Difto: the basal portion of male organ, laid open, Gen.Ap., position
of generative aperture ; the external opening is on the other side.
8. Ditto: position of renal organ, heart, and the retractor muscles,
viewed from below, x 3,
9. Arion ater, Reiggte. Position of above organs, sitnilar view, X 2.
0. Limax agrestis, Miiller : ditto, ditfo, X 3. M.f.,, mantle, frontal
edge; M., mantle, left margin ; rm.0., T., P., retractor-muscle
attachments of odontophore, eye-tentacle, and penis; s, position
of apex of shell,

1

Genus HertoartoN, Férussae.

I have been able lately to examine the animal of g species of this
genus from Australia, kindly sent me, together with other interesting
shells, by Dr. J. C. Cox, of Sydney, who has worked so long and
so well at the shells of that country. The specimen is ¢lose to
H. hyalina, Pfr., and is referred to in Dr. Cox's ¢ Monograph of
Australian Land Shells’ (1868), p. 85. I have named it cowiana,
and shall refer to the anatomy when deseribing the Indian species
that have been hitherto placed in this genus., I may now state that
the Australian form differs in this respect very materially from the
East-Indian ; that from Sydney, I find, resembles oxactly tl{&t of
Helicarion freycineti, Quoy and” Gaimard, from Néw South \))5/{;.193,
figured so well in Dr. C. Bemper’s ¢ Reisen im Archipel der Philip-
pinen,’ pl. iii. fig, 6, iy SRR T,

@irasia of Gray is g very distinet subgenus of the Heh:anomdm.
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Parr I11.—January 1883.

Page 80, line 17 from bottom, for plate xi. read plate ii. ) |
., 94, Plate XIX. fig. 1, for Bhangulpur read Bhaugulpur. ¥
» 84, , XIX. fig. 4, after perplana, Nevill, insert MS.
. 94 . . XX fig. 2, for Macrochlamys read Kaliella.

Parr IV. (Plates).—September 1883.

Plate XI.IT., read APrIcARION PALLENS?, Morelet (reoewed a8 Vitrina rigppel-
liana, Pfr., Abyssinia, from Mr. Damon).

e e e i e A e

Part I JANUARY 1883.
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Part III.—JANUARY 1883.

(Plates XTIT.-XXT.)

Tue shells that are now figured on Plates XIII. to XVII. are all
of very small size, and many of them are described for the first
time. I had hoped in this Part to be able to figure some of the
small operculated shells which are included in Mr. Sylvanus
Hanley’s “ Systematic List of Species ” in the ¢Conchologia Indica,’
though not figured in that work, and the large number that have
been found since ; but I have thought it best to continue the minute
Zonitidwe, and record the little-known forms of this family beforn
entering on another.

It has become somewhat a difficult matter to know under what
genus to place most of these little shells. We know nothing of the
animals, still less of their anatomy : in the case of some species it is
doubtful even to what family they belong; for instance, the more
or less depressedly pyramidal shells on Plate XVI. are transversely
sculptured like Kaliella, and I bring them into that subgenus.
In India the Zonitide altogether excoed the Helicide in number,
and those genera and subgenera which come into the latter family
are mostly of large and eharacteristic form.

I am therefore obliged to group them, to a certain extent, by
outward form of shell and the sculpture well magnified ; and as this
depends almost entirely on the form and action of the mantle, it is

of a certain value, Thus guided by sculpture, those shells figured on |

Plate X1IIT. approach the subgenus Sitala, for longitudinal ribbing
is characteristic of all and is always well seen on the base and
apex, though somewhat obliterated on the face of the whorls b'yvthe
transverse lines of growth. In the strong epidermis of some, hirspte
in others, or very oblique undulate ribbing there is much divergence ;
and these again merge into forms like Mucrochlamys, as shown on
Plate XTV., to which I suspect several belong. | o
For some of these species we might establish subgeneric tltl}‘?,
and they will perhaps be necessary to complete the ehain of classifi-
cation ; it is better, however, to wait and learn more about them
PART 11T, H

I
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before doing so. Helix conulus, BIf., stands alone, a very peculiar
form, which cannot be put in any of ‘the genera I am now figuring.
Blanford placed it in Kaliella with doubt, and I follow him.
The examination of the odontophore of a species on Plate XV.
shows close relationship with Kaliella; and the dissection of a species
(figs. 1 & 2 on Plate X VIL.) from Cherra Poongee settles definitely the
position of most of the shells on that Plate in the genus Macrochlamys,
and thus leads up through these small forms to the illustration
of it in detail on Plates XVIIL., XIX., and XX. On Plate XXI.
- I give drawings of the sculpture of several species of Zonitidsm,
which I found useful when roughly grouping them together.

The description and synonymy of Macrochlamys indicawill be given
in Part IV., together with ¢ugurium, petrosa, resplendens, decussata,
and other large species of the genus, which perhaps contains more
species than any other in the Indian Region, and those species ex-
ceedingly variable in form.

With reference to the discovery of Kaliella in Madagascar,
Mr. Edgar Smith writes as follows, in the P.Z. 8. for 1882, p. 375:
— One minute species, Z. barrakporensis, has not previously been
met with except in India, where it may have been introduced, as is
the case with the large Achatina fulica, a most abundant shell in
some parts of Madagascar and also at the Mauritius.” The intro-
duction of this last by Mr. Benson into Calcutta is well known ; and
since then it has spread all over Calcutta and its suburbs up to
Barrakpur, where I have seen it, and across the Hooghly into the
Botanical Gurdens, the eggs, no doubt, transported in the roots of
garden plants. It has thus become a perfect pest—a somewhat
similar and questionable benefit to the country as the introduction
of the rabbit and sparrow has been to Australia. Now Kualiclla
barrakporensis is not a parallel case, but one that must remain an
example of great extension of a species. It is a most abundant shell
over a vast area of country from the Sundabunds to the Himalayas,
there being few small shells so abundant.

Family ZONITID/E (continued).
Subgenus Karterra (continued from page 24).

KALIRLLA LATLANGKOTENSIS, 1. sp. (Plate XV. figs. 1, 1 a.)

Locality. Lailangkote, Khasi Hills (/. H. G.-4.).

Shell depressedly conoid, subangular on periphery, closely umbi-
licated ; sculpture, covered with a strong epidermis, well ribbed
transversely, crossed by regular longitudinal fine ribs; colour palo
ochre ; spire low, blunt; suture impressed; whorls 5, somewhat
flattened ; aperture gubvcrtlcal; peristome sinuate below, thin,
columellar margin oblique. ;

Size : major diam. 4-8 mm., alt. axis 2:3 mm,

9 O]'() in(:h, 32 0'09 inCh,

|5
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This shell is very abundant at Lailangkote among the large
weathered masses of granite there ; but it was found also at Mairang,
Teria Ghat, Maotherichan Peak, and Mokarsa.

From one of these dried specimens I have been able to extract
the labial ribbon and jaw, which 1 figure on Plate XX. The
central tooth is tricuspid, the centre cusp long; the next five
median teeth are rather broad, pointed, long, with small denticles
on both the outer and inner basal sides; the sixth and seventh
are similarly tricuspid ; from the eighth outwards all are bicuspid
but the outer cusp never reaches fo the same length as the inner:
In this respect this dentition differs from that of Macrochlamys.
The dental formula is :

2682 N E I SR RIO)
33.1.33

The jaw is simple, the cutting-edge concave, with a low convexity
in the median area.

The mantle-lobes could not be made out in this specimen.

The central and median teeth are thus as in Kulielle and the
formula is the same; the only difference lies in the laterals being
bicuspid in this species. This character of the odontophore, together
with the keeled form of the shell, shows that it should be placed in
that subgenus together with other species on Plate XV.

Two specimens of this shell have been sent me by Mr. G. Nevill
(collected by Mr. Robert in the Naga Hills) as no. 209 of his ¢ Hand-
list," Nanina (Microcystis), n. sp., p. 42, ¢ 14, Naga Hills, coll. Major
Godwin-Austen, W. Robert, and A. W. Chennell, Esqs.” I do
not possess a single specimen from that district ; there must have
been some mixing of shells here.

Kavrerra xezamanensis, n,sp.  (Plate XV. figs. 3, 3a.)

Locality. Kezamah, Anghami Naga Hills ; Gaziphima, Naga

Hills (H. H. G.-A.).

Shell subturbinate, well umbilicated, covered with strong epi-
dermis, base flat ; sculpture rather coarse, decussate, like cloth, the
transverse ribbing the strongest; colour, specimen bleached; spire
conoid, sides convex, apex blunt; whorls 51, convex, keeled
sharply on last; aperture semilunar ; peristome rather thickened,
very oblique near axis,

Size : major diam. 4-1 mm., alt. axis 2:0 mm.

¥ 016 inch, ,,  0-08 inch.

I have been successful in extracting the labial ribbon of, this
species, which is the same as that of the preceding (lailangkotensis)
as regards the central or median teeth being tricuspid, only that
it does not possess the two transitional teeth between the median
and laterals ; and these last are more distinctly unilateral, the outer
cusp being situated near the base and never riging so high towards
the point as in lailangkotensis. The formula is

26.6.1.6.25

8179581
1 "2

1
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Jaw not seen. With this specimen I was also fortunate to.find
the spermatophore, which will be figured in the next Part with the
above odontophore.

Kanrerra ? purrATLENSIS, n.sp.  (Plate XV. figs. 5, 5a, 50.)

Locality. Burrail range, Naga Hills (G.-4.).

Shell closely umbilicated, depressedly conoid, keeled ; sculpture,
on base well-marked radiating ridges of growth, crossed by fine con-
centric ribbing; colour pale dull ochraceous; spire, sides flatly
conyex, apex rounded ; suture very shallow ; whorls 5, flat ; aperture
narrow, semilunate ; columellar margin oblique.

Size: major diam. 57 mm., alt. axis 2:4 mm.

e 0:23 inch, ,, 0:10 inch.

This shell approaches K. ruge in its form, but has not got the
small indentation on the base of the last whorl ; it may also at first
sight be mistaken for both lailanglkotensis and kezamahensis ; but its
close umbilication and large size distinguish it. Only two specimens
were obtained.

Karterta ? ruea, n.sp.  (Plate XV, figs. 4, 4 a.)

Locality. Phinggam, Lahtpa Ndga Hills, on the trap-boss near
the village ; Shiroifurar Peak, 9000 feet (H. H. G.-4.).

Shell depressedly turbinate, well rounded below, umbilicate, covered
with strong epidermis, with a single palatal plica or tooth within
the aperture * ; sculpture like cloth, irregular, coarse, the transverse
ribbing the strongest, helow smoother, with a few transverse ribs;
colour pale horny brown ; spire low, sides convex, apex flat ; suture
slightly impressed ; whorls 5, regularly increasing, the last angular
at periphery; aperture narrow, sublunate, vertical, the tooth-like
process just within on lower margin, this is oblong, blunt, but
slightly raised and directed obliquely backwards, and in some speci-
mens two are to be seen, one behind the other ; this tooth appears to
be formed during periods of arrested growth, the old edge of the
aperture heing apparent near it ; peristome thin, thickened towards
the columellar margin, which is much oblique to the axis.

Size : major diam, 3:6 mm., alt. axis 1-8 mm.

0-14 inch, ,,  0-07 inch.

29

Kanrerna ? NEvinnI, n.sp.  (Plate X1II. fig. 6.)

Locality. Darjiling.

Shell subpyramidal, openly umbilicated, thin, fragile, suba.ngu]ate,
the pcriphery ornamented with a line of hairs, which are pointed ;
sculpture very obligue a_nd {hstant, well-marked costulation ; colouy
olive-brown ; spire conoid, sides flat ; suture well impressed ; whorls

* A gimilar palatal tooth to this is found in . helicifera, BIf. from Amakafl
of which T shall hereafter give a drawing, as it is not shown in ths figuro i =
the ‘ Oomeh. Indica, nor is the peculiar columellar margin very well delineated.

L
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5, last well rounded below; aperture very ovate; peristome thin
and scarcely reflected. )

Size : major diam. 0-30, alt. axis 0-14 inch.

; oy 7 R 5T,

This species was sent me by Mr. Geoffrey Nevill, from the Indian
Museum collqelnon, Calcutta, where the type figured will be sent.
It was, I believe, discovered by Colonel Mainwaring. Its generic
position is very doubtful.

Karmerra ? coxvnus, W. T. Blanford. (Plate XV. figs. 6,6 a.)

Seo. Kaliella? Nanina conula, W. Blf. J. A. 8. B. 1865, pt. 2
vol. xxxiv. p. 73; Pfr. Mon, Hel. vol. v. p. 89 ; Conch. Ind. p. 52:
1. exxix. figs. 5, 6. 1
Kaliella, sec. A, Theob. Supp. Cat. p. 20.

Locality of figured specimen. Jatinga valley, North Cachar Hills,
and T have one other shell from Munipar.

Sculpture, longitudinal fine ribbing, most marked on the apical
whorls, crossed by fine, irregular, very oblique striw; colour white.

There is one of the four original specimens in Mr. W. T'. Blanford’s
collection, fixed upon a glass slide, with which I have compared
the above, but it was too thin and delicate a shell to remove for
figuring ; they agree perfectly.

Size : major diam. 3-1, alt. axis 2:9 mm.

Original ~ description :— Shell subperforate, turreted, white,
horny, thin, translucent, marked with oblique sinuous subfiliform
costulate striation, and helow the centre of the whorl with very
fine spiral lines, only visible under a powerful lens; spire conical,

apex rather obtuse; suture deeply sunk. Whorls 6, very convesx, -

keeled in the centre, the keel very fine, raised, thread-like, opague
and white ; the last whorl bicarinate, the second raised spiral line
being below the periphery ; flatly convex beneath, and marked by
radiating striee and concentric impressed lines. Aperture oblique,
tumidly and subangularly lunate, about equally broad anil high;
peristome thin ; margins distinct; columellar nearly vertical, very
briefly reflexed at the penultimate whorl.

“Diam. 13 mm, = 0:07 inch,

sEillerght S8 =008

¢ Hab. Phoung-do, Arakan.

% A minute species, remarkable for its kecled and convex whorls.
Only four specimens were found.”

Tt would be interesting to know the anatomy of this species and
the relationship to its neighbours.

KALIELTA ? LEITHIANA, 1. sp.  (Plate X VL. figs. 6, 6@, 66.)

Locality. Oeylon (e coll. Dr, Leith).

Shell narrowly umbilicated, discoid, keeled, base flat; SO“}PWM
covered with an olivaceous epidermis, irregular transyerse lines of
growth ; spire very depressedly conoid, sides flat, apex blunt ; Whorls
61, all very equal’in breadth, flat; aperture elongate, NArTOW, per-
pendicular; peristome thin, columellar margin }11“'1‘5“: short.

L
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Size: major diam. 7-0 mm., alt. axis 2-4 mm,

This specimen was purchased from a dealer, having come from the
late Dr. Leith’s collection ; it was still on the original card he had
gummed it on, so that the habitat can be trusted. It is to be
regretted the exact locality is unknown, as I have only one specimen.
However, it may be well known to others who have collected in the
island of Ceylon.

Kazrerza ? pikrANGENSIS, n. sp.  (Plate XVI. fig. 3.)

Locality. Dikrang valley, Dafla Hills, Assam (H. H. G.-A.).

Shell globosely conoid, keeled, imperforate, much rounded below ;
sculpture, very microscopic, transverse regular costulation, the finest
T have seen ; colour pale amber; spire pyramidal, sides nearly flat,
apex well rounded ; suture moderately impressed ; whorls 6, closely
wound ; aperture narrowly quadrate; columellar margin strong,
perpendicular, with a slight protuberance on the inner margin.

Size: major diam. 16 mm., alt. axis 11 mm.

0:065 inch, ,, 0°045 inch.

This shell, of which I only possess one example, is similar in form
and comes nearest to K. nongsteinensis, but is very much smaller, the
spire less conoid, and much more rounded below. The sculpture is
similar to that of Kaliella ; and I place it ab the end of that subgenus
until something more is known of the anatomy of these very minute
gpecies.

KALreLrA ? NoNGsTEINENSIS, 0. sp.  (Plate XVI. fig. 2.)

Locality. Maotherichan Peak, 6297 ft., North Khasi (H. H. G.-4.).

Shell conical, well rounded below, keeled, subperforate ; sculpture
very minute, regular transverse ribbing; colour pale ochraceous;
spire high, sides convex, apex rounded ; suture moderately im-
pressed ; whorls 8, closely wound, sides flatly eonvex; aperture
quadrate, narrow, suboblique ; peristome thin, columellar margin
straight, short, thickened.

Size : major diam. 2'0 mm., alt. axis 1-7 mm.

o 0-08 inch, ,, 0:07 inch.

I possess only one specimen of this very pretty shaped well-
marked shell.

T have named it after that part of the Khasi Hills which is under
the * Seem,” or chief, of Nongstein.

KaLrerra ? TIRUTANA, n.8p.  (Plate XVL. fig. 4.)

Lacality. North Khasi Hills, three specimens obtained (/7. H.

G.-A.). :
Shell globosely conoid, base rounded, solid, keeled ; sculpture

smooth, with a few indistinet lines of growth; colour bleached ;
apire conical, sides flat ; suture moderately impressed ; whorls 6,
closely wound, narrow ; aperture narrow, rectangular ; peristome
rather thickened, columellar margin strong, vertical, and a’ distinct
thickening or callus on the lower margin.

it



MOLLUSCA OF INDIA. 73

Size: major diam. 007, alt. axis 0:05 inch.
2 18 9 1:3 mm.
For want of a better, I have named this shell after the Demon

Tirut, to whom the Khasias so constantly sacrifice and propitiate
with offerings.

KALIELLA ? TIRUTANA, D.Sp., juv. (Plate XVI. fig. 5.)

Locality. Khasi Hills (H. H. G.-4.).

Spire moderately high, conie, sides flat, apex rounded; suture
impressed ; whorls 6, sides convex; aperture narrow, long, quad-
rate; peristome thin, but strong and thickened on the columellar
margin. h

Size: major diam. 0-:051, alt. axis 0:034 inch.

o 1:3 s 98 mm.

Karmerra ? caeNNeonn, n,sp.  (Plate XVI. fig. 1.)

Locality. Lhota Naga Hills.

Shell depressedly turbinate, much rounded below, sharply keeled,
not umbilicated ; sculpture very finely ribbed transversely, springing
from a well-defined sutural band, smooth below, and apparently
slightly and finely hairy when fresh; colour pale horny brown;
spire pyramidal, ‘sides flat; suture shallow; whorls 6%, closely
wound, regular, sides flat ; aperture narrow, elongate; peristome thin,
columellar margin perpendicular, rather thickened, sinuate below.

Size: major diam. 3:6 mm., alt. axis 2:0 mm.

o 0:14 inch, , 0:8 inch.

A single specimen only obtained by Mr. A, Chennell, of the Tope-
graphical Department, who brought in a number of shells when
surveying the above hills, for which I am deeply indebted to him
and other members of the Topographical Survey wha assisted in
surveying the Assam hill-country. s

Herrx ? ( ?) GLoMEROSA, 0, 8p.  (Plate XIV. ﬁg.' 9.) '

Locality. Dikrang valley, Dafla Hills (. H. G.-4.). :

Shell globular, subperforate ; seulpture indistinet, very close longi-
tudinal stris; colour dull olivaceous; spire conoid, rounded above,
sides convex; suture shallow ; whorls 6, the last very tumid ; aper-
tuve narrowly lunate, contracted slightly on the outer margin, &
well-marked callus on the hody-whorl; peristome strong for gize
and somewhat thickened below into an indistinet tooth, columellar
margin oblique, .

Size: major diam. 1:3 mm., alt. axis 0-7 mm.

5 0-05 inch, ,, 0:03inch. )

This very minute pretty shaped shell i8 unlike any thing I have
found in India; and T place it in the Helicide, for 1ts true relation-
ship is very uncertain,

L
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Genus Sirata (continved from page 43).
SITATA ? BALLIANA, n. 8p. (Nev. MS.). (Plate XV. fig. 2.)

Locality. Hills near Ganjam, Madras (7. Ball).

_ Shell umbilicate, carinate, conoid ; sculpture, transverse rather
irregular fine ribbing or costulation, with four or five strongly marked
longitudinal vibs ; eolour umber-brown, covered with a strong epider-
mis ; spire rather high, conic, sides slightly convex; suture im-
pressed ; whorls 5, very convex; aperture semilunate; peristome
moderately thickened and slightly reflected near umbilicus.

Size; major diam. 3:6 mm., alt. axis 2:0 mm.

- 0-14 inch ,5» 0-08 inch.

This shell falls close to S. palmaria (p. 35, Plate X. fig. 3) in its
keeled and conoid form ; bub it is very much smaller, umbilicated,
alnd the longitudinal ribbing is not so high in relief, being finer and
closer.

S1raTA Uvipa, n.sp. (Plate XIII. fig. 5.)

Locality. Teria Ghat, south base of Khasi Hills (H. H. G/.-4.).

Shell narrowly umbilicate, globosely conoid; sculpture wavy,
transverse ribbing, crossed by fine indistinet longitudinal lines,
which are more distinet on apex, and distant well-marked concen-
trie ribbing on the base; colour pale sienna-brown ; spire conoid ;
suture well impressed ; whorls 5, closely wound, convex ; aperture
ovate, oblique; peristome rather thickened, columellar margin
oblique.

Size : major diam. 0-11 inch, alt. axis 007 inch,

" 2:8 mm., 5 17 mm.

Also one from the Jatinga valley, North Cachar Hills,

Somewhat like S. srimani (Plate IX. fig. 7); but the form and
seulpture distinguish them when the shells are placed side by side,
uvida being higher in. the spire and with much rounder wherls. This
species, together with the next, should come in after tertéana and
srimant in the Table given in Part II. page 43.

I defer the continuation of this synopsis of the species until more
are figured and described. ‘

SITALA PLACITA, n,.8p. (Plate XIV. fig. 3.)

Locality. Khasi, one specimen (type); Munipur, one specimen
(H. H. G.-4.). '

Shell, perforation concealed, globosely conoid ; sculpture, distant
longitudinal tibbing, on the base far apart and well raised ; colour pale
horny ; spire rather high, conie, apex blunt ; suture impressed ;
whorls 41, conyex, last well rounded on. periphery ; aperture ovate
or pearly semicircular ; columellar margin suboblique.

Size: major diam. 2'8 mm., alt. axis 2:0 mm.

0-11 inch, ., 008 inch.

This shell 1,1’1 its form approaches 8. srimani (Plate IX, fig. 7),
but is not so flat on the base. /
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SITATA SUBNANA, n. sp: (Nevill, MS.). (Plate XIV. fig. 6.) |

Locality. Jessore.

Shell conoid, angulate on the periphery, rather flat on the base,
perforaglonf hidden ; sculpture, finely decussate, regular coarse trans-
verse ribbing, crossed by regular fine longitudinal lines; colour

~ pale sienna-brown; spire conic, sides slightly convex; suture
shallow ; whorls 4, flatly convex; aperture semilunate ; peristome
oblique on columellar margin and slightly reflected.

Size : major diam. 0-11 inch, alt. axis 0:06 inch.

,, 2:8 mm., 7 1'5 mm.

This shell has no relationship with nana, Hutton, from the N.W.
Himalaya. That shell has the distinct transverse fine costulation
of Kaliella (vide Plate V. fig. 6).

StrarA ? cRENICINCTA, 1. 8p.  (Plate XTIT. fig. 2.)

Locality. Lailangkote, Khasi Hills (H. H. G'.-4.).

Shell perforate, depressedly conoid, covered with a thick
epidermis, with two parallel rows of fine hairs, pointed under high
power ; sculpture, transverse irregular ribbing, with régular rather
distant continuous longitudinal raised ridges, very distinet on apex,
fine concentric ribs on base; colour pale olive-brown ; spire low ;
suture impressed ; ‘whorls 4, last rounded ; aperture ovately lunate,
oblique ; peristome thin, columellar margin weak, not reflected.

Size : major diam. 0-09 inch, alf. axis 0:05 inch.

R 2:3 mm., 5 1:3 mm.

Other localities. Marangsip Peak ; Jawai; Teria Ghat; Shillong ;
Kopamedza Peak, Naga Hills ; Munkén valley, Jaintia.

A variety from the wood at Mairang, slightly larger and very
narrowly perforate,

SrrAvA ? INToNsA, n. 8p.  (Plate XIII. figs. 1, 14, 15.)

Locality. Marangsip Peak, Khasi Hills (H. H. G.-A4.).

Shell umbilicate, globosely conical, slightly hirsute; sculpture,
irregular ridges of growth, crossed longitudinally with fine and
coarser ribbing, a few concentric fine distant ribs on base ; colour
olive-brown ; spire moderately high, obtuse and rounded; suture
impressed ; whorls 5, sides convex ; aperture ovately lunate ; peri-
stome thin, very slightly reflected.

Size: major diam, 0-15 inch, alt, axis 0:08 inch. |

i 38 mm,, " 2:0 mm.

SirAza ? RECONDITA, n.sp. (Plate XTIT. figs. 4, 4, 46, 4¢ 2)

Locality. (Type) Raliang, North Jaintia Hills; Jawal near Mun-
tidoo river; Khasi Hills (/. H. G.-A.). ]
Shell depressedly conoid, perforate ; sculptyré, above regular,

[}
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very oblique costulation, on base smooth, but under lens beauti-
fully concentrically and regularly striate, the oblique costulation
does not extend fo the suture, and each long rib has, above, a
short parallel rib adjacent to it (vide fig. 4 ¢); colour pale sienna-
brown ; spire low, apex blunt ; suture impressed ; whorls 4, regu-
larly increasing ; aperture oblique, ovately lunate ; peristome thin,
columellar margin oblique.
Size : major diam. 0-10-0-12 inch, alt. axis 0-05 inch.
o 2:5-3:0 mm., 3 1:3-1-6 mm.

LAND AND FRESHWATER

(Genus MAcrocuTAMYS, Bensomn.

This generic title first occurs, but without description, in the
J. A. 8. B. vol. i. p. 13, January 1832, in a paper by Benson, who
writes :—¢ Those (Pterocyclus, sp.) which I found were, with several
specimens of a Oyclostoma, a reversed Carocolla and Macrochlamys ;7
and in a footnote, “a new genus of the Helicidz, separated by me
from Heliz in consequence of the wide departure of the animal from
the type of that genus;”” and the species is indicated, but not then
described, from the Gangetic delta, on page 76 of the same volume,
for in February 1832 Mr. W. H. Benson presented to the Society a
series of the land and freshwater shells of the Doab and of the Gan-
getic provinces, with a list, in which occurs “Heliz (Macrochlamys)
indicus, Benson, separated from Heliz on account of the difference
of character in the animal.”

Thegenus is again referred to invol. v.of same journal, pp. 350,351
(1836). After describing Nanina decussata, Benson says, *“ On a cur-
sory inspection of this shell T erroneously considered it to be a variety
of the species vitrinoides, Deshayes, belonging to Mr, Gray’s genus
Nanina (Zool. Proc. July 8,1834), which Tindicated under the name
of Macrochlamys in the first number of the ¢Journal of the Asiatic
Society > for January 1832, pp. 13 and 76, and which I altered to
that) of Tanychlamys in a paper on the genus read before the Zoolo-
gical Society in August 1834. Mr. Gray’s characters, drawn up
from specimens preserved in spirits and from General Hardwicke’s
drawings, having the advantage of priority of publication, his name,
although inexpressive, will necessarily be adopted. Several inde-
pendent observers have united in stating the necessity of separating
this genus from Heliz on the characters of the animal ; witness the
observations of Lieut. Hulton (J. A. 8. B. vol. iii. p. 83).”

Again, in 1834, Mr, Benson exhibited a collection of shells from
the Gangetic provinces of India, and gave a full description of this
genus under the title Tanychlamys (altered by the editor to Nanina),
ot the August meeting of the Zoological Society, and recorded in
the ¢ Proceedings,’ p- 89, as follows :—

« A collection of Land and Freshwater Shells formed in the Gan-
getic Provinces of India by W. H. Benson, Esq., of the Bengal Civil
Service, and presonted by that gentleman to the Society, was exhi-
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bited. It comprised forty species, and was accompanied by a de-
scriptive list prepared by the donor, and also by detailed notices of
some of the more interesting among them. These notices were
read ; they are intended by Mr. Benson for publication in the forth-

coming number of the ¢ Zoological Journal.” From the time that he.

first became acquainted with the animal of a shell, resembling in all
respects, exceptin its superior size, the European Heliz lucida, Drap.,
Mr. Benson regarded it as the type of a new genus of Helicidz, in-
termediate between Stenopus, Guild., and Helicolimaz, Fér. He
had prepared a paper on this genus, for which he intended to pro-
pose the name of Zanychlamys ; he finds, however, that Mr, Gray
has recently described (p. 58) the same genus under the name of
Nanina.”

The generic characters observed by Mr. Benson are as follows :—

NANINA, Gray.

Tirst original detailed description of;shell and animal of Macro-
chlamys —Testa heliciformis, umbilicata ; peritremate acuto, non
reflexo.

“Animal cito repens. Corpus reticulosum, elongatum. Pallium
amplum, foranine communi magno perforatum, peritrema amplexans;
processubus duobus transverse rugosis (quasi articulatis) omni latere
mobilibus instructum, unico prope teste aperture angulum superio-
rem exoriente, altero apud peripheriam testee.  Os anticum inter ten-
tacula inferiora hians ; labia radiato-plicata, Tentacula superiora
elongata, punctum percipiens tumore oblongo situm gerentia. Penis
pragrandis s antrum cervicis elongatum latere dextro et prope ten-
tacula situm. Solea complanata pedis latera equans. Caude ten-
taculata ;  tentaculum subretractile glandula ad basin postta humo-
rem viscidum (anvmale attrectato) ewsudante.”

Mr, Benson describes particularly the habits of the species ob-
served by him, which he first discovered living at Banda, in Bun-
delkund, on the prone surface of a rock. The animal carries the
shell horizontally or nearly so, is quick in its motions, and, like
Helicolimaz, it crawls the faster when disturbed, instead of retract-
ing its tentacles like the Snails in general. In damp weather it is
rarely retracted within its shell, the foot being so much swollen, by
the absorption of moisture that if it is suddenly thrown into boiling
water the attempt to withdraw into the shell invariably causes a
fracture of the aperture; In dry weather the foot is retracted, and
the aperture is then covered by a whitish false operculum similar to
that of the other Helicidwe. The two elongated processes of the
mantle are continually in motion, and exude a liquid which lubri-
cates the shell, supplying apparently that fine gloss which is obsery-
able in all recent specimens. The fluid poured out from the orificé
at the base of the caudal horn-like appendage is of a greenish
colour ; it exudes when the animal is irritated, and at _suct} times
the candal appendage is directed towards the exciting object in such
a manner as to give to the animal a threatening aspect.

L.
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Of several specimens brought to England by Mr. Benson in 1832
one survived from December 1831, when it was captured in India,
until the summer of 1833.

- The above description we find published again in the Zool. Journal,
1834, vol. y. p. 458, in a paper entitled Conchological Notices,
chiefly relating to the Land and Freshwater Shells of the Gangetic
Provinces of Hindoostan.”

Under genus Nanina, Gray, and in footnote, we find it stated, “The
peculiar form of the animal of this genus had long since induced me
to regard it as constituting a distinct group, to which T had in my
MSS. assigned the name of Tanychlamys; on submitting specimens,
however, to the Zoological Society at one of its late meetings I find
I have been anticipated by Mr. Gray, who had just previously
proposed for it the name which I have adopted above.”

He says that it is to be found in the Gangetic plain from Calcutta
to Cawnpur, that he found it at Banda, in Bundelkund, that he had
received it from the hill-fort of Callingar (Kalingar in north of same
district), and also from the old fort at Rigmahal (Rajmahal?); he
probably then had not noticed the slight differences in the local
forms of this shell.

In July 1834, one month previous to Benson’s exhibition of the
shells at the August meeting of the Zoological Society, Mr. J. E.
Gray had described the genus NANIN4, partly from the animals of
several species and partly from the animal of a species which had
been figured by General Hardwicke in 1797. This figure evidently
represents the species common in Calcutta, with the mantle much
paler than the rest of the body ; and this he erroneously identified as
N. vitrinoides, Desh., which is a distinct species from the Malay
Archipelago, and is Macrochlamys indica, Bs.

n the J. A. 8. B. pl. iii. p. 83 (Feb. 1832), Hutton describes the
Mizapur shell, M. petrosa, which he found at Tara, in the low hills
near that place, and he gives a good description of the animal of
Maerochlamys after the No. 3 Heliz, which, in the list of shells at

_ the end, is recorded as “ H., petrosa mihi.” He says, ¢ dark brown
or blackish ; body elongate, with a hooked process on the extremity
of the tail pointing backwards.” He mentions the * two narrow,
flas, gradually pointed filaments or tentacula, which, when the ani-
mal is in motion, are kept constantly playing over the surface of the
ghell ;” but there is a want of accuracy in the deseription, for he
says they both proceed ¢ from the right side of the anima 2o
Hutton therefore, and not to Mr. Gray, belongs the credit, among
English naturalists, of having first described this genus and noted
the great differcnce between the Buropean and Asiatic forms of
Heliz as then constituted. .

But in 1829 Desmoulins had examined and deseribed the animal
of an Indian species (H. levipes, Miiller), to which he gave the sub-
generic title ARIOPHANTA, from its similarity to Arion in possessing
a mucous pore ab the extremity of the foot; and he laid great
stress on this anatomical poinf. Now had /1. lewipes been a dextral
shell, with less marked characters of its own, the title Arigphanta
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would include all those Indian species with simple neck-lobes and
no tongue-like shell-lobes, which have been hitherto placed in
Nanmina. H. levipes is, however, a sinistral form, and related to a
group all of this character. I do not myself set much value on i,
unless it be supported by others. It is certainly very constant in
some genera, but very inconstant in others, not affecting the anatomy
in one single point; and it would have made classification much
simpler had Ariophanta been adopted for all these species until placed
in their respective subgeneric positions, restricting it eventually for
lavipes and its allies; and the subfamily ArrormaNTINZ Would have
better distinguished these Asiatic land-shells from the very different
and distinct group Zonites of Montfort.

Stoliczka adopts the title Maerochlamys in the J. A. §. B. 1871,
pp- 246, 247, and, after going through the record of it, says, ¢« It is,
T think, tolerably clear that under the above name (i. e. indica) the
Bengal species, usually recorded as vitrinoides, was meant. Conse-
quently this species must be taken as the type of Macrochlamys,
whether it be called vitrinoides or indick, for both, if different, are
no doubt very closely allied.”

In the Journ. Asiat. Soc. Beng. for 1881, p. 131, Mr. G Nevill
enters on the question of the priority of Nanina, Gray, over that of
Maerochlamys, Benson, and rather favours the retention of the
former in a wide sense, which I think quite unnecessary.

The question of priority is not to be settled by Benson having
admitted the validity of Gray’s genus over one of his own creation.
This an author might do from a modest feeling not to put his own
work forward before that of another naturalist; and the editor of
the P. Z. S. at the time appears to have substituted Gray’s title for
Benson’s on p. 89, 1834, without reference to previous papers of
the latter. This question is to be settled by the writings of the two
indiyiduals, and how they can be best interpreted ; 7. e. which of the
generic titles is first found in print, and can be best and without any
doubt ascribed to a single species also strictly identifiable.

Although Benson in 1832 did not give a detailed description of
Muacrochlamys, yet the species is clearly indicated, and that a jgenus
was necessary to receive it ; and this can cause no confusion, for in
1834 he proceeded to publish the same most minutely. Nor should
Capt. T. Hutton’s writings be overlooked in the chain of evidence:
that officer and Mr. Benson worked together, corresponded, and
exchanged specimens for years about this period *. We find Hutton
deseribing a closely allied species of this genus in February 1832.
1t is evident throughout that Benson and Hutton had always the
same species in view for the type of the genus Macrochlamys, and
they knew its characters thoroughly, On the other hand, Gray’s
knowledge was superficial, he selected no particular type, and,
his generic description of Nanina does not apply rigorously to

* T possess a large number of pamphlets from different journals, sent by
Benson to Hutton, with MS. notes and queries in somse of them ; these were
kindly presented to me by the latter when he gave up collecting: What beeame
of Benson'’s own set and his valuable MS. notes T know not.

L.
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the so-called vitrinoides of India. Moreover, we/find in P. Z. S.
1847, p. 169, in * A List of the Genera of Recent Mollusca, their
Synonyma, and Types,” Nanina and Muacrochlamys are both sub-
genera of Stenopus, with citrina and wvitrinoides as their respective
type shells. Nanina should therefore only hold citrina and allied
forms, apparently a good subgeneric group ; but it certainly should
not be used in the wide sense that has been given it by so many
authors. The family Zonitids is sufficient for this ; and when all the
species of it are collected into well-characterized genera andsubgenera
there will be no need for any generic term to include the doubtful
species of the group. Itis even, I think, preferable to use Heliz in its
widest sense than to use Nanina for these Asiatic forms. But E. von
Martens has condemned the title, and so has Mr. W. T. Blanford ; and
I cannot do better than quote what the latter writes (J. A. S. B.
1880, p. 184) :—* The difficulty is to determine what generic name
or names should be adopted. Nanina is utterly bad ; it offends every
law ; the name had been used previously by Risso ® ; the fype is
the same as that of Benson’s genus Macrocklamys; the term is
objectionable on account of its signification. All this has been
pointed out by von Martens T, but still he and others employ the
name because it has crept into use. Now in such difficult matters
as these generic terms, unless rules are strictly attended to, utter
confusion must result, and undoubtedly it has resulted. ~—When,
however, a search is made for a better founded term than Nanina,
endless difficulties are encountered.”

In December 1848 Mr. H. E. Strickland, F.G.S., described the
animal of another species of this genus, published in the P.Z. S.
for that year, p. 142, with two figures (plate xi. figs. 1 and 2); this
was obtained in Ajmeer. I give his interesting account in full, for
the animal was kept some time alive in this country. He named it
vitrinoides, following Gray's identification in P. Z. 5. 1834.

LAND AND FRESHWATER

“On the Habits of @ Living Specimen of Nanina vitrinoides (Desh.).
By H. E. Srrickrano, F.G.S.

« On the 2nd of December, 1847, Capt. W. J. E. Boys presented
the writer three specimens of a terrestrial mollusk, named Nanina
vitrinoides by Mr. Gray (P.Z.8. pt. 2, p. 58, Helix vitrinoides,
Desh.), Capt. Boys had procured them a considerable time before,
certainly not less than a year, in the district of Ajmeer in Upper
India. The animals still remained within the shells ; but from the
length of time during which they had been kept dry, they were
greatly reduced in bulk, and had almost wholly retired from the
outer volution, as was easily seen from the transparency of the
ghell, Like many of the Helicide of hot climates, especially those
which are exposed to long intervals of drought, the Nanina vitri-

* «J. A, 8. B. 1871, p. 47.
4 « Albers, ‘ Heliceen, 2. Ausgabe, p. 46, where the synonymy ig fully dis-

cusged.”
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noides secrotes a calcareous poma or deciduous operculum every
time that it retires into a state of torpor. The specimensin question
had formed two or three successive pomata, one within the other,
during the process of their desiceation,

“In hopes of restoring their animation, T placed them upon some
wet moss in a warm room. Two of them proved to be past re-
covery, but the animal of the third was seen through the trans-
parent shell to be gradually enlarging in bulk by the absorption of
moisture, and at the end of a week it finally reached the door of
its dwelling, threw off the poma, and began to crawl. A morsel
of hoiled carrot was presented to it, which if greedily devoured,
and speedily increased in health and vigour. I have now kept
this interesting creature a twelvemonth, and have often been
tempted to exclaim with Oken, ¢ What majesty is in a creeping
snail ; what reflection, what earnestness, what timidity, and yet at
the same time confidence! surely a snail is an exalted symbol of
mind slumbering deeply within itself.” - Since its revival my Na-
nina has greatly increased in size, and has added half a volution to
its shell, which now measures {7 inch in diameter, Its favourite
food is boiled carrots and raw lettuce-leaves. It generally remains
quiet during the day, but crawls forth and shows considerable ac-
tivity in the evening, and has never shown any inclination to hyber-
nate or become torpid for a lengthened period. The shell of Nanina
vitrinoides is brown, glossy, and pellucid, and in shape and colour
closely resembles the shells of the European genus Zonites, from
which, without examination of the animal, it seems to be generically
undistinguishable. The animal, however, is very different, and is
more allied to, though quite distinet from, that of the genus Fitrina.
The foot when contracted is too large to be withdrawn into the
shell, except: after a considerable period of desiccation, When ex-
panded, and at full stretch, the foot is remarkably long and narrow,
measuring about 2 inches in length and }inch in breadth. The
hinder extremity is abruptly truncate, surmounted by a short horn-
like appendage, similar to that in the larve of certain Lepidopterous
genera, .

“ But the most peculiar character in the animal of Nanina is that
of the two elongate pointed lobes or flaps which project from the
margin of the mantle, one on each side of the mouth of the shell.
These lobes possess a certain amount of lateral motion and'a conlsi-
derable power of retraction and expansion, but are always kept in
close contact with the surface of the shell. !

“The animal is in the frequent habit of performing the following
singular operation, which, as far as T am aware, has not before been
noticed in any terrestrial mollusk. Crawling to the top of its prison
(which consists of an inverted tumbler, with a small aperture for
air), it suspends itself to the glass by the hinder half of the footy
and twists the anterior part round so as to bring its lower surface
into contact with the shell. By the great, length an.d ﬂexlbl_hty of
the anterior half of the foot it is enabled to twist in & variety of
directions, and thus to erawl as it were over every part of its own

'MOLLUSCA OF INDIA.




LAND AND FRESHWATER

shell in succession, the hind part of the animal remaining all the
while firmly attached to the surface of the glass.

“ During this operation the horns are partially contracted, and the
mouth of the animal is applied closely to the shell, and is seen to be
alternately expanded and contracted, as if in the act of suction. In
fact the whole process resembles the action of a cat when licking
its feet and body, and is performed with just the same appearance
of systematic determination. The object of this operation is mo
doubt the same in both animals—that of clearing their person from
extraneous matter and producing that aspect of cleanliness and
beauty which is one of the laws of organic nature in its mormal
state. Hence that brilliant gloss which distinguishes the shell of
the mollusk here referred to. It would be desirable to ascertain
whether any analogous habit is possessed by the allied genera V-
¢rina and Zonites. The shells of the British species of Zonites (Z.
witens, alliacea, cellaria, &c.) closely resemble Nanina vitrinoides in
form, colour, and glossiness of surface, and their brilliancy must
apparently be due to some polishing action similar to that here de-
scribed. On the other hand it is difficult to understand how the
animals of Zonites and Vitrina, whose foot is much broader and
shorter than in Nanina, should be able to reach every part of their
ghell and purify its surface.

«The animal of Nanina vitrinoides is of a deep cinereous, the mantle
yellowish, its lateral projecting lobes darker; the under surface of
the foot pale grey, with a yellowish stripe along each side.”

Tn November 1849 the above gentleman described the same species
in the Ann. & Mag. Nat. Hist. The size (diameter ;%; inch) and the
description of the shell agree well with specimens I have in my col-
lection, collected by the late Capt. A, B. Melville at Jeypur, only 80
miles from Ajmeer, and which T shall describe in the next Part under
the title of Macrochlamys stricklandi, for it is certainly not the
(Gangetic delta form.

No group of shells can be more difficult to identify than those
that have been classed under this genus. The shells of the larger
species are so similar in outward form and texture that they are
very liable to be mistaken at a cursory glance; however, consider-
able differences are to be found when the animals are examined,
particularly in the shape and size of the mucous gland at the extre-
mity of the foot, and in the mantle, its lobes, and varying tongue-
like Iubricating processes.

I have collected species of this genus for many years over a very
large area, extending from the Punjab and Mussoorie in the North-
west Provinces to Assam on the north-east frontier, and I was early
struck with the very great difference in the colour and form of the
animal of those shells to which the majority of Indian conchologists
then gave the name of M. vitrinoides. The shells certainly have a
very striking similarity, though on a closer examination differences
in the form, the increase of whorls, &c. can be detected. It is not

surprising therefore that the whole group stands in a considerable

L
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state of confusion ; and it is to clear this up partially that I have
endeavoured to classify them, and distinguish what were the species
Hutton, Benson, and others have deseribed and named.

Few of theso Indian naturalists had the training and skill to
examine the anatomy of the animal ; only in a few instances do we
find the outward form and colour noticed ; the old plan of hoiling
and getting rid of the animal as soon as possible was followed, anﬁ
many species were collected in a dead and bleached state, and were
thus described. i 2

I now regret extremely that when I was in India I also was in
perfect ignorance of how to dissect a mollusk ; and it was only after
association with Henry and William Blanford and Ferd. Stoliczka
that my attention was directed to the outward form of the animal,
and I recorded this and made many useful sketches from the living
animals.  Ferd. Stoliczka was one of $he first to take up the internal
anatomy of the land Mollusca of India; and he published several
very interesting and valuable papers in the ©Journal of the Asiatic
Society of Bengal,” which I have already referred to.

On commencing with this genus I had to consider what characters
I could take or combine to separate on good grounds the very nume-
rous species we have in the East. As the form of mantle is so
widely different, and as this organ, however slightly modified, affects
the sculpture of the shell, I began to examine under the microscope,
and, using a moderately high power, first the sculpture of as many
species as T could get access to. In my own collection I have a vast
amount, of material, all with the exact localities most carefully re-
corded, and which I knew had never got mixed together. Rach
box or tube was taken in turn, and every shell separately examined
and its sculpture recorded in a tabular form. I soon found that the
same species from the same locality were all identical with one
another and had a certain defined range, while in many instances
the structure and arrangement: of the epidermal lines of growth were
sufficiently marked to distinguish the species even from a small
chip. I give drawings of the most characteristic surfaces, magnified
and drawn under the camera lucida. This is of course nothing new

in the study.of shells, for by far the greater number of species canbe

distinguished by better and more marked characters, and such lahour
would be thrown away. 1 only wish to explain here the method'I
followed before discrimination was made hetween the different local
forms that came before me. T am under great obligation to Mr,
Sylvanus Hanley for a similar examination of his fine collection, to
Dr. A, Giinther, of the British Museum, and Prof. J, W. Clarke, of
Cambridge (where Benson’s collection now rests), and to, Mr. G.
Nevill for specimens from the Indian Museum, Calcutta. AMr. V.
Ball also gave me a large number he had collected at different
times.

Starting with the sculpture of the shell only as a distinetive cha-
racter, I first divided these shells into a number of artificial groups,
again subdivided roughly by size and form. I only anticipated frogn
the first a remote relationship to be shown ; but it aided greatly in

PART III. I
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finding and lumping the species together, and gleanfug them even- -

tually out, to be inserted finally in their more natural positions.

The next character I turned my attention to was the odontophore.
On going over my own collection I found, not having hoiled and
removed the animals save of the very large kinds, that in a number
of specimens the animal still remained in a hard dried-up state.
Placed in water, not only can the mantle-lobes be distinetly made
out, but the buccal mass and, what was of equal importance, the
reproductive organs and, in several instances, the spermatophores
were secured.

T shall give drawings of such parts when describing the different
species ; although incomplete as a whole, in many cases I think it will
be allowed that they are of considerable value specifically, considering
how difficult, almost impossible, it will be for many years to collect
some of these shells again, I also possessed a few specimens pre-
gerved in spirit, which have proved of great use.

The genital organs present us with good specific differences ;
but, as Stoliczka warns us, they must not be taken as certain evi-
dence, at least not until a very great number of examples have been
examined at different stages of growth and at different periods of
the year; for it can be easily understood that in a soft animal like
a mollusk such organs do undergo very great modification and en-
large at different parts, and that we should expect to find their con-
dition during the period of rest in the cold season different to that
during the rains, when they are in their most active state and the
process of reproduction going on. These remarks also hold good
with respect to the lobes of the mantle, which in moist weather are
much more lengthened and expanded. Yet this cannot modify to any
great extent the relative position of the different parts or other acces-
S0TY Organs.

Of small size ; sculpture smooth ; globosely conoid.
MACROCHLAMYS LONGICAUDA, n. sp. (Plate XVIL, fig, 1.)

Locality, Cherra Poongee (H. H. G.-A.).

- Shell subglohosely conoid, last whorl rather swollen ; no sculpture
visible to eye alone, but crossed with very fine raised lines oblique to
each other under high power ; colour horny brown; spire mode-
rately high, sides rather flab; suture shallow; whorls 52, sides
slightly convex ; aperture widely lunate; peristome thin, suboblique
near axis.

Size : major diam. 56 mm., alt. axis 3-1 mm.
0:22 inch, ,, 0:12 inch.

MACROCHLAMYS LORG10AUDA, var. (Plate XVII. figs. 2, 2 a.)

Locality. Maotherichan Peak, N. Khasi (4. H. G.-A.).

Shell globosely turbinate, closely perforate ; sculpture none, sur-
face like ground glass ; colour pale ochre ; whorls 54, the last sub-
angulate at the periphery ; aperture suboblique, narrowly lunate ;
peristome thin, the columellar margin perpendicular and slightly
reflected.

L
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Size : major diam. 4'3 mm., alt. axis 3-1 mm,
g ¢ . f017 ihﬂlch, ' 35 0-12 inch.
ize of specimen from Maosmai, ne: A
Hear 0120, ToAeS 0 (R e o g
= Other localities : Banks of the Mankén, North Jaintia, and
awal.

The dried-up animal being apparent in two of the specimens from
Cherra Poongee, these were soaked in water for a few days; and I
was rewarded by the form of the animal coming out most dis’tinct-ly
as shown in the drawings made from it, placing it and the allie(i
forms without doubt in this genus. The right shell-lobe is tongue-
like, and the small left lobe is present (Plate XX. fig. 15). 'The
overhanging lobe above the mucous pore at the extremity of the
foot: (Plate XX. fig. 1) is developed to_a great extent ; and of this I
have the sketch from life in my note-book (fig. 1a)*, together
with the following description :—* Animal when fully extended 0-45
to 0°5 inch long. Tentacles of full size ; body thin, of a light pale
colour, with thin line of dark grey on upper surface to the extremity
of the foot ; the gland here is large for the size of the animal, and.pro-
trudes upwards above the level of the back: in fully developed shells
the animal is darker about the head.” ILalso detected the amatorial
organ, and the odontophore and jaw are also figured (Plate XX.
figs. 1¢-1¢). The former differs very considerably from that of the
typical Macrochlamys indica in the smaller number of the median
teeth and their elongate form. The laterals have the same bicuspid
form ; but their number is quite double. Thus in M. longicauda
the formula is

76t080.3.5.1.5.3. 76 to 80,
or 84 . 1. 84,

as against 45 . 1 . 45 in M. indica.

The jaw has no central projection, being slightly concave on the
cutting-edge.

The central tooth is long with convex sides, and with two small
denticles on either side low down near the base; the next five are
also long and narrow, with a single small tooth on the outer side ;
in the sixth and seventh this outer tooth rises and is nearer to the
point of the main cusp, and in the eighth and ninth still more so.
From the tenth to the outermost all are bicuspid, becoming gradually
smaller in size.

MACROCHLAMYS LONGICAUDA, VAT. (Plate XVIL. fig. 4.)
Locality. Marangsip Peak, North Cachar Hills (H. H. G.-4.).

Shell closely perforate, globosely conoid, rounded below ; seulp-

ture none, save a few lines of growth ; colour, pale ochraceous ept-
dermis ; spire conic, sides flat ; suture moderately impresr_;od 3 Who}‘ls
5, sides flatly convex ; aperture elongately quadrate ; peristome thin,
reflected slightly at axis, and subvertical.

* In this character it resembles Semper's genus Macfooeras from Samar, ohe
of the Philippines ; but there is no other similarity.
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Size: major diam. 6'4 mm., alt. axis 3:6 mm.
4 0-25 inch, ,, 0-14 inch.
Not so open at the aperture, and columellar margin straighter and
rather more rounded below than in the type.

MACROCHT.AMYS NENGLOENSTS, 1. sp.  (Plate XVIL. fig. 3.)

Locality. Nenglo, Naga Hills (4. H. G'-4.).

Shell perforate, globosely conoid, somewhat flat on the base,
slightly subangulate ; sculpture smooth, with irregular wavy
distant ribbing ; colour pale olivaceous green; spire conoid, rather
high, sides slightly convex, apex blunt ; suture shallow ; whotls 6,
regularly increasing, flatly convex; aperture narrowly lunate ; peri-
stome thin, oblique to axis on columellar margin, and considerably
reflected.

Size: major diam. 53 mm., alt. axis 3:1 mm.

. 0:21 inch, ,, 0-12 inch.

This shell is closely allied to M. longicauda, but is more glohose,
with more convexity on the side of the spire; the aperture is nar-
rowly lunate, and the columellar margin is stronger. This shell T
considered at first to be the same as Heliz poongee, Theob., from
Moulmain ; but a comparison of specimens from that locality in Mr.
W. T. Blanford’s collection shows the sculpture to be very different,
and there is considerable difference in size and form.

MACROCHLAMYS NENGLOENsTS, var. (Plate XVIL. fig. 5.)

Locality. Munipur (4. H. G.-4.).

Shell tumid and rounded below ; sculpture none, a few lines of
growth, surfacelike ground glass ; colour pale umber-brown ; spire
conoid ; whorls 6; aperture semilunate ; peristome thin, oblique
near axis, scarcely reflected.

Size : major diam. 51 mm., alt. axis 31 mm.

5 0-20 inch,  ,,  0:12 inch.

Principally differs in the aperture being wider, a weaker colu-
mellar margin, and not so flat on the base.

T obtained a specimen of this species in the Umiam valley near
Shillong, which I find deseribed in my note-book as follows :—

« Seulpture none, but the epidermis like roughish paper, crossed
with microscopic lines irregularly. <

« Animal. Length 0-33 inch ; tentacles nearly 0-1. Dark greyish
prown, and ridge of foot of same colour. Foot beneath white.
Body long and tapering, with a mucous pore at the extremity of the
foot. Shell of a dull pale-brown colour when containing the living
animal. By suddenly contracting its body, the animal can throw
itself off the position it may be on, after the manner of Helicarion
salius and other species of that genus.

MACROCHLAMYS KOLTAENSIS, 1. SD. (Plate XVIL. fig. 6.)
Locality. Koliaghur, low hills on Brahmaputra, Nowgong Distriet,
Assam (M. H. G.-A4.).
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Shell, perforation concealed, very globosely conoid, rather swollen
below, shining, thin; sculpture quite smooth, glassy ; colour pale
horny ; spire conical, apex rather pointed; whorls 6, body-whorl
large, close, and regularly wound, suture adpressed ; aperture flatly
lunate, small ; peristome thin, columellar margin obligue.

Size : major diam. 4-1 mm., alt. axis 2:3 mm.

o 016 inch, ,,  0:09 inch.

MACROCHTLAMYS ROBERIT, n. 8p.  (Plate XVII. fig. 7.)

Locality. Angauluo Peak, 6777 ft., Burrail range i
(W Robert). i

Shell narrowly perforate, globosely conoid, rather flat on basal
side, polished ; smooth, but transverse lines of growth distinctly
marked ; colour, pale horny brown epidermis; spire conoid: suture
adpressed; whorls 53, the last flattened below ; aperture lunate ; peri-
stome thin, oblique and slightly reflected near umbilicus.

Size: major diam. 4'1 mm., alt. axis 2:0 mm.

x 0-16 inch, ,,  0:08 inch.

T name this after one of my assistant surveyors, Mr. W. Robert,

who has collected extensively and so successfully for me.

MACROCHTAMYS DORANT, 1. sp. (Plate XVIL fig. 8.)

Locality. Maotherichan Peak, N. Khasi (H. H. G.-4.).
~ Shell closely umbilicated, globosely conoid ; sculpture quite smooth,
with an indication of ribbing ; colour pale umber-brown ; spive low,
blunt ; whorls 5, rounded, the first the largest and swollen; aper-
ture ovately lunate ; peristome thin.

Size: major diam. 3'3 mm., alt. axis 2:3 mm.

1 0-13 inch, ,,  0:09 inch.

A form very close to M. umbraticola, though much smaller, more

glohose, and with a less expanded aperture.

MACROCHTAMYS TANIRENSIS, 1, sp. (Plate XVIL, fig. 9.)

Locality. Tanir Peak, 4400 ft., Dafla Hills (#. H. G'.-4.), ,

Shell, perforation concealed, globosely eonoid, body-whorl large ;
sculpture polished, quite smooth ; colour pale sienna-brown ; spire
depressedly conoid, apex rounded ; whorls 44, regularly increasing,
sides slightly convex ; aperture vertical, lunate; peristome thin,
columellar margin oblique.

Size : major diam. 2-8 mm., alt. axis 1*5 mm.

b 0:11 inch, ,,  0:06 inch.

Two specimens only from above locality. One in Indian Museum,

Calcutta.

MACROCHEAMYS RUSTICUTA, 1, sp.  (Plate XVIL. fig. 10.)

Locality. North Khasi (4. H. G.-4.). e

Shell minute, very narrowly umbilicated, depressedly conoid, - ather
golid, shining, subangular ; sculpture quite smooth ; colour sienna-
brown ; spire rather flat; whorls 4; aperture subvertical, widely
lunate ; peristome thickened and very oblique on columellar margin,
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Size: major diam. 2-3 mm., alt. axis 1:0 mm.
0:09 inck,. ,,  0:04 inch.

bk

Macrocnranys ? prANIUScuLA, Hutton. (Plate X VL. figs. 7,7 a.)

Heliz planiuscula, J. A. S. B. March 1838, p. 218; Conch. Ind.
p- 15, pl. xxxii. figs. 7-10.

Macrochlamys, sec. D, Theob. Cat. p. 19.

Original description :— Testa parvula, depressa, fusca, polita ;
anfractibus quingue,ultimi peripheria rotundata ; apertura transversa.

¢ Diam. 0-1.

¢ Found at Simla on dead leaves.

¢ This shell is darker and smaller than H. erystallina of Britain,
which has likewise a more flattened apex than the Simla species.” (B.)
Heliz: crystallina, however, belongs to Zonites or Hyalina, Fér., and
is not related to this species.

There is no authority for placing this shell in the genus Macro-
chlamys, and I do so with considerable doubt ; it must take a position
at the end of that genus until we know what the animal is like.
I found it pretty abundant in the ravines at Mussoorie among dead
leaves; the specimen figured is from that place.

Size: major diam. 3:3 mm., alt. axis 17 mm., of specimen
figured.

MacrocaLAMYS ? DARITLINGENSIS, Nevill, MS., n. sp. (Plate XVIL.
fig. 11.)

Locality. Darjiling (Col. Maimwaring).

Shell, perforation hidden, depressedly globose, solid, shining ;
surface smooth, with rather regular distant transverse faint ribs ;
colour pale horiy white; apex flatly rounded; suture adpressed,
shallow ; whorls 5, closely wound ; aperture perpendicular, narrowly
lunate, with a thin callus on the body-whorl; peristome rather
thickened, scarcely reflected at the short columellar margin.

Bize : major diam. 1'7 mm., alt. axis 0'9 mm.

35 0:07 inch, ,,  0:04 inch,

Of this distinct and peculiar little shell four specimens were sent
me by Mr. G. Nevill. It is difficult to know where to place it ; and
it may possibly be a true Heliz.

MAcCROCHLAMYS ? MOLECULA, Bs, (Plate XVI. fig. 8.)

Helizz molecula, Benson, Ann. & Mag. N. H. 1859, iii. p. 389 ;
Pfr. Mon. Hel. vol. v. p. 69; Conch. Ind. pl. xxxii. figs. 8, 9, p. 15.

Macrochlamys, see. B, Theob. Supp. Cat. p. 20,

Nanina (Microcystis), Nev. Hand-list, p. 38. no. 162,

Locality. Rangoon (Stoliczk(f). . .

Size of specimen figured : major diam. 44 mm., alt. axis 1'9 mm,

I 0’17111011, 5 008 il’lCh.

Original description :—* Testa anguste perforata, conoideo-globosa,
tenui, obsolete radiato-striata, nitidd, fusco- vel castaneo-cornea ; spira
conoidea, lateribus convewiusculis, sutura impressa, submarginata,
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aprice obtuso ; anfractibus 53 arcte convolutis, conveaiusculis, ultimo
ad peripheriam rotundato, subtus convexo ; apertura viz obligua, late

lunari, peristomate recto, acuto, margine columellari anguste reflexo.

¢ Diam. major vix 5, minor 4, axis 3 mill.

« Habitat ad Rangoon, satis copiose.

“ A minute shell, with a more conoid spire and more closely
wound whorls than H. causia. It is altogether deficient in the
spiral strice which distinguish that species.”

Fine, longitudinally striate sculpture ; globosely conoid.

MACROCHLAMYS UMBRATICOLA, D. sp.  (Plate XIV. figs. 4, 44.)

Locality. Hengdan Peak, North Cachar Hills (. H. G.-A.).

Shell, perforation concealed, globosely conoid; sculpture very
minute, regular, longitudinal strie ; colour pale olive-brown ; spire
low ; whorls 41 ; aperture ovately lunate, suboblique; peristome
rather thickened, very slightly reflected.

Size : major diam. 0-17 inch, alt. axis 008 inch.

- 4-3 mm., 5 2:2 mm,

This shell was very abundant among the dead leaves in the forest
around the above-mentioned peak; I also got single specimens in
the Jatinga valley and Kopamedza Peak, 8376 ft., in the Naga Hills.

MACROCHLAMYS PERPAULA, Bs. (Plate XTIV. fig. 5.)

Heliz perpaula, Bs. Ann. & Mag. Nat. Hist. 1859, iii. p. 390;
Pfr. Mon. Hel. vol. v. p. 69; Conch. Ind. p. viii (not figured).

Nanina (Microcystis), Nevill's Hand-list, p. 37. no. 156.

Locality. Moulmain (Stoliczka). :

Shell perforate, rounded below, glassy ; sculpture, regular longi-
tudinal fine ribbing throughout, crossed by evenly:disposed lines of
growth, but not decussate ; colour umber-brown ; spire conoid, apex
rounded ; whorls 4, much rounded ; aperture lunate.

Size : major diam. 009 inch, alt. axis 0:05 inch.

2 2:3 mm., ) 1-3 mm,

Original description :—Testa perforata, depresso-globosa, oblique
striatula, sub epidermide cornea albida ; spira conoideo-conveaa, apige
obtuso, sutura impressa ; ‘anfractibus 43 sensim erescentibus, converr-
useulis, ultimo rotundato, subtus conveao ; apertura obligua, rotue~
dato-lunari, peristomate recto, acuto, margine columellari refleo, sub-
oblique descendente, basali arcuato.

¢ Diam. major 2, minor 1%, axis 1} mill.

¢ Habitat ad Phie Thdn, ravo. iy

« Allied to H. molecula, but, besides its much smaller size, it 1s
more globose. The single specimen received is much weathered.

It is probably translucent and polished when fresh. The spire is,
less conoid, and the whorls not so closely wound as in . bullula,

Hutton, of the Western Himalaya.” e SEa b

Nevill gives (. c. p. 37) Parisnath and Daxjiling as localities
where this shell has been found. These specimens should be again
closely compared with typical examples.

L
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MacrocrrAMYs ? RANDITNSTS, Nev. MS., n. sp. (Plate XTV. fig. 2.)

Locality. Kandy, Ceylon.

Shell perforate, globosely conoid; sculpture fine, regular, rather
distant, longitudinal strise or grooving, the surface of the shell much
decomposed in patches, giving it a moftled appearance; colour dark
chestnut-brown ; spire subdepressedly conoid, sides rather rounded ;
suture well marked; whorls 5, the last well rounded; aperture
oblique, ovately lunate; peristome thin, slightly reflected on the
columellar side. i

Size : major diam. 0-16 inch, alt. axis 0-:09 inch.

9, 4-1 mm., by 2:3 mm.

Nevill remarks that it is near M. stephoides, Stol., from Penang Hill ;
but it has a very different form from the figure 9 in the J. A. S. B.
1873, pl. 1.

Macrocnranys rooN6EE, Theobald. (Plate XIV. fig. 1.)

Macrochlamys poongee, Theob. J. A. 8. B. 1859, vol. xxviii. p. 307.

Heliw poongee, Conch. Ind. pl. xvi. fig. 9, p. 8 (gives the idea of
a shell with a thickened peristome).

Macrochlamys poongi (sec. D), Theob. Supp. Cat. p. 19.

Nawina (Microcystis) poongee, Nev. Hand-list, p. 88. no. 159.

Locality. Moulmain (Stoliczka).

Sculpture microscopic, close, longitudinal striation, hardly visible
on the apical whorls ; colour rich brown.

Original description :—* Testa turbinate conoidea, tenui, apice de-
pressiusculo, anguste wmbilicata, twmida, fusco-cornea; anfract. 63
converis ; apertura rotunde lunari ; perist. recto, acuto.

¢« Diam. 0-26, alt. 0-20 inch. A thin brown Heliz, somewhat
resembling the small H. molecula, but with a more elevated spire,
which, however, varies a little in different species.”

Size: major diam. 54 mm., alt. axis 3-8 mm.

,, 0:21 inch, ., 0-15 inch.

Nevill gives also Cherra Poongee and Naga Hills as the habitat
of this species, from specimens sent by Mr. Chennell and myself to
the Caleutta Museum : these are AL longicauda and M. nengloensis
of my collection, which originally were considered to be H. poongee.
The sculpture and colour are quite distinct.

MACROCHLAMYS PACATA, n.8p. (Plate XIV. fig. 10.)

Locality. Lhota Naga Hills (4. Chennell).

Shell depressedly conoid, thin, smooth, and glassy ; sculpture fine
regular and somewhat distant lines of longitudinal strie; colouy
sienna-brown ; spire low, rather flat; suture adpressed; whorls 4 4, last
largest and tumid below, regularly increasing; aperture ovately lunate ;
peristome thin, columellar margin perpendicular and reflected.

Not fully grown. )

Size : major diam. 0-11 inch, alt. axis 0:05 inch.

u 2-8 mm., o 1-3 mm,

MacrocHLAMYS FACETA, 1, 8p. (Plate XIV. fig. 7,)
Locality. Dikrang valley, Dafla Hills (#. H. G- 4.),

&
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Shell globosely conoid, scarcely perforate; sculpture fine, close,

regular longitudinal furrowing'; colour ochraceous ; spire subconoid, *

sides flat; suture adpressed; whorls 4, convex, the last tumid g
aperture subvertical, ovately lunate; peristome thin, columella
weak, subvertical.
Size: major diam, 2:7 mm., alt. axis 1:4 mm,
,»  01linch, ,  0-06 inoh.
This shell is somewhat of the form of wmbraticola, but is much
smaller and the whorls not so rounded and globose as in that shell,

MACROCHLAMYS ENATA, 0. 8p. (Plate XIV. fig, 11.)

Locality. Lhota Naga Hills (Chennell).

Shell globosely conoid, thin, transparent; sculpture fine, very
regular longitudinal striee, glassy to the eye alone; colour pale
sienna-brown ; spire moderately high, conie, blunt ; suture shallow ;
whorls 4%, regularly increasing; aperture oval, subvertical; peri-
stome thin, perpendicular at the columellar margin,

Size: major diam. 2:4 mm., alt. axis 1-1 mm.

5 0-10 in¢h, ,,  0:04 inch,

MACROCHTAMYS ORTGINARIA, 1. sp. (Plate XTV. fig. 12.)

Locality. Munipur (/. H. G.-4.).

Shell perforate, globosely conoid, glassy, rather solid, and rounded
below ; sculpture fine regular longitudinal striation ; colour sienna-
brown ; spire moderately conoid, the side convex ; suture shallow ;

whorls 41, the last with a tendency to subangulation; aperture .

ovate, subvertical ; peristome thin, suboblique.
Size: major diam. 25 mm., alt. axis 1'5 mm.
3 0-10 inch, - ,, 0°06 inch.

MAcRoCHLAMYS SATA, 1. §p. (Plate XIV. fig. 13.)

Locality. Shenghor Peak, 6706 feet, Dafla Hills (coll. Indian Mu-
seum), one specimen ; Toruputu Peak, 7322 feet, Dafla Hills, one
specimen (H. H. G.-4.).

Shell depressedly conoid, very small ; sculpture microscopie regular
lines of striw, crossed transversely with other striation; colour pale
olivaceous grey, mottled black, with shinifig lustre; spire flat;
suture impressed; whorls 4, sides flatly convex; aperture lunate ;
peristome oblique below from columellar margin.

Size: major diam. 2'0 mm., alt, axis 0:8 mm.

5 0:08 inch, ,, 003 inch.

MacrooHTAMYs ? ANON®, n. sp.  (Plate XIV. fig. 8.)

Vanina (Microcystis), n. sp., Nev. Hand-list, p. 38. no. 163

(found on fruits of the custard-apple). .
Locality. Caleutta (G. Nevill and J. Wood- Mason). :
Shell narrowly perforate, suhdepressedly cox}mdz covered ?"11"_1’ a
rough limy deposit; sculpture indistinet Jongitudinal fine ribbing,
PART IIL. =
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with a few transverse ridges of growth ; colour umber-hrown ; spire
subconoid, sides flat; suture shallow ; whorls 4, the last rounded
below and somewhat compressed towards the aperture; aperture
oblique, laterally lunate ; peristome somewhat thickened, oblique on
columellar margin.

Size : major diam. 0:06 inch, alt. axis 0:03 inch.

- 1-5 mm., ) 0:08 mm.

This very minute species, the generic position of which is very
uncertain, and which it would be interesting to examine in a living
state, I place in the above genus with doubt. It was sent me by
Mr. G. Nevill, with the title ? peliosanthi, Moreh ; but the deserip-
tion does not agree.

Helize (Kalielle) peliosanthi, Morch, Videnskabelige Meddelelser,
1872, p. 13.

Original deseription :— 7. ‘'minutissima, trochiformis, obtecte
perforata ; anfr. 4%, medio angulati, spiraliter lineati ; linew incre-
ments expresse, requlariter remote ; anfr. ultimus bicarinatus, basi
plana nitida, wnbilico anguste obliquo. Epidermis tenuissima, in
carinis ciliata. Apertura rhombea, columelle subdentata.

“Diam. 14, mm., alt. 11 mm.

“ Paa Bladene af Pelivsanthes teta fra Haven i Caleutta. (Dr.
Didrichsen). Maa vere nwrmest beslegtet med Nanina (Kaliella)
conulus, Blanford (Contrib., Pfr. Mgr. v. p. 90) men de to kjole ere
forsynede med meget grove Cilier, og untersiden er aldeles flad ;
ligeledes er den nye Art meget mindre.”

I hope to obtain this from Copenhagen, and give a figure of it.

EXPLANATION OF PLATE XIII.

Fig. 1, 1 a. Sitala infonsa, G.-A., X 7. Khasi Hills,
1 4. Ditto: seulpture, X 50.
9. Sitala cremicincta, G.-A., X 12. Khasi Hills,
3. Ditto, X 7. .
4, 4a, 4b. Sitala recondita, G.-A,, X 7. Raliang, Jaintia Hills,
4 ¢. Ditto: sculpture, much enlarged.
b. Sitala wvida, G.-A., X 7. Teria Ghat, Khasi Hills.
6. ——? newilli, G.-A,, X 4. Darjiling.

EXPLANATION OF PLATE XIV.

. Macrochlamys poongee, Theobald, X 4. Moulmain, Tenasserim,
——- ? kandiensis, Nevill, MS., X 7. Kandy, Ceylon.

Sitala placita, G.-A., X 12. Khasi and Munipur.
Muacrochlamys umbraticola, G.-A., X 7. North Cachar Hills,
a. Ditto: sculpture, X 50.

Macrocklamys perpunla, Benson, X 7. Moulmain, Tenasserim.
Sitala subnana, Nevill, MS., X 8. Jessore.

Macrochlamys faceta, G.-A., X 12. Dofla Hills.

— 7 anone, G.-A., X 12 Caleutta.

. Heliz ? ( ?) glomerosa, G.-A., X 20. Dafla Hills,

10, Macrochlamys pacata, G.-A., X 8. Lhota Naga Hills,

11. enata, G-A., X 8. Lhota Naga Hills,

12, —— originaria, G.-A., X 8. Munipur,

13, —— sata, G-A,, % 8. Dafla Hills,

Fig.

000 23 O DU i 00 o 1

1



Fig.

Fig.

Fig.

Fig

MOLLUSCA' OF INDIA. i 93

EXPLANATION OF PLATE XYV.

1. Kaliella lailangkotensis, G.-A., X 7. Khasi Hills.

la. Ditto: seulpture, x 50.

2. Sitala balliana, Nev. MS., X 7. Ganjam.

3, 3a. Kaliella kezamahensis, G.-A., x 8. Naga Hills,

4,4 a. ruga, G.-A., X 8. Naga Hills,

5, ba. —— burrailensis, G.-A., X 7. Naga Hills.

5b. Ditto: sculpture, X 50.

6, 6a. Kaliella conulus, W. T. BIf., X 12 and 8. North Qachar.,

EXPLANATION OF PLATE XVI.

1. Kaliella? chennelli, G.-A., X 7. TLhota Naga Hills,

1 a. Ditto, suture between first and second whorls,

9. Kaliella nongsteinensis, G.-A.,” X 12. North Khasi Hills.
8. —— dikrangensis, G.-A., X 20, Dafla Hills.

4, —— tirutana, G.-A., X 24. North Khasi.

5. Ditto, juv., X 24. North Khasi.

6. Kaliella leithiana, G.-A., X 7. Ceylon.

G a. Ditto: umbilical region, X 12.

6 4. Ditto: the keel of the last whorl, much enlarged.

7,7 a. Macrochlamys? planiuscula, Hutt., X 9. N.W. Himalaya.
8. ? molecula, Bs., X 7. Rangoon, Pegu.

EXPLANATION OF PLATE XVIIL.

1. Macrochlamys longicauda, G.-A., X 8. Khasi Hills.
2, 2a. Ditto, var., X 8. Khasi Hills,

8. Macrochlamys nengloensis, G.-A., X 8. Naga Hills.
4. —— longicauda, var., X 7. §. Jaintia Hills.

5. —— nengloensis, var.,, X 8. Munipur.

6. —— koliaensis, G.~A., X 7. Assam,

7. —— roberti, G.-A., X 8. Burrail range,

8. —— dorani, G.-A,, X 8. Khasi Hills,

9. tanirensis, G.-A., X 8. Dafla Hills. \
10, —— rusticula, G.-A., X 12. North Khasi Hills.

11. — (?) dazgilingensis, Nevill, MS,, x 20. Darjiling.

EXPLANATION OF PLATE XVIIL
. 1. Macrochlamys indica, Bs., nat. size, Calcutta. Showing position of

the right shell-lobe in life, somewhat contracted. ;

2. Ditto, spirit-specimen: view of right side, X 4, ghowing :—2a8.Z,
right shell-lobe; 7.d.Z., Zd.l, right dorsal lobe and left dorsal
lobe. ]

3. Ditto, ditto: left side, with left shell-lobe (Zs..) and posterior
termination of the left dorsal lobe (4d.L.),

4. Ditto: sketch of end of the foot; from life, somewhat enlarged.

5, ba. Ditto, shell of, % 24,

6. Ditto : generative organs, X 4: A.d., hermay)h. duct; 42.Gd., albu- '

. toy o fi retractor
men-gland ; o.v., oviduct; P., penis; ¢.7.L., cxcum OL'K
musele of the p’enis; ¢.d,, ceecum calciferum, or kalk-sac; 0, the

7 amatorial organ.

. Ditto: jaw, X 20. :

8, 84, 85, Portion ofsthe radula, X 860; central, median, and latéral

teeth,

L
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EXPLANATION OF PLATE XIX.

Fig. 1, 1a. Macrochlamys petrosd, Hutton. Bhangulpur.
2. —— tuguriuwm, Bs. Darjiling.

3, 3a. sikerigulliensis?, Nevill. Calcutta,

4 — perplana, Nevill. Parisnath.

5. lecythis, Bs.? Parisnath.

6, 6a. decussata, Bs., in coitu, and to show the shell-lobes,

Cherra Poongee.
7. Macrochlamys iofwsta, Gould: #.5.1., L.s.Z.,, right and left shell-lobes ;

r.d.l., L.d.L, vight and left dorsal lobes. Mulé-it range, Tenasserim.
7 a. Ditto: extremity of foot, from spirit-specimen.
7 b. Ditto: jaw, ditto. .
These species will be described in detail in Part IV. Figures 1-5 are from
drawings }i»y a native artist, executed under the superintendence of Ferd.
Stoliczka, and preserved in the Indian Museum Library, Calcutta.

EXPLANATION OF PLATE XX.

Fig. 1. Macrochlamys longicanda, G.-A. : the extremity of foot, from spirit-
ecimen, X 12.

1a. Ditto: the extremity of foot, showing the long lobe over the mu-
cous gland. Drawn from life.

15. Ditto: the mantle, from spirit-specimen, X 12.

1c. Ditto: jaw, X 20.

1d. The odontophore, central and median teeth, X 720.

1e. Outermost laterals, X 720.

9. Macrochlamys lailangkotensis, G.-A., jaw of, X 50.

9a. Ditto: central and median teeth up to the 7th, and 8th, 9th, and
10th laterals; 24, 11th, 12th, ancf 13th laterals; 2¢, the outer-
most laterals, X 720.

3. Macrochlamys tugurium, Benson, showing the shell- and mantle-
lobes: lettering as above. Res.or., respiratory orifice. In 3, 3¢,
the Z.s.Z. would turn backwards over the edge of the shell.

EXPLANATION OF PLATE XXI.

Sculpture of portion of last whorl near aperture, X 50; viewed from above,
he aperture directed towards the bottom of the diagram.

Fig. 1. Macrochlamys indica, Bs. Calcutta.

—— petrosa, Hutton. Rajmahal.

—— splendens, Hutton., Mussoorie.

, near lbrica, Bs. Dafla Hills.

——, species undetermined. Lhota Naga.

—— daflaensis, G.-A. Dafla Hills, Assam.

castaneco-labiata, G.-A. Naga Hills.

— snasuriensis, G.-A. N.W. Himalaya.

—— sylhetensis, G.-A. Chatak.

10. hardwickii, &.-A. Calcutba.

11. Bensonia monticola, Hutton, juv. Mussoorie.

12. —— ditto, =/labiata, Pfr, Mussoorie.

13
14,

LRSS o0

Bombay.
,__O sta}o‘rd'i, G-A. : ditto. Dafla Hills.

15. —— decussata, Bs. Khasi Hills.
16. —— longicauda, G-A. Khasi Hills,
17, — ? teatring, Bs, Pegu.

;13 a. Macrochlamys? pedina, Benson: first and second whorls,

&
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Part IV._OCTOBER 1883.

(Plates XXTI.-XTLIT.)

Having given in Part TIL the history and original deseriptions of
Benson’s Genus Macrochlamys and denoted the type M. indica, 1
shall commence this Part with a detailed description of that species
and its anatomy, together with some otheér allied forms, and show
what modifications and divergences they present.

Stoliczka, when treating of this genus in the J. A. S. B. 1871,
p- 246, considers M. indica, Bs., of Caleutta, to be the type, for similar
reasons as I have given. Professor C. Semper’s work is referred
to, which leaves no doubt but that the species the latter received
from Dr. J. Anderson and deseribed was a true Macrochlamys
from Darjiling, but not splendens of the N.W. Himalaya, which,
from what I can remember of the animal, is a very distinct and
different form. Stoliczka, unfortunately, instead of taking one of
the Calcutta species for his detailed description of the genus,
selected M. hownesta, so different—he says (p. 250) he could nob
detect the kale-sac—that to it he attaches a subgeneric value, being
led to do so by observing the presence of the peculiar spermatophore,
which he had not then made out to be that organ. Taking this
character and the large lobes of the mantle, he considered Blanford’s
Durgella its probable subgeneric position ; he says :—¢ This name
has been proposed for Benson’s Heliw levicula from Tenasserim as
type, and would indicate a close relation, both in the form of the
shell and the characters'of the animal, to Helicarion.” I have
since shown, when describing the animal of Durgella levicula (Prog.
Linn. Soe., Zool.xv. p. 291), how very distinct and how far removed it
is in every way from the genus under review and Helicarion, i. e. the
Indian forms of this genus. The absence of an amatorial organ in the
specimens of M, konesta dissected by Stoliczka is a departure from
the typical form of Macrochlamys; and I shall treat of this point
when describing that species, To show to what extent the true
Helicarion of Australia differs from our Indian forms I give a Plate
of a species kindly sent me from Sydney by Dr. T. Cox, for which
I am greatly indebted to him,

There are certainly three species in Caldutta that have been
included under M, wvitrinoides, Stoliczka alludes to two (J. A.
8. B. 1871, p. 246) in these words:—* There occur two alliag

PART 1V. L
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forms of the witrinoides type about Calcuita, ong very flat with
the base conspicuously concave about the umbilicus ” (this I
believe to be the same 25 the species from Cachar [Plate XXVII.
fig. 2]); “it is very closely allied to AL lubrica, Bens. The
other is g little higher and is said to be w:trinoides, Desh. Both
arg thin shells : the former appears to have no trace of spiral
striation; in the other the stri become traceable when the super-
ficial glossy polish is weathered off, but even then they are nob
nearly so strongly marked as in splendens ” (vide Plate XXI. fig. 3).

~ Stoliczka was therefore not making a comparison with such dis-
tinctive sculpture as that shown on Plate XXI. figs. 9 and 10. He
continues, ¢ Neither of these Calcutta species agrees sufficiently
with the original description of Deshayes's Heliz vitrinoides ; bub
there have been so many other allied species (pedina, decussata,
sequax, resplendens, &c., and lately one or two by Semper and
Martens) described, that it would be unsafe to augment the already
confused literature with new names without previously most care-
fully comparing all the allied forms. Among all the Indian Zoni-
tidee the species of the witrinoides type are certainly the most
difficult of discrimination.” It is the second species alluded to,
with sculpture like M. splendens, that I consider to be M. indica
(Plate X VIIL.), for its sculpture has the same arrangement of the
spiral striee as in . petrosa (Plafe XXI. figs. 1 and 2), a closely
allied variety.

Mr. Gray, when describing his genus Nanina, in which he in-
cluded a H. vitrinoides, mentions Major-General Hardwicke's draw-
ing made in 1797 ; and he must have written his description of
the animal partly from this drawing. In his ¢ Catalogue of the
Pulmonifera in the British Museum,” p. 73, although he makes
H. citrina the type of the above genus, in the description and
synonymy of H. vitrinoides, p. 81, we find the P. Z. 5. of 1834, p. 58,
quoted, and with it a reference to Mrs. Gray’s ¢ Figures of Molluscous
Animals,’ vol. iv.p. 111, t. 71. f. 5, for the animal. I have lately
looked at the interesting original drawings at the British Museum,
many of them signed Eliza Hardwicke. There are two distinct
species of Macrochlamys given, Nos. 10 and 11 ; the first bears
the date Futtehgurh, Aug. 1797, the second Dumdum, Oct. 1823
this last was the one copied into Mrs. Gray’s work, so that both
have received the same specific title. As Hardwicke’s drawings
constitute the first and original record of the genus Mucrochlamys
1 give a deseription of them.

LAND AND FRESHWATER

No. 10. MacroorLAMYs PETRosA, ? Hubton.

A very black-coloured species; body long, the lobe over the
mucous gland very tapering and pointed. The right shell-lobe ve
narrow and long, and extending over the shell; the left shell-lobe
also long and well developed. Shell of 5 whorls ; colour ruddy
brown. Major diam. 18:5 mm. =073 inch.

Futtehgurh, which is not far from Banda, typical locality of petrosa.
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No. 11. MacrocHLAMYS 1NDICA, ? Benson.

Animal of a light purplish tint, the tail-lobe not lengthened, slightly
overhanging. Theright shell-lobe broadly triangular and extending
to the apex. No lett shell-lobe shown. Shell, whorls 42 ; colour
ochre-brown. Major diam. 21-0 mm.=0-83 inch. e

Dumdum, near Calcutta.

It is unfortunate thatno accurate drawings were made of these
two species, showing the shells in different positions ; both are re-
presented viewed from above, so that we cannot identify them with
absolute certainty. No. 10, however, in its shell-lobes aorees
best with M. petrosa (vide Plate XIX., fig. 1), and in its colorztion
with Hutton’s description, and No. 11 agrees best with 3. indica.

. The third species from the neighbourhood of Calcutta is one
which I have found in Assam and Cachar, and may be known at
once by its sculpture (Plate XXI. figs: 9 & 10) from the other two,
This I deseribe and name M, hardwicker, after General Hardwicke.
Mr. G. Nevill, in the J. A. 8. B. 1881, p. 132, founds a new species,
M. pseudovitrinoides, on M. indica of Benson and the /7. vitrinoides,
Gray (thus identified), the animal of which was described by Strick-
land in the P. Z. S. 1849 and figured on plate 2. Nevill gives no
description ; he merely says “ it is the common snail ” throughout the
plains of the Gangetic delta, and that he is indebted for a fine
series of this species from Sylhet to Mr. J. Wood-Mason. It is
quite impossible from this sort of data supplied with the first notice
of a new species to know what was received, when we know there
are three or four common snails of this type in the above delta,
each equally abundant in different localities. There is no proof, in
fact, that the Ajmeer form 1s the same as wndica of Benson; and it
is more than doubtful if the Ajmeer species is to be found in Sylhet.

The accession of many thousand specimens in all the local genera
preserved in spirit, for which magniticent colléction I am indebted !
to the industry of Mr. Wm. Robert, of the Survey Department,
who collected them in the Bhutan Mountains east of the Teesta,
from their base to 10,000 feet, enables me to give drawings and
descriptions of several species I had not got before, and renders the
history of the present genus more complete.

Passing from Macrochlamys to Austenia, Nevill, I find also in
this last genus species with perfectly smooth shells, and others with-
delicate well-marked sculpture. I figure these on separate plates as
a simple guide for identification, although, as shown in Macrochlamys,
the sculpture has but a slight connexion with anatomical detail.

MAcRoCHLAMYS (continued).

Shells of large size, globose or depressedly globose ; sculpture, longs-
tudinal, linear, rather wavy striation, with smooth ribbon-like
intervals., (Vide Plate XXI. figs. 1, 2, 3, and 4.)

MACROCHLANYS INDICA, Benson. (Plate XVIIL. figs. §, 5 a.)
Macrochlamys indica, Benson, J. A.8.B, voL. i. p. 13 (;832)-
L
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Locality, Caleutta.

Shell very depressedly conoid, base flat, thin, translucent, shiny ;
sculpture longitudinal, the bands rather waved, the transverse lines
of growth not very distinet (Plate XXT. fig. 1); colour palé umber-
brown ; spire low, sides flat, apex convex; whorls 53, regularly
increasing, flat above, the last rounded ; aperture subvertical, sub-
globosely lunate; peristome thin, straight, the columellar margin
obliquely descending. ‘

Size: maj. diam. 170, min, 14-8 ; alt. axis 63, botly-whorl 5-8 mm.
o D6 7085 I 0:5 SNSRI ():05 Sl 023 inch.
Two other specimens :—
Maj. diam. 18:7, min. 163 ; alt. axis 83, body-whorl 6-7 mm.
% 074, ,, 0:64; , 033, " 0-26 inch.
% 111980 SN 18- 0 BN 2 7 5K 5 678 mm.
2 (WHie iy MORAIIE s 085, 2 0-27 inch.

The mantle (Plate XVII fig. 2, and Plate XXV. figs. 9, 10).
The right shell-lobe small, the left is narrowly reflected over the
edge of the peristome, and at the basal side gives off a short tongue-
like process ; the right dorsal lobe is narrow, elongate, and extends
to the columellar margin near the great retractor muscles; the left
dorsal lobe has two distinct positions, as viewed from the outside
(Plate XXV, fig. 10), an anterior and a posterior, but when turned
back and viewed from helow (fig. 9) they are seen to be united by
a reentering concavity in the margin, which is not so free as the
above portions on either side—an approach to the more distinct
separation of the two portions which we find in M. atricolor and
other species (vide Plate XXYV. fig. 8).

Generative organs. At the junction of the vas deferens a mode-
rately long, eylindrical, blunt kalc-sac is given off a short flagellum ;
it is then straight for a short distance, forms a sharp twist, and is
continuous again, but before reaching the retractor-muscle attach-
ment it makes a close coil on itself, very typical of the organ in
this and allied genera, of which a comparison may be made with
the similar coil in A, hardwickei (Plate XXVIIIL, figs. 1a, 15,
Plate XXXTI. fig. 55, &c.); from this it is straight and cylin-
drical to the generative aperture.

The amatorial organ is present as a large gradually tapering
cylinder, with a retractor muscle at the posterior end. “The sper-
matheca is short and elongately pear-shaped.

Odontophore. The jaw is moderately concave on the cutting-edge,
with a well-marked central convex projection. The dental formula
referred to on p. 85 is

84020 591 ik 90 2 0 B4
45 .1, 45
(88 rows counted).

The central tooth is elongately triangular, with two short pointed
cusps on either side at about half the length. The median are
similar, tricuspid, the inner cusp being higher, or ahout midway
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befween the main point and the outermost ; at the tenth and eleventh
this intier tooth almosti disappears, and the first laterals are unevenly
bicuspid, the mner cusp being the longest; the outermost laterals
decreasg gradually in size, and at last are short evenly bicuspid teeth.

MACROCHLAMYS PETROSA, Hutton. e A A
Plate XIX. figs. 1, 1a.) = (Eae AL (el janinat

Macrochlwmys petrosa (Heliw ?), Hutton, J. A. S. B.
dsse, ysp ( ) , J. A. 8. B. vol. iii. p, 83

Heliz petrosa, “Pir. Mon. Helic. vol. i. . 56; Conch, Ind. p. 37,
pl. Ixxxviii, figs. 7-10, and note 18, p. viii (good figure as regards
external form, not correct near umbilicus). %

Macrochlamys indica, Theobald, Supp. Cat. p. 18.

Nanina vitrenoides,not separated by several authors, and Chemnitz
Helix, no. 689, p. 228 (several species are drawn, all from India). i

Locality. Rajmahal on Ganges (Raban), 200 miles from the sea at
head of the delta.

Shell depressedly conoid, base flab, umbilicated, solid ; sculpture,
longitudinal lines, rather broad, waved, at irregular distances apart
(Plate XXI. fig. 2); colour dull umber-brown, paler beneath ; spire
moderately high, sides convex; suture adpressed; whorls 6, re-
gularly wound, sides convex, the last rounded; aperture broadly
Iunate, subvertical ; peristome rather thickened, somewhat sinuate
on lower margin, very oblique. :

Size: maj. diam. 24-2, min. 21°5; alt. axis 10-8, body-whorl 75 mm.
" (UE St iy AURG GRS 043, ,, 0:30inch.

This shell was sent me by the late Mr. Raban, Bengal C.5. 1t
differs in its form from its very close ally indica, from Calcutta,
the sides of the spire being rounder, not so tumid below, and in its
far larger size. The animal has not been seen by me.

T have identified it with the form Hutton collected near Mirzapur,
although I have not seen any shells from that locality; but as he
got it at Tara in the low range of rocky hills (August 1832), the
Rajmahal shell is very likely to be the same, habitat and climate
being similar, and both places lying on the right bank of the
Ganges ; he also gives the size as about one inch. I have no
specimen from Caleutta so large as this. I have already quoted
Hutton’s description of the animal of petrosa in my history of the
genus.

The Bhaugulpur form seems identical with Mr. Raban’s shells,
I give a drawing of the animal taken by H. T. Blanford on July 1sb
(Plate XIX. figs. 1, 1 @), from one made under the superintendence
of Ferd. Stoliczka, and among the set of drawings left by him to
the library of the Indian Museum, and 1 append Capt. J. Hutton’s
description in full.

“ No. 3. Genus Herrx ?

« Animal, Dark brown or blackish, with four tenta
superior ones being longest and bearing the eyes at the

cula, the two
ir summits;
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tentacula clubbed or forming a button at the tips, retractile; body
elongate, with a hooked process on the extremity or tail, pointing
backwards ; from the right side of the animal proceed two narrow,
flat, gradually-pointed filaments or tentacula, which, when the
animal is in motion, are kept constantly playing over the surface of
the shell, and in all probability give it the high polish it possesses.

“ Shell. Thin, fragile, pellucid, with a small pillar-cavity, not
discovering the previous whorls ; whorls six or seven in mumber ;
colour pale brownish ; shell very glassy, with fine smooth polish ;
aperture lunated, margins edged and disunited, being interrupted
by the body-whorl; diameter about one inch; spire flattened, as
are also the sides of the shell more or less.

“I have placed a mark of doubt to the generic name, because 1
do not find in the description of the genus Helixz any allusion made
to the process on the tail of my specimen, nar to the two tentacula
proceeding from the right side of the animal. I found specimens of
these shells, dead, in dry ravines and on the banks of the Ganges.

¢ They live, however, in rocky situations, so that their being
found in the above-mentioned places must be owing to the moun-
tain-streams having carried them off during the rains.

‘1 procured living specimens at Tara, in the range of rocky hills
near Mirzapore, in the month of August 1832. In wet weather,
or, more properly speaking, during the rains, they sally forth from
their retreats in quest of food, which comsists chiefly of vegetable
matter. They prefer the early hours of morning to feed in, before
the sun has sufficient power to hecome distressing to them. They
appear to require a great deal of moisture while in motion, without
which the slimy matter, which exudes plentifully from their bodies,
becomes so thick as to impede the progress of the animal. I ob-
served this to be the case with several which I kept alive for some
time ; when a few drops of water were sprinkled upon it the animal
put itself in motion and continued so to do until the slimy matter
became too thick to allow it to proceed without evident exertion.
I never found these shells in motion except on very wet days ; and
the above circumstance may probably be the reason. At the close
of the rainy season they deposit their eggs in the ground, and re-
tire to some secure retreat, where they remain during the cold and
dry seasons of the year, protected from the weather by the dark
caves or blocks of stone, among which they conceal themselves,
shutting up the aperture of the shell with a viscous fluid, which
soon hardens, and, becoming like a thick coating of gum, effectually
excludes the external air.

«The ova are deposited in long strings, and are white.”

LAND AND FRESHWATER

MacrocarAMYs sPLENDENS, Hutton. (Plate XXTI. figs. 4, 4a.)
Nanina splendens, Hutton, J. A. S, B. vol. vii. pt. 1 (1838),
p. 215 (form of the shell-lobes not alluded to ; they Possibly are

absent). ! AN (
Heliz splendens, Pfr. Mon. Helic. vol. 1. p. 73, vol. iy, p, 124.

Nanina splendens, Gray, Cat. Pulm. p. 89 (1855).
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Orobia splendens, Albers, Die Heliceen, 2nd ed. p. 68.

Bensonia splendens, Pfr. Vers. Zeits, Malak. ii. 1855, p. 119.

Nanina splendens, Albers in Malak. B, iv, p- 90 (1857).

é\; (Macrochlamys) splendens, W. T. BIf. A, M. N. Hist. 1863, xi.
2 Heliz splendens, Conch. Ind. p. 24, pl. 1i. figs. 7, 10.

Macrochlamys splendens, Semper, Reis. Arch. Phil. Pil7, pli v,
figs. 10-19. This refers to some other species sent by Dr. An(ierson
probably from Darjiling. ;

Macrochlamys splendens, Theob. Cat. Supp. p. 18,

Nanina (Bensonia) splendens, Nev. Second Yarkand Mission, p. 18.

Bensonia splendens (type), Clessin, Nomen, Helic. p, 41 (1é81).

Locality. Nag-Tiba ridge near Mussoorie, N.W. Himalaya.

Shell very depressedly conoid, thin, polished, flat on base, concave
round umbilicus ; sculpture longitudinal, linear, wide apart, not
very regular, ribbon-like, minute tranSverse lines of growth (Plate
XXI. fig. 3); colour dark horny brown, pale ochre near aperture ;
spire flatly convex, apex rounded; suture shallow, adpressed;
whorls 8, closely wound, sides above flat, round on the last ; aper-
ture narrowly lunate, oblique; peristome thin, straight, slightly
sinuate below, scarcely reflected at umbilicus and descending very
obliquely ; umbilicus almost hidden.

Size : maj. diam. 15:5, min. 14:0; alt. axis 68, body-whorl 5:0 inch,

061065 e ()17 3 0:20 mm.
Abundant under

Some speci;;aens are considerably larger than this.

stones and fallen trees at 7000-8000 ft.

Animal. Very pale grey ; tentacles grey, extremity of foot glan-

dular.
Original description :—* Testa discoidea, purpureo-brunnea, polita,
leviter concentrice et radiatim striata, striis radiatis remotis, illis con-
fertissime dispositis ; spira viw elevata, anfractibus septem (apice
omissa) arcte convolutis ; apertura lunata, labro striga, incrassata
anterna distante munitum.,

¢ Diam. 0:65 (B.).

¢ Animal as in the genus ; the colour a dark verdigris-green. ,

¢ This heautiful species is found in great abundance in the forest
of Mahdsso, beneath fallen timber, and in the hollow trunks of
decaying trees; it is also plentiful at Fagu and Nagkunda at
9000 ft., and has been met with at Hattu at 10,656 f6. All these
places have a greater elevation than Simla, where it has not yet
been discovered” (Z.). ) )

“The closely packed whorls, showing a larger number in a smaller
diameter, at once distinguished this species frorp al”l the darker-
coloured and more depressed varices of N. vitrinoides ” (5.).

1 have just obtained spirit-specimens from Mr. Theobald, collected
by him at Murree, and the shell now finds a generic resting-place.
The animal has a very small right shell-lobe and a small left shell-
lobe, the left dorsal lobe being very distinetly divided into two
separate lobes. This will be deseribed in more detail. ‘ Regarding
the genus Bensonia referred to, Pfeiffer evidently regarded labiaty
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s thetype. Clessin arbitrarily adopts H. splendens; but this method
of dealing with genera cannot be adopted, and as yet we do not know
whether the two species are so much alike as to be placed together.
The radula is like M. indica, arranged—
380 .2 .12.1.12.2 . 30
44 1 . 44

MAcRocHLAMYS SHENGORENsIS, 1. sp.  (Plate XXII. fig, 5.)

Nanina (Microcystis?), n. sp., Nevill's Hand-list, No. 149 d, p. 37
(3 sp. Shengor), is the young. f

Locality. Shengor Peak, Dafla Hills.

Shell discoid, narrowly umbilicated, glassy, flat on base (not fully
grown) ; sculpture longitudinal strie, regular and broadly ridged,
also showing as spiral strie on the base ; colour olivaceous brown ;
spire quite depressed, apex flat; suture very shallow ; whorls 4,
sides flat above, rounded on periphery; aperture lunate, moderately
large, nearly vertical; peristome thin, oblique below, a good deal
reflected over the umbilicus.

Size : maj. diam. 112, min, 10:0 ; alt. axis 4:3, body-whorl 3:8 mm.
- 0445550 10:39555 15, 01T, 5 0-15 inch.

A small specimen of 21 whorls sent back to me by Mr. Neyill out
of a series of Dafla shells given by me to the Calcutta Museum is,
no doubt, the young of this species, the apex and spiral curve and
sculpture being exactly similar, A number of these minute Helices
will, I think, turn out to be young shells.

MacroerrAMYs ? # cmHOINIX, Bs. (Plate XXITI. figs. 6, 6 a.)

Helizw choimiz, Bs. A. M. N. Hist. 1861, vii. p. 83; Conch. Ind.
p. 24, pl. li. fig. 1 (ot correct on columellar margin); Pfr. Mon, Hel.
vol. v. p. 117.

Macrochlamys choiniz, Theob. Cat. Supp. p. 17.

Nawina (Macrochlamys) choiniz, Nev. Hand-list, p. 23.

Locality. Andaman Islands.

Sculpture of the figured specimen, longitudinally broadly arranged
strite, irregular.

Size: major diam. 16+0, minor diam. 12:75, alt. axis 5 mm,

Original description :—¢ H. testa perforata, viw conoidea-depressa,
tenui, oblique striatula, striis exilissimis spiralibus confertissime decus-
sata, superne fusco-cornea, subtus pallidiore, translucente ; spira sub-
conoideo-planulata, apice viz elevato, obtuso, sutura leviter impressa,
submarginate ; anfractibus 6, vie convexiusculis, superioribus arctius
convolutis, ultimo majore, ad peripheriam superne subangulato-rotun~
dato, subtus convewiusculo ; apertura obliqua, magna, late lunaia ;
peristomate tenui, acuto, marging de.z'trq superne arcuatin prominente,
columellari prope wmbilicum breviter dilatato.

¢ Diam. mejor 17, minor 144, axis 8 mill.; apert. 93 mill, lata,
8 mill. longa. !

« Habitat in Insulis Andamanicis.

s A naninoid shell, with the last wherl large in proportion to those

* This query denotes that the animal has not been described, and that
the generic position is still doubtful.
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of the spire. . Tt has not yet been found in a living state. For the
specimens which are most perfect in form I beliove myself to be in-
debted to the late Superintendent, Dr. Walker. A broken specimen,

with the surface in good condition, was transmitted by Captain
Haughton.”

Shells of same form as preceding species. Seulpture longitudinal,
each fine vib broken up into papillate dots.

Macrocmranys ? BxvUL, Theobald. (Plate XXII. fig, 3.)

Helizz ewul, Theobald, J. A. 8. B. 1864, p. 245,

Orobia andamanensis, Tryon, Amer. J. €. vol. v. p. 110, pl. 10.
fig. 4 ; vide Stoliczka, J. A. 8. B. 1870, p. 87.

Heliz andamanensis, Conch. Ind. p. 28, pl. Ixii. figs. 1, 2, 8.

Macrochlamys andamanensis, Theob. Cat. Supp. p. 18.

Macrochlamys exul, Nev. Hand-list, p. 23 (Mé. Harriet).

Locality. Andamans (Harold Godwin-Austen).

Shell narrowly umbilicated, subdepresséily conoid, polished ; sculp-
ture regular, broad, longitudinal bands marked by fine strie ; colour
pure ochre ; spire depressedly conoid, apex rounded ; suture shallow ;
whorls 5, the last rounded ; aperture broadly lunate ; peristome thin,
a white deposit on the body-whorl, scarcely reflected at the columellar
margin, which is oblique. '

Size : maj. diam, 160, min. 145 ; alt. axis 72, body-whorl 58 mm.
5 0:6800 057 s I RN 0: 281 L 0-23 inch.

Original description :— Testa anguste umbilicata, depresso-conoidea,
leevi, tenud, striatula, concolore fusca s apice obtuso ; anfractibus sew,

tarde crescentibus, convexiusculis, ultimo non descendente ; apertura

obligta; peristomate recto, tenui, juata wmbilicum leviter reflewo. Long.
165, lat. 15, alt. 8:5 mill. Habitat in insulis Andamanicis.”

“This shell seems a Nanina and somewhat recalls NV, semifusca,
Dh., but is a more tumid species.”

MacrocuraMys PRONA, Nevill. (Plate XXTI. figs. 2, 2a.)

=masuriensis, MS. G.-A. Part ITI. Plate XXT.

Macrochlamys prona, Nevill, Moll. Yarkand Exped. p. 17 (1878);
? Nevill, Hand-list, No. 18, p. 21 (10 sp. Naini Tal),

Locality. Masuri, N.W. Himalaya. ¢

Shell umbilicated, discoidal, base flat; sculpture linear-longitudinal,
each line formed by close-set papillate dots (Plate XXI. fig. 8);
colour pale sienna-brown, a darker conspicuous band of same colour
near aperture, progress of growth is shown by the ochreous bands
behind it at intervals; spire very depressed, apex very flattened ;
suture adpressed; whorls 6, regularly increasing, sides flat above,
rounded on the last ; aperture lunate, subvertical ; peristonie thin,
straight, scarcely reflected, and very obliquely descending at the
umbilicus. -
Size: maj. diam. 182, min. 16:2 ; alt. axis 70, body-whorl 4' mm.

1] 072- 1) 0-6¢ 5 7 0’28‘ 2 O.ld UIOh.
Animal (from note-book). Very black and long, a very sharp-

IS



104 LAND AND FRESHWATER

pointed lobe over the mucous gland at. extremity of foot. Mantle

slightly reflected over the margin of the peristome, with {wo tongue-
1 expands and contracts. This

shaped expansions, which the anima
chell T found in a semifossil state embedded in the deposits  of
tufa in crevasses of the limestone.

The colour of this snail distinguishes it at once from the species
of the Gangetic delta.

The specimens above described were shown by me to Capt. T.
Hutton, and he at once advised my noting the colour of the animal,
and gave me the title petrosa. Captain Hutton, some years after,
presented me with all the shell-pamphlets he possessed, which had
been most of them given him by Mr. W. H. Benson. In one (Ann.
& Mag. Nat. Hist. Sept. 1848, on p. 163) I find the following mnote
in Benson’s handwriting :—* Hutton’s original H. petrosa was from
Mirzapur. Query, is it ;dentical with the mountain form from
Mussoorie which he now refers to that name W

To this again is appended a note by Hutton, as follows :—* With
reference to Benson’s query as to whether the Mirzapur shell was
the same as that of Mussoorie, T answer certainly not, as he musb
have known, having both species before him; the Mirzapur shell
was Nanina vitrinoides of Deshayes, the other Nunina petrosa (nob.),
the name being altered by Benson’s advice. When I first found V.
vitrinoides, I knew nothing of species and recorded my discoveries

haphazard.
¢ Benson thought the Mussoorie shell a mere variety of N. vitri-

noides ; but as we differed he recommended my giving it a name,
which T did, and I still regard the species as distinct. (Signed T. H.)”

We now know how it was that between them the title petrosa was
altered. The Mirzapur form known to Benson as vitrinoides must
retain Hutton’s original name petrosd, and Mr. Nevill has since indi-
cated and described the «Masuri” species under the distinetive
name prona. The exact range of petrosa has yet to be defined (vide
my remarks on the species from Rajmahal).

The specific designation prona may have been taken from a MS.
pame of Mr. W. T. Blanford’s or vice versd ; for in his collection
and in his MS. list of it prone is the mame given to the species
from Parisnath, which is, I find, also distinet, and I have therefore
had to describe it under the title jainiand.

Original description :—* Shell’ small, of the same group as NV,
petrosa, Hutt. &e., but with closer-wound whorls ; it is a form which
apparently is widely spread throughout the North-western Hima-
layas, as the Museum possesses NUMETOUS specimens from Simla,
Masuri, Naini Tal, and Sahdrunpur ; two specimens found by Colonel
Godwin-Austen in the Dafla Hills also apparently belong here*. A
very similar small form, but I think specifically distinet, is also found
in the Bombay Presidency. Dr. .Stolic-zku’s specimens from Murree
are all young OF in bad preservation ; I have therefore determined
on nob naming the species from his Murree specimens, but take as
my type the common North-west Himalayan form, the animal of

# These I have not seell, and I doubt the identification.- G A.

L
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which is known and which is usually recorded in collections as .
petrosa.  Colonel Godwin-Austen informs me that Hutton himself
transferred his own name petrosa from the Mirzapur shell to thée
Masuri one on the strength of Benson’s statement that the former
was identical with the Calcutta AV, vitrinoides, in which, as already
stated, Benson was quite wrong. This species is not figured in the
¢ Conchologia Indica,” as far as I can see. Whorls six, closely wound,
the last only slightly deflected, sometimes not at all, in which case,
of conrse, the aperture is quite vertical ; spire almost or quite flat ;
periphery rounded ; umbilicus resembling that of A7, petrosa, more
open than in all other allied species; horny brown colour, smooth
and polished above and below, margins of aperture distinetly but
slightly thickened. Type from Naini Tdl: diam. 12, axis 41, apert.
lat. 6, alt. 43 mm.” 7

The following extract may also refer to this species; the shells
from the two localities require examination :—

“ Nanina vitrinoides ?, Deshayes (J. A, 8. B. vol. vii. p. 215), oc-
curring in valleys near Subathu. '

“ At Simla a scarce variety is found ¢ with a rib-like incrassation
within the aperture, like many of the specimens of another variety
found in Bengal.’ Attains a large size and animal is of a dark green
colour 7 (Hutton).

Shells of similar form as the preceding ; sculpture, very fine, regular,
and delicate longitudinal striation. (See Part L1, Plate XXI.
figs. 9 and 10.)

MAcrOCHLAMYS HARDWICKET, 1, sp.  (Plate XXIII. fig. 1.)

Locality. Calcutta, the cemetery at end of Park Street (G.-4.).

Shell subconoid, slightly tumid below ; sculpture regularly and
delicately striate longitudinally, the striw sharply defined, about 8
=1g%o inch (Plate XXI. fig. 10); colour dull ochraceous brown,
with a greenish tint; spire conoid, sides rather flat, apex blunt; suture
moderately impressed; whorls 6, regularly increasing; aperture
large, laterally ovate and well rounded on the upper outer margin
peristome thin, straight, suboblique, columellar margin obliquely
descending and well reflected at the umbilicus, which is nob
concealed. :
Size: maj. diam, 16:2, min. 14+4 ; alt. axis 7-0, body-whorl 5:2 mm.

39 0'64, s 0:67 ; ” 0'28, » 0-21 ingh,

Animal, Body and tentacles of the same pale grey tint ; the mantle
is very pale ochraceous, in marked contrast with the rest of the body ;
the pallial margin is narrow and ill-defined, and the‘surf.ace‘of the
animal peculiarly smooth. A tongue-shaped lexpansion 1 51tuz_1ted
close in at the inner margin of the aperture, given off from the right
anterior mantle-lobe, and is directed sideways and upwards over the
periphery towards the apex, and can be cx_tcnded for 0-1}5 inch &
another linguiform expansion, but very small, is to beseep on thelower
margin a short distance from the umbilicus and .reﬂected back over
the shell. The mucous gland has a short but pointed lobe above it,

I
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The odontophore consists of 109 rows of teeth, the formula being

SORSSIRERL2\ N IS OF 551 885()
63 .1.63

'The centre tooth is tricuspid, two short cusps at the base of the
long central ; the median teeth have a single outer basal cusp; the
laterqlg are bicuspid, the outer points rather shorter than the inner,
but rising gradually as they approach the margin of the lingual
ribbon (Plate XX VIIL. fig. 1). :

The generative organs (Plate XX VIIL. fig. 1 «) are as in M. indica,
the spermatheca being longer. There are, however, some differences

/1 thO_ penis ; the kalc-sac is very long, a flagellum-like appendage,
in which a partially formed spermatophore could be detected (fig. 1 b),
th_e gland of the retractor muscle, which is in the form of a sort of
coiled cecum, and which appears to be developed from a part of the
dupt being bent and laid together for a portion of its length and then
coiled on itself from the extreme end ; and at this point, as in so
many of these Indian genera, the retractor muscle is given off.

Thus as vegards the odontophore and generative organs consider-
able modifications exist in comparison with 2. indica.

MacRoomLANYS HARDWICKET, 1, sp.  (Plate XXIITL. fig. 2.)

Loeality. Chatak, on Barak river, Sylhet District, Lower Bengal.

Shell umbilicated, subdepressedly conoid, thin, surface dull glassy ;
sculpture beautifully and regularly striate longitudinally, but very
fine (Plate XX1I. fig. 9, sylhetensis, MS.); colour pale corneous ; spire
depressed, apex rather blunt ; suture adpressed; whorls 6, the last
rapidly enlarging, rather tumid below ; aperture subvertical, glo-
bosely lunate; peristome thin, the columellar margin nearly vertical
and but slightly reflected at the umbilicus.

Size: major diam. 162, minor diam, 14-2, alf. axis 6-8 mm.

- 0-64, i 0:56, ,,  0:27 inch,

The animal is thus described in my field note-hook :—*¢ With long
£oot, light faint green, pink at the extremity of the foot ; underside
of the foot of a pale orange-colour, of a richer tint near the mouth.
Eye-pedicels of a light nentral tint. Mantle rather expanded. Ten-
tacles very long, the oral drooping. Extremity of foot glandular,
rather truncate, lobe above small ”# (Plate X VIII. fig. 4).

M ACROCHLAMYS HARDWIOKET, VAT.

Locality. Barowli river, Durrang District, Assam (J. Burt).

Shell depressedly conoid, umbilicated, smooth, transparent; sculp-
ture fine longitudinal strie, 8=y inch; colour very pale dull
olive-brown or horny ; spire depressed ; suture adpressed, shallow ;
whorls 6, flat on spire, rounded on the las't and moslcrntely. swollen ;
aperture widely lunate, subvertical ; peristome thin, straight, and
nearly perpendicular on the columellar margin, very slightly reflected ;
umbilicus small but open.

* No mention js made of the linguiform appendages to mantle, but they were
Probubly overlooked.

[
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Size: maj. diam.16-3, min, 14:0 ; alt. axis 6-2, body-whorl 50 mm.
5 0:64, 851055510 1024 " 0-20inch.

MACROCHLAMYS HARDWICKEL, var, (Plate XXTII. fig. 4.)

Locality. Barroi Gorge, Durrang District, Assam (H. H. G.-A.).

Sculpture smooth, but with very fine regular longitudinal striation,
5 lines =gy nch. 1

Size: maj. diam. 16°4, min. 14:0; alt, axis 7:0, body-whorl 5:5 mm.

MACROCHLAMYS WARDWICKEIL, Var.

Locality. Brahmakund, Upper Assam (Mr. M. J. Ogle).

Shell thin, very depressedly conoid, umbilicated ; sculpture micro-
longitudinal striee, in some specimens not to be discerned ; colour
dull whity brown ; spire low ; suture shallow, impressed ; whorls
5, flat above, rounded on the periphery ; aperture laterally ovate,
oblique ; peristome thin, with much obliquity on the columellar
margin, and but lightly inflected at the umbilicus.

Size: maj. diam. 14-0, min, 12-0 ; alt. axis 4:0, body-whorl 3:0 mm.
5 0:56,00 0 10485 0516, % 0-12 inch.

MACROCHLAMYS HARDWICKET, var. por1TuLus. (Plate XXIII. fig. 3.)

Locality. Upper Assam (Mr. M. J. Ogle).

Shell subglobosely conoid, rounded below, with glassy lustre;
sculpture very fine longitudinal striee, not continuous far in a straight
line, the parallelism being broken at intervals by the wavy trans-
verse lines; colour pale horny brown; spire subconoid; suture |
shallow ; whorls 6, the last rounded and rather tumid; aperture
ovately lunate, subvertical; peristome thin, straight, columellar
margin oblique, descending, slightly reflected at the umbilicus, which
is not hidden by it. )
Size: maj. diam. 15:0, min. 12:8 ; alt. axis 62, body-whorl 5:4 mm.

0 0:59, 51 Q5088 S A0 3 0:21 inch.

Animal not seen. This form is but slightly removed from the typical
(Calcutta one, but it is flatter on the base, with finer sculpture, and
in a large series of some 40 specimens all are of the same pale tint of
sienna-brown ; whereas an equally large series from the Durrang
Hills are all of an extremely pale tint of ochre or nearly white.

MACROCHLAMYS HARDWICKET, var, POLITULUS,  (Another specimen.)

Locality. Upper Assam (Mr. M. J. Ogle).

Shell depressedly conoid, base rather flat, umbilicated, thin,
diaphanous, glassy ; sculpture with fine transverse lines of growth,
but under lens shows fine, regular, longitudinal striw, the surface in
gome slightly waved, 6=1yl;y inch; colour pale sienna-brown;
whorls 6, regularly increasing.

Size: major diam. 15-2, minor diam, 14:0, alb, axis 6 5 mm.

- 0-60, ¥ 0-56, ,» 026 inch,

MACROCHLAMYS LHOTABNSTS, 1, sp. (Plate XXIIL. fig. 5.)
Locality. Lhota-Naga Hills (4. W. Chennell).
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Shell very thin, umbilicated, depressedly conoid, flattish on base :
scu]p@ure very deep, regular, longitudinal striz, crossed by numerous
fine lines of growth (Plate XXT. fig. 5); colour dark horny ; spire
low_, apex blunt;_ suture moderately defined ; whorls 7, flat above,
periphery rounding suddenly ; aperture ovate; peristome straight
above, sinuate below, slight reflexion and very oblique near
umbilicus.

Size: maj. diam. 23:0, min, 19-8 ; alt. axis 80, body-whorl 6:5 mm.
i LIRS PR 076 R A (/3 2 5 0-26 inch.

Thisis a very distinet large species, unlike in its form, thin texture,

and sculpture the many other closely allied forms,

Maicrocuranys oprpaRys, n. sp. (Plate XXTII. figs. 6, 6 «.)

Locality. Darjiling.

Shell globose, subeonoid above, umbilicated, rather solid ; sculp-
ture above with minute, irregular, transverse lines of growth ; roughly,
coarsely, and unevenly striate longitudinally; colour dull ochre,
with a pale brown band bordering the peristome ; spire, apex blunt;
suture impressed ; whorls 6, convex, the last well rounded on the
periphery and much swollen; aperture globosely lunate, subvertical;
peristome thin, straight, subvertical on the columellar margin and
slightly reflected near umbilicus.

Size : major diam. 16-7, minor diam. 140, alt. axis 7-0 mm ;

5 066, 5 0:56, ,,  0:28 inch;
alt. body-whorl above the columellar margin 5:8 mm.
0-23 inch.

2 L4) "

MacrocHLAMYS KALA, n. 8p.  (Plate XL. figs. 1, la, 1 5.)

Locality. Damsang Peak, Daling Hills, Western Bhutan (W.
Robert).

Shell closely perforate, depressedly conoid, base flat, thin, trans-
parent, glassy ; sculpture fine, regular longitudinal strie (similar to
figs. 9, 10, Plate XXI., rather coarser); colour very pale ashy
ochre ; spire flatly conoid ; whorls 5, slightly convex above ; aperture
subvertical, hm_ate; peristome circular on outer margin ; columellar
margin subvertical, weak.

Size: maj.diam. 9°0, min, 7°0; alt. axis 35, body-whorl 2:5 mm.
) 0'369 37 0‘28; 2 0'14, 2 0-10 inch.

The animal may be distinguished at once by its very dark colour
above, contrasting with the light colour of the pedal margin and sole
of the foot below. It is a true Maecrochlamys, with the usual right
and left shell-lobes present (Plate XL. figs. 2, 3, 4). The left dorsal
is divided into an anterior and posterior l_obe:

The generative system (fig. 5) is wanting in the usnal amatorial
organ, and the male organ is more simple than Ain M. indica and

thout the coiled cecum. The spermatophore is beautifully dis-
played in most of the specimens 1 have examined, both In course of
formation within the male organ (fig. 6) and also where it has been
received into the spermatheca (fig. 7). At its posterior portion it is

1



beset with a series of small recurved hooks arranged in a band along

one side, passing into a line of single hooks extending to the pointed

cap-like anterior end.

In the radula (figs. 9, 9 ) the central tooth is tricuspid, of usual
shape ; the median teeth with a single basal cusp on the outer mar-
gin; the laterals are evenly bicuspid, and very minute on the outer

margin.
A0 225 81 I8 98 24 ()
50 . 1. 50

The jaw (fig. 8) is straight in front, with a slight central pro-
Jjection.

Shells depressedly cohoid, of large or moderate size, the surface
of the shell perfectly smooth.

MacrocHLAMYS ? RESPLENDENS, Phil, (Plate XXVL. fig. 1.)

Heliz resplendens, Phil. in Zeitschr. £. Malak. 1846, p. 192; Chemn.
ed. 2, n. 688, t. cx. f. 7-9; Pfr. Mon, Hel. i. p. 56, v. p. 100;
Reeve, Conch. Tcon. t. 81.% f. 430.

Heliw expolita, Desh, in Fér. i. 190. n, 255, t. 87. f. 1.

Nanina resplendens, Trosch. in Arch. f, Nat. 1849, i. p, 234.

Xesta resplendens, Albers, Helie. p. 95.

Nanina resplendens, Gray, Cat. Pulm. p. 82. ‘

Heliz resplendens, Conch. Ind. p. 24, pl. 1i. fig. 4 (is not this species).

Macrochlamys resplendens, sec. A, Theob. Supp. Cat. p. 18; Nev.
Hand-list, p. 20.

Locality. Mergui (Theobald).

Shell subperforate, very depressedly conoid, shining, thin, smooth ;

colour ochraceous, greyer below; spire flatly conoid ; whorls 64,

closely wound and increasing very gradually and evenly ; aperture
nearly vertical, lunate; peristome thin, acute; columellar margin
oblique and not reflected until close to the umbilicus, and then bub
slightly so. A
Size: maj. diam. 25:5, min. 23-0 ; alt. axis 10-0, body-whorl 8:0 mm.

33 107 53 091 H 2 0'4.0, 3 0‘32 inch.‘

T am indebted to Mr. W. Theobald for a fine example from the
typical locality, which is 6:5 mm. larger than the original specimen
described.

Original description :— H. testa subperforata, depressa, glaber-
rima, lucida, tenwi, pellucida, lutescenti-cornea ; spira via prominula ;
anfr. 63, convexiusculis, ultimo regulariter aucto, basy conveaiusoulo,
medio profunde impresso ; apertura fere verticali, depressd, lata,
lunari ; peristomate simplice, aculo, margine columellari ¥ centro
baseos brevissime reflexo.

¢ Diam. 8-9, alt. 4", .

“ Prope Me gui Indie Orientalis legit Th, Philippi.”

* he form here represented with the high spire is nbt at all like the typical
species I have seen ; and, from the habitat %urmuh, it is evidently some other

species, not unlike those examples of M. africolor from Upper Burmah
named resplendens by Nevill,
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MACROCHIAMYS RESPLENDENS, Phil. (Plate XXVI. fig. 2;)

Locality. Cambodia (ex coll. H. Adams).

Shell similar to Mergui specimen in form, more discoid ; colour
umber-brown, paler grey below ; spire very flat, not so high ; suture
well impressed ; whorls 6. '

Size: maj. diam. 21-8, min. 18-8; alt. axis 80, body-whorl 6:8 mm.
% 0:86,% 50 Q:74 000 00 10:82, »  0r27inch.

This shell is very close to the last, buf is smaller and flatter above

and below, and not so tumid. :

MacrocHLAMYS RESPLENDENS, Phil, (Plate XXVI. fig. 3.)
* Locality. Siam (Mr. R. Damon).

Shell similar to Mergui specimen, but smaller and body-whorl
less tumid ; colour very pale umber-brown, with a grey tinge below ;
whorls 5.

Size: maj. diam. 190, min. 17:0; alt. axis 75, body-whorl 6:5 mm.
1 075, ,, 067; , 030, »  0:26 inch,

Macrochlamys subcornea, Pfeiffer, P. Z. 8. 1861, p. 20; Mon.
Hel. vol. v. p. 103 ; Mal. Blit. 1860, p. 232, from Siam (Mouhot,
coll. Cuming), is a much <loser-wound shell than any I possess ; and
T doubt the identification by Hanley of one of Theobald’s shells
from Phie Than, figured in Conch. Ind. pl. cxlix. figs. 2, 3, and
which I believe is a young specimen of resplendens.

MACROCHLAMYS ? CONSEPTA, Bs., small var.? (Plate XXVI. fig. 4.)

Helliz consepta, Benson, A. M. N. Hist. Sept. 1860, vi. p. 100 (dwarf
var.), and 1863, xi. p. 320; Pfr. Mon. Hel. v. p. 239 ; Conch. Ind,
p. 37, pl. Ixxxviii. figs. 5, 6.

Macrochlamys consepta, Theob. Supp. Cat. p. 19 ; Nev. Hand-list,
p- 22 (from Pegu).

" Locality. Mulé-it range, 4000 feet, Tenasserim (0. Limborg).

Shell, perforation nearly hidden, globosely conoid and depressed
above, flat on base, rather thickened, with shining surface ; sculp-
ture none ; colour pale olivaceous ochre, stronger near peristome ;
gpire low, scarcely elevated, apex rounded ; suture shallow ; whorls
6, closely wound ; aperture narrowly lunate ; peristome thickened ;
columellar margin very oblique, slightly reflected at the upper
portion. J .

Size: maj. diam. 14:5, mn, 12:3; alt. axis 6:0, body-whorl 5-70 mm,
29 0577 29 0-48 5 1) 024’ 2 0:22 inch.

This shell was compared with a specimen marked from the
‘typical locality Mergui, and labelled resplendens, in Mr. Sylvanus
Hanley's collection ; it has some characters in common; but its moro
solid smaller form does not at all agree with the shell received from
Mr. Theobald (vide p. 109, Plate XXVL. fig. 1), concerning which no
 doubt exists regarding its locality. I have not been able to compare

it with the type specimen described by Benson,

L,
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This may be also cycloidea, Albers (Heliz cycloidea, Albers, Malak,
Blitt. 1857, p. 89, pl. i. figs. 1, 2, 8 ; Pfr. Mon. Hel. vol. iv. p. 43 ;
Macrochlamys, sec. A, Theob. Supp. Cat. p. 18), which I have never
seen.

Original description :—* Testa subperforata, orbiculari, subdis-
coidea, mitida, radiatim striatula, superne obsolete spiraliter stri-
ata, pallide cornea ; spira depresso-conoidea, apice elevatiusculo,
obtuso, sutura vmpressa, marginata ; anfractibus 8, angustis, con-
veatusculis, lente accrescentibus, wltimo ad peripheriam rotundato,
subtus medio evcavato ; apertura subverticali, late lunari, peristo-
mate albido, intus late incrassato-marginato, superne recto, margine
basali expansiusculo, undulato, crassivsculo, columellari brevissime
refleao.

¢ Diam. major vix 18, minor 153, axis 7 mill.

“ Habitat ad Damathd, prope Moulmein. Detexit Capt. J. C.
Haughton.

“ A single specimen is in the collection of Mr. Theobald.”

MacrocHTAMYS JAINIANA, n. sp. (Plate XXVI. fig. 7 & Plate
XXVIII. figs. 2-2 e.)

= prona, MS. coll. Blanf.,= perplana, MS. in pencil on a drawing
by Stoliczka.

Locality. Manbhum (7. Ball) ; Parisnath (W. 7'. BIf.).

Shell umbilicated, discoid, glassy, some specimens very thin;
sculpture none, surface quite smooth ; colour dark brown, paler be-
neath, often of a rich burnt-sienna tint ; spire flat, scarcely raised
above the body-whorl; suture shallow; whorls 6, the last well
rounded on the periphery ; aperture subvertical, broadly and laterally
lunate ; peristome ohlique on the columellar margin.

Size: maj. diam. 20:0, min. 163 ; alt. axis 6-0, body-whorl 5-3mm.
» 203, ,, 18:0 (Blanford coll., Parisnath).
" 18:8, ,, 15:8(V.Ball); alt.ax.65, body-wh.58.

Besides other characters the umbilicus is more open in this
species than in M. wndica, petrosa, &e. }

Animal. The foot evidently very long, and the lobe overhanging.
There is a small right shell-lobe and a small left shell-lobe, and the
amatorial organ is present; but in the animals examined the gene-
rative organs were broken up and very hard. However, portions of
the spermatophore (Plate XXVIII. figs. 25-2¢) were preserved,
which was of lengthened form, with a series of bicuspid processes
along the sides, these being set closer together at the basal end
(fig. 2d); a portion of the sac of the spermatophore with its con-
voluted contents was also preserved (fig. 2 ¢). b

Odoniophore. The jaw (fig. 2 a) has the central projection ; the
central teeth are as in M. indica (fig. 2), but in the laterals (fig. 2.
17-20) we find a good specific character ; they arenot, as is usual in
most species of Macrochlamys, bicuspid, but are long and straight,
with a very minute notch near the apex, and this, is not apparent

PART IV, AL
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in the smaller outermost teeth. The formula is
27O 588 NI E D
42 . 1. 42
In another specimen from Manbhum
SRl 2R 985 38
5 (SRS ()

Among the drawings left us by Ferd. Stoliczka is one which I
have reproduced on Plate XIX. fig. 4, and which, from its flattened
form, may be the young of AL, juiniana. Under the original drawing
Nevill has written “ . perplana™; in pencil Stoliczka records as
follows :— Macrochlamys like lugubris (a MS. name), Parisnath.
Shell of flattened form. Both mantle-lobes very long and narrow ;
mantle greenish splashed white, whole body of a distinct greenish
tinge ; anterior part, especially on the pedicles and back, black;
middle part pale ; posterior part dark above, less dark at the sides.”

N. perplana, Nevill, MS., was never described ; it is Nanina,
No. 23, p. 22, not named, in Nevill's Hand-list Mollusca, Dec. 1878,
with above description of the animal by Stoliczka somewhat
altered.

Eight specimens of the shell are in the Indian Museum from
Dr. . Stoliezka’s eollection ; but as I am not able to compare them
with the shells in my own, I have not retained Nevill’s MS, title.

Macroorrays JAINIANA. (Plate XXVI. fig. 8.) = stricklands,
MS., G.-A., Part IIL. p. 12.

Locality. Madhopur, Jeypur (Captain A. B. Melville).

Shell umbilicated, depressedly conoid, glassy, rather solid ; sculpture
none, surface quite smooth ; colour pale umber-brown in parts, but
greatly bleached ; spire low, apex rounded ; suture shallow ; whorls
6, regularly increasing, periphery of last rounded; aperture sub-
vertical, semiovate; peristome thin; columellar margin oblique,
not reflected.
fize: maj. diam, 16-2, min. 14+0; alt. axis 6-3, body-whorl 5:3 mm.

fi 064, ,, 0563 , 025, .,  02linch.

T also have asmall specimen, 13:0 in major diam., from Borlai in
Central India, collected by Mr. N. Belletty.

MacrocELAMYS ? PoLyrrssinA, Pfr.  (Plate XXVI. fig. 6.)

Helizz politissima, Pfeiffer, P. Z. 8. 1853, p. 125; Mon. Hel.
vol. iv. p. 45 ; Reeve, Conch. Tcon. Helix, f. 1292 ; Hanley, Conch.
Ind. p. 15, pl. xxxi. figs. 8,9.

Macrochlamys (sec. A) politissima, Theob. Supp. Cat. p. 18,

Nanina (Macrochl.) politissima, Nev. Hand-list, p, 22.

Locality. Ceylon. ] e
Sculpture none; glassy surace. .
Size: nfa‘j. diam. 220, min, 18'53_; alt, axis 8'0,‘b0dy—whorl B0,
; ; 0783 Ay 0BT T T 0:98 ek
“H. testa subaperte peforata, depressa,

Ofy 2

) .
Originalj description :—
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tenui, politissima, virenti-cornéa wel castanea ; spira vix elevata,
wvertice subtili, obtuso ; sutura profunda ; anfractibus 43, convevis,
sensim accrescentibus, ultimo rotundato, non descendente ; apertura
parum obliqua ; rotundato-lunari ; peristomate simplice, recto, mar-
ginibus - convergentibus, dewtro antrorsum subarcuato, columellari
arcuatim descendente, superne breviter reflexo.

¢ Diam. maj. 24, min, 20, alt. 11 mill,

¢ Hab, in insula Ceylon (Zhwaites).”

Shells depressedly conoid, of large or moderate size, the surfaces
perfectly smooth.

MacrocrLAMYS sTRICOLOR, Godwin-Austen. (Plate XXTV, fig.1.)

Heliz (Nanina) atricolor, J. A. 8. B. 1875, p. 2, pl. 1. fig. 2,

Nanina (Macrochlamys) atricolor, Nev. Hand-list, p. 20, as var.
of resplendens, Phil,

Locality. N. Cachar Hills (typical locality).

Sculpture none, perfectly smooth; colour olivaceous ochre or

umber-brown, with a stronger band of colour bordering the peri-
stome.

Largest specimen :—
Size : maj. diam. 22-5, min. 195 ; alt. axis 94, body-whorl 8:8 mm.

Original description:—*Shell imperforate, depressedly conoid, very
strong; colour varying from rich bright brown to greenish ochre,
pure brown or ochre near aperture, with a glassy surface finely
striated (4. e. by mere transverse additions of growth); spire flatly
conoid ; whorls 61, periphery rounded, flat at base ; aperture sub-
oblique, broadly lunate; peristome well thickened and slightly
reflected near the columella.

“ Major diam. 0-93, minor 085, alt. 0-45 inch,

¢ Animal quite black throughout ; tentacles long, with extremities
paler; extremity of foot short and glandular, as in Nanina de-
cussata, Bs.”

. Size : maj. diam. 230, min. 21:0; alt. axis 875, body-whorl 7:2 mm.
(1) 091, 29 083, 2 035, Y] 0-28 inch.

¢ Habitat. On the higher parts of the North Cachar Hills, never
seen to the westward of that portion of the range, and tolerably
abundant in certain spots.” |

The colour of the animal is its most distinctive character.

MacrocELAMYS ATRICOTOR, Godwin-Austen (large var.). (Plate
XXTV. fig. 2,)

Locality. Munipur Hills (M. J. Ogle). L

Shell subperforate, depressedly globose, base yery flat, shining
polished surface, perfectly smooth; colour dark chest.nut-brown,
brighter snd more ochraceous near the peristome ; spire flat and

apex rather rounded; suture shallow; whorls &, rcséularly in-
M
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creasing, flatly convex above; aperture subvertical, broadly lunate,
directed obliquely downwards from the columellar side ; columellar
margin very oblique.

Largest specimen :— ’
Size: maj. diam. 280, min. 23-5 ; alt. axis 10-0, body-whorl 8:75 mm.

% 10PN 003 BN ()40 5 0-34 inch.

This shell may be known from similar forms, even when young,
by its more tumid and rounded form below, the rounded apex and
shallow suture, and particularly the milky white colour of the
interior of the aperture, which in adult shells often covers the
columellar side of the body-whorl, also the strong band of colour
bordering the peristome.

Animal (Plate XXV.). The right shell-lobe (r.s.1., figs. 1, 2, and 8)
is well developed and must be of considerable length when extended
in life, for it is very long in the beautifully preserved specimens
sent me by Mr. Ogle ; the left shell-lobe overlaps the edge of the
peristome as a simple band for its entire length (figs. 3, 4, and 8),
and there is no tongue-like shell-lobe given off as in M. indica
(vide figs. 9 and 10, representing the mantle removed, and viewed
from above and from beneath). The right dorsal lobe is as in M,
wndica, but the left is more decidedly divided into two portions
(figs. 1, 3, and 4), the posterior being almost a separate lobe by
itself, and has that appearance when viewed from the exterior side,
though the connexion is seen from below (vide fig. 8). The sole of
the foot is divided into the usual central and side portions, and the
segmental lines run quite across it from side to side.

The pedal line is particularly well defined by two parallel grooves,
enclosing a series (as in all these forms) of oblong epidermal spaces.
On reaching the large elongate labial tubercle, situated on either
side below the mouth, this pedal line is continued diagonally back-
wards and follows a distinct deep groove, which leads up to the
posterior upper part of the neck undernecath the mantle-lobes. A
row of tubercles also starting from the above labial tubercle borders
this groove on its upper margin, and thus distinctly divides the
prosoma with the mouth, tentacles, and generative apparatus from
the muscular foot, and would correspond to the more distinet ros-
trum-like head of some species of Cyclophoride &e. (figs. 4 and 5).
Along this groove the mucous fluid as it is secreted no doubt would
be carried and thence beneath the mantle completely over the dorsal
part of the animal, thence down the lateral grooves, meeting the
flow of the same fluid at their junction with the pedal line, to
be eventually thrown off at the extremity. Mr. J. W 00d-Mason, in
a paper published in the P. A. 8. B. March 1882, enters into the
question of this pedal groove (his peripheral groove), and was the
first to define its use. He does not appear to have considered this
oblique groove, which would so much more ‘complotely spread the
lubricating fluid over every part of the nmmal,.and without the
exclusive aid of the ciliated surface; however, this groove is not so
distinctly seen in most other species.

LAND AND FRESHWATER
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The extremity of the foot (fig. 7) is somewhat truncate, the lobe
overhanging the mucous gland, which does not extend to the base
or sole of the foot.

Referring to the above paper by Mr. Wood-Mason, the taxonomic
value of this organ is no doubt considerable. He says, ¢ As Pul-
monata possessing a ciliated peripodium with and without a terminal
pit were found in every quarter of the globe, and as it was in the
highest degree improbable that so highly specialized a structure sub-
serving such an important purpose in the animal economy as this
evidently did had arisen independently many times in many dif-
ferent forms in many widely separated areas of the earth’s surface,
he considered that it had a higher taxonomic value than had hitherto
been assigned to it.”

Mr. Wood-Mason proposed *“to distinguish those forms that
possessed it and those that did not (or hdd lost it) from one another
by calling them Craspedophora and Lipocraspeda respecfively.”
Similar distinetive titles had been given by Desmoulins in 1829,
Puererorm and Aporz respectively. I do not think its function
is merely to catch the coagulated fluid after it has passed over the
body, which it appears to do, for it may often be seen covering the
orifice, but that the opening is more or less connected with the
lacunar portion of the body-cavity, through which similar mucous
excreta pass away. It is probably homologous to the canals and
orifices in the foot of Haliotis and other genera; or may it not be
analogous to the water vascular system of the Zwrbellaria? How-
ever this may be, it is a form of development on which there is
much to be studied and cleared up. |
- The generative organs (Plate XXVIL. fig. 1 d) are as in M. indica
(compare Plate XVIIL. fig. 6), the spermatheca being longer than
in that species and the cacum calciferum is not so well developed ;
ovo-testis not seen. Penis (fig. 1 d, P): the ccum calciferum is re-
presented by a short rounded gland (X)) close to the junction of the
vas deferens ; amatorial organ (D) very large and cylindrical ; sper-
matheca (Sp) very long, reaching nearly to the albumen-gland ; in-
testine, the salivary gland (i’late XXVII. fig. 1¢) is elongate,
bifurcating at the anterior end, where the two ducts to the buceal
mass are given off.

. The teeth of the radula (Plate XXVIL fig. 13) are arranged
thus—
35:.3.18.1.15,3.85
53 .1 .53

and are also similar to M. indica, the median being all tricuspid,
but are far more numerous, there being six more on either side of
the central tooth, not including the two teeth of transitional form ;
the outermost bicuspid laterals are also longer, with one point, the
inner, exceeding the outer throughout. The jaw (fig. 1 @) has the
central projection on the cutting-edge, but is not so eurved in form,

It will thus be seen that these two species of Macrochlamys are

L.
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similar in all important characters, the departure being exhibited
in the shell and dorsal lobes of the mantle, M. atricolor possessing
no tongue-like process to the left shell-lobe overlapping the edge
of the shell, while the left dorsal lobe is divided into two parts, of
which the posterior is nearly detached from the anterior portion.
Other forms share these differences, but more species must be
examined before creating a subgeneric title.

I haye examined two specimens of this species, one from Kopa-
medza Peak, Naga Hills, which agree perfectly in the form of the teeth.

MacrocHLAMYS ATRICOLOR, var. (Plate XXIV. fig. 8.)

Locality. Munipur Hills and Burrail range.

Shell narrowly perforate, subglobosely conoid, solid; colour
olivaceous, ochaceous below ; spire subconoid, sides flatly convex ;
suture shallow ; whorls 5, last well rounded, globosely lunate, sub-

vertical ; columellar margin very oblique.
Bize: maj. diam. 20-5, min. 18'5; alt. axis 9-0, body-whorl 7-0 mm.
. 081, , 073, 036 ,  028inch.
This form from the highest ranges is smaller and more globose
than others.

MACROCHTAMYS ATRICOLOR, Var.
Locality. Kopamedza Peak, Burrail range.
Shell scarcely perforate ; colour ochraceous with a greenish tinge,
a band of stronger ochre colour near peristome ; whorls 5.
BSize; maj. diam. 18:0, min. 16:0'; alt. axis 7-4, body-whorl 6:0 mm.
5 070, e I8 036315 B 5 i 0: 90 % 0-24 inch,
This is again a smaller form, similar to the last in every respect,

MACROCHLAMYS ATRICOLOR, Var. juy.

Locality. Hengdan Peak.

This is evidently a young shell of M. atricolor, var., from Kopa-
medza. Sculpture very smooth and glassy, with irregular, indistinet,
micro-striation longitudinal ; colour fine olive-hrown, with a sienna
band near the aperture ; whorls 4,

Size: maj. diam. 10-5, min. 9-2; alt. axis 4-5, body-whorl 3:3 mm.
041, ,, 0:365 ', 018, 5 0+18 inch,

2

MACROCHLAMYS ATRICOLOR, var, (Plate XXIV. fig. 5.)

Locality. Hatone, Khakhyen Hills, Upper Burmah (Dr. J, An-
7).
dgfﬁ'scfuli)ture perfectly glassy on surface, without slightest sign of strie,
Nevill, in the ¢ List of Mollusca brought back by Dr. J. Anderson
from Yunnan and Upper Burmah,” J -A.S.B. 1877, p. 16, identifieg
this species with M. resplendens, Phil. A comparison of fig, 5 with
that of fig. 1, Plate XX VL. of this work, from the typical locality
Mergui, collected by Mr, Theobald, will show how greatly they difter
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in form; and I possess three specimens from Upper Barmah out of
the Indian collection. Nevill says,  This species was found abun-

dantly at Bhamé and in the second defile of the Irawady. The spe-

cimens are quite undistinguishable from others in the Museum from
Mergui (typical locality). T think it doubtful if Godwin-Austen’s
N. atricolor from the Shisha valley will prove really distinct.” The
closely wound whorls, their greater number, and the flattened form
of M. resplendens are very distinct characters, and these two forms
cannot be confused. * Shisha valley ” (Z ¢.) is an error of copying or
printing; there is no such place.
Size: maj. diam. 218, min. 19:0; alt. axis 95, body-whorl 8:8 mm.
9 0'86, 9 0'75 5 L) 0‘37) ') 035 inch.
More globose and tumid than the typical specimens from Munipur
and the Naga Hills.

MACROCHLAMYS ATRICOLOR.

Locality. Toruputu Peak, Dafla Hills. (Plate XXIV. fig. 4.)

Shell, umbilicus very narrow, almost concealed, subglobosely
conoid ; sculpture smooth, glassy surface, with indistinct longitudinal
lines on last whorl, not apparent on the apical portion ; colour pale
olivaceous brown ; spire moderately high, apex blunt; suture well
defined ; whorls 5, convex, the last well rounded and rather ven-
tricose ; aperture moderately thin, subvertical ; peristome broadly
lunate, horizontal at base, slightly sinuate and oblique near
columellar.
Size: maj. diam. 19:0, min.16:8; alt. axis 8-4, body-whorl 64 mm,

Very similar to specimens from Munipur,

MACROCHLAMYS CACHARICA, 0., sp. (Plate XXVIL. fig. 2.)

Locality. Munipur Hills.

Shell subperforate, very depressedly conoid and flat on the base,
thin, glassy ; sculpture none save transverse striz of growth ; colour
pale sienna-brown; spire flatly conoid, apex subacute; suture
moderately impressed ; whorls 5, regularly increasing; aperture

subvertical ; peristome thin, sinuate below; columellar margin

weal, oblique, non-reflected.
Size: maj. diam. 18:8, min, 17:3; alt. axis 7:0, body-whorl 5-7 mm.
3 Ou7el 1 M08l i RO 28 T 0-23 inch.

This shell may be distinguished from M. atricolor of same size by
its flatter base and less rounded apex.

The animal is, as regards its outward form, exactly as in M. atri-
color ; but the generative organs (Plate XXVII. fig. 2¢) are modified.
The male ergan is like that of M. indica with a longer kale-sac, and
the spermatheca is short and club-shaped with a rounded terminal
portion. There is, however, no amatorial organ, and I have exa-
mined four specimens.  Another instance of its absence in certain
species is exemplified in Durgelle, a point that has been noticed
by Stoliczka. The jaw (Plate XXVIL. fig. 2 a) is elightly eonvex
on the upper margin, still more so on the cutting-edge, with a large

L
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central projection ; the odontophore (fig. 2 5) differs mateérially from
M. atricolor and M. indica.

S8 2. 120, A 125, 2188
2062 01,562

The central tooth is tricuspid, of usual form ; the median teeth
are hicuspid, the smallest cusp being situated on the outer lower
margin, the inner (conspicuous in the above species) being.absent ;
the laterals are bicuspid, with points rising equally.

Here we are presented with a form which outwardly cannot be
distinguished from its close neighbour M. atricolor, but in its anatomy
presenting considerable divergence both in generative organs and
dentition, really quite marvellous are the modifications which are
presented in this group of shells. So many combinations of the
various characters are found as we look more closely into the different

_species, that these are better shown in a tabular form, which I am

preparing.

MACROCHLAMYS CACHARICA, Var. 6LAUCA, (Plate XXIV. fig. 6.)

Locality. Harmutti, base of Dafla Hills, Assam.

Shell perforate, depressedly conoid, base flat; sculpture, very
smooth surface, no striation seen ; colour very pale greenish ochre ;
spire low ; whorls 5 ; aperture subvertical ; umbilicus rather open.
Size: maj. diam. 22-8, min. 19-8; alt. axis 8:0, body-whorl 7-:8 mm.

2 087NN 0767 s 0:32, ) 031 inch.

The shells from the above locality are rather more tumid than the

typical specimens from the Cachar side.

MacorocrnaMYs ? TuBRICA. (Plate XXIV. fig. 7.)

Heliz lubrica, Benson, A, M. N. H. vol. x. p. 349 (Nov. 1852);
Pfr. Mon. Hel. vol. iv. p. 44 ; Reeve, Con. Icon. pl. elxxi. fig. 1153;
Conch. Ind. p. 24, pl. 1i. figs. 8, 9.

Nanina lubrica, Gray, Cat, Pulm. B. M. p. 42; H. & A. Adams,
(fen. ii. p. 223.

Macrochlamys (sec. A) lubrica, Theob. Cat. Supp. p. 18.

Nanina (Macrochlomys ?) lubrica, Nev. Hand-list, p. 22.

Naning (Xesta) ubrica, Pfr. Malak, Blitt. 1855, p. 120.

Locality. Darjiling, N.E. Himalaya.

Sculpture none, a perfectly smooth surface ; colour very rich ochre-
brown.

Size : maj. diam. 267, min. 22:3 ; alt, axis 10-0, body-whorl 85 mm,
i 183 0-88; w040, 39 0-34 inch,

Original deseription :—* Testa perforata, depressa, obsolete radiuto-
striata, politissima, luteo-fulvescente vel olivacea 5 spira planiuscula,
apicevia prominulo, obtuso, sutura leviter subcanaliculata, Anfractibus
5, ultimo rotundato, basi convexo ; apertura late lunari, viz obliqua,

. peristomate acuto, 1tus interdwm subremote aszdo-?abiato, margine

5
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columellari oblique descendente, subsinuato, leviter incrassato, superne
refleaiusculo.

¢ Diam, major 24, minor 20, axis 11 mill,

¢ Hab. ad Darjiling.”

¢ Distinguished by the proportion of the whorls and other characters
from H. resplendens, Philippi, and from H. vitrinoides also by the
greater depth of the last whorl, and the characters of the mouth. I
have long possessed the pale-coloured variety from Darjiling ; the
acquisition of a second dark-coloured specimen from Mr. Trotter has
confirmed the distinctness of the species.”

MacrocHTAMYS KOLTAENSTS, N. 8p.  (Plate XXVI. figs. 5, 5 a.)

Locality. Koliaghur, on Brahmaputra river, Assam. (Young
specimen.) : '

Shell umbilicated, smooth, transparent, shining, yvery depressedly
conoid ; sculpture none; colour horny brown with an olive tinge;
spire very low; suture adpressed ; whorls 5, rather rapidly increasing,
last rounded on side and tumid below ; aperture subvertical, ovately
lunate ; peristome thin, oblique on columellar margin.

Size: maj. diam. 12:0, min. 10-4 ; alt. axis 4-7, body-whorl 8:7 mm.

Animal (extract from Field-book). ¢ Dusky green, side of foot
groy, spotted with sienna ; extremity of foot with gland, having an
overhanging lobe long and pointed ; mantle just overlaps the edge of
the aperture.” On dissection of dried specimen we find a long
slender right shell-lobe on the upper inner margin, and a small left
shell-lobe also could be made out.

The generative organs are as in Macrochlamys indica, the amato-
rial organ being present, having a blunt rounded termination at the
anterior end.

The central tooth of the radula of usual tricuspid form, the median
have only the lower denticle on the outer basal margin ; the laterals
are bicuspid cusps of unequal length even to those on the outer

margin, which become very small. There were 93 rows of teeth

arranged thus (vide Plate XXVIIL. fig. 3):—

42 .2.10,1.10.2. 42
84 .1 . 64

The jaw was straight on the cutting-edge, with & central median
projection,

Sculpture regular, longitudinal coarse strie, broadly ridged
(Plate XXT. fig. 7) ; odontophore with straight unicuspid laterals.

MACROCHTAMYS CASTANEO-IABIATA, Gi.-A. (Plate XXIX. fig. 2.)

Laocality. Asalu, Burrail range, Assam. } R
Shell perforate, depressedly conoid, flat below, surface shiny, with
fine transverse lines of growth, translucent, moderately solid ; sculp-

I
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ture regular, longitudinal, rather coarse stris, broadly ridged ; colour
pale horny brown, with a pale ochraceous, more or less wide margin
at the peristome (in the largest specimens a former aperture is still
shown by a band of colour across the whorl) ; spire flatly conoid,
apex obtuse; subure shallow ; wherls 6, regularly increasing, the
last somewhat swollen below ; aperture broadly lunate, suboblique ;
peristome acute, slightly curving outward above and slightly sinuate
below ; columellar margin very oblique from umbilicus, and scarcely
reflected.

Largest size:

Maj. diam. 15-8, min, 13:8; alt. axis 6-8, body-whorl 5:8 mm.

Smaller size :
~Maj. diam. 13:2, min. 11-8 ; alt. axis 6:0 mm.

This shell was very abundant at Asalu, especially in the old
(jooms) forest-clearings ; it occurred also on the peak of Hengdan,
one of the highest points in this part of the Burrail range: from
'this locality it is somewhat smaller, paler and whiter in colour, per-
haps due to the dark forest-home. These measured 12-:2 X 10 x 5:2
mm. and 11-2 x 10-3 X 4:8 mm.

On Japoo Peak, 10,000 feet, another small variety was found,
but all having the distinctive pale-margined lip. I have a fine ex-
ample also from Rezameh in the Naga Hills (160 x 13-7 X 7-3 mm.)
(Plate XXIX. fig. 3), which is rather more globose in form.

Animal. Head and tentacles dark grey, underside of foot with

two narrow black lines.

LAND AND FRESHWATER

MACROCHLAMYS CASTANEO-LABIATA, G.-A. (Plate XXIX. figs. 1,
1a)
Locality. Munipur Hills (Mr. J. Ogle).
Size : maj. diam. 18-3, min. 15:5; alt. axis 7-0, body-whorl 5:5 mm.
) (0] 70 SRS 53 R 29 0-28, ) 0-22 inch,
Specimen figured from Asalu (Plate XXIX. fig. 2) :—
Size: maj. diam. 14-8, min, 13-3; alt. axis 6-0, body-whorl 5:0 mm.
34 068, ;1063150 . 10:24; 5 0-201inch,
Specimen from Rezameh, Naga Hills :—
Bize: maj. diam, 16:0, min. 142 ; alt. axis 6-8, body-whorl 5-0 mm.
55 04685 058 50 50 1 0203 i 0:201inch,
The above specimen, sent me in spirit by Mr. Ogle, from the high
hills between Cachar and Munipur, was evidently, when living, very
dark in colour, with perfectly black head and tentacles. The right
shell-lobe extremely long (Plate XXIX. fig. 4), as well as the left
ghell-lobe, which must be extended over the basal part of the shell ;
the neck-lobes as in M. indice ; the jaw and odontophore are, how-
ever, quite different. A v
The generative organs (Plate XXIX fig. 7) may be compared
with those of M. indica ( }’late XVI.[I.‘ﬁg. 6_). The male organ has
only a blunt swollen portion near the junction of the vas deferens,
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indicating the kalc-sac, and the amatorial organ is large and termi-
nating in a blunt rounded form,

Odontophore. The radula (figs. 64, 6¢) is about 2:75 mm. long, with
about 82 transverse rows of teeth ; the median are all considerably
larger than the laterals ; the centre tooth is tricuspid, as well as the
next 8 median teeth ; the next (that is the 9th and 10th) haye only a
single cusp on the outer margin, and all the succeeding laterals are
simple, elongate, straight teeth, becoming small on the edge of the
labial ribbon.

45, 28 18 Ll A8 SO b
55 .1 .55

The jaw (fig. 5) is straighter than in other species of this genus,
the centre projection being on a level with the portion on either side ;
it is longitudinally striate and about 1-2 inch in breadth. Fig. 6a
gives a central tooth and first median on either side of a specimen
in which the former is unsymmetrical as regards the cusps at the
base ; and this malformation continued the whole length of the ra-
dula. Such malformation occasionally occurs in one of the set ; and
whatever form it may assume, it necessarily is always repeated in
each row. In this odontophore we find another departure from
Macrochlamys, the laterals being like those of Ariophanta and Owytes.

Shells rather large, globose or depressedly conoid ; sculpture decussate
or papillate ; longitudinal striz, crossing fine transverse ribbing.

MACROCHLAMYS DALINGENSIS, n. 8p, (Plate XXXV, figs. 1, 1 a.)

Locality. Damsang, Daling Hill, Western Bhutan ( W. Robert).

Shell, perforations somewhat concealed, subdepressedly conoid, base
rather flat; sculpture slender, under high power papillate (fig. 2,
X 50), the longitudinal striation crossing coarser but fine ribbing and

breaking itup; thisis again arranged in transverse bands of growth ;

colour dark umber-brown, with a pinkish broad margin bordering
the peristome; spire flatly conoid, apex obtuse; suture rather shallow;
whorls 6, rather closely wound near the apex; aperture oblique,
ovate ; peristome somewhat thickened, milky white just within it ;
columellar margin oblique and hut slightly reflected.
Size : maj. diam, 24-2, min. 21-04 alt. axis 10°5, hody-wheorl 8:2 mm.
t 095, ,, 083; , 042, ~ , 0:32inch.
Among Stoliczka’s drawings is one (No. 46) of a Darjiling shell
of a dark brown colour, with a ruddy band near the peristome, the
animal having a very conspicuous long horn above the foo_t-glﬂlld
and right and left shell-lobes, the latter well in front; 1t 1S 10
doubt this species, although slightly smaller, and a near ally of M.
tuguriwn., No. 21 of the same set of drawings represents another
umber-coloured shell, with edge of peristome coloured, of same size

1
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as M. dalingensis, but no shell-lobes are visible, and the horn above
the mucous pore is unusually well developed. Stoliczka wrote
“Tubrica ?” helow this; Nevill “mainwaring:?” and on the other
drawing “mainwaringiana.” No. 21 is also the species referred to
in Nevill's Hand-list, p. 49, no. 272, Nanina (Bensonin?), n. sp.,
with this note :—* Perhaps better classed near IV. tugurium. From
a drawing of Dr. Stoliczka’s the animal appears to be of a brick-
red colour, with a pointedly truncate tail and remarkably developed
nearly vertical horn above. 20 sp. Darjiling. Coll. Dr. F. Stoliczka
and Colonel G. B. Mainwaring.” There is some uncertainty about
Nevill's MS. title mainwaring:, and I therefore do mot retain it,
but think it better, so as to avoid any future confusion, and as my
specimens include the animal which I also describe, to give it the
above name dalingensis. I have a fine specimen of Mr. Nevill’s
mainwaringi received from him, and although no doubt belonging to
this group, it differs very much in colour and form. I shall figure
it with tugurium and other shells in some future part.

The animal (figs. 3 and 4) is pale coloured in the spirit-specimens.
The right shell-lobe is present though not very large, and there is a
left shell-lobe (figs. 4 and 5) on the anterior left margin of the
peristome, thus not quite so far back as in other forms. The left
dorsal lobe is divided into two parts, and the posterior (fig. 4) is
narrow and pointed behind, showing an interesting approach towards
the more reduced form of the same lobe in Owytes cycloplaz (Plate
XXXI. fig. 4) and orobic (Plate XXXII. figs. 1, 1 @, 1) ; the an-
terior portion is well developed. The extremity of the foot presents
a different formation, and even in the spirit-specimen is still long ;
the ridge of the foot behind extends quite to the point, running up
between the extended pedal margin; the gland is linear and just
reaches to the sole of the foot, which is of normal form.

Generative organs (fig. 9). These do not call for any de-
tailed description, being very similar to M. indica ; the kalk-sac is
moderately long, the amatorial organ slender and pointed near the
muscle-attachment ; the hermaphrodite duct much convoluted.

Odontophore. The central and laterals (figs. 8, 8«) as in type
of genus, but the laterals are more numerous and diminish in size
into very small teeth on the outer edge (fig. 8 b).

45 .2 .14 .1.14 .2 .45
OGNSR G
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The laterals are bicuspid at first, with the inner point the longest,
put pass outwards into almost unilateral teeth, showing only a

slight notch near the point.
The salivary glands are in one mass ; the cesophagus and intestine

are of same size throughout (fig. 10).
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Gtenus OxyrEs, Pfeiffer.

This was indicated with its type Nanina owytes, Benson, in section
vi. of true Helices (without description). The animal of this
species presents some good characters sufficiently distinetive, and also
common to other species in the Indian region. It forms thereforea
good well-marked group, resting on a better basis than many of these
subgenera. The modification of the mantle-lobes and its very dif-
ferent dentition mark it as a distinet subgenus.

Ouytes, Pfeiffer, Zeits. Malak. 1856, p. 138 (synopsis of species);
Mon. Hel. vol. iv. (1859) p. 2.

Hemiplecta, sec. D, Theob. Supp. Cat. p. 22.

Nanina (Hemiplecta), in part =. Oxytes, Nevill, Hand-list, p. 46.

Ouytes, Albers, Heliceen, ed. v. Martens (1860), p. 54 ; Godwin-
Austen, J. A. 8. B. 1880, p. 157.

Gtenus Nanina, sec. Ozytes, Pir. ed. Clessin, Nomen. Helic. 1881,
p. 4.

Mr., W. Robert’s collection from Darjiling enables me to give a
fuller account of this genus and its anatomy.

Description of the Genus. (Plates XXX., XXXI., & XXXII.)

Animal + tentacles short and rather thickened ; the mucous gland
or foot-gland with no marked horn above, therefore as in driophanta,
but the slits extending to the sole of the foot. Mantle: the right
dorsal lobe is, as usual, triangular and well developed (Plate XXXT.
fig. 2, Plate XXXIL. fig. 1 @) ; the left dorsal is in two parts, the
anterior large, the posterior very small (Plate XXXI. fig. 4, Plate

XXXIL figs. 1, 1 @, 1b), giving off short tongue-shaped processes, |
right and left or upwards, which may be compared with the similar

reduced posterior lobe of Macrocklamys atricolor (Plate XXV, figs.
3, 4, and 8); the left shell-lobe is a narrow ribbon reflected over
the peristome ; there is no right shell-lobe.  Generative organs:
the hermaphrodite duct is peculiarly long, and composed above of
two distinet ducts (Plate XXXTT. fig. 5, ? the & and Q); the male
organ has a short spindle-shaped kalk-sac (fig. 5b) with a large
coiled ceum where the retractor muscle is given off, and which may
be a sort of secretory sac for the development of the spermatophore;
the amatorial organ is present. The odontophore: this 18 very
characteristic ; the central teeth are long, straight, with no side cusps,
or these are just indicated ; the laterals aro also simple, straight,
unicuspid teeth; the jaw has the central projection ; the radula
and foot-gland in this genus assimilate with those of Arigphania on
one side, the left dorsal lobes to Macrochlamys (as seen in atricobor
only) on the other, o

Shell. Generally of large size, perforate or openly umbilicated,
dextral, somewhat depressed above, rounded below, some sharply
keeled ; whorls regularly wound, sides flat above, subure linear or
very shallow.

[
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Oxyrns oxyrms, Benson. (Plate XXX. figs. 2, 2¢; animal,
figs. 3, 3 a, 8 b, from Cachar.)

Heliz oxytes, Benson, J. A.S. B! 1836, vol. v. p. 851 ; Pfr. Mon.
Hel. vol. i. p. 395 ; Reeve, Conch. Icon. f. 734 ; Conch. Ind. p. 13,
pl. xxvi. fig. 1 (with the misleading general locality “ Bengal,” and
the keel shown far too broad and coarse).

Hemiplecta (sec. D) omytes, Theob. Cat. Supp. p. 22.

Nanina (Hemiplecta) owytes, Nev. Hand-list, No. 261, p. 47. ¢ No
projection above the gland, which is rather broad; sole broadly
margined and with a double line (W. 7. B.).”

Locality. S.W. Khasi (4. H. G.-A.).

This is a very abundant shell on the outer lower slopes of the
Darjiling and Western Bhutan Mountains, as well as of the Khasi
and Garo Hills. In the limestone rocks south of the latter districts
it grows into a superb shell, solid, and more depressed above, the
whole form so altered that it might be taken for another species.
Shells in every stage of development can be found, and their larger
gize is due to the excessive moisture, abundance of food, and the
character of the rocks, undermined and hollowed out by the drip
from the forest trees, so that the land-shells have most secure quarters
to retire to, and thus live much longer than in more open situations.
The land Mollusca are more prolific also in such ground ; notably
near Nongkulang and Yindku, in the S.W. Khasi Hills, their dead
shells strew the ground on every side.

The large variety of O. owytesis figured on Plate XXX. figs. 1,1 a;
it measures—major diam. 56:5, minor diam. 50-0, alt. axis 16:5 mm,
I found O. owytes also in the Dafla Hills, similar to Darjiling speci-
mens; and in the North Cachar Hills I obtained fine examples.

The animal figured is from Stoliczka’s series of drawings (No. 36),
made from a specimen gent by me to him from Cachar.

. Original description :—* 7. late wmbilicata, orbiculari, depressa,
oblique subplicata, ferrugineo-cornea, spira convexa, apice planato ;

anfractibus 5%, subplanatis, contabulatis, ultimo carinato, subtus tumi-

diusculo ; sutura viw marginate ; apertura subquadrato-lunata, valde
obliqua, intus albida, polita, marginibus acutis ewpansiusculis, callo
tenus junctis, inferiore valde arcuato, subreflexo ; umbilico lato, pro-
wndo, omnes anfractus ewhibente, margine subconypresso.

¢ Diam. major 47, minor 40, axis 15 mill.

¢ Fab. in montibus prater fines provinciw Bengalie orientales
versus septentrionem spectantes.” )

The following is the description of the animal of a specimen from
Moyong in the N. Khasi Hills :—Dark cqloured, the eye and oral
tentacles very dark neufral grey ; .extremlty of foot rounded, with a
wide open gland above ; the foot is also short and flattened,

The next species is a very close ally.

LAND AND FRESHWATER

The following species are included in this genus:—
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OXYTES ¢YCLOPLAX, Bs.

Heliz cyclopluw, Benson, A. M. N. Hist. vol. x. p. 348 (1852);
Reeve, Conch. Tcon. Heliz, f. 1156 ; Pfr. Mon. Hel. vol. iv. p. 181 ;
Conch. Ind. p. 13, pl. xxvi. fig. 7.

Hemiplecta (sec. D) eyeloplax, Theob. Cat. Supp. p. 22.

Nuwina (Hemiplecta ?) cycloplax, Nevill's Hand-list, p. 48.

Oxytes cycloplax, Godwin-Austen, J. A. 8. B. 1880, p. 157.

Locality. Daling Hills near Darjiling (. Robert). (Plate XXXI.
fig. 1, juv.

A niatuze shell is figured from a fine specimen in Mr. W. T.
Blanford’s collection (figs. 8, 8a, 86); it measures—major diam.
36+0, minor diam. 310, alt. axis 11'0 mm. The anatomy is that of
the specimen fig. 1, which shows the coloured band. The generative
organs (Plate XXXT. fig. 7), mucous gland, and mantle-lobes (figs.
2, 3, 4) are similar to 0. orobia, as described further on (p. 129). The
central teeth of the radula are elongately triangular and straight-
sided in form, the laterals slightly curved, straight unicuspid teeth ;
the formula is

P18 g BT S o T T
Sl L Sif

The figure in ¢ Conch. Indica ’ is very rough, and no basal view of
either this or oaytes is given to show the open umbilicus. . I therefore
give additional figures of these two species.

Original description :—** Tlesta late umbilicata, orbiculato-depressa,
supra confertim et undatim radiato-striata, striis spiralibus decussata,

granulata, rufescenti-cornea, subtus leviore pallida, fascia mediana,

castanea circumdata ; spira convewiuscula, apice planato, sutwrg 0b-
soleta, demum tmpressa.  Anfractibus 5, planatis, ultimo subcarinato
(cwtate juvenili acute carinato) antice dilatato, prope suturam antice

tumidiusculo, subtus tumido.  Apertura subgquadrato-lunart, obliqua,

intus interdum albido sublabiata, peristomate simplice, acuto, margine
* columellars non veflezo, cum basaly angulum obtusatuin formante.
Umbilico profundo, perspectivo.

“ Diam. major 42, minor 34, axis 17 mill, \

¢ Hab, ad Darjiling, Himalaye Sikkimensis montem. Teste R.
Trotter. : :

1 am indebted for this fine and interesting shell to Mr. Robert
Trotter, of the Bengal Civil Service, who collected it, with some other
new shells, during a short visit to the Sanatarium of Darjiling, to-
gether with a single specimen of the scarce Heliz orobia, nobis, and
some Cyclostomata previously described. Darjiling is situated atan
altitude of more than 7000 feet above the sea-level. i

% The shell is nearly related to H. oayées, nobis, an inhabitant of
the mountain group south-east of the Burhampooter river bl}tﬁt 18
at once distinguished from it by its sculpture, less acute p}?l'lP Ry
in the adult, the formation of the last whorl anteriorly, the more
tumid base, &e.”

[
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OxYTES CASTOR, Theobald. = O. polluw, var. cherraensis, W. BIf.

Heliz castor, Theob. J. A. 8. B. 1859, vol. xxvii. p. 319 ; Hanley,
Conch. Ind. p. 13, pl. xxvi. fig. 3 (Nanclai), Khasi Hills.
Hemiplecta (sec. D) castor, Theob. Supp. Cat. p.22,= cherraensis, BIf.
Nanina (Hemiplecta ?) castor, Nevill, Hand-list, p. 48. no. 263, =
cherraensis, BIf.
Owytes castor, Godwin-Austen, J. A. S. B. 1880, p. 157.
Original description:—* T'esta lenticulari, subdepressa, viw umbili-
cata, acute carinata, confertim striata Sferrugineo-fusca ; anfractibus
-~ b1-6; magnitudinis 1-40-1-60.
“ Habitat apud Nanclai, ¢ Nongklai ?’ in montibus ° Khasia’
dictis.
tThis shell is not common, and I have only a barely adult spe-
¢imen in good condition. . . . . . The keel, too, is a trifle more acute
and divides the body-whorlin a symmetrical manner, from the shell
not being so flattened down as in H. ozytes. The shell is rather
gtout, and the peristome probably thickened more or less.”

T have lately seen, for the first time, the type specimen of 0. castor
in Mr. Theobald’s collection, and compared it with shells in my own
collection, and I am able to state that it is the var. O. cherraensis
of Mr. Blanford. I give his original description, as it is more de-
tailed than that of O. castor. The peristome is not thickened in the

adult shell.

OxyTES POLLUX, var. CRERRAENSIS, W. BIf.

Oaytes polluw, var. cherraensis, W. BIf. J. A. 8. B. vol. xxxix.
1870, p. 14, pl. iii. fig. 8.

Heliz cherraensis, Hanley, Conch. Ind. p. 13, pl. xxvi. fig. 6 (““very
closely allied to, if, indeed, distinct from H. castor”).

This is only a variety of Ozytes polluz found in the deep valley
east of and below Cherra Poonjee.

Mr. Blanford remarks, “I should not have distinguished this shell ,
from N. pollux, Theobald, had not Major Godwin-Austen assured
me that the animal is totally different from that of the shell described
above. It is distinguished by its higher spire, darker colour, and by
the more marked spiral striation.” I have six specimens, all of a
ruddy umber-brown, with coarser geulpture when compared with
specimens from Nongkulong, in the 8.W. Khasi Hills, which are

ale ochraceous and far smoother. The following note was made
of the animal:— Of a brown-pink, the pink very rich towards
the extremity of the foot ; tentacles long, 0-65, oval, well deve-

loped.” . i
My largest specimen measuros: .
Majoyr diam. 35-5, minor 325, alt, axis 12:0 mm.
39 1-40, 4 1-28, a9 0:48 inch.
Original description:—Teste perforata, depressa, acute carinata,
lenticularis, tenuis, nitidula, castaneo-cornea, striis ingrements et lineis
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minutis spiralibus undique confertim decussata ; spira depresso-conica ;
apice obtuso ; sutura lnearis. Anfr. 6, intus convewiusculi, ewtus
planulate, ultimus juwta carinam compressus, subtus conveaus, non
descendens.  Apertura obliqua, angulato-lunaris ; peristoma tenue,
margine basali leviter undulato, columellari juxta perforationem viz
reflexo.

“ Diam. maj. 32, min. 29, axis 13} mm.

¢ Hab. ad Cherra Panji in montibus Khasi (Godwin-Austen).”

OxyrEs poLLUX, Theobald.

Heliz polluw, Theobald, J. A. 8. B. 1859, vol. xxvii. p. 319;
Blanford, J. A. 8. B. 1870, vol. xxxix. p. 13; Hanley, Conch. Ind.
p. 18, pl. xxvi. figs. 2-5. -

Hemiplecta (sec. D) polluz, Theob. Supp. Cat. p. 22.

Nanina (Hemiplecta ?) polluz, Nevill, Hand-list, p. 48. no. 264,
pl. xi. fig. 4.

Owxytes pollux, Godwin-Austen, J. A. S. B. 1880, pp. 157, 158,

Original description :—¢¢ Testa lenticulart, subdepressa viec wmbili-
cata, acute carinata, tenue striata, translucente, colore stramineo, polita,
peristomate acuto; anfractibus 51-6 ; magnitudinis 1-40-0°55.

“.Habitat prope Teria ghéit, ad pedem montium Khasia dictorum.

“This shell is a very distinet species, of the same form as the
above, from which it differs in sculpture, want of solidity, and colour.

 Ag far as T can judge, its habits are arboreal, whilst the las
species affects rocks in company with H. oxytes.” ‘

OxYTES POLLUX, var., Theobald.

Oxytes pollux, var., W. T. Blanford, J. A. 8. B. 1870, vol. xxxix,
p- 13.

Original description :— Testa perforata, depressa, lenticularis,
acute carinata, tenuis, cornea, nitida, striatula, lineis spiralibus mi-
nutissime sub lente, fere obsolete decussata. Spira depresso-conicd ;
apice obtuso ; sutura linearis. Anfr. 53, intus convexiuscult ; ewtus
concaviuscult et colore Saturatiore, ultimus juata carinam compressus,
subtus convexus, non descendens. Apertura oblique angulato-lunaris ;
peristoma tenue, marginibus callo tenui junctis, basali leviter undu-
lato, juxta perforationem viz reflewo. :

¢« Diam, maj. 30, min, 27, axis 11} mm. \

“ Hab. Nongkulong et Habiang in montibus Khasi (Gedwin=
Austen). SR

«This appears to me a variety of Mr. Theobald’s species, d{ﬁenng
only in the last whorl being a little narrower. Mr. Theobald’s type,
of which T have a specimen, is from Teria Ghat on the south side of
the range. Major Godwin-Austen’s specimens are from the north
side.” A
Nongkulong is on the south side of the range and _abou:lforty
miles to the west of Cherra Pdnji. I had been slll-lrﬁl’fylfng tii;) on
the north of the range, and had forwarded many S1¢1S ;‘om e

PART IV,

7



28 LAND AND FRESHWATER ; "' @l

and this may have led Mr. Blanford to think the locality on that side.
The animal is thus described in my note-book :—¢ Pale light yel-
lowish ochre. Head rather darker. Eye-tentacles rather thick at
the base and long. Extremity of foot and lower part of the body
very light, short, flat, and rounded behind, with a gland ; underpart
of foot with a dark furrow ; slight colour at extremity of foot. The
shell is pale yellowish green ; older specimens pale grey, with an
ochraceous tint.”

These two species castor and pollux are very closely allied, and
can only be considered varieties—castor, first described, being the
typical form, though pollux is the most abundant.

T have been able to soak out the radula of a specimen from
Nongkulong. It is similar to that of 0. cycloplax and orobic,
nearest to the latter ; the laterals perhaps rather longer and more

numerous.

Oxyres BLANFoRDI, Theobald.
Heliz blanfordi, Theob. J. A. 8. B. 1859, vol. xxvii. p. 308 ; Pfr.
Mon. Hel. vol. v. p. 113; Hanley, Conch. Ind. p. 27, pl. 1x. figs. 1,

2, 3.
Hemiplecta (sec. D) blanfords, Theob. Supp. Cat. p. 22.
Nevill, Hand-list, p. 48. no. 265.

Nanina (Hemiplecta?) blanfords,

Owytes blanfordi, Godwin-Austen, J. A. 8. B. 1880, p. 157.

Original deseription :—* Testa umbilicata, depressa, late, sive costu-
lute striata, ewilissime et minutissime Alexuose granulata, ad periphe-
riam undata ; ferrugineo-cornea, 4cute carinata, linea peripheriali
tenui albida cincta, ad suturam anfractus wltimi rotunda. Anfract.
5%, ultimo circa umbilicum vix perspectivum tumido. Apertura an-
gulate lunart. Perist. acuto ad umbilicum parunm dilato, crassiusculo.
« Hab, prope Darjiling. Diam. 096, alt. 0:35. A young spe-
cimen of H. cycloplaw measures diam. 0-96, alt. 0-45.”

Umbilicus not so open as in 0. oxytes and cyeloplaa, but more so

than that of 0. pollu.

(OxYTES SHANENSIS, 1. §p.
Hemiplecta (see. D) ? = blanfordi, Theobald, Supp. Cat. p. 22,
from Upper Salwin, Shan States.

TLocality. Shan States (Fedden).
Shell openly umbilicated, depressed, sharply keeled, rather flat

below, thin ; sculpture fine, transverse, well-marked striw arranged
in about 14 wavy indistinet spiral bands ; colour dark ochraceous
or pale umber, covered with & thin epidermis; spire depressedly
conoid, apex obtuse; suture linear; whorls 5, flat above, the last rather
compressed below near the periphery, regularly but rather closely
wound ; aperture guboblique, semﬂgnate; pe_rlstome Bhatp (ool
on lower margin ; columellar margin suboblique and but slightly

thickened. '
Size : maj. diam. 280, m1
1-11,

29

n. 260, alt. axis 7-0 mm.
1403, 0-28 inch,

9
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There are two specimens, unfortunately neither of them fully grown,
in Mr..W. T. Blanford’s collection. N o.y36 of his MS. list ui;zimed,,
and with a note  not V. blanfordi.” Compared with this last, I note
that ?)Zanforclz has a more contracted umbilicus, and the sculpture
is quite different. Compared with oaytes it is closer wound, not so
flat above, and must, when fully grown, have a greater number of
whorls ; the umbilicus is not so open and the region round it very
differently formed.

This appears to be the species from the Shan States which Mr.
Theobald, in his Supp. Catalogue to the ¢ Conchologia Indica,’ identifies
as the samoe as tho Darjiling form blanford: mentioned above. There
is no doubt regarding its distinctness.

A figure of this species will be given hereafter.

OxvrEs oronIA, Benson. (Plate XXX. fig. 4.)

Heliz orobia, Benson, J. A. S. B. 1848, vol. ii. p. 158; Pfeiffer,
Mon. Hel. vol. iii. p. 117 ; Reeve, Conch. Icon., Helix, fig. 738 ;
Hanley, Conch. Ind. p. 14, pl. xxviii. fig. 8; Chemn. ed. ii. Heliw,
n. 886, t. 137. figs. 8, 9.

Hemiplecta (sec. C) orobia, Theobald, Supp. Cat.

Hemiplecta orobia, Nevill, Hand-list, p. 48.

" Qwytes orobia, Godwin-Austen, J. A. 8. B. 1880, p. 157, pl. xi.
figs. 1, 1a.

Locality. Darjiling (W. 1. Blanford). .

The animal of this species (Plate XXX. fig. 4) was also figured by
me in the ¢ Journal of the Asiatic Society of Bengal, from the drawing
made under Ferd. Stoliczka’s superintendence. I have since obtained,
a specimen in spirit from Mr, Blanford, which has enabled me to
give a few notes on its anatomy ; and Mr. W. Robert’s recent collec-
tions in the Bhutan Hills haye given me several more. Although on the
general plan of structure of this family, there are some well-marked
differences and peculiarities. ]

The animal (Plate XXXIL.) has no right shell-lobe to the mantle ;
the right dorsal lobe (fig. 1a)is well developed, as is also the anterior
portion of the left, although it does not extend very far ‘on the left
margin of the peristome ; for its posterior portion, lying some distance
on the basal side, is small and apparently bilobed (figs. 1 and 10).
The shell-lobe is slightly reflected over the margin of the peristome
from the respiratory orifice. The mucous pore ab the extremity of
the foot is linear, and no horn is developed, though it 18 ropresented
by a short blunt process (vide Plate XXXIL fig 1 ¢). . .

The ovo-testis is very large, the follicles extremely mmute? and it
might be taken for a portion of the liver, only that its coloux (1153 ofla
darker brown. The hermaphrodite ducti(fig. 5, hed.) 18 egc,ied_"}% Vi
long, and much convoluted for its entire length; near L Sl e

into two still eonvolute ducts which lead into the ’:}&SSO: fag;ehf v:ﬁ
testis : it is thus unlike this portion of tbe gengr?l. W(t’e tl%e Mtk
other species T have as yet examined, and may mAca < el L

L,
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ment in separate sacs thus early of the spermatozoa and ova. The
albumen-gland is covered by the long thin lobes of the liver, is ovoid
in form, with one flat side. Oviduct as usual. The spermatheca is
buried in its folds and elongately pear-shaped. The amatorial
organ is eylindrical, somewhat bent, conforming to the coils of the
animal’s body, and with the usual muscle-attachment. The penis is
very peculiar : at a short distance from the generative aperture if is
like a coum coiled on itself in a circular or discoid form (fig. 5 b),
with a short retractor muscle given off from its periphery ; it is then
free for o short distance to where the vas deferens unites with it,
and here is an elongate, oval, rather pointed, spindle-like kalk-gac, or
caecwm caleiferun.

Odontophore (fig. 8). Central tooth elongately triangular, broad
at base, with two minute denticles on either side ; central cusp very
pointed ; first laterals broad, with a single small blunt tooth on the

outer margin at one third its length from the point; tenth and

eleventh hardly show a trace of this tooth; and all the remaining
laterals are simple, curved, styliform, and gradually decreasing in

size.
95.2.15.1.15.2.25
4250150142

in 90 rows, and some wanting.

Original description :—* Testa perforata, depresso-globosa, tenuius-
cula, radiatim plicato-striata, striis concentricis granulato-decussata,
luteo-cornea, fascia infra peripheriam rufo-fusca ornata, vErsus
apicem rufescente, basi pallidiore ; spira rotundata, apice planato;
anfractibus 53, superioribus planulatis, wultimo  prope sutwram
tumidiore, peripheria subangulata ; apertura subquadrato-lunata,
peristomate recto, intus late albido labiato ; margine columellari sub-
verticaliter descendente, vix reflexo, perforationem subtegente, angulwm
cum margine basali eapansiusculo efformante.

¢ Diam. major 35, min. 31, axis 16 mill.

« Hab. Darjiling, regione Siklim montium Himalayanorum.

¢ Maus. nost, et Soc. Ind, Orient. Angl. Lond.

«This shell, like labiata, monticola, and other Himalayan Helices,
has frequent varices, the edges of former apertures, distinguished by
obliquely radiate bands of a darker colour. It was received by Dr.
J. F. Bacon from Darjiling. A specimen from Dr. Pearson isin the
Fast-India Company’s Museum in Leadenhall Street.”

()xYTES BYLVICOLA, W. Blanford.

Ouytes sylvicold, W. Blanford, J. A. 8. B. 1880, vol. xlix. p. 185.

Original description :— Testa perforata, depressa, carinata, soli-
dula, 0le080-MiLaAns, e]mlemmde crassm‘sm‘la. obtecta fulva wvel luteo-
fusca, striis obliguis incrementy atque lineis impressis minutis spirali-
bus subdistantibus superne decussata (nucleo subleevigata), subtus leevior
sed distincte decussato-striatds Spira parumn elevata, depresso-convided,
fere convexa, apice 0bS0, sutura lineari, antice vio umpressa,  Anfr.

L.
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51, sensin accrescentes, primi planulati, ulting convexiusculi, ultimus
haud descendens, subtus converus, modice inflatus, sed infra carinam,
nisi juvta aperturam, leviter compressus.  Apertura obliqua, angulato-
lunaris, intus livido-albida ; peristoma acutum, intus subincrassato-
labiatum, marginibus callo tenwi junctis, columellars curvato, breviter
reflexo.

“Diam. maj. 32, min. 29, axis 17 mm. Apert. 16} mm, lata,
131 oblique alta.

“ Hab. In montibus ¢ Burail Range’ dictis, ad alt. 3000-4000
pedum, in provineia ¢ North Cachar” Bengalie orientalis (4. H. God-
win-Austen). '

« Shell perforate, depressed, carinate, not very thin, having a
greasy lustre and a thick epidermis, tawny or yellowish brown, marked
with oblique rdised striee of growth decussated by fine, subdistant,
spiral impressed lines above (the nucleus almost smooth), and with
fainter radiating strim and concentric impressed lines below. Spire
but little raised, almost convex, depressly comoid ; apex obtuse;
subure linear at first, but slightly impressed near the mouth. Whorls
5}, gradually increasing, the inner nearly flat above, the outer
slightly convex, the last not descending, convex and moderately
swollen below, but slightly compressed just below the keel, except
near the mouth. Aperture oblique, angulately lunate, a little broader
than high, pale livid within. Peristome sharp, with a slightly
thickened lip inside, the margins joined by a thin callus; columellar
margin curved, reflected for a short distance at the perforation.
Major diameter 1:26 inch, minor 1-14, axis 0:69, breadth of aper-
ture 0:65, height (measured obliquely) 0-53. |

“There is a very remarkable resemblance between this shell and
that deseribed by me as Nanina koondaensis (J. A. 8. B. 1870,
xxxix. pt. 2, p. 16, pl. iil. fig. 12), yet I am by no means sure that
both belong to the same section or subgeneric group. N. koonda~
ensis is an ally of N, indica (Pfr.) and N. shiplayi, shells doubtless
nearly allied to Hemiplecta, and very possibly belonging to that sub-
genus, but hitherto referred to Rotula®, or to other sections. O.
sylvicola is larger, more solid, and covered with a distinct epidermis,
and the sculpture is less granulate above, the spiral impressed lines
being more distant.

«T have seen but ohe specimen of O. sylvicola, for which I am
indebted to Col. Godwin-Austen. Other specimens, I learnm, are
larger.” , ]

On measurement, however, my largest specimen from Kigwemah
in the Anghami-Naga Hills is very little larger, being

Major diam. 830, minor 30°5, alt, axis 155 mm.h
g 1800 oy 1ie o 0:61 1neh,

+ wgioliczks, 3. A. §, B, 1871, vol. xL. pt. 2 p- 2817

e

e
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Genus Arrormavra. (Plates XXXIII., XXXTV.)

Ariophanta, Desmoulins, Bull. Soc. Bordeaux, iii. p. 227 (Nov.
1829), pl. i. figs. 1-5; H. & A. Adams, Gen. Rec. Moll. vol. ii. p. 225
(1858); Albers, Die Heliceen, p. 62 (1860) ; W. T. Blanford (sec. B,
as subgenus of Nanina), A. M. N. H. 1863, xi. p. 85; Semper, Reisen
Phil, p. 50 (1870); Theobald, Supp. Cat. p. 5 (1876) ; Nevill, Hand-
list, p. 18 (1878); Godwin-Austen, Journ. As. Soc. Beng. (1880).

Nawina (Ariophanta), Clessin, Nomen. Helic. 1881, p. 54.

Nanina, H. Beck, Index Moll. Mus. Christ. Fred. (1837).

Desmoulins founded this genus on the animal of a specimen
sent to him alive by M. Théophile Laterrade in March 1829 from
the island of Elephanta, Bombay. The mollusk lived some short
time, and two very good drawings of it were made®. Previous to
this the shell only had been known, and described by Miiller as
Heliz leevipes. To M. Desmoulins (vide Part IIT. p. 78) therefore
belongs all the eredit of first noticing and distinguishing the very
distinet and large group of Asiatic Helices possessing a mucous pore
at the extremity of the foot, and for which group so characterized
he proposed the title Phereporw, placing the Bombay shell in the
above subgenus.

Albers (¢ Die Heliceen,’ p. 62, 1860) defines the subgenus by
the shell alone as follows :— Tlesta sinistrorsa, umbilicata, tenwis,
diaphana ; anfractus ultimus angulatus wvel carinatus ; apertura
obliqua, lunars, peristoma simplex, acutum, margine columellari
reflexo.” 1 now describe the animal in more detail, taken from
another, but a closely allied, species, 4. smmerita, W. Blf., from
Southern India, collected and supplied to me by Colonel Beddome.

Animal. The shell-lobe (Plate XXXTIL figs. 2, 2, sl.) i a
simple narrow band slightly reflected over the peristome ; the right
dorsal lobe (r.d.l.) is divided into two parts, an anterior and a
posterior—in this respect as in Macrocklamys (vide Plato XXY.
figs. 8,9): but the former conceals much more the respiratory and anal
orifices. The left dorsal lobe (L.d.l.) is simple, in one piece. The
mucous pore (figs.3, 3a) is, as described by Mr. Blanford, ¢ above the
flattened posterior extremity of the foot and without a lobe above
it.” The orifice is a narrow slit which does not reach to the sole
of the foot. The pedal line extends up to the lower terminal side
of the foot, from the border of which regular oblique grooves are
given off. 'The sole is broad, with a narrow djsti}lct border.

Generative organs (figs. 6, 6a). The penis is short from the
anction of the vas deferens ; lt.has a large kale-sac with a blunt
end ; the spermatheca correspondingly small.  The amatorial organ
is present, having a long sharp point or saglt'ta axpator_ia.”

Odontophore. The radula (figs. 5,54, 5b) is quite distinct from
Macrochlamys in all the Indian species I have examined: the central

% They are copied in Tig. Moll. Anim. by Maria E. Gray, pl. 288. fig. 7;

also by Adams in Gen. Moll. pl. 1xxix. figs. 6, 6a.

L
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tooth is tricuspid, the side cusps small and basal; in the median
teeth there is only one very small external side cusp, up to the 22nd ;
the la'tera,ls are then curved, uniformly pointed teeth, gradually
becoming very small on the extreme margin. The jaw is slightly
curved, with a small central projection. 3

No genus, however, is constant over a large area; and thus we find
in the species of Ariophanta east of the Bay of Bengal (4. retrorsa,
Plate XXXIV.figs.7,8,8«) that the radula and jaw are much modified
—the central tooth more equally tricuspid, shorter, and all the
laterals are bicuspid with even points, the jaw straight in front.
T do not, however, possess another specimen in spirit to examine
other parts of the anatomy. Professor Semper has, however, ex-
amined several species from the Malayan region which he places in
this genus (vide Reis. Phil. pl. iii. figs. 17-21), viz. :—rumpha, v. d.
Busch, martini, Pfr., nemorensis, Mill., javanica, Lam., rarequttata, /
Mouss., striata, Gray, atrofusca, Alb. They all differ very much
from the South-Indian form as regards the generative organs, es-
pecially in the dart-sac with its large glandular extremity ; and as
regards the odontophore, in those species (nemorensis and rareguitata) |
where the laterals are similar to the Burma form the centrals are
unicuspid (7. ¢. plate vii. figs. 6-8). Besides this, some, such as
rareguttata, have shell-lobes, though generally small, which the
Indian species do not possess.

From these differences, all taken together, I consider the above
species from the islands of the Malay archipelago to be a distinet
group (vide J. A. 8. B. 1880, p. 153) ; but as I have not examined
them or seen the animals myself, I refrain from giving them any
subgeneric title. Theé sinistral form of the shell counts for very
little ; for instance, H. brookei, which some conchologists have
on this single external character placed mnear this group, pos-
sesses no mucous gland, and therefore cannot even be included
among the Zonitidee. It is very interesting though to mote that it
has a right and left shell-lobe. By Gray this species was placed in,
Nanina, and by Adams in Rhyssota. H.regalis, Bs.,=vittata, Adams
and Reeve, from Borneo, is another species with a very doubtful
generic position, placed in Ariophanta by Pfeiffer, in Nanina by
Adams.

Tho Indian species of Ariophania are as follows i—

ArtopmantA LavIPEs, Miiller, (Plate XXXIIL. figs. 7, 7, white
var. ; animal, Plate XXXIV. fig. 1, from 57 b of Stoliczka’s draw-
ings, = trifasciata, Chemn.) ‘

Heliw levipes, Mill. Hist. Verm. il. p. 22, no. 222; I_’ffﬁl}: in Fer.
Hist. i. p. 177. no, 238 ; Kiister & Chemn. od. nov. Heliw, ii. p. 107,
t. 84. f. 22, 23, t. 136. £, 12. » 69

Nanina (Ariophanta) lavipes, Albers, Helie. 11) o el )

Helia lawipes, Pfr. Mon, Helie. vol. i, pt 71, Yol. i, P. 9% LOneh.
Indiea, p. viii (not figured).
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Ariophanta levipes, Theob. Cat. Supp. p. 23.
Nanina (Ariophanta) levipes, Nev. Hand-list, p. 19.

Fér. Hist. Moll, pl. xcii. figs. 3, 5, 6.

Subgenus Ariophanta, Desmoulins (var. a, all white), from
Elephanta.

Description of H. levipes by Benson:—Helix iesta sinis-
trorsa, orbiculato-convexa, longitudinaliter rugosa, supra inter-
stitiis rugarum corrugatis, infra transverse rugosulis, tumida, wm-
bilicata ; fulva fasciis plurimis castaneis, majore infra peripheriam ;
peripheria subangulata ; labro reflexo, albo.”

ArropHANTA TRIFASCTIATA, Chem. vol. xi. p. 308, t. 218. . 3018-19.

Heliz trifasciata, Kiist., Chemnitz, Conch. ed. nov. Heliz, ii.
p. 108, t. 84. £. 20, 21, t. 136. {. 13; Beclk, Ind. Moll. p. 5. no. 3 ;

Pfr. Mon. Hel. vol. iii. p. 76.
Heliz levipes, var., Fér. Hist. Moll. pl. 92. f. 4; Conch. Ind.

p- 52, pl. exxxi. f. 4.
Ariophanta levipes, Desmoulins (vars. b, ¢, banded), from island

of Elephanta.
Heliw levipes, Fér. Tabl. Syst. p. 41. no. 229 ; Gmelin, Syst. Nat.
p. 3616, no. 222; Chemnitz, Conch, ix. t. 108. figs. 915, 916.

ARTOPHANTA INTEERUPTA, Bs.,=himalayana, Lea. (Plate XXXTV.
figs. 2, 2a. Copied from No. 44 of Stoliczka’s drawings in
Library of Indian Museum. The specimens were from the Botanical

Gardens, Calcutta.)
Heliz interrupta, Bs. Zool. Journ, vol, v. p. 461 (1832-34);

P.Z.S. 1834, p. 90; Pfr. Mon. Hel. vol. i. p. 63, vol. v. p. 122.

Nawina interrupta, Gray, Cat. Pulm. p. 84.
Heliw interrupta, Reeve, Conch. Icon, f, 1159 ; Han. & Theob.

Conch. Ind. p. 13, pl. xxvii. f. 3.
Ariophanta interrupta, Theob, Supp. Cat. p. 23 ; Beck, Ind. Moll.

p. 5. no. 4.

Nanina interrupta, Nevill, Hand-list, p. 19.

3

Description of Heliz interrupta, Bens, :—* Helix teste sinistrorsay
orbiculato-convexa, infra tumida, umbilicata, ad peripheriam obtuse
angulata, longitudinaliter confertissime striata, supra striis inter-
ruptis fasciis transversalibus dispositis, spira apice obtusa ; peri-
stomate tenut acuio. ARIN Vi )
« Hub. in rupibus umbrosis Sicrigali et prope Gangis ostiorum

s wm Jellinghy dictum.
fluvium Jellinghy thought to belong to the species called

« This shell has been .
Mr. Lea (Hel. leevipes?), but appears to me to

be very different when compared with the following characters of a

] s
specimen of the latter 1n my possession. i :
Benson’s deseription of the animal is brief, and he was mistaken

H, himalayana by
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. in the anatomy when he says the excrements are voided from an
opening in terminal part of the foot.
Nevill in his Hand-list, from note by W. T. Blanford, states:—
“ Eggs similar to those of 1V, leevipes, but dull white in colour;
leng(gl: 8-9 mm., diam. about 5 ; oval longitudinally, deeply sul-
cated.”
The teeth of the radula are similar in every way to those of
A. immerita, received from Col. Beddome (Plate XX XIII. figs. 5, 5a).

4055523 LIS 93540
or
63 .1.63

Specimens from Faqirabunda, Jessore district, are thus described
in my note-book :—¢* The animal being of a pink colour the same
tint is given to the shell, while black mottlings show through the
body-whorl. The head is dark-coloured up to a well-defined black
line (extending from the posterior part of the neck to below the
oral tentacles), thence light-coloured into a pink tinge, which is
more intense near the extremity of the foot. The mucous gland
has the form of a long slit with a very small lobe above.”

ARIOPHANTA TMMERTTA, W. T. BIf. (Plate XXXIII. fig. 1, juv.)

Nanina (Ariophanta) immerita, BIf. J. A. 8. B. vol. xxxix.
p. 17 (1870). '

Ariophanta immerita, Note on Contrib. Ind, Moll. xii. J. A. 8. B.
1880, p. 185, pl. iii. figs. 4, 4 a.

Heliz immerita, Pfr. Mon. Hel. vol. vii. p. 128; Conch. Ind.
p. 60, pl. cl. fig. 7.

Ariophanta immerita, Theob. Cat. Supp. p. 23.

Nanina immerita, Nevill, Hand-list, p. 19.

Locality. 8. India (Beddome).

Shell umbilicated, keeled; sculpture irregular, ribbing broken
into a line of raised nipples near the periphery ; colour olivaceous
brown; a thick epidermis; spire low, rounded, sides quite flat;
whorls nearly 4, above flat, rounded below. '
Size (not adult) : maj.diam, 22-5, min. 200, alt, axis 9-5 mm.

99 4 0'895 th) 0'79s ) 037 inch.

Differs from interrupta of Lower Bengal in its flatter apex and
whorls and in the larger umbilicus. (

The generative organs and the odontophore gf this species haove
been sufficiently well described in the diagnosis of the genus (p. 1.3.-.').
The dental formula is as follows (in 78 rows) i— ’

25 .24 .1.24.20
49 . 1.49 '

The animal, when the shell is removed, is beautifully T;Oztggds;)vfflh
black over the heart and branchial region, Thl? ne’({l worochl ey
lobes are very different from what we have seen 1 JLACrochtamys
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&e. The sole of the foot is not divided into a central area and
lateral areas. |

The respiratory and anal orifices are situated rather far back near
the left neck-lobe.

Original description :—* Zesta sinistrorsa, anguste wmbilicata, de-
pressa, sublenticularis, fulvo-cornea, tenuis, oblique striata ; spira
parum elevata, conoido-convexa ; apice perobiuso; sutura viv vm-
pressa.  Anfr. 4%, convevivsculi, wltimus magnus, acute carinatus,
carina antice obtusiore, subtus tumidiore, nitidule. Apertura obliqua
subsecuriformis ; peristoma tenue, rectum, margine colwmellari sub-
verticali, reflexo.

1“ Diam. maj. 25, min. 21, axis 14 mm. Apertura 13 mm. longa,
11 lata.

¢ Huab. South Canara (Beddome).
“This species approaches N. interrupta, Bs. (N. himalayana, Lea),

but has the sculpture finer and not decussated. T have only seen two
specimens, one of which is quite young, and it is possible that the
one above described is also immature, but there appears no doubt
that the form is undescribed. The specimen having been returned
to Major Beddome, I am unable to figure it at present.”

The same author writes as follows, Z.¢. p. 185 :—¢ This shell
was originally described from an immature specimen, and the same
was figured in the ¢ Conchologia Indica.’

« Subsequently Col. Beddome obtained an adult from the same
locality, South Canara. Of this example a figure is not given.
The species only differs in sculpture from A. interrupta, which is
found in various parts of Bengal and Orissa, and has been procured
by Col. Beddome as far south as the Golcondah range of hills in
Vizagapatam. The two forms replace each other in the eastern
and western parts of the Indian peninsula, precisely as do their

allies A, leevipes and A. laidlayana.”

ARtoPHANTA ? RETRORSA, A, A, Gould.

Heliz retrorsa, Gd. Description of Land-shells from the Province
of Tavoy, in British Burma, Boston J. Nat. Hist. vol. iv. (Jan.
1844) p. 455, pl. xxiv. fig. 5 (an excellent figure) ; Pfr. Mon. Hel.
vol. i p. 76; Conch. Ind. p. 13, pl. xxv. fig. 6 (viewed from

behind).
Hemiplecta (sec. B) retrorsa, Theob. Supp. Cat. p. 22, from Tenas-

gerim. ) :

Nanina (Hemiplecta) retrorse, Nevill, Hand-list, p. 19, from
Moulmain and Mergui.

Original description :—* Testa_orbiculata, sinistrorsa, wutringue
convewa, pallide castaned, arcte wmbilicata ; anfr. 5, lineis longitudi-
nalibus et volventibus munute rugosis, ultumo  carinato, apertura ro-
tundata, labro acuto.

“ fhell large, sinistr
below, but most rounded helow ;

al, orbicular, about equally convex above and
of a pale chestnut or fawn-colour

(ks
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above, growing paler to the umbilicus, where it is horn-colour.
Surface somewhat undulated by the irregular lines of growth, and
reud?red mmqtely rugose by very fine, serpentine, revolving lines,
forming conspicuous wrinkles near the carina; whorls 5, forming
a regula.r, moderately elevated spire ; the suture slightly impressed ;
the periphery surrounded by a prominent, compressed, but acute
keel, which hecomes lost towards the aperture; aperture rounded,
height and width about equal; lip simple, slightly reverted in the
umbilical region, some vitreous matter across the penultimate
whorl ; umbilicus rather large, but not deep.

«Diam. 13 inch, height 1 inch.

«This large heterostrophe Helia resembles an inverted specimen of
one of that group of shells, so common and so varied, from the
Philippine Islands, of which A. lamarckis is one. Young specimens
might at first glance be confounded with H. himalana, Lea ; but
the himalana is much more globular, the surface loss striated, the
carina quite indistinet, and the umbilicus smaller.

“ Hab. Province of Tavoy.”

ArtorEANTA? RETRORSA. (Plate XXXIV. fig. 4, a young specimen
dissected.) \

Locality. Mulé-it Range, Tenasserim (0. Limborg).

Shell sinistral, smaller and more solid than typical shells in Mr.
Theobald’s collection.

Sculpture (Plate XXXIV. fig. 5).

Size: maj. diam. 38'5, min. 320, alt. axis 18:0 mm.

% a5 AR 25, N 0-71 inch.

There are no shell-lohes to the mantle, and the dorsal lobes ate quite
simple. The odontophore has been noticed on p. 132 when de-
seribing the genus. The teeth (Plate XXXIV, figs. 8,8a) are
arranged thus— ,

45012 1 12 db
, or
P T R 1

ARIOPHANTA BAJADERA, Pfr.

Heliz bajadera, Pfr. Zeitschr. f, Malak. 1850, p. 69; Chem. ed. ii.
Heliw, no. 860, t. exxxiii. f. 10, 11; Pir. Mon. Hel. vol. iii. p. 52
vol. iv. p. 250 ; Reeve, Conch. Icon. £. 388 ; Conch. Ind. p. 45 (as
from Bengal, a wrong locality). |

Ariophanta bajadera, Theob. Cat. Supp. p. 22 (Nagpur and Bom-
bay) ; Nevill, Hand-1ist, p. 19. ‘

Benson remarks, in the A. M. N. Hist. X, p. 350 (1852), that
« Pfoiffer has ascribed his handsome reversed species, Heliz bajadera,
to Bengal, on the authority of Cuming’s collectipn, I have a_lw&‘}'s
held this habitat as more than doubtful, no specimen hfl““g ff‘ -
been detected in any quarter of the Bengal Presidency by ‘Py%"qqor
my fellow-labourers in this field ;” and I find the following in MSS, :

148
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« Lieut. H. Alexander, 10th Hussars, has since sent me H. bajadera,
which he found in company with Cyclostoma tndicum, Desh., between
the Bhore Ghat and Bombay.”

_ W. Blanford, in A. M. N. H. 1863, xi. p. 85, says, from an inspec-
tion of the type specimens of both shells, ¢ I have ascertained that
N. ammonia, Val.,is founded on the type variety of V. bajadera, Pfr.”

Original description :—¢ 7. umbilicata, sinistrorsa, globoso-conoidea,
tenutuscula, longitudinaliter valide plicata ( plicis alternis minoribus),
Sfulvida ; spira conoidea, vertice obtusiusculo, rufulo ; anfr. 4, con-
vewiusculi, ultimus inflatus, medio subacute carinatus, antice descen-
dens, basi juxta wmbilicum angustissimum compressus ; apertura ob-
ligua, magna, lunato-rotundata ; perist. simplex, rectwm, Mmargine
columellar: superne late dilatato-reflexo.

“ Diam. maj. 30, min. 25, alt. 20 mill. (Mus. Cuming).

“ Hab. in Bengalia.”

See under the next species the localities given by Mr. Blanford ;
I found it on the island of Elephanta, Bombay.

Artopmanta 1vromescens, W. T. BIf.

Nanina (Ariophanta) intumescens, W. T. BLf. Cont. Ind.Mal. no. vi.
J. A.S.B. 1866, p. 32.

Helizw intumescens, Pfr. Mon, Hel. vol. v. p. 321 ; Conch. Indica,
p. 45, pl. exi. fig. 6 (a very good drawing).

Ariophanta intumescens, Theob. Cat. Supp. p. 23.

Nanina (Ariophanta) intumescens, Nev. Hand-list, p. 19.

Original description :—* Shell sinistrorse, narrowly and sub-
obtectly umbilicated, globose, thin ; finely, subplicately, transversely
striated with obsolete decussating sculpture; dull fulvous-brown,
horny, rather lighter in colour just above the periphery and around
the umbilicus ; spire conversely conoid, apex very obtuse, suture
scarcely impressed ; whorls 4%, slightly convex, the last bluntly
carinate, descending very little near the aperture, tumid beneath,
compressed around the umbilicus; aperture large, diagonal, trun-
cately subcircular; peristome white, subexpanded, margins ap-

roaching each other; columellar margin nearly vertical, rather
broadly reflected, partly covering the umbilicus.

millim.  inch.

« Major diameter ............ 32 13
Minor ditto  s..iioceene 26 1:05
AT o visng o f $90 b pciate ke ol 22 09

« Fubitat, Mahableshwur, Western Ghats of Hindustan,

« This fine species of Ariop?zanta hag long heen confounded with
fr., which 1s, however, although a variable shell,
N, bajadera is more globose and thicker, being
transparent ; it has much stronger sculpture
d is always rounded at the periphery near
ghout, while in N, intumescens the

easily distinguished.

at the same time more
(and deeper gutures), an
the mouth, and frequently throu
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blunt angulation is persistent. V. bajadera, too, has a fine vitreous
lustre, while intumescens is dull ; and the former shell is usually of
a greenish-olive colour, though varying in this character, and some-
times resembling the latter. The animals also show a difference in
colour: that of . intwmescens is uniformly, so far as I have seen,
dark cinercous, while that of bajadera is much lighter, but very
variable, The latter shell is found mostly on shrubs, the former
on the ground ; and while éntumescens has as yet only been found at
Mahableshwur, 4500 feet above the sea, bajadera (which is rare
at Mahableshwur) abounds on the equally or nearly equally high
hills of Singhur and Poorundhur, and ‘along the summit of the
‘Western Ghats at ahout 2000 feet. It abounds at Khandalla at
the top of the Bhore Ghat.

¢ T have already mentioned ina previou's paper (Ann. Mag. Nat.
Hist. for February 1863) that an examination of the type specimens
of N. bajadera, Pfr., and N. ammonia, Valenciennes, has showed
these two supposed species to be identical.

«I long doubted the distinctness of the species now deseribed
from N. bajadera ; but although I have specimens of the latter from
many different places, they are all easily distinguished from V.
tntumescens.”’ :

The teeth are similar to those of A. interrupta, var., but the
median teeth have a decided small tooth on the inner margin, ren-
dering them tricuspid; the laterals are long and narrow and gradually
become very small on the outer margin, and are more numerous.

In a radula in Mr. W. T. Blanford’s collection they are arranged
thus :—

50 . 20 ¢« 1 s 27 .-50
Tl

ARIOPHANTA 0YsIS, Bs. -

Heliz cysis, Bs. A.M. N. H. 1852, ix. p. 404 ; Pfr. Mon. Hel. vol.
iii, p. 92, vol. iv. p. 194, |

Heliz cystis, Reeve, Conich. Tcon, Heliz, £, 737.

Helizz cysis (var. ampullarioides), Hanley, Conch. Ind. p. 13,
pl. xxv. fig. 5.

Heliz ampullarioides, Reeve, Conch. Icon. Heliz, f. 1423.

Helize auris, Pfr. P.Z.8. 1854, p. 286. .

Ariophanta cysis, Theob. Supp. Cat. p. 213; Nev. Hand-list,

. 19. |

s Ariophanta cysis, Godw.-Aust. J. A. 8. B. 1880, p. 152.

Mr. W. T. Blanford’s collection contains a labial ribbon of this
species, the arrangement of which is

60 .22 .1.22,60

o)
82 .1 .82
(in 106 rows).
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Original description :—* Testa anguste ¢t profunde wmbilicata,
sinistrorsa, depresso-globosa, tenviusculs, oblique plicato-striata, fusces-
cente-cornea, spira convewd, apice planato ; anfractibus 4, convex:s,
celeriter accrescentibus, ultimo inflato, primo obsolete angulato, tunc
rotundato, antice breviter descendente, subtus tumido ; apertura obli-
qua magna, subovato-lunata, peristomate simplici, acuto, marginibus
conmiventibus, externo et basali viw inerassatis, columellar breviter
reflexiusculo.

¢ Diam. major 43, minor 85, alt. 23 mill.

« Fub, in montibus ¢ Nilgherries,” Inditwe australis, Teste Jerdon.

«Tn form it is more globose and inflated than the other sinistral
Helices, excepting H. (Ariophanta, Beck) cicatricosa, Miill. (China,
Woosung), quesiia, Desh., and bajadera, Pfr. In figure it more
nearly approaches H. quesita, Desh. (Fér. t. 10 B. figs. 10, 12),
but differs in the narrow umbilicus, smaller number of whorls, with
a greater size, as well as in colour, texture, and less developed

peristome.”

ARTOPHANTA THYREUS, Bs.

Heliz thyreus, Bs. Ann. M. N. H. vol. ix. p. 405 (1852); Pir.
Mon. Hel. vol. iii. p. 251, vol. iv. p. 301 ; Reeve, Conch. Icon.

£, 785 ; ‘Conch. Ind. p. 18, pl. xxvii. fig. 6 (good figure).
Ariophanta thyreus, Theob. Supp. Cat. p. 23 ; Nev. Hand-list,

L9,

) Ariophanta thyreus, Godw.-Aust. J. A. 8. B. 1880, p. 152.
Locality. Sispara, Nilghiris, and Annamallays (Beddome).
Original description :—¢ Zesta profunde wmbilicata, sinistrorsa

depressa, orbiculata, supra oered corned, oblique radiatim plicato-

striata, striis spiralibus exilissimis decussata, subtus convewa, polita,
radiato-striata, fuscescente-corned, infra carinam breviter saturatiore;
spira convewiusoula, apice planalo ; anfractibus 4%, conveviusculis,
lents acerescentibus, ultimo obtuse carinato, non descendente ; apertura
obliqua, lunata, intus livide purpured, margine expansiusculo, re-
fleanusculo, columellars breviter recte descendente cum basali angulum
efformante.

« Diam. major 84, minor 29, alt. 16 mill.

¢ fIgb. in India australi. Teste Jerdon. ‘

¢ The umbilicus, although- moderate, is peculiarly deep and dis-
tinet, comparatively with other orbiculate dep_ressed shells of the
group, showing, like H. (Amana, Adams) quesita (Desh., Molucea),

o1l the whorls internally to the apex.”
[OPHANTA LATDLAYANA, Bs. (Animal, Plate XXXTV. fig, 3,

Stoliczka’s drawings.)
Bs. A. M. N. H. xviii. p. 253 (1856) ; Pfr. Mon.

Az
from No. 30 of

Heliz laidlag/_a]?w,
Hel. vol. iv. p. 31 1

CHeZz'a: pariez‘alz's, Martens, Mal. Blatt; p. 167 (1864), teste Ptr.

Helin laidlayant, onch. Ind. p. 27, pl 1vu'1. 85 5 vie fluid
and 5 (fig. 4, from Cuttack, is the unbanded variety),

L5
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Ariophanta laidlayana, Theob. Cat. Supp. p. 28 ; Godwin-Austen, |
Journ. A. 8. B. 1880, p. 155. :

Nanina (Ariophanta) laidlayana, Nevill, Hand-list, p. 18.

Locality. Manbhum.

Original description:—¢ Testa constricte perforata, sinistrorsa,
turbinato-depressa, tenui, oblique striata, striis co';zfertissimis spurali-
bus decussata, nitidiusoula, translucente, albida, fascia 1 supera an-
gusta, rufo-castanea, peripheriam tangente, interduwm 1 supera lata,
et altera infera remotiuscula ornata ; periomphalo et pariete aper-
turali castanels ; spira depresse conoidea, apice obtusiusculo, sutura
leviter impressa ; anfractibus 5 sensim accrescentibus, ultimo ad peri-
pheriam angulato, antice breviter descendente, subtus convewo ; aper-
tura valde obliqua, subquadrato-lundta ; peristomate recto, acuto,
margine columellari subrecte descendente, anguste reflexo, perforationem
constrictam subtegente. ‘

¢ Diam. major 27, minor 23, axis 15 mill.; apert 15 mill. lata,
131 alta. ;

 Hab. in Provineia Bengalensi Bheerbhoom, ubi exemplum unicum
junius detexit J. W. Laidlay ; nuperrime in Provineia Orissse, non
procul ab urbe Cuttack, exempla majora non raro invenit W.
Theobald.

¢* Named after a former Secretary of the Asiatic Society of Cal-
cutta, to whom I am indebted for a specimen found by him many
years ago in the region of the late Santhal insurrection. The re-

discovery of the shell in about 20° N. lat., as well as the detection *

of H. capitium in the same quarter, shows that these species range
through nearly 5 degrees of latitude. The colouring of H. laid-
layyana has much resemblance to that of H. quesita, Fér., but the
shell has nearer relations to 7. interrupta, nobis, and H. irifasciata,
Mill, It differs from H. wnferrupte in colour, depressed form,
greater number of whorls, contracted perforation, descent of the
last whorl above the aperture, and in the disposition of the bands.
When a single broad dark band is present in interrupta, it touches
the angulate periphery. From H. trifasciata it differs in lustre,
less depressed form, want of solidity, contracted perforation, more
vertical columellar lip, and in the disposition of the bands, that
which is above the periphery in #rifusciata never touching the
angle. The colour of the periomphalus and parietes of the aperture
is also peculiar.”

This species varies much: those with a broad brown band of
colour on the upper surface of the whorls extending from near the

periphery to the suture (Conch. Ind, fig. 5, plate lviii.) seem the

most numerous ; some have the band very narrow (fig. 3), and in
others it is absent, as in that given on Plate XXXIV., and fig. 4,
Conch. Ind. plate lviii. '

ARIOPHANTA KADAPAENsIS, Nevill, =nicobarica, Chemn. y
Heliw pomatiacontraria. nicobarica, Chem. ix. P. 7% SRy o
figs. 911, 912.

10
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Heliz nicobarica, Beck, Index Moll. Christ. Mus. Fred., Ap. p.
(1837), a8 a subgenus of Nanina (with no description) ; Pfr. Mon. Hel.
vol. i. p. 40 ; Reeve, Conch. Icon. fig. 1157 ; Han. & Theob. Conch.
Ind. p. 24, pl. lii. fig. 1 (back view only).

Ariophanta nicobarica, Theobald, Cat. Supp. p- 23.

Nanina (Ariophanta) kadapaensis, Nevill, Hand-list, p. 19 (re-
named). ' /

Ariophanta kadapaensis, Godw.-Aust. J. A. 5. B. 1880, p. 152.

« N. nicobarica, Chem., is a misnomer, as it is not found at the
Nicobars.” Tho specimens in the Ind. Mus. Calcutta are from
Golapilli and Jummulmulgoo, Kadapa dist., South India. Collected
by Mr. W. King.

Description in Pfeiffer :— Testa perforata, sinistrorsa, solida,
globulosa, oblique striata, castanco-rufa, ad peripheriam, suturam et
basin albo-zonata ; spira brevis, obtusa ; anfr.5, convewiuseuli, ulti-
mus antice descendens, basi inflatus ; apertura rotundato-Tunaris,
intus concolor ; perist. simplez, obtusum, album, margine colwmellar
refleciusculo, perforationem fere tegente.

«Diam, major 37, minor 30, alt. 27 mill. (Mus. Gray).

¢ fub, in insulis Nicobarisis.”

Genus DURGELLA.
Durgella, W. T. Blanford, A, M. N. Hist. ser. 8, 1863, vol. xi.

p. 81.

Macrochlamys (Durgella) honesta, Stoliczka, 3. AL B BALETL,
p. 248.

Durgella, Godwin-Austen, Proc. Linn. Soc., Zool. vol. xv. 1881,
p. 291.

y Mr. W. T. Blanford in February 1863
in his paper (. ¢.) “ On Indian Species of Land-Shells belonging to
the Genera Heliz, Linn., and Nanina, Gray,” which was really the
first attempt to classify the Indian land-shells by the form of the
animal ; and in the section Nanina the form of the mucous pore at
the extremity of the foot was principally relied on, together with
the character of the shell. It placed several species in their correct
natural divisions which were before unknown ; and the localities
are authentic, which renders the paper & valuable one as regards
their distribution. In Durgella he included three species :—

The type, D- levicula, Bs. Tenasserim (Theobald) ; Prome in Pegu.

D. mucosa, W. & H. BIf, Nilgiri Hills.

D. seposita, Bens. Darjiling. .
T am very doubtful 1f.mucosa can be plaqed in this genus: seposita
may be, perhaps ; but if, as Mr. G. Newﬂ thi.nks, seposita is the
game as my bilineata from the Dafla Hills, then it must be removed ;

true Macrochlamys. 'The species honesta, as placed

for the latter is & :
by Stoliczka in this genus, cannot be retained ; he had not; then ex-

The genus was founded b
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amined the animal of D. levicula ; it is also, I find, a true Maucro-
chlamys. 1In my paper above mentioned I describe this shell from
the typical locality (p. 293)in detail, together with another species,
D. assamica, and two plates (xx. and xxi.) are given ; these de-
scriptions will be given in a subsequent part.

The Additional and Principal Characters of the Genus Durgella.

1. The right and left dorsal lobes moderate, the shell-lobes very
ample ; the right shell-lobe extends from the anal aperture (close
to the upper angle of the shell-aperture) to the columellar margin,
and spreads away over the shell in a broad triangular tongue ; the
left shell-lobe is reflected slightly over the edge of the shell in front,
from near the respiratory orifice, and becomes wider on the lower
margin as it approaches the umbilicus, and is also of triangular
shape when extended. A large portion of the shell is always ex-
posed.

2. The mucous pore is well developed, with a large overhanging
lobe.

3. The jaw is very thin, membranaceous, almost straight on the
cutting-edge, and with a very slight central projection.

4. The odontophore is broader than long, with a central minute
generally bicuspid tooth; the lateral teeth all similar, minutely
sexcuspid or pectiniform, on a curved edge ; very closely set together
and exceedingly numerous. -+170 . 1 . 170+.

5. In the generative organs an amatorial organ is present in
some species, absent in others.

6. Shell thin or membranaceous, globose or depressedly conoid ;

polished, very closely perforate, the columellar margin having mo |

solidity.

The abnormality of this genus, as compared with shells of similar
form, lies principally in the very remarkable odontophore, which is
quite unlike any other Indian species of the Zonitide that I have
examined ; with this, of course, we find the jaw also much modified.
There is considerable similarity with the teeth of Sitale atiegia and
S. infula (figured by Stoliczka in the J. A. 8. B. 1871, pl. xviii.
figs. 4-9) (vide Plate VIIL. figs. 1¢, 2¢, Part IL.) in the multicuspid
or pectiniform laterals and the greater number (153 on each side)
in S. infula; but the centre tooth is large, and the shell-lobes of
the mantle are not developed ; still here we have a relationship or
connection indicated, and shown also in Sitala phulongensis, G.=A.
Part 11. p. 34 (Plate X. fig. 4), for since describing it I have suc-
ceeded in finding the lingual ribbon and jaw. There 18 u._mml}te
central, with a great number of similar lateral teeth, multlcusgld,
curved outwards, and set extremely close, gradually becoming
smaller to the outside, and thus similar to those of Durgcllq Zevzgulﬁ
This form of odontophore, which I have now observedbllr} _se';er
species, a list of which I give further on, differs remarl_qu Y )(’11’;
of the teeth and formula from other genera of the Zonit1 h@ Ut
consider them a distinet group, having a remote relatlonso LS

PART IV,

L
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Sitala and Durgella are intimately connected by this characteristic
dentition,

Durerrnia mixvTA, Godwin-Austen. (Plate XXXIX. figs. 1-6.)

Helicarion minutus, Godw.-Aust. J. A. 8. B. 1876, p. 313, pl. viii.
figs. 1, la, 10.

Locality. Under Toruputu Peak, Dafla Hills (H. H. G.-4.).

Amended description. Shell depressedly ovate, horny, rather solid,
with a glazed polished surface ; colour brown, with an olive tinge,
olive-green by transmitted light; spire rounded ; suture deep ;
whorls 2}, very rapidly increasing; aperture oblique, laterally
ovate; peristome thin ; columellar margin not thickened, oblique.

Size : major diam. 67, minor diam. 4-8, alt. axis 2'7 mm.

4 0:26, 5 019, ,,  0:10 inch.

Animal (Plate XXXIX. figs. 2, 2a), dried specimen after soak-
ing. Head black; foot well mottled with black, the pedal line is
indicated by a double line of short oblong black streaks, with lateral
spots above lying between the lateral grooves; the pedal margin
pale. The central area of the foot beneath is for the entire length
black, a very distinctive character in this species. The right shell-
lobe (fig. 2) is ample, and the left (fig. 3) extends from the respira-
tory orifice, and is reflected over the shell ; a tongue-like process on
the left posterior margin, very narrow behind where it meets the
right shell-lobe. The right dorsal lobe is of normal form and the
left is narrow and continuous, saving a small slit on the left
margin.

Ot(,lontophore. The radula (figs. 5, 5a) is very beautiful and cha-
racteristic of the genus, with one straight central tooth, sncceeded
by equilateral bicuspid teeth, all much curved inwards, and similar,
very numerous, and very gradually decreasing in size to the outer
margin of the lingual ribbon.

190 . 1..190

Jaw (fig. 4) slightly arched and no central projection.

Tt will be noticed at once how the radula of this species differs
from that of D. khasiaca from the West Khasi Hills, alluded to on
p- 813 of my paper “ On the Helicide collected during the Expe-
dition into the Dafla Hills, Assam,” which I at first, in 1876, con-
sidered a variety of D. minuta, but on closer examination even the
shell and animal are distinet in form and markings.

Living animal (Plate XXXIX. fig. 1). Pale horny ; tentacles and
a line from them to the mantle dark coloured, with a dark line
down the upper surface of the extremity of the foot, which last is
mottled on the side. The mantle just covers the edge of the shell,
and the right shell-lobe is moderately developed. The portion of
the body anterior to the shell 1s very short in comparison with the
posterior portion. Total length 17°8 mm.=0'7 inch; head to
mantle 2:5 mm. ; mantle to extremity of foot 107 mm, A well-
marked hooked process above the mucous gland (fig. 14).

L
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DURGELLA KHASIACA, n. s8p. (Plate XXXTX. figs. 7, 7., 7b.)

Locality. West Khasi Hills (2. H. G.-4.).
5 t';I‘hfhshogll ht?il beezn_ drawn fi))ur times the natural size, to bring
it to the size of A. salia (see on Plate XXX i
the slight difference in fc(:rm of these shells.VH.), gubeiichi sty

Shell depressedly ovate, thin, horny, shiny, smooth, with close
fine, transverse lines of growth ; eolour pale ochraceous olive ; s irc;
very depressed, flatly convex; suture shallow ; whorls 8 ;ap?dl
increasing ; aperture oblique, flatly ovate ; columellar max"giu bu{,
weakly developed.

Size: major diam. 67, minor diam, 5:0, alt. axis 2:0 mm.

) 0-26, 5 = 0:20) . 10:08inch.

Odontophore. Jaw thin and horny, nearly straight in front. The

radula (figs. 8, 8 @, 8b) is a beautiful object in the microscope.

225 . 1 .22

in 120 rows, or 54,000 teeth; the central is elongate, with three
equal-sized points ; the lateral teeth are all alike, much curved and
bicuspid, the outer point slightly in excess of the inner, gradually

decreasing in size outwards.;

The right shell-lobe is triangular and extends over the right side
of the shell; the left is reflected over the peristome for some dis-
tance and then gives off a long lingual process. Extremity of foot
very long and narrow.

We at present know

-D. levicula, Bs. Tenasserim.

D. assamica, G.~A. Tezpur, Assam,
D. minuta, G.-A. Dafla Hills,

D. khasiaca, G.-A. West Khasi Hills.

D. christiance, Theob. Andaman Islands.
D. mairangensis, G.-A.  Khasi Hills.
This last will be described in a future part, with descriptions of the

others,

Strara (continued from p. 76).

The odontophore of Sitala crenicincta (described in Parb II. p. 75,
Plate XIIL. fig. 2) is very similar in every way to that of Kaliella
barrakporensis (Plate V. fig, 11), but the outer laterals are not tri
cuspid. The central tooth is very large (Plate XXXVIIL figs. 4, 4a),
tricuspid, the central point broad and long; the median teeth are
bicuspid, with the outer denticle near the base, while in the outer-
most three or four it nearly disappears, There are very fow in the
row, as follows :—

186020 .5.1.5.18%20
25 .1 .25

02

L,
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Karrerna (continued from p. 73).

I also figure a portion of the radula of Kaliclla kezamaensis
(Plate XL. fig. 10), which I described in Part IITL. p. 69, also a
portion of the spermatophore (fig. 11). Among a large collection
of shells from Darjiling in spirit I have been enabled to see the
generative organs of Kaliella barrakporensis (Plate XXXVIIL
fig. 5). There is no amatorial organ. The male organ is long and
eylindrical, with a small pear-shaped kale-sac situated at the junction
of the vas deferens, the retractor muscle being given off some short
distance below. The spermatheca was broken off.

Note. As the measurements given in this work differ somewhat
from those adopted by some conchologists, on Plate XXX VIIL. fig. 6
will be found a figure showing what I term the height of the axis,
viz. the distance from the umbilical region at the base of the last
whorl to the apex of the shell (A B). The height of the body-whorl
is taken from the same point up to the plane of the suture of the
last whorl in front, or BC. The height of the aperture is the per-
pendicular dropped from the upper angle of the aperture to the
peristome below, or ab; the breadth of the aperture from the colu-
mellar margin to the outside edge of the peristome, ¢ d.

Subfam. HELICARIONTNZE.
Genus Hzrrcarron. (Plate XLI.)

Founded by Férussac on the Australian species H. cuvieri, Fér., or
freyeineti, Fér. 1 have therefore gone beyond the limits of my
work, and give a Plate to illustrate this genus, which is so intimately
connected with so many of our Indian forms. It will shaw more
clearly what the extent of the differences are. T am sorry I could
not obtain a larger species for this purpose, and I shall not at pre-
gent give any general description of the genus. '

In the generative organs there is the greatest departure, the
shell-lobes being more like those of Durgella. Thesa particular
Australian, Indian, and African land mollusca thus form a good
gubfamily, under the title of Hurioarioninz.

HELICARION HELENZE, n. sp. (Plate XLI. figs. 1-8 a.)

Locality. Sydney, N, 8. Wales (Dr. J. C. Cox).

Shell elongately oval, polished, quite smooth; colour pale yel-
lowish green ; spire flat; whorls 23, the first small, rapidly increas-
ing, the last mueh expanded and elongated in front; peristome thin,
arcuate above. : ’

Size: major diam. 7:3, minor diam. 4'5 mm.

2 0-29, " 0-18 inch,

Animal (figs. 1,1 a). Beautifully executed water-colour drawings

from life by Mrs. H. Forde, dated the 3rd June, 1870, were sent

[



me by Dr.J. C. Cox, with the animal in spirit. The following
note is attached by Mr Geoffrey Nevill :—¢ Helicarion hyaling, Pfr.,
var. (Sydney). Coloration exact. When taken fresh from its damp
home on the mossy sides of large stones &e., the mantle-lobes almost
iy sover e sl g oy & i O . o g
L g ] is as it appears after a day’s confinement.

I am much indebted to Dr. Cox for sending this species and some
others from Australia, and I am now able in consequence to show
more clearly the anatomy of true Helicarion and the points of dif-
forence between it and the Indian allied forms; they are suffi-
cient to keep them subgenerically apart.

Resembles exactly in its anatomy H. freycineti, Fér. (not Quoy
and Gaimard), from N.S. Wales, figured in Semper’s Reis. Philipp.
pl. iii. fig. 1 (Plafe XLL. fig. 9), even in the form of the flagelliform
kale-sac. :

The mantle (figs. 2, 3) has a similarity to that of Durgella; the
right shell-lobe is, however, the smallest, and is broadly tongue-like ;
the left shell-lobe includes the whole upper and outer margin of the
peristome and terminates on the left posterior side in a tongue-like
process ; both right and left dorsal lobes are very ample, the left one
especially, continuing all round to the posterior side and uniting
with the right shell-lobe (fig. 4). The mucous gland is very dis-
tinct, with a small lobe or horn above it, but the foot above does
not appear to be sharply keeled.

Generative organs (Plate XLL figs. 8, 8@). Ovo-testis in two,

rounded masses, very difficult to separate from the liver in which'it
is imbedded ; hermaphrodite duct extremely and closely convoluted;
albumen-gland small, hard, and oblong ; penis long, twisted back
on itself and swollen at the base, with a long flagellum, within
which the capreolus was in process of formation; spermathecalong,
with a swollen rounded extremity. It had no dart-sac or amatorial
organ, and in this respect it differs from the Indian species that
have hitherto been placed in this genus; the salivary gland rather
lengthened.

Jaw (fig. 6) with a central projection, like H. ceratodes, Pfr.

In the lingual ribbon (figs. 7, 7a, 7 6) the arrangement of the
teeth is

40 .'2.16 .1 .18 2«40
58 . 1 .98

The numbering of the last median teeth in fig. 7a is unfortunately
reversed, 17 and 18 should be the two toeth of transition form next
the bicuspid laterals. The outermost laterals are Very small (fig. 7 b)\
and several are tricuspid in this specimen. I give a copy of the
part of the radula of 7. cuvieri, Fér., as given by Semper (&-e. pl V1.
fig. 11) to show the correspondence.
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Subgenus Avsrexia, Nevill.

Helicarion, Fér., of many authors.

Vitrina, Fér.,of many authors.

Austenia, Nev. Hand-list, p. 16 (Dec. 1878); Godwin-Austen,
P.Z. 8. 1880, p. 294.

This as a subgenus of Helicarion was indicated by Mr. Geoffrey
Nevill in his valuable ¢ Hand-list of Mollusca in the Indian Museum,’
Calcutta, part 1, issued in December 1878. It was not described,
but the type was indicated, viz. 4. gigas, a well-known form on
the Khasi Hills. It is a sufficient departure structurally from
Glirasia of Gray to retain, this latter being more slug-like and
with usually far less developed shells. In a paperin the ¢ Pro-
ceedings of the Zoological Society,” April 1880, p. 289, the animal
of A. gigas was described by me in detail, as well as that of Girasia
shillongensis, and the two compared, and the plates (xxiv.—xxvii.) con-
tain figures of Girasia magnifica, shillongensis, brunnea, and hooker:
(the type), and Austenia gigas and gigas var. minor. A list of
the species as then known in both subgenera was also given and
can now be somewhat added to and amended.

Characters of the subgenus. The animal is somewhat slug-like in ap-
pearance, but with a well-formed shell. The shell-lobes ample. The
right dorsal lobe extends from the respiratory orifice to the posterior
right margin. The left dorsal lobe is large in front and extends from
the same part to the left margin. The shell-lobes are connected all
round the periphery of the mantle-zone, but are reduced in size
and present two distinct right and left contractile lobes; the right
extends to and covers the apex of the shell, while the left extends
over the edge of the body-whorl for a short distance, leaving the
posterior and the greater portion of the upper surface of the shell
uncovered (we haye here, in a more developed form, what is seen
in the genus Macrochlainys). The posterior margin of the shell is
not sunk in a depression of the hinder part of the foot, but the
upper surface of the foot extende in an unbroken ridge to the mantle-
zone. Extremity of the foot truncate, with a large linear mucous
gland, with or without an overhanging lobe ; the pedal line very dis-
tinet. The sole of the foot with a central separate area.

Genital aperture at the lower outer base of the right tentacle.

The generative organs may be compared with those of Macro-
chlamys indica &c., and are, as might be expected, very similar ; the
amatorial organ is always present and well developed, and the
spermatheca is large. The male organ, however, never has the
coiled exeum near the retractor muscle attachment so typical of all
the species of Macrochlamys. The spermatophores are remarkably
well formed and beautiful objects. The teeth of the radula and jaw
as in Macrochlamys indica, The type and other species will be

figured in future parts.
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AUSTENTA PraNosPIRA, Bemson. (Plate XXXVL. figs. 1-5d, Plate.

XXXVIIT. figs. 1-13.)

Vitrina planospira, Benson, A. M i :
Pfr. Mon. ]?Igel. vcfl. v.’p. T AL ML Hist, 1899, B St

Vitrina succinea ?, Reeve, Conch. Tcon. Vitrina, f. 8.

Helicarion (sec. C) planospira, Theob. Supp. Cat, p. 24.

Helicarion succineus, Reeve=planospira, Bs. Ney. Hand-list, p. 14.

Locality. Damsang Peak, Daling Hills (1. Robert). B

Shell imperforate, very depressedly globose, rather swollen, thin
diaphanous, horny, polished ; surface perfectly smooth ; colour i)right;
bronzy olive ; spire rounded, scarcely raised above the last whorl;
suture shallow; whorls 3, rapidly increasing; aperture oblique'
broadly and horizoutally ovate ; peristome curving forward above,
sinuate ; columellar margin nearly perpendicular, but weally deve-
loped. "
Size : major diam. 135, minor diam. 10:3, alt. axis 4:5 mm.

,, 0:53, 3 040 ,, 0:18inch.

Original description :—*T'esta suborbiculato-depressa, peripheria
rotundato-ovata, tenui, levigata, obsolete arcuato-striatula, translu-
cente, polita, cornea; spird convexiuscula, superne planata, sutura
canaliculato-marginata ; anfractibus 3, celeriter accrescentibus, ultimo
antice depresso, leviter descendente, ad peripheriam compresse rotun~
dato, subtus econvewiusculo ; apertura valde obliqua, ovato ?-lunart,
peristomate tenui, Superne anirorsunt arcuato, margine coluwmellart
valde arcuato.

« Diam. major 14, minor 11, axis 5 mill.

« Habitat ad Pankabari et in valle Rungun, Vitrine saliz consers,

TATO OCCUITEns.
«Qnly two dead and imperfect specimens were collected by Mr.

W. T. Blanford. The species is remarkable for the sudden flatness |

of the upper part of the spire, and for the neat shallow canaliculate
suture. It was found in company with a variety of the smaller and
more convex Vitrina salius, B., which Mr, Theobald had previously
taken alive on the Khasia Hills.” \

A specimen from Darjiling has been capitally drawn by Stoliczka's
native artist, and I give a copy of it (Plate XXXV fig. 1). Itre-
presents the body as dlive-brown in colour, and upon the coarsely
papillate mantle and the size I make this identification. M. W.
Robert’s collection from Darjiling contains a number of well-pre-
served specimens, and I can now give a deseription of the animal

(vide figs. 2 & 3). The right dorsal lobe is of the usual form, the
' : ng contraction on the'

left moderately broad, with a slight reenteri :

left frontal margin, The right shell-lobe is broad, with & strongly
papillate surface, some of the projections being mpple—lx‘ke, asﬁgb—
gerved in A, verrucosa, G.-A., from the Dafla Hills (J: A.S. B.(.IL_ 76,
p. 313, pl. viii. £. 5). The left shell-lobe is als0 papillate, = Jeon
tinuous all round to the right; it is broad in front_,d 31‘-'0! ﬂl’g‘L!lg
the peristome, but it narrows suddenly on the left middle margin,

L
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The foot is truncate behind (fig. 4), with a slight overhanging
lobe and a linear gland just reaching to the sole of the foot. This
is divided below into a central area with a lateral margin.

The generative organs (Plate XXXVIIL. fig. 1) are simple, the
amatorial organ being large, showing, when the outer sheath is re-
moved (fig. 1 @), a blunt cylindrical sagitta or dart with longitudinal
muscular ribbing. The intestine (fig. 1 &) shows a large swollen sac
near the esophagus laid open by the salivary gland, The pulmonary
chamber‘is very capacious.

The teeth of the radula are arranged thus :—

50 .1.14.1.14.1 .50
65 .1 .65

Similar to Macrochlamys indica, but the outermost laterals be-
coming gradually very small, the inner point the longest.

Avstenta BENSONI, Pfeiffer. (Plate XXXVI. figs. 6-70.)

Locality. Jessore (G.-4.). :

Vitrina bensoni, Pfr. P. Z. 8. 1848, p. 107 ; Pir. Mon. Hel. vol. ii.
p- 497 ; Reeve, Conch. Icon. Vitrina, fig. 9 ; Hanley, Conch. Ind.
p- 29, pl. Ixv. figs. 1-4.

Helicarion (sec. C) bensoni, Theob. Supp. Cat. p. 24.

Helicarion bensoni, Nev. Hand-list, p. 14, with this note :—¢ Mol-
lusc granulated, especially the mantle, which is quite rough, being
covered with small papille ; it entirely covers the shell ; jaw smooth,
with slight projection in centre (W. 7. B.). Botanical Gardens,
Calcuita and Chandanagar.”

Stoliczka has left a drawing (No. 2) with this title, and a note in
his handwriting is as follows:—*¢ Dull greenish grey,with a very slight
pinkish tinge, or very pale olive with some dark irregular blotches; the
larger marks on the mantle-lobes are whitish ; pedicels dusky ; sole
of foot in three parts, middle narrowest, white, lateral parts dusky,
speckled white.” This drawing, which is very accurate, I reproduce
(vide Plate XXXVI. fig. 6, nat. size); it shows the large expanded
shell-lobes covering almost the whole shell save a small slit, and the
animal conforme to the description of the genus in the ridge of
the foot behind extending unbroken to the mantle-zone.

For radula see Plate XXXVIII. fig. 2. The formula is

45°.7°8 . 12\: 1T 512 587,146
60 .1 .60

Tt is like the general form of Macrochlamys,. the laterals after the
fifteenth being bicuspid, the inner cusp or point considerably exceed-
ing the outer cusp in length; the central and median are elongate,
tripuspid in form. :

Original description:—* V. testa depressiusoula, tenui, striatula,
nitida, pellucida, pallide cornea ; spra via clevatd, obtusa ; sutura
impressa, submarginatd ; anfractibus 34, convewiuseulis, ultimo sub-
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depresso, pfiripheﬁa rotundata, basi lato ; apertura obligua, lunato-
subcirculari ; peristomate simplice, subinflexo, marginibus conniventi-
bus, supero antrorsum subdilatato, columellari recedente, perarcuato.
< Diam. 12, altit. vix 6 mill, i
“In the Botanic Garden of Calcutta ; collected by Mr. Benson.”

AUSIENTA BENSONT, var. SYLHETENSIS. (Plate XXXVIIL fig. 3.)

Locality. In a wood on bank of the Soorma river
between Atgaon and Chatak, Sylhet District. 2iabont e
Shell depressedly ovate, thin, horny, shining, smooth surface:
colour dull olive-green ; spire flattened, rounded; suture shallow :
whorls 3, gradually increasing; the last tumid; aperture obliquo’
broadly ovate; peristome arcuate in front above; columellar ma.rgin,
oblique. :
Largest specimen :—
Size: major diam. 103, minor diam. 8:5, alt. axis 4 mm.
5 0-41, ® 0:34, ,, 016 inch,
This species differs from bensoni in the last whorl being more ex-
panded in front, its thinner texture, and greener colour. The teeth
of the radula are also modified in number, although of same type,
as shown in Plate XXXVIIL. figs. 2 and 8¢ ; the central teeth being
exactly similar in both forms, are not repeated. Their arrangement
18 ] %"
64 .12 o141 . 14 02 .64
80 .1 .80
(in 102 rows).

The outermost (fig. 3¢) are very small and show a tendency fio b
pectiniform, so characteristic of Durgella, and which in this case 'is
evidently produced by the merging together at an early stage of de-
velopment of two teeth into one. :

The left shell-lobe (fig. 8 ) is narrow, giving off a bread linguate
process on the left margin; the left dorsal lobe is long and narrow,
with a slight indentation opposite the above expansion. These
differences taken together, in spite of the similarity of the whells,
incline me to consider A. sylhetensis a distinct species.

Animal ahout an jnch long ; tentacles black; body light; extre-
mity of foot mottled with black and green. The animal carries
this extremity turned up (as shown in Plate XXXVIIL fig. 3a,
which are copied from drawings made by me from life). On the
under surface is an opening, from which exudes the mucous matter
as the creature crawls ; it can be seen flowing down th'e _uuder%de
of the foot in great quantity to the surface upon which it is moving.
Shell in living animal dark, from the markings of the shell showing
throughit ; the oral tentacles short and light coloured, situated very
near the mouth, Another animal from the same locality was thus
deseribed in my field note-book :—** Light y ellowish greex;l; te?taclcs
darker, the lower light ; a very few dark markings no:}:‘ tl 8 tg and a
extremity of foot,” This, after all, is the same-as TEI AHOA0S
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described, for after examining it for some time it began creeping
with the extremity raised in the same manner; so that it is the
occasional habit of this species, which I at first thought was an indi-
vidual peculiarity, due to the malformation of some muscles or injury
to the nervous system.

AUSTENIA ? sALIA, Benson. (Plate XXXVII. figs. 1, 1 @, 1 6.)

Vitrina salius, Bs., A. M. N. Hist. 1859, iii. p. 189 ; Pfr. Mon.
Hel. vol. iv. p. 799.

Helicarion salius (sec. C), Theob. Cat. Supp. p. 24.

Helicarion salius, Nevill, Hand-list, p. 14.

_ Austenia salia, Godwin-Austen, P. Z. S. 1880, p. 298.

Locality. Teria Ghat, Khasi Hills. (4. H. G.-4.).

Surface like ground glass, with indistinet, transverse, close lines
of growth ; colour pale ochraceous ; whorls 3.

Specimen figured :—

Size: major diam. 9:8, minor diam. 84, alt. axis 3:5 mm.

! 0:39, n 0:33, ;  0:14inch.

Largest specimen :—§ize : major diam. 12:0, minor diam. 10-0 mm.

In no specimen that I possess from the typical locality does the
last whorl descend near the aperture, as in specimens from Panka-
bari, near Darjiling.

Original description:—¢ Testa subgloboso-depressa, peripheria ovata,
tenuissima, fragili, nitidissima, pellucida, fuscescenti-cornea vel pal-
lide cornea, obsolete arcuatim striatula ; Spira brevissime conovdea,
sutura leviter impressa, marginata ; anfractibus 3%, rapide accrescen~
tibus, ultimo depressiusculo, subventricoso-rotundato, antice superne
antrovsum arcuato ; apertura obliqua, subrotundato-lunari, peristo-
matis margine columellart subverticaliter descendente, superne viw cal-
loso, basaly leviter arcuato.

¢ Diam, major 8, minor 6, axis 4 mill.; apert. lat. 43, alt.
47 mill,

« Habitat ad Teria Ghdt, cum precedente.

« T have named this little species from its habit, observed by Mr.
Theobald, of springing several inches from the ground, like the little
Cape Heliw Tollini, Albers, recorded in a former number of this
Journal on the authority of Mr. E. L. Layard. V. salius also occurs
near Darjiling, where Mr. W. T. Blanford has found it sparingly, in
company with another new species. ! ]

« Mr. Theobald met with my large species, Vitrina gigas, at
Cherra, on the mountains above Teria Ghdt; ip was not common,
On the limestone at the same place, a solid variety of the Western-

Himalayan shell, H. plicidens, B., was common,”

AvsrENTA ? BALIA, Bs., var. OVATA. (Plate XXXVIL. figs. 2, 2a,

25.)
Locality. Pankabari,
Shell rather more glo

near Darjiling (coll. W. T. Blanford),
bose in form than the Teria-Ghat shells, the
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}iagsst:wlrl})oralng.e;cg;ding and rather more expanded in front (,pomﬁal'e
Size: major diam. 9:8, minor diam. 7-8, alt, axis 4 mm.
2 0-39, ) 0-31, » 016 inch.

AUSTENIA ? PANCHETENSIS, 1. 8p. (Plate XXX VIL. figs. 3,8 a, 3b.)

: gt))cality. Panchet Hill, near Ranigunj, L. Bengal (ex coll. W. Blan-
ord).

Shell imperforate, depressedly globose, rather thickened, covered |

with a strong epidermis ; colour dull ochraceous brown ; spire de-
pressed, rounded ; suture shallow ; whorls 3, flat above, and rapidly
increasing, the last descending ; aperture very oblique, ovate; peristome
rather thickened, columellar margin perpendicular.

Size : major diam. 10-7, minor diam. 9:0, alt. axis 45 mm.

This shell is very distinct from . bensoni in the manner in which
the last whorl descends near the aperture and in its more shelly
stracture and globose form. There is only one specimen in Mr. W.
Blanford’s collection. It is very probably the No. 16, Helicarion

ovatus, Nev. Hand-list, p. 14, 8 specimens Rajmahal, Sikrigulli,

and Patna (coll. Col. G. Mainwaring and Dr. Oldham).

AvsTENTA PAPILLASPIRA, 1. sp. (Plate XXXVIL. figs.4,4a,45.)
Locality. North Khasi Hills. |

Shell imperforate, globose, membranaceous, shining ; sculpture,

transverse undulations of growth, otherwise. quite smooth ; colour
pale ochraceous green ; spire somewhat raised, small, apex like a
small nipple ; suture shallow ; whorls 4, irregularly wound, closely
80 at apex, the third covering the second on the anterior margm,
the axis not being straight ; aperture oblique, widely ovate; peri-

stome sinuate on upper margin, curving forward ; columellar margin *

perpendicular, a slight reflection at umbilical region.
Size: major diam. 11:0, minor diam. 88, alt, axis 4/6 mm.
Differs from A. salia in the greater number of whorls and pecu-
:Iiar, dsmuller, closer-wound, nipple-like apex. Three specimens were
ound. ] e

AvsTENIA ? aroBosa, Godwin-Austen. (Plate XXXVIL figs.
5a,5b.)
Heliz (Nawina) globosa, Godw.-Aust. J. A. S. B. 1876, p. 812.

Helicarion No. 17, n. sp. (prox. H. bensont), Nev. Tand-list, p. 51,
5 sp. from Dikrang and Toruputu Peak (G--4.) W

Locality. Toruputu Peak, Dafla Hills (A. H. G.-4.). >

Shell imperforate, tumidly globose, very thin, tmusparcn}f;-,"ghgsgy,
quite smooth ; colour pale ochraceols; re mode_mltely high, de-
pressedly conoid ; whorls 3, last well rounded, rapidly u)orel:;smg;
aperture oblique, rotundately oval; columellar margin Weak, not

thickened,

L.
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Specimen figured :—

Size: major diam. 9-4, minor diam. 7-5, alt. axis 3-4 mm.
i 037, 0-30, ,  0-14 irch.

Largest specimen :— .

Size: major diam. 9'5, minor diam. 8-0, alt. axis 4'8 mm. :

Original description :—* Shell very globose, thin, and glassy, pale
ochre; whorls 4, the last large and expanded below. Aperture
broadly lunate. Apex rounded.

¢« Alt. 028, major diam. 0"-40.

¢ Animal dark grey, becoming pale fleshy on extremity of foot,
which is broad behind, with the lobe over the gland much hooked.
Tentacles rather thick at base. Length 12, tentacles 0"-2.

¢ Hab. Summit of Toruputu Peak.

¢ This shell is of the form of . salius, but is much larger; and
the animal differs considerably.”

Subgenus ArricARION, Godw.-Aust.

A¥r1cARION PALLENS?, Morelet. (Plate XLII figs. 1-7.)

Locality. Abyssinia (from Mr. Damon, as Vitrina rippelliana,
Pfr.y!

Helicarion pallens, Morelet, Annali del Museo Civico di Storia
Naturale di Genova, p. 190 (1872).

Shell ovoid, depressed ; surface smooth ; spire very slightly ele-
vated near the apex, which is rounded ; whorls 3, closely wound,
the last expanding much ; the line of suture is not a regular spiral,
from the last whorl closing in on the second and narrowing its
breadth in front very considerably.

Size : major diam. 13, minor diam. 94 mm.

Animal (Plate XLII. figs. 1, 2, 8), in spirit-specimen, 22:5 mm,
in length, with a truncate glandular extremity of foot; the pedal
line distinet, with some black spottings, the pedal margin having a few
ab the posterior end ; the dorsal portion above is also darkly mottled.
The mantle-lobes are finely and distinctly papillate and closely
mottled with black. The right shell-lobe is broad, extending towards
the shell ; it narrows posteriorly, and is continuous round to the left
shell-lobe. The right dorsal lobe is small, but the left very ample
and continuous. The ridge of the foot behind, just beneath the
posterior margin of the shell, forks into two ridges (fig. 3), and this
portion of the shell rests in the long triangular depression between
them, a formation of the body similar to that of Glirasia.

Odontophore (figs. 6, 6a, 6 ). As in Macrochlamys ; the laterals
bicuspid, the inner cusp much longer than the outer, which is small
and on the last scarcely developed. The teeth are arranged
r 982N T2Vl IS idy %

42 . 1 . 42

The jaw (fig. 7) is much arched, with a concave cutfing-edge and
a central projection.
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ThThe _bucca]i mass has a strong retractor muscle (Plate XLIL fié: 5).
= :rlt? kls fbt short narrow cesophagus passing into a very capacious -
at’i‘-hle es om:_ch, on the side of which the salivary gland lies.

2 generative organs (fig. 4) are very simple ; there is no ama-
orial organ. The spermatheca is short, with a round-shaped sac at
the posterior end. The male organ is a simple, long, cylindrical
tube with a strong, short, retractor muscle, and thus similar to that
of the genus 4”071, and so very different to the more complicated -
form of Girasic and allies, and also to the Australian form of true

Helicarion (vide Plate XLL.). The albumen-gland is very large.
Although the combined characters of this specimen would place it
in the subfamily Helicarioning, it differs sufficiently from the Indian
genera Girasia and Austenia, and also from the Australian genus
Helicarion, to be placed in a separate subgenus. For these East-'
African forms I would propose the subgeneric title Africarion.
There is considerable doubt regarding the identification of Damon’s
specimen. Blanford, in his work ‘Geology and Zoology of Abyssinia,’
records three species of Vitrina (p. 475), and among them V. riip- |
pelliana *, apparently only one (unnamed) he captured alive at Lake
Ashangi, and he notices that it is a true Va¢rina withno mucous pore.
In Nevill’s Hand-list, p. 18, under V. mamillata, Martens, from above
locality, is a detailed description by Blanford of this species, which
I will copy :—- M
¢ Animal apparently not retractile ; mantle large and rugose, only
partially reflected over peristome, a little more so over the shell at
the suture; foot coarsely granulate above, sole not margined by a
furrow at the side; tail bluntly keeled above, pointed, with no trage
of a gland ; three furrows from near breathing-orifice to lower ten-

tacles, lower two uniting in front; lower tentacles short, upper one

(eye-pedicels) moderato ; the rounded process of the mantle, reversed
over the suture, sometimes reaches the apex, and appears easily ex-
tensible. Pale flesh-colour, yellowish on back, two dark lines from
base of tentacles ; mantle with opaque yellow spots; jaw narrow,
without process in centre, smooth.” ‘ :
Mons. Bourguignat has lately published (1883)a work, ¢ Fistoire
Malacologique de 'Abyssinie.” 1In this a small species (raffrayr) 8
described and placed in Helicarion ; it is figured with &, mucous
pore on pl. vii. fig. 18. H. lymphaseus, Morelet, and H. pallens,
Morelet, are also referred to as occurring in the Bogos country :
riippelliana is placed in Vitrina, and on pl vii. fig. 10 the very
pointed form of the extremity of the foot is given. !‘he specios
received from Mr. Damon is about the size and form as rgqapﬂuz%fﬂ;
the identification must be wrong, bub at any rate the African habitub
would appear to be correctly given by him. 3 :
On relfgfring to Mr. Damg'ng;or theyhistor__v of this spet';z'iy he says :
—<T have only had Abyssinian shells from Issel and & dealer named
107 ; Pfe. Mon. Hel. vol, ii

* Vitrina riippellias . P.Z.8. 1848, p:
p- 503 ("97;‘; gﬁg};’efzgt';%,l()}g-) s =7. ddrnaudz P fr;,W;. B}%"{gg’mzﬁgl- Abyss.
p- 475 ; J.'R. Bourguignat, Malag. Abyss, P 20, pl. 7. B8 :
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Wesel of Hamburg. The Vifrina in question must therefore have
been from the latter.. . . .I see that the specimen in question came
to me in 1870.” Monsieur A. Issel has very kindly given me the
information that, during his trip into the Bogos country, he only ob-
tained V. caillaudi and Isseli, and Helicariom lymphaseus and pallens,
but not V. riippelliana ; therefore Mr. Damon could not haye received
it from him. He continues, the two species of Helicarion were pre-
served by me in spirit, but that on looking for them in the Museo
Civico di Storia Naturale, Genova, only the shells remain, the animals
having probably decayed and the shells removed from the tubes.

The animals of these two species of Helicarion are thus described
by Morelet (7. c.) :—

Her1oARION TyMPHASETS, Morelet, t. ix. f. 4.

« T7animal est épais, finement grenu, d'un fauve livide, couleur de
fer sur le dos; le pied, nettement tronqué, est percé d'un pore
assez large que l'on voit & l'eeil nu. Le plan locomoteur est separé
du corps par un sillon.

“ Testa depressa, tenuissima, nitida, hyalina, pallide fulva, in-
aqualiter arcuato-striata ; spira planulata, vertice obtusa, via pro-
minula ; sutura strictissime marginata ; anfr. 3, superne plani,
subtus convexs, ultimus celeriter crescens, subelongatus ; apertura 0b-
liqua, oblonge ovalis, basi rotundata, marginibus rectis, parallelis.

“ Diam, maj. 13, min. 9, altit. 6 millim.”

HrricsRToN PALLENS, t. ix. f. 5.

¢ T/animal ressemble tout & fait au préeédent; le lobe postérieur
du mantean est marqué d’un ligne couleur de fer dans le sens longi-
tudinal.

« T, superne depressa, subtus turgidula, tenuis, striolata, mitida,
pellucida, pallide siramined ; spira brevis, obtuse rotundata ; anfr. 3,
conveaiuseuli, ultimus amplus, justa suturam margmatam radiatim
obsolete plicatus ; apertura perobliqua, lunato-ovalis, margine colu=
mellari arcuato nec membranaceo,

« Diam. maj. 12-13, min. 8, altit. 5 millim.”

Both found in the Bogos country by Messrs. Issel and Beccari.

From the dark line on the left shell-lobe of Mr. Damon’s specimen
(Plate XLIIL fig. 2) I believe it to be this last species.

While these sheets are passing through the press, I have just
received two more specimens from Mr. Damon, As regards the
animal, they agree with H. pallens, but n the size and form of the
shell better with H. lymphaseus. _Mongleur_ISSel will, I hope, do
me the fayour of settling the true identification, after a comparison
of these specimens with the types at Genoa. 1t may possibly be a
new species. In both specimens the whorls are irregularly wound,
the last contracting and covering over the second.

L
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The examination of many different species of Macrochlamys and
those of allied genera begins to afford sufficient material on which to
base their classification ; and I am now convinced and hope to show
that a system commencing with Helicarion, as if that were a primor-
dial form, cannot be adopted. I think I have given sufficient examples
of the modification of the shell-lobes of the mantle in these genera
and subgenera to show clearly that their gradual growth has been
in the direction from genera without such appendages to those that
possess them. Climate has, no doubt, had a great influence in
producing this change, certainly facilitating the growth of it. The
highly-heated damp atmosphere of the Khasi Hills, particularly the
southern side, where for hours the air is in a state of complete satu-
ration, tends to the enlargement of such appendages, until we reach
forms like Austenia bensoni, planospira, &e., and with still greater
extension and spread of the same part of the mantle in species like
Girasia hooker: &c., where the junction of the two originally dis-
connected lobes is so admirably shown by the distinet cicatrice along
the line of junction (P. Z. 8. 1880, pl. xxiy. figs. 1, 2, and pl. xxvii.
fig. 1), indicating that even in the young the lobes are not quite
united, but do so as development proceeds, an interesting case of the
tendency of homologous parts to cohere, one of the many interesting
facts put forward by Darwin. The interesting result is yet to be
noted, that as the animal thus gains an extra protection to the
most vital organs of the body within the spire of the shell, this latter
structure becomes less and less developed until we find only a mere
thin horny or membranaceous shell ; for instance, in forms such as
Girasia burtii, where the shell-lobes unite completely, the apex of
the spire is reduced to a mere nucleus, of rounded form, at the end’
of a narrow strip of thin membrane, which readily breaks off from it.
This cannot be considered a retrogression or deterioration in develop-
ment ; from a pure conchological point of view it may be, but in
fact it is a great stride in advance. l

This slug-like form which, having got rid of a structure superflu-
ous to its existence and a great tax on its powers to construct, re=
mains as perfectly developed in all its organs as the most highly
specialized mollusks with solid shells, and is able to hold its own
against its numerous enemies ; in fact, its form is greatly in favour
of its prolonged existence, seeing that it is better able to conceal
itself deeper among the crevices of the rocks, under stones, and in
the cracks of fallen trees, or underneath the bark, situations inac-
cessible to most of the shell-hearing species, certainly to all those
of equal size. I do not think it is possible to find a better instance
of gradual development of species, 7. . With so many existing gk
presented to us by these interesting forms of the Zonitide. It is
not difficult to imagine a similar kind of evelution from some helj-
coid ancestor developing a form like our COMIION Arion 0‘1; i,
Development has in this case proceeded further, for in tfese two
genera the body-cavity extends to t}}e extrexglty IOfbthe& 00‘5,}?@
is occupied by the coils of the infestine, the liver-lobes, &¢.  Now
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even in some species of Girasia we see a tendency to a similar de-

velopment, viz. a diminution in the size of the muscular foot and the
body-cavity extending considerably further back into it in a posterior
direction and occupied by a great fold of the intestine and a mucous
gland. The evidence of gradual development shows that Girasia
must be placed towards the end of the series of genera of Indian
Zonitide. Many more genera must yet be examined before this

classification can he completed.

EXPLANATION OF PLATE XXII.
All enlarged 2+4.

Fig. 1. Macrochlamys petrosa, Hutton.
2, 2a. prona, Nevill.

Rajmahal.
Mussoorie, N.W. Himalaya.
Andaman Islands.

S —— eaul, Theobald.
4,4a. splendens, Hutton. Mussoorie.
5. —— shengorensis, G.-A. Dafla Hills.
6,6 a. choiniz, Benson. Andamans.
EXPLANATION OF PLATE XXTII.
All enlarged 24.
Fig. 1. Macrocklamys hardwickez, G.-A. Calcutta.
2. Ditto. Sylhet:.
3. Ditto, var. politulus. Eastern Assam.
4. Ditto, var. Darrang.
5. Macrochlamys lhotaensis, G.-A. Lhota-Naga Hills.
6, 6 a, —— opiparus, G.-A. Darjiling.

EXPLANATION OF PLATE XXIV.
All enlarged 2+4.

Fig. 1. Macrocklamys atricolor, G.-A.
2. Ditto, large var.
3. Ditto, small var.
4. Ditto, var.
5. Ditto, var.
6. M. cacharica, G.-A., var. glauca.
7. M. lubrica, Bs.

North Cachar Hills.

Munipur Hills.

Munipur Hills and Burrail range.
Dafla Hills.

Khakyen Hills, Upper Burmah.
Dafla Hills.

Darjiling.

EXPLANATION OF PLATE XXV.
Macrochlamys atricolor, G.-A. Munipur Hills.,

Fig. 1. Animal, spirit-specimen, showing mantle and shell-lobes, X 2:4,
2. Ditto, viewed from right side, showing position as regards the

shell, X 15.

3. Ditto, mantle, viewed from left side, X 2-4. .

4. Entire animal, left side, X 2'4.

5. Head, viewed from right side, showing position of generafive aper-

ture, X 2'4.

6. Head, front view, showing form of mouth, X 4,

7. Bstremity of foot, view!

from behind, x 7.

8 Mantle, viewed from below or inside, showing the division into

two lobes.

9, Same view of mantle in M. indica, Bs. Caleutta,
10, Mantle of M. indica, viewed from the outside, showing the addi-

tional shell-lobe,
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EXPLANATION OF PLATE XXVL
All enlarged 24,

Fig. 1. Macrocklamys? resplendens, Phil, Tenasserim
2. Ditto. Cambodin..
3. . Ditto. Siam,
4, ——? consepta, small var. '.l‘enas.serim
5, b a. Macrochlamys koliaensis. Assam.
6. poliissima, Pfr. Ceylon
7 — jainiana, n. sp., G.-A. Parisnath,
8. —— jainiana, n. sp.,=stricklandi, M8., G.-A, Jeypur.

EXPLANATION OF PLATE XXVII, }

(Vide shell of Plate XXIV. fig. 2.)

Fig. 1 a. Macrochlamys atricolor, G.-A., jaw, X 12. Munipur Hills,
15. Ditto: teeth of radula, X 360.

1e¢. Ditto: salivary gland: a, intestine; ¢, duct of gland.

1d. Ditto: generative organs, X 24,

9. Macrochlamys cacharica, n. sp., X 24, Munipur, Hills,
9a. Ditto: jaw, X 12. "

9%, Ditto: radula, X 360.

9¢. Ditto: generative organs, X 4.

3. Macrocklamys atricolor, small var, Kopamedza Peak, Naga Hills. 0

EXPLANATION OF PLATE XXVIIL

Fig. 1. Macrocklamys hardwickei, n. sp., portion of radula. Calcutta.
1 a. Ditto: generative organs, enlarged.
14, Ditto: male organs, much enlarged.
9. Macrochlamys jainiana, n. Sp. Parisnath, Portion of radula, ‘
median and lateral teeth, X 360. \
2a. Ditto: jaw, X 12.
2 4. Ditto: portions of the spermatophore, X 50.
9e¢. Ditto: ditto, X 180:
2 d. Ditto: ditto, X 180.
92¢. Ditto: spermatophore, posterior end of, X 180. \ v
8. Macrocklamys koliaensis, n. sp. (vide Plate XXVI, figs. 6, ba):

portion of radula, X 360.

EXPLANATION OF PLATE XXIX.
G-A., X 24 Munipur Hills.

¥ig. 1, 1 a. Macroohlamys castango-labiatd,
9. Ditto, x 2:4. Asalu. W
3. Ditto, X 2'4. Rezameh, Naga Hills, 5
4. Ditto: mantle and lobes of No. 1, X 4.
5. Ditto: jaw, X 12. &
6. Ditto: central portion of radula, X 180.
6 a. Ditto: an Asalu sp., X 340.
6. Ditto: median teoth 6 to 10, X 340
8¢, Ditto: outermost laterals, X:340.
7. Ditto: generative organs of No. L x4 ?

PART 1V.
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EXPLANATION OF PLATE XXX,

Fig. 1, 1 a. Oxytes oxyles, Bs, Shell, natural size ; largest specimen from
S.W. Khasi Hills,
2,2 a. Ditto: usual size. Same locality.
3. Ditto: animal. Cachar. From original drawing (No. 36) by

native artist in Library, Indian Museum, Calcutta.

3a. Ditto:
3 4. Ditto:

the mucous gland, viewed from above.
tentacles.

4. Ouytes orobia, Bs., from Stoliczka’s original drawing (No. 45), made
by & native artist.

EXPLANATION OF PLATE XXXT.
Fig. 1. Ozytes cycloplaz, Bs., nat. size, juv. W. Bhutan Hills.
2. D

itto :
3. Ditto:
4. Ditto:
5. Ditto:
6. Ditto:

6 a. Ditto:

6 4. Ditto :

7. Ditto:
8,84, 8b.

animal, shell removed, viewed from right side, X 4.
extremity of foot, viewed from behind, X 4.
mantle-edge, as seen from left side, X 4.

jaw, X 12

radula, centre teeth of, X 1S0.

last median and first lateral teeth, x 180,

outermost laterals, X 180.

generative organs, X 4.
Ouytes cycloplaz, Bs., adult shell, nat. size. Darjiling,

EXPLANATION OF PLATE XXXIT,

Fig. 1. Owzyfes orobia, Bs. Darjiling. Animal, from spirit-specimen, left
side, with shell nearly all removed.

1 a. Ditio:
15. Ditto:

right side and sole of foot.
the left postdorsal lobe, enlarged.

2. Ditto: jaw.

8. Radula, central portion, X 200; 8. Ditto, newer teeth; 35.
9th, 10th and 11th median; 3e. 15th to 20th lateral teeth;
3 d. The outermost laterals,

4, Portion of animal in apex of shell, showing position of the herma-
phrodite duet and liver-lobes.

6. Generative organs,

ba. Junction of hermaphrodite duct with the albumen-gland, very

much

enlarged,

b b. Portion of male organ, showing the kale-sac and coiled emcum
of the retractor muscle.

BEXPLANATION OF PLATE XXXIII.
Fig. 1. Ariophanta immerita, W. BIf., nat. size. South India.
2

. Ditto:
2 a. Ditto:
3. Ditto:
3a. Ditto:
4, Ditto:
5. Ditto:
ba. Ditto:
54, Ditto:
6, Ditto:
6 a. Ditto:

mantle viewed ftom left side, shell removed, X 4.
the same turned back.

side view of extremity of foot,

back view of same, showing mucous gland.

jaw, X 7.

teeth of radula, eentral portion, x 34(),

20th to 24th median, 25th and 26th intermediate
outermost laterals. %
generative organs, X 24,

male organ, X 4.

7,7 a. Ariophania levipes, Mill,, nat. size, Bombay.
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EXPLANATION OF PLATE XXXIV.

Fig. 1. Ariophanta lzvipes, Miller.
1a. Ditto: extremity of foot from above.
2, 2 a. Ariophanta interrupta.
3. —— laidlayana, Pfr.

The above are copied from drawings by a native artist.

. Ariophanta ? retrorsa, Gould, nat. size. Tenasserim.

. Ditto: sculpture of last whorl, X 12.

. Ariophanta interrupta : sculpture of last whorl, X 12.

—— retrorsa: jaw.

 Ditto: central and three median téeth of radula.

8¢, Ditto: 8th, 9th, and 10th niedian, 11th transition, and first laterals.

TP

 EXPLANATION OF PLATE XXXYV.
. 1a. Macrochlamys dalingensis, G.-A., X 24, 'W. Bhutan Hills.

Fig. 1
9. Ditto: seulpture on last whorl, X 50.
3. Ditto: animal, right side, showing mantle and shell-lobes, X 4.
4, Ditto: ditto, left side, ditto, X 4. !
5. Ditto: ditfo, front view, X 4.
6. Ditto: extremity of foot, showing mucous gland, X 7.

7. Ditto! jaw, X 12.

8. Ditto: odontophore, central teeth, X 200
8a. Ditto: ditto, X 200.

8 5. Ditto: ditto, last laterals, X 200.

9. Gtenerative organs, X 24.
10. Buceal mass, mucous and galivary gland, X 24.

EXPLANATION OF PLATE XXXVIL

Fig. 1. Aust{mz’a planospira, Bs. Darjiling. From a drawing by & native

artist. SR

9. Ditto: from a spirit-specimen, right side, X 94, Western Bhutan
Duars.

3. Ditto: ditto, left side, X 2:4. Ditto. . )

4. Ditto: the mucous gland, viewed from behind, X 7. Ditto.

b. Ditto: shell, nat. size. Ditto.

5a, 5b, 5e, bd. Dittot shell, X 24. Ditto.

6. Austenia bensoni, Pfr., nat. size. Oalcutta.
a native artist. A

7,%7a,76. Ditto: shell, X 24, Jessore Distriot.

Trom a drawing by

EXPLANATION OF PLATE XXXVIL

i ia Ghat.

Fig. 1, la, 1b. Austenia salia, Bs., X 24. Teria

§ 2,’ 2a,2b. —i s;lia, Bs., var. ovala, X 24, Egg;?ri?(:ugnl.
3, 3a,3b — _pam:kaz’cusis, % 24. 54 ¥ N.W. Khasi.
4 4q, 4b —— papillaspin@, G-A, X 24 Dafla.

6, 6a, 5b. —— globosa, X 24
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EXPLANATION OF PLATE XXXVIIL.

Austenia planospira, Benson, . W. Bhutan Hills.

Fig. 1. Generative organs, X 4.
la. Amatorial organ, X 7.
1 5. Buccal mass and gland, salivary gland, &c., X 4.

Austenia bensoni, Pfr. Calcutta,

2. Radula, median and laterals, X 340.

3. Shell,

Austenia bensoni, var. sylhetensis. Sylhet,
X 24,

3a. Extremity of foot and mode of carrying it (enlarged).

3 b. Mantle-edge removed, X 4.

3 e. Radula, X 340.

4, 4 a. Sitala crenicincta (Plate XII1. figs. 2, 8): radula, X 1250,
b. Kaliella barrakporensis: generative organs, X 12.

6, To illustrate the dimensions as given in this work.

EXPLANATION OF PLATE XXXITX,

Fig. 1. Durgella minuta, G-.-A. : from life, nat. size. Dafla Hills,
9 .

2
3
3
4
b.
)
6.
7,
7

.+ Ditto: view of right side, showing the shell-lobes, X 4.
a. Ditto: left side, ditto, X 4.
. Ditto: shell, X 4.
a. Ditto: ditto, x 2+4.
. Ditto: jaw, X 20.
Ditto: central tooth of radula and adjacent teeth, X about 1250.
@. Ditto : laterals near margin.
Grenerative organs, X 7.
7 a. Durgella khasiana, G.-A., from life, nat, size. West Khasi Hills,
b. Ditto, X 2-4,
Ditto: central teeth of radula, very much enlarged.

8.
8.a. Ditto: ditto, two rows, X 340.
84&. Ditto: the outermost laterals, very much enlarged.

EXPLANATION OF PLATE XIL.

Fig. 1. Macrochlamys kala, G.-A.: shell, X 4. Western Bhutan Hills.
1 a. Ditto : ditto, X 24.
1 4. Ditto: ditto, nat. size.

PRROdee ©

orf1
11, Ditto: a portion of spermatophore,

. Ditto : animal, viewed from right side, shell removed, showing
ghell and dorsal lobes, X 4.
Ditto :
Ditto:
Ditto :
Ditto:
Ditto:
. Ditto: x 12.
9 g(l 'l‘eeJth of radula, % 840.
10,’ 10 . Macrocklam

ditto, viewed from left side, X 4.
ghell and dorsal lobes removed, X 7.

Generative organs, X 4. )
male organ ; sp, the spermatophore developing, X 7.

spermatheca, X 12: &, & spermatophore within it,
8w,

ion of the radula, X 1250. A

ys kezamaensis, G.-A. (Plate XV. figs. 8, 8a):

L4
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EXPLANATION OF PLATE XLI,

Fig. 1, 1 % .II{‘«:OZ:L(.'Izzzou kelene, n. sp.  Sydney. From a drawing by Mrs,

View of right side of a spirit- i i
e au%l M pirit-specimen, shell remqved, ghowing

View of left side, ditto.

View from behind.

Shell, X 4.

Jaw, % 12.

7,7 a,7b. Portions of a row of the radula, X 340.

8. Gtenerative organs, X 4.

8a. Male organ, X 12.

0. Hlicarion cuviers : generative organs, after Professor Semper.

10, Ditto: teeth of radula, central, Nos. 1, 5, 14, 17, and 20,

X 260.

1o

o g oo

EXPLANATION OF PLATE XLIT.

Africarion pallens?, Morelet (received as Vifrina riippelliana, Pfr.,
Abyssinia, from Mr. R. Damon.) "

Fig. 1. Animal: right side, X 24,
9. Ditto: left side, X 2:4.
3. Ditto: from behind, X 24.
4, Gtenerative organs, X 4.
5. Bueccal mass, salivary gland, &e., X 4.
6, 6 a, 6 5. Radula, X 340.
7. Jaw, X 12,
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INTRODUCTION.

Ix order to keep the two great natural divisions of Land Mollusca
distinct, the Helicidw and the Cyelophoridee, I have restricted this
Part to the latter, for such an arrangement will much facilitate the
work of the conchologist. ¥
Drawings of the animal of Cyelophorus are given, bub I do not
now describe that genus in detail ; the figures, although taken from .,
spirit-specimens, serve t0 give a conception of the animal of the!  ©F
smaller genera now treated of. }
T have selected species of Alycaus and Diplommatina, also Rha-
phaulus, because it is a tube-bearing genus like Alycceus. In the
¢ Conchologia Indica’ a number of species in the two firsti/genera
were left unfigured by Mr, Sylvanus Hanley, and the number of
new forms has been largely increased by those since discovered ;
soveral of these are now figured side by side with their nearest
allies, which, although before given in the above work, were
figured in a very unsatisfactory manuer. It has been suggested to
me, and it would no doubt have been of more advantage to my work
and secured a few more contributors, if I had given plates of new
species selected indiscriminately from among all Indian genera of
the Mollusca, and as soon after their discovery as possible. I have,

however, deemed it best, in the true interest of conchology (80 far
k out together closely allied

as I can serve it), to continue to wor - 0
genera, and thus eventually make the work: as it progresses rather

5 collection of monographs of the different generd. :
In Part VITDI (;?ml}) revert to the Heligidw, sad, Sijiftane)he
1 the first four paits, leading on fo the

genera already treated of 1 3 b
more slug—likz forms, such as Girasia &C. intimately related to
those already deseribed. a

PART V.

[Plates publésﬁed June 1884.]
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Subfamily DIpLomMATININ Z.

Genus DIPLOMMATINA.

Diplommatina, Benson, A, M. N, H. 1849, vol. iv. p. 193.
Caryclhiwm, Hutton, Journ. A, S. B. vol. iii. p. 85.

Bulimus, Pfr. Mon. Hel. vol. ii. p. 81 (1848).

_ Animal: Benson, A. M. N. H. April and June 1853 ; Blanford,
A. M. N. H. 1867, vol. xix, p. 805. (Plate L. figs. 1 & 2, from
nature.)

“The first specimens of this genus were found in the N.W.
Himalaya by that indefatigable collector Captain Thomas Hutton, a
naturalist who, landing in India as a cadet with a limited knowledge
of natural history, but with an intense love of it, worked in the
early days of his service in that country under great difficulties, when
books were not so ecasily obtained and when it was even rarer than
now to meet any one with kindred tastes to stimulate the collector
or add to his knowledge of the subject.

The Ann. & Mag. Nat. Hist. contains some interesting papers
relative to the generic position this shell should hold, and even
whether it possessed an operculum. This Mr. Gray was the first to
discover ; subsequently it was also detected and acknowledged by
Captain Hutton. Benson (. e., June 1853, p. 433) was particularly
positive as to its being an unoperculated form; and an amusing note by
Hutton, appended to his copy of this paper which he gave me, shows
that he (Benson) was very unwilling to acknowledge Hutton’s con-
firmation of Gray’s discovery.,

Hutton placed his newly found speeies, from the supposed absence
of the operculum and the position of the eyes, in Carychium, while
Pfeiffer placed it in Bulimus, as from Bengal, possibly in error of the
exact locality. Benson, however, in September 1849, quoting this
erroneous generic identification and having examined the animals
of two species, founded a new genus, which he described as fol-
lows :—

« Tentacula two only, originating from the upper part of the
head, long and filiform ; eyes situated on the posterior part of the
tentacula at their base, composed of two lobes: one lobe deeply
geated in the tentaculum and larger than the other lobe, which is a
small black point coming to the surface on the outer side of the
larger lobe ; foot short. : )

« Fad the animal been provided with an operculum, it might
possibly have been referred to the family of Cyclostomatide in
aceordance with the position of the eyes, and the form of the aperture

. of the shell. The differences observable in the latter, as well as in

its inhabitant, give countenance to a separation from Carychivm ;

I therefore propose for the type the following name derived from

the peculiarity of the percipient ($1¢) points or eyes,

L
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¢ Diplommatina, nobis.

<« Char. Gen. Testa vie rumata, tenui, subovata ; spira elongata ;
anfractibus convexis, costutis, ultino subascendente ; apertura edentula,
subcirculari ;  peristomate duplicato, expanso ; marginibus callo
parietali appresso junctis ; operculo nullo.

«8p. 1. D. (Bul.) folliculus, Pfr. Monogr. vol. ii. pp. 81-2.
Carychiwm costatum, Hutt., MSS.

«8p. 2. D. (Carych.) costulatum, Hutt. MSS.*

In 1867, Mr. W. T. Blanford sent-the following to the Annals
& Mag. Nat. Hist., from Central India:— I have more than once,
within the last few years, called attention to the cireumstance that,
in the supplements to Dr. Pfeiffer’s admirable monograph of the
living operculated land-shells, the position assigned to the genus
Diplommatina, close to Acicula, and in a suborder distinguished by
the position of the eyes above the base of the tentacles, 15 not in
accordance with the structure of the animal. For some years past
I have not had an opportunity of reexamining the animal of any
typical species of the genus. I am indebted to Captain Godwin-
Austen for the accompanying outline sketch of the animal of a
species of Diplommatina inhabiting the Western Himalayas near
Mastri, and apparently a variety of D. pullula, Benson, which was
first found by myself near Darjiling. This species is & typical Di-
plommatina, with strong costulation and a well-developed columellar
tooth.”

The animal is sketeched as it appears just emerging from the
shell (vide Plate L. fig. 2, from original drawing). The eyes, as
will be seen, are distinctly lateral, as in Cyclophorus. 1 can trace
no difference between the animal of this form and that of, the
smooth or spirally-ribbed species of the Indian Peninsula, which
are by Pfeiffer classed as'Arinia, in the neighbourhood of Pupina,
in a different family, and even a distinet suborder from their nearest
allies the typical Diplommatinc.

Stoliczka (J. A. 8. B. vol, x1. 1871, p. 152) has entered so fully
into the subject of this génus and the many subgenera into which
it has been divided, that there will be litlle new to say, after ex-
tracting all he has written.

Previously, in the same Journal (vol. xxxix, 1870), I gave, with

drawings similar to those on Plate L. figs. 7, 7a, 756, 7¢, 8, 8a, of

this work, a detailed description of that portion of the shell situated
near the aperture and columella, which I now reprint:— 1

« Tn almost all the species of Diplommatina that 1 haye examined,
a constriction of the penultimate whorl is to be found, and in the
larger species it is very well developed. This constriction of the
whorl marks, of course, the position of the operculum when the
animal is fully withdrawn into the shell, and the operculum of
dead specimens is also to be found at this point, It would appear,

from an examination of these shells, that the coustxlohon also
Q2

3L
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marks the commenecement of the formation of the columellar tooth.

Behind the constriction the inside of the whorl appears thicker, and
is much more polished ; with the constriction this contracts, leaves
the outer surface of the shell, and continues as a rim, like the sharp
thread of a screw, running down and round the columellar margin
of the peristome in the more or less blunt tooth-like process, cha-
racteristic of the genus. Situated also at the constriction on the
roof of the whorl at this point may be seen a long tube-like ridge,
very similar to the external tube of Alycceus, only that it diminishes

~ from the back forwards. The position of the operculum, as regards
both this and the lower rim, is at the back. It does not seem to
me at all clear for what purposes this internal formation has been
created. Possibly the extremity of the foot carrying the operculum
travels along the screw-like thread, and the ridge above may give
the necessary guiding surface to the operculum when the animal
issues from the shell. The operculum, situated as it is so far from
the aperture, would require some fulerum or guiding-edges to pass
it evenly and smoothly out of the shell.”

On Plate L., in figures 7, 7«, and 8, 8@, I have endeavoured to
show the position of the operculum and constriction, from the front,
of D. pachycheilus and D. blanfordiana: where ¢ represents the
spiral rim ; ¢, the position of the constriction ; », the upper ridge or
tube,

Tigs, 75 and 7 ¢ are respectively a side view and plan of the
relative positions of the operculum and the commencement of the
gpiral rim.

The peculiar characteristics of Diplommatina are :—1. The very
marked constriction of the penultimate whorl, situated generally
above the aperture, in some species behind it, more or less distant.
2. In the short internal parictal rib just at the beginning of the
last whorl, and in the twisted columella which terminates in the
aperture with a tooth, sometimes placed so far internally as to be
hardly visible, but very rarely becoming nearly obsolete. 3. The
whorls are more or less transversely costulated, occasionally this
is absent on the last two®. The first and last characters assimilate
it to Alycceus, and the short internal tube or rib has also some re-
semblance, lying as it does close behind the constricted portion of
the whorl. Compared with Alycous, even with animals of the
larger species, the eyes are comparatively much larger, and the
tentacles are longer and more slender. 1t has not the burrowing
habit of this genus, which perhaps accounts for this very marked
difference of their development.

The teeth of the radula are gemerally so crowded together
(Plate L. fig. 6 ), that only thc? cent.:rul and the next lateral can
usually be seen. However, on dissecting out several lingual ribbons,
it occasionally happens that they become flattened out and separated
(fig. 6). For a typical example of §he radula and operculum in
this genus 1 have selected the largest species as yet known, D, in-

* Species ave found both dextral and sinistral over the whole range of the
distribution of the genus.
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sigis, of the Naga Hills, which shows the central tooth to be 7-
cuspid and the three laberals to be 5-cuspid. The formula being
3 —1— 3

SRS SRNG I IR 5

This radula is of very considerable length comparatively. See
fig. 5, r.

The buccal plate (fig. 5) can be well seen in some specimens, and
consists, not, as in the Helicidwe, of one solid horny mass with a
cutting-edge, but of a multitudinous series of quadriform plates,
slightly overlapping, and having a sort of tooth on the free angle,
a modification of development really similar to that of the radula.

In this example (fig. 5) what I take to be otoliths were distinctly
visible, situated in a sac near the base of the tentacles.

Operculum paucispiral, thin, shelly, brittle, and transparent.

Diplommatine are numerous where found, generally among decay-
ing leaves, on which they are easily detected, and sometimes on the
damp surface of limestone rocks they creep about in hundreds.

Species from the Western and Eastern Himalayas, &c.

DIPLOMMATINA BLANFORDIANA, Benson. (Plate XLIX. figs. 10,
10 a.) !

Locality. Damsang Peak, W. Bhutan Hills,

Diplommatina blanfordiana, Benson, A. M. N. H. 1860, vol. v.
p. 460 (Darjiling); Journ. A. 8. B. 1868, p. 83, pl. i. figs. 8, 8 a;
Ptr. Mon., Pneam. vol. iii. p. 9 ; Theob. Supp. Cat. p. 41. :

Diplommatina blanfordi, Bs., Hanley, Conch, Ind. p. 49, pl. exix.
figs. 5 & 6 ; Nevill, Hand-list, p. 267. ,

Original description :—*¢ Testa dextrorsa, foveato-rimata, ovato-
acuminata, confertim arcuato-costulata, albida, spira ovato-pyrami-
data, superne attenuata, apice acutiusculo, sutwra vmpressa ; anfracti-
bus T} conveais, antepenultimo majusculo tumido, wultimo antice
ascendente ; apertura subverticali, late awriculari, plica columellar:
valida nutante munita, peristomate expanso, evtus varice fetrorcl.zcta
remotiuscula valida awcto, infra ad sinistram subangulato, nutrgirm.{)us
callo parietali crasso expanso appresso junctis, columellari leviter
sinuato. Opere. ?

“Long 43, diam. 24 mill.,

« Hab. prope Darjiling. Teste W. T. Blanford. . )

« Tndependently of its smaller size and stronger costulation, this
shell is distinguished from D. pachycheilus by its foveate rimation
behind the thin columellar lip, and by the retrovelict variciform
second peristome, which is remote in its course, o the right side,
from the thin actual peristome, but joins 1t below the umbilical

I
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/
cavity. In D. pachycheilus the peristome is thickened and bifurcate
at the insertion of the outer lip, and there is no remofe varix ;
while the incrassate columellar lip is reflected over the rimation,
and entirely conceals it. The last whorl ascends more conspicuously
in front than in 1. pachycheilus, although it rises considerably also
in that shell—a feature which I omitted in the description given in
the ¢ Annals’ for 1857. The costulation of D. pachycheilus is very
variable; in some specimens it disappears on the lower whorls, in
_ others on the upper ones only ; occasionally it pervades the whole
- surface.”

_ It appears to be most abundant in the Western Bhutan Hills,
Judging from the numbers collected hy Mr. W. Robert.

Diprommarinae PuLLUTA, Benson. (Plate XLIX. fig. 12.) The
specimen figured is from Mr. Blanford’s collection and the typical
locality.

Diplommatina pullula, Bs. A. M. N. H. 1859, vol. iii. p. 182;
Godwin-Austen, Journ. A. 8. B. 1868, p. 83, pl. i. fig. 7; Pfr. Mon.
Pneum. vol. iii. p. 9; Hanley, Conch. Ind. p. 49, pl. exix, fig. 7 ;
Theob. Supp. Cat. p. 42 ; Nevill, Hand-list, p. 287.

Original description :— Testa @mperforata, ovato-turrita, oblique
confertim costulata, fulvescenti-albida, versus apicem rubella, spira
subturrita, sutwra impressa, apice obtusiusculo ; anfractibus 67 con-
vewts, antepenultimo tumidiore, ultimo antice valde ascendente, costulis
remotioribus irreqularibus ; apertura subverticali, via superne spec-
tanite, oblique obovali, peristomate duplici, interno porrecto expansivs-
culo, ewterno subreflexo, marginibus callo appresso expanso junctis,
columellar: verticali planato intus acute wnidentato basi angulato-
rotundato, deatrali valde arcuato. Operc. 2

¢« Long. 3, diam. 13 mill.

“ Hab. in valle Rungun, ad latus occidentale,

* In form and size between huttoni and folliculus, Pfr. ; dextrorse
like the latter, though agreeing with the former in having the tooth
apparent on the columellar lip . . . ..”

DrproMmMATINA HUTTONI, Pfr. (Plate XLV. figs. 7, 7 a, 78.)

Locality, Mussoorie, N.W. Himalaya (G.-4.).

Diplommatina_huttond, Pleiffer, P. Z.8. 1852, p. 157; Guppy,
A. M. N. H. 1867, vol. xx. p. 95; Blanford, A. M. N. H, 1868,
vol, i, p. 116; Pfr. Mon. Pneum. FOl'»]' p- 123; Kust. and
Chemnitz, Cyelos. pl. xlviii. figs. 3‘(», 37; Hanley, Conch, Tnd,
p. 65, pl. exxxix, figs. 5, 6; Theob. Supp. Cat. p. 42,

Original description :—* D. testa simstrorsa, subrimata, ovato-
coniea, eleganter confertum e oblique costulata, diaphana, albida ;

spira conica, acuta ; anfract. 6, perconvexts ; apertura subeireulari ;

perist, duplice, expunso.
“ Long. 2'5, diam. 1 mill.
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“This little shell belongs to the genus Diplommatina, founded by

Mr. Benson (Ann. & Mag. Nat. Hist. 1849, Sept.), on sufficient
characters of the shell and of the animal, for Carychium costatum,
Hutt., which I had erroneously referred to Bulimus under the name
of B. folliculus. 'The genus seems to belong to the Auriculacez.”

Size : maj. dia . 0:83, alt. axis 1:9 mm. i

On a compari on of five specimens of Diplommating huttoni,
collected by myself at the typical locality 3ussoorie, with eighteen
specimens from Trinidad, said to be the same, kindly lent to me by Sir
Rawson Rawson, I do not identify them as the same species, and I
therefore further on describe the West-Indian form as D. occidentalis.
The former is much more closely costulated, in proportion of 20 to 10,
that is twice as many ribs on the antepenultimate whorl; the
general form is different, particularly the much more expanded
penultimate whorl in the Trinidad shell when compared with the
flatter sides of D. huttont, Still there is undoubtedly a very close
resemblance, particularly in colour and texture.

The species from Trinidad was first brought to notice, identified
as D. huitont, in August 1867, by Mr. R. J. Lechmere Guppy, in the
Ann, & Mag. Nat. Hist., and to the same periodical Mr. W. T. Blan-
ford contributed a paper in February 1868 on this subject, and the
occurrence also of Hunea bicolor in the same island, As all Mr.
Blunford’s remarks still hold good, as to distribution &e., and as it

is difficult to condense with justice all that the author brings for-

ward in support of his views, I give it in ewtenso, for it is a point
of great interest as regards distribution. I have now shown that
they are not the same species, and it remains to be discovered from
what hill-district of India the Trinidad form has been conveyed, as I
believe it was, together with Enwnea bicolor, in the manner suggested
by Mr. Blanford.

“ On the Occurrence of Diplommatina huttoni and Ennea bicolor
wn the West Indies.

“TIn the ¢ Annals and Magazine of Natural History ’ for August
1867, Mr. R. J. Lechmere Guppy described the occurrence in
Trinidad of Diplommatina huttoni, Pfr., and suggested that its
presence and that of Hnnea bicolor, Hutton, might be accounted for
by supposing both to have migrated across the Tertiary Atlantis. 1
cannot help thinking that there are several circumstances opposed
to this view ; and in order to explain them it is necessary to de-

serihe the distribution of Diplommating huttoni and Euned bicolor .

in India.

““ Diplommatina hutéoni has hitherto only been found on't}}e lower
slopes of a portion of the Western Himalayas, ncar Masarl It is
true that the Himalayas have not been explored to a st‘lﬁwwnt
extent to justify the assertion that the shell does nob exist else-
where ; but, as not a single Western Himalayan Diplommatuna has
as yet been found in those parts of the Tastern Himalayas ubo}lt
Darjiling which have been comparatively well explored, nor, vice
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versd, a solitary Darjiling species in the Western Himalayas, it is
extremely improbable that the range of D. huttoni extends more
than, at the outside, 200 or 300 miles along the base of the moun-
tains. In the plains of India no Diplommating has ever yet been
found*. In the hills of Southern India, forms differing entirely
from those of the Himalayas alone occur. The negative evidence,
therefore, against the existence of D. huttoni, or of any other Indian
species of the genus, over any large area of country is overwhelming.
And this is entirely in accordance, as has been remarked by Mr.

~Benson, with the general facts of the distribution of operculated
land-shells in India, none being met with over so large an area as
species of the non-operculated forms frequently are.

“To the west of Hindustan not a single Diplommatina, or land-
shell allied to Diplommatina, has ever been recorded. The genus
and its allies are utterly unknown in Western Asia, Europe, and
Africa. Not only are the Diplommatinide absent, but all their
allies, the Cyclophoridz, are equally so, with the exception of two
or bhree obscure species in South Africa and of the anomalous genus
Craspedopoma in the Azores, Madeira, and Canary Islands; and
these few forms have at least as close an affinity to American types
as to those of India.

“To the east and south-east of India the case is different.
Species of Diplommatine, many of them sinistral, and of allied
genera have been found in Burma, Labuan (Opisthostoma de-cres-
pignii), the Philippine Islands (drinia), the Moluccas, the Pelew
Islands (Palaina), the New Hebrides, New Caledonia, Lord Howe's
Island, Australia, and New Zealand. A species is said to occur
also in the Sandwich Islands. Now, as Megalomastoma and Cy-
clophorus are common to the mainland of India, the Malay Arehi-
pelago, and the West Indies, it appears by no means improbable
that Diplommatina may have the same distribution ; and certainly,
if D. huttoni ever migrated or was transported by natural causes
from India to America, I cannot help thinking that it most probably
traversed countries inhabited by its relations. But I cannot help
doubting its having migrated at all over any extensive area.

s finmea bicolor is a shell of much wider distribution. It is met
with throughout the whole peninsula of Hindustan, and it also
ocenrs in Burme. It lives in the plains, in eultivated land as well
as in waste.

« It ig easy to conceive that a mollusk wilh such habits might be
very probably transported with livipg plants, or with. roots or seeds,
Mr. Guppy donubts whether thc~ammals wpuld survive the voyage
from the East to the West Indies. Of this there can, T think, be

no question. Mr. Benson, i‘f I am not mistaken, has had specimens
of Diplommatina alive in England ; and there are very few Indian

# T know of but one, doubtful exception —doubtful inasmuch as T do not
kuow at what elevation the shell was found. This was in South Canara, on the
Malabar coast. The form was one of the type peculiar to the hills of Southern
India. The whole fauna of the coast of Malabar is peculiar” [Beddome has

gince found at least three species.—H. H. @.-A]

T



MOLLUSCA OF INDIA. 173

shells which, when estivating, will not bear a journey of several
months without injury, provided damp or excessive cold be
ayoided.

¢That the introduction of a single pair of shells is ample for the
diffusion of the species has been proved in Calcutta in the case of
Achatina fulica. The facts are well known, but will bear repeating.
About twenty-five years ago, 1843, two specimens were brought
from Mauritius, and placed in a garden. Now the species abounds
almost everywhere throughout an area of at least five miles in
length *, In many places several hundreds might be collected.
Ten years ago, to my own knowledge, the shell was quite unknown
in the Botanical Gardens on the oppesite bank of the Hoogly. The
other day I saw it living there in abundance. Of course, in a large
city like Calcutta, where plants are constantly transferred from one
garden to another at a distance, great facilities for dispersion exist ;
but the numbers, all unquestionably derived from a single pair in
the course of so short a time, are nevertheless astonishing., I have
very little doubt that one impregnated female would suffice equally
well to introduce a species.

¢ Another fact in favour of Diplommatina huttoni and Ennea
bicolor having been introduced into the West Indies by man is, that
both are very small shells, precisely such as would most easily
escape notice and bhe transported with plants. No shell is more
likely than the Znnea to have been thus carried into foreign coun-

tries. The case of the Diplommatina is certainly far more difficult, *

but still it appears to me to present fewer difficulties than the theory
of migration. Is there a botanical garden in Trinidad ?

“If the Diplommatina has not been transported artificially, I
should be almost inclined to suspect that the Trinidad species is not
really identical with that inhabiting the Western Himalayas, but
that two forms, closely resembling each other, have originated
separately ab the extreme limits of the area occupied by the genus.

“ With regard to the Ennea, I have very little doubt of its
having been transported. Many of the cultivated plants of the
West Indies must have been introduced by the Spaniards and
Portuguese, some of them, in all probability, direct from India; and
the date of the introduction may thus have been sufficiently distant
to allow of a considerable amount of dispersion amongst the various
islands.”

Drrrommarivg ocorpenraris, (Plate XLV, figs. 8, 8 «, 8 6.)

Locality. 1sland of Trinidad, West Indies (ex coll. Sir Rawson
Rawson),

Shell sinistral, elongately turreted, scarcely sinuate; sculpture
somewhat distant well marked costulation; colour white; spire
rather attennate, apex blunt; suture deep ; whorls 6, sides tumid,
the last small, the penultimate much the broadest, those above be-

* [In 1877 1 found it abundant in the gardens at Barrackpur, which is 15
miles north of Caleutta.—H, H. G.-A:]
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coming gradually swollen to the apex ; aperture small, subvertical,

round ; peristome continuous, closely double; columellar margin

wealk, no tooth, the twist on columella seen within the aperture.
Size: major diam. 1-2, alt, axis 2:2 mm.

39 005\ 29 0-09 inch.

DrrroMyraTiNA THEOBALDI, . sp.  (Plate XLIX. figs. 11, 11 «.)

Locality. Darjiling (Zheobald). Only one specimen.

Shell sinistral, globosely scarcely rimate, constriction central,
above the aperture ovate, somewhat gibbous ; sculpture smooth, with
rather close costulation, high and sharp near aperture ; colour pale
umber ; spire bluntly conoid, apex obtuse; suture moderately im-
pressed ; whorls 5, sides flat in front, rounded at back ; aperture
subvertical oval; peristome double, not continuous; columellar
margin curved, no tooth visible viewed from the front, but seeu
slightly well within the aperture.

Size: major diam. 1-4, alt. axis 2'3 mm.

o 0-:06, ,  0:09 inch.

This interesting sinistral species, the first I have seen from the
Darjiling Hills, is another similar to D. jaintiaca of the mountains
south of the Brahmaputra, but differs in many respects, particularly
in its tumid small size and the absence of the columellar tooth.

DIpLOMMATINA DAFLAENSIS, n. sp. (Plate XLV. figs. 4, 4 a.)

Diplommatina austeni (large var.), Godwin-Austen, Journ. A. S, B.
1876, p. 179.

Locality. Dikrang valley, Dafla Hills (G.-A.).

Comparing this more closely with the form from the Khasi Hills
(figs. 2, 2 a), it differs very much in its gencral shape, being much
smaller below, the antepenultimate being much larger in proportion
to the penultimate ; the apex is more attenuate, and the sculpture
differs. It must therefore he distinguished as a species.

Original description:—* Shell dextral, ovately fusiform, mode-
rately thick, pale horny. Sculpture very fine, almost disappearing
on the two last whorls. Sides of spire moderately flat. Whozls 7,
penultimate and antepenultimate the largest, the last ascending
glightly. Constriction in middle of aperture, which is circular and
vertical ; columellar margin rounded, tooth moderate. Peristome
simple, double, rather strongly formed, the inner lip continuous.

Alt. 0-15, diam, 0-70 in.
< Huh. Low down on the lett bank of the Dikrang River ; about

a dozen were found.

« This shell is very similar in form to D. austeni, W, BIf., from
the Khasi Hills, but it is much larger, that shell being only 0-90 inch
in length, and the two last whorls are not so smooth and show

slight traces of sculpture.”

1
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Species from Peninsular India.

DrrroMwATINA @RACILIS, Beddome. (Plate XLVI. figs. 1,1 a,15.)

Diplommatina gracilis, Beddome, P. Z. 8. 1875, p. 442, pl lii.
f. 2; Hanley, Conch. Ind. p. xii (index only); Theob. Supp. Cat.
p. 42 ; Nevill, Hand-list, p. 288.

Size: alt. axis 2:7 mm.

Original deseription :—* Shell dextral, narrowly ovate, straw-
coloured, not rimate ; whorls 63, all except the apical or two upper
ones rather distantly and prominently costulated, interstices smooth ;
spire rather slender, the fifth whorl the largest and projecting a
little more than the penultimate, the penultimate with the con-
striction over the centre and right centre of the aperture; aperture
reniform ; peristome continuous round the penultimate whorl,
prominently angled, below the tooth double, the outer lip expanded
and reflexed, columellar margin nearly straight, the tooth promi-
nent, a little deflexed: total length  inch.

¢ Gudam Hills, Vizagapatam, 3000 feet elevation, 17° N. lat.”

T notice a variety of this shell sent to me by Colonel Beddome
from the Jeypur Hills, Madras, figured on Plate XLVT. figs. 2, 2 a.
It has rather more tumid whorls and is less acuminate. In three out
of eight specimens another point of difference is in the right margin
of the peristome, which is sharply sinuate, as shown in fig. 2. The
three specimeuns of D. gracilis from the Golcondah Hills do mnot

show this. It is evidently only a more angulate form of the inner

lip.

DrrroaMaTiNa caNaricA, Beddome. (Plate XLVI. figs. 3, 3 a)

Diplommatina canarica, Beddome, P.Z.S. 1875, p. 442, pl. lii.
fig. 1; Hanley, Conch. Ind. p. xii (index only).

Size : alt. axis 2:5 mm.

Original description :—¢ Shell dextral, hroadly ovate, scarcely or
very inconspicuously rimate, flesh-coloured ; whorls 64, convex, all
except the apical obtuse one closely, regularly, and sharply costu-
lated ; interstices smooth ; spire conical ; the fifth whorl much the
largest, and projecting much more than the penultimate ; the penulti-
mate with the constriction just in front of the centre of the circular
aperture ; peristome shining, continuous round the penultimate
whorl, slightly canaliculate in its free portion below ; columellar
margin much incurved; the tooth prominent, slightly deflexed:
total length 1 inch. \

“North Canara, in moist forests about Yellapore, 2500 fed
elevation, 14° N. lat.”

i
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DrpromyATINA MINIMA, Beddome. (PL. XLIX. figs. 13, 18 a.) /

Diplommating minima, Beddome, P.Z. 8. 1875, p. 442, pl. lii.
figs. 3, 4; Hanley, Conch. Ind. p. xii (in list of species only);
Nevill, Hand-list, p. 288. '

The specimen figured is 1*4 mm. in height.

Original description:—¢Shell dextral, cylindrical, straw-coloured,
not rimate ; whorls 51, convex, all except the two upper ones
minutely costulated, sutures deep ; spire black and tapering very

~slightly, the antepenultimate whorl not larger than the penultimate,
the latter very slightly constricted ; the position of the operculum
over the centre of the aperture, aperture circular ; peristome shining,
continuous round the lower portion of the penultimate whorl, double
in its lower free portion, the columellar margin semicircular, the
tooth small but plainly visible under the lens : total length !z inch,
27 times the breadth.

“ (Gudam Hills, Vizagapatam, with the preceding (D. gracilis),
but very rare. This is the smallest known species of Diplom-
matina true ; it is quite a connecting-link between Semper’s genus
Moussonia (Pupa problematica, Mousson) and true Diplommatina.

« Thege are the first species of Fudiplommating discovered in
Southern India ; the genus does not apparently occur on our western
ghats south of 14° N. lat., where its place is taken by Nicida.
Large tracts of the mountainous country in the Vizagapatam and
Ganjam districts are conchologically quite unexplored ; and other
species will no doubt he some day discovered, particularly as Nicide
is not found, On the Nallay-Mallay mountains, Kurnool district,
15° N. lat., I could not detect either Diplommatina or Nicida, though
Opisthostoma was discovered ; these hills, however, have been only
superficially searched, and Diplommatinas will, I think, yet be found
there.”

Species from the Khasi and Naga-Hill Ranges.

DipronmATINA PoLYPLEURIS, Bs. (Plate XLV. figs. 1,1 a.) From
Khasi Hills ; the same as figured in ¢ Conch. Indica.’

olommating polypleuris, Benson, A, M. N. H. 1857, vol. xix.
p- %Js(f Bl;mfordz anyc{ Go}%x}\:in‘—)Austen, J. A. 8. B. 1868, p. 83,

I, iii. fig. 1 (from North Khasi). _
e I}ip]o;)zmutz'na polypleuris, vzfr.,.GO(‘lwm.—A.usten, J. A.8.B. 1870,
p. 4, pl. i. fig. 4 (from N. Jaintia, is distinet; I hav? named if
minuta); Pfr, Mon, Pneum. vol. ii. p. 115 Hanley, ‘(,on(:h..Ind,
p. 56, pl. exl. fig. 10 (Sandoway, habitat doubtful); Theob. Supp.
Cat, p, 42, Moulmein, Nattoung ( both doubtful).
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Diplommatina polypeuris, var., Nevill, Hand-list, no. 11, p. 285
(from Dafla Hills); = meinuta.

Diplommatine polypleuris, var., Nevill, Hand-list, no. 11, p. 285
(from Sandoway and Nattoung), ? n. sp.

Original description :—*“ Zesta dexirorsa, mon rimata, oblongo-
ovata, confertim oblique chordato-costulata, pallide carnea, apice
obtusiusculo, hyalino, sutura profunda ; anfractibus 6 convewts, ante-
penultimo tumidiusculo ; apertura verticali, subcireulari, dente colu~
mellari munita ; peristomate duplic, wnteriory expansiusculo, externo
expanso, ad basin sinmistram angulato-rotundato, callo parietali me-
diocri, appresso.  Opere. 2

“Tong. vix 2, diam. 1 mill.

¢ This little species was found by Mr. Theobald at Nanclai Ponji,
forty-five miles from Cherra, in 92° 30' E. and 25° 15’ N.”

Dreromuariva avsrest, W. T. Blf. (Plate XLV. figs. 2, 2 a.)
Locality. North Khasi.

Diplommatina austeni, W. T. Blanford, J. A. 8. B. 1868, p. 5,
pl. iii. fig. 2.

Diplommatina austent, large var., Godwin-Austen, J. A. 8. B.
1876, p. 178, pl. vii. figs. 8, 8 « (is distinct); Hanley, Conch. Ind.
p- 49, pl. exix. figs. 1 and 4 ; Theob. Supp. Cat. p. 41 ; Neyill, Hand-
list, p. 286.

Original description :—* Testa dextrorsa non rimata, conico-ovala,
albida vel succinea. Spira superna conica, non altenvata, sutura m-
pressa, apice obtusiusculo. Anfr. 6, primi 3 gradatim crescentes,
confertim minute costulati, ultimi levigat: wvel costulis subobsoletis
signati, antepenultvmus major, wltimus aliquando lineis subdistantibus
versus aperturam signatus, antice ascendens, subtus rotundatus.
Apertura verticalis oblique subovalis ; perist. incrassatuimn, mediocriter
expansum, duplex, margine columellari verticali, angulo aperto subtus

desinente, basali rotundato, plica columellari mediocrt, callo parietali

expanso.

¢ Long. 23, diam. 1 mill. ; apertura e perist. 1} mill. longa, intus
lata. | :
¢ “ Hab. Cherra Poonji et Maotherichan in montibus Khasi (.
Theobald et Godwin-Austen).

« 1 some years ago received a specimen of this species from Mr.
Theobald as D. polypleuris, Bens. On comparing the series of
Diplommatine collected by Captain Godwin-Austen with Mr. Ben-
son’s description, it is evident that the type of that species belonged
to a different form, found abundantly by Captain Godwin-Austen
with the present species on the Maotherichan ridge, part of the
northern scarp of the Khasi Hills, and distinguished from the pre-
sent form by its much stronger sculpture, less comical spire, d»COPﬂ}‘
suture, and rounder mouth. It is a smaller form. Mr. Theobald’s
type specimens of D. polypleuris were from Nanclgi, also on the
northern portion of the Khasi plateau, D), austent varies con-

T
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siderably in the sculpture of the lower whorls, which are in most
specimens quite smooth. One individual sent is considerably
more tumid than the type, but presents no other difference of
importance.” ‘

DrproyMATINA SALTUENSE, n.sp. (Plate XLV. figs. 6, 6 «.)

Locality. Jatinga valley, North Cachar Hills.

Shell dextral, not rimate, umbilicated, ovately fusiform ; sculpture
distant, strong costulation on all the whorls; colour ruddy ochre,
strong on apex ; spire conic acuminate, sides flat near apex, which
is rather pointed ; whorls 6%, the three last much rounded, the
antepenultimate the largest, the constriction in middle above the
aperture ; aperture circular, perpendicular; peristome very solid,
double ; columellar margin straight, the tooth pointed.

Size: major diam. 1-4, alt. axis 2:4 mm.

5 0-:06, ,,  0:10 inch.

This species, which assimilates in general form to . polypleuris,
&e., yet differs considerably in the attenuation of the apex and
proportion of the whorls, being more like in this respect D. dafla-
ensis. A considerable number were collected.

DIPLOMMATINA SILVICOLA, n. 8p. (Plate XLYV. figs. 3, 3 a.)

Locality. Jenta Hajuma Peak, 5127 feet (G.-4.), North Cachar
Hills.
Shell somewhat depressedly ovate, not rimate; sculpture, regu-
larly well-marked distant costulation ; colour pale sienna-brown ;
spire conic, sides convex, apex rather blunt; whorls 6, rounded, the
last rather small, penultimate the most swollen, constriction in
middle and above the aperture ; aperture vertical, circular ; peri-
stome double and solid, columellar margin subvertical, tooth
strong. i

Bize : major diam. 1:3, alt. axis 2:2 mm.
0:05, ,,  0:09 inch.

2

I obtained only six specimens of thig shell, in the dense lofty

forest of the highest part of the North Cachar Hills. It approaches
D. austeni in its general form, but is more depressed, and its sculp-

ture is very defined.

DIPLOMMATINA SILVICULA, small var. (Plate XLV. figs. 5, 54.)

Locality. Jatinga valley, North Cachar Hills.
A shell which in general shape and sculpture is very similar to
the last described was very abundant in the above valley, which

drains from the Jenta Hajuma ridge. It is evidently a dwarf form, -

and measures only 1°7 mill, in height.

L.
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Species from Arakan, Burmah, and Nicobar Islands.

DrpLoMyarINA spEraTA, W, T. BIf. (Plate XLVI. figs. 5, 5 a.)
Locality. Moditoung, Arakan Hills.

Diplommatina sperata, W. T. Blanford, J. A. S. B. 1862, p. 143
Pfr. Mon. Pn. vol. iii. p. 10; Hanley, Conch. Ind. p. xii (index);
Neyill, Hand-list, p. 284 (two sp., Mai-i, Arakan coast).

Size : alt, 2:7 mm,

Original description :— Testa dextrorsa,non rimata, ovato-conica,
subfusiformis, solidvuscula, pallide cornea, subremote verticaliter cos-
tulata. Spira comica, apice acuta, sutwra wmpressa. Anfr. 63,
convext ; antepenultimus major, tumidus; ultimus antice viz as-
cendens.  Apertura verticalis, subtus antice sinuata, late awricularts,
plica columellary valida munita ; perist. subduplex, expansum, mar-
gine columellart sinuato et ad basin angulo acuto desinente, callo
parietali mediocri.

¢ Long. 24, diam. 14, ap. diam. 4 inch.

0008 SR0:05, 8 s 0:02 mm.

“ Hab. in montibus Arakan a Pegu secernentibus.

“ But two perfect specimens of this shell occurred to me at Modi-
toung, on the Prome and Tongoop road, together with Alyceus
graphicus &e. It resembles D. pachycheilus, B., in the shape of the
mouth, but it is distinguished by the slighter rise of the last whorl
and by its subremote costulate sculpture, which, together with ifs
rounded aperture, serves also to distinguish it from D. diplocheilus,
B., D. pullula, B., and D. blanfordiana, B., the two latter of which
are closely costulated, and the first named smooth.”

DIPLOMMATINA HENZADAENSIE, nn. sp.  (Plate XLVI. figs. 6, 6 @.)

Locality. Kyoung Gyoung Nulla, Henzada, Pegu.

Shell dextral, ovately turreted, scarcely rimate ; sculpture rather
distant, fine ; spire, sides convex, apex blunt ; suture well impressed ;
whorls 6, rounded, the antepenultimate the largest, the constriction
being just above the upper outer margin of the peristome ; aperture
circular ; peristome double, continuous, solid for size, columellar
tooth well developed. |

Size : major diam, 10, alt. axis 1:6 mm.

o 0:04, ,, 007 inch. e

There is ofily one specimen in Mr. Blanford’s collection ; .but as
it is fully grown, though so very minute, and is so unlike any thing
before deseribed from Pegu, I have ventured on figuring and
naming it.

L
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!

Drerounarina exruis, W. T. Bif. (Plate XLIX. fig. 1.)

Diplommatina exilis, W.T.BIf. J. A. 8. B. 1862, p. 325 ; Pfr. Mon.
Pneum. vol. iii. p. 10 ; Hanley, Conch. Ind. p. 49, pl. cxix. fig. 10
Theob. Supp. Cat. p. 42(Mya-Leit Doung and Farm Caves, Moulmein;
the latter locality refers to D. ewserta) ; Nevill, Hand-list, p. 284.

Original description :—* Shell dextral, not rimate, very slenderly
subfusiform, rather solid, moderately, closely, and obliquely ribbed
throughout. Spire turreted, with straight sides, apex obtuse, suture
impressed. Whorls 74, rounded, antepenultimate slightly larger
than the penultimate ; lower whorl rising a little near the aperture,
which is subvertical, slightly inclined downwards, almost circular,
the columellar margin being straightened, terminating in a right
angle at the base, and bearing a moderately sized internal tooth.
Peristome double, the inner lip being prominent, slightly expanded,
and continuous upon the penultimate whorl, but not forming a broad

callus ; outer lip slightly expanded, retrorelict. Operc. ?

Alt. Diam, Diam. ap.
3 11 Z mm.
012 0-05 0-03 inch.

« Hubitat. Mya-Leit Doung, Ava.
«The most slender species of the genus with which I am ac-

quainted, and easily distinguished from all others by its long narrow
form.”

Dirroxmariva pueeensts, W. T. Blf. (Plate XLIX. fig. 9.) The
shell figured is from the typical locality.

Diplommatina puppensis, W.T. Blanford, J. A.S. B. 1862, p. 824 ;
Blanford & Godwin-Austen, J. A. 8. B. 1868, p. 83, pl. iv. figs. 2, 2 a;
Hanley, Conch. Ind. p. 55, pl. exxxix. figs. 8,9 Theob. Supp. Cat.
p-42; Nevill, Hand-list, p. 284.

Diplommatina pappensis, BIf. A, M. N. H. 1864, vol. xiii. p. 443,

Original description :—* Shell dextral, not rimate, elongately sub-
ovate, thin, translucent, light amber in colour, very finely and
closely costulated, spire with convex sides, apex pointed, not acumi-
suture impressed. Whorls 7, the antepenultimate being the
r] rising considerably upon the penultimate. Aper-
arly circular, the columellar margin being straight,
with an obtuse angle at the base, and furnished with a small tooth
internally. Peristome double, orange in colour ; both lips expanded,
the inner forming a thin callus upon the pegul.tlmate whorl. Opere.
thin, horny, white, circular, flat, with no distinet spiral structure.

nate,
largest, last who
ture vertical, ne

Alt, Diam. Diam, ap.
34 2 1 mm,
0:15 008 0:04 inch,

“ Habitat, Puppe Hill in Upper Burma, with Alyeeus vuleani.

15
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«The largest species yet discovered in Burma, and {he most
symmetrical, so far as I know, of all Asiatic forms. None of the
Burmese representatives of Diplommatina show the strongly acumi-
nate spire, or the great swelling of the antepenultimate whorl, which
distinguishes the species inhabiting the Himalaya.”

DrpronmAriNe NANA, W. T. Blf. (Plate XLIX. figs. 6, 6 a.)

Diplommatina nanda, W. T. Blanford, J. A. 8. B. 1865, p. 85;
Hanley, Conch. Ind. p. 55, pl. exl. fig. 1; Theob. Supp. Cat.p. 42;
Nevill, Hand-list, p. 285.

Original description :—* Shell not rimate, dextrorse, subovate,
rather solid, amber-coloured, very finely and closely filiformly costu-
Jated on the lower whorls, less closely on the upper, or, frequently,
subdistantly costulated throughout. Spire conical, with sides scarcely
convex above; apex rather obtuse, sometimes reddish, suture im-
pressed. Whorls 6-62, rounded, antepenultimate the largest, the
last rising considerably upon the penultimate. Aperture vertical,
ear-shaped, nearly circular, columellar margin gtraight for a short
distance and vertical, with an internal tooth. Peristome double,
both portions expanded and appressed, the inner forming a thin

callus upon the penultimate whorl. Operculum ?
mm. inch.
e Tien g bhE e oS 23 0:09
Diameter .. ...... 1 0-04

* Aperture with peristome about § millim. in diameter.

“ Habitat. Akoutoung, Thondoung, and Yenandoung in Henzada
district, Pegu.

« This species approaches D. polypleuris, Bens., more nearly than
any other. It is distinguished by its more regularly ovate form,
blunter apex, less swollen penultimate whorl, and more marked
and distant sculpture. The latter character, however, varies—the

specimens from Thondoung, a hill about 20 miles south of Akoutoung,

being either eclosely costulate throughout, or subdistantly sculptured
above, closely helow ; while in Akoutoung specimens the cost ulation
is subdistant throughout ‘As, however, I can trace no other dis-
tinction between the shells, and the costulation varies in different
individuals from each place, I do not think there is any specific
distinetion.”

Drprommariva Arrrns 2, Theobald. (Plate XLIX. fig. 3.)

Diplommatina affinis, Theobald, J. A. S. B. 1870, p. 898; Hanley,
Coneh. Ind. p. xii (index only) ; Theob. Supp. Cat. p. 41.

Locality. Upper Salwin valley (ex Theobald’s collection).

Shell elongately fusiform, rimate; sculpture muech worn, costu-
lation close; colour bleached; spire turreted, attenuate towards
apex ; suture moderately impressed ; whorls 7, l'nundcdlz antepen-

PART V.

L.
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ultimate slightly the largest, the penultimate with constriction ahove
the columellar margin ; aperture subvertical, circular; peristome
double, close, slightly developed, columellar margin with a small
tooth. ! °
Size : major diam. 10, alt. axis 8:0 mm.
% 0:04, ,, 0:12inch.

Mr. Theobald writes that the type is lost and probably smashed
with some other shells in the same box. This specimen was referred
to D. affinis by Stoliczka, and it agrees with the following original
description:—

“Testa dextrorsa, ovata, turrita, viz rimata; anfract. 7, requlariter
crescentibus, transversim leviter striatis, ultimo  antice valde ascendente
D. pullulse modo ; apertura ovali, margine columellar: recto, dente
parvo instructo, labro duplici, evtra expansiusculo. Long. 0:18,
lat. 0:08 une.

“ D. pullule differt magnitudine, spira minus attenuata et apertura
magis rotundata.

“ Habitat. Shan States.”

Drrromyariva purErorys, Theobald. (Plate XLVI. figs. 4, 44.)
Shan States.

Diplommatina pupeaformis, Theobald, Journ. A. 8, B. 1870, p. 898 ;
Hanley, Conch. Iad. p. xii (index); Theob. Supp. Cat. p. 42; Nevill,
Hand-list, p. 285, as var. of salwiniana.

Original description :— Zlesta sinistrorsa, oblongo-ovali, non rimata,
pallidissime cornea ; sutura impressa ; anfract. 7, requlariter crescen-
tibus, transversaliter confertim striatis ; apertwra subcirculari, margine
columellars brevi, recto, dente columellar: modico instructo, labro
duplici, margine ewterno expanso. Long. 016, lat. 0-08 une.

¢ Habitat. Shan States.”

D. salwiniana must be exceedingly close, if it be not the same
shell, as Stoliczka considered it. The original description runs as
follows :—

“ Testa sinistrorsa, ovate turrita, non rimata, pallidissime flaves-
cente, sutura vmpressa ; anfractibus T4, converis, vegulariter cre-
scentibus, transversim distincte striatis, striis in_ult. anfractu magis
distantibus ; apertura rvotundate ovata, margine colwmellar: recto,
dente parvo submediano instructo, margine ewterno uniforme curvato,
tenwiter calloso. Long. 0:20, lat. 0:10 unc.

o Habitat. Shan States.”

DirLoMMATINA CARNEOLA, Stol. (Plate XLIX. figs, 8, 8 a.)

Diplommatina carneola, Stoliczka, J(‘)_urn. A. 8. B 1871, p. 152,
pl. vi. f. 3; Hanley, Conch. Iud.‘py. 65, pl. exL. fig. 4; Theob, Bobrs
Cat. p. 42 ; Nevill, Hand-list, p. 284.

Original description:—*D. testa ovr’t_’to—dongata, turtita, viz rimata,
carnea, seu carneo-luteola ; anfract. 7y valde convewis, sutyris pro-
Jfundis junctis, primis duobus levigatis, luteis, cotepss costulis obliquis,
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modice distantibus, ornatis, penultimo maxime inflato, ad termina-
tionem valde constricto, wltimo minore, ad basin rotundato ; apertura
rotundata, marginibus paulo dilatatis et incrassatis, ad, anfractum
penultimum conspicuiter ascendentibus, intus levigatis ; labio adnato,
paulo expanso, labro duplici, extus prope marginem costa tenui et
acuta instructo, columella fere recta, infra dente unico instructa, ad
basin viw angulata. Diam. anf. penult., 1-2; alt. tot. teste 2:6,
apert. alt. 0-8, ejusdem diam, 0-8 mm.

“ Animal carnco-luteolum, tentaculis, rostro ad terminationem in-
terdumque dorso supero, plusminysve distincte atratis ; oculis magnis
in latere basali tentaculorum sitis, atris, pede angusto, postice acumi-
nato ; operculum cornewm, tenuissimum, concentrice multispiratum.

¢ Hab. Damotha, prope Moulmain.

“This species is somewhat allied to D. puppensis, BIf., differing
from it by its constant smaller size, more tumid or conyvex and more
widely costulated whorls, and by the aperture being at the columellar
base rounded or nearly so,instead of deeply angular and canaliculate as
it always appears to be in puppensis. The present species was found
to be very common on the perpendicular limestone cliffs at Damotha,
especially in localities where a little water trickled down the rock.

The animals seemed to feed on minute algs which were growing in
the locality.”

4b.)

Diplommatina (Palaina) crispata, Stol, Journ. A. 8. B, 1871, p. 153,
pl vi. fig. 4 ; Hanley, Conch. Ind. p. 56, pl. exli, fig. 6.

Palaina crisputa, Theob. Supp. Cat. p. 43.

Original deseription :—¢ Diplommatina (Pal.) testa conoidea, medio
latissima, sordide albida ; anfractibus T, primis duobus (rare 13) mam-
millatis, levigatis, convexts, sequente convexiusculo, confertim lamellose
striato, eeteris medio angulaiis, crasse lamellatis, lamellis crebris, in-
equalibus, tenuibus, undulatis et erispatis, ad peripheriam angulosam
spiniforme productis, latere interiore exeavatis ; anfr. penultimo haud
distincte constricto ; ultemo angustiore, basi conveatuseulo ; apertura
perobliqua, circulart, extra dilatata, intus continua, levi, supra lcuitgr
adnata, ad latus columellare tncrassata et infra dente pliciforime, v
distinguendo, instructa, margine interno acuto, undique libero ; per-
stomate ewterno tenui, lamelliforme undulato et late expanso. Alt.
testee 2:5, diam. anf. penult. (spinis incl.) 1:5 ; diam. apert. int. 08,
d. ap. cum perist. 1:0 mm.

« Awimal albidum, tentaculis cinereo atrafis ; operculum cornéunt.

¢ Habitat. Damotha, prope Moulmain ; rarissime cum pracedente.

¢ This is the first species from British India referable to ““llt‘ sub-
genus Pulaina of Semper (vide Journ, de Conch. 1863, p. 291, and
1866, p. 348), although, if the subgenus should be rct’:’uncd, it can-
not include all the species referred to it by its author.

DIrLOMMATINA ORISPATA, Stoliczka. (Plate XLIX. figs. 4, 4a,

L |
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DIPLOMMATINA ANGULATA, Theobald & Stoliczka. (Plate XLIX.
figs. 5, 5 a.)
Locality. Damotha, Moulmain.

Diplommatina angulata, Theobald & Stoliczka, Journ. A. S. B.
1872, p. 331, pl. xi. fig. 3 (Chouktalon Hill, south of Moulmain) ;
Hanley, Conch. Ind. p. 55, pl. exl. fig. 7 (not a characteristic
drawing).

Palaina angulata, Theob. Supp. Cat. p. 43 ; Nevill, Hand-list,
p- 285.

Original description :—* D. testa ovato-elongata, dewtrorsa vz ri-
mata, sordide albida, anfractu penultimo latissimo, apice obtusiusculo,
pallide rubido, submamillato ; anfratibus sex, primis duobus levigatis,
cwteris valde convexis, ad peripheriam plus minusve distincter angu-
latis, transversim confertissime costellatis aut acute striatis ; ultvmo
basi contracio ; sutura profunda, simplice ; aperturd late circulart ;
peristomate undique expanso, bilabiato, interno subrecto, ad marginem
columellarem dente obliquo instructo, externo ad anfractum penultimum
constrictum modice ascendente. Long. 2, lat. maximus 08, diam.
apert. 0-6 mm.

¢ Hab. prope Moulmain, provincia Martaban.”

«The peculiar angulation of the whorls, combined with the very
close transverse costulation, or almost striation, and the proportion-
ately large aperture, readily separate this species from any other as
yet known. Mr. Theobald obtained numerous specimens on the
limestone hill near Damotha, and also south of Moulmain, together
with D). carneola, Stol.”

DIPLOMMATINA EXSERTA, 1. 8p., Nevill. (Plate XLIX. figs. 2, 2a.)

Diplommatina ewserta, Nevill's Hand-list, p. 284, as D, exilis, var.
exserta, from Farm Caves, Moulmain.

Locality. Damotha Cave, Moulmain (7%eobald). Four specimens.

Shell clongately fusiform, not rimate ; sculpture, minute spiral
strism, crossed by rather close transverse costulation, coarser and more
distant on the apical whorls, less apparent on the last; colour very
light sienna ; spire high, turrcted, sides flat, apex small ; whorls 8,
sides rounded, the antepenultimate the largest, the last ascending,con-
striction just behind the aperture ; aperture vertical, oval ; peristome
closely double at base at right angles to the axis ; columellar margin
gubvertical, the tooth not at all prominent, blunt and rounded,

Size ; major diam. 1-0, alt. axis 3 mm,

% 004, 1" 5 012 inch.

This shell is very like 2. e:va'?is? the constriction, however, is
much more defined ; there is no spiral striation on the surface of
D. exilis, and there is greab difference in the form and size of the
columellar tooth. Itsa lmormu'l form serves to characterize D, evserta
well, and it may be compared in this respect to D, nicobarica.

In the paper  Notes on Burm‘cse'nud Arakanese Land-Shells,” by
'W. Theobald, Esq., and Dr. F. Stoliczka (J. A, S, B. 1872, p. 331),

L
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this species is referred to a8 follows :—“ 4. D. ewilis, Blf., was found
on the limestone hills at Damotha and at the Farm-Caves near
Moulmain. Most of the specimens somewhat exceed in size those
from Upper Burmah ; the costulation of the whorls also is a shade
finer, though variable in different specimens, and the outer lip of
the aperture a little more expanded ; however, the general form,
character, and proportion of the whorls is exactly the same. One
of the largest specimens measures: total length 3-2, diameter of
penult. whorl 1-0, diam. of apert. with perist. 0°9 mm.; it has nine
whorls.”

DIPLOMMATINA EDENTULS, n. sp. (Plate XLIX. figs. 7, 7 a.)

Locality. Moulmain (7'keobald).

Shell ovately fusiform, not rimate, thin ; sculpture minute, longi-
tudinal striee, crossed by distant strong costulation ; colour whitish
ochre; spire turrcted, sides convex, apex rounded ; suture moderately
impressed ; whorls 7, regularly increasing, the antepenultimate slightly
the largest, the constriction above the aperture; aperture vertical,
circular ; peristome double, but not strongly doveloped ; columellar
tooth very small.

Size : major diam. 1'3, alt. axis 2:0 mm.

b 0:04, ,, 0:08 inch.

This is another of the small, toothed, dextral forms from this lo-

cality, and it cannot be for a moment confused with D. ewserta; it

may possibly be the shell referred to D. polypleuris and said to have

been found near Moulmain.

DrpLoMMATINA ﬁIcouARICA, n. sp. (Plate XLVI. figs. 7, 7a.)

Locality. Nicobars (H. Godwin-Austen).

Shell dextral, fusiform, not rimate; sculpture very close regular
costulation ; colour pale brown ; spire, sides rather flattened, apex
acuminate ; whorls 7, sides convex, the antepenultimate the broadest,
the constriction usually immediately above the aperture, but in some
inclining more to the outer margin ; aperture cireular, subobligue ;
peristome closely double ; columellar margin straight, only a slight
indication of the usualitooth, but the thread or twist of the columella
is visible within the aperture.

Alt. axis 4'3 mm,

» 017 inch.

This species was sent me by my brother with numerous other
shells ; the absence of the usual columellar tooth is a conspicuoas
difference ; it is the first species described from these islands. i
note, however, in Nevill’s ¢ Hand-list,” p. 284, that a species Very
similar to D. carneola was found by Stoliczka on Batti Malve, and
also on Katchall Islands.

L.
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Subfamily AnyemiNz,
Genus Aryczus, Gray, MS., B.M.

Alyeceus, Gray, Moll. Anim, & Shells Coll. Brit. Museum, 1850,
P- 27 ; Benson, A. M. N. H. 1859, vol. iii. p. 176 ; W. T. Blanford,
A. M. N. H. 1864, vol. xiii. p. 445 (as a distinct subfamily); Theob.
Supp. Cat. 1876, p. 7 (subfam. Alycweine) ; Nevill, Hand-list, 1878,
p- 290 (subfam. Diplommatinina).

Cyclophorus, sp., Pfr. Zeitsch. f. Malak, 1847, p. 108. no. 21.

Original description :—** Operculum horny, many-whorled. Shell
conical. Spire regular. Last whorl distorted, compressed, much
contracted before the mouth. Mouth circular. Peristome regularly
reflexed.” Type, A. gibbus, from Cochin China, the second and only
other species recorded being A. strangulatus, from Landour, N.W.
Himalaya, from the collection of Captain Boys. No mention is made
of the peculiar and typical sutural tube.

Dr. Pfeiffer divided the species into two groups, ¢ subturbinate *”
and “depressed ;” but in 1859 Mr. Benson was the first to put the
rapidly increasing species into systematic order, based on better
characters, the principal being the position and extent and form
of the constriction, shape of shell, and length of the sutural tube.
Of these he formed three sections:—1. Alyceus, normal group,
thus described : “The last whorl constricted somewhat remotely
from the aperture, tumid on both sides of the constriction.” It
contains ten species, in four subdivisions. 2. Charawx, Bs.: ¢ Con-
striction broad, contiguous to the aperture, and divided more or less
remotely from it, across the whorl, by a ridge which is hollow
internally,” There are six species given, divided again into three
subsections ;:—

“# Ridge curved back remotely from the peri-
Bhomelrimrtcet R A O RO g A. hebes.
*## Ridge parallel to and approaching the peri-
SLOMEl Atk dlat ol B Wl G L ) A. stylifer.
##% Ridge parallel with and close to the base of
the PeriBEoTae.. .« .« vs v s & dlsie s 3« Slorare A. plectocheilus.”

3. Dioryx, Bs. Constriction narrow, and immediately behind
the aperture ; the sutural tube arising proportionally nearer to the
peristome than in Sections 1 and 2.7 There are two subsections
based on form of shell :—

a. A. amphora, Bs.

b. A, erenulatus, Bs.

This last, however, certainly belongs to Sect. 2.

As the sutural tube is one of the most important characters, I
give what Benson very truly says of it :—* In estimating the length
of the sutural tube, it is necessary to observe whether itg brevity or
medioere size is permanent and natural, or due to decay or injury,
especially in specimens which have become brittle from Weathering.

&
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In the species of which I Have been enabled to examine a series, 1
find that the perfect tube is invariably of uniform length in each
form. The character is so important, that 1 have thought it worthy
of notice in the sectional arrangement.” I can bear this out; hun-
dreds of specimens may be taken of any one species, and the tube is
inyariably of the same length and form.

The above arrangement was a great advance towards a better
knowledge of the genus ; but in 1859 only about 20 species had been
discovered, and as they began to multiply it was soon evident that
the above three sections could not be so distinctly separated by any
hard-and-fast line, and Sections 1-and 2 were soon blended.

In a little over 53 years (1864) the number of species had mounted
up to about 87, 31 being from the Indian area. And in this year
Mr. W. T. Blanford published his most excellent paper in the
¢ Annals and Magazine of Natural History, “ On the Classification
of the Cyclostomacea of Fastern Asia,” and which must form the
basis and starting-point of all future classification of the group; he
arranged all the then known species in eight typical groups including
Dioryx. Owing to the above author’s subsequent observations, added
to the valuable work done by Stoliczka in the same field, this requires
to be somewhat modified. Many more species have been since dis-
covered. Theobald'’s Supplementary Catalogue enumerates 56 (ex-
cluding 4. makarse, G.-A., MS., never described), and 10 more, in-
cluding those now described in this part, bring the number up to 66
that are known to me; while numerous species haye been found

in Siam, the Malay Archipelago, and several new species yet remain |

in my own collection.

Lf we take the more important characters of this very remarkable
well-defined genus—such as: (1) the sutural tube; (2) form of the
aperture, circular, angular, or crenulated, with varying peristome ;
(3) form of the constriction (most varied); (4) whorls, regular,
compressed, more or less closely wound; (5) sculpture of whorls
above and that adjacent to sutural tube ; (6) operculum ; and, lastly,
the general form of the shell—we find Nature manipulates the above
in every conceivable way with Geographical Distribution, and it
becomes almost impossible to restrict a group by any very fixed houn-
daries, forms merging most beautifully one into the other; I shall
not attempt, therefore, any fresh airangement until many more
have been figured.

Droryx, restricted to such forms as amphora, wrnula, &c., is one
of the most distinet subdivisions that can be retained. The points
of difference are its smooth globose form, position of constriction
and operculum, and the long sutural tube, 1

Another well-marked section quite as worthy of subgeneric
distinetion is type ii. of Blanford ; it would contain all those species
like constrictus, Bs., and may be thus described i—Shell pertorated,
ovately conical; sculpture consisting of very fine, regular, close
ribbing on the inflated portion of the shell; sutural tube very
short, clubbed or pear-shaped. '

. ) 3 . : o oonle 1 R O
The small size of the figures illusirating this genus in the ¢ Con-
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chologia Indica’ renders them often quite unsuited for reliable

reference or make clear any specific classification, for very often only
one view, and that not the most important, is given. In the case
of plate ciii. the shells are represented from every possible point of
view, and are positively wrong in detail. I therefore hope in time
to figure the greater number of this genus in a similar way to those
now given ; and to do this properly it is necessary to give three views
of each species, and sometimes four, to show clearly the differences
that exist between such closely allied forms. Itisa heavy task, a nd
one that Stoliczka, with Mr. Blanford’s assistance, had hoped to carry
out in the whole family of the Cyclophoride. If I can accomplish
a part of this work, it will, T trust, lessen the labours of future con-
chologists, and show how beautifully the law of Evolution is exem-
plified by these varying forms.

T have no drawing of the animal taken from life, as they are not
easy to observe, being very shy ubout coming out. The eyes are
small, and the tentacles not so long and thin as in Diplommatings
Plate LI. fig. 8 is taken from a spirit-specimen of A. nagaensis,
enlarged four times. :

The lingual ribbon given in fig. 4 is that of A. bicrenatus, one of
the larger species, and very similar to A. ingrami. From this we
find that in Alyeceus the form of arrangement is

3 —1— 3
TGS P G T

all the uncini being 5-cuspid, with the exception of the outer, on
which I could only detect4. It may be noticed that in the drawing
the & cusps are not shown in every instance; but it must be
remembered that they can only thus be seen owing to the toothed
edges being strongly curved, both longitudinally and laterally. The
uncini of this species are peculiarly spreading and fan-like, especially
the first and second laterals.

There is a slight scar of a semicircular form present on the surface
of the branchial sac, which corresponds in position with the internal
orifice of the sutural tube. This indicates the rudimentary nature
of the branchial tube in this genus. It is very short, and evidently
by its margin the sutural tube is formed, for this shows successive
layers of deposition,  After the animal has reached a cerfain stage
of development (and this stage is perhaps the corresponding one in
Diplonmatina, at the formation of the constriction) this ceases, and
the whole anterior portion is formed by the edge of the mantle alone.

Alyeceus bembew is a species with a yvery short but stout sutural
tube: an examination of several species showed that elose to the
branchial chamber there is & divarication on the upper side, short
and corresponding with the external tube, but opening into the
chamber; the tube is completely closed on the other or posterior
end. This must be homologous to the tube of Streptauius.

1t is somewhat difficult to under.st_and how the formation of the
gubural tube is effected. The postion of the internal orifice, 5o
different in Rhaphaulus and Alyyeceus, rather complicates the elucida-
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tion, though it can only be a modification of the same inherited
character. I have endeavoured from examination of the animal and
shell in these two tube-bearing genera to understand how this
difference can be produced, and on Plate LI. are figures and sections
presenting internal and external views of these parts. Figs. 6a
and 9 « represent not the shell, but an ideal section through the
mantle-margin and respiratory tube (fig. 7, #). In fig. 9a the
thick line represents the early stage, the dotted line the last stage of
growth in Rhaphaulus.

It is easy to understand that any slight folding of the mantle,
either on its internal or external.surface, will produce a notch upon
the peristome, such as we find in Pterocyclos, and that if this fold be
increased so that the lower edges meet, a more or less circular notch
or circular orifice will be produced, which, still retaining the shell-
secreting property of the mantle, would deposit a tube. Then
according as the mantle on its free curvilinear margin grew faster
or slower than the tube or pari passu with it, so would the shelly
tube be modified in form and position; or, again, the tube may
increase or remain constant in length. Thus I imagine in Rhaphaulus
the complete curvilinear edge of the mantle is slightly anterior to
the free end of the tube, which has a continuous growth from its
first formation, and thus the outer surface of the shell is formed
over it up to the aperture, rendering the tube internal and its orifice
posterior. At this stage tho mantle-edge ceases to increase, the
animal having reached its maximum development ; this is stationary
so to speak and the thickened peristome is then formed. The inters
nal tube still continuing to grow at the free end passes upwards,
backwards, or downwards externally, the common specific character.

In Alyeceus the tube would appear to have a short but permanent
length and position, and from the commencement of its formation,
or folding in of the mantle-edge, is turned upward and backward
over the edge of the peristome and slightly in advance of it, deposit-
ing the shelly tube externally upon the outer surface of the body-
whorl and in the sutural angle, and is never internal. It should be
noticed that the length of the tube in Alyceeus bears invariably a
constant relationship to the swollen, close, regular, and strongly
ribbed portion of the'body-whorl, and there is some intimate con-
structive connection between the two, indicating, T think, an inter-
mittent action upon the line of the mantle-edge, during which it
undergoes a change somewhat like the following. ~The part produced
into a tube-like form is withdrawn, or reduced in size, on the forma-
tion of a rib which may be likened to an incipient peristomatic lip ;
on this being completed and the work of the mantle reduced, the
fleshy tube is again produced, reflected over the margin to deposit a
ring of shelly matter on the sutural tube, and then again retires
during the formation of the next peristoratic ring.

When the animal approaches its mature size the fleshy tuhe
becomes atrophied, leaving a mere scar on the r_uﬂl_lﬂﬁ corresponding
with the internal orifice, and here the above ribbing or close costy-
lation ends. The portion of the whoyl in front would then appear
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to be formed more rapidly, and finally the thickened double peristome
is completed. That the mantle-edge has a tendency to expand and
grow, talking on a wavy outline, is shown in those species with
deeply crenulated lips.

We have in the genera Pterocyclos, Spiraculum, Rhaphaulus,
Alyeeeus, Diplommatina, and Opisthostoma that indication of continual
development going on, and assuming great diversity of form aiter a
certain stage of existence, which has been so often brought to
notice in other groups of animals, showing that these shells are the
more modified descendants of older and less specialized forms, that
reached and brought their shell-constructing powers to an end at an
earlier stage of growth. Alyecus with the shell cut back to the
posterior end of the sutural tube and supplied with a thickened lip
would be in all respects like many simple forms of COyclophorus.

- Rhaphaulus would be a Megalomastoma. In Diplommatina the
change would appear shown ut the constriction of the last whorl.

Alyeaus is essentially of a burrowing habit, and I have often
obtained them quite deep in the moist soil ; this is perhaps the
reason of the eyes being so much smaller in comparison to those of
Diplommatina. The shells when taken fresh are generally coated
with a black clayey substance completely concealing the surface and
its costulation. In favourable localities, among the deep layers of
black decaying leaves, they are very numerous and easily found.

ArvczEUs 6EMMULA, Benson., (Plate XLVIIL figs. 4, 4a,48, 4c.)

Locality. Rungun Valley, near Darjiling (ex coll. W. T. Blanford).

Alyeaus (Charaz) gemmula, Benson, A, M. N. H. 1859, yol. iii.
pp- 177, 179; Pfr. Mon. Pneum. vol. iii. p. 52 ; Hanley, Conch. Ind.
p. 88, pl. xciii. fig. 7 ; Theob. Supp. Cat. p. 39 ; Reeve, Conch. Tcon.
1878, pl. v. fig. 37.

Original description :— Testa wmbilicata, conoideo-depressa,
levigata, nitida, ad ventriculum minutissime, ad wmbilicum crasse
striata, hyaling ; spira conoidea, apice obtusiusculo, sutura profunda ;
anfractibus 4 conveariusculis, ultimo compresse rotundato, tum tumido,
tubulum mediocrem gerente, tunc fossiculato-constricto, strictura crista
recumbente, demuwimngue area planata ab apertura separata ; apertura
obliqua, superne arcuatim prominente, peristomate duplici, valde in-
crassato-reflezo, intus superne ad angulum et infra ad basin leviter
emarginato ; wmbilico profundo.  Opero. ——?

« Diam. major 24, minor 13, axis 11 mill.

« Fabitat rarissime in valle Rungun.

« Of this little shell the sole specimen obtained by Mr, Blanford
was forwarded to me for examination. Its affinities are with the
Khasia A. hebes ; but it is perfectly distinct in colour, smaller size,
narrower constriction behind the ridge, narrower umbilicus,
rgination visible within the aperture at the lower part,”

Anvomus pacriraexsis, n, sp. (Plate XLVIIL figs. 5,5 «, 58, 56.)
Logality. Pachita village (Camp no. ¢ of the EXP,Oditiona,ry Force,

1874-75), Dafla Hills, Assam.
Four specimens in my collection.

seulpture,
and in the ema

15
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Shell depressedly turbinate, openly umbilicated, small; sculpture,
apical whorls quite smooth, some distinct distant costulation on the
posterior side of the last whorl, succeeded by very fine and close on
the swollen portion of the same ; colour dull whitish ochre ; spire sub-
conoid, apex blunt ; suture impressed, the tube short ; whozls 4, the
last swollen, the constriction close to the sutural tube, slightly enlarg-
ing again midway between it and the peristome, and this portion quite
smooth ; aperture oblique, ovate, angular above and below ; peri-
stome double, thickened, with a well-defined notch below, columellar
margin concave ; operculum multispiral, horny, brown.

Size: major diam. 3:2, alt. axis 2:6 mm.

4 013, ,,  0:11 inch.

This shell finds its nearest ally in A. gemmula, Bs., of the Darji-
ling side, but the distinct ridge next the constriction is reduced to a
mere even swelling of the whorl, and the peristome and form of
aperture differ ; it is also larger.

Avryczvs nesrs, Benson. (Plate XLIIL figs. 1, 1a, 18, 1¢.)

Locality., Teria Ghat, south base of Khasi Hills.

Alycaus hebes, Benson, A. M. N. H. 1857, vol. xix. p. 204.

Charax hebes, Benson, A, M. N. H. 1859, vol. iii. p. 177 (type of
subgenus).

Alycaus hebes, Pfr. Mon. Pneum. vol. ii. p. 87; Pfr. Novit.
Conch. pl. xxxv. figs, 28-31 ; Hanley, Conch. Ind. p. 88, pl. xeiii.
fige. 5, 6; Theob. Supp. Cat. p. 89; Nevill, Hand-list, p. 290;
Blanford, A. M. N. H. 1864, vol. xiii. p. 459. ,

Original description :—* Testa wmbilicata, solidiuscula, depressa,
viw striatula, ad spatium inflatwm et civea umbilicum confertissime
striata, carneo-albida, apicem versus rubella ; spira conoidea, apice
obtusiusculo, sutwra impressa ; anfractibus 4 convewiusculis, ultimo
ad latus gibboso, tubulum mediocrem suturalem gerente, spatio con-
stricto costa wvalida retro recumbente munito; apertura obligua,
cireulari ; peristomate continuo, duplict, interiors porrecto, exteriory
expanso, incrassato, \

¢ Diam. major 4, minor 3, axis 8 mill.

* Hab. ad Teria Ghdt, Teste W. Theobald, )

¢ This species occurs on rocks, and is distinguished by the struc-
ture of the aperture from the small Bornean 4. spiracellum, A. & R.
In the latter species, moreover, the rib behind and above the aper-
ture is nearly parallel with the peristome, whereas in A. hebes it
looks like a loop which had fallen backwards on the whorl. 1Inbgth
species it takes its rise at the right side of the peristome, and ends
at the suture, corresponding with an internal suleus.”

Arycxus Norarus, Godwin-Austen, (Plate XLIIL figs. 2, 2 q,
25.) '
Locality. Toruputu Peak, Dafta Hills.

Alycaus notatus, Godw.-Aust., J. A. 8, B, 1876, p. 176, pl. vii,
figs. 9, D a, 9 b; Nevill, Hand-list, p. 291,

ND
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Original description :—** Shell globosely turbinate, narrowly um-
bilicated, of solid form ; white, distant strong costulation on the
upper whorls, close and fine ribbing on swollen portion of the last.
Spire conoid, suture fairly impressed. Whorls 41, closely wound, the
last swollen, then sharply constricted, and again enlarged and
descending, the expanded portion being marked with deep fold-like
furrows. Sutural tube moderate, aperture oblique. Peristome very
thick, distinctly treble in full-grown shells, outer layer terminating
Jjust behind the aperture, the inner continuous, the two outer much
reflected near the nmbilicus. Operculum smooth in front.

‘¢ Alt. 0-14, major diam. 0-17 in.

 Hab. On the slopes of Toraputi Peak at 3000 feet, about 15
specimens collected.

“This is one of the most distinet and curious species I have as
yet discovered, the fold-like indentations upon the expanded portion
near the aperture having no counterpart in any other form with
which I am acquainted. In other respects it is somewhat similar
to A. diagonius, in the strong thick peristome and closely-wound

whorls.”

ArycmUS DAMSANGENSIS, n. sp.  (Plate XLIII. figs. 3,3 «, 35, S¢c.)

Locality. Damsang Peak, Western Bhutan Hills (W. Iobert).

Shell turbinate, very closely umbilicated ; sculpture, well-marked
distant costulation on the upper whorls, coarse, close, regular on the
enlarged portion of the last; colour dull, very pale ochraceous;
spire high, conic, apex blunt; suture moderately impressed, tube
mediocre ; whorls 4, the last sharply constricted at base of the
sutural tube, then enlarging suddenly into a recurved ridge, suc-
ceeded by a depression, and then another shorter ridge, and a pit-
like depression in front of it ; aperture oblique ; peristome double, but
not thickened ; columellar margin straight, subvertical, with slight
noteh below ; operculum multispiral, brown.

Size ; major diam. 3:8, alt. axis 3-2 mm,

. 015,  ,,° 0:18inch.

This shell assimilates gomewhat, in the character of the constric-
tion and the expansion of the whorl anterior to it, to A. Aebes, Bs. ;
but in the irregular wrinkled portion in advance of the main ridge
crossing the swollen part it differs very materially, and presents a
most interesting approach to A. notatus, G.-A., of the Dafla Hills,
the surface of which is more irregularly wrinkled and pitted ; it is
not so eclosely umbilicated, and the aperture is more angulate helow,
Tt appears to be a most abundant species. :

Arvomus cueNyenir, n, sp.  (Plate XLVIIL fig, 2,)

Locality, Pikni, Naga Hills ( Chennell).

Shell globosely turbinate, umblhcutcd', but very close!y, a8 & NarToW
slit; sculpture, smooth near spex, distant gosiula;t,mn developed
beyond, and strongest near suture; colour white; spire conic, high,
apex rounded ; sutural tube long, fine; whorls 4, rounded, ¢on-
striction short and close to the base of the sutural tube, then

L
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suddenly expanded, in a somewhat bell-shaped form, smooth, flatly
convex in front, with a few very shallow indistinct wrinkles or pits;
aperture vory oblique, quadrate ; peristome double, rounded on the

outer lower margin, the columellar margin with a distinct notch ;
operculum smooth in front.

Size: major diam. 3:7, alt. axis 2:9 mm.
(15 SR O] 2R chis

This shell is allied to A. notatus and damsangensis, but the ex-
panded part of the last whorl behind the aperture is smoother, with
only an indication of wrinkling. It is more closely wound than the
latter, and the aperture differs from both in its squarer form and
angulation below (compare with the figures on Plate XLITL.).

Specimens from the Lhota-Naga Hills (fig. 2, Plate XLVIII.) differ
slightly in being larger and in the expanded portion being more pitted
and with little or no costulation towards the apex; these differences
were found constant in 25 specimens, received by me from the late
Mr. A. Chennell, after whom I have named this species. Deeply do
I deplore, and I am sure all who knew him do the same, the early
death of this excellent surveyor, who was one of the assistants in my
Survey Party on the Assam Frontier. He was always to be depended
on, and was possessed of great ability for the work, and tact and know-
ledge of the people. Combined with these official qualifications, he
was a great lover of natural history, and a most ardent and admir-
able collector of birds, insects, and shells. My own collection and
that of the late Marquis of Tweeddale were both greatly enriched by
his indefatigable work. A fall in the rocky bed of a ravine, which/
occurred more than 2} years previously, injured him internally and
ultimately affected the spine, and he died after great suffering in
Bombay Harbour last October, on his return from a trip to Australia,
where he had been for the benefit of his health.

Avyozus iverant, W, T. Blf. (Plate XLIV. figs. 1,14a,15,1¢.)

Alyeceus ingrami, W. T, BIf. J. A. 8. B. 1862, p. 185; Pfr. Mon.
Pneum, vol. iii. p. 48 ; Hanley, Conch. Ind. p. 38, pl. xcii. figs. 7, 10;
Reeve, Conch. Tcon. vol. xx. pl. vi. fig. 54 ; Theob. Supp. Cat.p. 39;
Theob. J. A. 8. B. 1871, p. 92 (is tngrami, var., a distinet and good
species) ; Nevill, Hand-list, p. 292.

Locality, Tongoop, Arakan,

Original description :—* Testa late wmbilicata, conoideo-depressa,
acute sinyato-costulata, albida, interdum rubello-albida, versus apiiem
ferruginea, viw translucens. Spira conoidea, apice obh{sttl(l, sutura
parum profundae.  Anfr. 4 conveat, wltimus ad Z)@/'i])flc{‘1“1n sub com-
pressus, ad latus mediocriter tumidus, ibidem confertissune costulatlf&
tum constrictus, prope aperturam non descendens, Spatwunt (qnstric-
tum longitudinas medioeris, ecostulatwm, medio tunyidwn tubzflum
suturale mediocre, 3 peripherie subequans. Apertura oblzqua,'ou-cu_
lavis ; peristoma duplex ; externo breviter inorassalo=expanso ; interng
expaniusculo, continuo.  Operculum fusco-corneumt, ""‘Z{;;?P‘n_'um, e~
terne perconcavum, nucleo centralt intus prominente papiare,
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¢ Size: maj. diam. 60, min, 50, alt. 33, aper. diam. 1} mm.

% 024, ,, 0:20, ,, 0:13, »  0:07 inch.

¢ Habitat prope Tongoop, Arakan.

“The present belongs to the typical group of Alyceus, according
to Mr. Benson, and is most nearly allied to A. umbonalis, B., from
Pegu. It is distinguished from that species by its more raised spire,
smaller size, shorter sutural tube, and shallower suture, by its less
oblique mouth and non-descending last whorl, and by its duplex
slightly expanded poristome, which contrasts strongly with the
broadly reversed tip of A.wmbonalis. That species also has the
upper whorls much more closely, but less sinuously, costulated than
are those of 4. ingrami. In the subangulation of the last whorl at
the periphery there is some resemblance to the little Thayetmyo
A. seulptilis, B., which, however, is easily distinguished by the
characters of its crenulated peristome, besides other peculiarities.

* * * *

1 have much pleasure in naming this form after Captain Ingram,
to whom I am indebted for a very large collection of shells, chiefly
from Arakan and the Arakan hills, and embracing altogether about
50 species, several of which had escaped my own search. 4. ingrami
was found in only one spot, viz. in earth, at the sides of a large mass
of limestone about 3 miles S.W. of Tongoop. There it was abundant.”

Arvomus umsonanis, Benson, (Plate XLIV. figs. 2, 2a, 20, 2¢.)

Alycceus wmbonalis, Benson, A. M. N. H. 1856, vol. xvii, p. 225;
Pfr. Mon. Pneum. vol. ii. p. 36; Pfr. Novit. Conch. vol. i. pl. xxxv.
figs. 18, 19, 20 ; Hanley, Conch. Ind. p. 38, pl. xcii. figs. 8, 9; Reeve,
Conch. Icon. vol. xx. pl. iv. fig. 36; Theob. Supp. Cat. p. 40;
Nevill, Hand-list, p. 293 (from Bassein, Thyetmyo, Arakan, and
typical locality).

Locality. Akouktoung or Kyouktoung, on bank of Irawady River.

In the Blanford collection there are seven species from the typical
locality, one of which I have figured ; there is one from Thyetmyo,
smaller and more globose with higher spire, costulation coarser, and
on the swollen part each rib is duplicate, and the peristome is
thicker. Size, major diam, only 9-8, as compared with the largest
from Akouktoung, which is 11-8. There are also two from the
Arakan hills, east side, on the Tongoop road, 10:3 in major diam.,
quite like the type except that the pcristpme is rather better deve-
loped. From Mai-i, Arakan, I have a single specimen sent me hy
Stoliczka, similar to this species, but with a very short bent sutural
tube, entire, not broken off ; costulate throughout, but very distantly
g0 near the apex. As I have only one specimen I can only consider
it a variety, and perhaps an accidental one.

Original deseription Tt ?’csm late zc77zlle‘zcavfft, t{eprcssa, subdisco~
idea, confertim acute areuatin costulata, cinereo-albida, apicem versus
obtusulum, rubellum vel nigrum, rubescente ; $pira brévi, sutura pro-
funda ; anfractibus 43 ronvm-‘ls,'“m'mo ad 7““’3,_ spiraliter rugoso-
caneellatum, inflato, tum constricto, devnde 'iu;mu'liusrulo, tubulum
retroversum, elongatum suturalem pone CONStrictioney gerente ; aper-

L
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tura valde obliqua, ciroulari, undata, peristomate duplici, interiori
continuo, eapanso, nitidissimo, prope umbilicwm Sinuato, exterior:
exPanso, incrassato, ad anfractum penultimumn breviter anterrupto ;
umbilico perspectivo. Operculo corneo~fusco, multispirato, anfractuum
marginibus scabre elevatis, evtus profunde concavo, intus convexiusculo,
nitidissimo, sulco marginato, wmbone centrali papillar: munito.

“ Diam. major 10, minor 8, axis 5 mill,

“ Hab. ad Akaouktoung, prope ripas fluvii Trawadi, nec raro.

SR The scabrous cancellation of the inflated part only of
the last whorl is an unusual feature, no trace of the spiral rugee
appearing elsewhere on the whorls.

“The origin of the sutural tube is about 4 millimetres from the
aperture.  This shell has much affinity with the Bornean Alyceus
spiracellum, A, & R., which has a somewhat similar operculum.
Dr. Pfeiffer informs me that it is an Alyceus, and not a Pterocyclos,
as conjectured by him before he had an opportunity of inspecting
the shell.”

ALY0XEUS NAGAENsIS, Godwin-Austen. (Plate XLIV, figs. 8, 8 a,
36, 3¢.) !

Alycezus ingrami, var. nagaensis, Godwin-Austen, Journ, A. 8. B.
1871, p. 92, pl. v. fig. 2; Theob. Supp. Cat, p. 40 ; Nevill, Hand-
list, p. 292.

Original description :—* Shell depressedly glohose, openly um-
bilicated, thick, slightly translucent, white, generally covered with
a thin muddy coating, finely and sharply costulated throughont.

Spire depressedly conoid, apex blunt, enture impressed ; whorls 4,

rounded, the last much swollen, constriction close to the base of
sutural tube, slightly swelling again towards  the mouth, quite
smooth, sutural tube very long and thin. Aperture oblioue, circulez,
peristome double, both lips close and slightly expanded. QOperculum
black, smooth, and concave in front, convex at back, with a central
boss. \
Maj. diam. 8-0, min. 6-8; alt. 5-0, diam. ap. 85, sut. tube 35 mm.
¥ 032, ,, 0:27; ,,020 , 014 . 014 inch.
“ Hab. Neighbourhood of Asdld, rather local in its distribution,
but there abundant. |
“Tts well costulated surface distinguishes it from the preceding
variety of 4. ingrami.”

Arycmvs BRAHMA, 0. sp. (Plate XLVIIL, fig. 38.)

Locality. Brahmakund (M. Ogle). e, S o

Shell turbinate, umbilicated ; sculpture very fine, longlt}ldmal or
spiral hair-like strise, crossed by distant c'ostu]gtion, the ribs alter-
nately very fine; colour whitish grey; spire high-conic, apex fine;
suture impressed, the tube long; whorls /four, well roqnded, the
swollen portion regularly ribbed for the length of the sutural tube,
then blending gradually into finer costulation, the last suddenly
flattened just within the umbilical region, (:.onstrlcted 's]'m.rp_ly just
beyond the base of the sutural tube, then straight and cylindrical up

[
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to the reflected inner lip; peristome oblique, crenulated on the outer
lower margin, with four notches, solid, double, and much reflected ;
operculum multispiral, with a central dark depression.

Size : major diam. 50, alt. axis 4:0 mm.

i 0:200 =, 0-16 inch.

This shell in its simple straight portion of the whorl at the con-
striction shows a resemblance to the Asalu species figured by me in
the J. A. S. B. 1871, fig. 3, which I then thought a variety of 4.
angrami ; but it is quite distinet, and the Asalu species I now name
A. bicrenatus.

(Gtenus RusrmAavLus, Pir.
(Plate XLVII.)

Rhaphaulus, Pfr. in Novit. Conch. i. p. 75 (1856); Pfr. Mon.
Pneum. vol. ii. p. 90 (1858); Stoliczka, J. A. 8. B. 1870, p. 151
(animal).

Type R. chrysalis, Bens. A. M. N. H. 1856, vol. xvii. p. 342.

Original description :—¢ Operculum tenuissimwm, cornewn, sub-
angustispirum, extus concaviuseulum.  Testa wmbilicata, PUpRG-
formis ; apertura circularis; perist. subduvlex ; internum continuum,
eternum dilatatum ; ad insertionem marginis devtrt canali aperto
perforatum, canale suturali interno profunde in caverna spire desi-
nente, utringque pervio.”

Pfeiffer had described this genus previously under the title of
Awaurus, taking as the type 4. bombycinus, Pfr., from Sarawak,
Borneo (P. Z. 8. 1855, p. 105); but he apparently did not retain it
after creating the genus Rhaphaulus.

Benson afterwaris founded the genus Srrerravrus (A. M. N. H.
1857, vol. ‘zix. p. 201), with S. blanfordi as type; it is thus
described :—¢ Testa umbilicata, pupiniformis, nitens ; peristoma cir-
eulare, non continuwm, superne tubulo suturali interno et exlerno,
continuo, ad extremitates ambas aperto, siphonem mentiente, perfo-
ratum. Opere. B2

As the animal does not differ from that of Rhaphaulus, and as the
chief point of difference is confined to a single character, the posi-
tion and form of the sutural tube at its terminal end, Streptaulus
cannot be considered generically or even subgenerically distinet. The
form of this tube is most variable, even in the species S. blanford; ;
in some, as var. tubulus or var. {3, it is upright, like that of R, chry-
salis; in var. tortuosus v it is directed downwards as in R, pachy-
siphon and assamica.

Mr. Benson (Ann. & Mag. N. H., August 1859, p. 94) has
described the animal of the genus Rha_plmulus and other genera from
specimens sent home alive by Captain Haughton, then (in 1859)
Magistrate of Moulmein, and by Captain Sankey :—

“TFoot oblong, rounded anteriorly, narrowed Pposteriorly, and
rounded at the extremity; muzzle short, declivous, rounded at the
front, not emarginate nor lobed ; tentacula somewhat short, slightly
ringed, pointed at the summits and then slightly tumid, colour a

L



MILLUSCA OF INDIA. 197

pale cinnabar-red ; eyes small, jet-black, situated on tubereles, which
are on the head, and joined to the outer base of the tentacula. The
foot is greyish white, the sole pale, the muzzle a pale reddish buff-
colour.

¢ The operculum, which is carried centrally on the hinder part of
the foot, about midway between the shell and the tail, is capable of
being withdrawn beyond the internal opening of the sutural tube,
although ordinarily closing the aperture.

“There is no organ to be seen corresponding with the internal
sutural tube, the animal in this respect exhibiting a similarity to
that of Pterocyclos, which, as deseribed by me in 1836, possesses no
soft parts caleulated to fill the anomalous portions of the shell near
the aperture.

¢ (Qperculum very thin, horny, concave externally, consisting of
6% concave volutions with a varnished surface.

“ For the single living specimen of this shell I am indebted to
Captain R. H. Sankey, by whom it was taken in January. It
remained closed in its shell until the 27th of June, when it began to
yield slowly to the means employed to revive it, finally moving
about and creeping freely under an inverted glass.”

In 1863 Mr. Blanford had au opportunity afforded him of looking
more closely at the animal preserved in spirit, and Mr. Benson's
conclusions regarding the absence of any process analogous to the
tube were found to he erroneons. \

In Mr. Blanford’s paper ¢ On the Animals of Raphaulus, Spira-
culum, and other Tube-bearing Cyclostomacea,” Annals & Mag. Nat.
Hist., July 1863, this subject is well discussed: and as our knowledge
of the subject has not been increased since that time, I shall extract
it in full:—

““No one can have examined carefully a collection of the operculated
land-shells of India and South-eastern Asia without remarking the
peculiar shelly processes of the peristome or suture which charac-
terize several of the genera. Two principal forms of these processes
may be distinguished, viz. (1) sutural tubes, either open at both ends
or closed at one extremity, as in the genera Raphaulus, Spiraculum,
Opisthoporus, Alyecceus, &e., or, (2) incisions in the peristome—
simple, as in Pupina, Régistoma, &c., or accompanied by expansions
of the outer lip, as in Pterocyclos and Rhiostoma. So far as I am
aware, no soft parts have hitherto been observed in the animals of
any of the above genera, corresponding to the peculiarities of their
shelly coverings. During the past two or three years, I have ex+
amined carefully the animals of species belonging to the majority of
the above-named forms; and in two instances I have ascertained the
existence of an organization to which the processes of the shu}l are
adapted, these two cases being in the genera Raphaulus and Spira-
culum, which, although by no means nearly allied, agree 1n POSSCSSing
a sutural tube opening both internally and externally." )

“By the kindness of Baron F. v. Richthofen, I had, some time
since, an opportunity of examining the animals off several specimens
of the rave Raphaulus chrysalis, Pfr., from Moulmein ;n Burma,

PART V. '

It



198 LAND AND FRESHWATER

The sutural tube in this species opens internally, a short' distance
from the peristome, by a small longitudinal slit, and then passes
outside the suture to the aperture, where it is deflected upwards, and
runs vertically for 2 or 3 millimetres on the exterior of the penulti-
mate whorl, opening to the air at the extremity. I found this tube
to be partly lined by a perforated process of the mantle, communicating
internally, by means of a passage beneath the shell-muscle, with a
very small orifice inside the air-chamber in the neck of the animal,
and thus affording free access of the air to the pulmonary cavity,
even when the mouth of the shell is hermetically closed by the
operculum. The existence of this conformation cannot easily be
observed during life*, on account of the manner in which the mantle
lines the interior of the shell ; but after killing the animal in hot
water, and extracting it from the shell, the little free perforated
process is distinectly seen, and is then about 2 millim. in length, its
dimensions having been, doubtless, much contracted by the hot water.

“The genus Spiraculum of Pearsonwas established upon the species
8. hispidum, P.” By Dr. Pfeiffer that species has been referred to
Pterocyclos, to which it is certainly nearly allied, although there
appear to be good reasons for its generic separation. T have never
had an opportunity of examining the animal of S. hispidum ; but
in the autumn of 1861 I met with a second species of the same
genus in the neighbourhood of Ava (S. avanum, mihi). This species
is furnished with a small tube similar to that in S. kispidum, open-
ing at both ends, internally inside the body-whorl, close to the
suture and at a short distance behind the peristome, and externally
into the air, the short tube on the exterior of the whorl being free
and curved backwards, The individual which I examined was just
adult ; there was no tubular process of the animal, bub it was re-
placed by a deep notch in the mantle corresponding to the perforation
of the shell. It is possible that, in older specimens, this notch may
become altered into a more or less perfect tube; but, as the specimen
examined was full-grown, this is scarcely probable.

The other tube-bearing genera with open tubes are Streptaulus,
which can scarcely be considered as generically distinet from
Raphaulus, and Opisthoporus. 1 have not been able to examine the
animals of either of these. The tube in the aberrant genus Alyceus
opens anteriorly into the body-whorl by a longitudinal slit, as in the
other genera; but after running back along the exterior of the
suture for a greater or less distance, corresponding with the inflated
portion of the last whorl, it is closed at .the_posterior termination,
T have seen the soft parts of several species, including the compara-
tively large A. wmbonalis, Bens., but have been unable to detect any
organization corresponding to the shelly tube.

It was long since observed by Mr. Benson that no portion of the
animal of Pterocyclos appeared to correspond  with the peculiar

* «This is doubtless the reason thab the tubular progess of the mantle was
overlooked by so careful an observer as ]Zh' Benson, who, T believe, confined
his observations to the living animal. (See Ann, & Mag. Nat, Hist. ser

vol. iv. p. 94.)”
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incision of the inner, and cowl-shaped process or wing of the outer,
peristome. I have examined two or three species® of that genus
with precisely the same result. Amongst the Pupinide, I have
examined the animals of a variety of Pupina artata, Bens., and of
Hybocystis gravida, B., but I could detect no trace of any process
similar to that in Haphaulus.

“The question of the use of these peculiar tubes in several genera
of Indian Cyclostomacea, and the reason of their existence in onlya few
forms belonging to two different families (Cyclophoride and Pupinide)
and by no means closely allied, has always appeared to me of con-
siderable interest. The first and most natural suggestion which
would occur to any one is that the tubes in question serve to supply
the animal with air when the mouth of the shell is closed by the
operculum. But, natural as this explanation seems, and despite its
apparent confirmation by the discovery of the perforated process in
the animal of Raphaulus, as described above, a very short considera-
tion will show the difficalty of accepting it. For if additional
means of breathing during wstivation ave essential to Raphaulus and
Spiraculum, how do forms so closely allied to them as Pupina and
Pterocyclos contrive to exist without them? And this is the more
inexplicable because there are modifications of the shelly portions of
those genera which apparently represent the sutural tubes of
Raphaulus and Spiraculum, the close relation of perforations in the
body-whorl and slits in the peristome being shown by such genera
as Scissurella, Haliotis, snd Stomatia, Fissurella and Emarginula, &e.
Ahove all, what explanation can be adopted for the tube in dlyceus,
perforated throughout its length, but closed at its posterior termi-
nation ? ‘

« Tt is extremely probable that there is a connexion between the
existence of the sutural tubes in the land-shells mentioned and the
well-known siphon of Ampullaria, which genus, from its habit of
sestivating in the dried mud of tanks, and its power of living for
months without water, may almost be considered as an amphibious
mollusk, and which approaches the Cyclostomacea most closely in
the form of the animal. Another siphon-bearing species is Cam-
ptony, Bens., allied to Otina, which is by most conchologists classed
with the amphibious Auriculaces, and I have recently obtained in
Western India another gemeric type similarly furnished. It 18
closely affined to Camptonyw, being intermediate between that genus
and Succinea. The two last-named shells sestivate attached to rocks.
I am inclined to think it possible that links yet remain to be dis-
covered between all the siphon- and tube-bearing genera, 1 which
the peculiar organization, common under various modifications to all
of them, is more clearly adapted to the animal’s mode of existence
than in the cases mentioned. It is extremely probable that suc_h
links may have existed and have become extinct. We ean on this
hypothesis easily conceiye that their living representatives or, on the

s J e !

* & Amongst others Plerocyclos pullatus, Bens., from ;,“ }‘I;M_]q: 1’:;‘1";“,‘ B,
from the Nilgiris, and a species (a vaviety, perhaps, of P. alberss, Pie.) from
Ayrakan.'

L
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theory of Darwin, their modified descendants possess the organiza-
tion, in a more or less perfect condition, which was essential to their
predecessors, but is no longer equally necessary to their own exist-
ence, and that, in short, the various apertural slits and imperforate
tubes of Pterocyclos, Pupina, Alyceeus, &c., must be regarded in the
same light as rudimentary organs. By this hypothesis, also, we can
understand the appearance of the more perfect conditions for com-
munication between the atmosphere and the lung-chamber of the
animal in widely separated forms, while others closely allied to each
of them are more or less deficient in all traces of a similar organiza-
tion, and the occurrence of a gradual passage from tube-bearing
genera to others totally destitute of any modification of the peristome
or suture is perfectly natural. The tube of Spiraculum hecomes an
incision in the peristome in Prerocyelos, the Burmese forms of which
are closely allied to species of Cyeclophorus like €, calyxz, Bens.,
which have a thickened operculum and » minute rudimentary wing-
shaped projection of the outer lip, close to the suture; and from
these forms, again, there is a passage to discoid species, like O
stenostomus, Sow., with perfect peristomes. In the same way we
may pass from Raphaulus, through Pupinelle and Pupina, to
Registoma, and finally to Callia, and through Cataulus to Megalo-
mastoma. To the subject of the affinities of these various genera,
however, and especially of the aberrant Alyceus, I hopo to refer in
a future communication.”

Ruapmavrvs pacuysieroN, Theob. & Stol.  (Plate XLVIT, figs. 3,
3a.)

Rhaphaulus pachysiphon, Theobald & Stoliczka, Journ. A. S. B.
1872, vol. xli. p. 329, pl. xi. fig. 1.

Rhaphaulus , Hanley, Conch. Ind. p. 53, pl. exxxiii. fig. 4.
Rhaphavlus » Theob. Supp. Cat. p. 40 ; Nevill, Hand-list,
p. 302,

Original deseription :—*“R. testa eylindraceo-ovata, anguste per-
forata, solida, fusca ; spira obtusa, apice ad latus inclinato, excentrico ;
anfractibus 53 conveaiusculis, transversim confertissime striolatis, ad
suturam simplicem adpressis ; anfractu penultime sensim, wltimo
valde, descendente, primo supra aperturam deplanato, altero ad
suturam paulo constricto, ad basin convexiusculo ; apertura Jfere verti-
cali, eireulart, peristomate pallide JSuscescente, plane eaxpanso atque
erasso, supra ad anfractun penultimum labio attenuato et fere .7l07‘izonti
adnato, postice (aut supra) a(i m}ztw:am tubulo erasso, dr:.jla.'co wmstructo,
Long. 126, lat. anf. penult. 76, diam. apert. cum perist, 6:2, apert,
int, 36 mm. ol
mt“ 3}Iab. prope Moulmain, valle Ataran fluminis,

« A yare and very distinet form from any of the other known species
by its distorted spire and externally bent down sutupg] tube,”

Ruapmavivs curysans, Pleiffer. (Plate XLVIT. figs. 1, 1 a.)

re. Pfeift 7. 5. 1852 5
Oyclastoma chrysalis, Pleiffer, P 2 s AL » P. 158,
A‘vﬁaulus chrysalis, Benson, A. M. N. H. 1856, vol, xiii. p: B42.

1
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Rhaphaulus chrysalis, Benson, A. M. N. H. 1859, vol. iv. p. 94
(desc. animal and operculum); Pfr. Mon. Pneum. vol. ii. p. 92;
Sowerby, Thes. Conch. pl. cclxv. figs. 6, 7; Hanley, Conch. Ind.
p- 53, pl. exxxiii. fig. 7.

Rhaphauvlus chrysalis, Theob. Supp. Cat. p. 40 ; Nevill, Hand-list,
p- 301.

Original description :—¢ C. testa umbilicata, distorto-ovaia, solida,
striatula et punctato-malleata, fusco-carnea ; spira irregulariter ovata,
apice conoidea, acutiuscula ; sutura levi; anfract. 6, conveviusculis,
penultimo latere aperturali planulato, ultimo augustiore ; apertura
verticali, circulari ; perist. crasso, dilatato, patente, reflewo, margine
supero linea horizontali adnato.  Operculum ?  Long. 186,
diam. 9 mill. Hab. Ava.”

Stoliczka, in 1871, described the animal of this species as fol-
lows :—< T have only obtained a single live specimen at the Farm
Caves near Moulmain. The animal was pale greyish white, with a
slight fleshy tinge ; tentacles rather long and pink; rostrum stout,
the red oral parts shining through at its base; the frontal edge is
slightly lobed. There is a regular canal leading from the pulmo-
nary cavity backwards, then piercing the mantle and entering the
tube, which runs again forward on the internal side of the last whorl
below the suture, until it terminates in the external apertural tube.
The form of this tube is different from that of Pupina or Alycceus,
but it is very much the same as in Streptaulus.”

RHAPHAULUS ASSAMICA, n. sp. (Plate XLVIL. figs. 2, 2 a, 2 8.)

Locality. Brahmakhund (M. J. Ogle).

Shell elongately cylindrical, solid, rather tumid, flattened on the
frontal surface of the penultimate whorl; sculpture regularly
closely costulate ; colour dull umber-brown ; suture moderately im-
pressed ; whorls 6, penultimate the largest with sides flat, the next
much smaller and convex ; aperture perpendicular; peristome very
thick, double, both continuous, but the outer only has a thin callus
on the whorl.

The sutural tube has its origin on the upper outer margin close
upon the outer lip, is colourless, and turns sharp downwards behind
it, extending to nearly the height of the last whorl, This peristo-
mial tube is not a tube in the strict sense of the term, but in section
is semicircular, an arch outside resting upon the body-whorl, which
forms the diameter. An inner sutural tube follows the suture
backwards ; it opens internally 3 mm. within the aperture, it 18 In-
distinetly shown on the exterior, but the lines of costulation extend
over it, differing thus from what is seén in the gimilar tube in
Streptaulus blanfords, Bs. o

Operculum horny, of 8 close-wound whorls ; origin central:

Largest. Size: major diam, 83, diam. ap. 40, alt. axis 1675 mm,

b 083 , 016, » 066 inch.

Smallest, ¥ 50, 5 0 38p % 13'2 mm.

» 0-20, n 0:15, 1 052 inch,

i
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This shell is similar in general construction to Rhaphaulus pachy-
siphon, Stol. & Theob., from Moulmain, but it is considerably larger
and the sutural tube terminates closer to the peristome, while in the
latter it is separated from it,

3 RuarmavrLus BLANToRDI, Benson, (Plate XLVIL. figs. 4, 4a, 45,
c.) ’

Streptaulus blanfordi, Benson, A. M. N. H. 1857, vol. xix.
p. 201 ; Pfr. Mon. Pneum. vol. ii. p. 92; Sowerby, Thes. Conch.
vol. iil. pl. eclxv. figs. 8, 9; Godwin-Austen, Journ. A. S. B. 1876,
p- 172, pl. viii. A, figs. 2, 8, 4; Hanley, Conch. Ind. p. 53,
pl. exxxiii. figs. 5, 6; Theob. Supp. Cat. p. 40 ; Nevill, Hand-list,
p. 802.

Var. a. xrusus, Godw.-Aust. L. ¢. pl. viil. fig. 3. (Plate XLVII.
fig. 5.

Var). 3. TuBULUS, id. 1. c. pl. viii. fig. 4. (Plate XLVIL. fig. 6.)

Var. 5. rorrvosus. (Plate XLVIL. fig. 7.)

Var. abnormal. (Plate XLVIL. fig. 8.) :

Original description :—¢ Testa wmbilicata, oblonga, polita, regu-
lariter oblique striata, strits prope suturam submarginatam fortiori-
bus, lineis nonnullis spiralibus decussatis, fusco-cornea, translucente ;
apice obtusiusculo ; anfractibus 5 conveausculis, penulivmo ventri-
cosiori ; apertura magna, subcirouluri ; peristomate simplici, reflexo,
subrevoluto, marginibus callo parietali tenui junctis ; tubuli suturalis
parte evterna longa, pone junctionem labri breviter arcuatim elevata,
suturam subtus echibente ; wmbilico vmpervio.

“TLong. 74, diam. 5 mill. TLong. apert. (peristomate incluso)
4 mill.

¢ Hab. prope Darjiling, in montibus Himalayanis Sikkimensibus.
Teste H. Blanford.”

.. .. In Streptaulus the tube is first internal, and on arriving
at the aperture is suddenly reflected, and instead of forming an
opening in the lip above the aperture as in R. bombycinus, or ending
in a short upright tube as in R. lorraint or chrysalis, Pfr., it describes
a short arch behind the lip, and then runs to some distance along
the external suture, as in Alyceus. In texture and colouring Strept-
awlus agrees with Lhaphaulus, not with Alyceus, and it is entirely
deficient in the strangulation and swelling which characterize the
anterior portion of the last whorl in all the species of the latter
genus. It inhabits the same tract with Megalomastoma funiculatum,
None of the larger Pupiform Cyclostomacea are known to travel
farther towardr the north-west.”

L
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EXPLANATION OF PLATE XLIIT.*

Fig. 1, 1 a, 16, 1 c. Alyceus kebes, Benson, X 7. Khasi Hills.
ONa b —— notatus, G.-A., X 7. TDafla Hills.

3, 3a, 3b, 3c. — damsangensis, G.-A., X 7. W. Bhutan Hills.

Fig. 1, 1a,
2,2aq,
3, 3 a,

Fig. 1, 1 a.
2, 2a.
3, Sa.
4 4a.
b, Ha.
6, 6a.
7, 7a,

8, éa.
8.

Fig. 1, 1q,
2, 2a.
3, 3a.
4, 4a.
5, ba.
6, 6a.
7. 1a

Fig. 1, 1l a,
2.
2a

2b.

3, 3a.

4, 4a.

EXPLANATION OF PLATE XLIV.

16, 1c. Alyceusingrami, W.T. Blf., X 2-4. Tongoop, Arakan.
2b, 2e. —— wmbonalis, Bs., X 24, Kyouk-toung, Pegu.
80, 3¢0. —— nagaensis, G.-A., X 24, Asalu, N. Cachar Hills.

BXPLANATION OF PLATE XLV.
Diplommatina polypleuris, Bs., x 12.  Khasi Hills,

— austeni, W. Blf., X 12. N. Khasi Hills.
— silvicola, G.-A., X 12. N. Cachar Hills.
—- daflaensis, G.-A., X 7. Dafla Hills.
—— silvicola, small var., X 12, N. Cachar Hills.
— saltuense, G.-A., X 12. N. Cachar Hills.
— huttoni, Bs., X 12. N.W. Himalaya.
Apex of ditto, X 20. [Indies.

Diplommatina occidentalis, G.-A., X 12. Trinidad ; West
Apex of ditto, X 20.

EXPLANATION OF PLATE XLVIL
1. Diplommatina gracilis, Bedd,, x 12. Vizagapatam, Madras.

—— gracilis, var., X 12. Vizagapatam, Madras.

— canarica, Bedd., X 12. North Canara.

— pupeformis, Theob., X 7. Shan States, Burmah.

—_— sperafa, W. T, Blf., b alr (N Arakan.

—— hencadaensis, G.-A., X 12. Pegu. )} |

—— nicobarica, G.-A., X 12, Nicobar Islands.

EXPLANATION OF PLATE XLVIIL
Rhaphaulus chrysalis, X 2+4. Moulmain. |
—— assamica, Gr.-A., X 2+4, Bastern Assam.
Ditto, X 1:6.
Ditto : front view of aperture, X 2'4.
Rhaphaulus pachysiphon, X 24. Moulmain.
blanfordi, Bs., X 2'4. Rastern Himalaya.

Ditto : posterior termination of sutural tube, X 12. %
Ditto : operculum, X 7. : [Hm}a]“?“-
Ditto, var. a. intubus, X 4. Dafla Hills; Hastern
Ditto, ditto : aperture, front view, X 4 y
Ditto, var. 3. tubulus, X 2'4. Dafla Hills. .
Ditto, ditto, X 4. [Bhutan Hills,

Damsang Peak; W,

Ditto, var. y. fortuosus, X Damseng Peak.

Ditto, abnormal var., X 24

* Plates XLIIT.-L1. published Juné 1834

L.
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EXPLANATION OF PLATE XLVIII.

Fig. %, la, 15, 1c. Alyceus chennelli, G.-A., X 1. Naga Hills.

o b

—— chennelli, var. Lhota-Naga Hills.
—— brakma, G.-A., X 7. Brahmakund.

3a,3b,3¢c. Ditto, X 4.

4,440,405, 4. Alyceus gemmula, Benson, x 7. Darjiling.
5, 5a, 5b, be. —— pachitaensis, &.-A., X 7. Dafla Hills.

EXPLANATION OF PLATE XLIX.

Fig. 1. Diplommatina exilis, W. BIf., x 12. Ava,
2, 2a. —— easerta, Ney., X 12. Moulmain.
: —— afffinis, Theobald ?, x 12. Upper Salwin valley.
4,4a,4b. —— erispata, Stol., x 12. Moulmain.
5, ha. —— angulata, Theob. & Stol., X 12."Moulmain.
6, 6 a. —— nana, W. T, BIf., X 12and 7. Pegu.
Wil a edentula, G.-A., X 12. Moulmain,
8, 8a. —— carneola, Stol., X 12 and 7. Moulmain,
) —— puppensis, W. 'I'. BIf., X 12. Upper Burmah.

10; 10 a. —— blanfordiana, Bs., X 7and 12. Darjiling Hills.

11, 11 a.

12.

Fig. 1.
2.

theobaldi, n. sp., G.-A., X 12. Darjiling.
—— pullula, Bs., X 12. Darjiling.

13, 13 a. —— munima, Bedd., X 20 and 12, South India.

EXPLANATION OF PLATE L.

Diplommatina oligoplewris, W. T. BIf. Teria Ghat. Drawn
from life, creeping and at rest. Enlarged.

Diplommating folliculus, Pfr. Mussoorie. The shell held in the
hand, showing manner of protrusion of the rostrum and the
various forms the animal assumes. Enlarged.

Diplommatina insignis, &.-A., X 12. Spirit-specimen,

blanfordiana, Bs., x 12. Ditto. Western Bhutan, 7
foot; o, operculum ; s, shell-muscle ; &.¢, branchial sac,

Diplommatina blanfordiana, Bs., x 20. Portion of the head
under glight pressure, showing :-—7, radula ; b.p, buceal plate;
7, tentacle; ¢, eye; o, otolith ?; m, mantle.

. Ditto: portion of buccal plate, x 860.
. Ditto: otoliths?, X 360.

Diplommating insignis, G.-A.: portion of radula, x 360.

. Ditto : ditto.

Ditto : central and lateral teeth of radula in different positions,
Very much enlarged.

Diplommaiina pachyckeilus. Khasi Hills. Portion of the shell
enlarged, showing the position of the operculum (0) and con-
striction (¢) in the penultimate whorl, the internal parietal rib
or lamella (), and the columellar twist or tooth (¢).

. Ditto: ditto, another view.

Ditto : vertical section anterior to the operculum.

. Ditto: horizontal section at the opereulum, when withdrawn

into shell to the full extent: the arrow shows the anterior side
of same and direction towards the aperture ; col, columella
rest of lettering same as above.

Diplommatina blanfordiana, Bs, X 12, Dal‘jih'ng_ Shobing
gimilar constriction, KFront view, i

. Ditto. Ditto. Viewed from side.

Diplommatina insignis, G.-A.: operculum, x 90,

[
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EXPLANATION OF PLATE LI

Cyclophorus aurora, Bs., &, X 24. Animal from spirit-speci-
men., Damsang Peak, W, Bhutan Hills. 7, the mantle drawn
back, showing (a.0) the anal orifice and p the penis; 7, the
rostrum ; f, sole of foot folded together; s.u, shell-musele; o,
operculum.

Cyclophorus aurora, Bs., @, X 24, Spirit-specimen. Animal
withdrawn into the shell. Viewed from the outer side of the

aperture. Greater portion of shell broken away, showing foot
folded together. Same locality.

Ditto : ditto, X 2-4. “Viewed from the right side.

Ditto: ditto, X 16, Viewed from the left side, showing form of |

the mantle and the branchial cavity (b.¢).

. Ditto: ditto, X 1'6. Viewed from the right side, to show the

shell-muscle (s72).

Ditto ; ditto, X 1'6. The mantle cut and opened back, to show
the anal orifice and interior of the branchial cavity.

Alyceus nagaensis, G.-A., enlarged. Animal from spirit-speci-
men,

—— biorenatus, G.-A. One row of the radula. Much enlarged.

—— bembexr, Bs. Sutural tube (7) of the whorl of the shell
broken away, to show the internal orifice of the same (o.f).

Alycaus nagaensts, G.-A., X 7. The outer right margin of the
shell broken away, to show the sutural tube (¢)in the internal
orifice of the same (0.7).

Diagrammatic section of the frontal edge of the mantle (%) in
Alyeeus, by which the sutural tube is formed.
Rhaphaulus blanfordi, Bs., enlarged. Animal removed from
shell, showing the sutural or branchial tube (Z). ‘
Ditto, X 7. Shell with margin broken away, to show the interna
orifice (o) of the sutural tube (¢), extending forward to the
peristome.

Rhaphaulus blanfordi, Bs., X 20. A portion of the shell near
suture, to show the internal sutural tube (¢) and the external
sutural tube (¢'), corresponding to that in fig. 7.

. Diagrammatic section of the same across the front edge of the

mantle (72), to illustrate the supposed formation of the internal
and external sufural tubes (¢, ¢').

L
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LAND AND FRESHWATER MOLLUSCA

OF

I N o

Part VI.—APRIL 1888.

(Plates LII.-LXIL.—September 1887.)

INTRODUCTION.

In this Part I take up again the genus Macrochlamys, figuring
some small species of the M. petasus type, and a very diverse group
from the Kashmir and Punjab mountain area, represented by M.
Slemingt,  Gray’s genus Girasia next follows, and the very closely
related subgenus dustenia, which I commenced in Part IV, p. 148,
is continued. {4
The slug-like snails of Southern India will be found of extreme
interest, and are included in Afiricarion, while there is also a re-
markable new subgenus of Girasie, which I name Drrmanta.
Through the kindness of Mr. J. B. N. Hennessey, of ‘the Indian
Suryey Department, I am enabled to clear up the position of a
species which had hitherto been uncertain, viz. Bensonia labiqta of
Pleiffer (Heliz monticola of Hutton); it is, I find, so close in its
characters to the genus Owytes that I consider Bensonia a good
subgenus. The charagters, as regards the animal, that differ much
are the odontophore and form of the mucous gland, but the shell is
very different to typical Oxytes of the Eastern Himalayan and Assam
ranges. We thus have three divergent characters. When we re-
member the scores of molluscan genera founded on no other character
than that of the shell, then for those conchologists who support the
system of subgenera, Bensonia can stand as a subgenus of Ozytes and
its Western Himalayan representative ; and I adopt this view instead
of suppressing it. The more perfect we can build up our necessarily
artificial classification of the animal kingdom the better; and with
this end in view I consider the forming of subgenera a most
valuable aid as well as the adoption of named varieties or sub-
species, it matters little what we call them, and it L 0'}1»}' g
the system a step further. It may not be so essential, or even
PART VI. ¥

[ Plates pub/és/wd September 1887 ]
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required at all in some groups as in others ; but where modification
of outward form exists, and also changes in the various internal
organs, as in these Indian Mollusca, then gradation in classification
can, with advantage, be extended beyond that of genera and species.

Characters seem to me like the strands of a plait made up of
different colours, which are renewed from time to time, increased
or decreased in number as they are worked into it; they run
through a certain length of the plait, representative of time, each
succeeded in turn by a new strand, the new character, which talkes,
as it were, the place of the other—jyet not exactly, for each successive
strand never holds the same position one to the other previously
held ; they are intermingled in every conceivable manner as the
plait is extended—some are short, some long, some thick, others
again fining away to mere threads. How very representative
these threads or strands are of the altering character of allied forms,
and how dimly, yet how distinctly, certain older characters are pre-
sented to us on close examination of all their parts! In the land-
mollusca the characters given below are all of importance and should
all be separately looked at before any attempt is made to assign
a species to its proper genus, and, finally, to classify the genera with
any degree of accuracy.

Characters.
EXTERNAL. INTERNAL.

A. Form of foot and its proportion in | @, Radula.

comparison to the shell or the | a'. Jaw.

mantle-lobes. b. Generative organs.
A'. Mucous pore and other orifices. 3. Capreolus or spermatophore.
B. Mantle-lobes, form of. ¢. Other organs, renal &e.
B', Texture of epidermis, pedal line, | &. Retractor muscle attachments, of

and segmental groovings. buceal mass, tentacles, &e.
B". Tentacles.
Q. Shell,

Enough is now known of the above in genera of Indian Mollusca,
go far as T have been able to examine and treat of them in this
work, to place a few in relative position, and as near as we can do
so in a lineal arrangement, in or near which it will not be difficult
to intercallate those that have yet to be examined. This may be
considered somewhat premature work ; but as time goes on other
interests arise, bringing different work, and good sight (so much
needed for this kind of investigation) may fail, so that it is best to
bring observations together before making any fresh departure,

[
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Macrocrtanys (continued from p. 122).

Shells of small size, conoid or depressedly conoid, with smooth
polished surface ; whorls closely wound.

Macrocrramys ? conserra, Benson. (Plate LIIL. fig. 1.)

Macrochlamys consepta, Benson, A. M, N. Hist, 1860, vi. p. 190;
1863, xi. p. 320.

Heliz consepia, Plr. Mon. Hel. vol. v. p. 239, '

Macrocklamys (sec. B) consepta, Theob. Supp. Cat. p. 19.

Nawina (Macrochlamys) consepta, Nev. Hand-list, p. 22.

Lacality. Moulmain (0. Limborg). )

Shell not umbilicated, discoid, flat on base, glassy, solid ; seulp-
ture none; colour pale ochraceous, with grey on the inner whorls ;
spire low, apex flat; suture shallow; whorls 7, closely wound,
regularly increasing, rounded on periphery;  aperture narrowly
lunate, somewhat subangular on upper margin, subvertical ; peri~
stome thickened, sinuate below.
Size: maj. diam. 17-0, min. 15-8; alt. axis 6:3, body-whorl 5-3 mm.

For the original description see Part IV. p. 111.

MACROCHLAMYS ? WOODMASONI, 1. 8p., Nevill, MSS. (Plate LIII,
fig. 2.) \

Locality. Little Coco Island, Bay of Bengal.

Shell not quite mature, perforation minute, very depressedly
globose, glassy, rather solid; sculpture quite smooth; whorls 6,
closely wound, flat above, subangulate above on periphery.

Size: maj. diam. 9-5, min, 8:0; alt. axis 35, body-whorl 2:8 mm,

This shell is a small form of those closely wound shells represented
by M. resplendens in Tenasserim, The animal of this last I have
not yet been able to get, so that its true position in or near the
genus I place it in has yet to be made out.

MacrocurAmys? LaTUS, n. sp.  (Plate LILI. figs. 8,8a.) |

Locality. Teria Ghat, southern base of Khasi Hills. \

Shell discoid, umbilicated, solid, glassy ; sculpture none; colour
milky white or grey; spire low, apex convex; suture shallow ;
whorls 5, impressed, rounded on periphery, regularly increasing ;
aperture laterally ovate, not flat at upper margin; peristome
thickened, very oblique on lower margin. ~
Size: maj. diam. -0, min. 8:5; alt, axis 84, body-whorl 3:0 mm.

I was at first inclined to think this the same as the next described
shell, M. hepatizon, but the constancy of the form and size of the
Teria-Ghat shell, its colour, and the very different form of aperture

are distintive enough.

MACROCHLAMYS HEPATIZON, 1. p. (Plate LIIL fig. 3.) .

Locality. Habiang-Garo Hills (é. e. the south-eastern side of that
range). 09

L
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Shell discoid, umbilicated, solid, base flat ; sculpture none; colour
pale liver-brown ; spire very low, apex flat; suture very shallow ;
whorls 5, regularly increasing ; aperture suboval, flat on the upper
margin, subvertical ; peristome thickened, sinuate below, very
oblique from columellar margin.

Size : maj. diam, 14:0, min. 12-8 ; alt. axis 5:0, body-whorl 418 mm.

MacrocHTAMYsS ? HEPATIZON, n.sp.  (Plate LIII. figs. 4, 4 a, 4 b.)

Locality. Toruputu Peak, Dafla Hills,
Shell umbilicated, discoid, glassy ; sculpture short, microscopic
longitudinal strie, not continuous; colour pale sienna-brown,
~whitish below, with a stronger defined brown edging at the aper-
ture; spire very low, apex flat; suture shallow, adpressed ; whorls
5, flat above, rounded on periphery ; aperture narrowly lunate, sub-
vertical ; peristome thin, very oblique on the columellar margin and

but little reflected at the perforation, slightly sinuate below.

Size : maj. diam. 12:75, min, 11-2; alt. axis 4+8, body-whorl 3:8 mm.

MacrocELAMYS ? PETASUS, Bs. (Plate LITL. fig. 6.)

Heliz petasus, Benson, A.M. N. Hist. 1859, i, p. 388; Pfr.
Mon. Hel. vol. v. p. 97.

Macrochlamys (sec. A) petasus, Theob. Cat. Supp. p. 18.

Nanina (Microcystis) petasus, Nev. Hand-list, p. 35.

Locality. Phie Than, Tenasserim (cx coll. W. 7. Blanford)

Shell very narrowly perforate, globosely conoid, flat on base,
rather solid, polished; sculpture indistinet transverse lines of
growth, otherwise quite smooth ; colour pale ochre; spire sub-
depressed, apex rounded, sides nearly flat; sutureshallow ; whorls 6,
somewhat flatly convex above, rounded on periphery, closely wound;
aperture lunate, nearly vertical ; peristome thin ; columellar margin
oblique, nearly straight. not reflected.

Size: maj. diam. 11'5, min. 9-5; alt. axis 5:0, body-whorl 4-0.

A specimen from same locality (ex Indian Museum), sent me by
Mr. G. Nevill, is identical. The animal of this species has not
been examined.

Original description :—* Testa  perforata, orbiculato-convexa,
radiato-striatula, nitide, translucente, cornea; spira brevi, con-
vewiuscula, apice elevatiusculo, obtuso, sutwra leviter canaliculata ;
anfractibus 6, convewiusculis, lente acorescentibus, uwltimo ad peri-
pheriam valde rotundato, subtus convexo ; apertura subyerticali, late
lunata, peristomate intus ad marginem ipsun a.lbo-labzato, margine
basali arcuato, columellari ad perforationem brevissime reflexo.

¢ Diam. major 10, minor 9, axis 4'mi11. .

¢ Var, spira convexiori: Diam, major 94, minor 9, axis 41 mill,

« Habitat ad Phic-Thén, vallis Tenasserim. K

¢ A gmall polished Nanina of the vitrinoid type, notable chiefly
for its shallow canaliculate suture, and for the labiation, which is
g0 even with the edge of the lip, ab the base, as to give a solid
appearance to the shell.”

L
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ﬁMAc)nooummys SUBPETASUS, n. sp., Nevill, MS. (Plate LIIL
g. 7.

Locglity. Arakan Hills, west side (ex coll. W. 7. BIf. No. 40, un-
named). :

This is No. 137, 2nd var., of Nevill's Hand-list, p. 35, 12 sp.,
Arakan, ex coll. Dr. F. Stoliczka and W. T. Blanford, Esq.

- Shell scarcely perforate, depressedly globose, polished, rather solid,
flat on hase; sculpture none; colour pale sienna-brown; spire
moderately impressed : suture low, apex rounded ; whorls 6, closely
wound; aperture narrowly lunate; peristome rather thickened on
the outer angle ; columellar margin oblique, straight, strong.

Size: maj. diam. 78, min. 7-2; alt. axis 35, body-whorl 2:7 mm.

MacrocHLAMYS ? PATANE, Bs. (Plate LIIT. fig. 5.)

Heliz patane, Benson, A, M. N. Hist. 1859, iii. p. 270; Pfr.
Mon. Hel. vol. v. p. 113; Mal. Blit. 1859, p. 22; Conch. Ind.
P- 52, pl. exxx. figs. 5, 6, 7.

Macrochlamys (sec. D) patane, Theob. Supp. Cat. p. 19.

Nanmina patane, Nev. Hand-list, p. 27.

Lacality. Darjiling (ex coll. W. 7. Blanford). ,

Shell subperforate, globosely conoid, shining; sculpture smooth,
with radiating, rather irregular, transverse ridges; colour pale dull
ochre ; spire rather high, sides very slightly convex; whorls 6,
convex, rather closely wound; aperture semilunate, diagomal ;
columellar margin oblique, thin, but slightly reflected. {

Size: maj. diam. 10, min, 9-2; alt. axis 50, body-whorl 3-4 mm.

Not having seen the animal of this species I cannot with cer-
tainty place it in the above genus. ,

Original description :—* Testa perforata, subconoideo-depressa,
tenud, fragili, radiatim rugoso-striatula, nitidula, diaphana, lutes-
cente-cornea ; spira depresso-conoidea, apice nitido, Thyalino, obtuso,
sutura tmpressa ; anfractibus 5, convexrusculis, lente accrescentibus,
ultimo antice leviter descendente, ad peripheriam rotundato-compresso,
subtus convewiusculo, ad periomphalum ewcavato ; apertura oblique,
transverse lunate, peristomate lewui, acuto, margine basali arcuato,
columellari breviter expanso.

¢ Diam. major vix 9, minor 8, axis 4 mill.

¢« Habitat ad Darjiling, rarissime. s

“ Allied to the Tenasserim /. petasus, B., but differing in 1ts
inferior lustre, irregular rugose sculpture, thinmess, absence®of
labiation, and of margination at the suture, Mr. W. T._Blanford
appears to have seen only the single spécimen here 'd?S@!},beda and
which, although taken in a dead state, is in fair condition.
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With globose tumid Witrina-like shells, the aperture la‘rge and
expanded. Sculpture smooth, or with an irregular, wavy
surface not amounting to ribbing.

MacrocErAMYS FLEMINGT, Pfr.  (Plate LIV.: animal, figs. 1, 1 a,
15, Tc; shell, 1d, 1e¢.)

Vitrina flemingi, Pfr. P. Z. 8. 1856, p. 324; Pfr. Mon. Hel.
g. 730 ; Ptr. Novit: vol. i. pl. 28. figs. 1-3; Reeve, Conch. Icon.

g. 3.

Vitrina_fleningiana, Hanley, Conch. Ind. p. 29, pl. Ixvi. figs. 5, 6
(Scinde, this locality is very doubtful).

Helicarion flemingi, sec. D, Theob. Supp. Cat. p. 24 ; Nevill, Hand-
list, p. 15; Nev. Second Yarkand Miss., Moll. p. 14.

Locality. Murree (Theobald), 6500 ft.

This is a species I had long wished to see, and again I am
indebted to Mr. Theobold for the specimens I now figure and de-
scribe; the preservation by him of these forms in spirit has proved
invaluable, and places another species in its true position.

Original description :—“ V. testa subdepressa, peripheria auri-
formis ; solidula superne. plicato-striata striisque spiralibus sub lente
notata, wneo-micante, olivaceo-fulva ; spira parum elata; suture
anguste albo marginata ; anfr. 43, convezinsculis, wltimo magno,
infra medium obsoletissime angulato, basi levigato, nitidivre ;
apertura diagonali, lunato-ovali, intus margaritacea ;. perist. simplice,
margine dextro subrepando columellari arcuato, superne triangula-
tim reflevo, adnato. :

¢ Diam, maj. 33, minor 24 ; alt. 17-18 mill.

“ Hab. Scinde, India (Dr. Alear. Fleming).”

This locality must be a mistake ; I cannot believe a species so con-
stituted could live in such a dry eountry or survive the long, rain-
less summer and its great heat, and the type is in every respect
identical with specimens from the Murree Hills, Punjab.

The specimen figured measures:—Major diam, 84'5, minor
280, alt. axis 14:0 mm,

The animal (figs. 1 and 1¢) on examination proves to be a true
Macrochlamys and not a Helicarion, as’ supposed by some con-
chologists. The right shell-lobe is well developed, as well as the
left shell-lobe, the left dorsal lobe being simple. The mucous pore
(fig. 1 0) is large, the orifice not extending to the plane of the foot,
and there is a very distinct overhanging lobe. The pallial line is
very distinctly marked. The generative organs are almost identical
with those of Owytes orobia (vide P1. XXXIL.). The male organ has
the same disk-like coil where the retractor muscle is given off, The
kale-sac is rather longer. The amatorial organ is very large.
Most fortunately the spermatheca in thp specimen examined was
found to contain three spcrmatophores m a most perfect state of
preservation—two empty, one full. These and those found in O,
labiata, described further on, clear up a good deal of uncertainty which
existed in my mind as to the form, when entire, and the exact

L
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position of such fragments of these curious accessory organs as I
have found from time to time when dissecting these spirit speci-
mens, and which I have figured on Plates XX VIII., XL., and LXIL.
The spermatophore in this species consists of a very elongated hag
17 mm.in length, with a hard papillate head, fining out to a thin more
or less bent rod. This bag or sack narrows gradually at the
basal end, and is inserted into a long, havd, chitinous portion,
which can hest be likened to a long piece of house-guttering, which
‘instead of being straight is curved, both sides of the gutter being
fringed as it were with bifid spines. It is this hard portion which
is commonly preserved and which one generally finds more or less
broken up into short lengths. . The pattern of the spines it is seen
varies in different species, and gives us another character.

The Odontophore. The teeth are arranged thus:—

62 .3 .24 .1.24 .3 .62
80 .1.89
The central teeth tricuspid, as in the genus; the median bicuspid,
the inner tooth much the longest. The outermost laterals very
minute, bicuspid. Thus we find that although the generative organs
are like species of Owytes, the odontophore follows the type of
Macrochlamys. The jaw has a large central projection on the
concave side. .

I have now before me six examples from Tundiani, near Murree,
sent me by Mr. Theobald, the same as those referred to by him in
his paper on the shells from that place, published in 1881. They
are minutely, regularly, and spirally striate under o lens (like fig. 9,

Pl. XXI.), the strie-being very sharply defined. He named them!

H. austindanus ; but L consider they are only the young of M.
flemingi. The description of the animal, which is that of a Ma-
crochlamys, is fortunately given. The animal is furnished with a
large mucous pore behind, and carries a long linguiform process of
the mantle capable of extension to the apex, and is one'of those
species which, though so provided, does not possess a polished shell*.
The texture of the shell (epidermis) is during lifo delicately
sericeous, from the fine striation of the epidermis, | :

Size: maj. diam. 17-0, min. 138, alt, axis 7°0 mm.

Colour olive-green or olivaceous brown,

MACROCHLAMYS ALTIVAGUS, Theobald. (Plate LIV, figs. 2, 2a.)

Helicarion flemingii, var. altivagus, Theob. J. A. 8. B. 1878,
p. 143. ;

Locality. Uri, Jhelum valley, below Baramula Kashmir (coll.
Theobald).

Original deseription :—¢ Of this form'I have only a fow dead
shells. The largest measures 31 x 23 X 14 mxlls:, Bl}d it d}ﬁCI‘B
from the type by being much flatter. I only met with 1t sparingly
above Uri.”

* Compare this description with that of H. flemings, vm'i. b, given iu the
J. A. 8. B. 1878, p. 148, which is certainly another species and gonus,
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Shell depressedly oval, not umbilicated ; sculpture finely plicate,
crossed by fine longitudinal striation, whieh is most marked near
the apex; colour rich olive-green; spire very flatly conoid ; apex
blunt; suture shallow; whorls 4, the last much expanded;
aperture ovate; peristome simple, columellar margin subvertical, not
thickened.

Size: maj. diam. 31, min. 23 ; alt. axis 9, body-whorl 14 mm.

Animal not ebserved.

A small variety of M. flamingi (not H. stoliczkanus, Nevill, as
named), from Damtour, near Abbottabad, I note in Mr. Theobald’s
colleetion, measuring major diam. 27-5, alt. axis 100, of a rich
olive-green or olive-brown colour.

MacrocnzAMYs cAsstpA, Huttom and Benson, (Plate LIV, figs.
3, 3a.) ' SN 2 T

Vitrina cassida, Hutt. & Bens. J. A. 8. B. vol. vii. (1838) p. 214 ;
Pfr. Mon. Hel. vol. iii. p. 2; Reeve, Coneh. Icon. Vitrina, fig. 10
(from Benson’s specimen) ; Hanley, Conch. Ind. p. 61, pl. clii, figs.
2, 3 (“The surface is dull, and shows in the type bere figured, not
merely concentric folds, but, also, some faint and distant spiral
strie ).

Heliia-rion (sec. C) cassida, Theobald, Supp. Cat. p. 24; Nevill,
Hand-list, p. 15.

Locality. Kashmir (eoll. Theobald).

T am not at all sure, in figuring this species from Kashmir as
M. cassida, that, it is the same in every respect as the form de-
seribed by Hutton and Benson from mear Simla ; it must be very
elose ; but until I can obtain specimens in spirit from the typical
Jocality I cannot be certain. The large size of the aperture of the
shell rather points to a form like V. (? Austenia) monticole of
Hutton, from Mussoorie. In fact until these animals are all
hunted up in the place where they were originally obtained and
deseribed donbt will shroud any attempt at naming those from other
parts of the Himalayas.

Original description :—No. 1, H. cassida, Hutton. * Testa ovato-
depressa, pallide cornea radiatim striolata, junioris epidermide sericea,
ctate mitore orbata, anfractibus ( penultima etiam intra aperturany)
ventricosioribus ; apertura patula, rotundato-ovata ; spira convexa,
apice easertinseula, minime obtusata ; anfractibus 5, velociter crescenti-
bus. (B.) L

st (reatest breadth 1 inch 2 lines.

¢« This shell has a more exserted spire than any other species
known to the writers. This character, notwithstanding the great
size of the aperture, coupled with the ventricose appearance of the
penultimate whorl within the aperture, gives the shell an Heliei-
form air. It is very closely gl‘hcd in hnl‘)lt‘to a species lately de-
sexibed from Almorah, but differs from it in its greater size and
paler colour, and in the want of the polish which is observable in

L
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the Awmacn shell. It equals in magnitude the Sylhet ¢ Fitrina
gigas,’ from which singular macrostomatous species it altogether
differs in form. (B.)

At Simla it is not uncommon, during the rains or even after
heavy showers at other scasons, creeping out from the holes of
stone walls and the crevices of rocks, with the grey colour of which
its own hue assimilates so much when concealed by its mantle, that
it is not easily discovered. It occurs from Bhar to Stmla, but most
abundantly between the former place and Subathi.

“ Animal varying in colours, sometimes pale brownish, at others
dark grey. Two broad leaf-like processes, rising to a point, are
spread over the shell when the animal is in motion, so as entirely
to conceal it, and presenting the appearance of a large grey slug
with a hump-back ; a fleshy anal hotn, as in the genus Nanine ;
foot very long ; tentacula 4, the superior pair longest, buttoned at
the tips and bearing the eyes. Orifice on the right side helow the
leat-like process.” This is the respiratory orifice, and the description
of the animal shows that it is similar to M. flemingi of the Murree
Hills, < Shell large, ot 5 whorls, ventricose, suddenly increasing ; the
body-whorl forming nearly all the shell. Transversely wrinkled by
the lines of growth ; aperture transverse, ovate, broader than long,
discovering the previous whorls; margin acute, interrupted on the
body-whorl.  Epidermis varying in colour from yellowish to olive
green. In young specimens lustrous when placed on its spire, tlie
aperture appears as if the pillar-lip had been obliquely sliced off,
The animal carries the shell horizontally on its back, the spire
pointing upwards.” (I.)

Macrocmtamys AvsTENIANUS, Nevill. (Plate LIV. figs. 4, 4 a, 4 b.)

Helicarion austenianus, Nevill, Moll, Second Yarkand Mission,
p. 14, figs. 22, 24 (1878) ; Theob. J. A. 8. B. 1881, P- 45; Nevill,
Hand-list, p. 15,

Locality. Sonamurg, Kashmir (Stoliczka).

Original description :— Shell much smaller than that of H.
Memaingi, more globose, suture more excavated, and the spire more
raised, apex more distinet ; more rudely and regularly concentrically
plicated ; whorls 5, more convex, the last one not nearly so much
dilated ; texture thinner and more membranaceous, of an equally
dark but brighter and more glossy colour ; aperture about as high
as broad ; base & shade more convex, imperforate ; columellar lo}ss
oblique, very short and abruptly triangulaily reflected.

“ Diam. 154, axis 7}, apert. lat. 94, alt. Oy mm, y

*“Some dozen specimens, several of which are preserved with the’
animal in spirit, were brought back from Souamurg, T\i‘Shml}'-'
They were collected by Ferd. Stoliczka on his way to Yarkand with
Mr, Forsyth’s Political Mission. W AL

The specimen figured is from the original locality. . This lies on
the extreme limits of the range of thp ]ndu—B_l:xlu}un molluscan
fauna and the limit of forest north of Kashiir, near the water-
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parting. Crossing the Zogi-La into the Ladak district of Dras
there is & most complete change—one enters a sterile, dry country
of higher elevation, altogether Tibetan in character. In a two days’
march every shell belongs to the so-called European molluscan
fauna, The specimen in my collection is smaller than the type,
being major diam. only 13, and alt. axis 6:5 mm. The surface is
smooth ; there is not the slightest trace of spiral striation, which
specimens from Murree, assigned to this species, possess to a very
marked extent.

Subgenus Girasia. (Plates LY., LVI.,, LVIIIL, LIX.,
LX., LXI., and LXII.)

Girasia, J. B. Gray, Cat. Pulm. Brit. Mus. p. 61 (March 1855).
Hoplites, Theobald, Journ. A. S. B. 1864, p. 244; Godwin-

Austen, P. Z. 8. 1880, p. 291.
Ibyeus (very similar), described from an imperfect specimen by

Heyneman, Malakoz. Blitt. (1862), p. 142, pl. 1. fig. 3 (Darjiling).

Vitrina, Hanley, Conch. Ind. p. vi.

Helicarion (Hoplites, Austen?), Pfeiffer, ed. Clessin, Nomen.
Helie. Vivent. p. 30.

Parmarion, Nevill, Hand-list, p. 13.

The following original description is imperfect; no mention is
made of the mucous gland, save in the synopsis of the generic
section in which it is placed (L c. p. 52) :— Body united to the
back of the foot, only separated by the convex hinder edges. Shell
partly exposed, ovate, expanded, with a solid apex. Back of the
neck (under the collar) with three grooves, the central groove

between the tentacles double-edged ; the lateral one single, bent-

down on each side to the sides of the head at the back of the
lower tentacles ; the head is only partly retractile, so that the base
of the upper tentacles, whick are completely retracted, are exposed
on the top of the head like two perforations*; the aperture of the
generative organs is rather behind the base of the right tentacle.
The hinder part of the body attached to the back of the foot
nearly to its hinder end, which is separated from the deep concavity
on the back of the foot by a deep lunate cross groove. In all these
particulars the animal exactly agrees with the Portuguese species of
Drusia’t. '

Type hookert, Gray. Khasi Hills, described further on,

Gray added three other specigyi—

1. “Girasia? rutellum, Hutton, Afghanistan ; Kandahar, 1y April
* [This desoribes tho state of the spirit-specimen with the fentacles

inverted as usual. Y '
+ It cannot have any relationship.
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crepuscular.” ‘Which may be a Parmacella, for there is no mention of
the mucous pore. It is thus deseribedin J, A. §. B, 1849, p. 6494
Arch. Naturg. 1852, p. 239 :—¢ Animal bright gamboge-yellow,
with four tentacles; posterior portion of the body behind the shell
keeled ; shield strengthened internally with a shovel-shaped shell of
a pearly or macreous appearance, obtuse and globose at the apex,
with a deep sinus, covered with a thin, transparent epidermis,
transversely wrinkled by the lines of growth ; colour white.
Length J, breadth about } of an inch.” ’

Since writing the above I have happily received from Mr. M.
Ogle, of the Indian Survey Department, who has sent me many
shells from time to time, a slug-like form from the ranges on the
Kandahar and Khelat frontier, This, from its keeled foot and
shovel-shaped shell, cannot be anything else than this species,
rutellum of Hutton, or one allied to it. It has no mucous pore ;
it thus belongs to a group very distinet from Girasiz. I have ex-
amined the animal ; it is unlike any of the eastern forms with which
L am acquainted, and must be put in a new genus, which T propose
to call Caxpamar1A, which I shall deseribe and figure later on.

2. Girasia extranea, Pérussac. Habitat unknown. Hist. Moll. ii.
96.—¢ Shell a thin horny pellicle, without any appearance of a
spire.  Mantle with a circular opening showing the brownish
pellicle.  Foot truncated behind, with a subeaudal pore the whole
length of the truncation, with a very strong keel above to the back
of the shield. The body encased in a nick in the back.” This
agrees well with the form of the typical species.

3. Girasia? problematica, Pérussae, Hist, Moll. ii. p-96. Habitat
unknown.—* Mantle much produced, forming a collar in ‘front.
Body convex and raised behind. Foot small, short. Shell yellow,
conyex externally, concave internally, like a half egg-shell.”— Des-
hayes, from Férussac’s figure, This is very unlike the type.

About the same period Fischer deseribed the genus Parmarion,
in the Actes Soo. Linn. Bordeaux, 1855. (The paper bears
date June 1855, the part March 18565 so that M, Gray’s
title would have priority,) Fischer places in it the following
species :—

unfumatus, Fér. (Gray, Fig. Moll. plate 286, fig. 1). Hab?
(Placed in Drusia, by Gray.)

ewtraneus, Fér. (Gray, Fig. Moll. plate 286. fig. 2). Hab,?

rangianus, Fér. Bourhon and Madagascar., (Placed in Drusia?
by Gray.) '

problematicus, Fér. (Gray, Fig, Moll. plate 286, fig. 4). Hah.?

From the drawing of wfumatus by Férussae, one would bo led
to suppose that the shell is very rudimentary, and entirely con-
cealed by the mantle-lobes. Unfortunately the habitat of this
species and extraneus is unknown and never likely to be satisfac-
torily established. RiES:

Dr. Bemper, in his fine work, Reis. Arch. Phil. 1870, p. 9,
places in Parmarion two specimens, pupillaris, Humbert (probl-
matica, Fér.?), from Java, and eatrancus, Fér., obtained through
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Herr Pierre, from Calcutta. I am in great doubts as to the correct
identification of the latter species, which Semper figures on plate i.
fig. 5. To my knowledge no forms like the Khasi-Hill G. Zookers
have ever been taken in the country around Calcutta. If it was
found in the Botanical Gardens there, it may have been brought
from up the country in baskets of plants. Several imported species
have been in this way introduced there from time to time; and
some 1way have become established. Again, although sent from
Calentta it may not have been taken there.

Von Martens, in his account of the Land Shells in ¢ Die Preus-
siche Expedition nach Ost-Asien,” follows Fischer, placing the Javan
forms in Parmarion, and describes at length P. pupillaris, Hum-
bert (pl. 5. figs. 7-8, animal ; and pl. 12. fig. 3, shell), with its thrce
varieties punctata, marmorata, and vittata, There are also teniatus
and reticulatus, Hasselt ; luteus and planus, Mousson. These Javan
mollusks are evidently extremely close to the Burmese and Indian
forms, and may eventually have to be included in Gurasia.

Nevill in his Hand-list of the Mollusca in the Indian Museum,
Calcutta (1878), adopts Parmarion for two typical forms of Girasia
trom the Khasi Hills, croceus and brunneus.

The subgenus Hoplites was proposed for the Khasi-Hill slug-like
forms by Mr. Theobald ; but he gave no description of the genus,
nor did he indicate the species, beyond saying it was 2 inches long,
from Teria Ghat. 1t was probably my . theobaldi, P. Z, 8. 1872,
p- 517,= G. hookeri.

The following will be an emended description of the genus as
presented in the typical species :—

Shell rudimentary, horny, narrow, elongate, of one simple
whorl; colour olivaceous, apex white, the central portion of the
inside of the shell covered with a milky-white callus. About 1 inch
long. (Plate LV. figs. 2, 24, 2.)

Animal slug-like, long, mantle largely developed ; shell and dorsal
Iobes are united all round ; and the shell is entirely covered by the
former, with the exception of a narrow area on the posterior left
margin. From the anterior right margin of this area a well-marked
cicatricial line runs forward to just above the respiratory and anal
orifice, and marks the usual distinet division of the shell-lobes in
Austenia and Durgella, and their complete separation, as in Ma-
crochlamys, into a left (frontal) and right (posterior). The dorsal
lobes are divided diagonallyforward from the respiratory orifice into
oft 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 Wlthythe shell-lobes above,
This portion of the animal is sunk into a deep V -s]haped, smooth, and
unwrinkled depression in the buclg, where Lh(? dorsal ridge of the
foot terminates suddenly, Extremity of the foot truncate, with a
large linear mucous gland ; the pedal line 18 very distinet,

Genital aperfure near the lower and outer base of the right

tentacle.
The foot is divide

a large 1

d 10ngi(m1inall}‘ intp three subequal median and
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lateral areas, and is distinctly segmented, the major divisions on the
pallial edge of the foot heing continued in V-shape from one side to
the other, the angle being directed backwards in the spirit-specimen ;
but they are no doubt straight when the animal is alive.

These mollusks are abundant during the rainy season in Assam
and other parts of the adjacent country, but in the cold weather are
very difficult to find, and then only under stones and logs in damp,
low situations. Some may be found on rocks and oun the boles: of
trees in the forest. One species, G croceus, I found crawling over

the tall grasses 12 feet from the ground; and I should not have -

seen it, only that I was hunting for some butterflies at the time
which were flying about high over the jungle.

GirasiA mooxwrr, Gray. (Plate LV, figs. 1, 1 a, 15, animal ; 2,
2 a, 2b, shell ; and Plate LXII. figs. 1, 1 a.)

Girasia hookeri, J. B. Gray, Cat. Pulm. Brit. Mus. p. 61 (March
1855); Godwin-Austen, P. Z. S. 1880, pp. 291, 292, 294, pl
xxvil. figs. 2, 3, 4.

Hoplites theobaldi, G.-Austen, P. Z. 8. 1872, p. 517.

Original description :— Shell oblong, elongate, slender, arched
concentrically, very thin, horny, wrinkled ; thicker, but equally
horny, in the upper part of the centre ; the apex thick, white, solid,
suboblong, elongate ear-shaped, with a lateral submarginal spire of
half a whorl.

¢ Hab. India, Khasya (Dr, Joseph Hooker).”

The living animal is of a pale yellowish dull grey, under surtace
of foot pale light yellow. . The mantle-lobes completely cover the
shell ; a whitish stripe extends from the posterior side forward
along the edge of the left lobe; and a like narrow stripe from the
hinder part of the mantle is continued to the respiratory orifice on
the right side. The animal is in all points of structure similar to
H, croceus, but larger by,3 an inch; the shell is very rudimental,
major diam, 056, minor very narrow ; the apex is well developed
and more calcareous, the rest of the shell being a mere thin horny
epidermis of a pale green colour.

This specimen was from Masjerri, N.W. Khasi Hills. Another \_

ig described in my notebook as follows :—

Length 83 inches, of a pale brown colour. Tentacles 02 inch in
length, the shell-lobes almost entirely covéring the shell. The
centre of exposed shell is situated 0:7 inch from the head. Theve
is a strongly marked line from the posterior shell-margin down the
ridge of the foot, and seen best when this is extended.

The largest specimens seen were 3:9 and 4'2 inches long.

Hab. Moyong, N.W. Khasi Hills, | .

The radula (Plate LXII. fig. 1) has a greater number of teeth in
a row than is seen in Macrochlamys. :

85 ;. 218 51 18 2gies
TS AL ES
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The median teeth have a basal toothlet on the outer margin; the
laterals are all biscuspid, the outermost being very small. -

Jaw (Pl LXIL fig. 1a) with only a slight projection on the
middle edge.

Generative organs of G. hookeri, var. shillongensis.—In every way
similar to Austenia gigas, Bs. The ovo-testis consists of five
separate bunches or lobes of very minute globular follicles, each lobe
having o separate duct leading to the main hermaphrodite-duct ;
this gradually widens, and becomes much thickened, with several
sharp convolutions; it then suddenly contracts again, leading to
the junction of the albumen-gland.” Here a short pear-shaped
ceecum is conspicuous (only seen in one specimen).

The albumen-gland was not perfect, but appeared as if formed of
two lobes (from above specimen).

The prostate was wide, ribbon-like ; the oviduct with three or
four great folds, which extend to the posterior termination of the
spermatheca, which is not so long as to be infolded by it. The vas
deferens is given off a very short distance below the end of sperma-
theca, high up the oviduct ; and it extends backweards to near the
base of the penis and amatory organ, in a loop, to join the former
close behind a cazcum-like appendage rounded at the end (the caecum
calciferum). The penis is bent on itself, where a _long process is
given off, to which the retractor muscle is attached. The amatory
organ (dart-sac) is a long cylindrical body, becoming finer towards
the posterior end ; its retractor muscle has its attachment with that
of the penis, close below the apex of the shell, in the body-cavity.

The spermatheca is of the same size as the latter, and in this
specimen presents a swollen sac below, terminating in -a short, thin
eylindrical point, which is buried amidst the convolutions of the
avidact. The form of spermatheca depends entirely on the number
of spermatophores it contains,

The spermatophore is similar to that of Austenia gigas, but rather
shorter, the sac being 0:3 inch long. The cervicorn processes at the
base are strong and numerous, much branched above (P. Z. S. 1880,
pl. xxvii. figs. 8, 8a). The basal duct is 0-2 inch in length, Three
of these were found in the spermatheca examined.

G1RASIA HOOKERI, var, BRUNNEA, G.-A. (Plate LX. figs. 8, 4,

from nature.)

Girasia hookert, var. brunnea, Godwin-Austen, Journ, A. 8, B,
1875, p. 5. )

Helicarion (sec. A) brunneus, Theob. Supp. Cat. p. 23,

Parmarion brunneus, Nevill, Hand-list, p. 13,

Helicarion brunneus, Pfr. ed. Cles. Nomen, Hel}c. Vivent, p, 30,

Animal a rich brown, mottled on the mantle with dark sepia, dis-
tinctly marked with parallel groovings, that extend from the zigrag
pallial line running along the side of foot, the margin of which is
edged below with a series of shorf, dark, fringe-like markings ;
foot beneath dark ochre, Large portion of shell exposed, which is
of same form as that of G, hookert, var. shillongenge,

L
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Dimensions when fully extended :—

inch.

Extremity of foot to posterior end of mantle .. 15

I R a0 s o BaBain L 0000 O B0 o Drsn 5 I Dl 1:6
Anterior end of mantle to head ............ 047
Mot Iy, 367
Eye-tentacles ............. R B A roti 0-32
Breadth of body oo .eveiiiiaeaaia, N (:50

Hab. Shillong, Khasi Hills, in grassy localities.

GIRASIA HOOKERT, var., G.-A. (Plate LX. fig. 5, from life.)

Girasia hooleri, var. shillongensis, Godwin-Austen, Journ. A. S, B.
1875, p. 4, pl. ii. figs. 1, La; id. P. Z. 8. 1880, p. 204.

Helicarion (sec. A) shillongensis, Pfr. ed. Clessin, Nomen. Helic.
Vivent. p. 30.

Animal ochre-colour, the mantle being slightly paler than the rest
of the body; there is no longitudinal grooving on the side of the
foot, which, viewed under a lens, is covered with minute protuberances
evenly distributed ; foot beneath dull ochre-brown. :

Shell horny, thin, long and narrow, pale green in colour.

Length 09, diam. 0"-28.

~ The dimensions of these creatures are not so easily taken, the
different parts expanding and contracting alternately.

inch.
Extremity of foot to posterior end of the mantle .. 1-9
1y T R D B s RO AT R ) (R ) 1:5
Anterior end of mantle to head ................ 0-9

Ly s SR o g 43
Eye-tentacles ...ccvoiiiiiiiiiiiiiiiiiiiiin 0-42

Another (Plate LX. fig. 5, from life) animal dark umber-brown ;
body concolorous, the mantle a shade lighter, nearly covering the
shell in both varieties; the foot beneath is ash-coloured ; in this
particular specimen there is a slight abnormal indentation at the
anterior edge of the mantle. \

inch.

Extremity of foot to posterior edge of mantle...... 1:70
IMATBIEE o ooyl s o S0 e R, 4 G P 1-70
Anterior end of mantle to head .......... ... ... 0:98

/o) et MR S L 4:35
Eye-tentaoles ...l..cccciveiiiieiisapusipie 045

Hab. Shillong. Both these forms are merely local varieties of
hooker. '~ .

A specimen obtained, also at Shillong, in April 1875 was 4 inches
long, of an olivaceous brown. An oxamination of some twenty
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specimens from the Khasi Hills* shows that they vary very much in
colour, from pale ochre to dark brown and even pale grey, while
- some are dappled, and others very much spotted on the mantle and
sides (var. maculosus). 1 notice, too; that while some have the white
raised rib near the periphery of the shell very well marked, in
others it is absent, so that this is a most variable and unreliable
character, It is apparently due, as is also the surface of the body,
to the amount of atmospheric moisture at the time, and the sizo of
* the shell-lobes is greatly dependent on the same.

Girasta Burm, G.-A. (Plate LXL. fig. 2, shell ; and Plate LXII.
figs. 3, 3a.)

Helicarion (Hoplites) burtii, Godwin-Austen, Journ. ARSI
1876, p. 314, pl. viii. fig. 6.

Girasia burtii, Godwin-Austen, P. Z. 8. 1880, p. 294.

Original description :— Shell dull white, very horny in texture,
the apex scarcely developed, outline rounded above. Major diam.
0"-30.

«Animal grey-brown in colour, the largest measuring as follows :—
mantle to head 0"-40; mantle 0"-80, mantle to extremity of foob
0:50; or total length when moving 116554

Hab. The Borelli Tea Garden, near Tezpur, Assam ; discovered
by Mr. J. Burt, after whom I name it, and who found it abundant
on the bark of trees during the rains (July). It is of the true
typical form of Girasia, but in its very rudimentary, white, horny
shell it is quite distinet from any of the other species I am ac-
quainted with. I have since, through the kindness of Mr. D. McT.
Lumsden, received a number from Paniputer Tea Garden, in the
same district, north of the Brahmaputra; they vary somewhat in
colour, and a few are mottled. Iam thus able to give some further
details. The generative organs (Plate LXIL fig. 8 b) like type, the
amatorial organ shorter and blunter. The jaw (Plate LXII. fig. 3 a)
curved in front, no central projection. The central teeth are narrow
and long, with the small cusp low down on the outer side ; the 7Tth
and 8th are transitional in form, with the point of the outer cusp
nearer to the main point ; from the 9th outwards all are of the
simple, evenly bicuspid form, becoming gradually smaller, (Plate

LXII. fig. 3.)

186 . 2 ey 6 2208186

e e

194, 1 194

being many mote than in G. hookeri.

(Plate LX. figs. 6, 6, living animal.)

Girasta RADHA, Gr-A.
Godwin-Austen, Journ, A, 8, B, 1876,

Helicarion (Hoplites) radha,

p. 314, pl. viii. fig, 4. (i &
Girasia radha, Godwin-Austen, F 2. 8. 1880, p. 294,
Original description i—" Shell similar to that of H, shillongensis.

by Me. M. Ogle.

* Since sent me

)

1
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Animal rich ochre, sparsely dappled with grey-black on the mantle
and tail,

“ Length 3"0, head to mantle 0'*50, mantle 1"-3, mantle to end
of foot 10, tentacles 0"-38.

“ Hab. Banks of Radha Pokri (tank), near Narainpur, Darrang
district, Assam; only one specimen was found, in the early
morning.”

It is a close ally of the Khasi-Hill ferms G. hookeri, &e., but its
very different coloration and markings distinguish it. The shell
is more rudimentary than in that species, being extremely thin and
membranaceous, and is only a local variety on this side of the Brah-
maputra of G. burts.

Girasta crocrr, G.-A.  (Plate LX. fig. 2, drawn from life by the
author, and Plate LXII. fig. 6.)

Helicarion (Hoplites) croceus, Godwin-Austen, P. Z. S. 1872,
p. 517, pl. xxx. figs. 9, Ja.

Helicarion eroceus (sec. A), Theob. Supp. Cat. p. 23 ; Pfeiffer, ed.
Cless. Nomen. Helic. Vivent. p. 30. \

Parmarion croceus, Nevill, Hand-list, p. 13.

Original description :—* Shell very flat, rudimentary, oblong, thin,
horny, transparent, pale yellow-green, with a longitudinal band of
dark green, most intense on the outer margin, extending from near
the pale-coloured apex to the edge of the peristome; spire very
short, apex flatly curved; peristome membranous, very thin, trans-
parent; within the single body-whorl the colour is pale milky with
some blue reflections.

“ Diam. major 0-75, minor 0°35 inch.

¢« Animal is of a fine bright saffron-yellow colour; when contracted
it has a richer gamboge tint; mantle mottled with pale yellow; a
narrow edging of yellow extends round that portion of the mantle
covering the shell ; another narrow band extends from the posterior
left: side of the mantle towards the anterior left side, fining out and
terminating about ¢ inch from the edge. From the posterior right
side a short line of yellow extends as far as the vespiratory orifice ;
outside edge of foot very pale yellow, and almost white below ; ex-
tremity of foot truncate, with a gland asin H. gigus. Length of \
animal 21 to 3 inches; tentacles pale yellow, 0-45, y

« This very handsome species is very abundant during the height
of the rains in the valleys helow Cherra Poonjee; and in the living
animal the small portion of shell not hidden by the mantle-lobes 15
of a jet-black colour.” I first found it crawling over the tall grasses
high above the ground, by the side of the road a few hundred fect
above Teria Ghat. In the odontophore (Plate LXIL fig. 6) of
this species we find considerable modification when gompared with
the type species, and thete is a distinct approach to what is seen in
Durgella khasiaca, viz., an even bicuspid central tooth, The first
9 median teeth are indistinctly bicuspid, while all the outer are
evenly biscuspid. The whole series decreases gmduull}; in size to

PABT VI, |
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the outermost laterals, and the teeth are numerous, arranged
thus :(—
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GIrASTA NAGAENsIS, Gh-A. (Plate LXI. figs. 3, 34, 35, 3¢.)

Helicarion nagaense, Godwin-Austen, Journ. A. 8. B. 1875, p. 5,
pl. ii. figs. 8, 3«a, 3 b, Se¢.

Girasia nagaensis, Godwin-Austen, P. Z. 8. 1880, p. 294.

Helicarion (sec. A) nagaensis, Peiffer, ed. Cless. Nomen. Helie.
Vivent. p. 30. .

Original deseription:— Animal ochre-colour, prettily mottled and
dotted with a darker shade of the same; the mantle covers nearly
the whole shell; a narrow white line, commencing near the
posterior margin of the slit disclosing the shell, extends round
towards the respiratory orifice on the right-hand side, and in front
another line curves round to the left anterior side. Mucous gland
as in H. gigas. Length about 3 inches. "Shell ovate, exceedingly
thin and brittle.

« Major diam. 0°90, minor diam. 0:55 inch.”

Grrasta DarHOUsLE, n. sp. (Plate LXL. figs. 1, 1 ¢, and Plate
LXII. figs. 4, 4 a.)

The Station of Dalhousie, Chamba Hills (W. Theobald).

The animal in spirit is of a very pale ochre tint, with no markings
of any kind. The mantle as in typical Girasia, the thin shell show-
ing in an oval opening of the shell-lobes.

The shell is of an olive-brown colour, convex above, oval on the
periphery, membranaceous, broader than in the type, or in G. crocea,
with a very thin, white, shelly lining.

Major diam. 13:0, minor 8:0 mm.

Length of animal in spirit 0-30 mm.

The radula is arranged thus (Plate LXIL. fig. 4):—

192812 Lald, 5L i, 2. 128
144 . 1. 144

It differs somewhat from the eastern species ; the central tooth is
very long, narrow, and tricuspid 3 the median teeth are much curved,
the points directed somewhat outwards, they are tricuspid, but not
gharply so, the inner cusp heing indistinet ; the laterals are bicuspid,
the outer cusp being larger and rounder in form than the inner.

Jaw straight in front, with only a very slight central projection
(Plate LXIL. fig. 4 a). YL

This is the first species of the genus Girasia 1 have seen from the
N.W. Himalaya, and it is therefore of interest as regards distribu-
tion: there was only a single specimen in the bottle sent me by
Mr. Theohold, so that it will be important to find it again in the

same locality ; the species associated With it (2, ¢, in same bottle)
were all N.W.-Himalayan forms.
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- GIRASIA PANKABARIENSIS, n. sp. (Plate LIX. figs. 1, Lq, 1 b,
animal.) ‘

Pankabari, foot of Darjiling Hills (coll. 7. Stoliczla).

Animal with the right and left mantle-lobes united, the line of
Junction well seen, as in the Khasi-Hill typical form ; the mantle
appears to be slightly speckled. The shell is deeply sunk in &
depression, the ridge of the foot behind being on a level with the
shell. Tt is the first true Girasiz I have seen from the Darjiling
country. ;

Shell has been removed and is in the Calcutta Museum,

Generative organs immature,

Odontopkore: SEUL OO B ST 6 R [T i 100 +

ISR S
Teeth gradually decreasing in size from centre to margin,
Jaw straight, with a very slight central projection.

GIRASIA CINEREA, G.-A.

Girasia cinereus, G.-A., J. A. S. B. 1876, p. 314, plate viii.
fig. 2.
The shell was not deseribed when taken, and it has since been

mislaid. The description of the animal, which is of more importance,
is as follows :—

Original description :— Animal, when fully extended, long and
narrow, colour dusky grey, mantle with a papillate surface slightly
spotted, the spotting being coarser on the body and tail. Tentacles
short and blunt, with the oral ones very close below them.

“ Length 0775, mantle 0"+40,

“ Hab. On the Darpaug river, foot of the Dafla Hills, under old

logs in the forest.”

Gruasia wmaeyirios, Nev., & G.-A. (Plate LVI. figs. 1, 2, 3, 4,
animal ; 5, 5a, shell,)

Helicarion mugnificus, Nevill, Journ, A. S. B. 1877, p. 24,

Helicarion (Austenia) magmificus, Nevill, J. A, 8. B. 1881, p. 129,
pl v. figs. 23, 23 a (shell),” :

Girasic magnifica, Godw.-Aust. P. Z. §. 1880, p. 204, pl. xxiv.'
figs. 1 and 2 (animal).

Helicarion (Austenia) magnificus, Nevill, Hand-list, PUBEE

Nevill's paper, “ List of “the Mollusca brought back by Dr. J.
Anderson from Yunnan and Upper Burmah,” containg the

Original description :—* T am indebted to Major Godwin-Austen
for pointing out that this magnificent slug, the largest yet. kl}OWu
of the genus, is quite distinet from Benson’s Helie, gigas (Khasi Bllls) :
Godwin-Austen has kindlyundertaken to describe the animal with full
details and a figure, so that it is only necessary for mé here to state
that it is very closely allied to the Assam species, but that the shel]
is much larger, of a brown (not green) colour, with the body—whorl
much more flatly expanded, and the spire less conmluze(‘l) and more
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depressed, and that, looked at from underneath, very much less of
the reflected body-whorl is visible. The largest specimen in gpirib
measures 70 mills.

« Shell, diam. maj. 46, axis 114, apert. lat. 404, alt. 29 mil.

“Tolerably abundant at Momein, in Yunnan, at 5500 ft.”

Teng-Yue-Chow is the locality given by Nevill in his Hand-list.

This giant of the genus was first figured by me in the P. Z. 8.
1880, from a drawing I had made when in Calcutta of a specimen
in the Museum there, but ab the time I subsequently described the
genus Girasia 1 had no specimen of it by me to examine. 1 after-
wards received one from Mr. Geoffrey Nevill, and this I have figured
again in this work. As will be seen by the uniting of the shell-
lobes the shell is almost completely covered by the mantle, the
cicatrix marking the junction of the right and left being well
displayed. The extremity of the foot behind is sharply keeled, and
ends abruptly just behind the shell, which is sunk in a depression,
as it wero, anterior to the keeled foot. The mucous pore is a long
vertical slit behind. In the odontophore the centrals are of the
usual form in this group, but the laterals are long, curved, and
pointed, the outer cusp being situated very much below the apex.
In this respect it is like the labial ribbon of a species described by
me as G. gigas var. minor of the Burrail Range, Naga Hills
(J. A. 8. B. vol. xliv. 1875, p. 10, plate iii.), a species which I have
renamed butleri, as it is a Girasia, not an Austenia.

The generative organs of (. magnifica are as in the type; the
amatorial and male organs are only smaller in comparison to the
size. Spermatophores were present in the spermatheca and were
about 85 mm. in length, in every respect similar to those figured by
me in the P. Z. S. 1880, fig. 4, pl. xxvi., with some modification
in the number and form of the cervicorn processes, as represented in

fig. 5.

Girasia BuTERL, G.-A. (Plate LX, fig. 7.)

Hlicarion gigas, small var., Journ. A. 8. B. vol. xliv. 1875, p. 6,
plate iii. (animal, nat. size).

Austenia gigas, var. minor, Godw.-Aust. P. Z, S. 1880, p. 204,
plate xxv. figs. 1, 5, plate xxvii. figs. 9 and 10.

9 Helicarion (Austenia) resplendens, Nevill, Hand-list, p. 16.

This species is thus described in my note-book :—¢ Animal dark

ochre-brown, with very dark marking, particularly noticeable along

the margin of the foot.” . b .

Hab. Between Samaguting and Kohima, Naga Hills,

Shell ;: major diam. 915 mm., minor diam. ]8_11@.

0-84 inch ” 0:565 inch,

Of the same form as 4. gigas, but with a ﬁne glassy lustre and
olivaceous brown. I have now only f,he shell in my possession, and
it would be very desirable to obtfun more specimens from this
locality and examine them more closély. Im its shell-lobes it is

97

L.
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very like A. gigas, from Teria Ghat, but the hinder part of the foot
is more like that of Girasia hookeri.

In size the shell is that of Helicarion resplendeus, deseribed by
Nevill, J. A. 8. B., from specimens collected by Dr. J. Anderson at
Sawady, on his journey to Yunnan ; but I have never examined the
original specimens ; it is possible they are one and the same species.

-

Girasia preveNsis, Theob. (Plate LIX. figs. 6, 6 q, 65, animal ;
6 ¢, 6 d, shell.) !

Girasia peguensis, Theob. Journ. A. S. B. 1864, p. 244,

Vitrina peguensis, Hanley, Conch. Ind. p. 29, pl. Ixy. figs. 2, 8.

Helicarion (sec. B) peguensis, Theob. Supp. Cat. p- 23.

Girasia? peguensis, Godw.-Aust. P. 7. S. 1880, p. 294.

Helicarion (Austenia) peguensis, Nevill, Hand-list, p. 16.

Original description :—¢ Animale pallide lutescente anteriori parte
virescente ;. posteriort tamen luteo-flavescente. Tentaculis superioribus
longis et cwn cervice virescentibus ; wferioribus parvulis ; pallio
granulato, cutis anserine modo ; fusco, testam omnino Jfere obtegente.
Caudali papille wulla, Longitudina 80 mills,

“ Testa elongata, halicoidea, polita, subdiaphana ; margine tenui,

virescente ; reliqua parte flavescente, et juata apicem solidissimaum |

ulbescente. Long. 15, lat. 9, alt. 4 mills.

“ Habitat in humidis locis prope Pegu. This species belongs to the
same section as V. gigas, B., which it resembles in miniature, and
15 remarkable for its solid columella and apex.” g

Description from spirit-specimen (length 50 mm.) ;—The posterior
part of the shell rests in a depression of the hinder part of the foot,
though it is not so distinctly of V-shape, or so deep as in Girasia
hookeri. The colour is a ruddy brown, the mantle somewhat greyer
and a good deal mottled ; the sides of the foot are speckled with dark
grey. Individuals of all these species, as may be noted, differ very
much in coloration, and in this species quite unspotted specimens no
doubt occur. There is a very distinet, pale, ridge-like line or bar
extending from near the respiratory orifice backwards, and follow-
ing the edge of the right shell-lobe; another similar bar runs
along the left margin of the left shell-lobe. The mantle and its
lobes are exactly as in Austenia gigas, and it thus forms a very
perfect link between the two subgenera: Girasia and Austenia®,
The shell has the apex more developed than in Zbyeus and is like
that of Adustenia. “

The long retractor muscle of the left eye-tentacle and the buccal
mass are joined together and have their attachment posterior to the
shell and body-cavity ; and this is different from A. gigas, Where the
same muscles have their attachment on the frontal margin of the
body-cavity. The right eye-tentacle is separate, its attachment ig
on the posterior margin of the body-cavity, and the penis retractor
muscle attachment is also here but posterior to it. The generative

* T place it in the first at the end of the series,

L
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/4

organs are immature in all the specimens I received from Mr.
Theobald, but enough to show that they are like Girasia. Jaw and
radula as in 4. gigas. ‘
SO S WSTR[ SIS S IR
53 . 1 . 583

Girasta ? ruBRA, G.-A. (Plate LXI. figs. 4, 4a, 45, 4¢, 4d.)

Parmarion? rubrum, Godwin-Austen, Journ. A. 8. B. 1875, p. 6,
pl. ii. figs. 4, 44,4 0b,4¢,4 d.
. Original description:—* Animal of a fine orange-pink, grey on
anderside of the foot; tentacles short, mantle entirely covering the
shell, with only a slight trace of a longitudinal opening running
back from the anterior left side, three parallel bands of greenish grey
along the back of the neck, the eye-tentacles being of the same
colour. The gland at the extremity of the foot with a long, over-

hanging lobe.
inch.

« Bxtremity of foot to posterior end of mantle .... 09

LTI ) A e el e R B R e i et IN 0-8
Anterior edge of mantle to head .............. 0-4
Total length when moving .................. 1-8

¢Shell quite rudimentary, minute, granular: major diam. 0-14

inch.

“ Habitat. Kohima, Naga Hills, in brushwood.

«The mucous gland in this species differs considerably from that
of H. gigas and its allies, the upper lobe projecting and hanging
over 50 as to present, when viewed sideways, a narrow shit.”

The exceedingly small rudimental shell, so completely enveloped by
the mantle, almost entitles this form to subgeneric rank ; but as only
one specimen has been obtained, and was not fully examined as to
its internal anatomy, I place it for the present at the end of the

series of Girasia,

Subgenus AUSTENIA (continued : vide p. 148, Part 1V.).
All with smooth or polished shells.

AvstEvIA 61648, Bemson. (Plate LV. figs. 3, 3, 3b, animal
from spirit-speeimen ; Plate LX. figs. 1 and 1 a, from living animal ;
Plate LXII, fig. 8, radula,) Type of the genus.

. A. 8. B. 1836, p. 350,

Vitrina gigas, Benson, J ) 0
P. Z.8.1880, pp. 204-298, pls. xxiv.,

Austenia ¢igas, Godw.-Aust.
XXV., ¥XVi.

Helicarion gigas,
Hel. vol. i, p. 496. '

Vitrina gigas, Reeve, Conch. Icon. fig. 13; Hauley, Conch. Ind.

p- 29, pl. Ixvi. figs. 2 & 3.

Godw.-Aust. J. A. 8.B. 1875, pl. iii. ; Pfr. Mon.

L
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Helicarion (scc. B) gigas, Theob. Supp. Cat. p. 28.

Austenia gigas, Nevill, Hand-list, p. 16.

Helicarion (sec. B) gigas, Pfeiffer, ed. Clessin’s Nomen. Helic.
Vivent. p. 30.

Locality. Teria Ghdt, Khasi Hills.

Shell ovate, broad, depressed ; body-whorl large and expanded,
with a shining lustre, quite smooth, excepting the irregular lines of
growth ; colour olivaceous, with sienna-brown, paler at the apex,
somewhat nacreous within (one specimen is entirely sienna-brown,
and milky white within); apex flat ; whorls about 1% ; columellar
margin very short and very oblique.

Largest specimen: maj. diam. 1'7, min, 1:2 inch (=425 and
30 mm.).

Another : maj. diam. 38'3, min. 24:5 mm.

%) 1:53, ,, 0:95 inch.

“ Amimal.—The left dorsal lobe * (I.d.l. plate xxiv. figs. 3,4, 5)
is large in front, and extends from the respiratory orifice to the leit
margin. The right dorsal lobe (r.d.l.) extends from the same part
to the posterior right margin. The shell-lobes are connected all
round the periphery of the mantle-zone, but are reduced in size, and
present two distinet right and left contractile lobes; the right
extends to and covers the apex of the shell, while the left extends
over the edge of the body-whorl for a distance of 0°3 to 0°5 inch,
leaving the posterior and the greater portion of the upper surface of
the shell uncovered (we have here a true approach to what is seen

in the subgenus Macrochlamys). The posterior margin of the shell

is not sunk in a depression of the hinder part of the foot, but the
upper surface of the foot extendsin an unbroken ridge to the mantle-
zone.”

In Plate LV. figs. 3 and 3, the animal is shown with the shell
removed ; fig. 35 gives the position of the shell-lobes viewed from
behind; the.apex of the shell and all it contains sliced off.

¢ Extremity of the foot truncate, with a large linear mucous gland,
the pedal line very distinct, as well as the lateral markings on: the
surface of the body.

¢ (ienital aperture at the losver and outer base of the right tentacle.

¢ Animal reaches quite 4 inches in length.

“Descriptionof Genital Organs of A. gigas.—Small var., Khasi Hills
(plate xxv. fig. 1).—The ovo-testis was not seen; the hermaphro-
dite duct (k.d.) is much convoluted at the anterior end, where it
divides ; the shape of the albumen-gland was also unobserved, and
had apparently not been preserved in the spirit. The oviduct (ov.)
was very closely convolute, and arranged in four sharp folds upon
the posterior portion of the spermatheca (sp.), to which it is. appa-
rently held by muscular tissue. The prostate 18 “"lde, regular, and
ribbon-like, much and closely convolute, 8“'1118.0& the vas def@“m}S
not far above the junction of the spermatheca with the oviduet; this

* Refers to paper and plates in P. Z 8, 18860, pp. 289-290.

L
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1s very long, extending forward between the inverted eye-tentacles,
forming a loop among the muscles of the buccal mass.

*The penis is bent on itself at the point where the retractor muscle
is given off (Pz. fig. 4) ; and a short, blunt, rounded portion extends
beyond the insertion of the vas deferens (pd.) corresponding to the
flagellum in some species, or the Kalksack of Semper (the ceecum
calciferum vasis deferentis).

““The retractor muscle of the penis has its attachment, together with
the eye-tentacles, in the usnal position, close below the apex of the
shell, near the posterior margin of the body-cavity (plate xxiv.
fig. 3 m).”

Detailed Anatomy of Penis of A. gigas (plate xxvi. figs. 2, 3).—
““On the removal of the outer muscular sheath, the anterior end is of a
hollow cone-shape («), which, on being cut away, presented within a
cup-shaped depression («'), and exposed the duct of the penis. 1t
contracts suddenly, and continues as a smooth stout tube of equal size
for about 0-25 inch, where it expands again (5) into a stouter portion
of eylindrical form, which is 0:55 inch long, and continues, with gra-
dually lessening thickness, up to the part where it is turned suddenly
backwards, and close to where the retractor muscle is given off (c).
On removing the outer layer a chitinous sheath was exposed lying

against the thin membrane beneath ('5); and following this down,
it was found to be the basal end of the spermatophore, with the
peculiar cervicorn processes at the base, in situ where developed.
On opening the membranous sac, it-was found to consist of one con-
tinuous thread coiled down on itself (fig. 3), and pressed closely
together, and was in such good preservation as to be easily unravelled.
I drew out and measured a portion ;i; inch in length, and found it
to contain 15-1 inches; the whole length of this part being 0-55
inch in length, would give nearly 7 feet for the total contents of
the sac. It is,in fact, a spermatic thread of hardened spermatozoa,
poured out from the vas deferens *,

#On further examining the part near ¢, this cylindrical portion
was found to end in a conical cap, which again gave off a thin rod,
which bending sharply back, is evidently in communication with
the extension of the vas deferens towards d. Behind the Junction
of this last is a short gland rounded at the end (e), which contained
some very microscopic transparent crystalline bodies of oval form
(fig. 2a). This is the Kalksack mentioned above, and secretes the
material for the formation of the spermatophore.

¢ This spermatophore, which is an organ 9f a very complicated and
curious form, may be thus described 5-—'1h0 basu.l or anterior end
consists of a chitinous strap about 04 inch long, with the sides more
or less turned over, forming a sort of frm}gh or long spout, which,
after it has passed into the spermatheca of the other individual, will
be found opening into the lower part of the oviduct. At the other
end the sides at last meet and form a tube; it then' thickens and

" LAND AND FRESHWATER

# “This thread is similarly described by M. Baudelot, Ann. Sei, Nat. 1863,
P. 165, in his description of the capriolus of Arion rufus”
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widens, giving off several strong cervicorn or more or less branched
processes, which are directed backwards; they serve, I think, to aid
in the expulsion of the spermatophore from the penis, and, when
once within the spermatheca or vagina, serve as holding-hooks to
prevent its withdrawal. The part above this consists of a very long
thin membranous bag 0-4 inch long, terminating in a hard conical
cap, from which proceeds a thin rod, which is found to extend to the
hard rounded apex of the spermatic sac, where it bends over or ends
in a few separate filaments within the tube of the vas deferens. In
one specimen of this species (giyas) no less than seven perfect
spermatophores were counted, closely packed together side by side
within the spermatheca. (Van Beneden observed two in a Parma-
cella, Ann. Sci. Nat. 1857, p. 371.)

¢ It would appear that in these creatures even one act of copulation
would fertilize for a very considerable period ; for it would be some
time before the contents of a spermatophore became exhausted.

¢ This organ, as situated in the penis, presents the character of a
perfect spring (vide plate xxvi. figs. 2,3); and it can be imagined
that when it enters the wider and very elastic sac of the spermatheca,

and is then gradually released, it will tend to become quite straight, -

and that, the recurved processes holding it at one point, the longer
portion will bend round to the long axis of the sae, bringing the end
of the shorter portion (plate xxvi. fig. 3a) to the aperture within
the vagina and ovo-testis (plate xxvi. fig. 4, 5. sp.). \

“ Macrochlamys decussata, of which T have a drawing, taken when
the animals were in coitu, protruded a large white bladder-like sac,
which expanded and contracted from time to time as if inflated with
air ; this I now think may have been the spermatheca drawn out
and receiving the penis and capreolus.

“In the two specimens I examined, the spermatheca (sp.) was
clongate, smooth, lying close to and partly enveloped by the con-
volutions of the oviduct de., with its posterior end near the junction
of the hermaphrodite-duct and albumen-gland. This posterior
termination is bent over on itself, presenting a smooth rounded end
(plate xxv. figs. 2 & 4), which coiling round, terminated, and was
covered with what was apparently muscular tissue buried in the
prostate and oviduct. The form of the spermatheca is due to its
contents ; and the rounded end is produced by the bending-over of
the flagellum-like terminations of the enclosed spermatophores.

¢ In one specimen of G. kooker: which I examined, probably taken
in the cold weather, all the generative organs are small and con-
tracted, the spermatheca only represented by an attenuate sac.

¢ The amatoria} organ or dart-sac (D)* is a long cylindrical body
narrowing towards the genital aperture, and again swelling there
into a large orifice : it has a very thick and muscular structure, and
in these spirit-specimens is very hard and unyielding. When cut
open lougitudinally, the dart or spiculum amorms was foun(}' to be a
gsimple cylindrical rod, sharply pointed (plate xxvi. fig. 7). This

® ¢ Gtlandula mucosa eum sagittd amatoria.’

[
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organ has a strong retractor muscle, with its attachment near that
of the penis.”

Relative Position of the different Parts in A. gigas—On cutting
through the skin of the upperside of the back, commencing from
between the eye-tentacles, the penis is seen lying in the middle line
between the inverted eye-tentacles (plate xxv. fig. 2); on the proper
left of it are seen three large convolutions of the intestine (¢) ; and
on laying it over to the right side the salivary glands of fattened
form are seen spreading over these, and a distinct connexion with
the central convolution was very clearly made out (fig. 5, @). Pro-
ceeding from the sides of the buccal mass will be noticed two strong
muscles, which have their attachment on the frontal margin of the
body-cavity, at the point (plate xxiv. fig. 8) m ; these are the re-

tractor muscles of the head and buccal mass.
“The spermatheca lies on the right side of the animal, covered

partly by the oviduct ; and a large expansion of the intestine occu-
pies the posterior portion of the cavity, narrowing suddenly to enter

that of the shell above.
« A very large mucous gland lies next the sole of the foot along the

whole length of the body-cavity ; and two large pedal nerves are
conspicuous and traverse it, throwing off nerves to the epidermis,

and extend on to the caudal gland.”
The teeth of the radula (Plate LXII. fig. 8) are numerous,

arranged thus :—
(6] 5 B oo 2R Gl I 2 6 e AL

94 .1 .94
presenting a large number of broad central teeth, the central bluntly
bicuspid, the first 6 central on either side show only a blunt cusp
on the outer base, but from the 7th to the 25th an inner notch
becomes apparent. The inner laterals ave long, curved, pointed
teeth, with a cusp low down on the outer margin; this disappears
about the 50th, and thence to the edge of the radula they are simple
unicuspid teeth, becoming gradually shorter in length. 1t is thus
very distinet from the odontophore of any species of Girasie. The
jaw (Plate LXII. fig. 8 @) is much curved anteriorly, and has a
well-marked notch on the middle edge.

AvsTENIA scUTELTA, Bs. (Plate LIL. figs. 1-1e.)

Locality. Nasmana, in the Chinab valley, on the direct road from
the Panjal to Sealkote (from W. Theobald’s collection).

Vitrina scutelle, Bs. A, & M. N. Hist. 1859, vol. iii. p. 188;
Pir. Mon. Hel, vol. iv. p. 798; Reeve, Vitrina, £. 13; Hanley,
Conch. Ind. p. 29, pl. Ixvi. i 4.(it is pot known w'hether this figure
represents the Khasi or Kashmir specimen ; from its size it must be
the latter (vide original descr.). Hanley considers this the variety,
but on what grounds it is not clear).

Helicarion (see. B) scutella, Theob. Supp. Cat. p. 23,

Helicarion scutélla, Nevill, Hand-list, p. 15 (8 specimens, Assam,

Stol. ; these certainly must belong to another species; though

L
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collected by Stoliczka they were not determined by him); Theob.
J.A.S.B. 1878, p. 143.

Original description :— Teesta valde depressa, peripheria oblongo-
ovata, arcuatim striatula, nitente, translucente, pallide viridi-lute-
scente ; spira valde planata, apice prominulo, sutura umpressa, mar-
ginata ; anfractibus 3% rapide accrescentibus, ultimo antice latissimo,
Superne antrorsum arcuato, horizontaliter compresso, non descendente,
peripheria valde rotundata ; apertura valde obliqua, ovato-lunari ;
peristomate simplici, marginibus conniventibus, columellari oblique
descendente, basali leviter arcuato.

“ Diam. major 18, minor 13, axis 6 mill,

” M9 16’ ” 11’ " 5 ”

“Apert. lat, 12, alt. 7 mill.

9 » 117 " G ”

“ Habitat ad Teria Ghdt, montium Khasice ; necnon ad Nasmana,
regionis Kashmir,

“ Of this species the larger example from Kashmir was first sent
by Mr. Theobald, and subsequently another specimen, obtained by
him at Teria Ghdt, was received. The non-oceurrence of the form
in the intermediate mountains of Sirmore, Kemaon, and Sikkim,
where other species take its place, is worthy of note. It is remark-
able for its depressed form and lengthened aperture, which at once
distinguish it from its ally, V. monticola, occupying the mountain
region hetween the rivers Sutlej and Gagra. The Khasia specimen’
has a few remote spiral depressions on the last whorl near the
suture; they are probably accidental.”

It is evident that Mr. Benson had before him two distinct species.
The shells of this genus are so very similar they may easily be
confounded. I have now received several spirit-specimens of un-
doubted A. scutella from Mr. Theobald, collected by him in the
N.W. Himalaya, at Murree and Dalhousie, taken out of bottles
with other undoubted species from the above localities, and referred
to on (L c.) p. 143. I can state there is no form at all approaching
it at Teria Glt, in the Khasi Hills, nor have I seen anything like
it either from Darjiling or Assam.

Mr. Benson's largest specimen (and it agrees in size with the
shell I figure) is true seutella, the one he first obtained from Mr.
Theobald ; the other remains to be determined, and I think I have
the species in my collection. The shell figured (Plate L1L figs. 1 ¢,
1d, and Le) is from Mr. Theobald’s eollection, from typical locality
Nasmana, Chinab valley, on direct road from Islamabad over the
Pir Panjal mountains to Sealkote.

The chief interest attached to this species is its elose resemblance
on the one side to Macrochlamys, and on the other to the Helicarion~
like group ; it thus forms a link between them through M. Slemingy
and speeies like 4. gigas, and we have presented to us an Oxeellgxlt
example of the gradual growth (:.f shell-lobes, completely altering
and modifying the form of the animal zn,ul shell. s

Description of the Animal (Plate L1L.fig. 1 @)." The shell does not

} Kashmir,

}- Teria Ghds.
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rest in a depression in the foot, the ridge of the foot runs directly
away from the mantle-zone to the mucous pore. The right dorsal
lobe is well developed ; the left dorsal lobe extends in one continuous
flap round to the left posterior margin, where it ends abruptly. The
right shell-lobe is very large, broad and triangular, covering and
playing over a large area of the shell on the right margin of the
periphery, but not enclosing it in any way. The left shell-lobe
commences from near the respiratory orifice and overlaps the edge
of the peristome; it gradually widens, and finally becomes broad
and tongue-shaped (fig. 1 @), corresponding to the narrow left shell-
lobe seen in M. petrosa (vide Plate XIX. fig. 1) and to the still
more similar reduced shell-lobe of M. decussata (fig. 6 of the same
plate). The posterior portion of the foot is very long and sharply
keeled. The pedal margin of the foot wide, with the pedal line
strongly marked and segmented. :

Generative Organs. Are very similar to those of Macrochlamys
(vide Plate XVIL. fig. 6). The amatorial organ is present, and is
large and swollen at the basal end ; the kalc-sac is longer than in

most species.
Is long and sac-like (10°5 mm. in length), but

Spermutophore.
the chitinous portion at the base has several recurved strong bifid

spines, those above are straight and minute.
Odontophore:—
SOREON RSN R L SOR 30
46 . 1 . 46
Of usual form, the outermost teeth of moderate size, bicuspid.

Juw. Has a strong central projection.

Description of specimen figured :—Shell depressed, ovately oblong,
umbilicated ; seulpture quite smooth, covered with a thin epidermis,
crossed by faint lines of growth ; colour pale olivaceous ochre ; spire
very flat; apex subpapillate; suture shallow ; whorls 41, rapidly
increasing ; aperture elongately oval; columellar margin vertical,
becoming suddenly very oblique.

Size : major diam. 17:5, min. 13:0; alt. axis 5-5, body-whorl
85 mm. »

Avstenta ? MonTICOLA, Benson, MSS. (in cll. H. Cuming).
(Plate LIL. fig. 2, 2a.)

Vitrina monticola, Pfr, P. Z.8. 1848, p. 107 ; Bs. MSS., Pfr. Mon.
Hel, vol. ii. p. 497 ; Reeve, Coneh. Teon. fig. 11; Hanley, Conch. Ind.
p. 61, pl. elii. figs. 1, 4 (is H. stolzrzjkamw, Neyill).

Vitrina (sec. Phenacolimaz) monticola, Pfr. Nomen. Helic, Vivent.

1881, p. 27.
Helicarion (sec. B) m
Helicarion monticola,
Locality, Mussoorie (¢oll. G-A)*

ptain Hutton, and named by him as
o species known to him and Benson

onticola, Theob. Supp. Cat. p. 23,
Pfr. Nevill, Hand-list, p. 15.

# Mhese specimens were shown 0. Ca
above; and there can be no doubt this 18 th
under this title,

L



MOLLUSCA OF INDIA. 235

The animal was thus described by me in my note-book of 1863
when ab Mussoorie, where it is abundant during the rains, in suitable
places :—

Animal long, too large for complete retraction into shell, which
is further from the head than tail ; mantle reflected over the margin
of the shell. It would appear to be very similar to A. seutelle, but
I have not yet obtained the species in spirit from the original
locality, and I am therefore not certain to what extent it differs.

Original description by Pfeiffer :—* Vitrina. ZTesta depressa, tenui,
striatula, wtida, pellucida, lutescenti-cornea; spira plana, medio via
prominula; sutura leviter impressa ; anfractibus 4, celeriter accre-
scentibus ; planiusculis, ultimo depresso, non descendente ; apertura
obliqua, rotundato-lunart ; peristomdte simplice, marginibus conni-
ventibus, callo tenwissimo junctis, supero antrorsum, arcuato-dilatato,
columellari cum basali angulum obtusum formante.

“Diam. 18, alt. 71 mill.

“ From Bengal, Landour, Himalaya, Almorah.”

The shells from the Hill Station of Mussoorie, and Landour at its
eastern end, are olivaceous, with spire more or less depressedly
conoid ; suture shallow ; whorls 5; aperture ovate; columellar
margin oblique.

Largest specimen : major diam, 27:0, min. 21°0, alt. axis 10:0,
body-whorl 14:0 mm.

The four localities given above by Pfeiffer in sequence might

puzzle some people not well versed in Indian geography. The two -

definite localities, Landour and Almorah, leave the exuct habitat
of the typical shell in doubt, and they are 100 miles apart. Almorah
shells of this group that I have do not compare with those from
Mussoorie. -

Considerable confusion exists with regard to monticola, cassida,
and scutella, and the localities in which they were originally collected.
I think I may be able to clear this up, to a certain extent, having
had the advantage of naming and comparing shells now in my col-
lection, at the time they were collected by me at Mussoorie, with
those in Captain Hutton's collection, and that officer well knew the
shells he and Benson had deseribed together. There can be no doubt
that the large Helicarion-like snail of Mussoorie and Landour is
monticola. |

It therefore does not much signify what shell Pfeiffer described
out of the Cuming collection, for it is impossible now to discover
the identical type shell in the British Museum, for there are several
specimens placed together under this title monticole. Nor do we

arrive at any clear decision on comparing the figures of Haunley and

Reeve; the first is taken from a shell in the Benson collection, and
this cannot be traced, because the shells that have been figured are
not marked, and Mr, Hanley sometimes selected shells for figuting
from Benson's collection, sometimes from his own, from &pecimens
sent home to him from India by Mr. Theobald from localities other
than the original. These very similar shell forms from Burmah, Assam,
and the N.W. Himalayas have got thus very much muddled up.

[
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AUSTENTA THEOBALDI, n. sp. (Plate LII. figs. 5, 5 e, 50.),

Helicarion flemingi, var. b, Journ, A. S. B. 1871, p. 143 ; Nevill,
Hand-list, p. 15. (All these shells with exception of the Naini-Tal
specimen, which is the type of stoliczlanus, I refer to this species.)

Locality. Bichlari, Chinab valley (Z%heobald).

Theobald did not distinguish this form from M. flemingi, and
under var. b of that species described it briefly as follows :—

“ This race runs considerably smaller than the last, the largest
specimen of some hundreds measuring 22X 17x12 mm. It is a
miniature of the last, and occurs abundantly in the Chindb valley,
above the junction of the Bichldri River, and also at Dharmsala in
the Kangra valley. The shell is almost wholly enveloped by the
mantle when the animal is in motion.”

AUSTENTA THEOBALDI (? STOLICZKANTUS).

Locality. Chindb valley, above Bichlari River.

Shell globose, imperforate ; sculpture none, surface polished and
glassy ; colour olivaceous or pale yellowish green ; spire subconoid ;
suture well marked ; whorls 4, tumid, convex, the last ample ; aper-
ture nearly circular; columellar margin thin, horny.

Size : major diam. 19-5, minor diam. 160, alt. axis 80, alt.
body-whorl 12-0.

Five specimens were sent to me by Mr. Theobald, from the typical
locality Bichlari. The description of the animal shows that it has
no relationship to flemingt and it allies. It is distinct from A.
monticola from Mussoorie, with which I have compared it, heing
much more globose, and the whorls more convex, and its colour is
of a yellowish tint, the spire less closely wound.

Mr, Theobald sends three other specimens from the Chindb valley,
the exact locality not given, which differ from the type in being
much more polished and of a darker richer olivaceous tint, and are
somewhat more depressed. This may be the shell of an animal
with more distinctly marked differences, or may be due to some

local condition.
I have another species received from F. Stoliczka, and referred

by him to monticola with doubt ; this I thinlk is :

Avstenia srorrczrANus, Nevill. (Plate LII. fig. 3, 3 a, 3 b.)

9 Vitrina, sp., from Almorah, Hutton & Benson, Journ, A. 8, B,
vol. vii. p. 214.

Austenia stoliczkeanus, Nevill, Second Yarkand Mission, Moll. p. 15.

9 Vitrina monticola, Hanley, Conch. Ind. p. 61, pl. clii. figs. 1 & 4;
Nevill, Hand-list, p. 15.

The three species from the Kashmir side are, I suspect, 4. theobalds.

Locality. Aertoolé, near Almorah, beyond Hawul Bagh,

This species is rather more tumid than A. monticola, and its tints
of a yellower olive ; it assimilates somewhat to the form of Z7.

theobaldi, but is not so globose. i
Size : maj. diam. 21:0, min, 16:0, alt. axis 70 mm,

L
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A precisely similar shell I note in Mr. Theobald's collection from
Sat Tal, near Naini Tal.

Size: maj. diam. 185, min, 14-5, alt. axis 8:0 mm.

ATUSTENTA ? SERAHANENsIS, G.-A.  (Plate LIL. figs. 4, 4 @, 45.)

Locality. Serahan, Sutlej valley (Stoliczka).

Shell depressedly ovate, strong, not transparent, quite smooth, with
a thick epidermis ; colour deep ochre; spire and apex flat; suture
shallow ; whorls 34, rapidly increasing ; aperture narrowly ovate ;
peristome very sinuate above; columellar margin oblique.
Size : maj. diam. 11+5, min. 85, alt, axis 4-0, body-whorl 5:75 mm.

This shell was given me by Stoliczka without a name ; it may be
the same as the ten shells placed in A. monticola by Nevill in his

Hand-list, p. 15. I have compared it with the young, very glassy .

shells of monticola of same size from Mussoorie, and it is very
different. A description of the animal of this Sutlej valley form is

much to be desired, should any conchologist again visit that part of
the Himalayas.

Avsrenta ? vexusta, Theob, (Plate LIX, figs. 5, 5a.)

Locality. Arakan (Z'heob.).

Helicarion venustum, Theob. Journ. A. 8. B. 1870, p. 400; 1877,
p- 24 (is another species). :

Vitrina venusta, Hanley, Conch. Ind. p. 61, pl. clii. fig. 5, from
Arakan Hills, between Tongoop and Prome #,

Helicarion (sec. B) venustus, Theob. Supp. Cat. p. 23.

Vitrina (sec. 2. Phenacolimax) venusta, Pfr. Cless. Nomen. Helie.
Vivent. p. 27 (1881).

Helicarion (Austenia) venustus, Nevill, Hand-list, p. 16. no. 32,
from Arakan, Yunnan, and Kakhyen Hills: as No. 83 (H. solida,
G.-A.) is referred to this shell with a query, I doubt if the identifica-
tion of these species is correct; typical wenustus is quite different
from cacharica=solida, which is the species Nevill had before him.,

Original description :—¢ Vitrina? venusta. Zlesta ovato-awri-
Sforme, supra viw convewa, diaphana, tenuissima, polita, subrugose
striata, lete flavescente brunnea ; anfractibus 13 celerissime crescenti-
bus ; apertura latissima.

¢ Diam. major 0:30, diam. minor 0-17, alt. 010 inch.

¢ Habitat prope ¢ Chuegale Sakan, montibus Arakan’ dictis inter
Tonghup et Prome.” .

Mr. Theobald compares it with, and considers it closely allied toy
the Nilghiri 7. auriformis; but a comparison of the shellsalone will
show they are quite different, while now: we know the slug-like
forms of Southern India are a widely divergent group.

Under this species Nevill writes as follows, in his paper on the
Mollusea of Upper Burmah and Yunnan:— =

“ Dr. Anderson brought back from Ponsee, in Yunnan, numeroug

* Sent me by Mr. Theobald.
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specimens (preserved in spirit) of a small form, the shell of, which

I am unable to distinguish from typical Arakan specimens of Helic.

wenustum, only differing in apparently being of a smoother and more

polished texture, and in the spire being a shade more distinctly
convoluted ; a single specimen of Helic. solidwm from the Naga

Hills is quite undistinguishable from the above Arakan specimens

T.he figures in the ¢ Conch. Indica’of the two forms are, however, so
distinet, that the types will have to be re-examined.” I am now
able to do this, having received from Mr., Theobald two specimens of
H. venustum (Plate LIX. figs. 5 & 5 ), which prove on comparison
to be quite a different form from my . solidum, or even cacharica.
Mr. Nevill had before him this last species from the Naga Hills,
which I have since separated from the species from Hengdan Peak,
on the Burrail Range. Dr. Anderson’s specimens are no doubt very
lile, as regards the shell, to the Naga-Hills form ; bub T should doubt
its being the same species, and ranging so far to the eastward,
knowing as we do how very limited is the range of the better known
forms. The Yunnan shell T therefore must distinguish by the title
. ponsiensis (No. 32 of Nevill’s List). The single specimen from
Nampura, Kakhyen Hills, is probably another local form, while the
two specimens from Arakan, evidently not like typical venusta, but
similar to Naga-Hill shells, require naming when a description of
the animal is recorded.

We next have some forms which can still be grouped in Girasia,
but differing somewhat. The hinder portion of the foot is short.
The shell rests in a more or less V-shaped depression below the
ridge of the foot ; the shells more developed ; the shell-lobes reduced
in size. The odontophore with much fewer teeth in the row.

Subgenus Isycus, Heynemann.

Ibyeus, Heynem, Malakoz. Blitter, 1862, p. 142, pl. i. fig. 3.

Original description :—* The only specimen not belonging to
AnapENTS seems to me to be also new, but unfortunately it was in
such a condition, the back part and pieces of the mantle entirely
wanting, that a diagnosis is impossible ; still the remaining part,
although badly preserved, showed sufﬁ(nenﬂy that it did not belong
to any known species. While the jaw by its prominent centre
pointed to relationships with Limaw, the reglllar and inner shell
ghows a completely different formation. Even the mantle-lohes
show so pronounced a papillate surf'aco that it probably did not
possess the wavy rings of Limas. The mantle covers the fore half
of the body, which is grown together with the sole as in Limaw ; it
contains a ecurved, horny, brittle, transparent amber - coloured,

strongly lustrous inner shell, with elegant rings of growth, (The
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oldest “portion including the nucleus was not preserved.) The
lung-opening seems to lie far to the front; the cross rows of the
radula form an angle in the middle, and run like the sides of an
isosceles triangle to the back, so that a separate row with its accom-
panying somewhat prominent middle tooth looks like a flock of
herons ; tooth-plates small, and do not touch each other, except in
the middle. ¥rom them the shovel-like (. e. the pointed kind)
tooth rises high up and over the plates; middle tooth-plate
above and below much widened, the shovel rises up like a spoon
and is connected with the plate by a kind of bridge. The first side
tecth are similarly shaped, and have on the side near the edge, far
below, an attachment, which through the bridge is also connected
with the plate, but soon this attachment rises higher and becomes
an equally good point. This form continues towards the end,
where I observed in the not fully developed teeth a third point
rather far down ; this rises on the following teeth higher and higher
up, culminating finally in the next adjacent tooth. I know of no
similar tooth-formation among the slugs or other snails, and while
Anadenus represents our Arion in the Himalaya, this species is
probably there a type peculiar to the country.”

Girasta (Imyous) sikkmMessis, n. sp.  (Plate LIX. figs. 2, 24,
animal ; 2 &, shell.)

? Ibicus fissidens, Heynemann,

The animal, from the spirit-specimen, appears to be of a pinkish
grey when living. The mantle finely papillate, and finely sprinkled
with small black spots, a few similar distant markings on the side
of the foot behind.

Hab. About a mile south of Chungthang, on the Chakang
stream, about 9500 feet. Independent Sikkim, December 1883
( W. Robert). |

The Generative Organs. The male organ has an elongate kale-
sac; the amatorial organis stout, short, and blunt.

Odontophore. The centre tooth of the radula is strongly tricuspid ;
the median are as usual, the laterals, as in 4. gigas, bicuspid; the
inner point much longer than the outer; in other words, the outer
cusp is situated some distance below the apex of the tooth. The
oxtreme outside laterals become very small.

Jaw with a prominent central projection, g

I have very little doubt that this and similar forms from Darjiling
represent the genus Jbycus described by Heynemann from a specimen

collected by one of the brothers Schlagintweit in the same neigh-

bourhood. Heynemann unfortunately had only an imperfect specimen
to deseribe, which wanted the entire hinder part and portion of the
mantle, and even the shell had lost the apex. Nevel‘bpeless, from
certain characters, such as the papillate surfage of the irm.lt purt' of
the mantle, the type of shell (shovel-shaped), and the jaw with
prominent centre, and the description of the radula, his species
would come in here, Althongh the generic position can be cleared
PART VI Y
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up, it will be impossible to distinguish his species where several
exist; and as this group is certainly a remove from the typical
Glirasia in at least three points of structure (shell-lobes, shell, and
radula), IBycus might be retained for it, and quite as well, if not
better, than placing it in a section distinguished by a letter of the
alphabet. :

Grasta (IBYCUS) SIRKIMENSIS, var. MAINWARINGI, 1. sp. (Plate
LIX, figs. 3, 3, 30, animal.)’

Hab. Darjiling.

This animal, when living, must have been very dark-coloured ;
the mantle-lobes finely papillate throughout ; the right shell-lobe is
gomewhat narrow, and is united to the left, which shows a small
tongue-shaped expansion on the left frontal margin; the dorsal lobe
is very largely expanded. The foot is very short behind and cut
off square. The shell is, like that of sikkimensis, broad in front.

I have only a single specimen, which was obtained by Col. Main-
waring ; it is small, the papillation of the mantle is coarser than in
silcleimensis and its colour distinct; yet it is of similar form, and I
can only consider it a dark variety.

The jaw has a central projection.

Girasta (Invous) cacmarioa, n. sp.  (Plate LIX. figs. 4, animal,
4 q, 45, shell ; Plate LXII, figs. 5, 5 a, 5 b, and b ¢.)

Helicarion solidwm, Godwin-Austen, Journ. A. S. B. 1875, p. 6,
pl. ii. figs. 5, 65 a, 56, 5¢, 5d.

Helicarion (Austenia) solidus, Nevill, Hand-list, p. 16. One from
Naga Hills, collected by Major Godwin-Austen.

Locality. North Cachar Hills,

Shell flat, horny, smooth, shining, with concentric lines of growth ;
colour pale olivaceous brown (in type) or green, mature specimens
more shelly and milky white within; apex very small and rather
closely wound ; of one single whorl ; aperture ovate.

Size: maj. diam. 100, min. 6:0 mm.

Animal. Is much speckled throughout, and with black bars on
the side of the foot. The dorsal lobe very ample, extending round
to the left posterior side ; the right dorsal lobe rather small. The
right shell-lobe is expanded over the apex, but is hardly connected
behind ; the left shell-lobe is narrow, and laps over the peristome,
but does not join the other lobe. The posterior margin and apex
of the shell rests in a V-shaped depression of the ridge of the foot
as in Girasia hookeri, and the hinder part of the foot thence to the
mucous gland is very short.

Generative Organs (Plate LXTL. fig. 5 ¢). The amatorial organ is
present, and the point of the dart 18 bent nearly ab right angles to
the main portien (vide fig. o h, Plate LXIL.).

Odontophore (Plate LXIL. fig. 6). The large number of broad
central teeth is peculiar; they have & Welg-formed cusp on the outer
basal side, All the laterals are very pointed and curved, with the
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outer cusp low down, quite basal, so that they are almost unicuspid ;
these become very small on the outer margin.

40:. 15 .1 . 15 . 40
5o, 105,55

The jaw with a large central projection (Plate LXII. fig. 5 a).

This is the form I described in 1875 as Helicarion solidum. It
has somewhat the form of a small G. hookeri when alive, A
specimen from Kohima was dark umber, pinker below, with no
mottling on the body ; tentacles dark.

In another specimen from the Dunsiri valley, Assam, the animal
was pinkish grey with dark mottling, the mantle covered the whole
shell and had a slight indentation on the extreme anterior margin
(an individual peculiarity); the mucous gland with small lobe above,
the extremity of foot cut off rather square.

Total length 2:70, mantle 1-3, mantle to head 0-5 in.

Shell: major diam, 044 in.

Grrasta (Isycus?) crverea, G.-A.  (Plate XL. fig. 8, from life.)

Helicarion (Hoplites) cinereus, Godwin-Austen, Journ. A. S. B.

1876, p. 814, pl. viii. fig. 2, animal.

The shell was not deseribed when taken, and it has since been
mislaid. The description of the animal, which was made at the
time, is as follows:— ¢ Animal when fully extended long and’
narrow, colour dusky grey ; mantle with a papillated surface slightly
spotted, the spotting heing coarser on the body and tail. Tentacles
short and bluish, with the oral very close below them.

¢ Length 0-75, mantle 0-40 in,

“ Habitat. On the Darpang river, at foot of the Dafla Hills, under
old logs in the forest.”

Girasta (IBycus?) sonia, G.-A.

Helicarion (Hoplites?) solidus, Godwin-Austen, P. Z.S. 1872
p. 518, pl. xxx. fig. 10.

Helicarion solidum, Godwin-Austen, Journ. A, 8. B. 1875, p. 6
(pl. ii. figs. 5, 5@, 5 b, 5¢, 5d, is a different species, vide cacharica).

Vitrina solida, Hanley, Conch. Ind. p. 61, pl. clii. fig. 6 (bad
drawing). x

Helicarion (sec. B) solidus, Theob. Supp. Cat. p. 23, not from hills
below Cherra Poongee.

9

Helicarion (Austenia) solidus, Nevill, Hand-list, p. 16, from Naga

Hills, is G. cacharica. ,
Locality. Hengdan Peak, North Cachar Hills.
Original description :—* Animal not seen. ‘ '
« Shell flatly convex, periphery oval, solid, not horny ; epidermis
reddish brown ; spire short, apex very flat ; one single body-whorl ;
peristome simple, thin, L
Y2
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“Diam. maj. 14-0, minor 8:0 mm.
o 0:57, ,, 0:32 inch. :

“This shell was found at Hengdan Peak, North Cachar Hills,
but I never obtained a living specimen. I have, however, figured
the shell, with the hope that a description of the animal may some
day follow.”

The shell differs'much from cacharica in form of apex and its
solidity, but the animal is, I have no doubt, very similar in form.

Subgenus DexmANTA, Godwin-Austen.

Type D. beddomei, G.-A.

Animal. In general form like Girasia hookeri of the Khasi Hills,
the posterior portion of the body being about equal to the part of
the mantle covering the shell. The dorsal and shell-lobes are all
united in an oval mantle or shield, leaving only a minute orifice like
a pinhole in the posterior median side; the shell is only shown to
this extent in the contracted spirit-specimens, so that in life and
fresh it must be completely hidden. From this small opening a
distinct line or cicatrix runs towards the respiratory aperture on
the right side, indicating that it is the remnant of a form, perhaps
extinet, in which the shell-lobes were originally separated into
right and left lobes. The whole mantle rests deeply below the ridge
of the posterior portion of the foot, in a depression which is square
behind, not V-shaped. The pedal groove or line is not so deep and
well shown as in Girasia, and the segmented margin is narrower.
The extremity of the foot is cut off square, the mucous pore being
a narrow vertical slit, extending to the sole of the foot.

The generative aperture is posterior to the right tentacle.

The shell. This is of an extremely solid, shelly character, oval in
form, dextral, white, marked with close, concentric lines of growth,
flatly convex above, flat and smooth beneath, its internal side is
thus completely filled with shelly matter; apex solid.

The generative organs are like those of Girasia, save that the
amatorial organ is not so large.

The odontophore (Plate LXII. figs. 7, 7 @) presents a considerable
departure from Girasia, both in the shape and far greater number
of the teeth in the row. The centrals are broad and triangular, with
small basal cusps ; the median evenly bicuspid, the lateral becoming
very minute on the margin.

The teeth are arranged as follows :—

122 .6 .21 . 1,21 .6 1122
148 . 1 . 148

The javw is solid, senicircular in form, With a slight projection on
the concave cutting-edge. Ll

There seem to be many local varieties 1n the colléction, differing
in coloration only (just as Arion of our European area is seen to



MOLLUSCA OF INDIA. - 243

vary) from very pale ochre to black or dark blue, spotted and un-

spotted, and all except one specimen have a very noticeable dark -

line on the foot-ridge, extendivg from the mucous pore to the
depression in which the shell and mantle rest.

This interesting mollusk I have named after its discoverer, Colonel
R. Beddome, who most kindly placed all his spirit-specimens at my
disposal.

It adds another genus to the rich store in natural history and
botany that were brought together by him, when Superintendent
of the Southern Indian forests, and which, but for his zeal as a
collector and knowledge of zoology, would still be buried in those
wilds unknown to science. There are many new species, if not genera,
still fo be described in this collection, and I can only repeat that I
have not sufficient time to bring them to notice more quickly than
I have hitherto done.

This genus is a most interesting one, from'its similarity to Girasia
of the N.E. frontier of India, to which it is closely related, as shown
in its internal anatomy, while it yet shows such strong variance of
form in the remarkable shell, and its almost complete envelopment
by the mantle, and the great difference in which this portion is sef
upon the foot, a departure pointing to very long separation under
distinctly different conditions of life,

Girasia (DEkmANIA) BEDDOMET, n,sp. (Plate LVIIL. figs. 1, 1 @,
1, animal, figs. 2, 24, 2 b, shell ; Plate LXII. figs. 7, 7 a.)

Locality. Travancore Hills.

Size of shell figured : maj. diam. 1-37, min. 6:5; alt. axis |

2:0 mm.

Animal. Would be probably 4 inches long when alive, Of a
uniform ochre colour throughout. Mantle not papillate ; & narrow
dark line on the keeled ridge of the foot behind.,

Grrasia (DEKHANIA) BEDDOMET, var. NIGRA. (Plate LVIIL. fig. 5.)
Locality. Travancore Hills.
Animal. The specimen drawn is smaller than the last. It is of

a deep grey-black colour over all the upper surface, the sole of
the foot being alone colourless.

Grrasia (DermANIA) BEDDOMEIL, var, MAcurosi. (Plate LVIIL
figs. 4, 4 a.)

Very similar in colouring to the first described, with the addition
of blotehy spottings on the mantle, which are more run together on
the hinder part of the foot.

Grrasia (DEKmANTA) BuDDOMEI, Var, Macurosi. (Plate LVIIT,
figs. 6, 6a, 6b.)

Is taken from a much less mature individual. The mantle i
somewhat larger in front and expanded, covering the head.
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Genus AFRICARION (continued from p. 154, Part IV.).

ArricarioN Arer, 1. sp.  (Plate LVIL figs. 1, la, 15, 1,
animal ; figs. 2, 2 a, 2 b, shell.)

Locality. Travancore and Tinevelly Hills (Col. Z2. Beddome).

Animal, About 50 mm. or 149 inch in length, when living, the

hinder part of the foot apparently long and narrow, with a small
linear mucous pore overhung by a small lobe, the pallial line and
margin very narrow. The rounded dorsal surface of the posterior
portion of the foor is divided at its anterior end into two well-
developed lappets forming a deep V-shaped depression, and in this
the shell is sunk, and the two lappets envelope on both sides the
dorsal lobes. The right shell-lobe is small, obtusely angulate,
extending towards the apex, and continuous round to the left pos-
terior margin, gradually narrowing ; neither extend to the posterior
margin. The right dorsal lobe is very small, extending from the
respiratory orifice to the posterior right margin. The left is ample
in front, but contracts in breadth gradually up to the left posterior
margin, where it becomes a mere thread in size, and passes round
behind to join the right dorsal lobe, just on the margin of the
very thin membranaceous extension of the shell. The foot has a
central and marginal area, divided into three equal parts, the edge
being segmented *.

The shell is flat above, dextral, broadly ovate, smooth, shiny, colour
green, white at the apex and within the shell ; whorls about 11 ; the
edge of the expanded aper{ure is very thin ; attached to and continuous
with the flat more shelly portion is a curtain-like membrane which
falls over and ecovers the posterior part of the body of the animal.

Tt is exceedingly difficult to remove the harder shelly portion with--

out breaking away this portion of it, but I show it in figs. 4, 4 a.

Major diam. 12:5, minor diam. 7-0 mm.

Odontophore. The radula has the centrals and laterals on both
sides nearly equal in number ; the centrals are elongate tricuspid
tecth ; the laterals rather small and bicuspid, as in the African
species figured Plate XLIL. fig. 6.

The formula is

D D 19 S SRl (S AR (e 1
44 .1 . 4

The jaw (Plate LVIL fig. 3¢) is dark coloured, with a central

projection, :
The generative organs (Plate LVIL. figs. 5, 5 a) are simple, with

* On removing the shell it is

seen that this mollusk has at the apex the
dextral coil in a much more pron {

ounced .degree than ig usual in the g ug-like
forms; the small hooked process of the liver-lobes which fills the apex of the
shell is not so developed in Girasia, &o., or evenin the African species T have
previously described. Although very distinctive, I hu\e.not considered it of
sufficient’ importance to separate it generically from this last. 1t indicates
relationship to some form possessing & more developed spiral shell.
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no dart-sac, the spermatheca short, a globular sac on a short tube;
the male organ simple, bent on itself at the retractor muscle. The
spermatophore is very peculiar, and is formed in an expansion of
the tube, where the vas deferens unites with it. The albumen-
gland very large.

Thisis an extremely interesting species, for in many respects it is
similar to 4. pallens, from Abyssinia, the differences that are to
be found heing only modifications of the same parts in the latter.

There are several varieties in Colonel Beddome’s collection, from
the same hills, differing only in colour: these I indicate as follows :—

Var. arerrima. (Plate LVIL. figs. 3, 3@, 35, animal; figs. 4,
4 @, shell.)

This would appear, when living, to be a rich grey-black, the sole
of the foot, which in ater is entirely pale, is in this varicty bordered
with black, only the ambulatory central area being pale brown ; on

each side of the extremity of the foot there is a blacker band of
colour.

Var. cinereus.  (Plate LVIL fig. 8, animal.)

Is of a pale ash colour, with & distinet dark band on the side of
the foot behind, which is again seen on the side of the head ; the rest
of the body and mantle are mottled throughout.

Yar. CASTANEUS.

Is a rich chestnut, with dark markings similar to the last two.

These varieties (divergency confined to coloration alone) are just -

what we find in such forms as Arion ater in Europe.

To Colonel R. Beddome conchologists are indebted for the collec-
tion of this extremely interesting species, and its preservation in
gpirit, which has enabled me to now give them its description ; and

I take this opportunity of thanking him for placing it and so many
other shells in my hands.

To this must be allied—

Arricarton Avrrrormis, W. T. Blf. (Plate LVIL. figs. 7, 7 a,
figured from type in Mr. Blanford's collection.)

Vitrina auriformis, W. T. Blanford, Journ. A. S. B. 1866, p. 36.
Helicarion (see. B) auriformis, Theob. Supp. Cat. p. 25.
Helicarion (Austenia) auriformis, Nevill, Hand-list, p. 16.
Original description :—* Shell very depressed, irregularly ovate,
ear-shaped, very thin, striated, polished, with a membranaceous

epidermis, greenish or brownish yellow! in colour, paler at the

nucleus, Spire flat, suture slightly impro'sscd. ‘Whorls 14, Ap_ertm‘e
oval, occupying the whole under part of the shell, and exposing the
interior to the apex ; peristome mel}lbru?uceous.
«Length 13:0, breadth 80, height 24 mm.,
3 052, ., 082 . ()'1‘ inch, .
« Habitat. Sispara Ghat, Nilghiri Hills, Southern India.”
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¢ This species is very near V. gigas, Bens., and still more closely
allied to V. peguensis, Theob., being, however, a more depressed
species than either, and more open. 1t is also less solid than the
last-named species. I have not met with the animal, which may
possibly differ from those of other Vitrince.

“If the animal resemble those of V. gigas and V. peguensis, the
occurrence of this mollusk on the western flank of the Nilgbiri
Hills will be one of the most anomalous with which I am acquainted
amongst the land-shells of India, since I know of no other instance
of a Malayan type, unrepresented on the Himalayas, of which
species occur on the hills of Southern India.

“ A small auriform shell such as this may, however, have been
easily overlooked, and the Himalayan molluscan fauna is probably
far from thoroughly known.

“The animal of V. pequensis has been partly described by Mr.
Theobald, who, however, has unfortunately not mentioned the form
of the mantle, the presence or absence of lobes covering the shell,
nor the existence of a caudal gland, unless the expression ¢ cauduli
papille nulle’ is intended to imply ifs absence; more probably
Mr. Theobald’s meaning is that the overhanging lobe, so con-
spicuous in some forms of Nanina, is absent, the gland existing as
in Ariophanta, &e.

“This Vitrina is not the only South Nilgiri species. A larger
membranaceous form also occurs, which requires comparison with
Mr, Benson’s 7. membranacea from Ceylon.”

These remarks of Mr. Blanford, written when so very little was
comparatively known of the Indian Jand-shells, may now be read with
interest, and show that he was then impressed with the remarkable
diversity and distinctness of form that is to be found between the
Southern Indian and Malayan types. A. pequensis, as I shall show
further on, is widely different from this Nilgiri genus, as well as
from gigas. But more remarkable is the fact that this South-Indian
mollusk is so similar in its organization to the African form
which I have fully described, so similar that there is no character
of importance to separate them generically, This is only another
proof, which Mr, Blanford has shown us long ago, of the remarkable
relationship in the fauna of Eastern Africa and Southern India,

and their probable former land-connection,

Subgenus Bensonia, Pfeiffer. (Plate LXI.)

As a 5th subgenus of Nanina, Pfeiffer, Malak. Blitt, 1855, p, 119 .
type taken aud the first on the lists, N. labiata, Ptr, -

Bensonia, Nevill’'s Hand-list, p. 49 (1878), type N. monticola=
labiata; Pfr, Nomen. Helic. Vivent. p. 41 (1878), type N. labita.

IE
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Pfeiffer did not describe this subgenus, which was based on shell-

e
characters alone. He included in it the following species :—

Nanina labiata, Pfr.

orobia, Bens.,= Oaytes.

—— tugurium, Bens.,:ﬂ[acrochlumys.
—— splendens, Hautt., = Macrochlamys.

ajra, Pfr,

The last, from the Cape of Good Hope, is not likely to be in any-
way related subgenerically to a Himalayan form.

Specimens of the Mussoorie species labiata have been most kindly
sent me by Mr. J. B. N. Hennessey, F.R.8., of the Indian Survey
Department ; T am thus able to give a description of the animal,

Awnimal. The mucous pore has a broad overhanging lobe, The
right dorsal lobe simple, with no right shell-lobe ; the left dorsal
lobe is divided into two parts, as in the genus Owytes ; the posterior
portion is isolated and not well developed, yet somewhat larger than
. Owytes cycloplaz, The auimal is also similar to Owytes in its
markings and in the form of the extremity of the foot.

The generative organs (Plate LXT. fig. 5) are on the same plan,
and may be compared with those shown on Plate XXXI. fig. 7
and Plate XXXII. fig. 5, particularly well seen in the male organ.
There is therefore no necessity for repeating the description ; the
amatorial organ (D) is long and there is 4 lengthened pointed cacum
or kale-sac (K). I examined two specimens and was rewarded
by finding in the spermatheca (sp) of the specimen on Plate LXT.
fig. 5, a bundle of perfectly developed spermatophores of heautifull
structure ; this was a most interesting discovery, for the form  this
organ assumes in this group of land-shells T do not think has yet been
described. The single spermatophore or capreolus is a long, narrow,
chitinous ribbon, folded on itself longitudinally to form a_shallow

‘gutter (see fig. 5 ¢, which is magnified 4 times); the edge or rim of
the gutter is set at regular intervals with little spikes bifid ab the
point ; they increase in size from one end (f") towards the broader
end of the spermatophore ("), which at last widens into a spatula-
like or probe-like end (5f). Here the long bag or sack is attached
and the thin membrane is probably continuous over the opeh part
of the gutter-like portion helow ; this bag terminates in a hard
nipple-like end or capsule,

The odontophore does not compare with that of Owmytes in any
way, either in general form (as a set) or number in each row, the
central and median teeth being much more like the ordinary form sgen
in Macrochlamys ; and yet the unicuspid laterals tha..t come in aboyt
the 36th tooth are, however, similar to those teet}} n Oxytes, a sort
of passage, as it were, from one to the.olher. ) The central tooth
(9 @) is strongly tricuspid, the median, with an inner high Cusp and
an outer lower cusp; the lateral (5 ') as blCUSP}da‘ With the outep
remote from the point disappearing at the 36th to 38th tooth (5 ') s
unicuspid teeth follow, and the outermost laterals ("a"y ap
minute, -

€ ve i'\;
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The formula is
OSSOSO 8 S 2 0 70

or
91 .1 .91+

Jaw with central projection.

Oxvres (BeNsonIa) moNTIcoLA, Hutton.

Nawina monticola, Hutt. & Bens. J. A. S. B. vol. vii. (1838),
p. 215 (Mahasu, Huiton).

Heliz labiata, Pfr, P.Z.S. 1845, p. 65 (locality unknown, ex
mus. Cuming) ; Pfr. Monogr. Helic. Vivent. vol. i. p. 73 (Landour,
Hutton).

Heliz monticola, Pir. Monogr. Helic. Vivent. vol. i. p. 130 (Mahasu,
Hutton ; Landour, Benson).

Hemiplecta labiata, Pfr. ; Albers, Die Heliceen, 1850, p. 61.

Xesta labiata, Pfr, ; Albers, Die Heliceen, 1861, p. 51.

Orobia monticola, Hutton ; Albers, Die Heliceen, 1861, p. 58.

Heliz monticola, Hutton ; Han, & Theob. Conch. Ind. p. 25, pl. lii.
f. 8 (Huttu and Mahasu) *.

Heliz labiata, Pfr.; Han. & Theob. Conch. Ind. p. 13, pl. xxvii. f. 5,

good figure (Landour).
Hemiplecta monticola, Hutton, sec. C,=labiata, Pfr. Theob. Cat.

Supp. p. 22.

Hemiplecta monticola, Theob. J. A. 8. B. 1878, p. 142.

Nanina (Bensonia) monticola, Hutton,=labiata, Pfr. Nev. Hand-
list, p. 49.

Bensonia labiata, Pfr. Nomen. Helic. Vivent. p. 41,

Bensonia monticola, Hutton ; Pfr. Nomen. Helic. Vivent. p. 42.

Mussoorie, N.W, Himalaya.

The first record of a shell of this subgenus is in a paper by
Hutton and Benson, published in 1838 on the land and freshwater
shells of the Himalaya, named Nanina monticola, Hutton.

Original description :—* Z'esta subdiscoidea, pallide vel saturate
brunneda, epidermicle radiatim et concentrice rugosula ; spira depresso-
conaidea, apice obtusata ; peripheria minime angulata, suturis leviter
impressis, apertura transversa, lunata, labro costa interni submar-
ginali albida minuto, Diam. 1°75 inch. (B.)

« Umbilicus as in the genus. The shell has a moderate polish,
and is sufficiently distinguished from wilrinoides on the one hand,
and from decussata on the other, by the radiating wrinkles inter-
rupted by concentrically disposed, depressed lines, which give the
surface of the shell a rough aspect, very dlﬁ'ergntfrom the decussated
surface of decussata. The larger specimens of N, monticola
attain a considerable thickness, and theve are visible three or four
internal varices at various distances, occasioned by the ribs at the

apertures of former growths.
* Ts a good figure of the Mussoorie form. I think Hanley has transposed

the localities of the shells he figured on pls. xxvil, and lif. (vide 6. Nevill, Moll.
Yark, Exped. p, 17).
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@ The colour of the animal is a dirty brown. The dark
coloured variety is the more frequent of the two, although hoth
oceur of every size. They are abundant at Mahdssa under fallen
timber, and in the rainy season they climb the stalks of plants,
feeding upon the leaves. The largest specimens occur at Hattd,
among the ruins of the old forts which crown the mountain. Young
specimens were meb with among junipers at Liti, at an elevation
not much under 14,000 feet. (B.).”

This species has a very wide range over the N.W. Himalayas. I
am not at all certain that the very large Mussoorie form labiaic is
the same exactly as Hutton's monticola. I have mever seen any
shells of large size from the Simla neighbourhood, to be able to
compare the two. I have a fine series from Mussoorie, all with a

low spire; periphery well rounded, not subangulate, and often /

banded. I think labiata should stand as a variety of monticola.
The following are the measurements of Mussoorie specimens :—
1. Banded : maj. diam. 43:0, min. diam. 370, alt. axis 17-:0 mm.
2. Plain: . 41:0, o 345 19:3 mm.
3. Plain; . 38-5, . SEHUL s 15:0 mm.
4, Young specimens with 5 whorls: maj. diam. 22+5, min. diam.
19:5, alt. axis 8:5 mm.
A sketch made in my note-book of the extremity of the foot of

this specimen shows it to have a long horn-like lobe above the mucous
gland.

¢ Animal yellowish green, foot very long.”
A specimen from Simla collected and given me by Stoliczka agrees
well with the original description, and also with that in Pfeiffer,

and this shell is also like two specimens in Mr. W. T. Blanford’s
collection.

Oxyres (BENsoNTA) MONTICOLA, Hutton.

Simla (Stoliczka).

Shell depressedly conoid ; seulpture longitudinal well cut lines,
crossing the more irregular lines of growth, but not decussate ; cotour
pale sienna-brown, with darker brown edging near the peristome ;
spire subconoid, moderately high, the sides flat; suture shallow ;
whorls 7, not convex, closely wound, the last obsoletely angulate ;
aperture lunate ; peristome sharp and strong; columellar margin
oblique.

Maj. diam. 260, min. 22+5, alt. axis 12'8, alt. body-whorl 9-8 mm.

Description in Pfeiffer :—

« 338. Hurix soxticors (Naxiya), Hutton.

« T, perforata, depressa, sub(liscoit_'lm, fusco~gorneq, striata, linels
concentricis, confertis minutissime reticuldia ; spwra viz elevata, apice
obtusata ; anfr. 6, vie convexiuscult, ultvmus ‘obsolctc_anyz;latus,-
sutura leviter impressa ; apertura lata, lunaris 3 perist. simpleg,
rectum, intus callo albido late labiatum, margine columellary wvig
reflexo.  Diam. maj, 26, min. 17 (7 22), _‘1“"- 1.0 nnll.'_ (8pec. Mus,
Britt.). Diam. 1775 poll. (Huit.). [Min..diam. 17 must be g
mistake,—G.-A.]
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s Nanina monticola, Hutt. in Journ. As. Soc. vii. p. 1, p. 215.

¢ Nanina convexa, Bens. in sched. Cuming.

* Habitat in Himalaya ad Mahassu (Hutt.), Landour (Bens.).

“ Obs. Similis H. labiate (no. 164) forsan hoc loco enumerandz ;
differt anfractuum numero, sculptura, ote.”

« 164, Hprix taBiaTa, Pir.

“T. aperte perforata, depressa, tenuis, striatula, superne lineis
eoncentricis obsolete decussata, basi lavigata, nitida, fulva ; spira
planiuscula ; anfr. 6 subplanulati, ultimus dilatatus, depressus ;
apertura lata, lunaris; perist. acutum, plerumque rufescens, wntus
calloso-labiatum, margine supero antrorsum rotundato, basali plane
subarcuato, columella vie reflewiuscula. Diam. maj. 40, min. 35,
alt. 20 mill. (coll. No. 93).

« Heliz labiata, Pfr. in Proc. Zool. Soc. 1845, p. 65 (locality un-
known) ; Chemn. ed. ii. Helix, iv. p. 182, t. 35. f. 6-8,

 Nanina bensonis, Hutt. in sched. Coming.

« Habitat prope Landour, Indiee Orientalis (Hutton).

« Obs. 1. Similis H. citrine, differt sculpturd, anfractuum arctio-
rum numero, perforatione aperté, in adultis membrand tenui clausi,
et labio.

« Obs, 9. Huic affinis videtur H. monticolu, Hutton (No. 338),
forsan hic collocanda.

“The banded variety which is common at Mussoorie is precisely
the same in every respect, but not quite so numerous as the other
described above ; the band is situated just above the periphery, and
is near 4 mm. in width.”

Theobald writes under —

HEeMIPLECTA MONTICOLA, Hutbton.

« (tenerally distributed throughout the Western Himalayas. In
the valley of the Bichldri River, an affluent of the Chenab, this
species occurs remarkably fine and in incredible numbers in the
fissures of rock, though few live specimens were procurable at the
time of my visit. The colour of the shell is dark chestnut, both
above and below, and there are four or five prominent pale bars or
transverse stripes, marking the seasonal arrest of growth and the
position of successive epiphragms, f(]rmed during the period of
hybernation. The epidermis is very thin and a pale yellow, and the
shell does not attain maturity under seven or elgl_lt_years. The first
five whorls are minutely shagreened ; the remaining ones smooth,
but more or less transversely rugose.

¢ My largest specimen measures 47 x 39 X 23mm, The species is
particularly common below Nachilana 1n th? Bl(‘h]ill‘l. valley.”

There is a small variety in Mr. Blanford’s collection; also from
Stoliczka, from Fagu, ncar Simla, with the same well-marked
variees of growth ; it has the full number of whorls, but only 19-25

mm. in maj. diam.

L



MOLLUSCA OF INDIA. 251,

From Kotgurh, on the river Sutlej, I pessess another variety,
similar in type of sculpture, but of darker colour and closer, more
regularly wound whorls, and very depressed in form; it has 7
whorls, and is 19:0 mm. in maj. diam. This differs more from the
type than any I have examined ; but as it is a single specimen, it is
better not to name it.

G. Nevill in his Hand-list of shells in the Indian Museum, Cal-
cutta, gives the following species :—

¢ No. 267. BENSONIA MONTICOLA, var. MURRIENsIS, Nevill, Second
Yarkand Mission, Mollusca, p. 17.

«, . . differs in the characters which separate it from the type,
namely open umbilicus, compressed whorls, more vertical aperture,
and peculiar, abruptly raised apical whorls.” Only one specimen

was found at Changligulli, near Murree. A series is wanted from
this locality.

¢ No. 267. Var.?
¢ From Kumaon.

“ No. 269. Bexsonis, n. sp.

% From Narkanda, Mussoorie, and N.W. Himalayas.
¢ This T suspect is only one of the many forms of m #icola, not
worthy of a specific name.

“ No. 273. Bessontd xuruensis, Nevill, MS. in epist., 22nd Aug.,
1880.

« Kulu.

“ No. 273 a. BexsoNIA THEOBALDIANA, Nevill, MS.

¢ This shell was sent me in Sept. 1880, and referred to in the
above letter as distinct from Auluensis ; it appears to me to be only
a slight variety of monticola,”

Oxyres (Bensonra) Januvensts, Theob.

Hemaplecta jumuensis, Theob, Journ. A. 8. B. 1878, p. 142.

Original description :—* Testa solida, convewa, anguste umbilicatd,
supra levissime granuloso-corrugata (H. ligutale modo), subtus levi-
gata. Colaresupra pallide brunnea, subtus albida.  Anfractibus sex,
lente crescentibus.  Labio intus incrassato simplici. Attinet ad 27X
23 x 14 mm.

« Habitat in ¢ valle Tawi, inter Chineni et Adampur.’”

This is in the Jamoo Hills, north of Sealkote, in the Panjab ; and
Adampur must be Udampur. :

Theobald says :—* This species might be regarded by some as an
impoverished race of the last (monticola), from which, I have little
doubt, it is proximately derived, but it differs too much in size,
colour, form, and range to be properly u_mtefl. I have unfor?unately
no live shells, but the type of ecoloration 1n my best specimens is
more of the type of ligulata than of monticola, being white. below,

[
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Tt is, I think, clearly a species descended from H. monticola, and
modified to meet the climatal conditions of the Jawi valley, below
Chineni, where the winter cold and summer heat are both more
intense than is suitable for monticoln on the one hand, or ligulate on
the other.” I quite agree with Mr. Theobald as to this being a dwarf
variety of monticola, which he found in great numbers and of large
size in the damper valley of the Chenab, not many miles away. In
the dry, hot sandstone hills ncar Udampur it could not attain to a
great size. It is not likely to have any relationship to /. ligulata,
a form from Peninsular India.

Another species of this genus is possibly :—

HELix ANGELICA, Pfr.

Heliw angelica, Pfr. P.Z.8. 1856, p. 33 (Panjab); Pifr. Mon.
Helic. vol. iv. p. 123 ; id. Novit. Conch. i. p. 76, pl. xxi. f. 5-6.

Macrochlamys (sec. A) angelica, Pfr. Conch. Ind. p. 36, pl. Ixxxvi.
f. 5 & 6; Theob. Cat. Suppl. p. 17.

Nanina (Bensonia) angelica, Nev. Hand-list, p.49; id. Yark.
Mission, Moll. p. 18.

If, as Mr. Novill writes, angelica is allied to splendens, it cannot
be put into Bensonia. The animal of . splendens is quite distinct.

Oxyres (BexsoN1A) coNvExa, Reeve.

Heliz convewa, Conch, Teon. Hel. pl. 127. f. 762, for H. monticola ;
Reeve, Pfr. Mon, Hel. vol. iv, Addenda, p. 636 ; Reeve, Han. &
Theob. Conch. Ind. p. 36, pl. lxxxv. f. 1-4 ; Kiist. ed. Chemn. Hel.
pl. clx. f. 3-5.

Hemiplecta (sec. C) monticola, Hutton, conveva, Reeve (juv.),
Theob. Cat. Supp. p. 22.

A good deal of confusion regarding this species is evident, and I
think has arisen from Huiton’s habit of transferring a name to
another species when he found it preoccupied. I have this species
in my collection (No. 54 of my note-book) giving Hutton’s identifi-
cation as monticola, dwarf variety, in pencil, in ink on the side con-
vewiuscula (perhaps the origin of Reeve's name) ; monticola appears
on the label, altered some years after to convexa, Reeve. N. labiata
was his identification of the common large Mussoorie form, showing
that he accepted Pfeiffer’s name for it, and not his own monticola—
the Simla species—and congidered the species conveza a dwarf form
of the last *. I collected ab Mussoorie for many months and never
found convexa there, while it was most abundant on the Nagtiba
Ranges to the north, and which are higher. I thus described it at
the time - Shell of a pale brown-pink hue, with irregular dark
mottlings ; peristome pink edged.

« Animal light brownish green,
greenish grey. Foot rather short.
at 9000 feet,”

* MThe young specimens which Hutton noted at Liti were no doubt convea,

brown near head; tentacles
Very plentiful under old logs

1
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The following is a fuller description of it :—
Oxyres (BeNsoNTA) cONVEXA, Reeve.

Locality. Nagtiba ridge, Mussoorie Hills.

Shell subglobosely conoid, not umbilicated ; sculpture very fine,
regular, wrinkly, longitudinal ribbing, both above and below ; colour
bright straw-colour, or umber-brown, a bright ochre transverse band
at the peristome ; spire moderately high, subconical ; apex rounded ;
suture well impressed ; whorls 7, convex; aperture lunate, sub-
vertical ; peristome thin, slightly reflected near the columellar
margin, which is subvertical.

Size : maj. diam. 16:5, min. 14-75; alt. axis 8:0, body-whorl 7 mm.

Small var. from Kulu: maj. diam. 11-2, min. 9:2, alt. axis 5:75 |
mm.

This has six whorls, the lines of growth being fine and very regular
give the surface a more decussate texture. It was obtained and
given me by Ferd. Stoliczka, There are examples of this species in
Mr. Blanford’s collection from Kamaon, and one from Simla.

A Classification of Families and Genera treated of in the preceding
pages, with the exception of some genera whose relative position,
us still doubtful, such as Kaliella and Sitala.

Fam. ZONATIDE,

Subfam. ARIONPHANTINA.

Genus Ariornanta. Peninsular India and Lower Bengal.
Oxvres. Hastern Himalaya to Burmah,
Bexsosta. N.W. Himalayas.

Nivemria, n. g.*, G.-A.; solata, Bs. (type). Peninsular India.

Subfam. MACROCRLAMINE.

Genus MacrocrrAuys. India throughout, Burmah, Malayana, and Africa.
MicrocysTINA.  Andaman and Nicobar Islands.
HevrerecrA HUMPHREYSIANA T, Lea (type). Malay Peninsula and
Islands. \

Subfam. HELICARIONINE,
Genus GIRASIA.

AUSTENIA. }N.W. Himalaya to Assam and Burmah,
Invous.

Cryprrosoma.  Burmah,

Huricarion, Australia.

DrruANIA. Peninsular India, South.

ArricartoN. Africa and Peninsular Tndia.

Subfam. DURGELLINAE,

Genus DurceLLA.  Assam, Burmah, and Tenasserim,

* This will be fully described in the nest Part. |
t This species, from Singapore, will be described with some of its allies, -
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LAND AND FRESHWATER

EXPLANATION OF PLATE LIL*

.1, la.  Austenia scutella, Bs., X 9-4,  Murree, Punjab. Animal
viewed from right and left sides.
1. Ditto : the extremity of foot viewed from behind, X 4.
1¢, 1d. Ditto: shell, X 2:4. Chinab valley.
le Ditto: shell, natural size. Chinab valley.

9, 2a. Austenia? monticola, Bs., natural size. Mussoorie, N.W.
Himalaya.

3, 3a. ——? stoliczkanus, Nevill, X 1:6. Almorah, N.W. Himalaya.

3b. _— , natural size.

4, 4q. ——? serchanensis, G.-A., X 1'6. Sutlej Valley, N.W.
Himalaya.

4b. — — ——, natural size.

5,5a, ——? theobaldi, G.-A., X 1-6. Bichlari, Chinab Valley,
N.W. Himalaya.

5b. = . natural size, Bichlari, Chinab Valley, N.W.
Himalaya.
EXPLANATION OF PLATE LIIL

1. Macrochlamys? consepte, Benson, X 94. Moulmain,Tenasserim.

2. —— woodmasoni, Nevill, MS., x4. LittleCoco Tsland, Bay
of Bengal.

3. —— hepatizon, G.-A., X 24. Habiang, S.W. Khasi.

4,4a,4b — —, X 24 Dafla Hills.

b: —— patane, X 4. Darjiling.

6. —— petasus, Bs., X 4. Phie Than, Tenasserim.

) subpetasus, G.-A., X 4. Arakan.

8, 8a. — latus, G.-A., X 24 Teria Ghat, Khasi.

EXPLANATION OF PLATE LIV.

Fig. 1. Macrocklamys flemingi, Pfr. Murree. Right side. From
spirit-specimen, natural size.
la. Ditto: left side.
I b. Ditto: posterior view of the mucous gland, X 4,

Fig. 1. ) ) ) ' .
Khasi Hills. View of right side: ¢, cicatricial line
marking the junction of the right and left shell-lobes,
1a Ditto: left side.
1. Ditto: dorsal aspect.
2, 2a, 25, Ditto: ghell of.

1ie!

lobes.
1d,1e. Ditto: shell, natural size.

2 2a. Macrochlamys — altivagus, Theob., natural size, Uri,

Kashnir.
cassida, Bs., natural size. Kashmir.

3, 3a.
4.
4q,4b. Ditto, X 24

EXPLANATION OF PLATE LV.

Ditto : the head, showing position of the generative orifice
and the groove running back from i, under the mantle-

____ qustenianus, Nevill,natural size. Sonamurg, Kashmir.

Girasia hookers, Giray. Spirit-specimen, natuval size,

e

# Plates LIL-LXIL publiahed September 1887,

[4
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MOLLUSCA OF INDIA. 235
. 3. Austenia gigas, Bs. Right side of animal from spirit
specimen; natural size.
3 a. Ditto: view of left side.
3 0. Ditto: viewed from the back, the portion within the apex

of the shell cut off, to show more clearly the shell-lobes
on the posterior margin: #Ad, hermaphrodite duet,
position of, passing back to the ovo-testes.

4, 44,45, Ditto: shell natural size.

BEXPLANATION OF PLATE LVI.

1 Girasia magnifica, Nev. & G.-A., natural size. Momein,
Yunnan. View of right side.

Ditto: viewed from above, showing the eicatricial junction of
the right and left shell-lobes (¢). :

Ditto: view of left side.

Ditto: viewed from behind.

, b a. Shell, natural size. Copied frum J. A. S. B. 1881, plate v.

Drawn and lithographed by Jules Schaumburg, Calcutta.

ST NS

EXPLANATION OF PLATE LVIL

il Africarion ater, G.-A. Travancore and Tinevelley Hills, S.
India. View of right side, X 2:4. Shell removed.

la. Ditto: view of dorsal side, X 2:4.

1.  Ditto: view of left side, position internally of the museles
attachment of the retractor penis (m2), x 2.

1e. Ditto: portion of sole of foot, X 2:4.

2, 2 a. Shell, from above and below, X 2:4.

24b. Ditto: natural size.

3. Africarion afer, var. aterrimus, natural size.

3a. Ditto: viewed from behind, x 2+4.

3b.  Ditto: sole of foot, anterior portion, X 2:4.

3o. Ditto: jaw, X 12. I

4, 4 a. Ditto: shell, X 4. Showing the membranaceous peristome (2):

b, Ditto : generative organs of var. aterrimus, X 2:4.

5a. Ditto: male organ of afer, X 4. Showing the spermatophore
in process of formation (s). '

6. Africarion ater, var. cinereus, natural size.
7. Shell of Africarion awriformis, BIf., x 24, Sispara Ghat,
Nilgiri Hills.|

7a  Ditto: natural size.

EXPLANATION OF PLATE LVIIL.

1,1a,1b. Girasia (Dekhania) beddomei, G.-A., natural size. Tra-
vancore Hills, Viewed fromabove and on the right and
loft sides. From spirit-specimen. >
'2;, 2a, 2b. Shell of ditto, X 24,

3. Ditto, young, X 24 ) i

4 4a Girasia beddomet, var. maculosa, natural size. Viewed
from ahove and right side, I y |

. Ditto, var, nigra, natural size. View of right side.

6, 62, 65. Ditto, var,, natural size. Viewed from above and on.righé
and left sides. y
%

L



Fig. 1, L a, 1 4. Girasia pankabariensis, G.-A. ; animal, X 1°5.

‘Fig.

Fig.

2, 2.a.

1

26.
3, da,

4,
4a 4

LAND AND FRESHWATER

EXPLANATION OF PLATE LIX.

Viewed
from right side, above, and left side respectively.
(Zbyeus) sikimensis, G.-A. : animal, X 24 Viewed
from right side and above.
Shell of ditto, x 2+4.
30, Girasia (Ihycus) sikimensis, var. mainwaringi, Nevill, M8, :
animal, X 4.
) cacharica, G.-A. : animal, X 24.

5. Shell of ditto, X 24.
Austenia ? venusta, Theobald, X 24,

Db,
6, 6a, 6. Girasia pequensis, Theobald : animal, natural size. Viewed
from right side, above, and left side.
6. Shell of ditto, X 2'4.
6d. Ditto, natural size.
BEXPLANATION OF PLATE LX.
1, la. Austenia gigas, Bs. Teria Ghat, Khasi Hills.
2 Girasia crocea, G.-A. Peria Gthat, Khasi Hills.
3. — hookeri, var. brunnca. Shillong, Khasi Hills.
4. Ditto, ditto. Shillong, Khasi Hills.
(i Ditto, ditto. Shillong, Khasi Hills.

6, 6 a.
7.
8.

1
1a.
9

3.
3a.
3 0.

J e.

4 a.
4 .
4c.
4d.

.
ba.

e,
hf.
(1378
Dy

0.

Girasia radha, &.-A. Durrang District, Assam.
butleri, G.-A. Naga Hills.
—— cinerea, G.-A. Dafla Hills.

BEXPLANATION OF PLATE LXT.

Girasia dalhousie, &.-A.: view of right side, X 1'5.

Ditto : viewed from above.

(firasia burtii, G.-A. : shell, natural size.

nagaensis, G.-A.: view of right side of mantle,

Ditfo : view of mantle seen from above ; p, posterior end.

Ditto: extremity of foot, showing mucous gland.

Ditto: shell, natural size.

Girasia rubra, G.-A.: view of left side, from life.

Ditto: the right side of mantle and head, from life.

Ditto: mantle viewed from above; p, posterior end.

Ditto : extremity of foot, from life.

Ditto: shell, enlarged and natural size.

Oaytes (Benson ia) labiata, Plr. Generative organs, X 24
(lettering as in former Plates): sp, the spermatheca is seen
filled with a bundle of spermatophures.

Ditto: central teeth of odontophore ; 5 &', 19th to 28rd median
teeth ; 5 a'', 86th to 40th lateral ; 5 @', the outermost laterals,

X 185.
Ditto : pertion of spermatophore, X 4 4, basal end.
Ditto, ditto, anterior (~nd: %12,
Ditto, ditto, middle portion.
Ditto, ditlo, basal end, % 12
Ditto, the anterior portion of capsular end.

L
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EXPLANATION OF PLATE LXII.

Kig. 1. Girasia hookeri, Gray : central, no. 34, 85, 86, and outermost
lateral teeth of odontophore, x 185; 1 a, jaw, enlarged,
magnifica, Nevill : central and lateral teeth, x 185.
radha, G.-A.; central, median, and lateral teeth, X 185 ; 3a,
Jaw, X 125 36, generative organs, enlarged, Lettering as in
former Plates.
4. —— dalhousie, G.-A.: central, nos. 12-16, and outer lateral
teeth, X 185 ; 4a, jaw, X 12.
~—— (Lbycus) cacharica, G.-A.: median teeth, 12-15, and the
outermost laterals; 5 @, jaw, X 12; 55, the basal end of the
amatorial organ, X 12; 5 ¢, part of the generative organs.
6. —— crocea, G.-A.: central, median, and some of the lateral
teeth, x 185.
. Dekhania beddomei, G.-A.: central, lateral, and outermost laterals,
X 185; 7 a, jaw, X 4.
. dustenia gigas, Benson : central, median, and lateral teeth, X 185 ;
8a, jaw, X 4.

©)
«
S

=)
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' INDEX.

A.

AFRICARION, 154-158, 244-246.

Africarion ater, Figs. 1 & 2, Pl. LVIL., Part VI., 244.

ater, var. aterrimus, Fig. 8, Pl. LVIL, Part VI., 245 ; Fig. 5, P1. LVIL.,
Part VI., 245,

, Var, castancus, Part VL., 245.

, var. cinereus, Fig. 6, P1, LVIL., Part VI., 245.

auriformis, Fig. 7, PL. LVIL., Part V1., 245. E

— pallens ?, Part 1V,, 154, 156.

ALYCATUS, 186-196.

Alyceeus bembew, Fig. 5, PL. LL, Part V., 188,

——— bicrenatus, Fig, 4, P1. LL., Part V., 188,
bralma, Fig, 3, P1. XLVIIL,, Part V., 195.
chennelli, Fig. 1, P1. XLVIIL., Part V., 192.
damsaugensis, Fig. 3, P1. XLIIL,, Part V., 192.
— gemmula, Fig. 4, P1. XLYIIL., Part V., 190.
hebes, Fig. 1, Pl. XLIIL., Part V., 191.

— ingrami, Fig. 1, Pl. XLIV., Part V 193.
nagaensis, Fig. 3, PL, XLIV Part V 195; Fig. 3, Pl LI, Part V., 190
— notatus, Fig. 2, P1. XLIII., Part V., 191.

—— pachitaensis, Fig. 9, P, XLVIII., I’&l‘t V., 180
—— umbonalis, Fig. 2, P1. XLIV., Part V., 194.

ANADENTUS, 46-55.
Anadenus altwagus, Figs. 1-7, PL VI., Part I1., 48 ; Fig. 1, P1. VIL., Part IL,, 49.
Jjerdont, Fig. 7, P1. VIL, Part IL, 52.
sclzlquntu'un, I‘lg , Pl. VIE., Part IL., 61.

ARION, 62.
Arion ater, Fig. 9, PL. XII,, Part IL., 62.
ARIOPHA"\'TA 182-142.

Ariophanta émmerita, Fig. 1, PL. XXXIIL, Part IV., ¥35.

wnderrupta, Fig. 2, PL \\\IV Part IV., 184, ;
7 pl.  XXXIIL, Part TV, 138; Fig. 1, Pl, XXX1V,, )

~—— lawipes, Fig. 7,

Part IV., 133.




.

INDEX.

Ariophanta laidlayana, Fig. 3, Pl. XXXTIV., Part IV., 140.
? retrorsa, Fig. 4, Pl. XXXTV,, Part 1V., 137.

AUSTENTA, 148-154, 228-238.
Austenia bensond, Fig. 2, Pl. XXXVIIL,, Part IV., 150; Fig. 6, Pl. XXXVIL,,
Part IV., 150.
—— ——, var. sylhetensis, Fig. 8, PL. XXXVIII., Part IV., 151.
gigas, Fig. 3, Pl. LY., Part VL, 228; Fig. 1, Pl, LX., Part VI., 228 ;
Fig. 8, Pl. LXII., Part VL., 228.
—— globosa, Fig. 5, Pl. XXXVII., Part IV., 153.
) monticola, Fig. 2, Pl. LI1., Part V1., 234.
—— panchetensts, Fig. 3, P1. XXXVII., Part IV., 153.
papillaspira, Fig. 4, Pl. XXXVII., Part IV., 153.
—— planospira, Fig. 1, P1. XXXVIIIL., Part IV., 149.
—— salia, Fig. 1, P, XXXVIL., Part IV., 152.
scutella, Fig. 1, Pl. LII., Part VL., 232.
? serahanensis, Fig. 4, P, LII., Part VI., 237.
stoliczkeanus, Fig. 3, PL. LIIL., Part VI., 236.
theobalds, Fig. 5, Pl. LIL, Part VL., 236.
? venusta, Fig, 5, Pl. LIX., Part VI., 237.

B.
BENSONTIA, 247.
Bensonia labiata, Fig. 12, P1. XX1., Part I11., 247.
(——— monticola, Fig. 11, P1, XXT., Part I11., 248.

C.
CRYPTOSOMA, 14-17,

Cryptosoma prastans, Fig. 1, P1, IV., Part L., 14.
CYCLOPHORTUS, 165.
Cyclophorus aurora, Fig. 1, P1. LI, Part V.

D.
DEKHANIA, 242.

3

Dekhania beddomei, Figs. 1, 2, 3, P1. LXIL, Part VL, 243,
—— —— var, maculosa, Figs. 4, 6, P1. LVIIL, Part VI., 243,

5— ——, var. nigra, Fig: 5, Pl LVIIL,, Part VL., 243.

DIPLOMMATINA, 166-185.°
Diplommatina affinis ?, Fig. 3, P1. XLIX., Part V., 181.
~——— angulata, Fig. 5, P1. XLIX., Part V., 184.

austeni, Fig. 2, P1. XLV., PaLLV 1775
()Zanfmd:ana,h” 10, PL XLIX.,, "Part V., 169; Flg 4, PL L, Part V.,

169,




INDEX., 3

Diplommatina canarica, Fig. 3, Pl. XLVL, Part V., 175.
carneola, Fig. 8, Pl. XLIX., Part V., 183.

— crispata, Fig. 4, PL. XLIX., Part V., 183.
daflaensis, Fig. 4, PL X©LV., Part V., 174.

— edentula, Fig. 7, Pl. XLIX., Part V., 185,

ewilis, Fig. 1, Pl. XLIX., Part V., 180.

— easerta, Big. 2, Pl. XLIX., Part V., p. 184.
folliculus, Fig. 2, PL. L., Part e S

— gracilis, Fig. 1, P1. XLVL., Part V., 175.
henzadaensis, Fig. 6, P1. XLVI,, Part V., 179.
— huttons, Big. 7, P1, XLV., Part V.,;170.

—— insigms, Fig. 3, PL. L., Part V., 169.

— minima, Fig. 18, P1. XLIX., Part V., 176.

— nana, Fig. 6, Pl XLIX., Part V., 181.

nicobarica, Fig. 7, PL. XLVL,, Part V., 185.

occidentalis, Fig. 8, P1. XLV., Part V., 173.
—— oligopleuris, Fig. 1, PL. L., Part V.
pachycheilus, Fig. 7, PL. L., Part V., 168.
— polypleuris, Fig. 1, P1. XLV, Part V., 176.
— pullula, Fig. 12, P1. XLIX., Part V., 170.
pupeformis, Fig. 4, PL. XLVL, Part V., 182.
puppensis, Fig. 9, P1. XLIX., Part V., 180. |
— saltuense, Fig. 6, P1. XLYV., Part V., 178.
— silvicola, Tig. 8, Pl. XLV., Part V., 178.
— sperata, Fig. 5, P, XLVI,, Part V., 179.
—— theobalds, Fig. 11, P1. XLIX., Part V.

DURGELLA, 142-145.
Durgella khasiaca, Fig, 7, Pl. XXXIX., Part IV., 145.
minuta, Fig. 1, Pl, XXXIX,, Part IV, 144.

G.
GEOMALACUS, 60-63.
Geomalacus maculosus, Figs, 1-8, P1. XTI, Part IL., 61.

GIRASIA, 216-228,
Girasia (Dekhania) beddomei, Figs. 1, 2, 85 PL LVITIL., Part VI., 243.
—— —— var. maculosa, Figs. 4,6, Pl. LVIIL, Part VI, 243.
, var. nigra, Fig. 5, Pl LVIIL, Part V1., 243.
burtii, Fig. 2, P1. LXL, Part VL., 222.
——— butleri, Fig. 7, PL. LX,, Part VL., 226
—— (Ibyeus) cacharica, Fig. 5, TL LXIL, Part VI., 240.
el ) cinerea, Fig. 8, Pl 1.X., Part VI, 241: ‘
—— ¢rocea, Fig. 2, PL. LX,, Part VL, 223; Fig. 6, Pl. LXII,, Parf VI, 293.
—— dalhousie, Fig. 1, PL 1.X1, Part VI, 224; Fig, 4, Pl LXIL, Part VI,
224.

a2
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Girasia kookem, Fig. 1, PL. LV., Part VI., 219 ; Fig. 1, Pl. LXII., Part VI., "19
, var., Fig. 5, PI. LX Part VI 221. :
» var. brunnea, Fig. 3, Pl LX., Part VI., 220.
magnifiea, Fig. 1, P1. LVL., Part VI 225; Fig. 2, P1, LXIL:, Pact VI.
—— nagaensis, Fig. 3, PL. LXT., Part VL., 224. ;
——— peguensis, Fig. 6, PL. LIX., Part VI., 227,
pankabariensss, Fig. 1, Pl LD{ Part VI., 225.
‘radha, Fig. 6, Pl. LX., Part VI., 222; Fig, 3, P1. LXTII., Part VI.,222.
—— rubra, Fig. 4, P, LLI Part VL., 228.
—— (Ibycus) sikkimensis, Fig. 2, PL. LIX., Part VI., 239.
) , Var. mavmwaringt, Fig. 3 Pl LIX Part VI., 240.

—(——7?) salzda, Part, VI., 241.

INDEX.

T

HELICARION, 146, 147.
Helicarion cuviers, Fig. 9, Pl XLI., Part IV, 146.
—— helene, Fig. 1, P1. XLI., Part IV., 146.

HELIX, 45, 73.

Helix ? ( ?) glomerosa, Fig. 9, P1. XIV., Part III., 73.
? (Sagdinella) didrichsenis, Figs. 1, la, ik IX Part II., 45,=young of

Pupina nicobarica.

HYALIMATX, 55-60.
Hyalimax (Jarava) andamanica, Figs. 1-9, Pl XT., Part II., 57.
) reinkards, Part I1,, 59.
—( ) viridis, Part IT,, 60
perlucidus, Fig. 10, P XI., Part IT,, 55,

I
IBYCUS, 238-241,

Ibyeus sifik:imensis, Fig, 2, Pl. LIX., Part VI., 239,
, var. mainwaringi, Fig. 3, P1. LIX., Part VI., 240,

cackarwa, Fig. 4, P1, LIX. ; Fig. 5, Pl LKII Part VI., 240.
= ? aineres, Fig. 8, Pl LX., Part VI, 241,
~——? soluda, Part VI, 241,

K.

KALIELLA, 1-10, 19-24, 68-73, 146.
Kaliella animula, Fig, 1, P1. V., Part 1L, 23.

aspirans, Fig, 12, P, 1., Part L, 6.
~— barrakporensis, f;g 1i; Pl T I’artl,h. Fig. 1, PLII, Part 1., 3, Fig, 8,

PL'V., Part 11,19 ; Fig. 5, PL XXXVIIL, Part IV., 146,
——— bullule, Fig, 4, Pl V Part II 5 28, /
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Kaliella ? burrailensis, Fig, 5, PL.XV., Part IIL., 70.

? chennelli, Fig. 1, Pl. XVI,, Part ITL., 73. .

cherraensis, Fig. 5, P, I, Part I.; 4; Fig. 2, PL IL, Part L., 4.

2 conulus, Fig. 6, PL. XV, Part IIT., 71.

costulata, Fig. 5, PL. IL., Part I, 7.

? dikrangensis, Fig. 3, P1. XVL., Part TS

— dlongata, Fig. 9, Pl 1T, Part L., 9. _
fastigiata, Fig. 8, Pl. TI., Part’L.; 8, 2L. 0
Slatura, Fig. 10, PL. V., Part I1.. 23.

gratiosa, Fig, 10, PL TIL, Part L., 9.

— jaintiaca, Fig. 4, P, I1,, Part L. 7. ; i
— kezamaensis, Fig. 8, Pl. XV., Part 111, 69; Figs. 10 & 11, PL XL,
Part IV, 146 (Macrochlamys is an error in description of Plate).

— Ihdsiaca, Fig. 8, PL. I, Part L, 5.

lailanglkotensis, ¥ig. 1, PL. XV., Part IIL., 68; Fig. 2, PL. XX, Part TIL.,
69 (Macfochlamys is an error in deseription of Plate).

— 9 leithiana, Fig. 6, P1, XVL., Part IIL., i1k

— lhotaensis, Fig. 2, PL V., Part IT., 22.

— munipurensis, Fig. 9, PL 1., Part I1.,5; Fig. 38, PL I1., Part I, 5.

—— nagaensis, Fig. 11, ‘Pl 1., Part T., 9. :

nana, Fig. 6, PL V., Part IT., 21.

——2 aevilli, Tig. 6, PL. X111, Part 111, 70: ’ I

— ? nongsteinensis, Fig. 2, P1. X VI, Part IIL., 72.

perakensis, Fig, 7, PL 1L, Part 1.8

resinula, Fig. 7, PL. V., Part IL., 22.

——2 ruga, Fig. 4, PL. XV, Part IIL, 70. i

—— sigurensis, Fig. 11, P1. L, Part L, 5. : : '

sikl-imensis, Fig. 9, P1. V., Part 1L, 22,

stvalensis, Fig. 3, PL. I, Part L, 3.

—— subcostulata, Fig. 6, P, II., Part L., 8.

teriaensis, Fig. 12, PL I1,, Part L., 10.

— -9 tirutana, Fig. 4, PL. XVL, Part I1L, 73.

—— vuleans, Fig. 13, Pl L, Part I., 6. }

L.
LIMAX, 62.
Limax agrestis, Fig, 10, PL XTI, Part 1L, 62,
| M.
MACROCHLAMYS, 76, 7-122, 200-215.

Macrochlamys altivagus, Fig. 2, PL LW" Pagk V1. 513,

G RN, Fig‘. 8, Pl XIV., Part 11E., 93. ; : )

civigolor, Fig. 1, BL. XXIVI, Part IV, 118-117; Figs. 1-8, PI. XXV,
Poti IV, 118-117; Fig. 1, PL XXVIL, Part 1V, 113-127.
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Macrochfamys austenianus, Fig. 4, Pl. TIV., Part WVIS2I5:
cacharica; Fig. 2, Pl. XXVIL., Part IV., 117.
, var. glauca, Fig. 6, P1. XXIV., Part IV., 118.
cassida, Fig. 3, P1. LIV., Part VL. 214
castaneo-labiata, Fig, 7, PJ XXT., Part IIL., 119-121; I‘xg 1B MDD
Part TV., 119-121.
choiniz, I'la. 6, PL. XXTI., Part 1V., 102.
? consepta, Fig. 4, FL. XXVL., Part IV., 110 ; Big 15 PI LTI Rart Vil
209.
daflaensis, Fig. 6, Pl. XXI., Part ITI.
—— dalingensis, Figs. 1-10, P1, XXXV., Part IV.,121.
——— daiyjilingensis, Fig. 11, P1. XVIL., Part IIL., 88.
decussata, Fig. 6, PL. XIX., Part III. ; Fig. 15, P XXT., Part III.
dorani, Fig. 8, Pl. XVIL., Part III., 87.
enata, Fig. 11, P1. XTIV, Part III., 91.
exul, Fig. 3, Pl. XXIL., Part IV., 103.
- Jaceta, Fig. 7, Pl. XTV., Part IT1., 90,
—— flemingi, Fig. 1, PL. LIV., Part VL., 212, )
hardwickei, Fig. 10, P1. XXT., Part II1. ; Figs. 1 & 2, P, XXIIL., Part IV.,
105, 106.
, var. politulus, Fig. 3, Pl. XXTIII., Part IV., 107.
—— ? hepatizon, Fig. 3, P1, LIIL, Part VI, 209, 210.
honesta, Fig. 7 Pl. XTX., Part III.
— andica, Fig. 1, Pl. XXI. Part I11.,97 ; Figs. 1-8, Pl. XVIIL., Part III.,
97 ; Fig. 9, Pl. XXV,, Part IV.
—— jainiana, Fig. 7, P X‘{VI Part IV,
RartiLV,, 1115 11.2;
—— kala, Figs. 1-9, PL. X1.., Part IV., 108.
kandiensts, Fig. 2, P1. XIV., Part 1I1., 90.
koliaensis, Fig. 6, P1. XVIL,, Part IIL., 86; Fig. 5, P1. XXVL., Part ¥,
119 ; Fig. 3, PL. XXVIIL,, Part IV., 119.
2 latus, Fig. 7, PL. LIIL., Part VI., 209.
—— lecythis, Fig, 5, P1. X1X., Part IIL.
—— lhotaensis, Fig. 5, P, XXIII., Part IV., 107.
~—— longicauda, Fig. 1, PL. XVII., Part IIL, 84; Fig. 1, Pl. XX., Part IIL,
85; Fig. 16, Pl. XXT., Part IIIL., 85.
—— ? lubrica, Fig. 7, P. XXIV., Part IV., 118.
——— ? (near) lubrica, Fig. 4, Pl. XXL., Part IIL
~—— masuriensis, 0t.-A., MS,, = prona, Fig. 8, P1. XXL, Part III,, 103,
~——— molecula, Fig, 8, P1, X VI, Part IIL., 88:
nengloensis, Fig, 8, P1, XVIL., Part 111, 86.
——— opiparus, Fig. 8, Pl, XXTII,, Part IV., 108.
—— origimaria, Fig, 12, P, XIV., Part IIL., 91
—— pacata, Fig, 10, P1, XIV., Part I1T,, 90.

1080 Y 1410' 2, Pl, XXVIIL,




INDEX,

Macrochlamys? patane, Fig. 4, Pl. LIIL., Part VL., 210,

2 pedina, Fig. 13, P1. XXI., Part IIL.

perpavla, Fig. 5, P1, XTV., Part I1L,, 89.

—— perplana, Fig. 4, P1. XIX., Part T1T.

—— 2 petasus, Fig. 5, Pl. LIIL,, Part VL., 210.

—— petrosa, Fig. 1, PL. XIX,, Part ITL., 99; Fig. 2, P1. XXI., Part TIIR99%
Fig. 1, P1. XXTII., Part IV.

planiuseula, Fig. 7, P1. X VL., Part IIL., 88.

? politissima, Fig. 6, Pl. XXVIL, Part IV.,112.

—— poongee, Fig. 1, Pl. XTV., Part III., 90.

prona, Fig. 2, P1. XXII., Part 1V., 103.

? resplendens, Fig. 1, P1. XXVI., Part IV., 109, 110. /

roberti, Fig. 7, Pl XYIL., Part III., 87.

— rusticula, Fig. 10, Pl. XVIL., Part IIL., 87.

sata, Fig. 13, P1. XIV., Part II1., 91,

shengorensis, Fig. 5, P1. XXII., Part IV., 102.

sikrigulliensis?, Fig. 3, Pl. XIX,, Part I1I.

—— splendens, Fig. 8, Pl. XXI., Part II1.,100; Fig. 4, Pl. XXTI, Part IV.

staffordi, Fig. 14, P1. XXT., Part IIL. ‘

—— ? subpetasus, Fig. 6, P1. LIII., Part VI.

sylhetensis, Fig. 9, Pl. XXI., Part T11.

~—— tanirensis, Fig. 9, Pl. XVIIL., Part ITL., 87.

textrina, Fig. 17, P1. XXI., Part ITL. !

—— tugurium, Fig. 2, P1. XIX., Part IIL. ; Fig. 8, P1. XX, Part IIL.

umbraticola, Fig. 4, P1, XIV., Part III., 89. , : \

9 woodmasoni, Fig. 2, P1. LITL,, Part VI., 209. . '

\ MICROCYSTINA, 11-14.
Microcystina eryptomphalus, Fig. 10, P, I1L., Part L., 13,
harrietensis, Fig. 11, P1. TIT., Part I., 13.
moerchiona, Fig. 9, P1. 111, Part 1., 13.

—— rinkiw, Fig, 1, PL. I11., Part L., 12.
— warnefordi, Fig. 8, P I11., Part 1., 13.

0.
OXYTES, 123-131.

Oxytes oyeloplaz, Fig. 1, PL. XXXT,, Part IV, 125,
(Bensonia) labiata, Fig. 5, PL. LXL, Part VL., 247.
—— orobia, Fig. 1, PL. XXXIL., Part IV, 129.
—— oaytes, Fig. 1, PL XXX., Part IV, 124

R.

RAPHAULUS, 196-202.

Raphaulus assamica, Fig. 2, PL. XLVIL, 1’1@ Y."?.Ul',,»
—— blanfordi, Fig. 4, PLXLVIL, Part \".,.20‘3; Fig. 7, PL. LL, PartV,
) . var, intubus, Fig. 5, PL XL VIL, Part V., 202,

———




L
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Raphaulus blanfordi, var. tortuosus, Fig. 7, Pl. XLVIL., Part V., 202.
——, var. tubulus, Fig. 6, Pl. XLVIIL., Part V., 202.

—— chrysalis, Fig., 1, P1. XLVIL., Part V., 200.

—— pachysiphon, Fig. 3, P1. XLVIL., Part V., 200.

S.
SAGDINELLA, 44-46.
Sagdinella didrichsenii, Fig. 1, P1. IX., Part IL., 45,=young of Pupina nicobarica.
microtrochus, Part I1., 46, [The genus will not stand.]

SITALA, 26-42, 74-76, 145.

. Sitala arz, Fig. 8, P1. IX., Part IL., 36.

—— atlegia, Fig. 2, PL. VIII., Part 11., 29.

—? balliona, Fig. 2, P1. XV., Part 111., 74.

—— confinis, Fig. 2, PL. X., Part 11, 32.

—— 2 erendcincta, Fig. 2, P1, XIIL., Part IT1., 75.

culmen, ¥ig. 4, P, VIIL., Part II., 31.

——2? gratulator, Fig. 1, P1. X, Part; IL., 42.

gromatica, Fig. 6, P1. X., Part IL., 32.

haroldi, Fig. 7, P1. X, Part 11., 33, = stewartiana, Nev. MS. in his corrected
Hand-list, No. 200, Microcystis, sp.

infula, Fig. 1, P1. VIIL., Part IL., 26.

—— injussa, Fig. 5, PL. 1X., Part IL., 38.

—— ? dntonsa, Fig. 1, P1. XIIL., Part HI.,75.

limata, Fig, 9, P1. X., Part IL, 34.

monorema, Fig. 6, P1, IX., Part 1., 41.

nevills, Fig, 6, P1, XII1., Part IIL,, 70.

palmaria, Fig. 3, P1, X., Part II., 35.

— phulongensis, Tig. 4, PL. X, Part IT., 34.

placita, Fig. 3, P1. XIV., Part 111, 74.

—— ? recondita, Fig. 4, P1, X111, Part I1L., 75.

rimicola, Fig. 2, P1, IX., Part 11., 36.

—— srimami, Fig. 7, PL. 1X., Part 1L, 41,

subbiliraia, Fig. 11, P1. X., Part 11., 39.

—— subnana, Fig. 6, P1. XIV., Part IIL., 75.

— 9 tertiana, Fig. 9, P1. IX., Part 1L, 40.

tricarinata, Fig. 10, PL. X., Part 1T, 39.

e uwida, Fig. 5, P1, X111, Part 111, 74.

V.
VITRINA.
Vitrina réipoelliana, Fig, 1, PL. XLIL, Part 1V., 154, See Arrrcariow, p. 155,
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