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PREFACE.

WITH this number the second volume of “ The Conchologist” is
concluded., and with it the paper as a general journal of the
Mollusca will cease to exist. The reasons for sueli a step are
already known to many. The paper was started with the
object of improving the study of the Mollusca in this country,
and in looking back upon the short space of three years we feei
much lias been achieved. Our effort has culminated in the
foundation of a Malacological Society—now an active and vigorous
body. The need of an independent paper has, therefore, in a large
measure ceased to exist, and the Proceedings of the Society will only
be weakened by the continued existence of this paper, so we readily
retire from the field wishing the Society a long and prosperous
career, and inviting subscribers to “ The Conchologist” to lend
their support to such an effort.

Although as i: The Conchologist” the paper will no longer
exist, yet as “ The Journal of Malacology” it will be continued,
confining its attention solely to the slugs, and slug-like genera.

T am pleased to know that I continue to enjoy the friendship
of most of my contributors and supporters, and trust that such
relations may always continue. To all who have in any way
furthered the interests of the paper I tender my sincere thanks.

In conclusion, I desire to acknowledge my great indebtedness
to my colleagues Messrs. A. H. Cooke, Walter Garstang,
Charles Hedley, R. F. Scharffi E. R. Sykes, and B. B. Woodward,
for their constant assistance and support. My best thanks are
also due lo Mr, Edgar A. Smith, of the British Museum, for very
many kindnesses. W. E, C.

Mason College,
Birmingham, 1893.
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THE CONCHOLOGIST.

VOLUME II.

SOME REMARKS ON THE DISTRIBUTION
OF

BRITISH LAND AND FRESHWATER MOLLUSCA.

By R. F. SCHARFF, PH.D., B.SC., M.R.L.A .,

Natural History Museum, Dublin.

ONE ofthe most important objects to be gained in collecting British
Land and Freshwater Mollusca is to supply data to enable us to
draw conclusions as to their origin. If we can discover approxi-
mately the period at which some of them migrated to England from
the Continent, we shall have solved an extremely interesting
zoological problem.

But these results are not to be attained by collecting information
only of the range of Mollusca now living in the British Isles ; we
must also study their distribution in past times, extending our
researches to Continental Europe as well. It is evident that during
these investigations, in order to be able to draw any satisfactory
conclusions, we must, as far as possible, keep step with Continental
authorities. British Conchologists, as a rule, are apt to be too
conservative in nomenclature, as Mr. E. A. Smith* has justly
remarked in his recent address to the Conchological Society.

In more recent geological times (as Mr. Quiltert has already
pointed out in the ist vol. of “The Conchologist”) the glacial
period no doubt played a very important part in the distribution of
British Non-Marine Mollusca. Many geologists hold, that almost
the whole of the British Islands were covered thousands of feet deep

*On the nomenclature of certain Generaof British L. & F. Shells. Jour, of Conch., vol. vi., 1891.
t The glacial period and British Non-Marine Mollusca. Conchologist, vor. i.r 1891.

CconcuoroGist, Vol. 11. p. 1., 1802.



2 SCHARFFI DISTRIBUTION OF BRITISH L. AND F. MOLLUSCA.

by ice during that period, but Mr. Quilter— following Mr. W allace—
inclines to the belief that the British Molluscan fauna was destroyed
by the subsequent submergence rather than by the ice action.

The evidence of an enormous submergence of the British
Islands, after the height of the glacial period, seems to rest chiefly
on the occurrence of a bed of marine shells on Moei Tryfaen in
Wales, and one on the Three Rock Mountain near Dublin. As has
been shown, however, by Mr. Bell,* the occurrence of these shells
at a height of over 1,000 feet above sea-level does not necessarily
prove such a great submergence, and the utter abserfcc in other parts
of the British Islands of recent marine deposits at such heights
should, at any rate, make us careful in accepting this theory.

It is enough for our purpose to note that there exists a certain
amount of doubt as to whether the British Non-Marine Mollusca
were exterminated or not during Pleistocene times, and this fact
must encourage us in searching for a satisfactory explanation of their
present distribution, and especially for the presence of so many
southern species of shells in these islands.

The important contributions of Mr. B. B. Woodwardt show that
most of the existing Land and Freshwater Mollusca which now
inhabit the south-eastern portion of England lived in the same
district before the glacial epoch also. If we look through the list of
land shells which have been found in the more recent deposits of
the south-east of England, we find there are no signs of the typical
southern European forms, such as Helix pisana, revelata and acuta,
Testacella maugei, Pupa angliae, and Geomalacus maculosus ever
having been there, although I believe it has been generally assumed
thatmigrationaftertheGlacialperiodfromtheContinenttoGreatBritain
took place by a land connection somewhere in the neighbourhood of
Dover. On the other hand, almost all these forms occur in the more
westerly parts of the British Isles— most of them being found in
Ireland— which, according to geologists, was only for a very short
time, ifat all, connected with England in post-glacial times.

The late Prof. E. Forbes) maintained that the two great primary
causes influencing the distribution of pulmoniferous mollusca, were
climate and soil. He believed that individuals multiplied to a much
greater extent on calcareous and sandy soils, than on slate, clay, or

granite, but that the influence even of limestone could be completely

¢ Phenomena ofthe glacial epoch, Trans. Geol. Soc. Glasgow, vol, ix., 1891.
I<>nihn I'ltti.-iuvoeneCNon-Manne) Mollusca ofthe London District, Proceed. Geol. Assoc., vol. xi,

i »H ihr Dhirilmtion of Pulmoniferous Mollusca in the British Isles. British
Association Report, Birmingham, 1835.
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neutralized by climate. As an example, he adduced the Shetland
Isles, where we have limestone, but nevertheless a great paucity of
species and individuals owing to the unfavourable climate. On the
other hand, he explained the presence of vast numbers of specimens
of Helix variabilis (= virgata) and other species in Guernsey, where
the surface is composed of granite and quartz, by the overpowering
influence of climate over soil. The manner in which a particular
soil favours not only the distribution of the species, but also its
multiplication, has, I think, never been satisfactorily explained. To
demonstrate this action of the soil, a series of experiments would
have to be made by keeping a number of specimens (say, on a pure
quartz soil and on pure limestone) and allow them to breed under
similar conditions, recording the result front year to year. Iso doubt
we read a great deal in conchological works about certain “ lime-
stone species,” that is to say, species supposed to be confined to
limestone soil ; but I fail to see that there is any real foundation for
this belief. Some species, indeed, seem to increase at an enormous
rate on limestone, whilst only very few specimens can be found on a
slate or granite rock ; but it seems very probable that any mollusc can
thrive perfectly on the merest traces of lime, which it may find in
any kind of soil.

It seems to me that the climate and soil in almost every part
of the British Islands is eminently suited for the development of
molluscan life, and the extreme poverty of our fauna must be
explained by other reasons than those put forward by Prof. Forbes.
At the time when he published his account of the pulmoniferous
mollusca, 101 species of non-marine mollusca were known to inhabit
the British Isles. Nearly forty more have been added since, and
many more may yet be discovered in some of the less known
regions.

Prof. Forbes divided the British Isles into ten districts, according
to the distribution of their mollusca fauna, as follows :— 1., the
Channel Isles; II., South-east of England (inclusive of Cambridge-
shire); III., South-west of England; IV., North-east of England;
V., North-west of England (inclusive of Isle of Man); VI., North
of Ireland; VIL, South of Ireland; VIII., South of Scotland;
IX., North of Scotland ; X., Shetland Isles.

The first district is founded on the occurrence of H elix naticoides
(— H . aperta) and H elix revelata, but as the first of these has never
been found since, and may, according to Mr. Jeffreys’ suggestion,
have been only the var. tenuis of H. aspersa, and as the second
occurs in the south-west of England also, the distinct nature of the
district cannot be maintained.
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The second district is characterized by the presence of a number
of Germanic forms, such as Helix obvoluta, H. carthusianella,
( mIf. cartitusiana), Clausilia ventricosa ( —CI. biplicata), CIl. JRolphii
and /lithinus montanus (= Buliminus montanus). Here we have, no
doubt, a well-marked province.

Prof. Forbes’ third district includes the south-west of England,
with such characteristic forms as H elix pisana and Bulimus acutus
(= H. acuta). The former has since been found in south Wales,
and the latter occurs also in the Channel Isles, the Isle of Mart,
Cheshire, and some of the islands on the west coast of Scotland.
Its claim to form a separate province therefore falls to the ground,
but it might be conveniently united with the Channel Isles and south
W ales, with which it has the following in common, which are absent
from the second district, viz., Testacella maugei, H elix pisana, and
H. acula.

The fourth district, viz., the north-east of England, has not any
peculiar species, but, according to Prof. Forbes, it contains such
forms as Helix scarburgensis (= H. lamellata), Helix excavata
(= Ilyalinia excavata), and Pupa anglica, unknown in the south.
However, as we now know, H. lamellata occurs also in Ireland and
Scotland, Hyalinia excavata in the south-west of England, in the
west of Ireland, and on the island of Arran in Scotland ; while
Pupa anglica appears in the Channel Isles, Herefordshire, in
most parts of Ireland, and in the extreme north of Scotland.
In fact, this is a province which, I think, might be more
correctly united with the second, with which it has many forms in
common.

The North-west of England, with the Isle of Man, forms the
fifth district, but it does not contain any peculiar forms cither, and
should be included in the preceding.

The sixth and seventh districts are the North and South of
Ireland. The former has no peculiar species, and only three—as far
as 1 am aware, viz., Helix pisana, H. arbustorum, and Clausilia
laminata— which are not also found in the South. The South, on
the other hand, has five species which have not hitherto been dis-
covered in the North, viz., Testacella maugei, Geomalacus maculosus,
Succinea oblonga, Planorbis corneus and Limrtea involuta. Not a
single one of the peculiar Germanic forms referred to in the second
district penetrate into Ireland.

The districts VIII., IX., and X. include the South and North
of Scotland and the Shetland Isles respectively. The South of
Scotland, according to Prof. Forbes, is distinguished from district IX,
the North of Scotland, by the absence of Pupa cylindrica (= um bili-



SCHARFF: DISTRIBUTION OF BRITISH L. AND F. MOLLUSCA. 5

cata) and Succinea oblonga, from the latter. It is true that
mS, oblonga lias hitherto only occurred in the South of Scotland,
but as the other species, P. umbilicata, has now been discovered
abundantly in the extreme North of Scotland, I think it is hardly
justifiable to retain the separate districts. There is apparently not
a single distinct species in the Shetland Isles, and. their rank as a
separate province rests chiefly on the extreme paucity of their fauna.

Thus we see that most of Prof. Forbes’ districts have not any
very prominent features, in fact, it is not at all easy to draw up
a table of well-marked provinces, readily distinguishable from one
another by their molluscan fauna.

However, if we look over the list of British non-marine mollusca,
we find that the following species are all absent from the extreme
South-west corners ofEnglandand W ales,and the whole ofIreland and
Scotland :(— H elix cantiana, H. carthusiana, H . lapicida, H . obvoluta,
H. pomatia, Buliminus montanus, Pupa secale, Clausilia Polphii,
Cl. biplicata, Cochlicopa tridens, Sphcerium ovale, S. rivicola, Unio
tumidus, U. pictorum, Paludina vivipara, P. contecta. Planorbis
lineatus. These are chiefly Central European species, and we may,
therefore, look upon England and Wales, with the exception of their
extreme South-west corners, as constituting a province.

The South-west of England and W ales, with the whole of Ireland
and Scotland, may be regarded as another province. They do not
together contain many species absent from the rest of the British
Isles, but in each of them is found one or more mostly typical
Southern forms unknown in Central Europe. Thus we have
Gcomalacus maculosus, a Portuguese slug living in the South-west of
Ireland ; Testacella maugei in the Channel Isles, the South-west of
England and Wales, and W aterford, in Ireland; Helix pisana in
the Channel Islands, the South-west of England and Wales, and the
North-east of Ireland; H elix revelata in the Channel Islands and
South-west of England; and Helix acuta in the Channel Islands,
South-west of England, some of the islands on the West coast of
Scotland, and all Ireland (this species touches slightly on the first
province in Anglesea and Cheshire); Pupa ringens occurs in the
Channel Islands, Ireland, and the North of Scotland, and is another
typical Southern form, but it ranges into the North of England also
to some extent.

This attempt at classifying the British non-marine mollusca into
two groups, according to their distribution, deals really only with a
very small section, but I am endeavouring to incorporate the
remainder of the British molluscan fauna in a larger memoir on
Geographical Distribution. Some more critical examination still
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remains to be done in the genera Hyalirtia and Vertigo to enable us
lo make the records of distribution more valuable.

Under the auspices of the Conchological Society, following the
suggestion of Mr. Roebuck (Journ. of Conch., vol. 3,1880-82,p. 138),
what the promoters call a “census” has been started. It is an
imitation of the system which has been carried out in so admirable
a manner by the late Mr. Watson in recording botanical localities.
As far as the census has been published, it forms a valuable store of
information for the purpose of studying the distribution of British
non-marine Mollusca, but I venture to think that in some cases more
care is needed in order to insure really authentic information.

NOTE ON A VARIETY AND THE EPIDERMIS OF
CYCLOPHORUS ZEBRINUS OF BENSON.

By EDGAR A. SMITH, F.Z.S,,

Zoological Department, British Museum.

A specimen of a Cyclophorus, clothed with a very beautiful hairy
epidermis, has been recently presented to the British Museum by
Mr. Hugh Fulton, who was under the impression that it belonged to
a new species. Indeed this is not surprising, for, as far as I can
ascertain, a pilose pcriostracum has not been noticed in any other
species belonging to this group of Indian Cyclophori, and, moreover,
in the diagnoses given by Pfeiffer and Reeve, no reference whatever
is made to it, as doubtless in the specimens before them it had
become worn off. Benson’s* description, copied by Sowerbyt, runs
thus — ‘““Epidermis crassa, fusca, plicis longitudinalibus, his setis
fortibus immitis, instructa.”

In the present variety it is thinnish and deciduous, of an olive-
brown colour, and furnished with very numerous hairs or bristles.
These are arranged in regular spiral series upon the lire (or ridges)
which encircle the whorls, and are also disposed in oblique rows in
the direction of the lines of growth, which are about a millimetre
apart. The individual bristles are very sharply pointed, but not of
uniform size, the longest (about a sixteenth of an inch in length)

occurring upon the most prominent ofthe spiral lire.

* Journ. Asiatic Soc. Bengal, 1836, vol. v. p. 335.

t Thesaurus Conch. Cyclostoma Stippi., p. 157"
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The typical form of this species is prettily ornamented with
brown =zigzag lines and blotches of the same colour. On the
contrary, the variety in question is uniformly dirty whitish beneath
the epidermis, and entirely devoid of markings. The few specimens
I have examined are evidently rather young shells, as they are
comparatively thin, and hence it is that they have retained the
epidermis, which in more adult thickened shells appears invariably
to wear off to a great extent.

ON THE CLASSIFICATION OF VARIETIES,

By Rkv, WILLIAM L.\V. EYRE.
Alresford, Hants.

In a late number of “ The British Naturalist,” Mr, Gain informs
his readers that he is at present breeding Helix nemoralis and
H . hortensis, and, so far as his experiments have gone, the parents
invariably produce young of the same colour, but of a slighter shade,
and of a similar banding. If such facts can be established upon
a sufficiently wide basis, it will be of considerable interest, and
remarkable indeed, if, as Mr. Gain is disposed to think, that the
progeny appear to come as true as the different breeds of domestic
poultry. From anatomical differences couchologists have now
agreed to separate H. nemoralis and hortensis into two species,
each having many varieties and sub-varieties ; butif we are to leam
anything of the more permanent forms of each locality, it will be
necessary to have clear ideas on the subject of classification. W hen
the Conchological Society’s new list is issued, we shall, perhaps, be
better able to ascertain, and, therefore, arrange better in our cabinets
the many differing forms so often met with in every county. Our
ordinary text-books seem to ignore the subject as beneath notice.
Having recently asked Mr. Ashford,of Christchurch, to name varieties
of hortensis and nemoralis,he has most kindly drawn out schedulesof
those.submitted to him, and it is certainly the easiest to comprehend
ofany plan that I have yet seen, the basis being ground colour, then
lip colour, followed by band formula. We thus get sufficient for our
purpose without too much Continental minutia., yet exactness of
definition where it seems desirable. Such a schedule, drawn up for
the two species, extending over the usual varieties, would be helpful,
at least to beginners ; and the more experienced would see their way
clearer amid the perplexing intermediates that so often occur in

every neighbourhood.
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HELIX HORTENSIS.

(iround Coloni*. Colour of Lip. Banding.
7>/V—Yellow. W hite. »345%
var. albina, Moq. white. . typ. 00000
it j» 12345, &c.*
I ) f arenicola
KA » | hands colourless.
V, castanea (chestnut). typ. e 00000
................ 00300, &c.
v. roseolabiata. ¢ 00000
V. bimarginata. ... 00000
v. lutea, Moq. yellow... TN Y 00000
................ 02345»
V. roseolabiata. ... 00000
12345
V.fuscolabiata. 00000
12345
........................... typ- - V. arenicola.
v. incarnata, Moq. red or|
L e 00000
rosy red. /
ceresesnenenennene 12345,&c.
V. htteolabiata. ...  .eeeeennn 00000
fi 12345
y. roseolabiata. ... . . 00000
................ 12345
V-fuscolabiata. ... 00000
32345
V. bandonia, Moq. light brown or . 00000
fawn. 74 L EE T TP TITON
................ 32345
> » v. roseolabiata. 00000
» » o 12345
’ s v.fuscolabiata. 00000
3 P it 12345
v. olivacea, Taylor, olive brownor 1
5 WEYD. oo et eerenenenes 00000
liver coloured, 1
»> >) n 12345
5 v v. rotcoM 'ia/a. 00000
32345
» » v. fuscolabiata. 00000 .
12345
v. lilacina, Taylor,bluish violet, typ... 00000
s 5 ... V. roseolabiata.  ............ 00000
» » ... V.fuscolabiata. ... 00000

Other primary varieties may be known  The referees of the
Conchological Society recognise, I think, a V. carnea, but the

* The “ &c." in Schedule means one or more of the varieties arising from conHuetine of bands,
as(12)345, (123)45i an” the like; or partial absence of bands, as 02345 or resolution of
bands ituo spots, as :z34S, 1:345 | orreduction ofbands to fine lines, as 1 2345. *2/45.
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present paper may serve to draw attention to the necessity ofa good
classification, and serve as a basis upon which to proceed. It does
not seem desirable to extend the table so as to embrace Colour of
Rand, as roseozonata, luteozonata, or other forms of colouring.
Further, it is possible for any one of the variations above-mentioned
to depart from the fype in size or shape. The shell may be over-
grown, stunted, depressed, conical, scalariform, or sinistral. Two or

three such deviations have already been recorded in this country.

HELIX NEMORALIS.

Ground Colour. Lip. Banding.
Type—Yellow, Black. r2345-
var, libellula, Risso, yellow. 574 USRI 00000
- 00300
' (I23) (45) and many others.
V-albolabiata, von Mart. 00000

" transparent, V. hyalozonata, Taylor.
vy citron,v.citronozata.
. pink, V. roseozonata, CKll.
" various bands.
v. luteoiabiata— transparent, v. kyalozonata.
v. hybrida, Porret= )
| .roseolabiata, Taylor. )

b))

2 ”»

00000
various bands,
V. bimarginata, Picard. 00000

. 00305 and others.
var. albescens, Moq. whitish. v. bimarginata. {transparent bands,
i v.kyalozonata.
b 00000 ?
V. hybrida. various bands.
P s 00000 ?
Moq. red ori
yellowish red.J typ ...............................................
00300 and many others
fundulata, Gent. (; **)
” 1 transverse markings,
Y. hybrida®* 00000
b ee—— 00300
N . typ. and many others.

V. bimarginata. .. 00000

00000

00300 and others.

var. carnea, R. & T. fleshl
coloured. )

var. castanea, Moq. chestnut.... 15274 ST 00000

) . broken bands and others.
var. olivacea, Cassies. OLIVE. ... typ........... s 00000

typ 12345 and others.

» a few banded.

var. petateria, Moq. light)
brown or fawn. } typ
var. studeria, Moq. deep lilac. tYP. 7 i i, 00000

a few banded forms.
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'T'lie shells of some one or more of the above may be abnormal
in shape or size, major (dia. 25, alt. 19 m.m.), minor (“remarkably
diminutive "), compressa, (dia. 22-5, alt. 15 m.m.), conica (dia. 21-5,
alt. 19 m.m.), tenuis, sinistrorsa, scalariformis, each more or less
characteristic, have been recorded.

The band formula (:::::) undulata, must be interpreted to imply
that all the bands are broken into patches, and at the same time
confluent, so as to result in distinct transverse coloured streaks.

It is not thought desirable to extend the table beyond its present
limits, which is based on recent records, and compiled from such
sources as were at hand ; neither does it profess to be complete, but
to embrace the great majority of forms prevailing in this country.

The ? inserted is an indication o finsufficient evidence.

BIBLIOGRAPHY OF THE LAND AND FRESHWATER
MOLLUSCA OF NORTHAMPTONSHIRE.

By WALTER D. CRICK,

Northampton.

J706.—J. MORTON,— “ A Letter from the Reverend Mr. Morton,
A.M., and S.R.S., to Dr. Hans Sloane, S. R. Seer., containing
a Relation of River and other Shells digg’d up, together with
various Vegetable Bodies, in a Bituminous Marshy Earth, near
Mears-Ashby in Northamptonshire, with some Reflections there-
upon. As also an Account of the progress he has made in the
Natural History of Northamptonshire.” Phil. Trans., xxv., 1706,
No. 305, Art. IV. Reprinted in Journ. Northamp., N.H. Soc.,
vol. iii.,, p. 315, 1885,

1712.—J. MORTON.— “ The-Natural History of Northamptonshire;
with some Account of the Antiquities, To which is annex’d a
TranscriptofDoomsday Book, so faras itrelates to that County.”
London, 1712. Chap. VII. of Brute Animals (p. 414). The
part relating to the Mollusca was reprinted, with explanations,
in Journ. Northants. X. H. Soc., vol. iii.,, p. 316, 1885.

1803.—G. Montagu.—“ Testacea Britannica, or Natural History of
British Shells.”— P. 288, Trochus terrestris Penn (= Hy.fulvus) ;
p. 343, Turbo eiegans Gmel. (= Cydos. eiegans); p. 393, Helix
obscura Gmel. (= Bulimus obscurus) ; p. 406, H.pomatia; p.430,
H. aculeata ; p. 440, II paludosa Da Costa (= H.pulchella).
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1836.—Rf.v. M. J. Berkeley.— “ Notices of the occurrence of
Dreissena polymorpha Van Beneden in Northamptonshire.”
(W ith Illustrations). Loudon’s Mag. ofNat. Hist. IX., pp. 572-3,

1836.
1837.—1J. Cole.— “ The History and Antiquities of Wellingborough.”
P. 212—*“ Among the freshwater shells which occur in the

vicinity have been noticed Litnnea stagnalis, 1. auricularia,
Planorbis, &c.”

1840.—John Edward Gray.— “ A Manual of the L. & F.W. Shells
of the British Islands, with figures of each of the kinds." By
William Turton, M.D. A new edition, thoroughly revised and

much enlarged, by John Edward Gray, F.R.S., &c. London,
1840. P. 35, II.pom atia, and p. 303, D.polymorpha.

1853.— Forbes & Hanley.— “4 History of British Mollusca and
their Shells.” London, 1853, vol. ii., p. 168, D.polymorpha.

1853.— E. J. Lowe.—“ The Conchology of Nottingham, ora popular
History of the recent L. and F. W. Mollusca found in the
neighbourhood.” References to p. 18, D. polymorpha, and
p. 97, Zon. fulvus.

1862.—John Gwyn Jeffreys.— “ British Conchology.” Vol.i.,p.62.
By. Leachii var. elongata; p. go, Planorbis carinatus; p. 305,

Cyclos. elegans.

1862.—[Anon.]—Helix pomatia in Northamptonshire. London
Review, p. 348, 1862. A review of the preceding work.

1866.—Ralph Tate.—“ L. and F. W. Mollusks of Great Britain.”
P. 22, D . polymorpha.

1869.—T. G. PONTON.— “ The Anatomy of the Zebra Mussel.”
Science Gossip, p. 123, 1869.

1876,—[M. J. Berkeley.]—Northampton Naturalists’ Society.
English Mechanic, p. 14s, 1876, Achatina acicula.

1876.—Samuel Sharp.—“ The Geology of the Nene Valley.”
Northampton Mercury, Sept. 2,1876. Records from the bottom
part of the upper bed of the alluvium the following species :—
Anodonta cygneus, Bithynia, Cyclos. palustris and another, Physa
fontinalis, Valvata, Planorbis, Lymnaea auricularia, L. glutinosa,

L. stagnalis, L. corneus.

1878.— C. T. M [usson].— Mid. Nat., vol. i., p. 50, 1878, and vol. ii.,
p. 21. Records H. cantiana and II. ericetorum at Kingscliffe.
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1878.—G. Sherriff Tye.— Mid. Nat.,vol.i., p. 325. Northampton-

shire is given as a probable locality for H . cantiana.

1880.—R. Ruimer.— “ The L. and F. Shells of the British Isles.”
P. 30., By. Leachii, var. elongata ; p. 43, Planorbis carinatus.

1881.— T HOS. W. BELL,—Journ. Conch., p. 146-7, 1881 ; 22 species,

are enumerated, with localities, for the Peterborough district.

r88t.—John W. Taylor.— “Life-Histories of British Helices.”
Journ. Conch., pp. 249 and 255, i88r. H . arbustorum.

1882.— T HOS. W. BELL.—Journ. Conch., p. 392, 1882. Exhibition
of Shells from Thorpe, Milton, Castor, and Halesworth.

1882.—Charles Darwin.— “On the Dispersal of Freshwater

Bivalves.” SpA. corneum. Nature, p. 529, «882. Reprinted
in Journ. Northants. N. H. Soc., vol. ii., p. 69.

1883.— W . D. C(rick).— “ Notes on two species of Snail infected
by the liver fluke.” L. peregra and L. truncatula. Journ.
Northants. N. H. Soc., vol. ii., p. 200, 1883.

1883.—W. D. Crick.—Journ, Northants. N. Ii. Soc., vol. ii.,, p. 250,
1883. Records Limner,a truncatula from the St. James’ End
Meadows, Northampton.

1883.— THOS. W. BELL,—Journ. Conch., vol. iv., p. 14, 1883. Ex-

hibition ofspecimens from Peterborough.

1883.— M. J. Berkeley.—“ Northamptonshire as a Field of Study
for Naturalists.” Journ. Northants. N. H. Soc., vol. ii.,
pp. 347-51, 1883 ; p. 348, Achatina acicula, Sibbertofh

1883.—J. Gwyn-Jeffreys.— “ Acclimatisation of Edible Mollusks.”
Nature, vol. xxvii., p. 510, 1883. H. pomatia, at Woodford.

1883.—Paul Henry Stokoe.— Nature, vol. xxviii.,, p. 6, 1883.
Records H. pomatia for the county and quotes preceding
article as authority.

1883.— W. D. Roebuck.—Journ. Conch., vol. iv.,, p. 67, 1883.
Limax maximus and Arion hortensis, from Northampton.

1883.—[Anon.]—Nature, vol. xxviii, p. 31, 1883. Refers to

H. pomatia having been introduced by human agency at
Woodford.

1883.—W. C. Atkinson.—Nature, vol. xxviii., p. 81, 1883.

H. pomatia occurs in the county.
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1884.— [RECORDER OF THE CONCH. SoC,]—*“ The Present State of
our Knowledge of the Distribution of L. and F. M. in Britain.”
Journ. Conch., vol. iv., p. 174-184, 1884.

1884.—A. W. NIcHOLLS.— “ List of L. and F. M. collected at
Peterborough.” Journ. Conch., vol. iv., ;3 185-8, 1884. 72
species enumerated.

1884.—[J. W. TAYLOR AND W. D. ROEBUCK.]— “ Authenticated
List of the Mollusca of Northamptonshire.”— Journ. Conch.,
vol. iv., p. 247-58, rS84-5. Reprinted in Journ. Northants.
N. H. Soc., vol. iii, p. 210, 1885.

1885.—[J. W. TAYLOR AND W. D. ROEBUCK.]—“ Census of the
Authenticated Distribution of British L. and F. M.” Journ.
Conch., vol. iv., p. 3*9, 1885.

1885.— R OBT. ROGERS.— “ Snails and their Shells.” Journ. of the
Northants. N. H. Soc., vol. iii., p. 201, 1885.

1885.—[J. W. TAYLOR AND D. ROEBUCK.]—“ Authenticated List
of the Mollusca of Northamptonshire.” Journ. Northants.

N. H. Soc., vol. iii-, p. 210-18, 1885.

1885.—[J. W. TAYLOR AND W. D. ROEBUCK.]—Supplement to
above. Journ. Northants. N. H. Soc., vol. iii-, p. 284-88.

1885.— [ANON.]—“ T he Mollusca of Northamptonshire.” Zool.,
p. 484, 1885. Review of the foregoing article.

1885.—[W. D ENISON R OEBUCK AND WALTER D. CRICK.]—“ The
MolluscaofNorthamptonshire at the beginning ofthe Eighteenth
Century.” Journ. Northants. N. H. Soc., vol. iii., p. 316.

1886.—[W. D ENISON ROEBUCK AND JOHN W. T AYLOR.]—* Biblio-
graphy of Works and Papers relating to Mollusca of Northamp-
tonshire.” Journ. Northants. N. H. Soc., vol. iv., p. 108, 1886.

1887.—W alter D. Crick.— “Achatina acicula in Northampton-
shire.” Journ. Conch., vol. v., p. 151, 1887.

1888.— W alter D. Crick.—“ Helix pomatia in Northamptonshire."
Journ. Northants, N. H. Soc., vol. v., p. 156, 1888.

1891.— A. LOYDELL.— “ Northamptonshire Mollusca.” Journ.
Northants. N. H. Soc., vol. vi,, p. 159, 1891. 31 species
enumerated, and numerous varieties. New variety of X. cor-

neum described (major).
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NOTE ON THE AFFINITIES OF THE GENERA
UMAX, ARION, AND HELIX.

BY R. F. SCHARFE, PH.D., B.SC., M.R.LA.

Natural History Museum, Dublin.

H itherto it has been the practice among most conchologists to
place far too much reliance upon the nature of the lingual ribbon
in separating not only families and genera from one another, but
also species. The genus Arion has, for instance, been kept
persistently joined with Helix because their lingual ribbons
exhibit some resemblance to one another, whilst Lim ax has been
put into a distinct family for the opposite reason. And although
the fallacy of this view has been conclusively proved by Dr. Simroth
almost seven years ago, many conchologists are quite unaware of
this fact, and still look upon the radula as the most suitable and
reliable portion of the molluscan anatomy for the purposes of classi-
fication. The radula has certainly 110 claim to be looked upon as
constituting the anatomy of a mollusc, as some would have us
believe. If we examine Arion, Helix, and Limax anatomically,
we find that the two latter have a hard calcarecous shell, whilst 4 rion
has none. Arion, on the other hand, has a caudal gland, but H elix
and Limax have no trace of such a structure, There is one
columellar muscle in H elix and Limax, whilst in Arion, instead of
it, there are three, viz., two widely-separated tentacular and one
pharynx retractor muscle. Two nerves run along the back to the
tail in Arion, whilst Helix and Limax agree in having only one.
At last, and this is the most important difference, in both Helix and
Limax the male portions of the reproductive organs are everted

during copulation, whilst in Arion the female portions fulfil that
function.

CURRENT LITERATURE.

Catalogue et Distribution Géographique des Mollusques Terrestres,
Fluviatiles et Marins d'une partie de IIndo-Chme (Siam, Laos,
Cambodge, Cocliinchine, Annam, Tonkin), par le Dr. Fischer. (F.xtract
from Vol. IV. ofthe Bull. Soc. Hist. Nat., Alltun. iv., 1891, 194 pp. 8vo).

This is an extremely interesting and valuable catalogue of the mollusca of a
district, the concbological literature of which is too scattered to be within the
reach of many. During the last decade, the labours of L. Model, von
Miilli'iulorff, Heude, Gredler, Crosse, and Fischer have immensely increased our
knowledge of the mollusca of China and Indo-China, as may be gathered from
tin- following list given by Dr. Fischer :
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IS
GENERA. SPECIES.
Terrestrial mollusca 35 309
Fluviatile ’ 28 318
Brackish-water,, 7 25
Marine \ 133 477

As far as the marine species are concerned, the district cannotbe said to possess
any interest of its own, since it is only a part of the great region which extends
from E. Africa and the Red Sea to the Sandwich Islands and tropical Australia,
and includes all the countries washed by the Indian and W, Pacific Oceans.

The Land Mollusca of this great district (which practically includes the whole
of Indo-China minus Burmah and the Malay Peninsula) consists of :

Inoperculates 18genera = 206 species.
Operculates 17,, = 103 »
the proportion ofoperculates being very high, as much 4s one-third of all the land
mollusca.

The inoperculates consist of Strep/axis (18 sp.). Ennea (1), Hclicanon (7),
Ariophanta\t\c\w\m g Microcystis, Macrochlamys,Koliella, Hem ipkcta, Kyssola (44),
Trochontorpha (6), Geotrochus (2), [query whether Geotrochus proper extends so far
west], Helix {50), the principal groups being Pleclopylis, Pleclolropis, Trachea,
Fruticicola, Acasta, Chloritis (?), Camoena and Hadra ; Amphidromus (34),
Bocourtia [a genus of doubtful vahte, established by Rochebrunc for a group of
Buliminus in shape resembling Limacea palustris] (2), Hypselosoma (2) [this
remarkable genus has lately been detected by von Méllendorffon Cebu, one of the
Philippine group]. Tonkinica [one of Mabille’s genera of doubtful value] (1),
Clausilia (14), Opeas {7), Spiraxis (2), Subulina (1), Succinea (4) [a remarkably
small number for so well-watered a region], Vaginula {7).

The operculates consist of Assiminea (7), Procyclotus [= Cyclolus Pfr. etauctt.]
(6), Dasytherium [a formidable name, suggestive of some shaggy-haired quadruped
of pre-historic times rather than a gentle Cycloites with a prickly epidermis], {2),
Opisthoporus (5), Rhiostoma (6), Myxostoma (t), Pterocyclus (7), Cyclophorus (28),
Leptopoma (to), Lagochilus (6), Pupina (7), i/ybocystis (3), A/ycaens (6), Cataulus
(1) [the presence of this genus is remarkable, if authenticated, since it is hitherto
known only from Ceylon, part of S. India, and the Nicobars], Diplommatina (2),
Helicina (4), Georissa (2).

The Fluviatile Mollusca consist of 28 genera and 318 species, and fall under
the following headings. Gasteropoda - 17 genera and 16S species, prominent
among which are Melania (39), Paludina (38, a very large proportion), Canidia
(13, a genus which finds its metropolis in Indo-China), and the peculiar genera
Wattebledia, I'achydrobia, Jullienia and Lactinopsis. Pelecypoda : Ir genera
and 150 species, among the more noticeable of which are Unio (63), Corbicula
(35), Mycelopus, hitherto only known from S. America (1), Dipsas and Arconaia
(peculiar to Ii. Asia).

In all probability further investigation will at once add to and diminish the
molluscan riches of this country, by the discovery of new' forms, and also by the
gradual weeding out of species which have been hastily described on insufficient
evidence. Dr. Fischer has not been able to discuss this latter question, for many
of the so-called species of the later French school (to which he is strenuously, and
in our opinion, most justly opposed), have never been figured.—A.U.C.

Manual of Conchology by George W. Tryon, Jr. and H. 4. Pilsbry,
ist Ser. Vol. 13, pt. 3, and 2nd Ser. pts. 25—27. Philadelphia: Academy of
Natural Sciences.

The parts to hand of this well-known manual, maintain the high standard and
excellence of their predecessors. Part 3 of Series r, deals with the genera
Nacella and Helcioniscus, the former being divided into Nacella and Patinella,
while the latter is dealt with geographically and divided into six groups, viz.,
Chilian, Polynesian and Fast Indian, Japanese and Chinese, New Zealand and
Australian, liast African, from the Red Sea to the Cape, and those of unknown
locality. The synopsis given on p. 79 of this volume, is varied on the ground
that Nacella, Patinella, and Helcion have been discovered to possess two lateral
teeth on each side, while Patella, Helcion, Patina, |c., have three. The plates—
both anatomical anti conchological—are a great advance upon some of those in
the earlier volumes.



HAMUS AND HABITAT.

” The (latis so far issued of Volume VII. continue the Helicid/t, The genus
Helix is concluded in part 26, and a commencement made with the genus
Cochlostylu, her. The execution of the fifteen plates with each part is admirable.
In reply to a communication addressed lo the Academy, we are informed that but
few complete copies of Series 2 remain, a fact to be noted.—W .E.C.

CLASSIFICATION AND NOMENCLATURE.

The Genera Hadra £»nd Camaina (Nachr. Deutsch. Malaie. Gesell., Nov. and
Dec. 1891).

Von Mollendorffwrites on “ HMira and Catuana, ” criticising the sub-divisions
given in Pilsbryi continuation of Tryon’s Manual, and proposing the following
grouping :

Gen. Hadra (Albers)

Sect. i. F.ufiadra (Tilsbry), type U. peliomplcdciy Pfr,
1 2 Thersites (Pfr.), » 11 Yichmondianay Pft.
S 3 Hadra, s. str. H. bipartita, Fér.
T4 Sphccrospira, Morch. 11. Fraseri, Gray.

Xarzlhomelon, v. Mart. > H.pomum, Pfr.
Gen. Catuana (Albers)

Sect. 1. Car/uena, s. str. type 11. cicatricosayMilli.
1 2- Phognicobius, Mdrch H araia, Sojvb.
;) 3- Ps/trdobba, Molli. = H, mamilla, Fér.
. A Sty/odonta, Cr. and Jan. 11 unidentata, Cbem.

[This separation of Pkanicobius from Cochlostyla, where it has so long been
placed, and itsrecognition as a true H elix, appears perfectly justified. The section
which contains these very remarkable shells is peculiar to the islands of Mindoro,
Luban, Busuanga, and probably Calamian. It formsa culmination of the
remarkable Celebesian forms mamilla and papilla, a link between which and
Pha-nicobiits is furnished by Hidalgo's H. hintuanensis and probably by If. Ceres,
Pfr. The placingof SModonta (a group peculiar to the Seychelles) in such close
connection with Camorta, seems very questionable].

New Chinese and Japanese Land Mollusca. (Nachr. Deutsch. Malak.
Gesell.,, Nov.—Dec., 1891).

Schmacher and Boettger continue their “ New Materials for the characterisation
and geographical distribution of Chinese and Japanese I,and Mollusca.” The
following arc new : C'Musilia (Hemiphadusd) uraniscoplyx, Tornatellina hemingi,
Helicina badia. Cyclopterus moellendorffi.

Three new Helices from New Guinea. (Nachr. Deutsch. Malak. Gesell.,
Nov.—Dec,, 1891)-
Kobelt describes three new Helices from New Guinea, H . (Sphccrospira) Rohdei,
Dohrn. ms., H. (Sptcerosp.) lepidophora, Dohm, ms., II. (Chloritis) delphax,
Dohrn. ms.—all from ktstrolal>e Bay.—A.H.C.

HABITS AND HABITAT.

The Habitat of Montacuta ferruginosa (Jour. Concii.,, Vol. VI., No. 12,
189t.)

Mr. J. T. Marshn.ll has been investigating the habits and habitat of this
mollusc.  Previously it has been considered a rare form, owing lo its true habitat
being unknown. In 1870 Mr. Marshall collected at Guernsey AI substriata from
off the spines of Spatangus purpureus, and then observed specimens of
A/, ferruginosa in a siroiHr position. In 1888 he again found both species on the
same species of echinodorm. The M. ferruginosa were invariably on the spines
around the oral aperture, while the M. substriata were at the anal region.
Spatangus purpureus does not seem to occur on the South Devon coast, but



VARIATION. *7
E . anulatum, Penn., a form having much shorter and' closer set spines than the
former, and of somewhat different habits, takes its piace. In close proximity to
this latter echinus M. ferruginosa was again found. At least loo E. cordatum
were dug up, and quite 60 per cent, revealed M. ferruginosa in close attendance.
These Montacuti« are not parasitic, but dwell on or near the echinoderms so as to
partake of the food brought by currents to the Spatangus.

M. feituginosa is an active mollusc, and possesses a large and muscular foot
which, when travelling, it fully extends ; having previously opened its valves and
then partially closed them, the animal draws itselfalong swaying from side to side
in a somewhat awkward manner.

NEW SPECIES.

Description of 11 New Species belongingto the genera Columbarium,
Pisania, Minolia, Liotia, and Solarium (Journ. Conch,, Vol. VI,
No. 12, 1891).

Mr. Melvill figures and describes 11 new species comprised in the above
genera. The drawings lack finish.

New South African Helicidae (Ann. A Mag. Nat. Hist., p. 84, 1892).

Messrs. Melvill and Ponsonby describe and figure 24 new species of South
African Land Molluscs.

New West Indian Helix (Pro. Acad. Nat. Sei., p. 456, 1891).

Mr. H. A, Pilsbry describes /1. maynardi from the Bahamas, a form lying
between Plagioplychut and Hemitrochus. 1t resembles H. hrminii. Pils., in the
surface-sculpture, which, like 71, alberti, is decidedly coarse.

SHELL.

Double-mouthed Shells (Sei. Goss., Dec., 1891).

Mr. Charles Ashford describes the various records, from Moquin-Tandon’s
work, of double-mouthed Clausilia, &c. He thinks the cause is that the
eltinsium becomes fixed by foreign bodies, and hence the animal must, by means
of thejaw, break through the shell or perish. Judging by the absence of records,
he is of opinion that shells with large and simple mouths, are not liable to such
an accident.

Shells with Double Mouths (Sei. Goss., Jan., 1892). W. E, Collinge,

Ori the Growth of the Shell In H. aspersa (Ann. and Mag. N. H., p. 49,
1892). A very useful and interesting abstract of a recent paper by
VI. Moynier de Villepoix.

VARIATION.

Helix lapicida v.sub-angulata, Pascal. (Journ. Conch.,Vol.VI., No. 12,1891).

Mr. C. T. Musson has found this variety in Dovedale, which is here recorded
by Mr. J. W. Taylor, It is simiiar to the type in colour, but differs from it in
having the last whorl rounded and not carinated. In general contour and size it

bears a close resemblance to /1. cornea, and is synonymous with the var, grossu-
laria Voitli.

Notes On Varieties (Brit. Nat., Feb., p. 35, 1892).

Mr. W. A. Gain is of opinion that among the varieties of Heikes, banding and
colour are probably the more permanent characteristics. H. nemoralis and
1I. hortensis he finds invariably produce young of the same colour and banding as
themselves, with slight variations in shade ; coming as true as the different breeds
of domestic poultry. Interesting notes are also given on varieties of Pupa dolium,
11. hispida, Bid. decollatus, Paludina, Limntea, &c.



iS MISCELLANEOUS.

Varieties of Unio Tumidus (Nat., p. 86, 1891).

Mr. George Roberts records that a var. bicolor, Wilcoclc, has been verified by
M. Bourquignat and named U. sailcocki. The description is as follows: Shell
medium sire, smooth, marked with alternate longitudinal brown and green bars.
As almost any variety ranks as a species among the “ Bourguignat school” the
varietal name will be retained. A var. constricta is described as follows : Shell
darkly coloured ; slightly incrassate ; both valves constricted. There is nothing
of particular interest about either of the forms.

DISTRIBUTION.

Contribution towards a List of Irish Mollusca (Journ. Conch., Vol. VI,
No. 12, 1891).
Mr. J. C. Milne describes the L. and F. Mollusca of AchiU Island,
enumerating 8 freshwater species, 7 slugs, and 27 land species.

Land and F. W. Moll, of Suffolk (Suff. Inst. Arch, and N. H., Vol. VII,
p- 3>1891).
The Rev. Carlelon Greene’s compilation enumerates 95 species (37 freshwater
and 58 land forms, including 9 slugs). A bibliography of the county would have
added to the usefulness of the list.

Testacella Scutulum in Yorkshire (Nat., Jan., p. 12, 1892).

It has been a matter of doubt for some time as to whether this slug occurred
in Yorkshire. Mr. Edgar R. Waite collected specimens near Leeds in 1886, and'
again in 1891, which have been identified, and are now placed on record.

Mollusca ofthe Thames Estuary (Essex Nat., Vol. V., p. 220).

Mr. Jenkins discusses Hydrobia jenkinsi, and compares it with its nearest
allies amongst the New Zealand species. A list of the land mollusca and those
found in fresh and brackish water is appended, together with bibliographic
references on the subject.

Remarks on Australian Slugs (Ann. and Mag. N. H., p. 169, 1892).

Mr. C. Iledley takes exception to Mr. Cockerell’s classification of Australian
Slugs (P.Z.S., p. 214, »891). Ile considers Limax megalodonta, Q. & G. a
true Limax, and therefore should not be included under Andica, Gray. After
examining several hundreds ofA4 .griiffei, Humbert, he is of opinion that 4. krejjti
and schuttii. are mere synonyms, Mr. Cockerell assigns 18 species of Helicarion
to Australia, whereas Mr. Hedley says Australian naturalists are unacquainted
with even eight.

MISCELLANEOUS.

The Chromatophores of Cephalopoda (Ann. and Mag. N. H., p. 382,1892).
M. Raphael Blanchard.

On the Nature of the Movement of the Chromatophores of Ceph-
lapods (Ann. and Mag. N. II., p. 183, 1892).—M. C. Phisalix.

Conchology in Winter (Brit. Nat., Mcli., p. 45, 1892).—W. A. Gain.

Noteson Mollusca—Qenus Odostomia, Deccolate Shells, &c. (Brit. Nat.,
p. 46, 1893)—B. Tomlin.

On the Variation in the Banding of Helix (Brit. Nat., p. 47,1892).—W alter
E. Collinge.

The New Britain Currency or Shell-money (Pro. Roy. Soc. Viet., Vol. III.,
p. 46, N. S).—R. H. Rickard.

Land Shells of Dorset (Pro. Dorset N. H. and A. F. Club, p. 99, 1891).—
C. O. P. Cambridge.
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Development of Pai. vivipara (Journ. Marine Bio. Ass., p. 139, 1821).—
Dr, Erlanger.

MolluscaofCarcassone (Feu. Jeun. Nat., Jan., 1892).

N. H, Rambles on the S.E. Coast of England (Sei. Goss., Mch., p. 54,
1891).—A. H. Shepherd.

EMBRYOLOGY AND DEVELOPMENT.

The Viviparous Nature of Batea (Journ. Conch., Vol. VI., No. 12, 1891).

In describing the life-history of a mollusc, recent authors have been content to
simply repeat the accounts of their predecessors. Happily things are changing.
Some years ago it was pointed out in that admirable little work of Rimmer’s'
that Mr. Rich had stated that B. perversa, L. was viviparous, and not ovoviparous
as stated by Bouchard-Chautereaux.t Mr. A. E. Craven has found a number of
specimens among the ruins of Vianden Castle, in the Grand Duchy of Luxemburg,
containing two or three young specimens possessing about three whorls. We may
now hope to see Bouchard-Chautereaux’s observations on this species omitted
in future accounts.

Developmentof Dreissena polymorpha (Ann. & Mag. Nat. Iiist., February,
pp. 157-169, 1891).

Dr. Korschelt has been studying the hitherto unknown reproduction and
development of this mollusc, with the immediate view ofdetermining the presence
or absence of free-roving larvte, and to facilitate a later investigation of the
minutai of the development.

Ova were first deposited about the middle of May, but soon perished, possibly
owing to the cold spring of 1891. In the middle of June ova were again
deposited. The method of oviposition is interesting. The valves of the shell are
slightly opened and quickly closed again t each time this takes place a whitish-
mucous-like ball of ova is extruded. The ova contain but little yolk, and are
enclosed in a very delicate envelope. Segmentation is unequal, and agrees
generally with that of other mussels. After the widening of the primitive
segmentation cavity the embryo is ofy. roundish-oval form. The rudiment of the
intestine now arises from an invagination of the ectoderm, ultimately uniting with
the endoderm ; previous to this however, the rudiment ofthe shell gland has been
formed by an ectodermal invagination. The animal now assumes a pear-shaped
form, the anterior end broadens, and the cilia, presentat an earlier period, become
more closely arranged here, forming a ciliated ring. We have now a free-
swimming Trockophora. After a description of the development of the velum,
which is bilobed and of a considerable size. Dr. Korschelt mentions that in the
short time he was able to devote to the youDger larval stages, he did not succeed
in finding the primitive kidney, but its presence would appear to be almost certain
since Ziegler found it in Cyclas. The later stages of development are generally
referred to.

ANATOMY.
Reproductive Organs of Aplysia (Atti. R. Acad. Sei., Napoli, Vol. IV,

S]i)é ’Gs(}-’.. Mazzarelli gives an account of the reproductive organs of 4plysia,
which he considers to be in a primitive condition, and is ofopinion that the genus
is morphologically allied to the Cephalopoda.

trimmers' Land and Freshwater Shells of the British Isles. Rogue, 18So.
t Cat. Moll. Ter. el Fluv. d. 1 Dépt. du Pas-de-Calais, p. 6z, 1838,



20 EDITOR’S NOTES.

NOTES.

Marine Shells of North Wales.—Correction.—I have to thank Mr. T. D.
A. Cockerell for pointing out, in “ The British Naturalist,” pt. 5, 1891, an error
in my “ Marine Shells of North Wales.” * Donax trunculus should be read
Donax vittatus and the preceding record erased. The error had been detected,

and I take this opportunity of acknowledging it.—Rev. Carlf TON Grekke,
M.A.

Additions to the Hampshire and Isle of Wight Mollusca.—The
following species are not enumerated in the Conchological Societies’ Census List
for county number 12 (North Hants). All were found by my friend Mr. J. It.
Longhurst at Overton, whilst staying there last spring, and verified by Mr. T. W.
Williams:—Succinea elegans, common ; If. virgata, very common, with the vars.
subdeleta and albicans ; ff. rotundata and pulchella, Physa hypnorum and

fontinalis, Planorbis complanatus, vortex and contortus. Valvata cristata, Anodonta
cygneca, Limncea auricularia and stagnalis,

Mr. Longhurst informs me that he found H. rotundata in a water tank,
submerged several inches below the surface. Does the mollusc sometimes take to
the water in the same way as H. hispida? 1 am not aware of any previous
observations on the subject.

B. obscurus, CL rugosa, Cyclas, elegans, H. hispida, and pulchella, are all
common in the Isle of Wight (county number io). Mr. Longhurst showed me
specimens he had taken in the immediate neighbourhood of Ventnor. These are
also additions to the list—E. W. SW anton, Doddington.

Helix fruticum.—May I point out an unfortunate misprint in the frontispiece

of the “ Young Collector's Manual of Land and Freshwater Shells.” ffelix

fructicum should be read Helix fruticum . This error has caused trouble to some

ofour friends whose Latinity or knowledge of the literature of the subject is not

extensive. It is difficult to see why' this species is figured there, as it is only

British in a fossil state according to Jeffreys, and in the body of the work there is
no mention ofexotics.—Rev. CAKLETON GREENE, M.A.

EDITOR’S NOTES.

T HE reception given to the syllabus of Volume IL at once indicates that “ The
Conchologist” meets a recognised want, and the increased support assures us that
its continuance and further enlargement are certain.

The Conchological Section in our esteemed contemporary “ The British
Naturalist ” is now being continued under the joint editorship of Messrs. W. A.
Gain (I., and F. W.) and Brockton Tomlin (Marine), who have our best wishes.

We are pleased to learn that Mr, E. Ruthven Sykes, B.A., is devoting his
attention to the mollusca of the Channel Isles, and will be glad to see specimens
therefrom.

Amongst the names of those gentlemen upon whom the University of Edin-
burgh intends conferring the honorary degree of Doctor, of Laws (T.T..D.) we
notice that of the Rev. Robert Boog Watson, B.A.,, F.R.S.E., F.L.S.

Conchologists will be pleased to hear that Dr. Hidalgo is publishing, under
the auspices of the Academy of Science of Madrid, a collection of his published
and unpublished works. The parts at present published deal with, and form
material towards a fauna of the Philippines, and also of Spain, Portugal, and the
Balearic Isles.  Those who are best capable ofjudging of such a work speak
very highly ofit.

* Conch., Yol. L, yt. i, J891.
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NOTE ON THE OCCURRENCE OF
PLEUROPHYLLIDIA LOVENI IN BRITAIN.

By W. C. MTNTOSH, M.D., LL.D., F.R.S., F.R.S.E.,

Professor of Natural History in the University of St. Andreevs.

W HEN my late friend Dr. Gwyn Jeffreys published the fifth volume
of his “ British Conchology” in 1869, Pleurophyllidia loveni, Bergh,
was considered an extremely rare British Mollusk,only two specimens,
indeed, having been procured, viz., one by Mr. Barlee in Shetland
in 1849, and a second by the Rev. R, C. Abbes from the fishing
boats at Whitburn in Durham, as stated in the Appendix to Forbes
and Hanley’s British Mollusca.* Nothing appears to have been
heard of it till the Trawling Expeditions of 1884, when a specimen
was procured E. by S. of Girdleness, Aberdeen. Since that period
Mr. Holt obtained two fine specimens from the fishermen’s lines at
St. Andrews,** and Mr. Cunningham mentions” that Mr. Garstang
recognised it last summer amongst material obtained from a shrimp-
trawl near Plymouth.

In Scotland it is an inhabitant of the deeper offshore waters, and

ranges to the south-western coasts of Norway and Sweden.

t Vol. IV, p. zyo, and Vol. I. plate KKK, figs. 1-3. The species is the Diphyllidia Uncata-,
Otto, ofthese authors.

* Ann.an6é Mag. N.H., August (*891).
1 Journ. Mar. Biol. Assoc, (xdgi).

coNcHoLocIsT. Vol. U p. 21.
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DESCRIPTION OF A NEW SPECIES OF
ACROPTYCHIA.

By EDGAR A. SMITH, F.Z.S.,

Zoological Department, British Museum.

ONLY two species of this genus have as yet been described, both
from Madagascar, and the species under consideration was also
obtained at the same island. A. metableta* of Crosse and Fischer,
the type of the genus, is one of the most remarkable operculated
land-shells on account of the lamelte (former peristomes) which
ornament the last half of the body-whorl. The second species,
A. (equivoca, Pfeifferi- (syn. A. manicata, Crosse and Fischer*) has
quite the form of the type, but only a single lamella just behind the
aperture. Considering the similarity in shape, sculpture, epidermis,
operculum, and colour, it should perhaps be regarded as a variety
rather than as a distinct species. On the contrary, M. Mabilleid-
appears to have discovered sufficient difference to separate it not
only specifically, but even generically ! But this may have arisen
from the possible fact that he either did not know Acroptychia, or it
did not occur to him to compare his so-called new genus Anceyiella
with it. At all events, he does not mention either of the species
described by Crosse and Fischer, and evidently was not aware that
A. (equivoca, the type of his genus Anceyiella, was identical with
Acroptychia manicata.

On the other hand, if M. Habille knew the genus Acroptychia at
the time, it shows what very feeble characters are estimated of
generic importance by a certain class of conchologists. If the
presence of one lamella, instead of several, is sufficient to distinguish
a species generically, why not separate a Mitra with three folds on
the columella from those with four or more, a Triton with several
varices from another with few, a Scalaria with distant varices from
those in which they are very numerous and close-set? To form
genera on such very slight differences in sculpture is simply

9Joum. de Conch. (1874), 76pi., pi. 1, f. 5-5~ also in (Jraodidicr's Hist. Phys. Xat. et pol.
de Madagascar, Vol. xxv., Mollusques, pi. 24a, f. i-"a.

t Reeve's Con. Icon Cyclostoma, fig. 40.
i Journ. de Conch. (t6S7), p. 325 ; Graodidier’s Madagascar, pi. 243, f. y jc.

it Bull. Soc. Philomat. (1825), Vol. ix., p. T28.
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ridiculous, and tends merely to c-enfusion and to bring the science
into contempt

The species I am about to describe is very much smaller than
A. metableta, but of a similar conical form, exhibits traces of a
deciduous epidermis, but has only a simple broadly expanded
peristome. Unfortunately, the operculum is wanting in the two
specimens examined, and therefore it is not quite certain that it
should be regarded as belonging to Acroptychia. 1f it possessed a
sutural tube it would be an Alycaus, for it has the constriction of
the body-whorl so characteristic of that genus.

ACROPTYCHIA NOTABILIS.

Testa turbinata, conica, Umbilicata, saturate fusca, ad
peripheriam pallida ; anfractus 6, convexi, sutura subprofunda
discreti, lineis iacrementi perobiiquis ftexuosis et striis spiralibus
microscopicis indistinctis omati, ultimus in medio rotunde
angulatus, haud ascendens vel descendens, paulo pone aperturata
leviter constrictus, prope labrum tenue album et naide expansum
c/uadri-indentatus ; apertura subcircularis, fusca, zone pallida
dimidiata, pustulis quatuor tutus instructa ; perist. tenue, Vix
continuum, marginibus callo tenui. junctis, columellari ad
umbilicum sinuata, infra sinum dilataio. Diam. mag. io millim.,
min. 71, ali. 9. Apertura jtitus  longa et lala.

Hab. Madagascar, probablyfrom the neighbourhood o f Tamatave.

The constriction of the body-whorl and the four indentations
between it and the expanded peristome, which have the appearance
of blisters within the aperture, readily distinguish this interesting
little species. The outlines of the spire are a little concave, and the
apex is large and obtuse. The epidermis in both 4. metableta and
A. cequivoca is more or less diaphanous, and the remains of a similar
periostracum is also traceable in the present species. The lamellae
in both the above-named forms are very sharp, flat, and at right
angles to the surface of the body-whorl, and the peristome in this
species is almost precisely of the same character, and differs only in
being more interrupted near the umbilicus. Another feature which
induces me to place this shell in Acroptychia is the presence of very
fine spiral sculpture, which also occurs in the two larger forms.
As a guide to the form of A. notabilis, reference may be made to the
figure of Alycatus galbanus, Godwin-Austen.*

* Proc. Zool. Soc. (1889), pi. x.vxvii,, f. j-ia. This gives a fair idea of the general form, blit
of course has differences of detail.
A2
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BIBLIOGRAPHY OF THE LAND AND FRESHWATER
MOLLUSCA OF DORSET.

By E. RUTHVEN SYKES, B.A,,

Weymouth,

i778.—E. MExpEs Da Costa.—“ British Conehology,” p. 67,
H pomaria.

1799.—P urteNey—Hutchin’s “ History of Dorset.” Enumerates
35 sp.

1803.—E. Donovan,—“ History of British Shells," vol. v., pi. cl.,
xxv., Helixfragilis (- L.palustris).

1803.— G. Montacu.— “ Testacea Britannica.” Dorset notes on
PP- 338, 343. 348-9, 372, 385, &c.

1807.-~M.ATON & R ackerr.—“ Catalogue of British Testacea.”
Trans. Linn. Soc., vol. viii., pp. 17-250. Several Dorset notes.

1808.—G. Montacu.— Supplement to *“ Testacea Britannica.”
Dorset notes on pp. 125,139 and 144.

i8t2.—PenNnanNT.— British Zoology” (Mollusca), vol. iv., p. 336.
H. octanfracta (=L.glabra).

1813.—R ackerr.—Dorset Catalogue. Enumerates 62 species.

1833.—J. G. JerrreYys.—“ On the Testaceous Pneumonobranchous
Mollusca of Great Britain.” Trans. Linn. Soc., vol. xvi.,
pp- 323392- Dorset notes pp. 363-4, 379, also supplement in
same volume, pp. 505-523, see p. 520,

1844.—T nomas BrowN.— “ Illustrations of the Recent Conehology
of Great Britain and Ireland.” Lond., 1844, 4to., 2nd ed.
Dorset notes on pp. 39, 47, 48, 60, and 94.

3:853.—ForBEs anDp HaNLey.”—“ A History of British Mollusca
and their Shells.” Lond., 1853, vol. iv. L. gagates, B. acutus
(-11. acuta).

r86i.—J. C. ManseL-PLevypeLL.— Hutchin’s “ History’ of Dorset,”
3rd ed. Enumerates 64 species.

1862.—f. G. Jerrreys— " British Conehology.” Lond., 1862-69,
vol. i., pp. 43, 90, 114, H7, i2«, 166, 201, 211, 213, 243, 250,
258, and 270.

1866.—R aLpn T aTe.— « L. and F.W. Mollusks of Great Britain.”
Lond., 1866, pp. 125, 160, and 223.

1874.—J. C. ManseL-PLeyDELL,— “ Ornithology and Conehology

of the County of Dorset.” 8vo., pp. 120. Enumerates 7 F.W.
Bivalves, 19 F.W. Univalves and 39 Land.
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1878.—C. W. D arLe.—"History-of Glanville’s Wootton.” List of
Shells on pp. 331-334, 17 F.W. and 21 Terrestrial species.
1880.—R icuarp RiMMER.— “The L. and F. Shells of the British
Isles.” Lond., 1880. 4 F.W. and 5 L. shells mentioned from

Dorset.

t88x.—J. W. T avror.— “ Life-Histories of British Helices,” Journ.
Conch., vol. iii., p. 254, H. arbustorum.

1883.—J. W. T avror.—“ Life-Histories of British Helices.” Journ.
Conch., p. 89., vol. iv., li. aspersa, pp. 94-5.

1883.—[ANon.]—Journ. Conch., vol. iv., p. 83.

1884.—R. D AMON.—“ Geology of Dorset," p. 233. List of Dorset
L. and FM., FW. 27, L. 46.

18S4.—[A ~non.;—Notes on British Molluscan Distribution. Journ.
Conch., vol. iv.,, p. 176. 3 species mentioned.

1885.—J. C. ManseL-PLEYDELL. —“ The L.and F.W. M. of Dorset-
shire, Proc. Dor. N, H. and A. Field Club, pp. 76-127 and
178-183. Enumerates 101 species.

1885.—J. C. M anseL-PLEYDELL.— Testacella, Cuvier, 4 pp., t pi.

1885.—S.C.cockereLr.—Journ. Conch., vol. iv., p. 262. Exhibition
of shells from Weymouth and Lulworth.

1885.—[J., W. Tavror anp W. D. Roesuck.]—“ Census of the
Authenticated Distribution of British L. and F. M.” Journ.
Conch., vol. iv., p. 319. Enumerates 6 F.W. and 21 Land
species.

1886.—T. D. A. CockererLL.— “H. nemoralis and If. hortensis in
Dorset.” Journ. Conch., vol. v., p. 16.

1889.—E. R. sykes.—* V minutissima in Dorset.” Journ. Conch.,
vol. vi.,, p. 39.

1889.—W. wuitweLL.—Journ. Conch., vol. vi., p. 101, Exhibition
of shells from Abbotsbury.

1890.—E. R. Sykes.—Journ. Conch., vol. vi., p. 241, Exhibition of
shells.from Dorset.

1891.—C. O.P.camBripGe.—“ The Land Shells of Dorset.” Proc.
Dor. N. H. and A. F. Club {1891), p. 99.

1891.—R, Standen.—“ Vertigo moulinsiana, Dupuy, in Dorset.”
Journ. Conch., vol. vi., p. 348.

1891.—J. W. Taylor.—Journ. Conch., vol. vi,, p. 398, 5. elegans
from Dorset.
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1891.—T. D. A, CockEereLL.;—\A.ambiguus in Dorset.] Brit.-Nat.,
p. 101.  Mentions vati armoricana and A. circumscriptus form
.nor. sub-albida, Ckil, .o

[891.—T. D, A. cockEereLL.—“ Notes on 4., hortensis, A. circum-
scriptus, and their allies.”  Conchologist, vol. i, p. 35.
Description of those specimens mentioned in preceding note.

1892.—C. Asurorp.— Donation of Shells from Dorset. Journ.
Conch., vol. vii., p. 47.

1892.—E. R. "sykes.— Exhibition of Shells from Dorset. journ.
Conch., vol. vii., p. 48.

DESCRIPTIONS OF
A NEW VARIETY OF ARION HORTENSIS, FER.,
AND A. CIRCUMSCRIPTUS, UOHNST.

By WALTER E. COLLTNGE,

Assistant Demonstrator in Zoology, St. Andrews' University.

Dr. scuarrr has very kindly,sent me a number of Irish Arionince,
amongst which are numerous examples of the blue form of Arion
hortensis * and which I am now describing as a variety of this
species.  Possibly further investigations may prove its anatomical
characteristics to be more permanent than we at present supposé.

Arion hortensis, Fér.

var. nov. i'ceruleus.

Body, blue or greyish-blue, with dark blue lateral bands,
and pale yellow between these and the foot fringe ; mantle, dark
bluish central patch, with darker bands at each side ; head and
tentacles, bluish-grey ; sole, variable, white or very light yellow,
generally covered with a red or yellowish slime ; foot-fringe,
white, without linedles ; rugas, flat, large, and -elongate;
sulci, dark.

Length in spirit, 27 mm. ; alive, 43 mm.

Hab.—Co. Dublin, Ireland, and Berkshire and Oxford,
England.

* 1 hope to deal with the variations, &c., of this species in more detail in a forthcoming
* Review of Uritish Arionidte*"
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Anatomy.—The reproductive organs are generally larger than in
the type. The most constant features are the shortness of the
receptacular duct, the enlarged lower vestibule, and the globose form
of the lowest portion of the sperm duct.. In some—five specimens—
the oviduct was very characteristic, showing a well marked difference
in size between the upper and lower portions; in others, however,
it varied greatly.

Arion circumscriptus, Johnsi.

. var. nov. flavescens.

Body, light brownish-yellow, dark lateral bands, with light
brown or dark yellow stripe below, faint blue stripe above foot-
fringe, from head to mucous gland ; head and tentacles, dark
blue ; sole, white or bluish-white ; foot-fringe, white, no lineoles ;
ruga, large and prominent; sulci, dark.

Length alive, 49 mm.

Hab.—St. Andrews, N.B.

hound in company with the smaller brown form (var, neustriacus,
Mabilla. ?),

ON THE CLASSIFICATION OF VARIETIES.

By ROBERT MACDONALD, M.A., B.Sc.,
Madras College, St. Andrews.

A speciavisT is almost certain to discover amongst members of
a species differences so persistent that he is compelled to recognise
them as marks of permanent varieties; but it seems to me that
a variety of a species should be constituted only under compulsion
(as it were), since the multiplication of varieties is a loss to simplifi-
cation. Now the schedule of classification of varieties of Helix
hortensis, Mill., and II. nemoralis, L., proposed by the Rev. W.1.. W.
Eyre, in last quarter’s “ Conchologist,” is a distinct invitation to form
as many varieties as possible—the more numerous they are, the more
in accordance with the schedule will the collection be.

Mr. Eyre gives seven varieties of H. hortensis, based on ground
colour alone (of course, seven does not exhaust the number of
ground hues, but suppose for argument’s sake it does). The lip may
vary in colour according to the schedule in five different ways. On
these two features alone—ground colour and lip colour—35 varieties
could be made.
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If the shells be classified according to number of bands only,
i.e., according to the presence or absence of one or more of bands
12345, then 32 varieties could be distinguished; if attention were
paid also to confluence of bands, 95 varieties; if to resolution into
spots as well, 276 varieties.

If the distinction into varieties proceed upon the variations in
either ground colour, lip colour, or number, confluence and spotting
of bands, then altogether there could be distinguished 35 times 276,
or 9,660 varieties of H. hortensis. The same reasoning applies to
the possible number of varieties of H. nemoralis. To distinguish
further varieties by the reduction of the bands to fine lines or trans-
parencies, &c., would increase the number by several thousands.

Whether bandings in H. hortensis and H. nemoralis are per-
manent features or not, is a very pertinent enquiry ; but while there
is evidence to show that they are fluctuating, to constitute varieties
on their differences, is like distinguishing “ men ” by the colour of
their hair, or the freckles of their face. Men may be so distinguished
indeed, but is the distinction of scientific value?

As a scheme of arrangement of shells in a cabinet, the schedule
will suit admirably ; but as yet it is too early to introduce it into our
text books as a scientific classification of varieties. Thatthe system
of naming is not a satisfactory one, is. evidenced by the fact that a
very similar proposal made by Mr. T. D. A. Cockerell,* in 1885,
was never generally adopted. The awkwardness of the names of
the several forms is forbidding, e.g., ff. nemoralis, var. libellula, var.
albolabiata, vaT. hyalonzonata.

Might I point out, that for identification, H. hortensis, var.
roseolabiata, should be made - var, hybrida, Jeff., by law of priority.

THE GENERA LIMAX, ARION, AND HELIX.

By T. D. A. COCKERELL, F.Z.S., F.E.S.,

Institute ofJamaica.

The facts mentioned by Dr. Scharff in his interesting and timely
note (Conch., p. 14, 1892) are undoubtedly of importance, but the
conclusion, as expressed in his work on the Slugs of Ireland (p. 513),
that Lim ax and its allies must be united with Helix in one family
seems to me unjustifiable, and I do not think any systematic

6 Naturalist's World, vol. ji. p. 143(1885).
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conchologist will be found to adopt such an arrangement. The
true result, following the researches of Simroth and others, is that
the Arionidce constitute a distinct family, but the validity of the
Limacidce as a family group still remains, and it still remains true, as
1 believe, that the Arionidie are more related to the Helioides than to
the Limanda. Thus the arrangement given by me in P.Z.S., 1891,
p- 216, based largely on characters of the jaw and lingual ribbon, is
in no wise affected.

In classifying slugs it is very difficult at times to find good
characters to distinguish groups, and probably the jaws and lingual
ribbon are, on the whole, as useful as any others, if used with
caution. Dr. Scharffrelies in part upon the shell and caudal gland ;
but it must be remembered that some Arionidce have a calcareous
shell, while the cauda) gland, although present in Arion, is wanting
in Anadenus and other genera belonging to the same sub-family, and
is present in various tropical genera of Limacidce. How far the
other characters hold good, we are not yet altogether in a position
to judge, and further researches into the anatomy of the several
genera, such as those Dr. Simroth has so ably conducted, are much
to be desired,

Kingstown,Jama tea,
May /, 1892.

SOME FURTHER REMARKS ON THE BURROWING
HABITS OF CERTAIN LAND MOLLUSCS.

Bv WALTER E. COLLINGE,

Assistant Demonstrator in Zoology, St. Andrews' University.

MY observations “On the Burrowing Habits of Certain Land and
Freshwater Molluscs ”* seems to have awakened some little interest
in the subject, and has induced me to give further and closer
attention to a matter of such importance.

In speaking of Geomalacus maculosus, Alim., I quoted the well-
known observations of Allman and Jeffreys on this species, but
purposely refrained from commenting upon the same until they
were verified by some other observer, as I doubted both statements.
Dr. Scharffi, who lias not only paid careful attention to this species
in captivity, but also in its natural habitat, writes, me: “ 1 quite

‘Naturalise,” p. 75
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disbelieve in their supposed power of elongating themselves so as to
assume the appearance of a worm. They flatten themselves out
very much, and are thus enabled to creep into very narrow fissures
in rocks, but they will not escape through a perfectly round hole in
a tin box, even if it should be almost a quarter of an inch wide.”
Speaking of Amalia sowerbyi, Fér., Dr. Scharffi says he has

frequently found if buried several inches beneath the surface,
destroying bulbs and living on vegetable matter—in fact, it is a
most typical burrowing slug in this country ” (Ireland).

Last autumn I found numerous cases where fairly large specimens
of H. aspersa, Miill., had burrowed to depths of from five to six
inches. Mr. George Paul, F.R.M.S., informed me some little time
ago that he frequently found Agr. agrestis, L., at depths varying
from, six to eight inches. H. rufescens, Penn., and H. hispida, L.,
are very plentiful on the summit of the cliffs along the East Sands
near to St. Andrew’. The latter species is the more abundant, and
I am inclined to think that what I previously thought were the
burrows of earthworms are burrows excavated by the mollusc itself.
It is very difficult to say whether or not they have been first formed
by earthworms. In one case I dug out three specimens—two
immature, the other adult—in a distinct burrow which seemed to
terminate at a depth of about seven inches. Clausilia rugosa, Drap,,
a species I have not yet met with at any depth, except under stones,
has been found in Yorkshire by a friend of mine, in damp earth at
a depth of five inches. Mr. J. W, Taylor records (Journ. Conch.,
p. 299, 1888) the finding of Bulimus montanus, Drap., at a depth of
two feet in Somersetshire. I hope next winter to continue these
observations, and I trust others interested in the subject will do the
same. The oft occurring question, What becomes of the slugs and
snails in winter ? has not yet been satisfactorily answered, but
I think that careful and continued observation will prove that a
very large proportion, if not all, burrow, and in some cases, to
considerable depths.

BIBLIOGRAPHY OF THE LAND AND FRESHWATER
MOLLUSCA OF SUSSEX.

1840.—J. E. Gray.—“ A Manual of the L. and F.. Shells of the

' British Islands.” By William Turton a new edition by

John Edward Gray, 1840. References on pp. 35, 37, 146,
147, and 2x6.
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1845—T. veErNoN WorrLasToN,— " Carniverous propensity of the
Helicidae.” Zool., pp. 943-4, 1-845. Three Helices are recorded
as having been collected at Bulverhithe.

1853.—W.H.H awker.—-*Discovery of H. obvoluta in Hampshire.”
Zool., p. 3764, 1853. Recorded for Sussex also.

1853.—W. C. UNWIN.—“ A List with Notes on the Habitats and
Localities of the L. and F. Mollusca, observed in the vicinity
of Lewes, in Sussex.” Morris’ Naturalist, pp. 54-58, 1853.

1854—R. H. S. smitun.— “ List of L. and F. Mollusca found near

Sevenoaks, Kent.” Zool., p. 4333, 1854. H. concinna recorded
for Sussex.

1858.—D 1xoN anND Watson.—“ A Descriptive Manual of British
L. and F. Shells,” p. 53.

i860.— M rs. M EerrIFIELD. — “ Natural History of Brighton,”
pp. 155-161.

1862,-—1J. G vvyN JEFFrREYs.— “ British Conehology.” Reference in
vol. i., pp. 106, 193, and 282.

1864.—M rs. MerrIFIELD.—“ A List of the .L. and F. Mollusca
which have been met with in the neighbourhood of Brighton.”
Merrifield's “ Sketch of the Nat. Hist of Brighton,” p. 223.

1S66.—R aLpu Tate.—“ A Plain and Easy Account df the L. and
F. Mollusca of Great Britain.” Sussex notes on pp. 121-5-6-7,
139, 141, 148, 170, 192, and '22.

1868.—w m, JEFFERY.— “ A Season’s Collecting of L. and F. Shells
in West Sussex.” Zool.,pp, 1215-17,1868.

1869.—J. Gwvyn Jerrreys.—" British Conehology.” Vol. v
pp. 152 and 159.

()

1871—CoMMITTEE OoF THE EasTBoURNE N. H. Soc.— « A List of
the Mollusca which have been found in the neighbourhood of
Eastbourne.” Published in the 8th ed. of Gowland’s “ Guide
to Eastbourne.”

1873.—F. C. S. R orEr.—“ Supplement to the Fauna and Flora of
Eastbourne ” (privately printed).

'873.—CoMMITTEE oF THE EasTBoURNE N.H. Soc.—Lists of Fauna.
Published in Chambers’ “ Handbook for Eastbourne.”

1875.—TmunEeo. GopLer..—“ Helix obvoluta, Miiller.” Quar.Jy. Conch,
pp. 67-8.

1875.—Theo. Gopree.—“Helix caperata, v. ornata.” Quar. Jy.
Conch., p. 70.
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1875.—J- E. HarTING.—“ Rambles in search of Shells.” Sussex
notes, pp. 34, 71, 72, 75, 76, 79, 8r, 83, 86, and 88.

1877.—J1osern Weaver.—“ The History of Harting, in the County
of Sussex,” by the Rev. H. D. Gordon. Ch. iv.. pp. 307-323.
Contains an account of the Mollusca found in the Parish of
Harting.

1877.—JIno. W. T avror.—“ Limax gagates at Hastings.” Quar. Jy.
Conch., p. 245.

1878.—J. E. H arTtinG.—“ The L. and F. Mollusca of Sussex."
Zool.,pp. 84-94, 122-126, 161-168.

1878.—Tom JerrFery,—“L. and F. Mollusca of Sussex." Zool.,
p. 180-1.

1878.—A. W. Langpon.—“ The Natural History of Hastings and
St. Leonards and the vicinity.” List of the Mollusca, with short
notes, at pp, 12-14.

1879.—F. C. S. Rorer.—“ On the Additions to the Fauna and
Flora of the Crickmere District during the past year.”
Eastbourne N. H. Soc. Paper read Oct. 17th, 1879. Three
additional species and 4 vars. recorded.

1879.—J. H. A. senner—“ L. and F. Mollusca of Eastbourne.”
12th Ann. Rept. of the Eastbourne N. H. Soc. Enumerates
86 species.

1S80.—J. H. A. jenner.—“ L. and F. Mollusca.” Eastbourne
N. H. Soc. Paper read Mch. 19th, 1880. Includes a list of
the species of East Sussex.

1882.—wWiLLiam JEFrFery.— “ Authenticated List of the L. and F.
Mollusca of Western Sussex, with a few observations on the
distribution and habits of some species.” Journ. Conch.,
pp- 305-317. Enumerates 79 sp. and 15 vars.

1882.—C. H. Morris.—* Limntea palustris, v. albida at Lewes."
Journ. Conch., p. 392.

1885.—J. H, A. JennFR.—* List of the L. and F. Mollusca of East
Sussex.” Trans. Eastbourne N. H. Soc. Vol. i, pt. 8§, 1885.

1885.—T. D. A. cockererr.—“ Notes on the Mollusca of Surrey,
Sussex, and Kent.” Sei. Goss,, p. 19.

1891.—E. W. swanrton.—*“ List of Shells found on Chanctonbury
Ring, Sussex.” Conchologist, vol. i, p. 32.  F.numerates 18 sp.
and 2 vars.
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1891.—J. H. A. JexnErR.—“ Notes on the L. and F. Mollusca of

East Sussex.” Journ. Conch, p. 361. Enumerates 15 sp. and
34 vars.
1891,—T. D. A. c[ockErELL].— Bandless H. nemoralis from Lewes.

Brit. Nat., p. 65. Describes 5 forms sent by Mr. C. H. Morris.

SOCIETIES” PROCEEDINGS.
ZOOLOGICAL SOCIETY, LONDON.

April 5.—W. T. Blandford, F.R.S., in the chair.

An account of the Land-Shells of St. Helena, by Mr. Edgar A.
Smith, was read. Mr. R. J. L. Guppy exhibited specimens of
Bulimus oblongus. Descriptions of 7 new species of Land-Shells
from tlie XJ.S. of Columbia were read by Mr. G. B. Sowerby.

May 17—Prof. W. H, Flower, C.B., LL.D., F.R.S., in the chair.

The Rev. A. H. Cooke, M.A., F.L.S., F.Z.S., read a paper
“ On the Geographical Distribution of the Land Mollusca of the
Philippine Islands,” which showed that the distribution of the
different subgenera of Cochlosfyla affords an interesting clue to
the early relations of the various islands of the Philippine group.
Regarded from this point of view, the central islands, Samar, Leyti,
Bohol, Negros, and Patmy with l.uzon, were closely related, while
Mindoro and Mindanao were remarkably isolated even from their
nearest neighbours. An examination of the intervening seas
accounted for these phenomena, the depths between the central
islands being inconsiderable, while Mindoro and Mindanao are
surrounded by very deep water. The Mollusca of the two ridges
between the Philippines and Borneo, formed by Busuanga, Palawan,
and Bulaboc, and by the Sulu Archipelago, were partly Philippine,
partly Indo-Malay. Two remarkable groups of Helix, peculiar to
Mindoro, Busuanga, and Palawan, showed relations with Celebes,
and possibly with New Guinea. The Mollusca of the Batan, Tular,
and Talantse Isles were also discussed. Regarded as a whole, the
Land Mollusca of the Philippines were stated to contain —

i. Indo-Malay. 2. Polynesian. 3. Indegenous elements, the
first decidedly predominating.

LINNEAN SOCIETY.

April 7.—:Prof. Stewart in the chair.

Specimens of Tes(acella maugei, Fér, from Devonshire, were
exhibited by Mr. W. S. D’Urban.
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CURRENT LITERATURE.

REVIEWS.

Manual of Conehology by George W. Tryon, Jr. Continuation by
H. A. Pilsbry,. ist Ser. vol. xiii, pt. 52, 2nd Ser. vol. vii, pt. 28.
Philadelphia: Academy of Natural Sciences.

Part 52 of Series r, completes volume xiii. and concludes the Patel/ida.
A revised classification of this family is put forward, which agrees generally with
that of Dr. Thiele in his- “ Das Gebiss der Schnecken.” 11 is as follows :—

Subfamily Patellina. Lateral teeth three on each side, two of them anterior.
1. Genus Patella. Branchial cordon complete ; apex near centre.
2. Genus Helcion. Branchial cordon interrupted ; apex anterior.
Subfamily Nacellina. Lateral teeth two on each side; one of them anterior.
1. Genus Nacella. Epipodial ridge 011 sides of foot ; branchial cordon
complete.
2. Genus Helcioniscus. Sides of fool smooth; branchial cordon
interrupted in front.

In Scries II, pt. 28 completes volume vii. and continues the Genus Cochlostyla,
treating of the following sections, Ptychostylus, Helicobulinus, and Orthostylus.
There is an index to the sub-genera and sections contained in vol. vii., and an
explanation of the plates. An index to the species of Helix is promised in the
next volume, which subscribers will welcome. —E. R, S.

List of British Land and Freshwater Mollusca. Leeds: The Concho-
logical Society, 1892.

Some J$ months ago the Conchological Society of Leeds decided to issue a new
list of the British Land and Freshwater Mollusca, and the same now lies before
us, We pointed out at the time that a strong committee of well-known and
competent conchologists would alone ensure an authoritative list; the Society,
however, thought otherwise, and the undertaking was entrusted to three well-
known collectors, whose incompetency for such a task is at once evident in the
errors of classification.  Possibly shell collectors think lightly of such matters,
so we pass on to the question of nomenclature. An insufficient acquaintance
with anything beyond books and shells is at once evident, while the question of
priority is treated in a most mischievous and childish manner.

W will content ourselves with here pointing out a few of the more flagrant
errors and inaccuracies amongst the Slugs on p. 3. A. empiricor'um, Fer., is
styled 4. ater, L., A. intermedius, Normand, as 4. minimus, Simroth, Limax
variegatus, Drap., as L.flavus, X. In the nine pages of notes we are informed
that the Society “ are convinced that the more distinct and striking forms of
every species should be definitely distinguished, we cannot assentto the publication
of distinct names for the slighter modifications.” W ith this we agree, but the list is
an absolute denial of any such treatment. The most casual reader will be at once
struck by the undue prominence that has been given to the minor varieties of
Messrs. Taylor and Roebuck, while many well marked varieties of particular
authors are most carefully excluded.

The most important omissions in the Slugs are A. ambiguus, Foil,, and
A. celticus. Poll. L. cinereo-niger, Wolf, is retained as a species. Surely the
authors cannot have seen Simrothk observations on the anatomy, who has proved
it to be but a var. of L. maximus I Under A. ater the var. brunnea is still
retained, which is of course, nothing more than a form of v. rufa, L., the var.
plumbea is a minor form of v. nigrescens, Moq., which latter is omitted to make
room for this less important one ! I'hc three most important vars. of A. subfuscus
are also omitted, together with a number of those of A. hortensis and
A. circumscriptus. We do not wish to deal harshly with Mr. Roebuck's
varieties, but after the above clause re minor varieties, we really fail lo see
how or why v. lilacina of L. maximus lias been included.
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We will not tire the reader with pointing out further errors or inaccuracies.
The Society’s previous list of 1883 is now regarded as a curiosity, and there is
every reason to believe that this, their latest development, will find a secure
slumbering place with its embryonic brother of 1883, until “ the Society” next
attempts to deal with the nomenclature and classification of so small a section of
the Mollusca as our British Land and freshwater forms.

W.EC.-

ANATOMY.

Testacellze, (Journ. Conch.,p. 423, 1891.)

Dr. Simroth has been further investigating the Testacelhx, and finds that since
the publication of the works of Lacazc-Duthiers and Dr. Plate, his treatise
published in 1891—but written in 1887—requires some slight corrections.

T. dubia from Caveretto, nr. Turin, and 7. barcinonensis from Barcelona, are
perhaps only varieties of 7. kolii}lidea. The T. haliotidea from Trieste, should be
ranged under the 7' catalonica, Poll., and T.pecchiolii, Bgt., from Settignano, nr.
Florence.

Referring to the origin of the retractor muscles of the pharynx and tentacles,
Dr. Simroth thinks that it is evident that the innervation—as pointed out by Dr,
Plate—of these two muscles, cannot be held as an argument that they never were

united with the pharynx retractor. Possibly they may have had relations, &s in
Daudebardice.

On the Genital organs of Helix. (Arch. fiir. Naturgesch., pp. 1-65, 1892.)

Dr. Schuberth gives a number of anatomical diagnoses, and upon structural
grounds confirms the distinctness of the generality of the species catalogued by
Kobelt.

On the Anatomy of some Tasmanian L. Shells. (Pro. Linn. Soc.
N.S.W., vol. vi., pt. i, 1891.) C. Hedley.

Anatomy and Physiology of Pholade dactyle. (Ann. de 'Univ. d. Lyon,
T.II. 1892)) R. Dubois.

On the Colouration of the Tegument in the Cephalapods. (Arch.
Zool. Exp., vol, X., p. 277.) Dr. L. Joubin.

On the Radula of Paludestrina jenkinsi, &c¢, (Ann. & Mag. N.H., p. 376,
1892.) B. B. Woodward.

EMBRYOLOGY AND DEVELOPMENT.

The Development of Bythina tentaculata. (Ann. and Mag. N.H.,
p. 411, 1892)

All students interested in the embryology of Gastropods are acquainted
with Dr. R. Erlanger’s works upon the same. . The above paper is especially
important, for Dr. Erlanger has, “ in almost all important points . . arrived at
precisely opposite views to Sarasin,” who has previously written at some length
upon this species.*

The process of segmentation, the development of the blastopore and various
organs are minutely described. In opposition to Sarasin, Dr. Erlanger enforces
the following points ;—

“ There is in Bythinia a separate mesoderm, which arises from the endoderm,
and the development of which from the two primitive cells is traceable step by
step. The archenteron proceeds frotn an invagination of the endoderm. The

' P.Sarasin, e<Entwicklung, d. By. tentaculata.”” Innugural-Dissertation, Wiesbaden, 18S2.
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whole mid-gut, i.e., stomach and liver, as well as end-gut {if we can use the term
at all as applied to molluscs), arises from the archenteron, which always exhibits
a distinct lumen. The mouth proceeds directly from-the blastopore, accompanied
by an invagination of the ectoderm, which forms the oesophagus ; consequently a
complete closure of the blastopore does not take place. The anal opening
corresponds to a small pit at the hinder end of the blastoporal groove. Primitive
kidney and kidney, apart from their ectodermic excretory ducts, are of mesodermic
origin ; the same is true for the heart and pericardium. The ganglia arise com-
pletely separate from one another, and do not come into connection until
afterward.”

The Cleavage of the Ovum m Crepidula fornicata. {Zool. Anz.,
p. 185, 1892.)—E. G. Conklin.

HABITS AND HABITAT.

The Genus Rissoa. (Brit. Nat., p. 72, 1892.)

Mr. Brockton Tomlin gives a very interesting account of this genus, giving
details as to nomenclature, variation, &c., which will prove of service to beginners.

The Limpet’s Adhesive Power. (Nat. Sei., p. 319, 1892.)

Mr. J. Lawrence-Hamilton, after experiment, finds nothing to suggest any
sucker-like action, and- concludes that the major part of the adhesive power is due
to a secretion of the animal. [In thishe agrees with Reaumer, Johnston, and
Jeffreys.]

Observations on two rare British Nudibranchs. (Ann. and Mag. N.II.,

p. 378, 1892.)

Mr. F. W. Gamble figures and describes Lomanotus genei, Verany, and
Hancockia endactylola, Gosse, both of which have lately occurred at Plymouth.
Interesting observations are given relative to the papilla;, and a useful table
comparing (he different specimens of Hancockia and Gavia.

The Genus Cristaria. (Nachr. Deutsch. Malak. Gesel!., Jan. and Feb., 1892.)
Von Thering writes on this genus, at present only known from E. Asia, and
its relations to the other groups of Uniotiidce.

Rissoa parva, DaC., v. nigra, Norman. (Brit. Nat., p. 127, 1S92.)—
B. Tomlin.

NEW SPECIES.

Mollusca of Galapagos Islands. (Journ. de Conchl., Oct., 1891.)

Dr. Dali mentions the discovery of some interesting molluscan novelties in the
Galapagos Is. These are a species of Helicina (nesiotica, Dali), of Leptinaria
(chathamensis, Dali) and a small ?Zonites (baueri, Dali). All three genera are
new to the group,

New Shells from the Palaarctic Region. (Verhand, d. Zool. Bot. Gesell,
in Wien, B. xiii., p. 25.)

This is practically a reprint of a paper published by Dr. Weeterlund in the
Versammlung last winter. ~Many new species and varieties are described ;
principally Helices of the section Xerophila. The one of most interest to British
conchologists is H. lampra from Aran, Co. Galway [This is very near if not
identical with H. ericetorum]. Dr. Westerlund also suggests a classification of
Siciliana—a sub-genus of Clausilia—in which he groups together CL crassicostata.
Cl. leucophryna. CI. nobilis ; then CI. confinala; also CI. tiberi, and Cl. calcaris;
and finally CI. gi-ohmaniana, and Cl. septcmplicata. [This latter species is liardly
satisfactory, its lamellee and general-facies would incline one rather to place it
with CL confinatal\
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Helix vendryesi and Veronicella jamaicensis. (Journ. Inst, Jamaica,
p- 55,1892))

Mr. T. D. A, Cockerell describes the above two species, the former from
Montego Bay (W .I.), and the latter from Kingstown. This slug has already been
figured and described by Semper, and referred as doubtful to V. kraussii, Fér.
[We much regret to find Mr. Cockerell has here departed from a rule he has
hitherto laid down and adhered to very stringently, viz., that of naming species
&c., after individuals and places.]

New Australian Mollusca. (Trans. Roy.Soc.S. Aust.,vol.xiv, p.257and265.)

Prof. Tate gives a second supplement to the list of Lamellibranch and
Palliobranch Mollusca of S. Australia. The new recent species belong to the
genera Siphonalia, Latirofusus, Diala, Leiopyrga, Semele, Tellina, Lucinopsis,
Crassatella, Pectunculus and Leda.

Some New Land Shells. (Brit. Nat,, p. 125, 1892.)

Mr. C. F. Anecey. describes the following new species— Ennea consobrina,
from Cape Colony; Helix melvilliana, from Ovampoland; Nenia orbignyi
(allied to CI. crossei, Hidalgo), from Bolivia ; and Cyclostoma burtoni (allied to
C. anceps, Von Marten), found in the vicinity of L. Tanganyika.

[Presuming that these shells were made and occupied by some animal, a
reference to the same would have been useful. In the absence of any description
of the points of difference in the anatomy, we fear the latter two can hardly rank
as species until further and more completely described. ]

Pecten crouchi and Mitra fultoni. (Ann. and Mag. of N. H., pp. 255-6,
1892.)
Mr. Edgar A. Smith describes and figures the above forms, the former from
the Mauritius and the latter from Lower California.

Unio oscari. (Nautilus, p. 124, 1892.)

Mr. B. H. Wright here describes a form allied to V. aheneus, Lea, from which
it differs, however, in having a much smoother epidermis, a deeper shell cavity,
and shorter and wider lateral teeth. Habitat: a creek from L. Osceola, Florida.

New Unio (U. corbeti) from Ceylon. (Bull. Soc. Zool. France, T. xvii.,
p. 68.)—Emile Deschamps.

VARIATION.

Notes on Varieties. (Brit. Nat., pp. 70, 74, 105, and 127, 1892).

Messrs. W. A. Gain and T. D. A. Cockerell contribute further notes and
observations upon this subject, which are interesting and full of suggestive points,
worthy of further attention.

Variation of the Genus Arion. (Ann.and Mag. N.H., p. 307, 1892).

Mr. W. E. Collinge, whois at present devoting some attention to the Arionidce,
here records some interesting forms of 4. empiricorum, grouped as sub-varieties
of var. bocagei, Simroth. Speaking of the red forms of this species, Mr. Collinge
is of opinion that v. brunneus. Roebuck, would be better grouped as a sub-var. of
v. rufus, L. The v. subreticulatus, CkU., he also suggests might be similarly
grouped under v. reticulatus. Roebuck. The fallax, Ckll., of A. kortensis, Fér.,
he views as a form of v. subfusca, C. Pfr., and questions the validity of v, albipes,
CKll.

DISTRIBUTION.

Mollusca of Lord Howe’s Island. (Journ. de Conchl., Oct. 1891.)

Dr. P. Fischer has an interesting article on the mollusca of Lord Howe's
Island (between New South Wales and New Zealand), compiled from the
publications of Etheridge and Hedley. The Land Mollusca are 2J (possibly 24)
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io number, all peculiar, and consist of Nanina (3 sp.), Charapa (3, possibly 6,
3 more being, probably wrongly, attributed to the island by Pfeiffer),
Diplommsiina (4), Bithinelia (2), Parmelia, Micracystis, Palula, Placostylus,
SimpitlopsisMa most unlikely identification], Tornatellina, Omphalotropis, Realia,
and Onchidium (t each). Thus the fauna is markedly Polynesian. The
occurrence of a Placostylus is exceedingly interesting, and places the island in
connection with N. Caledonia and N. Zealand rather than' with E. Australia,
although three times as near Australia as it is to either N. Caledonia or
K. Zealand. [An examination of a chart, however, jvill show that Lord Howe’s
Island lies nearly on the west extremity of a long ridge of comparatively shallow
water, under 1/0oo feet, which stretches in a north-westerly direction front
N. Zealand towards the E.- coast!of Australia, but abruptly terminates in about
long. 1580 E.]. The-marine mollusca are of the Indo-Pacific type. This fact is
remarkable, since on the E. Australian coast the mollusca of this type are
generally regarded as not penetrating further south than Cape Sandy, which is 6
degrees further north than Lord Howe’s Island.

Heude's “ Notés on the Terrestrial Mollusca of the Blue River."
(Nachr. Deutsch. Malak. Gesell-, Jan. and Feb., 1892.)

Von Mblletidorff has some highly polemical criticisms 011 the last instalment
of Heude’s “ Notes on the Terrestrial Mollusca of the Blue River " (Yang-tse-
Kiang).: He falls specially foul of Heude’s treatment of the genera Myxostonui,
Rkiosloma, and the land operculates in general- The new Heudean genera
Fargcsia and Hemibia have already been characterised (Pseudopomalias and
Prososthenia), Mesostoma and Rivularia are, respectively, a typical Pupina and a
group of Paludina.

Mollusca of the Madeiran Isles- (Journ. Conch., p. 1, 1892.)

The Rev. R. Boog Watson discusses the relation of the L. and E. Mollusca
of the Madeiran Isles to those knosvn elsewhere. The distribution of the Mollusca
is one to which serious attention is now being given, and Dr. Watson’s paper
bristles with queries on some very perplexing points.

Marine Mollusca of North Wales. (Journ. Conch., p. 25, 1892.)

Mr. Tomlin contributes some interesting additions to the Molluscan fauna of
the coast of North Wales, including the Nudibranchs and Cephalopoda.

Remarks on Australian Slugs. (Ann. and Mag. N. II., p. 370, 1892.)

Mr. Cockerell replies to Mr. Hedley’s criticism, showing “ that on every single
point mentioned, Mr. Hedley's criticism is without sufficient reason.”

The Mollusca of the Red Sea. (Ann. Sei. Nat,, vol. xli., pp. 343-363.)
Dr. Jousseaume adds a large number—some 200—of species to the known
fauna, amongst them a brachiopod, a new species, and the first found in this
locality. Mr. Edgar A. Smith’s views upon the Red Sea,fauna are confirmed,
viz., that it is practically that of the Indian Ocean, and has no relations with
that of the Mediterranean. He discusses the variation of the Mollusca, and
strongly believes in the reality of “ species,” considering that each varies within
certain definite limits, and that one species is always distinguishable from another.

Mollusca of Southport and District. (Southport Soc. Nat. Sei., pp. 32-38,
1892.)
Dr. Chaster's list enumerates 175 forms, including L. F. & M., and is an
evidence of careful work. The system of classification adopted detracts some-
what from the value of the list.

Land and Freshwater Shells peculiar to the British Isles. (Nature,
p. 76, May, 1892))

The Unsatisfactory state of our knowledge ofthe inland Molluscaofthe British
Isles is, in the opinion of Mr. T. D. A. Cockerell, duo to two causes, “ firstly,
that so many conchologists consider varieties, and especially slight varieties, to be
of little or no importance ; secondly, because those who study our native shells,
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are, as a rule, but ill-acquainted with foreign species and varieties.” Mr. Cockerell
proceeds to review Dr. Wallace’s list of peculiar forms (Island Life, new ed,), and
gives notes upon anumber of interesting varieties. [We fear it would lie unwise
to lay any great stress upon the importance of slight varieties. ~While thoroughly
endorsing Mr. Cockerell’s remarks re an acquaintance with foreign species and
varieties, and a more scientific treatment of the external morphology of the
Mollusca—shell and animal—we fear the root of the evil lies in conchologists
being mere shell collectors and entirely ignoring the presence of a mollusc in their
dilettante studies of the shell!-
Irish L. and F. Mollusca. (Irish Nat., p. 45, 1892.)

Dr. Scharffcommences what promises to be a very’ interesting account of the
Mollusca of Ireland.
Odostomia albella, Loven, in Ireland. (Irish Nat., p. 64, 1892.)

Mr. R. Lloyd Praeger records a single example of this species from Grooms-
port, Co. Down. Other species are also mentioned.
T. haliotidea at Shipley. (Nat., p. 154, 1892.) E. Self.
T, scutulum at Horbury, Yorks. (Nat., p. 145, 1892.) W. Rushworth.

The L. Moll. Fauna of British New Guinea. (Proc. Linn. Soc. N.S.W .,
1891.) C. Hedley.

Vertigo pusilla in Lancashire. (Jy. Conch., p. 7, >892.) R. Standen.
Vertigo pusilla in Lancashire. (Sei. Goss., p. 143, 1892.) F. C. Long.

PI. albus, m. scalariforme at Peniston. (Jy. Conch., p. 7, 1892.)
L. E. Adams.

H.aspersa, m. sinistrorsum, in the I.of Man. (Jy. Conch.,p. 24, 1892,)
R. Standen.

Notes on Marine Moll, collected on the coasts of Donegal, &c.
(Zool., pp. 51, 105, 139, 181 ; 1892.) 1II. C. Hart.

On Mediterranean Conehology. (II. Nat. Siciliana, p. 50, 1892.) M. se. De
Gregario.

Y.N.U. at Horton-in-Ribblesdale. (Nat,, p. 180, 1892.) W. D. Roebuck.

PALEZONTOLOGY.
Tertiary Moll, of Florida. (Trans. Wagner Inst., 1892).—W. H. Dale.
o ’ (Naut., p. 128, 1892)— Review.
Monog. of the British Jurassic Gasterop., pt. I., No. 8, Gasterop. of

the Inferior Oolite. (Paleontog. Soc., Vol. xlv., pp, 225-272, 1892.)—
W. H. Huddleston.

MISCELLANEOUS.

The Pearl Molluscs of the Persian Gulf. (Pro. Roy. Phys. Soc., p. 50,
1891.)—A. Calletly.

Mollusca of Meiringen, Switz. (Journ. Conch., p. 32, 1892)—Rev,J. W.
Horsley.

In Memoriam—Dr. Wesley Newcomb. (Naui., p. 121, 1892)—R.E.G.S.
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On the Species of Donax of Eastern North America. {Naut., p. 125,
1892.)—VV. H. Dale.

Mollusks as Cat-fish Food. (Naut., p. 127, 1892.)—C. C. Adams.
The Argonaut of the Mediterranean. (Le Naturaliste, p. 114, 1892.)

On the Schematism of Shells in the Mollusca, (Sei, Goss., p. 127, 1892-)
E. VV. W. Bowell.

On the Genus Pectunculus. (II Nat. Siciliana, p. 89, 1892.)—M. se De
Gregario.

On the Mending of the Shell in H. aspersa, (Bull. Soc. Zool. France,
T. xvii., p. 30, 1892.)—Moynier de Villepoix.

Arion minimus=intermedius, (Jy.Conch.,p.31,1892).—T. D. A. Cockerell.

NOTE.

Additions to the Mollusca of South Wilts.

The following are not recorded in the Census of the Conchological Society
for South Wilts, and were collected near Salisbury by my friend, Mr. J. R.
Longhurst ;—Succinea elegans, L, palustris, P. vortex, P. contortus, Valvata
piscinalis. Bythinia tentaculata, Physa fontinalis. Anodonta anatina, and Sph.
corneum. It is very probable that Mr. Longhurst will find many other species,
as, excepting the above additions, only five species arc enumerated.—E. VV.
Swanton, Doddington.

EDITOR’S NOTES.

We are pleased to hear of a proposal to form a Conchological Society in
Somerset, which we trust will be successful. Conchologists interested in the same
are requested to communicate with Mr. E. W. Swanton, Doddington, Sitting-
bourne, Kent.

Owingto various causes—one being Dr. Scharffs absence from home—a number
of papers are unavoidably compelled to stand over until the September issue.
That, and all future numbers will, where necessary, be illustrated.

During the past quarter various suggestions have been received regarding the
Bibliography (Current Literature). While every effort is made to make this
department as complete as possible, articles in Scientific and Local Natural
History Societies” proceedings often escape our notice from the inaccessible
nature of many' of these publications. For such we must rely upon the kindness
of our readers or the generosity of the respective Societies.

A number of authors have very kindly promised to forward copies of their
reprints, and a reference to short articles, notes, &c., every quarter, which will
greatly facilitate matters.

We have pleasure in notifying that Mr. Waller Garstang, M.A., Berkeley
Fellow of Owens College, Manchester (Victoria University), and one of the
Naturalists of the Marine Biological Association of the United Kingdom, has

very kindly agreed to render assistance (editorially, &c.) in connection with the
Nudibranchs and the anatomy of Marine Molluscs.
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ON THE ORIGIN OF THE GENERA
OF LAND AND FRESHWATER MOLLUSCA.

By the Rev. A. H. COOKE, M.A., F.Z.S.,

yellow and Tutor of Kings College, Cambridge.

T HF, ultimate derivation of the whole of the land and freshwater
molluscan fauna must, in common with that of all other forms of
life, be looked for in the sea. All the great families of mollusca can
be referred, with more or less distinctness, to a marine origin, and
all are the modified descendants of an ancestry originally marine.
In certain cases the process of conversion, if it may be so termed,
from a marine to a non-marine genus, is still in progress, and can be
definitely observed ; in others the conversion is complete, but the
modification of form has been so slight, or the date of its occurrence
so recent, that the connection is unmistakable, or at least highly
probable ; in others again, the modification has been so great, or the
date of its occurrence so remote, that the actual line of derivation
is obscured or at best only conjectural.

This passage from a marine to a non-marine life—in other words,
this direct derivation of non-marine from marine genera—is illustrated
by the faunal phenomena of an inland freshwater sea like the
Caspian, which is known to have been originally in connection with
the Mediterranean, and therefore originally supported a marine fauna,
The mollusca of the Caspian, although without exception freshwater
species, are in their general facies distinctly marine. Of the
26 univalve species which inhabit it* 19 belong to 4 peculiar genera

'Dylwwski, Mai. lilfltt, N.F., x, |f.
Conchologist, vol. ii., pt, 3.



42 cooKii: origin of the genera of i..and f. w.mollusca.

(Micromdania, Caspia, Clessinia, Nanalarelia), all of which are
modified forms of Rissoides. The characteristic bivalves belong to
the genera Adacna, Didacna, and Monodacna, all of which can be
shown to be derived from the common Cardium, edule. We have
here a case where complete isolation from the sea, combined no doubt
with a gradual freshening ofthe water, has resulted in the development
ofa number of new genera, The singularly marine facies of several
of the freshwater genera now inhabiting Lake Tanganyika, has given
rise to the belief, among some authorities,* that that lake was atone
time an inlet of the Indian Ocean. In the upper waters of the
Baltic, marine and freshwater mollusca flourish side by side. So
complete is the intermixture that an observer who had lived on no
other shores would probably be unable to separate the one set ol
species from the other. Thus between Dragd and Papemvickt
Mytilus edulis, Cardium edule, Tellina balthica, Mya arenaria,
Littorina rudis, and Hydrobia balthica are the only true marine
species ; with these live Unio, Cyclas, Neritina, Liniurna, and
Bithynia. The marine species and Neritina live up to 15-20 fath.,
the rest only up to 3 fath. Under stones close to the shore of the
Skérgard at Stockholm! are found young Cardium and Tellina, and
at 3 to 6 fath. limmza peregra, and Physafontinalis. Near Gothland
Limacea is found in the open sea at 8-12 fath.,, and with it occur
Cardium and Tellina. At the Frischen Half || Mya arenaria is the
only marine species, and lives in company with 6 sp. Limacea,
i Physa, 9 Planorbis, 1 Ancylus, 4 Valvata, 2 Spheerium. W ere the
Sound to become closed, and the waters of the Baltic perfectly fresh,
it would be inevitable that Mya arenaria, and such other marine
species as continued to live under their changed conditions, should
in course of time submit to modifications similar in kind to those
experienced by the quondam marine species of the Caspian.

It seems probable, however, that the origin, at least in a great
part, of the land and freshwater mollusca need not be accounted for
by such involuntary changes of environment as the enclosure ofarms
of the sea, or the possible drying up of inland lakes. These cases
may be taken as illustrations of the much more gradual processes of
nature by which the land and freshwater fauna must have been
developed. The ancestry ofthat faunamustbe looked for, as far as the
Gasteropoda are concerned, in the littoral and estuarius species, for the
Pelecypoda, in the estuariae alone. The effect of the recess of the

rSee Pelscncer, Ball. Mii«. Belg. iv., 18B6.

“Braun, Arcli C Naturk, T.iv, (2) x. y, lu» f.
I T.indstrom, Of. K. Vet. Akad. Forb. Stockh. 1855, P- 49-

IMendchal, Sehr. Gos. Koiligsb. xxxt p. 37.
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tide, in the one case, and the effect of the reduced percentage of
salt, in the other, has tended to produce a gradual adaptation to new
surroundings, an adaptation which becomes more and more perfect.
It may be safely asserted that no marine species could pass into
a land or freshwater species except after a period, more or less
prolonged, of littoral or estuarine existence. Thus we find no land
or freshwater species exhibiting relationships with such deep-sea
genera as the Volutide, Cancdlariidee, Terebndee, or even with genera
trenching on the lowest part of the littoral zone, such as the Haliotidea,
Conidce, Olividae., Capulidae, The signs of connection are rather with
the Neritidae, Cerithiidce, and above all the J.ittorinide, which arc
accustomed to live for hours, and in the case of Littorina for days or
even weeks, without being moistened by the tide. Similarly the
freshwater Pelecypoda exhibit relationships, not with generaexclusively
marine, but with genera known to inhabit estuaries, such as the
Mytilidee, Corhulidee, Cardiid/e.

It would be natural to expect that we should find this process of
conversion still going on, and that we should be able to detect
particular species or groups of species in process of emigration from
sea to land, or from sea to fresh water. Such species will be inter-
mediate between a marine, and a land, or freshwater species, and
difficult to classify distinctly as one or the other. Cases of mollusca
occupying this intermediate position occur all over the world. They
inhabit brackish swamps, damp places at high-water mark, and rocks
only at intervals visited by the tide. Such are Potamides, Assiminea,
Siphonaria, Melampus, Hydrobia, Truncatella, among the univalves
and many species of Cyrena and Arca among the bivalves.

ORIGIN OF THE FRESHWATER FAUNA.
(A) PELECYPODA.

Estuarine species, which have become accustomed to a certain
admixture of fresh water, have gradually ascended the streams or
been cut off from the sea, and at last have become habituated to
water which is perfectly fresh.

Thus Dreissena (rivers and canals throughout N. Europe and
N. America) and Mytilopsis (rivers of America) are scarcely modified
M ytili; Scaphula is a modified Arca, and lives in the Ganges, the
Jumna, and the Tenasserim at a distance of 1,600 miles from the sea.
Pholas rivicola is found imbedded in floating wood 011 the E. Panini
manv miles from its mouth.  Cyrena, Corbicula, and probably
Sphaerium and Pisidium are derived, in different degrees ofremoval,
from the Ven,iridea’, Potamomya (rivers of S. America), and Himella

(R. Amazon) are forms of Corbula. The Caspian genera, derived



44 COOKI': OFIOIN' OF THE GENERA OK /4. AND f. W, MOLLUSCA.

from Cardium (Adacna, Didacna, Monodacna), have already been
referred to. Nausitora is a form of Teredo, which lives in fresh
water in Bengal. Rangia, Fischeria, and Galatea probably share
the derivation of the Cyrenidae, while in Iphigenia we have one of
the Donacidae which has not yet mounted rivers, but is confined to a
strictly estuarine life. The familiar Scrobicularia piperata of our own
estuaries is a Tellina, which lives by preference in brackish water.

The great family of the Unionidee is regarded by Neumayr* as
derived from 7rigonia, the points of similarity being the development
of a nacreous shell, the presence of a strong epidermis, and the
arrangement of the muscular scars. It is remarkable, too, that on
many Uniones of Pliocene times there is found shell ornamentation
of such a type as occurs only on Trigonia among the Pelecypoda.

The earliest types of freshwater Pelecypoda occur in the
cretaceous ( Unio, Cyrena).

The genera of freshwater Pelecypoda are comparatively few in
number, and their origin is far more clearly discernible than that of
any other group. This is perhaps due to the fact that the essential
changes of structure required to convert a marine into a freshwater
bivalve are but slight. Both animals “ breathe water,” and both
obtain their nutriment from matter contained in water. Similar
remarks apply to freshwater operculate Gasteropoda. But the
passage from a marine to an aerial life involves much profounder
changes of environment, which have to be met by correspondingly
important changes in the organism. This may be in part the reason
why the ancestry of all Pulmonata, whether land or freshwater, is so
difficult to trace.

(B) GASTEROPODA, (i) Operculate.

Canidia, Clea, and perhaps Nassodonta are forms closely allied,
with but little modification, to the marine Cominella.t They occur
(in fresh water) in the rivers of India, Indo-China, Java, and Borneo,
associated with essentially freshwater species.  Potamides with its
various subgenera (Telescopium, Pyrazus, Pitmella, Cerithidea, &c.),
all of which inhabit swamps and mudflats just above high-water mark
in all warm countries, are derived from Cerithium; Assiminea,
Hydrobia, and perhaps Truncatella, from Rissoa. 1t is a remarkable
fact that in Geomelania (with its sub-genera CMttya and Blandiel/a)
we have a form .of Truncatella which has entirely deserted the
neighbourhood of the sea, and lives in woody mountainous
localities in certain of the West Indies. Cremnoconchus, a remark-

*Atiz. K. Akad. Wiss. Wien, T389, P- 4*

t Not to as has been generally held. The shape of the operculum, and particularly
the teeth of the radula, show a much closer connection witti Cominella-
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able shell occurring only on wer cliffs in the ghéats of South
India, is a modified Littorina. Neritina and Nerita form a very
interesting case in illustration ofthe whole process. Nerita is a purely
marine genus, occurring on rocks in the littoral zone, one species
iiowever (lineata, Chem.) ascends rivers as far as 25 miles from their
mouth, and others haunt marshes of brackish water.* Neritina is
the freshwater form, some species of which are found in brackish
swamps or even creeping on wet mud between tide marks, while the
great majority arc fluviatile, one group (Neritodryas) actually
occurring in the Philippines on trees of some height, at a distance of
a quarter of a mile from any water. Navicella is a still further
modified form of Neritina, occurring only on wetrocks, branches, &c.,
in non-tidal streams.

The great family of the Melaniida, which occurs in the rivers of
warm countries all over the world, and that of the Plcuroceridce,
which is confined to North America, are, in all probability, derived
from some form or forms of Cerithium. The origin of the Paludinidae,
Valvatida, and Ampullariidae, is more doubtful. Their migration
from the sea was probably of an eady date, since the first traces of
all three appear in the lower Cretaceous,! while Melaniida are not
known until tertiary times. Ampullaria, however, shows distinct
signs of relationship to Natica, while the affinities of Paludina and
Valvata cannot as yet be approximately affirmed,

(2) Inoperculatc.

Intermediate between the essentially freshwaterand the essentially
marine species come the group known as Gehydrophila, consisting of
the two great divisions Auriculida and Otinidce. These may be
regarded as mollusca which, though definitely removed from all
marine species by the development ofa true lung in place of a gili,
have yet never become, in respect of habitat, genuine freshwater
species. Like Potamides, they haunt salt marshes, mangrove swamps,
and the region about high-water mark. In some cases (Otina,
Melampus, Pedipes,) they live on rocks which are moistened, or even
bathed by the spray, in others (Cassidula, Auricula), they are
immersed in some depth of brackish water at high tide, in others
again {Scarabus), they are more definitely terrestrial, and live under
dead leaves in woods at some little distance from water. Indeed
one genus of diminutive size (Carychium) has completely abandoned
tlie neighbourhood of the sea, and inhabits swampy ground almost
all over the world.

* e.g. Ltocttger (Ber. Senckcenb. Gesel!., 1891), classifies severa! as brackish water species,

t It is curious, liowever, that while Ampullaria has developed a lung, it at the same time
breathes water through the gills. See, in particular. Fischer and ouvier, Comptes-Rendus
Cxi. p. 200, forrt full description of the process.
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To this same section Gchydrophila (though separated off by some
authors as Thalassophila) may he assigned two remarkable forms of
air-breathing “ limpet,” Siphonaria and Gadinia, and the aberrant
Amphibola, a unique instance of a true operculated pulmonate.
Siphonaria possesses both a lung and a gili, while Gadinia and
Amphibola are exclusively air-breathing.  Siphonaria lives on rocks
at or above high-water mark, Gadinia between tide marks, Amphibola
in brackish water at the estuaries ofrivers, half buried in the sand.
There can be little doubt that all these are marine forms which are
gradually becoming accustomed to a terrestrial existence. In
Gadinia and Amphibola the process is so far complete that they have
exchanged gills for lungs, while in Siphonaria wc have an intermediate
stage in which both gili and lung exist together. A curious
parallel to this is found in the case of Ampullaria, which is furnished
with two gills and a pulmonary chamber, and breathes indifferently
air and water. It is a little remarkable that Siphonaria, which lives
at a higher tide level than Gadinia, should retain the gili, while
Gadinia has lost it.

The ultimate affinities of the essentially freshwater groups,
Limnea, Physa, Chilina, cannot be precisely affirmed. The form
of shell in Latia, Gundlachia, and perhaps Ancylus, may suggest to
some a connection with the Ofinidae, and in Chilina, a similar
connection with the Aariculide. But, in a question of derivation,
similarities of shell alone are of little value. It is not a little remark-
able, for instance, that we should find a simple patclliform shell in
genera so completely distinct from one another in all anatomical
essentials as Ancylus, Patella, Siphonaria, Propilidium, Hipponyx,
Cocculina, and Umbrella.

Bouvier, on grounds of general organisation, regards* the
Hygrophila in general as Opisthobranchs adapted to an aerial life. He
considers that the Nudibranchiate Opisthobranchs have given birth to
the Pulmonata stylommatophora, and the Tectibranchiatc Opisthobranchs
to the Pulmonata basommatophora. Such a view is much more easily
stated than definitely disproved, but it seems open to serious
objection from other views than those which deal simply with
anatomy. The Opisthobranchiata are not, to any marked extent,
littoral genera, nor do they specially haunt the mouths of rivers. On
the contrary, they inhabit, as a rule, only the very lowest part of the
littoral zone, and are seldom found except where the water is purely
salt. In other cases, when the derivation of land or freshwater
genera is fairly well established, intermediate forms persist, which
indicate, with more or less clearness, the lines along which

* Le .Naturaliste, 1889, p. 242 £
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modification has proceeded. No such undoubted links can be
shown to exist, or to have existed, in the present case, between the
Tectibranchiiale Opisthobranchs and the Limnaeide. Bouvier indeed
finds this link in the Siphonariide and Amphibolidae, but the
connection {s of the slightest. It might be held, with equal, or more,
probability, that the Hygrophila are in reality derived from the land
Pulmonata, a section of which may be supposed lo have betaken
themselves to an aquatic life. Or we may hold, with Pelsencer,
that the reverse process has taken place, and that the Basom-
matophora are the direct ancestors of the Seylommataphora. In
this case, Succinea would be an intermediate link, with a curious
parallel in Onchidium, a pulmonate which has retrogressed* to a
semi-marine habit of life.

ORIGIN OF THE LAND FAUNA.
GASTEROPODA. (i> OperailaU.

On apriorigrounds, one might predict a double origin for land
operculates. Marine species might be imagined to accustom them-
selves to a terrestrial existence, after a period, more or less prolonged,
of littoral probation. Or again, freshwater species, themselves
ultimately derived from the sea, might submit to a similar trans-
formation, after a preliminary or intermediate stage of life on
niudbanks, wet swamps, branches overhanging the water, &c. Two
great families in this group, and two only, seem to have undergone
these transformations, the Littorinidce. and the Nerilid«. The
derivation of all existing land operculates may be referred to one or
other of these groups.

The power ofthe Littorinidce to live for days or even weeks without
being moistened by the sea may be verified by the most casual
observer. In the tropics this power seems even greater than on our
own shores. I have seen, in various parts of Jamaica, Littorina
muricata living at the top of low cliffs among grass and herbage.
At Panama I have taken three large species of Littorina (varia,
fasciata, pulchra) on trees at and above high water-mark. Cases
have been recorded, in which a number of L. muricata, collected and
put aside, have lived for three months, and L. irrorata, for four
months.f These facts are significant, when we know that the land
operculates almost certainly originated in a tropical climate.

The Cyclophoridce, Cyclostomatida, and Aciculidce, which, as
contrasted with the other land operculates, form one group, have
very close relations, particularly in the length and formation ofthe
radula, with the Littorinidce.

" Beryli, Miirphol. Jahrb. X. 172 f. t Calkins, Amer. Nat. xi. p. 687.
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On the other hand, the Helicinidae, Hydrocenidae, and Proserpinidce
ate equally closely related to Neritina. Thé Proserpinidae (restricted
to the Greater Antilles, Central America and Venezuela) may
perhaps he regarded as the ultimate term of the series. They have
lost the characteristic operculum, which in their case is replaced by a
number of folds or lamell® in the interior ofthe shell. It has already
been noticed how one group of Neritina (Neritodryas) occurs normally
out of the water. This group furnishes a link between the freshwater
and land forms. It is interesting to notice that here we have the most
perfect sequence of derivatives ; Nerita in the main a purely marine
form, with certain species occurring also in brackish water ; Neritina in
the main freshwater, but some species occurring on the muddy shore,
others on dry land : Helicina the developed land form, and finally
Proserpina, an aberrant derivative which has lost the operculum.*

GASTEROPODA. (2) Inopenatale.

The origin of these, the bulk of the land fauna, must at present
be regarded as an unsolved problem. Bouvier, as we have seen,
regards them as derived from the Nudibranchiate Opisthobranchs, the
evidence in support of such a view being purely anatomical. No
argument can be drawn in this case from the radula, which is very
variable in form throughout the Opisthobranchiata, both the great
sections of which order include genera possessing radule of a quasi-
Helicidan type, with a formula ccioo .

The first known members of the land Pulmonata. (Pupa ?,
Hyalinia) are from the Carboniferous of North America. Similar but
new forins appear in the Cretaceous, from which time to the present
we have an unbroken series. The characteristically modern forms,
according to Simroth,! are Helices with thick shells. According to
the same author, Vitrina and Hyalinia are ancestral types, which
give origin not only to many modern genera with simils, but to many
shell-less genera also, e.g., Testace/la is derived through Daudebardia
from Hyalinia, while from Vitrina came Limax and Amalia. A
consideration of the radule of the genera concerned certainly tends
in favour of these views.

Godwin-Austen, speaking generally, considers! genera of land
Pulmonata with strongly developed mantle-lohes and rudimentary
shell as more advanced in development than genera in which the
shell is large and covers all or nearly all the animal.

* One step even further (or perhaps it should be termed a "branch derivative) is seen in the
genus Smaragdia, which is probably a Neritina which has resumed a purely marine habit of life.

t SB. Naturf Gesell. Lcip*., 1886-7, pp. 40-48.
JL.and F. W. Moll, of India, iv., 167.
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NOTES ON THE STRUCTURE AND HABITS
OF JORUNNA JOHNSTONI.

By WALTER GARSTANG, M.A,,

Naturalist on the Staff’ of the Marine Biological Association.

T e nudibranch Jorunna Johnstoni, or Doris Johnstoni, as it was
called before the old genus Doris was subdivided, received a careful
description at the hands.of Alder and Hancock in their well-known
monograph, and characteristic figures of the species are given in the
same place. Another figure may be found in Prof: McIntosh’s “Marine
Invertebrates and Fishes,of St. Andrews,” Plate II, fig. 16. The
species has a fairly general distribution around our coasts, and may
be readily identified from Alder and Hancock’s excellent description.
In the present communication several points in its external form and
habits that merit attention will be described.

At Plymouth, Jorunna Johnstoni can be generally obtained at
low water from the large loose stones which lie on the northern side
of the great breakwater, and also from the Renny Rocks ; but
although a constant inhabitant at these places, it is never found in
large numbers. Unlike Doris tuberculata and other allied species, it
is not gregarious 5 and it also appears to be of stationary habit and
averse to migration.

Its form is, in general, depressed, and its contour extremely
variable. When in motion it usually assumes a narrow and elongated
form, the posterior end of the foot projecting slightly from beneath
the dorsal fold; but when at rest, the body usually broadens out
until the outline is decidedly ovate, sometimes even circular, the foot
being entirely concealed. The colour of J. Johnstoni is well
described by Alder and Hancock as “ generally yellowish white or
pale cream-coloured, occasionally of a huffish orange or lemon
yellow.” It is not uniform, however. The rhinophores and anal
tube are more or less deeply tinged with brown ; and the back
presents a mottled appearance, owing to numbers of darker spots
which are scattered all over it. These spots are mostly of a pale
brown or fawn-colour, and are small in size, but in addition there are
always present a few rather larger spots which are conspicuous from
their dark chocolate-brown or blackish colour and from their more or
less regular arrangement. They are five or six in number, and are
situated at various points upon three imaginary longitudinal lines,

A2



50 GARSTANG : STRUCTURE AKI) HABITS OF JORUNNA JOHNSTONI,

one of which runs down the middle of the back, while the other
two run backwards on either side from the rbinophores to the region
of the branchi®. Differentiations of the dorsal integument along
these three lines occur also in several allied genera, e.g. Goniodoris,
Idalia. 1t is the general arrangement of the dark spots in these
three lines which is constant; the actual position assumed by them
upon the lines is subject to extensive variation in different individuals.
The most symmetrical condition that I have met with is one in
which there are two spots in each longitudinal row, the anterior spot
in each lateral row being midway between the rhinophore and the
posterior spot. Under this arrangement the brown-pigmented
rhinophores seem to be the anterior members of the lateral rows of
spots and easily escape recognition. Often there are no spots in the
middle line at all (see Mclntosh’s figure); more rarely there are
more spots in the middle line than in either of the lateral lines (see
Alder and Hancock’s fig. 2). Lastly, an asymmetrical arrangement
of the spots in the lateral lines is very frequent: there may, for
instance, be only one spot on one side, while there are two, or even
three, on the other.

Another feature which is highly characterestic of this species is
met with in the disposition of the branchial plumes. These vary
slightly in number, from 12 to 16 in all; and when expanded, as
is almost always the case, they form a complete circle, enclosing the
anus, and assuming the' shape of a conical, tubular or cup-shaped
prominence, according as the number of plumes present is smaller
or greater.

Alder and Hancock have described the back as being “ closely
covered with very minute, equal, linear, and spiculose tubercles,
scarcely visible to the naked eye, and giving the cloak a granular
appearance,” and one of their figures (figure 4) illustrates this state-
ment. This account is correct and distinctive so far as jt goes, but it
is inadequate in regard to the structure of the individual tubercles,
and the figure can only have been drawn from a specimen in very'
poor condition. In a fresh and healthy individual the tubercles are
seen to have the shape of slender inverted cones, armed around
their sides with 5 or 6 stout spicules, which project freely beyond the
upper margins of the cones. Each tubercle, moreover, terminates in a
slender tentacular process which possesses powers ofslow contraction
and extension. When contracted, the tentacular process is quite
concealed within the crown ofspicules; hut when fully extended it
protrudes for a considerable distance beyond them. Its surface is
covered with cilia, and these appear to be stiffer and less vibradle at
the apex than on the general surface. Near the tip ofeach tentacular



GAP.STANO : STRUCTURE AND HABITS OF JORUNNA JOHNSTONI. 51

process is a small group ofopaque white bodies which appear to be
gland-cells.

I am inclined to believe that these curiously-formed tubercles
discharge both a defensive [spicules] and a tactile [tentacular
processes] function. So many fishes and invertebrates search for
their prey by the sense of touch that it is a distinct advantage
to a sedentary gastropod to have special tactile organs by which it
may be warned when to adhere more firmly to its place ofattachment.
Every one knows how firmly a limpet clings to a rock after being
touched or slightly disturbed.

The tubercles are uniformly distributed all over the back of the
nudibranch, except on the dark-brown patches, where they are more
scanty.

For several years I have paid attention to the habits of Jorunna
Johnstoni, both in its native haunts and in aquaria, in order to see
whether the peculiarities of the species are in any sense adaptive.
I believe that a decidedly affirmative answer can now be given to
the question.. Jorunna Johnstoni is a very convincing instance of
protective mimicry among marine animals—as complete in its own
way as the best of cases in the insect world.

In a paper* published three years ago, I drew attention to the
remarkably sponge-like appearance of an individual of this species,
the conical tube of branchial plumes simulating the protruding
osculum of a small Halichondria. So many additional details in
this resemblance have since been forced upon me that I can 110
longer doubt the reality of the mimicry ; and in this fact the key is
found to almost every peculiarity of form, marking, and habit which
distinguishes the species from its allies.

The nudibranch lives on the same stones as the small
Halichondria: (provided with only one or two oscula), which it
so closely resembles, and the sponges are far more plentiful than
the nudibranch.

The irregularly ovate contour of JorunnaJohnstoni, when at rest,
approximates closely to the form of the sponge. The osculum of
the latter is strikingly mimicked by the tube of branchial plumes.

The general colour of the two forms is the same, and the slight
variations in tint exhibited by the nudibranch are also found in the
sponge. The pale brownish spots on the back of Jorunna Johnstoni
are seen again in the sponge, where they seem to indicate the
positions of the inhalent pores or ostia.

The yielding, velvety, but spiculose surface of the sponge is
similarly found in the nudibranch, whose back is completely covered

jour. Mar, Biol, As*. (N.SOs pp. 174 and 178. See same journal, i8go, p. +4:.
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with minute spiculose papille, the structure of which has been
described above.

The only external structures in the nudibranch which are
altogether unrepresented in the sponge are the two dorsal tentacles
or rhinophores ; and these might conceivably nullify the effect ofall
the resemblances which have here been shown to exist. This
obstacle, however, has been overcome in a way that points most
decisively to the operation of natural selection. The presence of
conspicuous spots on the back of the nudibranch, coloured darkly
like the rhinophores, and arranged so that the rhinophores are
included in the same series, effectually deceives the eye,and conceals
the existence of projecting rhinophores from any but the closest
scrutiny.  The generally asymmetrical position of the dark spots,
and the irregularity of their size and tint, also conspire to prevent
the formation of any suspicion.

In conclusion, it should be stated that the advantage to the
species of so close a mimicry of sponges must be considerable, since
it has already been shown by me (“ Nature,” 1890, p. 418) that
sponges are highly distasteful to predatory fishes, and are shunned
by them under natural as well as artificial conditions.

AN ADDITIONAL OCCURRENCE OF
PLEUROPHYLLIDIA LOVENI IN BRITAIN.

iy W. A. HEROMAN, D.Sc., F.R.S., F.R.S.E,,

Professor of Natural History, University College, Liverpool.

In Professor M’Intosh’s interesting “ Note on the occurrence of
Pleurophyllidia loveni in Britain,” in the “ Conchologist ” for June,
p. 21, one record seems to have escaped notice. It is stated in the
Note that since the specimens mentioned in “ Forbes and Hanley’s
British Mollusca,” nothing appears to have been heard of the species
“till the Trawling Expedition of 1884.” But during that interval a
specimen was taken by the late Professor F. M. Balfour, off Dunbar,
in mud, from a depth of thirty fathoms, as is recorded in Leslie and
Herdman’s “ Invertebrate Fauna of the Firth of Forth,” published
in 1881.
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ON THE
PERIOSTRACUM OF HELIX ARBUSTORUM, Miill.

By G. SHERRIJFF TYE,

Birmingham.

ON cleaning the shells of this species preparatory to putting them in
my cabinet. I had often noticed that on the ultimate whorl for the
space covering the last period of growth and completion of the
shell, there appeared a dark fuscous covering which was readily
removed by a little vigorous rubbing with a damp cloth, leaving
the shell cleaner looking, and with its periostracum apparently
undisturbed

Last year I collected this species in plenty at Buxton and
Castleton, in Derbyshire, where it occurs generally distributed about
the district with various varieties, flavescens being fairly abundant.
My attention was thus more particularly called to the peculiarity
spoken of above. Careful examination revealed the fact that the
periostracum is double. This doubling starts from the commence-
ment of a period of growth—where it is scarcely perceptible—and
goes on gradually increasing in strength until the finish of that
growth, being most easily seen in the last, or finishing part.

The outer periostracum of early life is probably rubbed off by the
creature’s movements among damp vegetation, as it is not so firmly
fixed to the inner—or true—periostracum below it, as that is to the
shell. In patriarchal individuals it is not of such extent as in the
more recently finished shells, although I have never seen a shell
whereon it did not show plainly round and about the lip.

I have forwarded to Mr. W. E. Collinge five numbered shells in
illustration of my remarks, the first four being from Buxton.

No. i. The outer layer of periostracum is removed in a band
{going towards the mouth) to a line terminating below the
peripheral band. The inner periostracum is removed (exposing
the shell) in a line above the band, thus showing the two
periostracal layers.

No. 2 has the outercovering only, removed in a curve terminating
at the mouth above the band, but not below it.

No. 3 (var.flavescens) is treated in a similar manner to No. i, and
shows the three bands, shell white, lower periostracum lemon,
upper ochre.
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No. 4 shows the three bands as above, but running from the base
of the penultimate whorl towards the umbilicus (i.e., reverse
way to the others), the lip dark with its double covering, next
ochre lower covering, then shell.

No. 5 is var. flavescens just as it occurs in nature. When the
two layers of periostracum are present the shell is a dark
ochreous colour, when only one, it is a pale lemon, a small
spot of the inner coating is removed, showing the white shell.
Five of these shells were taken at Lassington, in Worcester-
shire; they are very pale. One in my possession has the
outer periostracum intact, and gently graduated from the end
of the second growth to the finish—a perfect example of
a beautiful shell—showing the double periostracum as clearly
as it can be seen, and the change of tint due to it.

If the last (completing) growth of a shell be dissolved in dilute
hydrochloric acid, the periostracum—which is not acted upon by the
acid—will plainly show the double layer, under the microscope.

I do not know whether this peculiarity may be found in other
species, I have examined many from various parts of the world but
failed to find it. As H. arbustorum has been considered the repre-
sentative in Europe ofa type having its home in California I turned
specially to the species from that part of the earth, but failed to find
any indication of a double periostracum, although it is readily seen on
every form of 11. arbustorum— from every country or locality—which
has come under my notice.

While speaking of this species may I ask if there is a true albino
variety? The ‘ax. flavescens is milk-white when denuded of its
periostracum—analogous to /1. aspersa var. exalbida. 1 have never
seen a shell of H. arbustorum which by any stretch of the imagination
could be called white with the periostracum on, though I note
Mocjuin-Tandon gives a var. albina.

In Science Gossip for August, Mr. Wigglesworth reports taking

pink coloured shells of this species—In June last I found pink
shells, which I kept on account of their colour, at the Wren’s Nest,
Staffordshire. The Molluscs were feeding on Coltsfoot (7ussilago
farfara, 1,.). Has the plant any influence in giving this colour to
the shells? It is known to entomologists that if the caterpillar of
the common Tiger Moth (Arctia cata) is fed upon Coltsfoot, it
gives rise in the perfect insect to varietal shades of colour in yellow,
brown, or black.
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SOME REMARKS ON THE COLOUR CHANGES
IN ARION INTERMEDIUS, Normand.

TSv\V. A. CAIN,

Joint Editoy, Mollinean Section, “ British Naturalist” ; Tuxf ordt Newark.

It appears to me that we shall be obliged to greatly reduce the
number of varieties generally accorded to our British Slugs, for
many of the forms usually considered distinct are merely stages in
the growth of a variety or species,; probably to write a full history of
any species it will be found requisite, not only to describe a number
of varieties, but under each variety to group the forms through which
it successively passes. Arion empiricorum, Fér., as is well known,
darkens with age, in many cases passing through stages of colouring
quite distinct from that which it finally assumes. Of this slug
I hope to say more at a future time, as I have a number at present
under observation, and am taking notes of the colour changes.

In A. intermedius the general change of colour appears to be
from dark to light. I have known this slug in its young state either
as dark green or yellow. On April 9th, 1H92, I obtained a number
of the green-coloured variety, and the following notes record the
various changes —

On May 24th they had “ slightly grown ; greenish-yellow in colour,
with more or less distinct slaty lines.”

June 5th.—“ Larger, and have lost the green colour, now yellow,
more or less bright, with well-developed lines, one specimen
with a dusky line down the centre of the back.”

June J7th.—* All four living, three full-grown. All very pale
yellow, almost white, uniform except sole and slime gland, which are
rather deeper. No lines on the sides of the body or around the
mantle.”

June 29th.—“ One appeared above the soil after watering,"—they
frequently penetrate into loose soil—* light yellow and bandless.”
After a second watering another specimen came to the surface, “light
yellow, almost straw-colour, with a very light touch of grey on the
centre and edge of the mantle, slime gland rather darker yellow,
almost unicolour.”

July 8th.— “ Retired below the surface.”

July.—* Very pale yellow, almost white, colour nearly uniform,
except slime gland and sole, which are rather deeper, no lines on
the sides of body or arouncl the mantle.”
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July 15th.—*“ Have now probably assumed their final colour;
mantle, dull greyish-orange; back grey; light greyish-yellow at the
sides ; caudal region and gland yellower.”

On returning from a journey I notice on August 12th a cluster of
about a dozen eggs, strongly cemented together into an irregular
mass. They are globular, pearly white, and barely 2 mm. in
diameter. The slugs are now of a more uniform yellow or orange-
yellow, than when last described.

From the above extracts from my note-book, it will be seen that
these slugs at different ages might have been described as distinct
varieties. I hope next year to observe the changes which take place
in those individuals which commence life with a yellow habit.

A REVIEW OF THE ARIONIDZ OF THE
BRITISH ISLES.

By WALTER E. COLLINGE,

Assistant Demonstrator in Zoology, St. Andrew's University.

In attempting to review a family of Slugs such as the Arionide,
I am only too conscious of how difficulta task I have undertaken
and of the ability and able memoirs of my predecessors, and yet
I venture to think that—imperfect as these pages must necessarily
be-the same will be of use and assistance to those who have not
had the facilities and advantages which I have been so generously
favoured with.

Through the kindness of many conchologists I have had
unlimited supplies of material to work upon, and [ take this
opportunity of thanking the many willing helpers who have so
generously assisted me, and to whom more special mention is made
hereafter. My thanks are specially due to the following gentlemen :—
Dr. R. F. Scharffi, B.Sc., Keeper of the Natural History Museum,
Dublin, who has not only supplied me with specimens of all the
Irish Ariotiidce, but throughout the preparation of these pages has
offered every assistance, and has most generously read over my MS.
before going to press; to Prof. W. C. M’Intosh, M.D., LT..D., F.R.S.,
who, during the Jatter part of July and the beginning of August,
allowed me to continue my researches, &c., at the St. Andrews’
Marine Zoological Laboratory; to Mr. T. D. A. Cockerell, F.Z.S,,
F.E.S., Curator of the Museum of the Institute of Jamaica, Kingston,
who has rendered most generous assistance and made many valuable
suggestions, as the following pages witness; to Mr. E. W. Swanton,
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Sittingbourne, Kent, who hasdevoted much time and care on my
behalf to the Anous of theS. and S.W. of England, forwarding
continual supplies; to Dr. Heinrich Simroth I am also much
indebted for very kindly examining doubtful or perplexing
forms, &c.; and to Signor Carlo Pollonera, of the Museum of
Zoology and Comparative Anatomy of the Royal University of Turin,

for examples of Italian and French Arians, &c.

INTRODUCTORY.

The Arionidee are a family of slugs distributed throughout the
E. and W. Hemispheres, the different sub-families, genera and species
of which have engaged the attention of anatomists, malacologists,
and collectors of almost every school. Prominent among such we
find the names of Férussac, Blainville, Nunneley, Platner, Jourdain,
Garnault, Simroth, Pollonera, Lessona, Binney, Heynemaun, Moreii,
J. G. Cooper, Godsvin-Austen and others.
The known genera may be conveniently grouped under four sub-
families, viz.—
1. Pkilomycince. 3. Binneyina.
2. Arionince. 4. Oopdtinc..

Until more systematic and minute anatomical investigations have
been made upon a many of the genera of these sub-families, but
little can be said respecting their affinities. The second family
having come more directly under my own observations, as embracing
all our British forms, is the one whose anatomy I am more particularly
acquainted with. I agree with Scharffi (36) who has very conclusively
shown that there is no ground whatever for including the genera
Arion and Geomalacus under the Helicidae ; Cockerell (5) considers the
Arionida more closely related to the Helicidae than to the Limacidae.
While these last two families have many points in common, I know
of no observations that have demonstrated any marked relation in
either of them to the Arionidee.

As previously stated, the Arionidee at present known to the
British Isles, are all members of the sub-family Arionina;, and may
be grouped in two genera, viz., Arion, Fér., and Geomalacus, Allman.
Both of these genera are characterised by the presence of a mucous
gland at the caudal extremity of the body. While such a feature,
at present, is characteristic of both of these genera, it cannot be said
to be so of the sub-family, for in the genus Anadenus, Heyne, it is
absent. Seeing that it is also present in certain Limacidce, it cannot
be looked upon other than a minor generic distinction. Mr. Cockerell
(4), whose classification 1 give below, recognises seven true and two
doubtful genera, viz. :
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Sub-family ARIONINZ .
1. Arion, Fér. 1819. 6. Prophysaon, Bid. & Binn. 1873..
2. Ariunculus, Lessona. 1881. 7.Anadenulus, Ckll. 1890.
3. Geomalacus, Allman., 1846. *8. Hesperarion, Simroth.  1892.
Lctourncuxia, iigt.  1866.
4. Anadenus, Heyne. 3863. [9. Tetraspis, Hageni«. 1885].
Ariolimax, Morch.  1860. lio. Aspidopora,, Fitz.  1833.].

Genus Arion, Férussac, 1819.

Body nearly cylindrical, elongated, strongly wrinkled ; mantle
shagreened or granulate ; tentacles separated at their base ;
respiratory orifice in front of middle of right edge ofmantle ;
genital orifice below and close to respiratory orificej keel
absent, a slight indication ofone in young forms;mucous gland
at posterior extremity ofbody, triangular, base of angle directed
towards the head ; shell consists ofloose calcareous granules in
some species,in others, however, they assume a more compact
form. Subject to great variation.

This genus was created by Férussac in 1819. It is confined to
the European region, with the exception of those introduced by
human agency into North America, New Zealand, St. Helena, &c.
There are nine species known to the British Isles,+

Moquin-Tandon has divided the genus.into two sub-genera ;
Lochea and Prolepis. 1In the former the shell is represented by a
series of unequal, isolated, calcareous granulations, and in the latter
by an aggregation of separate calcareous particles. Simroth (39)
divides the genus into Monairiide and Diatriidce, according to the
number of vestibules. Pollonera (31) classes the various species, &c.,
under four groups as follows :—

1. The A. empiricorum group. 3. The A. hortensis group.

2. The A. subfuscus group. 4. The A. bourguignati group.

The anatomy has been carefully described by Nunneley (28),
and still later, by Simroth (39), and that of various species by-
Lawson (22a) and Pollonera (29, 30, and 31), [ shall, therefore,
point out only the principal characters. There are four convolutions
of the intestine, thus being easily distinguished from Limax, which
has six. There are two tentacular muscles, which arise indepen-
dently, and supply the upper and lower tentacles— from the latter a
small labial branch is given off. The pharynx retractor muscle arises
beneath the mantle on the left side of the body wall; it divides into

Created since Mr. Cockerell's p*pcr was written,

t I am ranking all the forms mentioned here as species, as | have previously done in iny

HCatalogue of British Slugs.” It is quite possible, however, timt some may ultimately be sliowu
to be but sub-species.
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two branches, which pass to each side of the bucal cavity. There is
no retractor muscle to' the lower portion of the vas deferens. Strong
retractor muscles, however, are attached to the receptaculum seminis
and the oviduct. The most prominent and distinguishing feature in
the nervous system is the two large dorsal nerves. There is no
penis or muciparous glands, and the spermduct never has a flagellum
attached. During copulation the female portion of the reproductive
organs are everted.
Arion empiricorum, Fér., 1819.
N A. ater, Brit. Auctt.

BoDY convex above, contracted and rounded in front, pointed
behind ; varies greatly in colour, being various shades of
black, brown, red, and yellow ; tentacles strongly granulated,
considerably enlarged at their bulbs; sole variable; foot-fringe
variable ; ruge large, keeled, and elongated ; shell absent,
mass of small calcareous granules.

That the large black slug occurring in the British Isles is
the A. empiricorum, Fér., there can be but little doubt. Pollonera,
the principal authority on the Arionide, considers it specifically
distinct from 4. ater, L. Young specimens are often mistaken for
A. subfuscus and A. lusitanicus. Scharffi (35) has pointed out that if
adult specimens be tapped on the head, they invariably draw them-
selves together and arch the body, and if again tapped, the specimen
assumes a peculiar swaying movement from side to side. 1 have also
noticed this arched position in 4. lusitanicus, A. circumscriptus, and
A. intermedius.

ANaTtoMy.*—There are two vestibules, an upper and a lower one,
into the lower portion of the former the receptaculum seminis and
sperm duct ( = Patronstrecke of Simroth) open, the free oviduct opens
into the upper portion of this vestibule. The vas deferens is long, but
shows no distinct marking between the upper and lower portions, viz.
the vas deferens and sperm duct. The retractor musclesare attached
to the upper portion of the oviduct, and also to the duct of the
receptaculum. The hermaphrodite gland is of a purple brown
colour, but subject to much variation ; the duct is convoluted and
comparatively long. Scharffi (35, p. 539) mentions a variety in which
the retractor muscles are attached much lower down the oviduct.
This is, I think, likely to bo 4. lusitanicus, as 1 have found this to be
the case in what specimens I have examined of that species.

REPrODUCTION.—The eggs are deposited from June to August,
and average from 40 to 50 in number. Young specimens show

of Hr. ScltarfT has so recently described and figured the reproductive organs of most of the
forms here mentioned, that I have only given the principal points.
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prominent lateral bands and stripes, continued around the mantle.

Gain (17) records that young light-coloured varieties have darker

stripes at the sides and round the mantle, similar to those of

A. subfuscus.  When about half-grown the difference in colour

becomes less prominent, owing to the rest of the body becoming

darker. Simroth (39) looks upon the banding as an ancestral
character (“ Stambinde”). 1 know of no species of Arion in which

the bands are absent in the young form. Scharff (35, p. 515)

distinguishes between bands and stripes, “ the former dark, the other

light in colour.” I think it is preferable to retain the term band for
the largest and most prominent line—generally the upper one—and
the term stripe for the finer lines nearer the foot-fringe.

V ARIATION.—It is quite out of the question to here make any
attempt to review the whole of the minor varieties. A plan I have
previously adopted (io) has been here adhered to, viz., that of group-
ing the less important under the well-marked and characteristic
variations.

a fasciatus, Ckll. Possibly this form will have to be re-named, as
Seibert has described a v.fasciatus of A. rufus (probably it is
synonymous).

b—dineolatus, Ckll. Mr. Cockerell thinks this is the var. 4, of Leach,
from Cornwall. (See Synops. Moll. Gt. B., p. 67),

¢ -swamme.rda.mii, Kai., = marginatus, Moq. An interesting form.
The foot-fringe varies from yellow to an orange-red.

p- -rasoumouskii, Kai. Such forms as nigrescens, Moq., cinerescens,
Ckll., and plumbeus, Roebuck, are synonymous.

E—albus, Fér. Varies from white to cream colour.

f—ruber, Moq.-Tand. All the red and brown forms that I have
examined—and I must have seen some hundreds—should,
I think, be referred to this variety. The following may, therefore,
be looked upon as synonymous.

v. draparnaudii\ Kai. =draparnaudii, Moq., v. lamarkii and
johnstonii, Kai., v. brunneus, Roebuck.

G—hibernus, Mab. - violescens, Cllge., M.S. Notan uncommon form
in this country.

H- -bicolor, Moq. This handsome variety has been figured lately by
Scharff (35). 1 have noticed very little variation in the
specimens [ have examined,

i—pallescens, Moq. . Such forms as brunneopallcscens, luteopallescens,
and fuscolutescens are minor forms of this variety. The latter
name has been previously used for a similar variety by Pavia,
but Mr. Cockerell informs me that the term was merely
descriptive and not intended as a name, hence he re-described
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it, but at the best it is only a minor form of pallescens, and in
classing it as such, I am glad to know that Mr. Cockerell agrees

with me.

i —albolateralis, Roebuck.

This interesting variety has been found

to be much commoner than was originally supposed.

K— bocagei, Simroth.

variety.

Mr. Cockerell first drew my attention to this
Although the identical form figured by Simroth (41)

has not yet been found in this country, forms very closely allied
have occurred which, at Mr. Cockerell’s suggestion, I have
grouped under this variety (io).

VARIATIONS OF THE FOOT-FRINGE, &c.

The colour ofthe foot, footfringe, and linedles is subject to great variation.
The following table will illustrate some I have met with :—

Colour of Foot-fringe.

I.  Grey.

3. Yellow.
4’ o

5. Briek-red.

6. Orange-red.

7- L.i"ht-brown.

S. Chocolate.
9. Black.

10. White.

11. Greyish-violet,
te. Lightsteel-blue

i.5. .

—.

Colour of Linedles.

Absent.

Black.

Grey or black,
Black.

Chocolate or
brown.

Brown.

Black.

Absent.

Generally absent,
grey or yellow
when present.

Absent.

Deep black, very
narrow.

Deep black, very
narrow.

Colour of Body, &c.

Pale blackish.

Black, with slaty-
grey sides.

Typ.
Fllack', with slaty-

grey sides.
Brick-red.

Browni.

Black, with slaty-
grey sides.

Chocolate.

Black, sole also
almost black.

White or cream-
coloured.

Violet.

Typ.

Klack, with slaly-
grey sides.

Remarks.

—v.griscomarginotus,
D. & M.

= v.aldrovandii, Kai.
(= niger, D. & M.)
v.griscomarginat-us,
D. & M., probably
identical with this.
(T.D.A.C.).*

= v. marginellus,.
Scilrank.
= V.marginatus, Moq.
(T.D.A.C)).
Probably the salmon-
red coloured forra
mentioned by Scharff
(35.P-541)-\-.ntber.

Near v. Hnerescens,
Ckll.and v.marginel-
lus, Sch. (T.D.A.C.).

Nearv. hibernus, Mai'.
(T.D.A.C.).
—v. albus, Fbr.

aterrima, D.&M.

Vinae the initials T. XI A. C. occur, the desori],limi Ktis been stilmiittcil lo Mr. Cockerel]
upon which he has made the preceding remarks.
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Arion lusitanicus, Mabille.
= A. rufus, Morelet, Descr. d. Moll. Port., 1845.

It may be questioned by some whether this form is distinct enough
to rank as a species. Asyet, I have only seen very few specimens,
but both Simroth (41) and Pollonera (30) recognise its specific rank.
Both of these authors have figured it and its various colour variations.
Pollonera’s figures represent such forms as I have seen (30, pi. ix.,

figs. i—4), a number of Simroth’s figures represent young examples.

Arion subfuscus, Drap., 1801.
BoDY yellowish or greyish-yellow ; mantle generally covered with
a reddish-yellow mucous ; head and tentacles greyish ; sole
white, yellowish or grey; foot-fringe white or light-yellow ;
linedles grey; riigte short and flat; sulci blue; slime colourless.
For a long time this species was looked upon in this country as a
form ofA. hortensis or the young ofA. empiricorum. Cockerell (3) was
the first to separate it from these and rightly class it under this species.
The 4. flavus of Miiller, is thought by Scharff to have been an
immature form of this species. Like 4. empiricorum this species has
the foot-fringe transversely striated, and a dark head and tentacles.
The back and mantle are usually so largely covered by a thick orange-
red mucous, that the actual colour is at first doubtful. This mucous
secreted by the mucous glands of the integument and mantle, must
not be confounded with the slime, which is colourless.
Anatomy.—The lower vestibule is proportionately much larger
than that of A. empiricorum, the upper one being absent. The
retractor muscle has its attachment to the oviduct, far removed from
the vestibule. The oviduct and prostate are comparatively short.
The vas deferens is long and tapering. Generally the receptacular
duct exhibits a slight dilatation previous to entering the lower
vestibule, differing in this point from the' two preceding species.
The form of the reproductive organs in any but adult specimens,
is very difficult to diagnose. The absence of an upper vestibule and
the ] form of the oviduct, are perhaps the two most characteristic;
features. Mr. E. W. Swanton recently sent me some Arious from
Southampton, which I thought resembled 4. cottianus, Toll.; dissection,
however, did not support such a view. Simroth, who has seen a
dissection, writes me, saying, “ I think it is a very developed
A . subfuscus, richly folded in the distal copulatury portion of the
oviduct.” There were three specimens all alike and quite unlike
anything I have seen before in this species.
Reproduction.—The eggs which are deposited from June to
October average from 20 to 30 in number. They are transparent
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and of an ovoid form, varying greatly in size. The largest 1 have
seen were 3J x 2; ram. ; Scharff gives their size as 3 x il mm., and
ofsome deposited in captivity 2" x2 mm.

VariaTioN.—The three principal varieties of this slug are a red,
a grey, and a yellow form.

a—Var. nov. laterMus. Whole of body a deeji brick-red, not due
to the mucous ; bandless ; foot-fringe light-grey ; linedles light-brown
or chocolate.

This is not unlike in colour the A. rufus Cont. Auctt., viz., a
pure, brick-red. The colour rapidly fades in alcohol. I am indebted
-to Mr. A. W. Borthwick for examples of this variety, obtained at
Mount Melville, N.B., where he informs me it is fairly common.
Being a distinct and well-marked variety, I am grouping the minor
red forms wunder this name. Some little time ago [ sent
Mr. Cockerell descriptions of a number of the more important
variations that had come under my notice. For' the ordinary red ?
form 1 proposed the name rufescens, but Mr. Cockerell points out a
fact 1 had overlooked, viz., that Locard named a variety rufescens,
but did not, he thinks, describe it. He also mentions another form,
viz., v. normanni, Locns., which is a deep orange-red, varying,
however, to yellow. The rufofuscus, Drap., is another minor red form.

b—Var. nov. griseus. Grey, with light sides, bandless. The var.
krynickii, Kai., is a form of this variety. Mr. Cockerell sends me
the following description —“ Described as a species—is yellowish-
grey above, whitish below, with the banding becoming obsolete.”
Locard has named a var. cinereus, but 1 think the same has not been
described, in which case it would also fall under this variety, and
v. anereo-fuscus, Drap.

c—Var. succineus, Bouill. =v. flavescens, Clige. MS. This is
figured by Scharff (35, pi. lvi., fig. 18).

D—Var. aurantiacus.  Probably very closely allied to the pre-
ceding variety.

Arion intermedius, Normand., 1852.
Limax intermedius. Korni., Descr. six Limaces nouv. 1852.
Arionflavus, Moq.-Tand., Moll. terr. et fluv. de France. 1855.
,» hortensis, Jeffreys, Rrit. Conch. 1862.
Geomalacus intermedius, Mabille, Rev. 7.00l., p. 57. 1867.
" bourguignati, Mabille, Rev, Zool., p. 58.  1867.
i hiemalis, Drouet., Moll. Céte-d’Or., p. 27. 1867.
--------------- Baudon, Limae, du Dépt. de 1’Oise, pi. ii, fig.
2—4,1871.
' maOi/li, Baudon, Limae, du Dépt. de I'Oise, p. ii, pi. i,
fig. 8—12, 1871.
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Arion mabillianus, Baudon, Trois, catal. Moll, Oise, p. 8, 1884. (Not
A. mabillianus, Bgt., 1866).
,» flavus, Oessin, Deut. Excurs. p. 116, f. 55, 1884.
,» minimus, Simroth, Zeit. f. wiss. Zoo!., p. z8gr, 1885.

Bopy white, light-yellow or grey; head and tentacles dark grey ;
lateral bands faint or absent, diffuse on mantle; rugae have
minute conical spikes; foot, white, appears yellow, due to
slime.

This, the smallest of our Arions, was first identified as a British slug
by Dr. Scharff {34) in 1890. Like A. empiricorum it assumes the
peculiar arched position when at rest. Although priority rests with
Normand, as far as the actual name is concerned, Simroth (39) was
the first to re-establish its claim to rank as a species, on anatomical
grounds, in 1885.*%

Mabille (23), Drouet (15), and Baudon (2), have all classed this
species as a Geomalacus, chiefly from the fact that the calcareous
granules are sometimes found congregated together, and thus forming
an irregular shell.

The ruga are very peculiar in this slug, the apex of each forms
a minute knob-like projection or spike. In most of the specimens
I have examined, the lateral bands have been absent; they are never
very prominent however, and always diffuse.

Anatomy.—The vestibule is large. Like A . subfuscus, it has the
oviduct and prostate short. The free portion of the oviduct is short
and shows no bend, as in some species. There is but little difference
in the upper and lower portions of the vas deferens. The recepta-
culum seminis is generally of an oval form, being of greater width
than length.

R EPRODUCTION.— I have not been fortunate enough to breed
this form as yet, but my friend Dr. Scharff (35, p. 550), who has been
more successful, describes the eggs, &c., as follows —* The clusters
of eggs which 1 observed very frequently in August and September
never exceeded twenty. The eggs are remarkably large for the size
of the slug, being 2 mm. long by ii nun. broad. The young ones
of 8 mm. in length, which I bred in captivity, were ofa light-grey,
owing to the intestine being visible through the semi-transparent
walls of the body. The head was ofa delicate grey, and no bands
were visible on the body or mantle. Still younger ones, of 3 mm.
long, were of a very light red, with violet tentacles, and had emerged
from the egg three weeks after their deposition.”

* It is very questionable whether description* oi new species omitting an account of the
anatomy can be termed adequate, and malacologisLs are rightly uirrL'SING TO RFCOCWISR
inadéquate DESCRIPTIONS, or descriptions of shells apari from tire animal.
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VARIATION.— Mr. W. A. Gain very kindly sent me the following
descriptions. None of the variations seem to be important enough
to name (excepting, perhaps, No. i), and are probably due in a
large measure to the slime and food.

Form i (var. nov. plumbeus, Cllge.). Body very dark grey ;
mantle and tail only slightly tinged with orange ; sole very slightly
coloured, pale cream with darker central portion. Habitat, Newark.
Dr. Scharff records this variety from Lough Caragh, in Kerry, and
from Connemara, West Ireland.

Form 2. Body pale grey, almost white, faintly tinged with
yellow : mantle pale yellow lines, extremely faint; sole as type.

Form 3. A green form from Ossington. Were young specimens
which lost this peculiar green tinge as they grew older.

Form 4. Very pale yellow, almost white, colour nearly uniform,
excepting mucous gland and the sole, which are rather deeper in
colour. No lines on the sides or around the mantle.

Arion hortensis, Fér., 1819.

Bopy dark grey, light brown or blue: lateral bands generally
much darker than the ground colour, continued to front of
mantle ; head and tentacles dark greyish-blue; sole red or
yellowish, sometimes white ; foot-fringe variable ; ruga oblong,
closely set, coarse. Slight indications of a keel in young
specimens. Shell calcareous granules cemented together in
a somewhat oval mass,

This is, perhaps, the most perplexing of any of our British Arions,
assuming almost every colour variation conceivable. Pollonera has
made a number of species out of the various forms.

ANATOMY.— Both upper and lower vestibules are present, the
latter being the larger. The oviduct is long, and larger in the lower
portion. The large retractor muscle supplies both receptaculum
seminis and oviduct. There is'seldom any marked difference between
the upper and lower portion of the vas deferens. Scharff gives a very
typical drawing of the reproductive organs of this species (pi, lvii,
fig. 34). A figure of Pollonera’s (30 pi. ix., fig. 22) is, I fancy,
a variation.

REeproDUCTION.—The eggs are deposited from June to October,
and are generally in clusters varying from 30 to 40. They are
perfectly round and have a diameter of z mm.

VARrRIATION.—Numerous species and varieties have been made
trom immature examples of this species. A, hortensis differs very
markedly when young from the adult form, so much so that great
mare should be exercised before assigning to this or that species.
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A careful examination should be made of the living animal, and also
of the anatomy. The following synopsis will illustrate the more
important anatomical differences: —

A.- hortensis. A . bourguignati.
Vestibule ... Two. One.
Oviduct Long. Short.
Vas deferens Short. 1'Ong.
Sperm-duct (.- Patron.) Swollen. Not swollen.
Receptaculum seminis Globular. Long and pointed.

A— coeruleus, Cllge. (ri). Probably a distinct species.

b— rufescens, Moq. A well marked form with prominent lateral
bands, which are usually black.

C —niger, Moq. The var. limbata, Moq. (animal black or blackish,
foot-fringe orange or pale yellow) is probably a form of niger.

There are numerous intermediate forms, showing the gradual
loss of the bands.

d —griseus, Moq. This form can always be distinguished from any
of those classed under e, by the absence of lateral bands or
lines.

e—fasciatus, Moq. It is difficult to separate this variety from
v. leucophaea, Moq., and v. pyrenaica, Moq.

e— subfusca, C.Pfr. The var.fallax, Ckll., is probably a minor form
of this variety.

The var. albipes, Ckll., is, I think, only an immature example of
the type.. The lateral bands and lines vary greatly in this species.
[To be continued, )

CURRENT LITERATURE.

REVIEW.

Marine Shells of South Africa, by G. B. Sowerby, F.L.S., F.Z.S.,
London : Sowcrby. (Pp. 89, pi. i-v.)

“ The purpose of the present work,” says the author, “ is to give in a small
compass a list, as complete as possible, ofall the known Marine Shells of South
Africa, with references to figures in well-known works, descriptions of new
species, and figures not only of these, but some that have been described from
time to time by other authors without figures.” How far Mr. Sowerby has
succeeded in his purpose is at once evident, no less than 740 species being
enumerated, of which 323 are said io be confined to South Africa.

The work forms a valuable addition to Krauss* well-known catalogue, and
will, we feei sure, be welcomed by all interested in the Mollusca as a useful piece

of work well done. It is well printed, nicely got up, and carefully illustrated by
five plates.—H.
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ANATOMY.

On the Innervation of the Cerata of some Nudibranchiata. (Quart.
Jour. Micros. Sei., xxsiii. pp. 541-558, pi. 32-34, 1892.)

There has been considerable controversy oflate in regard to the nature of the
so-called epipodial processes of the Rhipidoglossa. Lacaze-Duthiers and others
ofhis school have denied their right to he regarded as pedal structures, and have
regarded them as palliai outgrowths, innervated from the pleural ganglia.
Pelseneer has disproved this statement, however, and has shown conclusively
that the processes in question are supplied by epipodial nerves, which arise from
the pedal ganglia.

It is still a moot point whether the dorso-iateral ridges and processes of
Opisthobranchia® Mollusca are homologous with the epipodia oi the Rhipido-
glossa, or whether they are not rather to be regarded as structures suigeneris (the
“ pieuropodia’ of Garstangi. In the present paper, Prof. Ilerdman and Mr. J.
A. Clubb have endeavoured to solve this problem by investigating the nerve-supply
to the processes (cerata) in several different types of Nudibranchiata. They arrive
at negative results upon the main point, owing to the remarkably different modes
in which tire innervation is effected in different sections ofthe group ; and they
conclude that the nerve-supply cannot be taken in this case as a sure indication
ofhomology. The following are the modes of innervation established.

In Polycera and Ancula (Holohepatiea) the nerve-supply is entirely derived
from the pleural ganglia, except that in Polycera there is a small accessory nerve
on the left side which springs from the pedal ganglion, according to Alder and
Hancock. In Hemirca (Ascoglossa) the innervation is also entirely from the
pleural ganglia. In Dendronotus (Cladohepatica) the cerata are innervated on
each side by two nerves, one of which is entirely pleural in nature, while the
other contains a pedal element (cf. the similar pleuro-perlal cervical plexus
described by Pclscneer in gymnosomatous Pteropoda and Aplysia). In Tergipes
(Cladohepatica) the innervation is entirely from the pedal ganglia ; as it is also in
Facelina (Cladohepatica), except for the existence of a small accessory pleural nerve
on the left side, which supplies only the most anterior clump of cerata.

The authors regard the innervation from the pedal ganglia only ( Tergipes) as
the most primitive condition, and suggest that this acrangetnent has been
secondarily supplemented (Facelina, Dendronotus) or entirely replaced (llerm<eat
Ancula, Polycera) by innervation from the pleural ganglia.

On the Eyes of the Mollusca. (Arch, de Biologie. T. xii.,, pp. 57—j50,

pits, iii—v.)

M. Victor Willems’ memoir is most interesting. The terrestrial Pulmonata
guide themselves principally by their sensation of touch. The distinct form of
objects can only be distinguished at a distance of from 1 to 2 mm., while
a confused image is obtained at a distance of a centimetre. All the Pulmonatc
Gastropods, both those which can and those which cannot sec, have dcrmaloptic
perceptions. They cannot perceive ultra-violet rays, but all are sensible of
different degrees of light, while a rapid change produces a greater sensation of
fear in freshwater than in terrestrial forms. Cyclostoma sees better than any of
the marine Prosobrancbiata, and is therefore regarded as being near to the
terrestrial Pulmonata.

On the Nervous System of Heteropoda. (Comptes Rend., cxiv., p. 775,
1892))

M. P. Pelsencer gives an account of his studies Ol1 the nervous system of
a number of Heteropoda. The pleural and cerebral ganglia are fused and the
visceral commissure crossed. He is of opinion that generally the nervous system
agrees with those strcptoncural Gastropods, which arc most closely allied to the
Heteropoda. The Heteropoda are modified Prosobranchs, the external modifi-
cations being largely due to their pelagic life.

Ori the Reproduction of the Dart. (Jy. Conch., p. 33, 1892)

Mr. R. Standen during an attempt to breed from a sinistral specimen of

H. aspersa, has made some interesting notes on the reproduction of the Dart,

which fully confirm the observations of Peréz, Collinge, and others, that this organ
re-formed in from five to seven days.
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On the Development of Chiton. (John Hopkins Univ. Circ., xi., pp. 79-80.)
M. M. Metcalf.

Morphology of the Prosobranchiata. (Morph. Jahrb., B. tS, p. 451.)
B. Haller.

The Genital Organs of Helix. (Zeit. f. wiss. Zool., B. liv., pp. 386-423))
H. v. Thering.

On the Paired Nephridia of Prosobranchs, &c. (Q.J. M. S., vol. 33,
pp. 387-623.) K. v. Erlanger.

Morphology of Lamellibranchiata. (J. Hopkins’ Univ. Circ., xi., p. 80.)
T. H. Kellogg.

EMBRYOLOGY AND DEVELOPMENT.
On the Viviparous Nature of Balea. (Jy. Conch., 1892.) Thomas Rogers.

HABITS AND HABITAT.

Some Observations on a Living Argonaut. (Arch. Zool. Expcr, et Gen.,

v. X, p. 57.)

Prof. II. de Lacazc-Duthiers has recently made some very interesting observa-
tions on a living Mediterranean Argonaut, the results of which tend to show that
previous accounts were very largely imaginative. When brought to the laboratory
the animal dropped its shell, but on both being placed in the aquarium it soon
reinstated itself again, and continued to float at the surface until it died.

The Genus Rissoa. (Brit. Nat., p. 155, 1892.) B. Tomlin.

CLASSIFICATION AND NOMENCLATURE.

The Genera Hadra and Cam@na. (Nachr. Deutsch. Malak. Gesell., pp.
69-73. 3892.)
Mr. H. A. Pilsbry acknowledges and replies to Dr. von MéllendorfPs criticism
(Nachr. (189t), p. 195) on his arrangement ofthe genera Hadra and Catuana in
the “ Manual of Conchology.”

On the Atlanta-like Larval Mollusc. (Ann. and Mag. N. H., p. 107, *892.)
Prof. W. C. MTntosh.

NEW GENERA AND SPECIES.

<

(See also under “ Special I'aujta” etc.)

Veronicella virgata. (Journ. Inst. Jamaica, p. 96, 1892.)

Mr. T. D. A. Cockerell describes this species, which anatomically somewhat
resembles v. floridana. The species is referred by Dr. Simroth to his group
“ Acrocaulier." Mr. Cockerell also mentions a species of Agriolimax—probably
Agr. Icevis—which is of interest, as the genus does not appear to have been
hitherto recorded from the West Indies.

The Shells of the Victoria Nyanza. (Ann. & Mag. N.H., p. 121, 1892))

Mr. Edgar A. Smith has an interesting article on the shells of the Victoria
Nyanza or Lake Oukcrcwc. The first shells recorded from this lake were five
species by Dr. H. Dohm in 1864 (P.Z.S., 1864), but as there is considerable
doubt as to whether these really were from the Lake, Mr. Smith excludes them
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until their occurrence is further established. In 1879 Dr. E. von Martens
mentions nine species from the S.W. shores. In 1883 M. fiourguignat, unaware
ofthese two preceding papers, recorded ten species as the first recorded from lile
Eake, In 1885 he described three more, and again in 1887 he described two
others, enumerating the thirteen previously known. Mr. Smith now adds the
following:— Viviparous victoria:, V. jucundus, and V. cepoides (spec, nov.),
Mutela rubens, Lam ., and Limosina parasitica (1'arreyss), and gives a complete
list ofall the known shells, viz., twenty-eight.

The fauna of this great lake appears to he Nilotic, and does not possess a
specialized fauna like the L. Tanganyika. Twelve of the known species have
been recorded from the Nile, and of the remaining sixteen species allied forms are
known from other lakes and rivers of Central Africa.

Additions to the Marine Mollusca of St. Helena. (Ann.and Mag. N.H.,
p. 129, 1892))

This paper includes records of (1) Additional Indigenous species ; (2) Species
found on a bloating Tangle ; and (3) Marine species found inland. In section 1
Mr. Edgar A. Smith describes and figures the following new species ~—Jeffreysia
atlantica, Tellimya producta, and T. simillima. [This latter form is probably
only a variety of 71 bidentata, Montagu, The grounds upon which it rests as a
species are certainly insufficient.] The occurrence of Montacuta ferruginosa
(Montagu) from so southern a locality is of interest. A fact worthy of note is
recorded in section 3, viz., that ofa large number of small shells at an elevation
of 700 ft. Mr. R. B. Newton has suggested that wind was the probable agent in
transferring them there, which seems very likely.

Agariste n. gen, (Journ. de Conch., pp. 78-81, 1892.)

The Marquis de Monlerosato proposes a new genus [Agariste) for the fossil
species Emarginula compressa of Cautraine. The characteristics are : Shell very

much compressed, apex capuliform, sculpture and base arched; otherwise as
Emarginula,

New Indo-Chirta Species. 1JOurn.de Conch., pp. 82-86, 1892.)

M. L. Morlet describes ten new species of Land and freshwater Mollusca
from Indo-China, viz. : Sir.-plaxis dugasti, Plectotropis hypcrteleia. Phania [?? 1
dugasti, Clausilia massiei., /actinopsis dugasti, Cbioretiraeta massiei, Paludina
laosensis, Spiraculunt massiei, Vreissensia massiei, Unio dugasti. The descriptions
are faitly full, but none of the species are figured.

New Species of Unio. (Journ. de Conch., pp. 86—94, 1892).

M. El Drouet thinks it worth while to describe (of course without figures) ten
new species of Unionidrr, from various localities.

New Species from Bolivia. (Le Nat., p. 178, 1892).

Mr. C. I'. Ancey describes the following species front Bolivia : Cyaneorbignyi.
Nenia orbignyi (allied to N. crossei), Odontostomus lemoinei.

Notes on the Genus Xerophila. (Both Mus. Zcol. Torino, No. 128, 1892).

Signor Carlo Pollonera’s review of this group of the Mollusca is one of more
than usual interest. The genus is divided into five groups, viz. (1) X. subproftiga
[X. menlita, i/villica, trimelina, and balteata, n. sp.); (2) X. emamieriami
\X. toarnier/lla and dims n. sp.!; (3) X. lallemantiana (X. parca n. sp.):
(4) X. neglecta {X. stossiciana, trinacrius, ventsia, mendica,janal/is, setiensis, and
listeriana n. sp.); the fifth group consists of a number of new species und
varieties, but the validity of some of the former is questionable.

New Land Shells from U.S. of Colombia. (Vroc. 700l. Soc., p. 296-9,
1892).

Mr. G. 15 Sowerby figures and describes the following species .—Bulimus

guentheri. Bulimulus koppcli, B. da-costtr, B. glandiniformis, Hyalinin gomezi
(probably belongs lo The Proscrflinidee), Clausilia magistra and Cycloms jilo-hratus.
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VARIATION.

Shell-bearing Mollusca of Michigan. (Naut. p. 31-35, 1893))

Mr. Bryant Walker has an interesting article on the J.imnaida: of Michigan,
illustrated with eight figures.

New Varieties of American Mollusca. (Jy. Conch., 189z) T. 1). A.
Cockerell.

New Variety of H. arbustorum. (Sei. (loss., p. 187, 1S92.) K. Wigglcs-
worth.

Notes on Varieties. (Brit. Nat., p. 153, 1892.) W. A. Gain.

SPECIAL FAUNA AND DISTRIBUTION.

Anodonta and Glabaris. (Zool. Ana., pp. 474-84, 1891, and pp. 1-3, 1S92.)

Dr. von Therirtg divides all the large freshwater Lamellibranchs {Naiades)
into two very distinct families, viz., Union/,to and Mutelidcr. according to
the nature of their larva. The genera such as Unit, Anodonta, &c., belonging to
the first, have a larva called “ glochidium” with an equally-valved shell
covering the whole animal, while the Mutelidts possess a larva of a very different
nature, the shell being small and the body of the animal composed of three distinct
patts.

The author then draws attention to the very dose relation between the South
American genus Glabaris and the African Spatha, and concludes with some
remarks Ol distribution which arc of great interest, as they differ very materially
from the views of Dr. Wallace, perhaps the greatest living authority on the
Geographical Distribution of animals.

Anodons according to Dr. von lliering occur in the Palrearclic, Nearctic, and
possibly the Oriental Region, but are absent from the Neotropic and Ethiopean,
where Glabaris and other Mutelid/e take their place. The Unionidee and Mntclidc
of North America show a relationship with those of Europe and Asia, but those
of South America consist of two separate elements which were produced by a
totally different distribution of land and water during the secondary period.

The first, which he calls the Chileno-patagonian element, is related to New
Zealand. The other has no connection with North America, but only with Africa,
and the author believes that there existed without doubt a land-connection between
Africa and South America, and between the Chileno-patagonian continent and
New Zealand during the Mesozoic Period. South America, as we find it at
present, has originated from a fusion ofvarious continents during tertiary times.

Molluscan Fauna of Porto Rico. (Journ. de Conch., pp. 1-71, 1892.)

II. Crosse has one ofhis admirable and exhaustive articles on the land
freshwater mollusca of Porto Rico, lie enumerates 128 species, 105 being land
and 23 freshwater. The former analyse as follows :—Glandina 5, Pelenites r,
Hyalinia 6, Helix 19, Gu<olis 3, Clausilia, Spiraxis, Simpulopsis, / jturia and
Pscudobalca, 1 each, Bulimulus 7, Macroccramus 3, Cylindrella 3, Pupa 2,
Slrophia 2, Leptinaria 3, Stenogyra. 10, Succinea 3, Vaginula r, Megalomastoma
3, Choanvpoma 3, Cistula, 3, Chondrepama 4, Helicina 9, Stoastoma 1, Melampus
4, Pedipes 1, Blauneria, 1, Truncatella 1. Removing the last four genera, which
can hardly be considered to belong to the land fauna proper, we obtain a total of
98 species. The freshwater species are :—Li/micea 1, Planorbis io, Ancylus 2,
Physa 1, Aplecta 1, Amnicola 1, Neritina 3, Dreissensta 1, Ettpera 2, anti
Cyrenella 1.

The affinities of the island arc, in the main, with San Domingo, of which it is,
geographically speaking, a fragment. It has also relations, less well marked,
with Jamaica and Cuba, and, to a still less extent, with the Lesser Antilles. The
presence of a single Clausilia, and of the genus Gleotis is very remarkable ; they
occur here alone in the West Indies.
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Land Mollusca of Halmahera Isle. (Nachr. Deutsch. Malak. Gesell,,
pp. 41-50, 1892.)
B. Strubell gives a list of land species recently found at Halmahera Isle
(Between N. Celebes and Waigiou). They are: Planispira 3, {halmaherica,
n. sp.), Geotrockus 1 {chondrodes, 11. sp.). Phania 2, Albertia 1 (pseudocorasia,
n, sp.), Leptodoma 1 (hnlmaluricum, n. sp. ; crenilabri-, n. sp.). The relations of
the island appear to be with Waigiou rather than with Celebes. One specimen
of the excessively rare Phania lampas, Mill., was procured.

Additions to the Mollusca of Nossi-Bé. (Nachr. Deutsch. Malak. Gesell.,

pp. 53-58, 1892.)

Dr. Beettger adds to his previous list the following new -species: -Situla
brancsiki, -V.filomarginata, 'J'ropidophorafreyi, and Neritina rhyssa,/,s.
Mollusca from the Isle of Giura, &c. (Nachr. Deutsch. Malak. Ge-elk,

PP- 59-73- >892-) . . .

Dr. Brettger gives a short list of species from the Isle of Giura, N. Sporades
iZl ginrica, n. sp.), and from Mt. Parnassus in Phocis.

Land Mollusca of Timorlaut Is. (Nachr. Deutsch. Malal;. Gesell., pp.
Si-102, 1892))

Dr. von Mollendorll enumerates 20 species of land molluscs from Timorltmi
orTenimber Isle (between Timor and the Aru Isles). They consist of l/aiicarion
I (Unimbericas, n. Sp.), Euplecta 1 (orientalis, n. sp.), KalieHa ), Lamprocystis 1,
Xesta 1, (micholitzi, n. sp.), Trocliomorpha 1, Patula 1 {brunnescens, n. sp.),
Uniola 3 (hemisphaerica, n. sp. ; tenimberica, n. sp.; bitceniala, n. sp.), Plcctculotei
(new subg.) 2 {goniostoma, n. sp. ; tciitccta, n. sp.). Cidaritis 3 (rkodochiJa, ». sp. ;
micholitzi, n. sp. ; tenuitesta, n. sp.), Corasia r (tenimberica, 11. sp.), Amphidromus
1 (columellaris, 11. sp.), Opeas 1, Succinea 1 (decussata, n. sp.), Leptopodia 1.
The relations, on the whole, are rather Indo-Malay than Australian, although
traces of Australian influence are not altogether wanting.

Mollusca of the Gulf of Siam. (Journ. de Conch., p. 71, 1892.)

MM. Crosse and Fischer add a number of marine species to the known lanna
of the Gulf of Siam. There is nothing of special interest.

Geographical Distribution of Ovula carnea. (Journ. de Conch., p. 77.
1892.)

M. I'. Fischer gives a note ou the geographical distribution of Ovula carnea,
Poir., hitherto known only from the Mediterranean. A single specimen has been
dredged offArcachon. Compare the occurrence of Conus mediterraneus. Cyclonassa
neritea, and Gastropteron rttbmm, 011 the same or neighbouring coasts.

Mollusca of E. Spitzbergen. (Zool. Jahrb., pp. 339-76, 1892.)

Dr. Krause’s paper deals with a collection of 76 species, seven of which are
additions to the known fauna. Pleuroleura suallcriis described as a new- species.
Its nearest allies are from tropical seas ; the nearest from the neighbourhood being
Pleurophyllidia loveni.

Land and Freshwater Shells peculiar to the British Isles. (Nature,
June 23rd, 1892.) R. F. Scharff.

Catalogue of the Marine Shells of Australia, &c., pt. ii, 1892. John
Brazier.

Terrestrial Mollusca of the Islands of the roadstead of Marseilles,
(Asso. Franc, pour l'avancement d. Sei,, p. 546, 1891.) G. Conlagne.

H. rotundata, v. alba at Conisborough, (Journ. Conch., p. 38, 1892))
Lionel E. Adams.

Achatina acicula at Ventimiglia. (Jy.Conch., 1892.) Rev.J. E. Somerville.
Pupa ringens in Guernsey. (Jy. Concii., 1892.) If. D. Marquand.

Amalia gagates at Withernsea, Yorks. (Naturalist, p. 253, 1S92.)
J. D. ButtereU.

Testacella scutulum, near York. (Nat., p. 253, 1892.) Edward beif.
Irish L. and F. Mollusca. (Irish Nat., p. 87-90, 1S92.) R. F. Scharfii
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PALAONTOLOGY.

Pliocene and Quaternary Molluscan Fauna of Oran. (Asso. Franc, pour
I’avance, d. Sei., 20th Sess., p. 383, 1891.) Paul Pallary.

MISCELLANEOUS.

Some Remarks on New Jersey Coast Shells. (Nautilus, p. 25, 1892.)
John Ford.

Notes on the North American Species of Succinea. (Naut., p. 29, 1892.}
T. D. A. Cockerell.

On the European Species of Pectunculus. (II Nat. Siciliano, p. 143,
1892.) Marchese di Monterosato.

NOTES.

New Varieties of Californian Slugs. By T. 0. A. Cockerell, F.Z.S.,

F.E.S-, Curator ofthe Museum of the Institute of Jamaica, Kingston.

(1.) Prophysetott andersoni, var. marmoratum. Mantle dark; marbled at
sides, not handed. Body whitish, darker on back; reticulations
marked in grey; back with a pale line.

Thia form is figured in 3rd Stippi. Terr. Moll. U.S.A., and is known by
ils dark, marbled mantle. It was found by Ur. Cooper at Haywards,
California.

(2.1 AgcioUmnx campestris, var. ornatipes. — Blackish-brown, except the paler
sides below mantle ; sole with the central area pale and the lateral
ones black or blackish, in striking contrast.

I.ake Merced, San Francisco Co.. California (Raymond). The names,
without descriptions, of both of these have been already published, the
first in Nautilus, 1891, p. 94, the second in the same journal, 1891,
P- S6-
Pleurophyllidia loveni in Britain. By F. (>. Grebbach, Berlin.

I have read with interest Prof. M'Intosh’s note on the occurrence of this rare
Mollusc in Britain, and I should be glad to learn if any comparisons have been
made of the marine mollusca of Scotland and those of S.W. Norway and Sweden.
Scbarff, in his recent work on the slugs of Ireland, mentions that the species
there are almost identical with those on the continent, both externally and
anatomically, but I find no reference to the anatomy by any of the authors cited
by Prof. M’Intosh. I would point out that an important omission from the
above-mentioned note is the record given by Messrs. Leslie and Ilerdman of an
example of P. loveni taken off Dunbar, fade their “ Fauna of the Firth of
Forth,” 1881.

EDITOR’S NOTES.

Mr. Ii. W. Swanton, of Sitiingbourne, Doddington, Kent, requests that any
conchologisls who have.not, as yet, communicated with him rs the Somersetshire
Conchological Society, will kindly do so as early as possible.

We invite the assistance of Malaeologists in the following departments;—
Fossil Mollusca and Cephalapoda.

Owing to the large number of original papers that at present are awaiting
publication, we have decided to omit for the present “ Societies” Proceedings,”
and the County Bibliographies.
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REVIEW OF THE GENUS PYRULA (LAMARCK),
AND DESCRIPTION OF A NEW SPECIES.

By C. 13 SOWERBY, F.L.S., F.Z.S,,

London.

Owing to Lamarck’s having grouped together as Pyrula (Pear Shells)
species not only of diflerent genera, but belonging to totally distinct
families, it has been regarded as amatter of some uncertainty to which
group that title should apply, most modern authors adopting it for
a group of Fusidce (Hemifusus and Melongena). Lamarck’s type of
the genus Pyrula. however, is the Pulla fictis of Linné, so that
Woodward* rightly gives Pyrulaficus as the type, but wrongly gives
Myristica (type melongena) as a sub-genus of the same. As is clearly
shown by Dr. Fischer, the true genus Pyrula consists of the very
well-defined group of Mollusca that has been variously called Ficus,
Ficula, and Sycotypus.  Fischer has, however, taken upon himself
to amend the spelling of the name, rendering it Pirula, which seems
to me a very unnecessary alteration.

Family Dolium :.
Genus PYRULA, Lamarck.
Synonymy.
Ficus, Klein, (non Linn.) Sowerby, Thcs. Conch., vol. iv, page 109,
plate 423.

Ficula, Swainson.
Sycotypus, 11. & A. Adams (non Browne).

SI'ECIRS.
Pyrula ficus, Linn.
Synonymy. P. jlevigata, Reeve, Conch. Icon., the type of the
genus. It is more distinctly pvriform and smoother than any other

species, and inhabits various Indian Ocean localities.

* Manual of .Mollusca.

CONCHOLOGIST, vol. *i, pt. 4
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Pyrula reticulata, Lamarck.

Synonymy. P.ficoides, Lam,, P. clathrata, Rousseau, P. fortior,
Moreii, P. decussata, Sowerby, as of Wood (Thes. Concii,, vol. iv,
pi. 423, figs, i and 3, not fig. 2). The more prominent spiral ridges
of this species are much closer than in P. decussata. 1t inhabits
various parts of the Indian Ocean as far as Japan, and a small
prettilv-colourcd variety is found on the Mauritian Coast.

Pyrula decussata, Wood.

Synonymy. P. ventricosa, Sowerby, P. reticulata, Sowerby, as of
Lamarck (Thes. Conch., vol. iv, pi. 423, figs. 6 and 7).
Distinguished from all the other species by its distant spotted spiral
ridges. Tryon gives the locality: “Panama to Cape St. Lucas,
Lower California.”

Pyrula papyracea, Say. F.m. {papyratia).

Synonymy. P. gracilis, Philippi, P. reticulata, Sowerby (Genera
of Shells). This species has been overlooked by various authors,
being probably taken for P. dussumieri, which it resembles in form.
No mention is made of it in the Thesaurus Conchyliorum. 1t
however, appears to be a good species, inhabiting, according to
Tryon, Beaufort, N.C., to WestIndies. Itismore coarsely sculptured
than P. dussumieri, and of a narrower form than P. reticulata,

usually very pale in colour, almost white, but brown within.

Pyrula dussumieri, Valcnc.

Thesaurus Conchyliorum, vol. iv, pi. 425, fig. 5. Synonym.
P. elongata, Gray. A species of very graceful form, narrow, tapering,
finely ridged and delicately painted, with light brown undulating
streaks. Habitat: China Sea.

Pyrula tessellata, Kobelt.

Kiister (Ficula), plate 2, fig. 3. Synonym, P. reticulata var.
Sowerby, Thes. Conch., vol. iv, pi. 423, fig. 2. A very pretty
and easily recognised Australian species. It is smaller than any ofthe
others and nearly white, ornamented with rows of rather distant brown
spots. It has been erroneously taken for the P. gracilis, Philippi.

Pyrula filosa, Sowerby, nov, sp.

Testa pyriformis, solidiuseuht, dilute fulvescens, transversim
jusco lineata; spira Ireviter conica, afice obtusiuscula;
anfractus 5, convexi, spiraliter lirait, longitudinaliterfilo-striali;
anfractus ultimus ventricosus, Liris angustis numerosis parum
elevalis, alternatim fascis, striis filiformibus cancellatis sculptus
apertura lata, fauce fusco tincta; columella sinuosa; peristoma
simplex.

Long. 80, map diam. 48 millim.

Habitat: Hong Kong, China.
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This species may readily be recognised by its numerous and
regular transverse brown lines. Compared with P. reticula/a it is
more ventricose, has a more elevated spire, and its canccllating
ridges are more prominent, regular, and distant. In form it more
nearly approaches P. ficus, but in point of sculpture admits of no
comparison. True specimens of this interesting species were
brought by Dr. Hungerford from Hong Kong, and as far as I know

these are all that have as yet been found.

NOTICE OF AN IMPERFORATE SPECIMEN

OF HALIOTIS.

By EDGAR A. SMITH, F.Z.S.,

Zoological Department, British Museum, London.

In the “Annals and Magazine o fNatural History ” for 1888, vol. i,
pp. 419-421, I gave an account of a very remarkable specimen of
Haliotis, possessing two rows of perforations instead of the normal
single series. I now beg to call attention to a specimen which, on
the contrary, has not even the one series which is so conspicuous
a feature in this genus. This peculiarity appears to be of the
greatest rarity, for I only find that one notice of its occurrence has
ever been published, nor has it been observed by any of the
conchologists and others whom I have consulted.

«

Jeffreys* in his account of H. tuberculata, mentions that “ Very-

young shells are imperforate,” and that “one in Mrs. Collings’
collection has no orifice, although it is an inch and a quarter in
length.”

The present specimen, presented to the British Museum by
Dr. C. C. Claremont, is two and a quarter inches long, and evidently
is also an example of the well-known species of the Channel
Islands,

The “very young shells” referred to by Jeffreys as being
imperforate are the mere fry, not more than two to three millimeters
in length. A specimen without orifices exceeding this length must
be most exceptional, for, of the thousand specimens of Haliotis in
the Museum, not one exhibits this peculiarity, nor has it ever been
observed by Mr. G. B. Sowerby and others who have had an
opportunity of examining large scries of this genus.

* British Contfiology, vol. iii» p. 281.
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The cause of this abnormality is a matter of mere speculation.
That the animal exhibited some unusual feature is fairly certain, and
it seems to me probable that the slit in the mantle, which falls in a
line with the perforations, was entirely absent, or, at all events,
united at the end near the outer margin of the shell. In this case,
as there would be no interruption in the margin of the mantle, a slit
or notch (afterwards to be perfected into a complete opening) would
not be formed in the shell.

«

Jeffreys states that “the number of open orifices in the shell
corresponds with that of the tubular folds of the mantle.” In the
first place, the so-called “ tubular folds” are not folds, but merely
tentacular filaments, and, in the paper already referred to, I have
shown that in reality there are only three of these filaments or
tentacles, and that they are always located in the same relative
positions upon the edges of the mantle-slit. It was also pointed out
that the number of open perforations indicated the length of the
mantlc-sht, but nofthe number of the filaments.

In addition to this interesting specimen, Dr. Claremont has also
presented to the Museum three other very remarkable abnormal
examples of the same species. In one there is an enormous
development of the colutnellar surface, giving that part of the shell
a solid, heavy appearance. The two other specimens are remarkable
for their abnormality of form. This appears to have arisen through
injuries received at an early stage of growth, the result being that
they became contracted, much raised and arched over the back, with

the perforation nearer the margin than usual.

A REVIEW OF THE ARIONIDZ OF THE
BRITISH ISLES.

By WALTER K. COLLING E,

Df.nton.strator oj' Jiio/ogy, Mastw ('o/tegc, Binnmgham.

(Continuaifrom f. 66.)

Arion celticus, l'ollonera, 1887.

"A. hortensis affinis : dorsum mediocriter rugosum ; clypeus minute
granulosus :  oliviceo - mnigricans, atrinque, nigro-zonatum,
minutissime anreopunctatum, lateribus pallide-griseis nigro-
variegatis ; solea pallidc-flava ; pedis margo pallide flavus
imperfecte griseo-lineolatus; caput et tentacula nigricantia.
Mucus soleae etpedis aurantiacus. Long. max. 30 milli’
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It is very questionable whether this form exhibits sufficient
anatomical differencés to justify its being separated from A. hortensis.
It was figured and described by Pollonera in 1887 (29), but Simroth
(41), who has also examined specimens, thinks there is no difference
between It and A. hortensis. His figure of the reproductive organs
differs entirely from that given by Pollonera.

Mr. Cockerell (8) pointed out some little time ago that
A . celticus might he expected to occur in the south-west of England
or the south of Ireland. Since then I have dissected a number of
forms very closely resembling Pollonera’s figures and description.
In April last Dr. Scharffi very kindly sent me examples of Irish
Arionidte, one example of which he thought might he A. celticus ;
externally it was very like Pollonera’s figure, but the general
anatomy agreed with A. hortensis. Specimens received from the
south of Oxford and from Middlesexwere compared with the original
figures, but anatomically they were not constant enough to warrant
me in saying they were A. celticus, although very closely allied.
I have, however, received from Mr. E- W. Swanton examples from
Doddington, Kent, and from Southampton, agreeing in all particulars
with the original figures and description. Specimens received from
Signor Pollonera from Brest, France, agree with those from
Southampton in almost every detail.

Arion cottianus, Pollonera, 1889.

“A hortensi proximus, a quo differt statura panlulum minore,
dorso minus rugoso, solea subtiliorel’

“ A leviter rugosus, sordide griseus, mediofuscatus, laieraiiter atro-
castaneo zonatus et reticulatus. Solea subtilissima, pallida :
margine externo augusto (flavo f), postice nigro-fiunctulatc, et
sublineolato, ad glandulum camlalan nigrescente.  Limacella
nulla. Long. (in alcool) 15 mill.”

This interesting species was figured and described by Pollonera
(30) in 1889. Mr. E. W. Swanton sent me three examples of this
slug in June last from Southampton!. A dissection of one made by
myselfagreed with Pollonera’s figure and description, and Dr. Scharffi
very kindly made a dissection of a second specimen and agrees with
my determination. The above three specimens measured respectively
35, 36, and 37 millm. when alive, and about 25 millm. in alcohol.

Arion fasciatus, Nilsson, 1822.
Limaxfasciatus, Nilsson, Hist. Moll. Suecia;, p. 3, 1822,
Arion hortensis, var. alpicola (partim), Férussac, Hist. Moll., pi, viiiA,
fig. 4, 1S23.
circumscriptus, Johnston, Edinburgh New Philosoph. Journ,,
p. 74, 1828.

”»
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Arion marginatus, Kickx, Bull. Acad. Roy. Sei. d. Bruxelles, T. iv,
p. 139, 1837.
,»  leucophanes, Normand, Descr. six limaces nouv., p. 6, 1852
(description insufficient).
hortensis, var. grisea, Bourg., Maiae. Gr. de Chartr., pi. i,
fig. io, 1864.

- a'upuyanus, Bourg., Maiae. Gr. de Chartr., p. 30, pi. i,

figs. 1-4 (young examples).

»  bourguignati, Mabillc, Rev. et Mag. Zool., p. 138, 1868.

" neustriacus, Mabille, Rev. et Mag. Zool., p. 138, 1868.

,» ambiguus, Pollonera, Contrib. a Studio deigi Arion europa,

p. 13, pi. ix, figs. 16-21, 1889.

Bobpy light grey, yellow or brown; lateral bands darker than
ground colour, continued to front of mantle ; head and
tentacles dark or greyish blue ; sole white or light yellow ;
foot fringe greyish-white or yellow ; ruga narrow ; keel
variable, distinct in young specimens.

In introducing Nilsson’s A.fasciatus as the type of a slug found
in this country, it will be necessary to enter in some detail into the
history of the same, and my reasons for classing as synonyms
A. circumscriptus, bourguignati, and ambiguus. In 1822 Nilsson
described an Aritm (Limax)fasciatus, and still later used the same name
for very different species than his type, but this does not in any way
invalidate his original description. In 1828 Johnston (22) described
an Arion circumscriptus, which seems to have been overlooked by
most authors until brought to light again by Pollonera. In 1868,
Mabille (24) described an Arion bourguignati which Mr. Cockerell (7)
pointed out was the A. circumscriptus of Johnston, and in 1889
Pollonera described an Arion ambiguus which 1 am now referring to
A . fasciatus.

After a careful study of an exceedingly large number of
specimens of all ages, I am of opinion that all the above forms are
synonymous with Nilsson's type. The A. circumscriptus and
A. ambiguus arc not keeled, whereas the A. bourguignati is. In the
young stages A. circumscriptus exhibits slight traces of a posterior
keel, but the presence or absence of a keel is quite an unimportant
matter, as such slight external modifications— which differ greatly
according to age and environment- ate insufficient for specific
distinction.

Signor Carlo Pollonera has very kindly written me at some
length respecting these forins, and he is of opinion that for the
keeled form the name A. bourguignati, Mabille, must be retained,
and if A. circumscriptus, Johnst, is not keeled, he thinks we had
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IHitter accept it for what he has described as A. ambiguus, which
lie states is an Arion bourguignati not keeled. Mr. Cockerell has
niso suggested “ that it is perhaps not unlikely that 4. circumscriptus
was founded on A. ambiguus, rather than A. bourguignati proper,”
but he thinks that both the British and Continental forms are
specifically identical. Reference to the anatomy will alone solve the
problem whether these three slugs are each distinct species or forms
of one species. I have not the slightest hesitation in saying that
the internal anatomy of the three is identical. Forms of

A. bourguignati received from Pollonera have been compared with

the A. circumscriptus and A mambiguus found in this country, and

T fail to see any distinctions worthy of note that would specifically

separate them, therefore, we have no alternative but to accept these

three names as synonyms of 4. fasciatus, Nilsson, for the type of
this author was certainly an 4 rion bourguignati.

Like A. empiriconirn,. etc., it assumes, when tapped upon the
head or an attemptis made to lift it, the peculiar arched form.

ANATOMY.— W hilst showing affinities with A. hortensis, there
are certain well marked and permanent characteristics. The single
vestibule is large and well developed. The free oviduct is short
and seldom exhibits a broad and narrow portion. The vas deferens
is considerably longer than in 4. hortensis, slender in the upper
portion, dilating a little in the lower end, but very rarely, if ever,
exhibits swollen portions at its juncture with the vestibule. The
receptaculum seminis is elongated, terminating in an attenuated
apex, quite distinct from any other British 4 rion.

R EPrRODUCTION.—The eggs are deposited from April to July.
The young forms are often of a light-yellow or straw colour, as
described by Johnston (22).

V ARIATION.— There are three well marked varieties in Britain,
viz., a brown, a yellow, and a silver-grey form.

a— neustriacus, Mabille. This and the variety ¢ seem to be the two
forms generally met with in the British Isles. The var.
subfusca, Roebuck, is synonymous with this.

\s—flavescens, UNigg. (11). A not uncommon form.

C—var. nov. griseus. Animal a light silver-grey with darker grey-
lateral bands. Bourguignat named a figure of Fcrussae’s
A. hortensis, as var. grisea, which is probably a form of
A .fasciatus and not hortensis. Descriptions of figures, in my
opinion,” are not admissible in any rational system of
nomenclature, and as the grisea of Bourguignat does not seem
to have been -since recorded, I am describing the above,
which, as far as I can learn, is not found on the Continent.
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D —armoricana, Pollonera. Recorded by Mr. Cockerell (6) from
Sturminster Marshall, Dorset.

The known varieties may be classed as follows :—

Arion fasciatus, Nils.

No keel in adult. Keel present in adult,
v. neusiriacus, Mab. (brown), < v.neustriacus, Mab. (Continental
v. flavescens, Clige. (yellow). | form),
v. griseus, Cllge. (silver-grey), j f v. miser, Poll,
v. armoricana, Poll. - I Not found in the British Isles.

Geomalacus, Allman.

BoDY sub-cylindrical ; mantle and upper portion of the body
black or very dark grey, spotted with yellow, these markings
forming more or less interrupted stripes; head and tentacles
dark grey; sole light yellow; foot-fringe brown with transverse
linedles ; ruga long and closely set; respiratory orifice at the
front of the middle of the mantle; genital orifice at the base
of the right lower tentacle ; mucous gland at the posterior
extremity of the body, opening by a transverse slit; shell
solid.

This genus was established by Allman (r) in 1846. It resembles
the genus Arion in having a caudal gland, which, however, opens
transversely and not longitudinally as in the former genus. The
genital orifice lies behind the base of the right lower tentacle, thus
resembling the Limacidae. There is a solid internal shell, not unlike
that found in Limax.

There is but one species found in the British Isles, and that
occurs in Ireland Only. It also occurs in the north-west of Spain
and in the north of Portugal. Much rubbish has been written
about the genus by French malacologists, which many years ago
induced Dr. D. F. Heynemann to reply to the various observations
in a masterly paper (20-21a).

Geomalacus maculosus, Allman, 1846.

Bopy a glossy brown or deep grey, the mantle and back being
spotted with a scries of yellow or yellowish-white markings
which are often close and regular enough to give it the
appearance of longitudinal bands; head and tentacles dark
grey ; sole yellowish-white.

This interesting slug was discovered by Mr. William Andrews in
the autumn of 1842, “on rocks around Lough Carrough, to the
south of Castlemain Bay, Co. Kerry, in the west of Ireland." It
was described by Allman in 1846.
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ANATOMY.— The digestive system resembles that of 4rion. The
reproductive organs are very characteristic. There is a well
developed retractor muscle which has its attachment just where the
vas deferens opens into it. The vas deferens is much larger than in
Arion, and the oviduct shorter. The penis is very long and consists
of the largely-developed duct of the receptaculum seminis.

REPRODUCTION. From the observations of Signor de Silva
e Castro the eggs are transparent and exceedingly largo, measuring
from 5 to 7 mm. long and 3 mm. broad (41).

H ABITAT.— Dr. Scharffi who has collected this slug in its natural
habitat, says he found them among lichens, “The dark grey lichens,
with the white or yellowish fructification, conceal the slug perfectly,
and there is no doubt that we have here a most striking instance of
protective colouring,”

The species has been figured by Allman, Heynemann, Scharffi
Forbes and Hanley, Jeffreys and Rimmer, the last three being
I presume, copies of Allman’s figure. The best illustrations are
those of Scharfii and Heynemann. There are also figures of the
anatomy, Dr. Scharfii informs me, in Ann. and Mag. ABw York
Lyceum of N.H., vol. xi, 1874, in a paper by Binney (the figure is
completely wrong, I am informed), and also in Codwin-Austen’s
“Land and Freshwater Mollusca ofIn d ia pi. xii.
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ON THE AFFINITIES OF THE GENERA LIMAX,
ARION, AND HELIX.

By K. F. SCHARFF, Pir.D.,, B.Sc., M.R.LA,

Natural History Museum, Dublin.

T~ reply to my note on the affinities of the genera Limax, Arion,
and Helix, Mr. Cockerell states that he does not think any
systematic conchologist would be found to unite Um ax and its allies
with Helix in one family. This remark shows that Mr. Cockerell is
not acquainted with the current literature on the subject, for this
is the very arrangement which has been adopted in the most
important work ever published on slugs, viz., that of Sitnroth.
According to Mr. Cockerell, however, the true result of the

researches of Simroth and others is that the A rionida’ arc more
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related to the Helicidce than to the Limacidae Dr. Simroth must feei
rather surprised to learn that, although he endeavoured to show in
his work the close anatomical relationship of Helix and Limax,
nevertheless the frue resultis that they are not related at all.

W ith regard to the exotic forms, it is too premature to speak of
their relation to European genera before anything of their anatomy
is known. The arrangement based entirely on the characters of the
jaw and lingual ribbon will probably be found to be altogether at
fault when the rest of the anatomy is taken into consideration.

THE BRITISH ARONIDAZA.

By T. D.A. COCKERELL, F.ZS., F.E.S.,

Curtdor o fIke Museum o fthe, Institute off amnica, Kingston.

NATURALLY, I have been much interested in reading the first part
of Mr. Collingei Review of the British Arionide. There has been
a great deal of difference of opinion about the species and varieties
in this group, so that anything that may be written on them is liable
to provoke discussion ; butthe purpose of the present note is merely
to refer to a few statements which seem to be in need of correction.

If 1 am mistaken about any of them, I shall be glad to be put right.

Page 58. Aspidoporus should not, I think, be included in any list
of slugs (vide P.2.S., 1891, p. 221). According to very strict
priority, it seems that Aspidoporus, Fit/.., 1833, should replace
Amalia ; and Clytrupelta, Heyn., the section Pirainea, but in
both these cases the older name was not accompanied by
a proper definition. I never regarded Aspidoporus as a genus
of Arionidee, doubtful or otherwise.

Phenacarion, Ckll., is a genus or subgenus 0 Arionince, not
given in the list. It seems to me to be at best a subgenus of
Prophysaon, but Mr. W. C. Binney, in his latest work (4th
Suppl. Terr. Moll. U.S.), treats it as a valid genus.

Page 60. I cannot agree as to A. empiricorum var. ruber. The
var. ruler Moq. (the prior name for which is lamarckii, Kai.,
1851) is the bright brick-red form so common in various parts
of the continent, but not found, so far as I am aware, in the
British Island. Dr. Scharff refers to this form in “ Slugs of
Irelandp.538 and p.555,remarking on its absence in Ireland;
I gave some notes on the same variety in Ann. Mag. N.H., 1887,
p. 174. It occurs at least as far south as Pau, in the Basses

Pyrenees, where it was found by the Rev. J. W. Horsley (in
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1890), from whom I received a living specimen. In the same
year Mr, F. G. Fenn brought me one alive from Echternach,
Luxembourg. The ordinary red-brown form in Britain is
Moquin-Tandon’s var. vulgaris, which is generally considered
to be the Linnean rufus. This is also no doubt Kaleniczenko’s
v. jonstonii [jvv], although the figure in Férussac quoted in
connection with it represents lamarckii—at least in the copy at
the British Museum, It isto be noted that linnc {Syst. Nat.,
F,d. xii.) quotes a Listerian figure as representing his rufus,
although there is also a reference lo the [Iii. Sua. 1t is the
same in the xoth F.d., where Lister is also quoted under Limax
ater. However, if the Scandinavian slug is really distinct from
ours, the Linnean names must belong to it by preference.
L. albus, Linn., does not appear until the 12th ed., and is based
on a description by Miiller. Férussac considered his 4. albus
to be Muller’s species ; and Moquin-Tandon’s four varieties of
it are evidently based on Muller’s descriptions.

On page 61 there is a reference to the var. marginellus,
Schrenk. This is, I believe, the same as v. marginatus and
v. swammerdamii, and has long priority.

Page.61. 1 certainly did not say thatvar. No. 9 was near v. hibernus.
Evidently the identifications of v. hibernus and v. aterrima have
got transposed.

Page 62. 1 believe that Heynemann was the first to record Arion
subfiscus as a British species, in 11D ie nackten Landpulmonaten
des Erdbodens” (1885), p. 34. When it was first recognised in
Britain, I wrote to Hr. Heynemann about it, and he informed
me that for some time he had been aware that it existed with us.

Page 63. Why isArion hortensis of Jeffreys put down as a synonym
of A. intermedius? 1t is Jeffreys’ A .flavus (Brit. Conch.,vol. v,
p. 153) that is identical with intermedius.

Page 66. Arion hortensis var. leucophaea is alm ost certainly identical
with Arion circumscriptus. The name has priority over
bourguignati and dupuyanus.

THE BRITISH ARIONIDA: A REPLY.
BY WALTER E. COLLIN (IE,

Mason Collegey Birmingham.

I HAVE to thank Mr. Cockerell for his kindly expressed criticism—
for his paper is hardly a series of corrections, as I will endeavour to

show, and to substantiate what I have written.
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Page 58.— In Mr. Cockerell’s paper (P.Z.S., p. 221, 1891) he

<

mentions Aspidoporus, Fitz., as a “ supposed genus, and founded
really on a species of Amalia,” under the Arionintx. 1 never
for a moment regarded either Tetraspis, Hagenm, or
Aspidoporus as belonging to the Arionide, but in reproducing
Mr. Cockerell’s classification, I was obliged to include them.
No mention is made of the latter genus under Admalia? (lae. cit.
p. 223).

Respecting the genus Phenacarion, Ckll., I have not, as yet,
been able to satisfy myself that there are sufficient anatomical
differences to constitute generic distinction.

Page 60.— Mr. Cockerell thinks the 4. euipiricorum v. ruber, Moq.,
is distinct from the red variety which occurs in this country,
whereas I think the two may conveniently be referred to one
variety.

Page 6t.— Evidently the identification of v. hibernus and v. aterrima
is incorrect, but this is Mr. Cockerell's error and not mine. It
was copied direct from his MS., and unfortunately has escaped
my notice or I should have made some note or correction.

Page 62.— 1 am wrong in speaking of Mr. Cockerell as the first to
separate 4. subfuscus from other Ariens. Dr. Heynemanni
record was unintentionally overlooked.

Page 63.—The synonym A. hortensis, Jeff., is, I think, correct;
Jeffreys undoubtedly included 4. intermedius, Normand,
amongst his light-coloured and young 4. hortensis.

Page 66.— Probably 4. hortensis v. leucophaea is only a synonym of
A. fasciatus— and as such I use it—butit has been regarded by
many writers as a var. of 4. hortensis, and in using the word
I wished to show that if a form ofhortensis, it was only a minor
of v. fasciatus, Moq.

CURRENT LITERATURE.

REVIEWS.

Fauna fossile terziaria di Markusevec in Croazia. Con un elenco
delle Dreissensidee della Dalmazia, Croazia e Slavonia. Descritta
du S. Ellisina. (Reprinted front the Proc. of the Cronlian Nat. 1list, Soc.,
vol. vii, 1892, pp. 113-210.)

This paper consists of four sections, vis. : Preface ; I. Mollusca of the Congeria
Beds; II. Mollusca of the Sarmatian Beds ; III. Appendix : List of the
Dreissenside of Dalmatia. Croatia and Slavonia. To these are added a short
Postscript and an Index to the species in pts. i. and iii.

Markusevec is situated about seven and a half kilometers N.N.W. of Agcam,
and the Congerian and Sarmatian Beds are usually referred to the Pliocene and
Miocene respectively ; but in his postscript the author states that there is some
doubt as to the actual geological horizon of the beds here in question.
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The mollusca detailed in pt. i. from the former deposits, are freshwater, with
four terrestrial examples—undetermmed species of Lim ax, Helix, anti Succinea,
and Cydostoniajogia. Altogether the list shows lio species, of which a very
large number are described as new.

The occurrence amongst them of the genus Caspia, established by Dybowski
for species now living in the Caspian Sea, and of forins (Baglivia n.g.) closely
approaching the Liobaikalia of Lake Baikal, is perhaps the most interesting fact,
since it points to the probability of the Markusevec deposits having been formed
under conditions similar to those now obtaining in the two inland salt-watcrs
named.

Dr. Brusina is, however, in error when he gives [891 as the date of
foundation Caspia, since the first part of volume x. of the “ Malakozoologische
Bldtter” was issued in 1887, and the genus is duly noted in the “ Zoological
Record ” for that year.

Incidentally it is pointed out under Cyclostoma that if Hanley's statement be
correct, the recent C. elegans, Milli., is identical with Tuabo reflexus, So that
the strict prioritavian will, we suppose, be hastening to conceal this well-known
species under the designation of Pomatias reflexus !

Out ofthe twenty-two marine forms cited in the second list, only three have at
present been determined, so that much cannot now be said concerning them.

The third list, or Appendix, enumerates twenty species of Congeria and seven
of Dreissensia, recent and fossil, with their distribution in the regions to the south
and cast of Agram. It includes eleven new species, some of which appear to have
been figured in certain still-unpublished plates that are to illustrate an extended
work on the fossil molluscan fauna of Dalmatia, Croatia, Slavonia and the
adjoining Slav territories.—(BV).2

Systematic List of the Frederick E. Edwards’ Collection of British
Oligocene and Eocene Mollusca in the British Museum (Natural
History). By Richard Bullen Newton, F.G.S., London : 1891. (Pp. 365).

So little attention has been devoted by malacologists in this country to Fossil
Conchology, the subject has fallen almost entirely into the hands of a few
palacontologists. ~ The list before us is therefore one which will be welcomed by
all as coming from a competent conchologist who has had the guidance and
assistance of many well-known authorities.

Besides the Edwards’ Collection, there are comprised in this list the types of
the Eocene Mollusca in the Bowerbank, Brander, Brown, Dixon, Gardner,
Mantell, Prestwich, Shrubsole, William Smith, Sowerby, Wetherell and Wise
collections; in all enumerating 255 genera and 1229 species, of which 428 arc
Lamellibranchs ; 786, Gasteropods; and 15, Cephalopods.

It is impossible in the space at disposal to even enumerate, much less to
discuss, the many important changes in classification and nomenclature that are
here introduced. A few of the more important are :—

Axtiui-a, Poli, 1795 has priority of Pectunculus, Lani., 1799-
Artica, Schum., 1817 . 5y ,, Cyprina, Lam., 1818.
Meretrix, Lam., 1799 I ys ,» Cytherea, Lam., 1806.
Cnspidaria,G .iii.Nardo, 1840 ,, 5 ,, Hetera, Gray, 1834.
Thovana, Gray, 1847 ,, 5s ., Dactylina, Gray, 1847.
Seraphs, Montfort, iSro - 5s ,, Terebellum, Lam., 1799.
Lampusia, Schum., 1817 ys vy ,, Triton, Montfort.
Triplex, Humphrey, 1797 >, ,j ,, Pteronotus,Swainson,1840.
Sycum, Bayle, 1880 5s 5s ,, Lciostvnia, Swainson.
Batillaria, W .H .Benson, 1842 ,, s ., lLampania, Gray (1840), 1847.
Pahulesirina, d’Orbigny ' Hydrobia, Hartmann, 1821.
Generally speakmg we approve ofrnostofthe Chang,es there are, however, several
notable errors. A practice we have often condemned as childish, and

unscientific, is that of naming genera, species, tec., after relations, friends, tvc.,
or places, and we regret to find that Mr. Newton makes no exception to the bad
example set by the British Museum authorities as regards this point. Where a
new name has been introduced, it would have been useful to indicate that of the
old genera or family, e.g., Lampitsidie, R. B. Newton (= Triionide, Montforti.
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In all departments of paleconLology there is a tendency to multiply species on
very fine differences, and many of these in the present list might be wisely
reduced. Of 585 MS. names proposed by Mr. F. B. Edwards, “ it is the
author's intention to describe and figure in due course, all these specimens.”
There is a useful Bibliography, an Appendix by Mr. George F. Harris, F.G.S.,
“ On the Corrcllation Table of British with Continental Tertiary Strata,” and
a short preface by Dr. Ily. Woodward. The list is carefully and well executed.
After each species is given the author’s name, references to works in which there
arc descriptions or figures, synonyms, and the horizon and locality where it occurs.

On the whole Mr. Newton is to be congratulated on the completion of
a tedious undertaking well carried out.—W. E. C.

Manual of Conchology by George W. Tryon, jim. Continuation by H. A.
Pilsbry (ist Ser., pts., 53 anti 54 ; 2nd Ser. pis. 29 and 30). Philadelphia :
Academy of Natural Sciences.

Parts 53 and 54 of Series I. contain the commencement of the Polyplacophora.
Many new species, principally from Carpenter's MS. arc described, though we
regret to notice that a largo proportion are unfigured. = The new species are :
Lepidopleurus granoliratus, Cptlﬂ (near asellus), I.. rugatus, Cptr. (near asellus),
L. curvatus, Cptr., Spongiochiton productifs, Cptr., Ciuotopleura gemmea, Cptr.
(somewhat like Ischnochiton mertensii), C. armillata, Cptr., Callochiton princeps,
Cptr., Stereochiton lobatus, Cptr. (has general aspect of Mopalia vespertina),
Ischnochiton floritlanus, Pilsbry (allied to 1. limaciformis), /. fallax, Cptr.,
I. acrior, Cptr., I. cariosus, Cptr., and 1. conspicuus, Cptr. (all four near
I. magdalenensis). I, solidior, Cptr., I. asperior, Cptr., I. perornatus, Cptr.,
I. haddoni, Pilsbry, 1. macgillivrayi, Cptr. (near I. oniscus). I, biscutptus, Cptr.,
I. newcombi, Cptr. (near 1. radians), I. radians (near t. interstinctus), I. aure-
stinctus (near Tr. flexus), 1. decipiens, Cptr., I. corrugatus, Cptr., I. cooperi, Cptr.,
(near mertensii), /. sinudentatus, Cptr, Comment on the arrangement of the
sections is best reserved until publication of the introduction, ire, In Series II.,
pts. 29 and 30 continue and complete the Genus Cochtostyla. A commencement is
made with the supplement to the Hdicida, advancing as far as Microphysa.—
E.R.S.

ANATOMY.

The Asymmetry of Univalve Mollusca. (Journ. do Conch., pp. 117-208,
1892).

MM. Fisher and Bouvier have a long and admirable article on this subject.
They first enumerate the existing instances of sinistra! mollusca, according as the
“ sinislrosity ” is (1) generic, (2) specific, (3) monstrous, cases in which the species
is indifferently dextral or sinistral being specially dealt with. Jho relations
between the position of the internal organs and the way in which the spire is
curled are then discussed. In all cases of “ monstrosity," the position of the
organs is found to be reversed, the pulmonary aperture, e.g., if normally on the
right side, is then on the left. The same may be, and generally is, the case with
all normally sinistral species ; and of these, two large forms, lanistes boltenianus
and Chrysodomus contraria are submitted, by the authors, to a detailed anatomical
examination, in some cases, however, e.g., sinistral Ampuliaiicr, this displace-
ment of the organs does not take place, anti it is shown that these, and similar
“sinistral” species are, in reality, “ ultra-dextral,” that is lo say, the spire is
wound upside down, the apex being where the umbilicus should be, and vice
versa. ~Thus Planorbis is really sinistral, and apparently dextral scarlanform
monstrosities are only specimens in which the umbilical region has become
convex. The American genus Pompholyx, though apparently dextral, is really
ultra-sinistral, the pulmonary and genital orifices being on the left side.

The general question of the a,symmetry of Mollusca is then discussed, especially
with regard to its original causes. The authors incline decidedly towards the
views of Spcengel and Biitschli on the primitive mollusc and its developments, In
crawling, as distinguished from swimming and burrowing mollusca, the growth of
a shell to shield the viscera produced a displacement of balance, and the shell
and the parts it covered fell over, in dextral species, to the left. Thus was
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occasioned, first a compression, and then a displacement of the anus and the
intestine leading to it ; the position of the anus moved gradually to the fore part
of the right side, while the shell settled down more to the rear of the animal.
This displacement of the anus was mainly produced by an arrest of growth
affecting the entire right side of the body in a narrow space situated immediately
Peneath the palliai border, from the mouth to the left branchia.  This torsion of
the anus occasioned a twist of the branchia; through 180% the original left
branchia becoming the right, and vice versa, while, as regards the nerves, the
visceral commissure, being involved in the twist, since it lay over the intestine,
became crossed or chiastoneurous. Observations of (he growth of the embryo,
particularly those of von Erlanger on Paludina, tend to confirm the truth of this
rather complicated hypothesis.

Not the least interesting of (he matters dealt with in this very important paper,
is a most ingenious explanation of a well-known but obscure phenomenon which
occurs in some species on our own shores, viz., the occurrence, in a dextral shell,
of a sinistral embryonic form at the apex. This is the case with Odostomia,
Eulimella, Turbonilla, Mathilda»with a few OpiSLhObraiiChS [Acteon, Tornatina,
Acteoninai, and with one genus of Pulmonates [Melampus). It is suggested
that in these genera the embryonic shell was, as is obvious, sinistral, but that at
a given period, for some unexplained reason, it changed, little by little, the
direction of its inclination in relation lo the axis of the body, and so became
dextral.

These arc but a few of the points dealt with in this extremely important and
admirably-written article, which is sure to give occasion to further discussion of
the theories therein set forth.—A.II. C.

The Anatomy of Siphonaria gigas, Less. (Arb. Zool. Inst. Wien, x. i,
pp. 71-100, 3 plates, 1892.)

1lerr IL Haller’s lucid and valuable paper will repay careful study by every
morphologist interested in the Gasteropoda. Siphonaria, which has been
variously regarded as a Limpet and as a Pulmonale, he shows, by a complete
anatomical investigation, to be an Opisthobranch, nearly allied to the Umbrellide,
but more primitive iii many of its characters than any other member of the
Opisthobranchia. The resemblance of its shell, foot, and pedal musculature to
those of Patella he very conclusively demonstrates to be homoplastic,—an
adaptation to a similar sedentary life upon rocks.

Cerebral ganglia connected by unusually long cerebral commissures. Ccrcbro-
pedal, cerebro-pleural, and pleuro-pedal commissures very short and stout, but
quite recognisable. Several enormous ganglion-cells occur on main ganglia, as in
other Opisthobranchs with concentrated central nervous system : apparently
bipolar in cerebral, unipolar in pleural ganglia,—poles prolonged into the various
commissures. Two pedal commissures, one behind other; but anterior com-
missure seems to be a mere pedal chiasma, where fibres of inner pedal nerves
cross over into ganglia of opposite side. ~Two anterior visceral ganglia, con-
nected with pleurais by long, stout commissures which pass through the cerebrals,
as in Prosobranchs. A single posterior visceral ganglion lies asymmetrically
behind right pleural, and is connected with it and with left pleural by short com-
missures. Innervation of various organs is fully described.

There are two hard jaws (carnivorous); radula myrioglossate, resembling
especially that of Umbrellidae  Crop large and long (contained Ophiurida).
Stomach small, spherical, receiving two hepatic ducts. Intestine long. Rectum,
deep black colour ; anus, middle of right side.

Mantie-cavity of large horizontal extent ; opening in middle of right side by
a small aperture (adaptation to rock-life).

Nephridia two | one right, one left. Rigl]m ephridium entirely in roofoftnantle-
cavity ; ureter on its right side, on level with anus ; no certain connection with
pericardium. Left nephridium larger than right, bilobed,—one lobe in roof, one in
floor of mantle-cavity ; the common duct opens on left side of cavity, between it
and pericardium, afler first giving off a short funnel which opens into left corner
of pericardial chamber. The presence of two nephridia in Siphonaria is an archaic
character, unique among Opisthobranchia. ~The smaller size and absence of
nephrostome perhaps point, to incipient degeneration of right nephridium.
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Generative apparatus particularly simple ; peculiar absence of accessory glands.
Spermatozoa and ova in separate follicles of hermaphrodite glands. Penis
invaginable, grooved.

Heart obliquely situated on left side of floor of mantle-cavity : ventricle
posterior, sinistra) ; auricle anterior, dcxlral. This disposition of heart’s axis
closely approaches that of Prosobranchia. Auricle receives two branchial veins
(cf. Umbrella, in which Haller cites Moquin-Tandon as to existence ofa posterior
vein also, bul degenerate).

Gills in form of a U-shaped series of plumes along posterior border of mantle-
cavity, decreasing in size from right to left, and bounded internally by a venous
channel, externally by an arterial channel. There is a group of particularly large
plumes on right side anteriorly, separated from remainder by a transverse blood-
vessel, which connects venous lacuna? of right nephddium with branchial artery.

Haller regards each gill-plume as a true ctenidium. He derives the Opistho-
branchia from the Prosobranch stem, at a stage when the ctenidis, nephridia and
auricles were still paired. The ctenidia then became serially repeated down each
side of the body (cf. Chiton, where the multiplication of ctenidia is also correlated
with the duplication of the branchial veins).  Subsequently the entire left row of
ctenidia, together with the left auricle, was lost; and Siphonaria is regarded as
representing this stage, slightly modified in adaptation to the conditions of roek-
existence. The Umbrella-stage is reached by degeneration of the posterior part of
the complete ctenidia! scries, the so-called gill-plume of the Pleurobranchia being
represented iii Siphonaria by merely the right anterior group of large ctenidia.
Correlated with this degeneration, the composite gill-plume of the Pleurobranchia
is regarded as having migrated backwards (cf. position of anus), thus causing
a corresponding rotation of the heart’s axis, until the auricle came to lie behind
the ventricle once more.

A special group of Tectibranchia—the Semicyclobranchia—is proposed for the
reception of Siphonaria and any other forms that may Ire found to possess the
complete right-sided series of ctenidia.

We may point out two objections to this ingenious theory in its present form.
Firstly, we fail to verify Haller’s reference to Moquin-Tandon’s “ Recherches sur
rOmbrolle ” in regard to the existence of a rudimentary posterior branchial vein
behind the gill-plume in that form. An anterior and a posterior vein are
certainly mentioned ; but they are equally functional, and convey the arlerialised
blood to the auricle from the anterior and posterior parts of lile functional gill-
plume respectively. Now much of Haller’s reasoning depends upon the supposed
existence of this rudimentary vein.

Secondly, if the mantle-cavity of Siphonaria is compared with the sub-pallial
furrow of Umbrella, it may readily be seen that the position of the “ ctenidia” in
the former is diametrically opposed to several of Haller’s contentions. The small
posterior “ ctenidia" on the left side in Siphonaria can only represent the most
anterior ctenidia in Umbrella; for the gradual reduction of the branchial or
palliai invagination in Siphonaria would result in the straightening out of the horse-
shoe-shaped row of “ ctenidia ” nntil the apex of the left limb became anterior,
and the apex of the right limb posterior iii position. The mode of attachment
of'the large “ ctenidia ” in Siphonaria points equally to the same conclusion.

We commend these points to I-Ialier’s re-consideration.—W. G
The Liver of Gasteropoda. (Bull.Sei.de la l-rance, etc., xxiv, 87 pp.,

pts. 1-6, 1892.)

Mons. H. Fischer’s paper is of great interest. ~ The various stages of develop-
ment are dealt with at some length. The principal variations are noted, e.g., the
symmetry of the hepatic lobes, the number of hepatic canals, &c. Although this
oigan can be traced from a comparative primitive condition to a somewhat
complex one, M. Fischer does not think the general modifications which can be
established, are sufficiently important to base generic, &c., distinctions upon.
Limax maximus v- cinereo-niger,W olf. (Ann. and Mag. N.H ., p. 435, 1892))

Mr. Walter E. Collinge, who has lately examined British examples of this
variety, confirms the remarks of Simrolh and Scharffi viz., that it is but a colour

wvariation of  maximus, L., and that there are no anatomical differences in the
two forms of sufficient importance to raise it to specific rank.
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Contributions to the Knowledge of the Mollusca. (Zeit. f. wiss. Zool.,
lif, pp. 578-590, 1892, i pi.)
Herr J. Thiele opposes Pelsencer as to the nature and homologues of the
eptpodium, which he regards as an organ of the lateral line, homologous with
that ofthe Polychacta.

Anatomy of W. Indian Helices. (Proc. Acad. Nat. Sei. Philadelphia,
p. 128, 1892.) H. A. Pilsbry.

Anatomy of some American Molluscs. (Proc. Acad. Nat. Sei. Phila-
delphia, p. 213, 1892). II. A. Pilsbry.

Excretory Organs of Pulmonate Gasteropods. (Compt, rend, cxv,
p. 256, 1892.) L. Cucnot.

Colourless Globulin in Patella. (Comp, rend., p. 259,1892). A. ii. Griffiths.

Histology of the Salivary Glands in Cephalopods. (Arch. f. Mikv.
Anat., xxxix, p. 596, 1892.) B. Rawitz.

Note on a large Squid (Ommastreohes pteropus, Stp.). (Jour. Mar.
Biol. Ass., ji, pp. 314-321, 1892.) E. S. Goodrich.

EMBRYOLOGY AND DEVELOPMENT.

Development of Proneomenia. (Comp, rend., cxiv., p. 1211, 1S92))
G. I'ruvot.

CLASSIFICATION AND NOMENCLATURE.

Classification of the Nudibranchiate Gasteropoda. (Sempers Reisen im
Archipel der Philippinen (2), II-, It, xviii, Wiesbaden, 1892, pp. 993-1105.)

Prof. Bergh gives in this large quarto memoir a complete and revised classifi-
cation of the Nudibranchiate section of the Opisthobranchia, which latter, as is
well known, ire divides into three equivalent groups, the Tecdhrauchia, the
Ascoglossa, and the Nudibranchia. His earlier sub-division of the Nudibranchia
into the two sections, Kladohepalica and Holohepatica, is retained. No strict
grouping of the eleven families of the Kladohepatica is attempted, although they
include such different types as Adiolis, Phylliroe, Pleurophyllidia, and Tritonia ;
but the fifteen families of the Holohepatica fall into four sections, the Dorididae
cryptobranchial«, the Porostomata, the Doridide phanerobrauebiate, and the
Corambidae, and of these the Porostomata (Doriopsis, Phyllidia) are especially
connected with the D. cryptobranchial«, and the Corambidie with the
D. phanerobrancbiaue.

Bergh seems to regard the Nudibranchia as diphyletic, for he connects the
Kladobepatica with the Aplysiidae and Bullidae through the Ascoglossa (Oxynoe,
Stiliger, Ac.), and the Holohepatica with the I'lcurobranchidte. At the same
time he admits that in Tritonia we have a connecting link between the two great
sections of Nudibranchia, and expressly states that the time is not vet ripe for
determining the mutual relations between the different groups of Opisthobranchia.
There is even a touch ofscorn in his references to 4'phylogenetic lucubrations.”

Very complete diagnoses are given (in Latin and German) of the organology of
the various groups and families, and the distinguishing generic characters are given
in Latin, together with complete lists of the known species and their distribution.
The memoir closes with a synopsis of the classification and an index. We are
ourselves inclined with Dr, Norman to believe that many o f the generic distinctions,
for which Bergii is reponsible, will fail to stand the test of rime; nevertheless, wc
think it incumbent to adopt them, as expressing the matured views of the most
experienced and careful investigator of the group. How far the progress of
investigation will confirm or modify ihcsc distinctions remains to be seen.

The frequent recurrence of the phrase, “ Concerning the biological relations of
these animals hardly anything is known,” brings forcibly to our mind what
a great field there is for the most interesting of researches at our very doors.

w C.
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A Catalogue of the Slugs of the British Isles. (Brit. Nat., Aug.-Sept.,
1892.)

A number of new species and varieties are here introduced to the public for
the first time, thus in the genus 4 rion four names quite unfamiliar to British con-
chologists appear. The first 4. lusitanicus, Mab., resembles externally our large
A . ater Or A. emfiirkoruui as Mr. Coilinge calls it, but it is quite distinct
anatomically, and is more closely related to 4. subfuscus, A . cottianus, Foil., the
second addition, is allied to 4. hortensis. ~Both of them arc South European
forms, and it is interesting to find them ranging so far north. 4. celticus, Foli.,
may, according to Mr. Collingc, eventually prove to be only a variety of
A. hortensis, but a fourth new species, 4. ambiguus. Poll., seems to have better
claims to rank as a distinct form.  Limax cinereo-niger is relegated, as it ought
to be, to the varieties of L. maximus, and L. tenellus, of which no British
specimen has been seen by anyone but the late Mr. Alder, is printed in italics, so
as to denote its being doubtfully native, and it will presumably altogether dis-
appear in Mr. Collinge's next catalogue.—R. E. S.

A Revised List of the Species of British Slugs. {Ty. Conch., p. 66,
1892))

Prior to the time (1885-6) when Mr, T. D. A. Cockerell commenced to study
our British Slugs, little or nothing had been done in this country upon so
important a group, in fact they had not previously received any continued and
systematic treatment at the hands of a British malacologist. Naturally, there-
fore, we look with some interest to a revised list from Mr. Cockerell. After what
he has written, elsewhere we are really pur/Jled to understand many of his
revisions, but he hopes “ in due course to set forth all these in full,” and we look
forward with much interest for an explanation of the following points.

(1) The three species of Teslacella being printed in italics, would lead one to
suppose that their claim to rank as British or as valid species was doubtful 1
(2) Limax cinéreo-niger, Wolf, is retained as a SpCCiCS ! Why ? (3) Agriolimax
laevis, Midi., is omitted from the list altogether. (4} Amalia /tumbea, Moq.,
>855- is introduced as a sub-species.  Ifthere are any points of importance about
this form that are worthy of special note, other than as a variety, it should be
raised to specific rank, but until they are described (we know of none) we cannot
do otherwise than regardat asa mere colour variation. The method of giving
authorities for genera and species will puzzlea many. The term “ genitalia ” is
objectionable.—W. E. C.

Since the above was put up in type wc have learnt that this list was sent to the
Conchological Society of Leeds, on Dec. 3Stia, 1890. Mr. Cockerell has more
patience than most authors, ifhe can wait two years for publication.

Limax filans, Hoy. (Brit. Nat., p. 232, 1892.)

Mr. T. D. A. Cockerell cites the synonymy of this slug, which has hitherto
evidently been a puzzle to a many conchologists. Most rvriterssecm to have regarded
itas a variety of A griolim ax agrestis, but Mr. Cockerell thinks that there can be no
doubt but that it is a synonym of Limax marginellus, Mfiller.

Note on Cytherea convexa. Say. {Naut., p. 52, 1892.) W. II. Dali.

Observations on the Helices of New Zealand. (Naut., p. 54, 1892)
Henry A. Pilsbry.

The Classification of Lammellibranchs. (Zool. Anz., xv, p. 370, 1892.)
Cari Grobben.

NEW GENERA AND SPECIES.
Hyalinea laeviuscula. (Naui., p. 53, 1892.)

Dr. Sterki describes a new species of Ilyalinia— or more correctly speaking,
the shell of one—from the fine drift of the Guadalupe River, at New Braunfels,
Texas. It is of the size and general appearance of Uy. minuscula, but is more
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depressed ; lile spire almost flat; the whorls much wider ; the surface, although
it appears to be quite smooth, is similar to //y. radiatula, Gray, though the lines
are much fliter.

Veronicella dissimilis, (Journ, Inst., Jamaica, p. 134,1822.)

Mr. T. D. A. Cockerell describes this slug front Moneaguc, Jamaica.
Anatomically it closely resembles ¥, sloanii, Simroth.

New Species of Spondylus and Helix. (Jy. Conch., p. 70, 15892.)

Mr. Edgar A. Smith describes S. powelli from Madeira, and if. (Groloc/tus)
hedleyi, the latter described from a single shell, its nearest allies arc mentioned,
and thé chief difference wherein it differs from if. exsultans

Additions to the Shell-fauna of the Victoria-Nyanza. (Ann. and Mag,
N.H., p. 380, 1892.)

Mr. Edgar A. Smith enumerates the five species lately recorded by
Dr. E. von Martens, and describes the following new species collected by the
Rev. E. Cyril Gordon, and recently presented to the British Museum. A4 mpulilaria
uyanza, A. gordonii, planorbis victoria, and Spharium uyanza. These are the
first records for Ampuliaria and Sphaerium from the Lake, the latter being only
sparingly met with in Africa are of interest.

On the Land Shells of St. Helena. (E.Z.S., p. 25S, pi. xxi.-xxii, 1892.;
Edgar A. Smith.

New Species of Diplommatina from Assam. (P.Z.S., p. 507, 1892.}
L1.-Col. Godwin-Austen.

SHELL.

On the Mode of Growth and the Structure of the Shell. (P.Z.S.,
p. 528, 2 pi., 1892))

Mr. B. B. Woodward has been investigating the mode of growth and the
structure of the shell in Velsles conoidalis, Lam., and other Neritidiz, * The
Necrtlida avail themselves largely of the molluscan faculty of removing portions
of the shell that may be in the way of the animal in the course of its growth,
and some of them in this manner convert the interior of their tenement into
a single open chamber, across which there projects from the sides, immediately
behind the posterior portion of the columellar lip, a septum that takes the place
of the columellar and serves as a point of attachment for the posterior retractor
muscle." A series of stages are described showing the “ removal of the columella
and inner walls of the whorls and the development of the septum. In V. conoideas
“ during the early stages of its growth the myophore is formed of the remnant of
the parietal wall strengthened by shelly deposit. No trace of a prominence is
perceptible at first, but by the time 3?, whorls are finished it is plainly discernible,
and with the completion of the 4th whorl it attains its maximum development.”
The growth of the septum is now fairly rapid, it becomes thickened and pillar-
like, and still later (4 whorls) the septum only constitutes the myophore, having
absorbed the columella and paires. The callus then becomes greatly thickened,
and additional matter is added to the outer lip columellar and around the plane
of the outer lip. Many other stages are described and figured, also the
periostracum, the chemical composition and microscopical structure of the shell.
Want of space prevents us from doing justice to this most interesting and valuable
paper. So little has been written on the shell (worth reading) in this country,
that Mr. Woodward has placed conchologists under a debt of gratitude for so
careful and painstaking an investigation, A similar study on 4mpullaria would
be interesting. W.E. C



94 CURRENT LITERATURE.

VARIATION.
New Varieties of Spharium and Unio. (Bril. Kai., p. 233, 1892))

Mr. W. A. Gain describees a var. translucens of S. ovale and a var. major oi
U.pictorum, the latter 127 mm. long.

U. pictorum v. ponderosus. (Brit. Nat., p. 257, 1892))

Mr. Walter E. Coliinge points out that Mr. Gain’s var. major is synonymous
with the U. ponderosus, Spitzi. This latter form must therefore take precedence.

Notes on Varieties. (Brit. Nat.,p. 212, 1892.) W. A. Gain.

A. ater v. bicolor in Devonshire and I. of Man. (Jy. Conch., p. 77,1892.)
VV. 1>. Roebuck.

SPECIAL FAUNA AND DISTRIBUTION.

Marine Shells of San Pedro Bay, U.S.A.  (Proc. U.S. Mus., pp. 179-220,

pi. xix.-xxii, 1892.)

Mrs. Burton Williams gives a most interesting and exhaustive account of the
Marine Mollusca of San Pedro Bay. An introduction prefaces the list, which
enumerates 336 SpCCiCS. Vitrinella williamsoni, Dali., and Am.ph.isct bicolor,
Dali., are new species. The list is illustrated by 38 figures, and reiiects great
credit on the industry and care of the authoress.

The Irish L. and F. Mollusca. (Irish Kat., Oct.-Dec., 1892.)

Dr. Seharffs interesting series of papers on the Irish Mollusca are brought to
a conclusion in the December number. An importantchange io the nomenclature
iS Helix intersecta, Poir., =H. caperata, Mont. The genera Alexia, Melampus,
and Otina are included among the Land and Freshwater Mollusca, while the
generic name 4 plexa is retained for Physa hypnosum.

Rare Mollusca from Co. Sligo. (Irish Nat., p. 170, 1892.)

Miss Amy Warren records the occurrence of Montacuta dawsoni, Jeff., in
Killala Bay, and Odostomia nitidissima, Mont., from shell sand at Rnniscronc.
Vertigo angustior and V. substriata, arc alsb'-mcntioncd as having been found in
Killaolcy Marsh, Co. Sligo.

Notes on the Marine Invertebrate Fauna of Plymouth for 1892.
(Jour. Mar. Biol. Ass., 11, pp. 333-339, 1892)
Mr. \V. Garstang records the occurrence of various molluscs, chief of which
arc the Nudibranchs, Calma glaucoides, Hmldclemia pulchra. Amphorina caridea,
A litiopa hyalina, Stiliger bellula, Lomanotus, and Idalina elegans.

The Endemic Features of the British Slug-fauna. (Sei. Goss., p. 255,
1892))

Mr. I. D. A, Cockerel! gives a series of notes on forty-four varieties and
mutations of British slugs peculiar lo Britain. [Until these varieties are proved
to be permanent variations and not chameleonic or temporary, or what, in a
number of cases, is more likely, young stages of different slugs, but little
satisfactory information will be obtained.]

Contrib. to the Authen. Records of Derbyshire. <y. Conch., p. 77,
189z.) L. E. Adams.

L. and F. Shells at Karachi. (Jy, Conch., p. 81, 1892.) C. W. Adams.
V, pygmaea, Extraordinary finds of. (Jy. Conch,, p. 89, >892.) b. Standen.
P. ringens in Cheshire. (Jy. Conch., p. 89, 1892.) R. Standen.

Shells from E. Bolivia and W. Brazil. (Jy. Conch,, p. 90, 1892.) G. F.
Ancey.
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Fusus turtoni, N.E. Scotland. (Sei. Goss., p. 212,1892.) James Simpson.
The Shells of Stourport. (Sei. Goss., p. 226, 1892.) Joseph W. Williams.
Land Shells from Co. Donegal. (Irish Nat., p. 17t, 1892.) R. I,. Praeger.

Land Moll, from the L of Dominica. (Trans, Ccm. Acad., viii, 1892.)
Henry A. Pilsbry.

Note on above Article. (Trans. Con. Acad., viii, 1S92.) C. E. Verrili.

PALAZONTOLOGY.
A New fossil Cyprsea. (Naui., p. 51, 1892.) J. H. Campbell.

Geological Excursions in Alsace. (Feu. d. Jeune Nal,, p. ir, 1892)
Mathicw Mjeg.

TECHNIQUE.

Preserving the Epidermis of Shells. (Sei. Goss., p, 212, 1892)
W, Jones, junr.

Preparing Liver of Gastropoda. (Jy. Roy. Micros. Soc., p. 698, 1S92.)
Preparation of Nudibranchs. (Jy. Roy. Micros. Soc., p. 699, 1892))

MISCELLANEOUS.
Notice Nécrologique sur d, R. Bourguignat. (Jy. Conch., p. 74, 1892.)
C. F. Ancey.
Shell Hunting in Merionethshire. (Jy. Conch., p. 78, 1892.) C. W.
Chaster.

Burrowing Molluscs. (Irish Nat-, p. 118, 1892.) R. F. Scharfii.

Additions to the Comital Census of the L. and F. M. of Scotland.
(Ann. Scot. N.H., 1892.) W. D. Roebuck.

Note on Bulimus oblongus. (P.Z.S., p. 271, 1892.) R.J, L. Guppy.

NOTES.

A Further Capture of Pleurophyllidia loveni in Britain,
By Edward J. Bles, B.Sc. (Lend.), Owens College, Manchester.

The records of the capture of Pleurophyllidia loveni in Britain noted by
Professor M’Intosh in the “ Concho!ogist" for June, p. 21, 1892, are from the
east, with one from the south coast of Britain. The only other recorded locality
in Britain, is that mentioned by Professor Ilerdman*, viz., off Dunbar, also on the
east coast. It may therefore be of interest to note that I found six large specimens
in a haul ofthe trawl taken from Dr. Murray’s steam-yacht “ Medusa” in Loch
Striven, Clyde area, on August 29th, 1891, at a depth of 40 fathoms, bottom : line
mud. The two specimens in my possession were successfully preserved in an
expanded condition by first adding alcohol gradually to the small quantity
of sea-water containing them, until the animals were stupefied and no longer
responded to stimuli. They were then killed in 50% alcohol, ami after a couple
of hours transferred to 70% alcohol. The largest now measures 40 mm. in length.

Some New and Rare Varieties of British Shells.

By Walter 1C Coliinge, Mason College, Birmingham.

In examining tile “ Hunter Barron Collection of Mollusca,” in the Natural
History Museum in Mason College, Birmingham, I find there arc a few very
interesting varieties ; some arc new forins, while others are rare in Britain or have
not been previously recorded.

» “ ConcholoaiM," p. 57, »892.



KDITOK’S NOTES.

Helix pomatia, L., var. sinistrorsa.
A typical sinistral shell.
Locality ; Kent ?
Baliminus monlanus, Drap., var. attenuatus.
Spire consists of four dwarfed whorls, the ultimate whorl being less than
half the usual size.
Locality : Cooper’s Hill, Gloucestershire.
Clausilia biplicata, Mont., var. albina, iittgr.
Shell perfectly white and very thin.
Locality : Osier lieds, Chiswick, I.ondon.
Cyclostoma elegans, Mill., var. albina, Des Mouts.
A single pure white specimen.
Locality : Sandown, Isle of Wight,

Vertigo pygmasa, Drap., var. albina.
By George W. Chaster, M.R.C.S., Southport.

Whilst searching through a small quantity of rejectamenta from the River
Trent, I met with a'milk-white, semi-transparent specimen of V. pygmiza. The-
shell is evidently fresh, being very different in appearance from the weathered
shells found in the same material. It has a high polish, is translucent, and its
teeth do not show that chalky, opaque white appearance so noticeable in “ dead ”
specimens of Vertigo. Moreover, the majority of the shells of V' pygtnm are
fresh, whilst other species, as V. antivertigo, are without exception lustreless and
opaque, the mouth being filled with dirt, and hear evidence that they have been
dead for a considerable time.

The available literature has been searched without finding any mention of an
albinc variety of V. pygmoea, and ifit should prove to be new I would suggest the
above name.

Dr. Chaster has been kind enough to forward to me the above specimen, which
I have carefully examined, and agree with his description, It is much more
transparent than the v. pallida, Jeff., and whiter. The pctiostracum is not
weather-worn in the slightest, the shell being a most perfect example,—W. E. C.

EDITOR’S NOTES.

We regret to announce the death of Mons. Arthur Morelet, who died at the
Chateau de Vélars, near Digon, on October gtb.

With the close of the year numerous suggestions have reached us respecting
the Bibliography (Current Literature). Aftera careful consideration of the same,
we have decided to make a slight alteration in the headings which, for the future,
will road as follows:—(i) Malacology in General; (2) Structure and Develop-
ment ; (3) Variation ; (4) Classification, Nomenclature, Hew Genera and Species;
(5) Physiology, Habits and Conditions of Life; (6) Special Fauna and Distribu-
tion ; (7) Palacontology.

Greater attention will be devoted to the Foreign l.iterature, and an attempt
will be made to give a complete Bibliography lo the whole of the European and
American Literature.

We again appeal to all malacologists to assistin the undertaking. Copies of
authors’ “ reprints,” or a post-card giving the reference lo their papers will greatly
help us.
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DESCRIPTIONS OF NEW SPECIES OF HELIX,
RISSOINA AND ACTAEON.

Bv EDGAR A. SMITII, F.Z.S.,

Zoological Department, British Museum, London.

Helix (Gonostoma) baudinensis.

Testa discoidea, late perspective umbilicata, dilute fuscescens :
anfractus 4 convexiusculi, sutura profunda discreti, costis
numerosis crassiusculis obliquis leviter undulatis instructi, prim i
duo lee-tes, ultimus versus aperHeram scrobiculo hand profundo
elongata supra impressus, pone labrum constrictus, valde
descendens; apertura contracta, auriformis; perist, albidum,
leviter, expansum et reflexum, intus tubérculo conspicuo alioque

minore basali coarctaUim. I)iani. rnaj. 6 millim., win. 5.
Habitat: Baudin Island, N.W . Australia (J. J. Walker).

The principal features of this little species are
its depressed and openly umbilicated form, the
strong eostulations, and the contracted dentate
aperture. The shallow depression upon the upper

surface of the last whorl commences behind the peristome, and,
running parallel to but a little distance from the suture, extends
about half-way round. The upper margin of the peristome is

COKCITOL.OUIST, vol. XL, pt
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indented above the conspicuous tubercle, and, between it and the
suture, Is arched, but very little expanded. On the contrary, both

in front and at the base, it is more dilated and reflexed.

Helix (Gonostoma) coilingii.

2 'esta orbicularis, depressa, late um bilicata, superno fuscescens,
infra pallida, epidermide brevi-pilosa induta; anfractus 4-5
subiente accrescentes, convexiusculi, sutura profmaa scfundi,
lineis incrementi tenuidus punctisgue minutis undigue sculpti,
ultimus ad peripheriam rotundatus, antice vix descendens,
superite pone labrum leviter impressus; aperturafere horizontalis,
rotunde triangularis ; perist. superite anguste expansum , margine
columellari latius refiexo, basali indus subdentata. Diam. maj.
ro millim., min. 81, alt. 4.

Habitat: Baudin Island, N.W. Australia (J. J. W alker).

Shell flatly discoidal, with the spire only very
little raised above the body-whorl, rather openly
umbilicated, light brown above and pale beneath.
W hen in fresh condition the surfaceis covered with

a thin shortly pilose epidermis. Worn shells exhibit innumerable
minute punctures showing where the short delicate seta have
been. W horls 47, regularly and rather slowly increasing,
moderately convex, and separated by a deep sutural line, besides the
punctures, exhibiting fine lines of growth ; last whorl rounded at the
periphery, only very feebly deflexed close to the aperture, and
exhibi:ing a slight depression above about the middle of the upper
margin of the peristome. Aperture somewhat triangular in outline
but with rounded angles, almost horizontal in position : peristome
narrowly reflected above, more broadly expanded along the basal
margin, especially over the umbilicus. A conspicuous tubercle or
prominence occurs on the inner edge of the basal margin and a less
pronounced one within the upper margin corresponding to the
slight depression upon the outer surface ofthe whorl.

I have much pleasure in naming this very interesting species
after Mr. W. E. Coliinge, the energetic editor of this Journal.

Rissoina walkeri.

Testa fusiform i-ovata, crassa, turrita, alba; anfractus 8,prim i
quinqué canum obtusum form antes,platti,haud turriti, longitudin-
aliter confertim costulali. spiraliter striati, tres ultim i conspkue
tabulati et angulati, antis crassiusculis superne ad angulum
interruptis instructs, striisque cunfertis tenuibus spiralibus inter
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etsupra costas omuli, ultimus adperipheriam carina,fortissim o,
rotundata, vulde prominente dimidiatus, infra carinam hand
costatus, modo spiruliferstriatus; apertura obliqua, acute elliptica,
longii, totius adaqglians, superno leviter canaliculata, inferno
infra columellam, canalem obliquant, distinctum formalis ;
labrum incrassatum, arcuatum ; columella obliqua, callo
crassiuscula, superne labra juncta, induta. Longii. 16 millim .,

dieita. 8. Apertura 6 longa, 3 lata.
Habitat: Baudin Island, N.W . Australia (J. J. Walker).

This very remarkable species is distinguished not only
by its unusually large size, but by tho tabulated spire,
the strong upright costai, and the prominent keel at the
periphery. The upper portion of the spire, consisting of
five whorls, forms a regular bluntish eone with sloping

and unturreted sides. It isornamented with numerous fine riblets,
which, by degrees, become stronger and more remote upon the
lower whorls which are conspicuously tabulated and angled above.
The ribs arc interrupted at the angle and there connected by a ridge
which forms an elevated border. Upon the body-whorl they do
not reach quite to the very conspicuous keel around the middle.
The entire surface is very finely spirally striated, but usually upon
the upper whorls and upon the ribs of the lower whorls in worn
specimens, the stri@ become more or less indistinct. They are,
however, always to be seen between the coste and upon the lower
half of the body-whorl.

I have named this remarkable species after Mr. J. J, Walker,
chief engineer on H.M.S. Penguin, to whom the British Museum is

indebted for most valuable collections from various parts of the
globe.

Actaeon reevel.

Tornatella suturalis part. Reeve, Conch. Icon., vol. xv., pi. II,
f. 9 a-b.

Testa breoiter ovata, superne acuminata, roseo-grisea, p u netis
nigris picta ; anfractus 7 burriti, teviter convexiusculi, sutura
subcanaliculata sejuncti, transversi)» sulcati, sulcis angus/is,
longiiudhuiliter striatis, in aufract. penult. 3-4, in ultim o circa 15
spira brevis, conica, acuta ; apertura elongata, auriformis, longi!,
totius j adcsquans, intus seriatim obscure nigropunctata ;
columella contorta, incrassata, alba, bifida. Longii. 14 millim .,
diam. 8. Apertura 9 longa, 3 lala.

Habitat —?
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This pretty species is shortly ovate, but with an acute spire. It
has seven very slightly convex whorls, which are a trifle tabulated
owing to the somewhat channelled suture; they enlarge rather
rapidly and are transversely grooved ; the grooves or sulct are very
narrow, not equidistant (some around the lower part of the body-
whorl being closer together than those above), and are crossed by
lines of growth or stria: ; the first groove below the suture is rather
near it, thus marking off a narrow margin or fillet; three or four
sulci are visible upon the upper whorls and about fifteen on the last.
The aperture is elongate, inversely ear-shaped, and occupies about
three-fifths of the total length of the shell. The columella is
thickened, white, contorted, and grooved, so as to appear uniplicate.
The general ground colour of the shell is pinkish grey or pale fiesh-
tint. The numerous black dots run in transverse series and also
form more or less regular longitudinal rows. They are irregular in
shape, but mostly squarish. The interior of the aperture is pale
bluish, and owing to the thinness of the shell exhibits the external
dotting.

This species, of which there are two specimens in Cuming’s
collection, was figured by Reeve under the name of Tornatella
suturalis, Adams MS. It is quite distinct from the Solidula suturalis
of A. Adams (Proc. Zool. Soc., 1854, p. 6t) of which a small
specimen is correctly delineated in Reeve by figure 9c. That
species is. longer and narrower than the form described above, of
a different ground colour, and has the spiral sulci more strongly
striated or subpunctate.

THREE NEW SPECIES OF SOUTH AMERICAN
CLAUSILIAE.

By E. R, SYKES, B.A,, F.Z.S,,

Weymouth.

Clausilia (Nenia) boliviana, n. sp.

T.parva breviterfusiformis, solidula, obsolete striata, s/riis
obliyuis, confertissimis, fere memhranaceis, sordide corneo-fusca,
ad suturan: parum pallidior, opaca, spira media parte inflatula,
apex obtusiusculus. A/fr 8, supers convexiores, retiqui con-
vexiusculi, sutura bene impressa,ftlomarginata, disjuncti, ultim us

deorsum angustulus, sutura descendente instrudus, turn modice
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solutus, protractus, basi subgibboso-rotundatus, 1/3 altitudinis
testa cequans. Apert, magna, oblique p iriformi-subquadrata,
faucibus hepatitis; lamella approximata', supera valida, mar-
ginéis, compressa, infera alte sita, tenuior, sub-horizontalis,
subulamiliaris inconspicua.; lunella dorsalis, valde arcuata,
angusta, superite plica, principal's subparallela, plica principalis
modica, luntilani introrsum non transgrediens ; périst. tenue
coniinum, liberum, expansum, jindique distincte rcjhxuesatlum,
albidum. Long. \2 millim., Lut. 2+ millim.
Habitat : Bolivia.
This species belongs to tbc group of
Adamsiana, Pfr. It has appeared in cata-
logues us, boliviana, Bttgr., but has never been
described.
Dr. Boettger has kindly written the above
description and has lent me the type specimen
so that it might be figured.

Clausilia steeriana, n. sp.

T. vix subrimata, curta, cylindrica, truncata, dense striata,
brumieofusca ; anjr. (spec, trunc.) 5-6 convexiusculi, ultimus
basi rotundatus, corrugatus; apertura late piriformis, intus
albida ; lamella supera tenuis, curta, verticalis; lamella infera
valida longe, iatrans; in exemplis guibusdam lamella inter-
lamellaris unica sub-horizontalis ; Ininella subcolumellaris tenuis,
projunda, haud extus conspicua ; plica principalis lunga,
descendens ; lunella arcuata; perist album expansum, leviter
incrassatum. Long, 161. wmmillim, /at. 7 millim.. Apert, long,
4™ millim., tat. 4} millim.

Habitat : “ On the plains near Caxamarca (Peru), under stones
(Stcere).”

The Clausilium of this very interesting species
is much like that of CI macarana. The
specimens are in the British Museum, where they
have been since 1876. The dimensions of the
type specimen are given, but one of the others
is slightly larger.

Clausilia perplexa, n. sp.

71 non rimata, subjusform lelongata, truncata, tenuis, dense
obsolete capillacea-striata, cornea; anjr. 9, vix convexiusculi,
ultimus solutus, protractus, descendens, basi compresse, carinatus,
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striatus, supra aperturata sulcatus; apertura piriformis, basi
angulato, effusa; lamella supera parva, verticalis; lamella
infera aequalis et oblique intrans : lunellafiblaris, arcuata ; plica
principalis longa, tenuis, fere ad. labium, productus; perist
album, liberum, continuum, undique. pauli) expansum. Long. 30
millim., lat. 57 millim. Apert. long. 5! millim., tat. 4 millim.

Habitat : New Granada.

This species may be distinguished from
Cl. Dohrni, Pfr,, by its being more inflated in
the middle.; by its lamella supera and lamella
infera being of the same size, instead of the
lamella supera being much larger; by the
shape of the month ; and by the lip not being
so much reflected. Type in the British
Museum.

PROFESSOR SIR RICHARD OWEN, K.C.B.,
M.D., D.C.L., LL.D, F.R.S., F.L.S., F.G.S., V.P.Z.S.,

Pres. Pai., Soc. Assoc. Inst. France.

Hy >R H. WOODWARD, F.R.S., P.G.S.,

British Museum (Natural History), / OHM».

Tuere has lately passed away in the quiet retirement of Sheen
Lodge, Richmond Park, in his 89th year, the greatest, comparative
anatomist of this country, a giant among men of science, and the
only man who could claim lo have carried on, since the death of
the illustrious Cuvier in 1832, those researches in extinct forms of
animal life which Cuvier had so ably initiated in Paris in the earlier
years of this century.

Richard Owen was born at Lancaster on the 20th July, 1804,
just four years after Cuvier had been made Professor of Natural
Philosophy in the College de France in Paris. After leaving school,
Owen was sent to Edinburgh University, where he matriculated in
1824, and having duly passed his medical examinations, be came to
London and was admitted a member of the Royal College of



WOODWARD : PROFESSOR SIK RICHARD OWEN, K.C.B.

Surgeons in 1S26. He acted as dissector at St Bartholomew’s
Hospital, where his skill attracted the attention of the famous
Dr. Abernethyi and led to his engagement as Assistant-Curator to
Mr. William Clift, at the Royal College of Surgeons, whose daughter
he subsequently married, and to whose appointment, as Conservator
of the Hunterian Collections, Owen succeeded at a later date.

Profiting by the opportunity to spend some time in Paris, he
attended Baron Cuvier’s lectures, which so fired his love of science
that he speedily abandoned practise as a medical man, and turned
all his attention to a scientific career. In addition to the work on
the Hunterian Collections at the College, Owen acted as honorary
prosector to the Zoological Society and his memoirs on the Aplcryx;
the great Ant-eater; on the Indian Rhinoceros ; the Orang-utan ;
on the anatomy oi the Cheetah ; the Kinkajou ; the Wanhog ; the
Dugong; the Armadillo; the Tapir; the Hyrax; the Seal; the
Beaver; the Walrus ; the tree-Kangaroo ; and many others, are the
results to science of this period of his life. In 1834 Owen was
appointed to the chair of Comparative Anatomy at St. Bartholomew’s,
and became ‘‘Professor.” In 1835 he was elected Hunterian
Professor and conservator of the Museum of the Royal College of
Surgeons, and in 1836 he was elected a Fellow of the Royal Society.

Notwithstanding the arduous nature of his official work at this
time, Prof. 0"'cn managed to pioduce that very remarkable series
of “Descriptive and Illustrated Catalogues of the Specimens of
Physiology and Comparative Anatomy,” of “ Natural History,” of
“ Osteology,” and of “Fossii Organic Remains,” preserved in the
Museum of the Royal College of Surgeons (1833-40; 410.) his
“ Odontography,” (2 vols., 4to, 1840-45); besides a large series of
separate memoirs, amongst them his contributions to “ Todd’s
Cyclopaedia of Anatomy and Physiology” (1836), see Article
“ Cephalopoda,” &c., ire.

The great passion of Prof. Owen's life was the comparative study
of recent and extinct forms of life. This led to the remarkable
announcement, made in 1839, that struthious birds, as large as the
ostrich, would be found in New Zealand. At that time Owen had
only seen a small fragment of the shaft of a femur of a bird, but he
recognised it as such, and although the greatest doubt was felt by
others, his forecast proved to be true, and soon after Dr. Mantell’s
son sent over quite a large number of bones of the “ Moa” or Thinornis,
which furnished materials for more than twenty species and for the
genera Aptor/us, PLotornis, Cnemiornis, (c., besides. These appeared
from time to time in the Transactions of the Zoological Society of
London, and with his memoir on the Dodo, &c., have since been
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published as a distinct work. His memoirs on the extinct Marsupials
of Australia, and the fossil Mammals of England, the former con-
tributed to the Royal Society, and the latter to the Pakeontographical
Society, were afterwards issued as two volumes, 4to. His British
fossii Repitilia in the Pal@ontographical volumes extend from 1848
to 1877, and embrace descriptions of 139 species.

The fossil Reptilia of South Africa form a volume of the British
Museum Catalogues (4to, 1876), whilst his Memoir on the extinct
Sloth (Mylodon), 1842, and on the Megatherium (i860), &c., extend
Owen’s researches to South America also.

But whilst engaged with the Vertebrata, Owen had also a keen
interest for the Invertebraie classes of animals; one of his earliest
Memoirs being that on the anatomy of the animal of the Pearly
Nautilus, which appeared in 1832, and is certainly amongst the most
valuable and exhaustive of Owen’s Monographs.

For this, and for his description of “Certain Belemnites preserved
with a great portion of their soft parts in the Oxford clay at .Christian-
Malford, Wilts” (Phil. Trans., 1844), he received the award of
a Royal Medal in 1846, from the Council of the Royal Society.

In the Catalogue of the I'ossil Invertebrata in the Museum of
the College of Surgeons, Owen has also described upwards of 350
specimens of Ammonites collected by John Hunter in the last
century.

In 1844, Prof- Owen communicated to the British Association
two papers by Madame Jeannette Power, detailing further experiments
and observations made by her on the living Argonauta argo, prefaced
by the remarks on the relation of the animal to its shell. He
also described Rossia, a sub-genus of Sepiola.

In 1848, Prof. Owen examined and dissected a portion of
Spirula reticulata and a unique but imperfect specimen of Spirula
peronii,and, in 1878, he again examined and described the specimen
from the Cumming Collection, which was in a more perfect state of
preservation than those brought homo by H.M.S. “ Samarang.”

Owen still adhered, in this memoir on Spirula, to his earlier-
expressed views of the hydrostatic nature of the camerated
cephalopod-shell, and that the siphuncle was related with the main-
tenance of the vitality of the shell *

The establishment by Owen of the two great divisions of the
class Cephalopoda, the Tetrabranchiata, and the Dibranchiata, the
former embracing the Nautili, the Ammonites, and the Orthocerata;

"The contrary views oppressed by Dr. H. Woodward, i"R.S.,-were originally communicated
to the British Associatifll US70L and afterwards published in ihe “ Popular Science Review,”

vol. xi., No. xliii., pp. Ti3_r2t> (tS?2)*
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and the latter the Squids, Cuttles, Calaniaries, Belemnites, Spirula,
and Argonauts, has been maintained to the present day, and clearly
proves how keen was Owen's insight in fixing on tile vital characters
of any group. Prof. Owen’s researches on the Brachiopoda were
almost equally important with those on the Cephalopoda, and many
of the orders which he founded have been widely accepted by
other subsequent workers.

Prof. Owen described the anatomy of the “ club shell” ( Clavagella),
and showed that the great development of its mantle was an instru-
ment capable of aiding the mollusc, in the work of burrowing.

In 1837, he examined the structure of the shell of the “ IVater-
Spondylus,"and pointed out that the rudely and irregularly-camerated
structure of its shell offered, in its mode of growth, an analogy
with the chambered shell of the Nautilus, which, like many other
molluscs, partitions off the disused portion of its dwelling when not
required for the accommodation of its soft parts. By this observa-
tion Owen brought the growth of Mulluscan shells into close
relation, and showed that there is a common character in them all.

One of Owen’s most valuable corrcllations was that of the fibrous
hood of the Nautilus (composed of the comjoined pair of dorsal
arms—which are also the shell-secreting arms in the Argonaut )
with the conjoined calcareous opercular valves, or aptychi of the
Ammonite. This was proved beyond a doubt by Dr. S. T.
Woodward, in i860 (see “ Geologist,” vol. iii,, p. 328) by the
discovery of an example ofdmmonites subradiatus with the
operculum in situ, exactly fitting the aperture of the shell.

In 1856 Owen resigned'his connection of twenty years’ standing
with the Roya! College of Surgeons in Lincoln's Inn Fields and
entered upon the position of Superintendent of the Natural History
Departments of the British Museum, to which he had been appointed
by Parliament. Here he continued his former scientific researches,
and added largely to his palaontological memoirs*. The most
valuable of these (to the general reader) was his article
“ Palaeontology ”* in the “ Encyclopadia Britannica;” (8th edition,
1S60), afterwards printed as a separate volume, and reaching
a second edition in i86r. (It isonly right, however, tostate that
Part 1., “ !/ pvertebrata” is from the pen of the lateDr. S. P.
Woodward, F.G.S. (author of the “ Manual of the Mollusca”), who
wrote the entire original article and drew the illustrations for the
same, but in the second edition, passages have been added by

#The Royal Society's list of .seienLifie papers gives tlie litics of 3N0 separate paper.» by Owea
(HOChis works).
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Professor Owen to the section Cephalopoda. Owen acknowledged
his indebtedness in a foot-note, 2nd edition, p, 114.] We refer to it
because a contemporary (“ Natural Science,” January, 1892) has said
of Part I. of this very article, “ This is one of the. besi examples of
Professor Owen’s literary power of popular exposition of technical
details.

Professor Owen found the Natural History Collections in the
old Museum at Bloomsbury, suffering from want of adequate exhi-
bition space, especially the Geological and Mineralogical Collections,
which, about that period, commenced to grow' in a most alarming
manner, being then made into two new and separate keeperships,
the former under Mr. G- R. Waterhouse, the latter under Prof. N. S.
Maskelyne.

Tlie Recent shells suffered least of all, owing to the fact that
they had already acquired the. entire floor-space of the Ornithological
Galleries, and even the accession of Mr. Hugh Cumming’s famous
collection found space for itself in the numerous cabinets of drawers.
But the Mammals, the Osteology, the Insects, Crustacea, &c., the
Bird-skins and the collection of Fishes, Reptiles, &c., in spirits,
suffered all the tortures of “the black hole of Calcutta.”

We are indebted to the untiring advocacy of Owen, who, in
season and out of season, in his annual reports to Parliament, in his
lectures, and in his pamphlets, drew attention to the great loss and
inconvenience suffered by science, owing to the restricted space
allotted to the Natural Plistory collections. At last, after Uventy years’
agitation, a building began to arise in the Cromwell Road, which, if
not all that one can desire, is at least a “palace of Aladdin” when
compared with the “cramped, cabined, and confined” quarters in
the Old building at Bloomsbury.

As Lord Kelvin said, in his speech 011 the 21st January, “ if we
owe nothing more to Prof. Owen than the gaining for the nation
from its Parliament of such a building for the accommodation of its
treasures of Natural History, we may say that he has deserved well
of his country, and is entitled to a public memorial.”

To tell of Owen's long career, of the honours conferred upon
him, at home and abroad, would occupy too much space in this
journal. He retired from public life in 1883, three years from the
time of the completion of his new Museum. The Queen conferred
upon him the honourable distinction of “ Ivnight Companion of the
Bath,” but “Professor Owen” will always remain his best-known
title. He died on the 18th December, 1892, and was buried at
Hani, near Richmond, beside his beloved wife.



DESCRIPTION OF
TAPES VIRGINEUS, L., var. nov. VENEROIDES.

15y SUEURII-"!-'" TV i,

ILiwiaw lii, /iinuingium.

Tn 1876 1 collected this variety in Guernsey, and in 1890 and
1892 my son collected it from the same locality. It is a well marked
and permanent form, in shape like a Venus, thicker in substance
than the type and more ventricose, the umbones being much more

Tapes virgineus !.. T. virgineus, L., var. nov. veneroidea.

prominent, the concentric striz are not so even and somewhat finer,
the growth periods are marked by deeper grooves, and altogether
it is a coarser and move ponderous shell.  Colour -pink of varying
intensity or pale umber : a characteristic peculiarity is the absence
of the varied markings, generally seen in the type and the variety

T. virgineus, L,, var. sarniensis, Turton.

sarniensis, Turton, which lend sueli a charm to the shell ; if present,
they arc few and faint. I-'orms occur linking it with the type
through the v. sarniensis, thus confirming its relationship. It is not
at all uncommon at St. Peter Port, Guernsey.



Jo 8 sm ith: notes on some species op land shells.

I propose for it the name veneroiJes for obvious reasons.

All the British species of the genus attain to a large size in the
Channel Islands. The figures, illustrating the divergence from the
type through the v. sarniensis, do not show the maximum of growth.

NOTES ON SOME SPECIES OF LAND SHELLS
FROM NEW GUINEA.

Bv EDGAR A. SMITII, F.ZS.,

Zoological Departmenti British Museum, Lotiuon,

Trilt British Museum has just been presented by Mr. H. Veitch
with a few land shells from New Guinea, including fine examples of
Oxytes hercules, Hedley, Nanina birnsteini and N. alinii, Smith,
(liotrochus ‘'sens. Brazier, and a new species of Nanina allied to
A inclinata. Pfr.

Xo special locality accompanied the specimens, but from the
known distribution of the species quoted, we may safely conjecture
that they were collected in the southern part of the main Island
within British territory.

1. Oxytes hercules, Hedley.*

The three beautiful fresh specimens of this species arc a very
fine addition to the National Collection. They are probably the
first seen in this country, and only three Other examples have been
recorded. It seems to me doubtful whether this shell is rightly
located in the group Oxyfes, the type of which is an Indian form
with a large open umbilicus. = The present species is all but
imperforate, agreeing in this respect with certain species of the
section khysoia, e.g., R. lamarckiana, Lea, I(. uranus, Pfr., &e., and
in geographical distribution it certainly ranges closer to those than
to Indian forms. A curious resemblance lo this New Guinean
species is found in the West Indian Carneolus camcolla, Linn. The
general form, number of the whorls, and the imperforate base are
quite similar, but, the localities being so remote, a close relationship
is not to be expected.

Proc. Limi. Stic.. N. S. Walea 15, Vol. vL, p. 70, pi. ix.f figs. 1-2.
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2. Nanina divisa, l'orbes.*

With this species Mr. Bedley lias united as varieties, two species,
which, in my opinion, may with advantage, be kept distinct, viz.,
Ar inclinata, Pfr., and N-. rosseliana, Smith. They all occur in the
Louisiadu Islands, south-east of New Guinea; N. divisa on Sudest
Island ; & inclinata on St. Aignan : and JV. rosseliana on Tossei
Island. A’ inclinata is a little larger than Ar divisa, more acutely
keeled, a trifle more narrowly perforate, and the aperture is longer
from the umbilicus to the angulation of the outer lip. ,V.rosseliana
is much larger than either of the above forms, is of a rich vinous
brown tint, and is altogether different at a general glance. That the
three forms possess a close relationship, and that they were derived
from one original stock is perfectly evident, but having become
isolated the differences which I have pointed out will probably be
maintained, and in course of time possibly accentuated, and
therefore I maintain that the “lumping” of these forms is not
advisable. It is difficult to be consistent in one's views respecting
the value of so-called species, especially when one’s own species are
in question. In this instance, however, putting aside all personal
feeling, I think it would be better to retain the three forms, which
occur on different islands, as distinct species.rather than as varieties
of one and the same species.

3. Nanina infelix, sp. nov.

Testa depressa, carinata, superne leviter conica, angusiissime
pcrjorata, subtenuis, di/utissime fuscescens, sub/us pallidior et
nitida; anfractus 6, regulariter crescentis, lineis iucrementi
ollii/uis arcuatis, sculpti, convexiusculi, scd supra suturum
impressi vel concavi, ultimus ad peripheriam acute carinatus,
utrinque carinam impressus, antice haud descendens, inferne
politus, radiatim tenuiter striatus,; apertura mediocris, ad
carinam angulata ; peristoma simplex, margine, supero tenui,
inftriori arcuata, wnbilicum versus leviter incrassata et reflexo.

Diam. tuaj. 24 millim., win. 21, alt. 12. Apertura 12 lata,
1b dia.

This species from the mainland is about the same size as N. divisa
from Sudest Island. It is more narrowly perforated, has a higher
and more conical spire, and has no spiral strife like that species.

Mr. Hcdley has mentioned a variety of iV. divisa (var. minor)
also from the mainland, “resembling the type in outline but smaller
and lighter in colour.” This may be the same as the form described
above, the moro conical spire and the absence of spiral sculpture
having been overlooked.

sHedley. loc. cit.. p. 73.



ON THE
RELATIONS OF HESSE'S DOTO UNCINATA
TO THE GENUS HANCOCKIA.

By WALTER GARSTANG, M.A. F.ZS,

Marine Riologkal Association, Plymouth.

HAVING recently had occasion to refer lo M. Hesse’s “Mémoire sur
douze Mollusques Nudibranches nouveaux, recueillis en rade de
Brest,”* I have been surprised to find, hidden under the unsuspicious
heading Doto uncinata, the description, accompanied by three
coloured figures, of an animal belonging to a much rarer and still
more interesting genus than that to which M. Hesse has assigned it.
The species, in fact, belongs very clearly to the genus Hancockia of
Gossef (= Gavia, Trinchese.t)

M. Hesse gives, the following as the chief characteristics of his
species;—Body elongated, of an intense carmine-red; frontal veil
thin, provided on each side with an anterior trilobed appendage,
bordered with green ; rhinophores simple, of a clear green colour,
arising from a conical sheath (wider above than below), with
a rounded and entire margin, and of a carmine-red, bordered with
green ; “branchial lobes,” four on each side, of relatively small size,
each having an incised appearance and being composed of four
hooked tubercles set over against one another, and together bringing
about a resemblance to a developing fern leaf {“comme cela se voit
dans la préjolialion desfrugeres”); colour of lobes carmine-red with
a border of clear green; foot sharply truncated posteriorly; total
length s mm.

M. Hesse draws attention to the exceptional peculiarities of his
interesting capture; and his description and figures, moreover, are
so clear and good that it is most remarkable to find that Prof. Bergh
in his recent revision;} has disposed of Doto uncinata as a mere
synonym of the common Doto coronata. The structure of the veil
and especially of the pieuropodial (“ branchial”) lobes, together with

meJoiim. de Coach., (3) xiii., 1S73, pp. 305*314. Plates xii., xiii.
f.Ann, Mag. Nat. Hisr., (4) xx., 1377, pp. 316-319, Plate xi.
tMem. R. Acc. Sei. Inst. Bologna, (3) vii., 1H&b6, pp. 123-191, one plate.

SISyslem der Nudibranchiale-n Ga*l.eropoden, Semper’s Reiseo im Archipel dor Philippinen
(2) 1i., xviii., 1892, p. 1046,
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the posterior truncation of the foot, are most unusual characters,
and are at once sufficient to indicate the natural position of the
species within the genus Hancockia.

The distinctive features of the few recorded specimens of
Hancockia (= Gavia) have recently been tabulated in a most useful
manner by Mr. Gamble,* and the smaller details are to be gained
from the original papers of Gosse, Trinchese, and Gamble
already cited. Hancockia uncinata (Hesse) apparently agrees with
H . cudactylota (Gosse) in possessing & greenish epidermis, for this is
the probable interpretation of the “cicar green borders” which
Hesse ascribes to the oral and pleuropodial papillae in his specimens
—a probability rendered very strong after a glance at the original
figures. But H. uncinata differs from H. eudaciylota and from
11. viridis (Trinchese), and agrees with /1. rubra ('1V.) in the absence
of projections from the margins of the rhinophoral sheaths. Moreover,
judging from Hesse’s description and figures, /1. uncinata differs
from all the other species of the genus in possessing only three velar
processes on each side, in the conspicuousness of the eyes, in the
non-lamination of the rhinophores, and in the deep subdivision of
the pleuropodial lobes into four close-set finger-like processes. It is
possible that the two first of these differences are due to the
immaturity of Hesse’s specimens. It is also very probable that
Hesse has described the rhinophores as simple from Ins having-
noticed only the “ smooth columnar tips” of these structures, the
peculiar basal bulb, which bears the rhinophoral lamine in
Hancockia, having been retracted within the sheath. Criticism leaves
us, therefore, only the very deeply incised character of the pleuro-
podial lobes (see Hesse, pi. xiii., fig. 3) in H, uncinata as unique
within the genus. It is impossible at present to say whether even
this feature is one of specific value. Mr. Gamble’s specimen of
H. eudactylina (7 mm. long.) comes nearest to Hesse’s individuals in
point of size, and it is significant that the incisions in the lobes are
relatively deeper in his specimen (see his fig. 3) than in the larger
individuals figured by Gosse (l.e., figs. f, g) and Trinchese (l.e.,
figs. i, 6, 7). For the present, however, it is advisable to regard
It. uncinata as a species distinguishable from the others by the
character in question, especially as the habits of Hesse’s specimens
were altogether different from those which have been recorded for
the remaining species. The latter have been invariably taken among
algse, and seem to have been phytophagous; while Hesse’s
specimens were greedily carnivorous, and were taken at Brest in

“Ann Mas Hist.. (61 i\., 1892. pp. 378-385* Plate xvii*
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September, 1851, upon Hydroids (*4ntennaria (sic) indivisa and
Tubularia tricuid.es) growing on the submerged guns of the frigate
“ Républicain,” i qui, en sortant de la rade de Brest pour combattre
les Anglais, se perdit, le 25 décembre 1794, sur la roche Maingant.”

NOTE ON NOMENCLATURE.

By R. BULLEN NF.WTON, F.G.S.,

London.

AN alteration in zoological nomenclature, when not supported by
unimpeachable evidence, is surely open to severe criticism. The
law of priority has been recently set aside in a paper published in
the Proceedings of the Zoological Society, London, October ist, 1892,
entitled “ On the. Mode of Growth, and the Structure of the Shell
in Velates conoideus, Lamk.” The name of the shell, hitherto so
familiar to all students of the Paris Basin F.ocene Mollusca as
Veintes [tVer/ta] schmidelianus, has been changed, 011 the supposition
that the binominal system was not adopted by Chemnitz when, in
1786, he founded this species, in bis famous work known as the
“ ConchyHen-Cabinet.” We are at a loss to comprehend how the
author of this paper could have come to so erroneous a conclusion
except by mistaking the value of Chemnitz’s original description,
which is headed with “ Nerita schmideliana sinistrorsa, fossilis.”
Now' the words “ sinistrorsa fossilis ” indicate the group to which the
shell belongs, as it must be remembered that certain forms are being
described which come under the division called “ Cochite petrificate
sinistrorsa®,” and, so far as the meaning is concerned, their position
in the sentence is immaterial, for we find that on p. 24 of the
“Register” to this volume (ix., parti., pp. 24, 130), they are trans-
posed, “ sinistrorsa” standing last. Referring to the text itself, we
find that Chemnitz uses some complimentary phrases in honour of
his friend “ Herrn. D. Schmidel,” after whom he states, s
babe ici) fie Neritam Schmidelianam genannt'l We need not dwell
further on extracts, for this one is sufficient to prove that the names
employed there, and actually printed in Roman type to emphasize
their value, are in perfect harmony with all our modern notions of
binomial nomenclature.

Whilst congratulating the author on his carefully prepared paper,
we must warn him against violating in future so important a maxim
as the law of priority.

i

sKy this umiu; scum* to he meant the Antennularia indivisa of Lamarck, wtiigti in the
Antennularia antennina of modern zoology ; Tubularia tficoides i* a name unknown to me.
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ON THE NOMENCLATURE OF VELATES
SCH MIDELTAN US.

By B. B. WOODWARD, F.G.S., FRM.S,,

British Museum, London,

I REGRET equally with Mr. Newton the disappearance from the list
of the name Veintes schmidelianus: alas! it was the very same laws
of priority which he professes to champion, but so manifestly does
not understand, that compelled the sacrifice. If anyone will take
llie trouble to turn to the early volumes of Martini and Chemnitz
they will at once see that the binomial system is completely ignored
therein, and it is only by chance that such an allusion in the text as
that quoted by myself and referred to by Mr. Newton is made ;
moreover the descriptions, as he rightly terms them, are in one type :
the first words read straight on with the rest, and there is no heading
nor are there italics as misquoted by Mr, Newton in his note. It is
manifest to any reasonable person that one cannot pick out a chance
phrase in the textand ignore the fact that in the whole ofthe rest of
the volume the authors obviously still adhered to pre-Linnsean
methods, and were “ wont to indicate a species not by a name
comprised in one word, but by a definition which occupied
a sentence,” a method distinctly condemned in the Rules of
Zoological Nomenclature as set forth in the British Association
Reports for 1865 (p. 30).

It was only after careful deliberation, and with the advice of
Mr. Edgar A. jsmith and other competent naturalists, that the
change in name was reluctantly made. In conclusion, I feei it my
duty to warn the Law of Priority against Mr. Newton, who, in the
guise of an over-zealous friend, has of late succeeded in doing much
to damage the character of that otherwise respectable regulation.

ON THE STRUCTURE AND AFFINITIES OF SOME
EUROPEAN SLUGS.

By WALTER K. COLLINGE,

Masou College, Birmingham .

FROM an experience gained by the examination of an exceedingly
large number of British and Continental slugs, during the past three
years, | am more than ever convinced of the fallacy of separating

species on fine distinctions in any one system of organs, or from the
A2
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external morphology. It is only necessary to allude to the
re-establishment of Nilsson’s Arion fasciatus' for what has since
been termed A. circumscriptus, johnst., A. bourguignati, Mabille, and
A. ambiguus, Poll., and to the placing of the Limax cinereo-niger,
Wolf,2 as a variety of L. maximus, L., to illustrate my argument.
In placing a sole reliance upon the reproductive system, I see
a danger—it is upon this system that most of the species during the
ast few years have been founded—fairly constant as it is, certain
slight anatomical variations are constantly occurring, as well as the
comparatively unimportant ones due to age, season, habitat, &c.,
and if we are to arrive at conclusions of any value, malacologists
must agree to allow a species to vary within a certain range, and to
place less reliance upon the external morphology and lingual ribbon.
Unless this is done, the malacologist of the future will be surrounded
by a burdensome nomenclature and innumerable difficulties. The
shell, in the slugs, is likewise of little or no service for generic or
specific distinction, being liable from many causes to great variation.
In the Testacellidce and Limacidx far too much importance has been
attached to this structure.

Whether we shall ever agree upon a more rational method of
creating new species of the Mollusca in this country it is difficult to
say, but, I think it is slowly but surely occurring to many, what
a great waste of time and energy is being spent by malacologists in
this country upon purely secondary systematic points, and the little
attention bestowed upon the more important morphological and
embryological ones.

Our knowledge ofthe European slugs is mainly due to the works
of Simroth, Lessona, Pollonera, and Baudon, and if we hope to
arrive at any true knowledge of those of our own country, it must he
by careful comparisons with the Continental forms. [ hope from
time to time to describe in the “Conchologist ” the more interesting
forms that pass through my hands. For most of the specimens here
described, I am indebted to the kindness of Signor Carlo Pollonera,
of Torino, and for whose valuable criticism and assistance I offer
my best thanks.

Arion subfuscus, Drap.

Locality : Vegesach bei Bremen.

These specimens were smaller, darker, and more uniform in
colour than any specimens I have seen in the British Isles.
Signor Pollonera informs me, however, that it is a species which, in

1 CotichtilogisL, 1Eyz, it., p. 77.
2 Annals a;tO Mag. N.1f.. 1892, p. 42.;.
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Italy, is subject to great variation. Accompanying the above were
examples of the variety fasciis-obsolctis, from the Vallie du Cervo
Pi¢mont.

Arion fuscus, Miiller, 1774.

Locality Vegesach bei Bremen.

Beyond that this form is much smaller than 4. subfuscus, Drap.,
and has the lateral bands darker and more prominent, I fail to see
why it is separated from that species. The differences in the
anatomy of the reproductive organs—which are the only ones—are
but slight, and certainly not such as would justify it to rank
as a species.

Var. stabile!, Pollonera.

Locality : Maccugnaga. Val Anzasca, Piemont.
This form was described as a distinct species by Pollonera in
188s,3 but. later was very rightly relegated to varietal rank.4

Arion citrinus, Wester.

I have not seen examples of this species, but from Westerlundi
description51 think it is only a wvariety of the A. fuscus, Mill.,
without the lateral bands. I shall esteem it a great favour if some
malacologist will favour me with a few examples for dissection.

Arion rubiginosus, Baudon, r868.

Locality : St. Saulge, France.
Unfortunately these specimens were not in a suitable condition
for anatomical examination. Probably allied to A. subfuscus.

Arion celticus, Pollonera.

Locality : Brest, France.

These agree externally with the specimens I have previously
examined from the South of England.” I have made repeated
examinations of the anatomy of this form, and from the variable
nature of the same, I feei it is impossible to regard it as a good
species. Pollonera thinks that the differences in the reproductive
organs and lingual ribbon are sufficient to separate it from 4. hortensis,
Fér. ; but even were these differences constant, which I have not
found to be the case, they are so slight that I think it better to
regard it as a variety of A. hortensis, as 1 have done with a form
varying in a similar manner, viz., the variety cceruleris, Cllge.7

¢ F.lejicoi(toll. cer. Piem ., p. 28, Atd Ace. .Sc. Torino, 1885.

4 Specie nuove 0 mai cemo.cifciUc d. Arion europct, Ibid. p. 15, i?86-7.
5 Exposé crit., 1871, p. 35.

cConcbologist, *892, ii,, p. 77.

TIbid. p. 26.
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Arion alpinus, Pollonera.

Locality: Rivarossa, Piémont

When Pollonera first described, this species I had many doubts
as to whether it wasnota young form of 4. hortensis. The specimens,
however, which he has so generously sent tue, have enabled me to
make a very careful examination of the internal structure, from which
I am inclined to support its specific distinction.

The rugae of this species arc interesting, and quite unlike those
of any other Arion 1 am acquainted with. They are small, fiat (?)
and oblong, and arranged in distinct longitudinal rows.

Arion fasciatus, Nils.
—A . bourguignati, Mabitie.
Y ah. miser, Pollonera.

These specimens are from the Vallie du Grand St. Bernard.
They show a prominent keel, and a distinct lateral band continued
along each side of the mantle.

Var. neustriacus, Mabille.

From Rivarossa. Similar in all respects to our British specimens.

Arion lusitanicus, Mabille, 1868.

Arion rufus, Morelet, Descr. Moll. Port., 1845, p. 29.

Arion lusitanicus, Mabille, Rev. et Mag. Zook, 1868, p. 134.

Arion lusitanicus, Pollonera, Xuove. contrib. a. studio d. Arion
mropei, 1889, p. 405, figs. 1-6.

Arion lusitanicus, Simroth, Die Nachtschnecken d. Port. Fauna
2891.

Arion lusitanicus, Collinge, Review of the Arionidee of the Brit.
Is., 1.892, p. 7.

I have previously recorded this slug as a British species. At
the re