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"Si Ton considere le petit nombre de points par lesquels 1'animal est attache a sa

eoquille, on est etonne de voir comment un vetement si fragile peut register a Paction

des agents exterieurs, et conserver sa solidite, sa couleur et sa transparence, tandis qu'il

blanchit et s'exfolie, s'il demeure quelque temps expose a l'air apres la mort de 1' animal.

II faut done admettre une circulation de fluides, une communication plus intime entre la

eoquille et 1'animal; et croire que ce test est aussi anime de la force vitale, quoiqu'il

paraisse brut et inorganique a nos yeux trop faibles pour en dcmeler la structure

int^rieure."

—

Draparnaud.



TO JOHN EDWARD GRAY, Ph.D., F.R.S.

Dear Dr. Gray,

It is forty-two years since you published, as a student,

in the ' London Medical Repository,' your first memoir on some of

our Land and Freshwater Mollusks. Ten years later, you were

good enough to encourage me, as a youth, in the pursuit of our

favourite science, and I enjoyed many pleasant days over your

collection of shells in the society of yourself and Mrs. G-ray.

Another ten years passed, and I had the honour of reading, at a

meeting of the Academy of Sciences of Paris, my first crude

notions of a ' System of Conchology.' The volumes in which

they were embodied, published by Messrs. Longman and Co., in

1841, were costly, and the only chance left to me of pursuing

the subject was to turn printer and publisher myself. With a

lithographic press, a staff of print-colourers, a stock of types,

and a printing-press, the means of production became compara-

tively easy. During the twenty-two years elapsed since, I have

worked unremittingly on species, considering them more with re-

ference to the phenomena of distribution than of classification.

My ' Conchologia Iconica' has reached its fourteenth volume, and

eighteen-hundredth plate.

Impressed with the feeling that it would be useful to show

how our British molluscan fauna is represented in other parts of

the globe, I have commenced an attempt to bring this experience

to bear on the subject. Our opinions on what constitutes a genus
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and a species have been, greatly at variance ; but with, a maturer

knowledge of the general organization of the animal, and a clearer

perception of the variableness of specific characters of shells, I

have come to entertain many of the views which I formerly dis-

regarded. No man has contributed so assiduously, through a

long course of years, to our knowledge of the Land and Freshwater

Mollusks of the British Isles, as yourself. It is in recognition of

this service, and in grateful remembrance of some of the happiest

days of my life, that I do myself the pleasure of dedicating to you

the present volume.

I am, dear Dr. Gray,

Your very obedient Servant,

Hutton, Brentwood.

January, 1863.

LOVELL BEEVE.



PREFACE.

The Land and Freshwater Mollusks of the British Isles have been

ably described by Turton, Gray, Forbes and Hanley, Jeffreys, and

others, as a fauna per se ; and great attention has been lavished

on details of form and colour, of local habitation, and of parts of the

anatomy. French conchologists, commencing at the opening of the

present century with the terse and philosophic Draparnaud, and

terminating with the accomplished Moquin-Tandon, have done even

more for the natural history of our mollusks, while treating of them

as members of the fauna of France, than has been done by British

authors. But neither the conchologists of France nor of Britain

have worked out the distribution or representation of the European

genera and species, and the resulting phenomena, in other parts of

the world. It is on this ground that I venture to add another to

the already numerous manuals on the subject.

The bent of a long experience in foreign conchology, has led me

to the study of our native Land and Freshwater Mollusks with

especial reference to their relation with those of other countries.

The genera of our own latitude are in this Work collated with

the similar or representative genera of other latitudes. The species

are regarded in their true character of an outlying fragment of that

great province of distribution, elsewhere called the Caucasian Pro-

vince, which has its centre of creation on the confines of Europe

and Asia Minor, and extends on either side from Finland to North

Africa, and from Arctic Siberia to the Himalayas. I have not,
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however, attempted to carry this kind of research beyond its ap-

plication to the distribution of British generic and specific mollus-

can forms in space. The inquiry as to its bearings on their dis-

tribution in duration of time, I commend to the researches of the

palaeontologist. The views which I had instinctively formed on

the origin of species have gathered strength from the present

study. Reasoning from the facts before me, apart from any con-

siderations of geology, if such a mode of reasoning in the present

state of science may be allowed to have any weight, the conclusions

at which I have ventured to arrive do not accord with the theories

of Edward Forbes or of Darwin, but seem to point to another

solution.

With the hope of making the work useful to collectors of shells,

as well as to observers of the external characters and habits of

the mollusk, figures are given of the shell of each species (the

upper one when in outline representing the natural size), engraved

from drawings on wood by Mr. G. B. Sowerby ; and a vignette

of a living animal of each genus, drawn and engraved in most

instances from nature by Mr. 0. Jewitt. Three years have been

devoted to collecting living specimens. Where these could not be

obtained or delineated, recourse has been had to some figures of

M. Moquin-Tandon, and to some unpublished drawings obligingly

placed at my disposal by the Rev. M. J. Berkeley.

The very characteristic portrait of Citoyen Draparnaud prefixed

to the volume, has been engraved on steel by Mr. W. Holl from a

photograph of a scarce print in Paris, which, I have reason to be-

lieve, is the only likeness extant of the renowned but short-lived

Professor of Montpellier.
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ANALYTICAL KEY.

—

MOLLUSKS WITH A HEAD. RESPIRING AIR OR WATER.

Inojperculated . Respiring air.

Vital organs not coiled. Shell r/idi mentary ; simple or subspiral.

Kespiratory chamber near the head, orifice towards the front ARION.
Body stout, wrinkled with tuberosities, shell a few grains — ater.

Body slender, wrinkled with leaflets, shell a few aggregated grains — hortensis.

Respiratory chamber near the head, orifice quite in front GEOMALACUS

.

Body eylindrically attenuated, shell a solid flat ovate shield — maculosus.

Respiratory chamber near the head, orifice towards the hinder part LIMAX.
Body stoutly oblong, keeled throughout, shell thick or obscure — Sowerbii.

Body tapering, veined, keeled throughojt, shell thick, convex — gagates.

Body eylindrically oblong, keeled towards the tail, shell very small —
• agrestis.

Body gelatinous, striped, keeled towards the tail, shell thin — marginatus.

Body tapering, slightly keeled towards the tail, shell unknown — brunneus.

Body slender, compressed towards the tail, transparent, shell unknown — tenellus.

Body eylindrically elongated, keeled towards the tail, shell nucleated —Jlavus.

Body elongately tapering, keeled towards the tail, shell large, nucleated.... — cii/ereus.

Respiratory chamber near the tail, covered by an external subspiral shell ... TESTACELLA.
Body yellowish, finely veined, shell small, triangularly ear-shaped — haliotidea.

Body brown-mottled, rugosely veined, shell larger, squarely oblong — Mangei.

Vital organs coiled irithin a spiral shell.

Inhabiting land. Tentacles retractile, with the eyes at their summit.

Carrying a depressly globose glassy shell, with shield in front, .obed VITRINA.

Shell of three imperforate pellucid whorls smooth and shining — pellucida.

Carrying a membranaceous inflated shell. Inhabiting wet places SUCCINEA.

Shell large, amber-coloured, yellowish, ovately-oblong, inflated — putris.

Shell smaller, reddish-amber, constrictedly fusiformly inflated — elegans.

Shell small, yellowish, oblong turbinated, but little inflated — oblonga.

Carrying an orbicular shell of few colourless shining whorls, lobed ZONITES.

Shell comparatively large, rather narrowly umbilicated, of six whorls — cellarius.

Shell smaller, narrowly umbilicated, of five glassy whorls — alliarius.

Shell rather larger, openly umbilicated, of five dull opake whorls — nitidulus.

Shell very small, rather largely umbilicated, of four greenish glassy whorls — purus.

Shell very small, moderately umbilicated, of four stria-rayed whorls — radiatulus.
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Shell larger, moderately umbilicated, of four shining fulvous whorls Z. nitidus.

Shell rather larger, excavately umbilicated, of four fulvous whorls — excavatus.

Shell very small, narrowly umbilicated, of four crystalline whorls — erystallinus.

Carrying an orbicular shell, painted or horny, lip sometimes reflected HELIX.

Shell large, imperforate, of four to four and a half whorls, lip reflected — aspersa.

Shell very large, subumbilicated, four and a half whorls, lip dilated — pomatia.

Shell rather large, subumbilicated, of five whorls, lip expanded — arbustorum.

Shell rather large, imperforate, of five painted whorls, lip expanded — nemoralis.

Shell moderate, narrowly umbilicated, of six rufous horny whorls — Cantiana.

Shell smaller, minutely umbilicated, of six yellowish horny whorls — Carthusiana.

Shell rather large, narrowly umbilicated, of five black-pencilled whorls— — Piscina.

Shell moderate, slightly umbilicated, of five rust-banded whorls — virgata.

Shell smaller, larger umbilicated, of five wrinkled banded whorls —fasciolatu.

Shell rather large, broadly umbilicated, of five rather narrow whorls — ericetorum.

Shell moderate, largely umbilicated, of six whorls, aperture triangular — ohvoluta.

Shell rather large, lens-shaped, brown, of five whorls, lip expanded.. — lapicida.

Shell small, deeply umbilicated, of six yellowish or rufous whorls — rufescens.

Shell small, openly umbilicated, of six downy horny whorls — hispida.

Shell small, minutely umbilicated, of six silky hairy whorls — sericea.

Shell small, of six greenish wrinkly membranaceous whorls — revelata.

Shell small, of five glassy fuscous-olive membranaceous whorls —fusca.

Shell smaller, trochiform, of six thin glossy fulvous whorls —fulva.

Shell very small, subglobose, of six horny lamellated whorls — lamellata.

Shell very small, of four horny whorls, lamellated, edged with lashes — aculeata.

Shell minute, largely umbilicated, of four subhyaline tubular whorls — pulchella.

Shell small, largely umbilicated, of six depressed striated whorls — rotundatus.

Shell minute, largely umbilicated, of five brown horny whorls — rupestris.

Shell more minute, largely umbilicated, of four horny whorls — pygmcea.

Carrying a minutely umbilicated turriculate shell of eight to nine whorls B ULIMUS.
Shell horny, marbled with opake white. Inhabiting chalk soil — acatus.

Shell stouter, dark olive, shagreened. Inhabiting wooded districts — montanus.

Shell smaller, constricted, fuscous. Inhabiting wooded districts — obscurus.

Carrying an imperforate cylindrical shell. Inhabiting wet places ZUA.
Shell of five smooth shining horny whorls. Columella slightly truncated ... — suhcylindrica

.

Carrying an imperforate cylindrical shell. Inhabiting wooded districts AZECA.
Shell of seven smooth whorls, with an ear-shaped toothed aperture — tridens.

Carrying a smooth acicular hyaline shell. Burrowing in earth. Blind ACHATINA.
Shell minute, imperforate, of six whorls. Columella involute, truncated... — acicula.

Carrying a slender sinistral shell, enclosing itself by a elausilium CLAUSILIA.
Shell moderately large, nearly smooth, aperture two-plaited — laminata.

Shell rather larger, densely ridge-wrinkled, aperture two-plaited — biplieata.

Shell smaller, swollen, finely wrinkled, aperture five-plaited — Rolpliii.

Shell small, finely wrinkled, dark brown, aperture two-plaited — perversa.

Carrying a conically turreted sinistral transparent horny shell BALEA.
Shell minutely umbilicated, of seven glossy finely-striated whorls — perversa.
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Carrying a horny narrow-whorled shell. Lower tentacles short PUPA.
Shell rather large, of eight to nine whorls, aperture seven toothed — secale.

Shell small, of seven glossy whorls, aperture toothless or one-toothed — muscorum.

Shell very small, of six rather swollen whorls, aperture one-toothed — cylindracea.

Shell small, of six narrow whorls, aperture triangular, five-toothed — Anglica.

Carrying a minute shell. No lower tentacles. Inhabiting wet places VERTIGO.
Shell tumidly cylindrical, of five whorls, aperture six to nine-toothed — antivertigo.

Shell tumidly ovate, of five whorls, aperture two to four-toothed — Moulinsianu.

Shell ovately cylindrical, of five whorls, aperture four to five-toothed — pygmcea.

Shell oblong-cylindrical, of five whorls, aperture four-toothed — alpestris.

Shell shortly cylindrical, of four tumid whorls, aperture six-toothed — striata.

Shell sinistral, stout, of five whorls, aperture seven-toothed — pusilla.

Shell sinistral, attenuated at base, of five whorls, aperture five-toothed ... — vertigo.

Shell straightly cylindrical, of six to seven whorls, aperture toothless — edentula.

Shell oblong-cylindrical, of five narrow tumid whorls, aperture toothless — minuta.

Inhabiting land. Tentacles not retractile, eyes at their base.

Carrying a minute oblong shell. Inhabiting wet places CARYCHIVM.
Shell of five glassy whorls, aperture small, three-toothed — minimum.

Carrying a much larger fusiform shell. Inhabiting places near the sea CONOVULUS.
Shell ovate, of six to seven whorls, aperture toothed on both sides — denticulnlns.

Shell oblong, of six to seven whorls, columella four-toothed — myosotis.

Shell ovate, of six to seven whorls, columella two-toothed — bidentatus.

Inoperculated . Respiring both air and water.

Inhabiting tvater. Head with muzzle, tentacle* carious, eyes at their base.

Carrying a discoid shell of three to seven whorls, tentacles bristle-like PLANORBIS.
Shell large, ventricose, of five to five and a half striated whorls — corneus.

Shell small, of four and a half longitudinally striated whorls — albus.

Shell very small, smooth, of four and a half rounded whorls — glaber.

Shell very small, nautiloid, of three whorls, epidermis edged with lashes... — crista.

Shell moderate, depressed, of five whorls, keeled below the centre — carinatus.

Shell larger, depressed, of five whorls, keeled at the basal edge — complanatus.

Shell rather small, depressed, of seven very slowly increasing whorls — vortex.

Shell small, very depressed, of six faintly two-angled whorls — spirorbis.

Shell rather small, depressed, of seven broad closely coiled whorls — contortus.

Shell minute, amber-horny, of four convexly sloping whorls —fontatms.

Shell minute, amber-horny, of four radiately segmented whorls — nitidas.

Carrying an inflated sinistral shell. Mantle reflected. Tentacles slender... PHYSA.
Shell ovate, of four glassy whorls, convoluted ventricosely —fontinalis.

Shell oblong, of five transparent whorls, convoluted attenuately — hypnorum.

Carrying a horny shell. Mantle rarely reflected . Tentacles flatly triangular LYMN2EA.
Shell obliquely ovate, of four whorls, the last ventricosely inflated — limosa.

Shell orbicular, of three whorls, the last enormously expanded — auricularia.
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Shell ovately turretecT, of six whorls, the last globosely inflated L. stagnalis.

Shell oblong-ovate, of five to six rough convex whorls — palustris.

Shell smaller, acuminately ovate, of six rough convex whorls — truncatula.

Shell small, elongately turreted, of eight closely coiled whorls — glabra.

Shell globose, extremely thin, of three transparent inflated whorls — glutinosa.

Shell truncately ovate, thin, of three whorls, spire immersed — involuta.

Carrying a limpet-shaped shell. Tentacles short, slenderly triangular ANCYLTJS.

Shell rotundately ovate, vertex posterior, incurved to the right — Jluviatilis.

Shell oblong-ovate, depressed, vertex more central, incurved to the left ... — lacastris.

Operculated. Rexpiring air.

Head produced into a ringed proboscis. Tentacles bristle-like.

Carrying a solid turbinated shell. Operculum shelly, spiral CYCLOSTOMA.

Shell conically ovate, of five spirally corded whorls — elegans.

Carrying a thin minute elongated shell. Operculum horny, subspiral ACME.
Shell of six transparent horny whorls, mostly linearly striated — lineata.

Operculated. Eespiring water.

Head produced into a ringed muzzle. Tentacles various.

Tentacle and eye-stalk united in one, with the eye at their summit ASSIMINEA.
Shell conical, of six sloping whorls. Operculum horny, few-whorled — Grayana.

Carrying a turbinated shell ivith the aperture entire.

Tentacles filiform, eyes on sessile swellings at their base BYTHINIA.
Shell very small, of six whorls. Operculum horny, two-whorled — similis.

Shell of five ventricose whorls. Operculum subtestaceous, concentric ... — tentaculuta.

Shell of five scalariform whorls. Operculum subtestaceous, concentric... — Leachii.

\ Tentacles cybndrical, eyes on short stalks. Neck lobed on each side PALUDINA.
Shell scalariformly turbinated of five to six whorls, umbilicated — contecta.

Shell obtusely turbinated, of four to five whorls, scarcely umbilicated — vicipara.

' Tentacles cylindrical, eyes at inner base. Branchiae an external plume VALVATA.
Shell small, of five globose whorls. Operculum concentric — piscinalis.

Shell minute, of four discoid whorls. Operculum concentric — cristata.

Eyes on slender stalks detachedfrom the tentacles.

Carrying an obliquely ovate shell. Operculum paucispiral, hooked NERITINA.
Shell rather solid, of three whorls, generally painted with network —Jluviatilis.

MOLLTJSKS WITHOUT HEAD. RESPIRING WATER.

One pair of adductor muscles.

Bearing an oblongfan-shaped shell. Affixed by a byssus.

Mantle closed, except for the pedal, branchial, and excretory orifices DEEISSENA.
Shell triangularly trapezoid, very gibbous, painted with olive waves — polymorpha.

b
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Two pairs of adductor muscles.

Bearing a pearly shell, mantle freely open except behind.

Shell equivalve, very inequilateral, auriculated behind, thin, toothless ANODON.
Shell ovate or oblong, compressed or ventricose, green or fulvous-olive ... — cygnea.

Shell equivalve, very inequilateral, slopingly produced behind, toothed ... UNIO.

Shell ovately wedge-sliaped, olive-green, rayed, umboes wrinkled — tumidus.

Shell elongately oblong, fulvous olive, umboes faintly wrinkled — pictorum.

Shell oblong kidney-shaped, black, umboes more or less eroded — margaritifer.

Bearing a thin horny shell, mantle closed at each end.

Branchial and excretory siphons prolonged into tubes uuited in one P1SIDIUM.

Shell large, triangular, posteriorly slopingly produced — amnicum.

Shell very small, suborbicularly ovate, umboes obtuse, prominent — obtusale.

Shell very small, obliquely oval, umboes moderately tumid — pusillum.

Shell very small, suborbicular, glossy, umboes obtuse, grooved — nilidum.

Shell small, triangularly orbicular, posteriorly obliquely produced — Casertanum.

Shell minute, obliquely orbicular, anteriorly obliquely produced — pulchellum.

Shell minute, obliquely subtriangular, umboes calyculate — Hensloivianum

.

Branchial and excretory siphons prolonged into tubes, partially united CTCLAS.

Shell large, oval-globose, striated, slightly lunuled, ligament apparent — rivicola.

Shell small, suborbicular, ligament scarcely apparent — cornea.

Shell moderate, oblong-oval, posteriorly subtriangularly sloped — Pisidioides.

Shell moderate, oblong-oval, pale, umboes nearly central — ovalis.

Shell small, squarely orbicular, rhombic, thin, umboes calyculate — lacustris.



EXPLANATION OF MAP.

The Map, facing page 1, is intended to show the boundary of the Cauca-

sian province of molluscan distribution over which the British species range,

and the position which it occupies on the surface of the globe with reference

to the general system. The student is supposed to be acquainted with

the geography of the two hemispheres, or to have a geographical atlas

before him for reference. The lines of latitude and longitude, and the

names of places, are excluded, in order to exhibit more clearly the physical

features to which it is desired to call attention
;
namely, to the mountains

and rivers, the configuration of the land and water, and to the parallels of

equality of temperature, copied from Humboldt's system of isothermal

lines. An attempt has been made by the lithographer to indicate the

specific centre of the province by deepening the colour of that part of it in

which the most characteristic of the genera and species congregate, and

are most prolific in individuals ; the part, in short, in which the genera

and species obtain their maximum of development.

The primary division of the terrestrial portion of the globe into broadly-

defined provinces of molluscan distribution, is as follows :

—

Eastern Hemisphere.

The Caucasian Province.

The West African Province.

The South African Province.

The Malayan Province.

The Australian Province.

Western Hemisphere.

The North American Province,

The Columbian Province.

The Brazilian Province.

The Bolivian Province.

The Chilian Province.

The Caucasian Province is divided to some extent in its western part by

the mountain chain of the Pyrenees, Alps, and Carpathians, but this division

does not affect the range of the species of land and freshwater mollusks

which inhabit Britain. The region north of that apparently natural barrier,

extending to the utmost limit of molluscan life towards the pole, is termed

the Germanic Region. The southern portion, reaching to the boundary of

the province in the opposite direction, at about the 15th parallel of north

latitude, on the west side of Africa, and extending on the east side to

Abyssinia and the island of Socotra, is called the Lusitanian Region. But
the whole of Britain on the Continental side is surrounded by Germanic

forms, and all the species inhabiting the Continent,—all, that is to say,
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excepting Geomalacus maculosus, Assiminea Grayana ^ and Lymncea in-

valuta, which, so far as we know at present, are peculiar to Britain, are, if

not of Germanic origin, Germanic now. The most obvious subdivision of

the British land and freshwater mollusks in their Continental range, is to

separate, as shown in our Tables of Distribution (pp. 242 to 249), those

inhabiting Europe throughout, from those which inhabit the Centre and

North, and the Centre and South. The species furthest removed from the

Centre of Europe on the northern side is Helix lamellata, and it is the

most northerly species in Britain. The species furthest removed from the

Centre on the southern side is Helix Pisana, and it is the most southerly

species in Britain.

MoUuscan life increases vastly in its development towards the Equator,

and it follows that there are many more Germanic species common to the

Lusitanian region, than there are Lusitanian species common to the Ger-

manic. The Azores and Canary Islands are outlying fragments of the

Lusitanian region, inhabited chiefly by continental species. Madeira is

also Lusitanian in type, but it is inhabited to a very limited extent by

continental species, having a very characteristic inland molluscan fauna of

its own.

Of the Asiatic range of the British species little is known beyond the

information supplied by Gerstfeldt of those inhabiting the valley of the

Amoor, and by Drs. Hooker and Thomson and M. Jacquemont of those

inhabiting Cashmere and Thibet. It is certain, however, that Malayan

species, having a copious and highly developed specific centre in the Indian

Archipelago, inhabit Burmah and Siam, while they mingle with Caucasian

species in the North-western provinces of India, in the valley of the Amoor,

and in Japan.

Of the remaining nine Provinces, divisible into twenty-five regions, the

North American is the only one in which there are any species of land

or freshwater mollusks common to Britain, for particulars of winch see

* Distribution and Origin of Species,' p. 252.







BRITISH

LAND AND FRESHWATER

MOLLUSKS.

The inland molluscan fauna of the British Isles is very limited in

kind, compared with that of more southern European countries, or

with that of America within the same isothermal latitude as Britain.

The warmer temperate districts of Europe, marked by the olive, and

even the vine, show a material increase in the development of mol-

luscan life ; while in the intertrcrpical region of the palms, embra-

cing all that is most productive in the conditions of light, heat, and

vegetation, its abundance is prodigious. Upwards of seven thou-

sand land and freshwater shells have been described from all parts

of the world, of which scarcely more than a hundred and twenty

are British. To the casual observer, a few slugs and snails in the

garden or on the chalk down, a few water-snails and little horny

bivalves in our ponds and ditches, and a pearl-mussel or two in

our running streams, are all that present themselves to his attention.

The remainder are minute forms, living more or less concealed

in moss, or among the decaying roots of shrubs and bushes, only

to be procured with diligent search at the proper times and
seasons. Our molluscan fauna, too, is simply European in its cha-

racter; it possesses no local typical speciality like the fauna of

Madeira or of the Sandwich Islands. Our groves do not glow be-

neath the same tropical sun as the woods and forests of the Philip-

pine Islands, of Bolivia, or of Venezuela; and our running streams

are small indeed compared with the mighty rivers of America.

But although our land and freshwater mollusks are small, and singu-

larly limited in kind, they present equally interesting features for

comparison and study. With these few introductory remarks, we
pass to our tabular exposition of the classification.

B



SYNOPTICAL TABLE OF CLASSIFICATION.

CLASS I.—CEPHALA (with head).

1. INOPERCU-
LATA

(without opercu-
lum).

1. PULMONTFERA
(breathing air only)

.

1. Limacinea.

2. Colimarea.

3. Auriculacea {I

2. VULMOBUAN- 1. Lymnaacea. 2
CHIATA <Jo"

(breathing both air

and water) . I 4.

I 1. pulmonifera 1. Cyclostomacea
I 2

(breathing air only).
'

Genera.

Arion.
Gteomalacus.
LlMAX.
Testacella.

VlTRINA.
SuCCINEA.
ZONITES.
Heltx.
BtTLIMUS.

ZUA.
AZECA.

. achatina.

. Clausilia.

. Balea.

. Pupa.
, Vertigo.

Carychium.
Conovulus.

Planorbis.
Physa.
Lymma.
Ancylus.

Cyclostoma.
Acme.

1. Littoracea. 1. ASSIMINEA.

!. OPERCULATA
(with operculum).

2. brancrifera \
2 - Peristomata.

(breathing water |
I 3.

niy).

bytiiinia.

Paludina.
Valvata.

3. Neritacea. 1. Neritina.

CLASS II.—ACEPHALA (without head).

LAMELLIBRAN-
CHIATA

(lamella-gilled).

Orders.

1. UNIMUSCU-
LOSA

(one adductor
muscle)

.

!. BIMUSCULOSA
(two adductor
muscles)

.

Families.

1. Mytilacea.

1. Naiades.

. 2. Cardiacea.

Genera.

1. Dreissena.

{1
Anodonta.

2. Unio.

( 1. PlSIDIUM.

i 2. Cyclas.
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Class I. CEPHALA

—

with head.

The two Classes of Cephala and Acephala, signifying Headed and

Headless, into which Land and Freshwater, and indeed all mo]-

lusks, are primarily divided, correspond as near as may be with the

old Linnsean designations of Univalve and Bivalve. The Acephala,

which are all water-dwelling mollusks, are always provided with a

shell ; bnt the Cephala, or Gastropods, as they are also called, are

sometimes, as in Avion, a garden slug, without any shell ; the term

Univalve is then inappropriate. There exist about a hundred and

twenty species of land and freshwater mollusks in Britain, fifteen of

which—the Mussels and Cyclads—are acephalous, without a head.

The remaining hundred and five, representing twenty-nine genera,

belong to the Class under consideration. They possess a well-deve-

loped head, with either two or four tentacles, having a pair of eyes,

sometimes at their extremity, sometimes at the base ; and the mouth
is provided with a jaw and minute palate-teeth which present some
curious varieties of structure. The body of the Cephals is elongated

and rather depressed, the upper surface developing a mantle which

is the calcifying organ, secreting, in most instances, a shell covering

or enclosing the respiratory and visceral organs of the animal. The
lower surface of the body forms a grasping fleshy disk, by the con-

traction and dilatation of which the creature crawls.

Tribe I. INOPERCULATA—without operculum.

Attention may now be directed to the Synoptical Table opposite.

The class Cephala, it will be seen, is subdivided into Inoperculated

and Operculated. The Inoperculated Cephals, those unprovided

with any operculum, comprise the pulmoniferous or air-breathing

families, Limacinea, Colimacea, Auriculacea, including about half

of the entire series ; and the pulmobranchiate or lung-gilled family

Lymnceacea breathing both air and water. The Operculated Cephals

comprise the pulmoniferous family Cyclostomacea, breathing air only,

and the branchiferous or gilled families Peristomata and Neritacea,

breathing water only. There is, however, no absolute line of de-

marcation between them. All are modified and run into each other

by gradations of character. The Ampullarice, a foreign genus of

Peristomata, though breathing water as their natural element of

b 2
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respiration, possess an apparatus which gives them the faculty of

breathing air in cases of emergency, such, for example, as when the

ponds in which they are dwelling become dried up.

Dr. Gray is of opinion that the shell and its operculum are homo-

logous to the two valves of a bivalve, and that the normal form of a

mollusk is to be protected by two valves or shells. This is an inge-

nious theory, in which few participate to the extent of the author.

The operculum affords fair subsidiary characters for the distinction

cf groups. The foreign Cyclostomacea, numbering eight hundred

species, are subdivided on this method into as many as forty genera.

The arrangement is almost universally adopted, but it embraces,

in some instances, a rather anomalous association of forms.

The Inoperculated Cephals are subdivided into two Orders :

—

1. Fulmonifera. Respiratory organ a vascular sac for the respi-

ration of air.

2. Pulmobranchiata. Bespiratory organ a vascular sac for the

respiration of air, with the addition of branchial lamellse

(gills), for the respiration also of water.

Order I. PTJLMONIFERA

—

air-breathing.

Respiratory organ a vascular sacfor the respiration of air.

One-half of our entire series of Land and Freshwater mollusks

belong to this Order. They include the Slugs, Limacinea, the

Snails, properly so called, Colimacea, all of which are terrestrial,

and the Auriculacea, which live near the sea, within reach of the

spray, or on the banks of rivers or of estuaries. The pulmonary

organ or lung is a sac over the surface of which the blood flows in

minute vessels for the purpose of being aerated.

Although breathing air as their natural element, the Pulmonifera

love damp and moisture, and sustain life with comparatively little in-

convenience for a long time under water. A slug may not uncom-

monly be seen attached to the inner side of a waterbutt, in which it

has become immersed by the rising of the water, without evincing

any disposition to move ; and a snail, on being dropped in a glass of

water, will put forth its tentacles with little less than its accustomed

ease, and crawl up leisurely to the brim, with an air-bubble at its

respiratory orifice, like that of the water-beetle. It may, however,

be observed that the slug, when submerged, secretes a more copious

discharge of mucus, and forms for itself a kind of viscid envelope.
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The Pulmoniferous Inoperculated Cephals are distributed into

three Families :

—

1. Limacinea. Respiratory and visceral organs incorporated with

the main contractile mass of the body. Eyes at the extremity

of the tentacles. Shell wanting, or rudimentary.

2. Colimacea. Respiratory and visceral organs distinct from the

main contractile mass of the body, coiled within a spiral

shell. Eyes at the extremity of the tentacles.

3. Auriculacea. Respiratory and visceral organs distinct from

the main contractile mass of the body, coiled within a spiral

shell. Eyes at the base of the tentacles.

Family I. LIMACINEA.

Respiratory and visceral organs incorporated with the main contractile

mass of the body. Eyes at the extremity of the tentacles. Shell wanting

or rudimentary.

The typical character of the Family of Limacinea is expressed by
the respiratory and visceral organs being incorporated with the

main contractile body of the animal, as distinguished from that of

the Colimacea and Auriculacea, in which they are coiled within a

whorled shell. In the simplest terrestrial form of mollusk, Avion,

Geomalax and Limax, the pulmonary sac is situated near the head,

with slight variations in the position of the respiratory orifice. In

Testacella it is situated at the tail end of the animal. There is an in-

termediate form of slug, Parmacella, in which the pulmonary sac is

situated about the middle of the body ; but this is a stranger to our

islands, not having reached nearer to us than the south of France,

at Aries in the department of the Mouths of the Rhone.

In these three genera of Limacinea there is no visible shell, but

the calcifying function commences to be developed in the shield

covering the pulmonary sac, with the secretion of a few calcareous

grains. In Arion they are at first isolated, then agglomerated in a

rude mis-shapen manner. In Limax an embryo umbonal nucleus is

formed ; and the shell, in a further stage of development, increases

in symmetrical order by regular concentric layers of growth, covered

by a membranous epidermis. In the fourth genus, Testacella, the

shell is secreted externally, and the umbonal nucleus commences to
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coil, on tlie spiral plan of growth which is developed and matured

in the whorled shell of the succeeding Family.

The Limacinea shun the light of day, rarely indulging their vora-

cious appetites except at night. They inhabit gardens and roadside

hedges in damp places, and congregate in cellars and outhouses,

and under planks and stones around old walls, pumps and wells.

These remarks apply chiefly to the genera Arion, Geomalax, and

Limax, which feed on vegetable matter, though not entirely abstain-

ing from flesh. Testacella burrows into the ground to the depth of

from two to three feet, and feeds, or rather gorges, upon worms.

The feebleness of the shell-producing function in the Limacinea is

largely compensated by the faculty of secreting mucus of a particu-

larly viscid kind, from all parts of the body. The slug will lower

itself to the ground from a tree or shrub—and even from a shelf,

when brought into the room—by the mere accumulation of mucus at

the extremity of the tail hardening into a gelatinous thread. The
animal functions are not suspended during hybernation, and at other

periods, as in the snail ; and the animal is at all times more tenacious of

life. The continued secretion ofmucus is necessary to the slug's exist-

ence ; when this faculty ceases and the integuments dry, the animal

dies.

The geographical distribution of the Limacinea is almost world-

wide
;
they are by no means so confined to temperate climates as

has been supposed. More observations have been made on them in

Europe than in other countries, but they have been collected by M.
Quoy and others, at New Zealand, New Hebrides, Australia, South

Africa, and Ascension Island ; and Mr. Cuming saw numbers at the

Philippine Islands, although he did not preserve specimens. In

South America the family is plentifully represented by a genus un-

known in Europe, Vaginulus ; and in North America a genus is

known abundantly under the name Tebenn&pliorus in every part of

the country between Lake Erie and the G-ulf of Mexico. Some of

our European Limacinea have been transported to the United States,

and become naturalized there to a distance of a hundred miles from

the coast. The home of Testacella is in the Canary Islands. Its

appearance in the south of Europe and the British Isles is partly

due to transportation with exotic plants. It has rarely been observed

except in gardens, and mostly about the hothouse or conservatory.

T. haliotidea has long established itself in Guernsey. Its pre-

sence in that island was detected sixty years ago by Mr. Lukis,

and I have received specimens from him, while this sheet is passing



LIMACINE A. 7

tlirougli the press, accompanied by a letter, written with his wonted

enthusiasm, informing me that it has been most abundant in his

garden during the present year. Testacella has also been observed

in the West Indies at Ghiadaloupe and Martinique, but hardly suffi-

ciently to prove that it is indigenous to those islands.

The genus Onchidium included in this Family by authors is a sea

slug. It is a native chiefly of New Zealand and the Friendly

Islands ; a small species occurs on the shores of Brittany and Corn-

wall, congregated in little groups on the rocks, where the waves

break over them.

The genera of British Limacinea are :
—

1. Arion. Body rounded on the back, a terminal pore at the

tail extremity, pulmonary sac near the head, respiratory orifice

in front, shield granulated. Shell wanting, or represented

by a few isolated or agglomerated grains.

2. Geomalacus. Body rounded on the back, pulmonary sac near

the head, respiratory orifice quite in front, shield smooth.

Shell, a solid oval plate.

3. Limax. Body more or less keeled on the back, pulmonary sac

near the head, respiratory orifice more or less behind, shield

sometimes granulated, sometimes concentrically striately

wrinkled. Shell, a solid oval plate, passing into a valve de-

veloped in symmetrical order from an umbonal nucleus.

4. Testacella. Body rounded, tapering towards the head, pulmo-

nary sac near the tail extremity, covered by a lobed mantle

secreting an external shell. Shell ear-shaped, enlarged from

a sub-spiral nucleus.

G-enus I. ARION, Ferussac.

Animal
;
body cylindrical, elongated, rounded on the back, and

furnished with a mucus-pore at the posterior extremity, integu-

ments crowded with oblong tuberosities or with leaflets; head
with two pairs of tentacles, the upper pair being much the longer,

with minute eyes at their bulbous extremity ; shield at the front

part of the body, covered with fine granulations, respiratory

orifice at the right margin, a little anterior to the centre ; shell

wanting, or represented by a few isolated or agglomerated

grains.

The slugs of this genus are distinguished from those of Limax
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proper by the presence of a pore or gland, for the more copious

secretion of mucus, at the extremity of the tail, and in having the

pulmonary sac and overlapping shield nearer the head, with the

respiratory orifice in front ; and the shield has no internally deve-

loped shell, its place being occupied by merely a few calcareous

grains, which are sometimes isolated, sometimes aggregated into

a rude irregular mass. But there are good generic characters in

Avion, as distinguished from Limax, apart from the position of the

pulmonary sac and the want of a symmetrically-formed shell. The
body is enveloped by integuments of more considerable density,

rising into wrinkle-like tuberosities or leaflets, and there is no dorsal

keel. Important anatomical differences are also recorded.

We have only two undoubted species of Avion in this country

A. atev and hovtensis. A third, A. Jlavus, has been described, and

I have living specimens before me, obligingly communicated by
Mr. E. J. Lowe, from the vicinity of Nottingham, as well as from

Mr. Bridgman of Norwich ; but M. Moquin-Tandon includes the

species in his list of ' Especes Incertaines,' and I cannot bring my
mind to the conviction that it is anything more than a yellow dwarfed

variety of A. hovtensis. Notwithstanding the record given by Mr.

Jeffreys in his 'Gleanings,' that Mr. Bridgman finds A. Jlavus on

horse-chestnut leaves near Norwich, I am favoured with that gentle-

man's opinion, that it has always been a question with him whether

A. Jlavus may not be the young of A. hovtensis. Species are much
too readily named. As many as ten species of Avion have been de-

scribed in France alone, four of them within the last few years by
M. Millet and M. Normand ; but the only species since recognized

by Moquin-Tandon in addition to our A. atev and hovtensis are A.

albus and subfuscus, which are apparently varieties of the first-

named. Three new species have also been described by M. Mo-
relet, from Portugal. The only Avion observed in the New World
as indigenous is a species collected near Discovery Harbour, Puget

Sound, A. fol/'olatus, Grould. A. hovtensis has been transported

to the United States, and has become acclimatized within a limited

range in the vicinity of Boston.

The British species of Avion are :

—

1. ater. Animal stout, three to five inches in length, mostly of

a dark chocolate colour inclining to black, integuments rising

into oblong tuberosities. Shell represented by calcareous

granules, sometimes rudely agglomerated.
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2. kortensis. Animal slender, one to two inches long, mostly

grey or yellowish, more or less striped with blue-black, inte-

guments rising into leaflets. Shell represented by calcareous

granules, agglomerated into a subhemispherical form.

1. Arion ater. Black Avion.

Animal
;
body stout, from three to five inches in length, extremely

variable in colour, but mostly of a deep chocolate-red or olive-

black, integuments tessellately wrinkled throughout with short

swollen ridges or tuberosities
;
margin of the foot expanded,

generally yellowish or orange, radiately lineated with black or

fuscous red ; head stout, marked with two dark lines between

the tentacles, which are livid blue-black ; shield minutely granu-

lated.

Shell
;
represented by calcareous grains, sometimes isolated, some-

times rudely agglomerated.
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Limax ater (1674), Lister, Phil. Trans, vol. ix. p. 96. Hist. Anim. Angl.

p. 131. pi. ii. f. 17.

Limax ater and rufus, Linnaeus (1746), Faun. Suec. p. 507.

Limax alius, Linnseus (1767), Syst. Nat. 12th edit. p. 1081.

Limax succineus, Mutter (1774), Hist. Verm. vol. ii. p. 7.

Limax luteus, Kazoumowsky (1789), Hist. Nat. Jorat. vol. i. p. 269.

Limax sulfuscus, Draparnaud (1805), Hist. Moll. p. 123. pi. ix. f. 8.

Arion empiricorum, alius, fuscatus, sulfuscus, and melanocephalus, Ferus-

sac, Hist. Moll. vol. i. p. 60 to 65 ; vol. ii. p. 17, 18. pi. i. to iii.

Arion ater, Turton (1831), Man. p. 104.

Limax virescens, Millet (1854), Moll. Maine et Loire, p. 11.

Arion (Lochea) rufus, alius, and sulfuscus, Moquin-Tandon (1855), Hist.

Moll. vol. ii. p. 10, 13. pi. i. f. 1 to 27.

Hal.—Throughout Europe, (in woods and gardens, in shady places, imder

hedges and leaves, and about wells or pumps)

.

This majestic richly-diapered slug may be recognized by its large

swollen dimensions and characteristic oblong tuberosities. In colour

it is mostly of a shining dark chocolate-red or olive-black, but

it is extremely variable, and, as may be seen by the list of synonyms,

has received at the hands of different authors the names of black,

red, brown, white, and amber. De Ferussac, thinking to avoid con-

fusion, introduced the name empiricorum (of the quack doctors) in

allusion to its alleged medicinal properties, and it has been adopted

by Forbes and Hanley. The Linnaean names ater or rufus, the first

of which is most in use in Britain, the second mostly on the Conti-

nent, either express the prevailing colour of the species, but Lister's

name ater had a well-established priority in this country long before

the time of Linnseus or Mutter ; and it has been ruled that the names

of natural objects should not be altered according to the fancy or

judgment of any author as to their appropriateness.

Whatever the colour of the body maybe, the tentacles of A. ater

are always of a livid blue-black, the eyes at the bulbous extremity of

the larger pair of tentacles being minute and often difficult to dis-

tinguish ; it is even doubted by some authors whether these specks

are organs of vision at all. As in the rest of the family the head and

tentacles are wonderfully retractile, being completely drawn within

the skin when the animal is at rest, with the body foreshortened

into a lump, protected almost vertically in front by the shield. The
shield is finely granulated, and encloses beneath the posterior por-

tion a few calcareous grains, which are sometimes isolated, some-

times rudely agglomerated. The edge of the foot, when expanded,



ARTON ATETt. 11

shows a neatly-defined yellowish, or orange border, rayed with

black lines.

Avion ater has a wide range of habitation throughout the temperate

and north temperate regions of the Old World. It has not as yet,

according to Binney, been transported to America ; but a species

very nearly allied to it, A. foliolatus, Gould, has been collected,

near Discovery Harbour, Puget Sound. Though nocturnal in habit,

A. ater may be occasionally seen in the daytime. Plants are its

natural food, but it has not unfrequently been observed to devour

earthworms.

2. Arion hortensis. Garden Arion.

Animal
;
body slenderly elongated, from an inch to two inches in

length, yellowish, sometimes grey or greenish-grey, dark-

banded or deep blue-black, faintly banded at the sides, integu-

ments wrinkled longitudinally with close-set leaflets, margin of

the foot light grey or warm yellow ; head dingy leaden blue

;

shield elongately oblong, rather coarsely granulated, faintly

striped.

Shell
;
represented by calcareous grains more or less aggregated.

Limax flavus, Miiller (1774), Verm. Hist. vol. ii. p. 10, (not of Linnseus.)

Arion hortensis, Ferussac (1819), Hist. Moll. p. 65, pi. ii. f. 4, 6.

Limaxfasciatus, MHson (1822), Moll. Suec. p. 3.

Arion circumscriptus, Johnston (1828), LJdin. New Phil. Joum. vol. v. p. 76.

Arionflavus, Ferussac (1840), Hist Moll. Supp. p. 96 B.

Limax intermedins, Normand (1852), Leser. Lim. p. 16.

Arion (Prolepis) fuscus, Moqnin-Tandon (1855), Hist. Moll. vol. ii. p. 14.

pi. 1. f. 28 to 30.

Hob.—Nearly throughout Europe. Boston, United States. (In gardens and

roadside meadows, in damp places, under stones, or among dead leaves.)
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A very much smaller species than the preceding, more delicately

and more prettily coloured, occurring chiefly in the spring. The
body is more slenderly elongated than that of Arion ater, and the

wrinkled surface of the integuments is finer and partakes more of

the form of crowded leaflets. The shield is proportionately length-

ened, and it is rather more coarsely granulated. The typical

colour of Arion hortensis is a dark greenish-grey banded at the

sides with black, but it is extremely variable. M. Moquin-Tandon
describes and names as many as eleven varieties inhabiting France,

adopting the specific name otfuscus, on the ground that the species

is the Limax fuscus of Miiller. The descriptions of the Danish
author are extremely short, and, unaccompanied with figures, are

not easy to identify. The yellow variety (Limax flavus, Miiller,

L. aureus ? Grmelin, Arion flavus, Ferussac) referred to in our re-

marks on the genus is believed by some collectors to be a distinct

species. Mr. E. J. Lowe informs me, that in specimens collected by
him in the vicinity of Nottingham he finds the back more rigidly

set, and the mucus orange- coloured.

Arion hortensis has been transported to Boston, United States,

and become regularly acclimatized in the gardens and neighbour-

hood of that city. As an instance of the density of its integuments,

this little Arion may be distinguished from Limax when trodden

underfoot, a common fate of these mollusks, by its more leathery-

toughness

.

Genus II. GEOMALACUS, Allman.

Animal
;
body lanceolate, subcylindrical, rather narrowly attenuated

posteriorly, margin of the foot brown, transversely grooved ; head

with two pairs of tentacles, the upper pair much the longer, with

eyes at their extremity ; shield near the head, with the respi-

ratory orifice on the right side in front.

Shell ;
solid, flat, subovate.

This interesting form of slug was discovered about twenty years

since in comparative plenty in county Kerry, Ireland, and it has

not been collected in the British Isles in any other locality. It

differs in several anatomical particulars from its congeners. Its

more obvious peculiarities consist in the pulmonary sac and over-

lapping shield being situated near the head, as in Arion, with the
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respiratory orifice still more in front ; while a solid flat subovate

shell is developed within the shield, as in Limax. The body, inclu-

ding the shield, is comparatively smooth. Forbes and Hanley, and

Mr. Jeffreys, describe the back as being keeled, but one of the most

important characters of a negative kind, in which Geomalacus re-

sembles Avion more than Limax, is, that it is not keeled.

A year previous to the discovery of Geomalacus in Ireland,

M. Morelet described under the name Limax anguiformis, a slug

of very similar character collected by him in Portugal. He makes
no mention of any shell.

1. Geomalacus maculosus. Spotted Geomalacus.

Animal ; about two inches in length, copiously mottled with yellowish

or white spots.

Shell
;

solid, flat, subovate.

Geomalacus maculosus, Allman (1846), Ann. and Mag. Nat. Hist. vol. xvii.

p. 297. pi. 9. f. 1 to 3.

Hob.—County Kerry, west Ireland (among moss and other plants, at the

shady bases of moist rocks) ; Andrews.

The specific characters of G. maculosus, consists in its being

everywhere conspicuously mottled with yellow or white spots upon
a dark ground. Respecting its habits, Mr. Andrews, the disco-

verer, says :

—

" On the rocks of Oulough, near Lake Carogh, to the south of

Castlemain Bay, within a limited circuit, and at a distance of

about fifty yards from the water, the Geomalaci, on a misty or

showery day, may be noticed quiescently stretched, their richly

maculated character being strikingly conspicuous.' On what they

feed I know not ; I never could detect them in the eating mood.
At the little G-len of Limnavar, on similar rocks at the same range

from the water, I again met with the Geomalaci, particularly a

white variety, but more sparingly than at Oulough."
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Professor Allman, to wliom we are indebted for the first descrip-

tion of Geomalax, remarks that the habits of this mollusk are some-

what curious. "It possesses a singular power of elongating itself, so

as at times to assume the appearance of a worm. By this means it

can insinuate itself into apertures which we could scarcely conceive

it possible to enter. This curious property indeed was very nearly

the cause of my losing the first, and only specimen I had seen. I

had placed the mollusk as I supposed securely in a botanical collect-

ing box, when to my surprise, I found shortly after, that it had
transgressed the limits I had assigned it. The creature not liking

its confinement, had insinuated itself beneath the lid."

Genus III. UMAX, Linnceus.

Animal; body cylindrically elongated, more or less tapering,

rounded on the back, sometimes keeled throughout, sometimes

keeled only towards the tail, integuments variously wrinkled,

furrowed, and veined ; head with two pairs of tentacles, of

which the upper pair is much the longer, bearing minute eyes

at their bulbous extremity ; shield sometimes finely granulated,

sometimes concentrically striately wrinkled, enclosing a rudi-

mentary shell, respiratory orifice at the right margin, more or

less posterior to the centre.

Shell ; an oval agglomerate, or a symmetrically-developed valve,

increasing in concentric order from an umbonal nucleus, covered

by a thin membranaceous epidermis.

The slugs of the Limax type differ from those of Arion, in having

the pulmonary sac situated rather more removed from the head,

with the respiratory orifice behind, instead of being in front, of the

centre of the right margin of the shield ; and sometimes it is quite at

the posterior extremity. Among other generic differences it may be

noted that the body of the creature is always more cylindrical and

tapering, it is always more or less keeled, and the rudimentary

agglomerate of calcareous particles assumes the form of an oval

plate passing into an oblong square shell, developed in regular con-

centric order from an umbonal nucleus, and covered by a membra-
naceous epidermis. In colour the Limax is as inconstant as the

Arion, and presents greater variety of marking.

We have eight species of Limax recorded as British, but two of
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them, L. brunneus and tenellus, are doubtful. The first is not im-

probably the young of a dark variety of L. agrestis, while the

second is founded on a single specimen collected many years ago, of

which the specific value has not been confirmed by subsequent re-

search. L. brunneus, though reported by M. Bouchard-Chantereaux

in 1838 to be breeding abundantly in the vicinity of Boulogne, is

included by M. Moquin-Tandon, the highest and latest authority on

the subject, along with L. tenellus in his list of ' Especes Incertaines.'

There are, then, six undoubted species of Limax in the British

Isles, all continental types, affording good distinguishing peculiarities

of form, general marking, and habit. The series embrace two very-

obvious divisions, L. Sotverbyi and gagates, constituting the sub-

genus Milax of Gray, Amalia, of Moquin-Tandon, have the shield

granulated like that of Arion ; and, like Avion the rudimentary

shell which it encloses is little more than an irregular agglomerate of

calcareous particles. It is, however, more constant, of a more re-

gular ovate form, and in developing a rudimentary nucleus, presents

a nearer approach to shell-structure. Another peculiarity of this

division of the Limaces, more conspicuous in appearance, but of less

physiological value, is the presence of an erect keel, along the whole

length of the back, reaching from the shield to the extremity of the

tail ;
while, in the species which follow, the back is keeled in a less

prominent manner only towards the tail. The mantle, here desig-

nated the shield from the peculiarity of its form and office, is that

part of the animal to which the conchologist will probably direct

his attention—the shell, of which we have so nicely graduated a

development in the genera of this family, being no unimportant

part of the animal.

In the remaining four species of the genus, L. agrestis, marginattis,

jlavus, and cinereus, forming the subgenus Eulimax of Moquin-
Tandon and Gray, the shield is striated with wrinkles which are dis-

posed in regular concentric order ; and the shell becomes, in its

fullest development in the last-named species, an oblong square valve,

constructed of symmetrical additions of growth around an umbonal
nucleus. An epidermis of thin horny tissue is also formed.

We have said that our six undoubted species of Limax are all

continental types. They are the only satisfactorily established

species in Europe. Not that the continental conchologists have been
backward in describing species. No less than forty have been re-

corded as natives of Europe, the greater portion of them, according

to Dr. Grateloup, living in France. Yet M. Moquin-Tandon, in his
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recent work on the terrestrial mollusks of that country, reduces the

number to eight, and two even of these are at least doubtful, L. Cor-

sicits, which is said to differ from L. cinereus in a character by no

means constant, and L. Alpinus, which M. Moquin-Tandon says he

never saw but once, and which De Blainville pronounced to be also

L. cinereus.

Not many extra-European habitats have been recorded. L. gagates

and flavus have been collected in Madeira, and L. agrestis, flavus,

and cinereus in Syria. L. agrestis and flavus have been trans-

ported to Boston, New York, Philadelphia, and other maritime

cities of the United States, and are breeding abundantly to a dis-

tance of nearly a hundred miles inland. The North Americans

have two species of their own ; and two species have been described

by D'Orbigny from South America. Two species have also been

described by the same author, from the Canary Islands. Not many
intertropical Limaces have been described, though doubtless many
exist. Mr. Cuming informs me that he saw many at the Philippine

Islands, but did not preserve specimens. MM. Quoy and Gaimard

describe a species from New Zealand, one from Mauritius, and one

from Ascension Island ; and two are described by Dr. Krauss from

South Africa.

To the remarks already made on the habits of the Limacinea gene-

rally, it may be added that L. agrestis has a partiality for the flower

and kitchen gardens, L. marginatus for trees, and L. flavus for

cellars, caves, and walls. All more or less spin mucous threads, and

will let themselves down from shrubs or other objects not agreeable

to them for food or habitation.

The species of Limax are :

—

1. Sowerbyi. Animal tawny yellow, tessellated with dusky-

brown, back keeled throughout, shield granulated. Shell, an

unsymmetrical concretion.

2. gagates. Animal dull grey, back keeled throughout, radiately

furrowed and veined, shield granulated. Shell, an unsym-

metrical concretion.

3. agrestis. Animal yellowish-grey, red-mottled, back keeled

towards the tail, shield concentrically striated. Shell flat.

4. marginatus. Animal gelatinous, livid grey, black loop-banded,

back keeled towards the tail, shield concentrically striated.

Shell oval, concave.
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5. brunneus. Animal dark clingy brown, back keeled towards

the tail, shield concentrically striated.

6. tenellus. Animal pale dull yellow, transparent, shield concen-

trically striated.

7. flavus. Animal yellowish, speckled with grey, keeled towards

the tail, shield concentrically striated, spotted. Shell concen-

trically enlarged from an umbonal nucleus.

8. cinereus. Animal yellowish-ash, streaked and spotted with

black, body tapering, keeled towards the tail, shield concen-

trically striated. Shell concentrically enlarged from an um-
bonal nucleus.

1. Limax Sowerbyi. Sowerbys Limax.

Animal
;
body oblong, linearly grooved, conspicuously keeled through-

out the back, tawny yellow, tessellated with dusky brown, keel
pale bright yellow, head ash-grey, tentacles livid blue ; shield
moderate-sized, oblong, widened and truncated behind, granu-
lated, speckled, respiratory orifice subposterior.

SheU
;
small, often rather obscure, rude, irregular, sometimes flat,

sometimes thickened, and convex.

Umax marginatus, Draparnaud (1805), Hist. Moll. p. 124 pi 9 f 7 (not
ofMiiller).

'

' V

Limax Sowerbii, Ferussac (1821), Hist. Moll. p. 96. pi. 8 d. f. 7, 8.
Limax carinatus, Leach, (1831), Turton, Man. p. 115. pi. 3. f.

17.

'

Milax Sotverbii, Gray (1855), Cat. Brit. Mus. p. 175.
Hab.—Central Europe. Britain (in gardens).

c
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This and the following species, constituting the subgenus Milax
of Gray, Amalia of Moquin-Tandon, are distinguished from the

other Limaces by two very obvious characters. The back of the

creature is conspicuously keeled throughout its entire length, and

the shield is finely granulated, like that of Arion, while it encloses

merely an irregular calcareous button, for it can scarcely be called

a shell, which is sometimes flat and partially membranaceous, some-

times rudely thickened and convex. The general colour of the body
of L. Soiverbyi, which is linearly grooved, is a tawny-yellow,

faintly tessellated with dusky brown, and the keel, which stands erect

upon the back, especially when the animal is in a state of rest as

represented in our vignette, is a pale bright amber. The head is ash-

grey with the usual dark lines upon the neck, and the tentacles are

of a dull livid blue. The shield is of a moderate size, almost short

in comparison with that of L. gagates, being rather abruptly widened

and truncated behind.

Umax Sowerbyi is not uncommon in gardens and shady places

in the neighbourhood of London, and some other cities. The spe-

cimen from which our figure is drawn was taken by the artist, Mr.
Jewitt, in the neighbourhood of Hampstead. Dr. Gray mentions

that like many of its congeners, it will feed on animal food and even

devour the dead remains of an individual of its own species, leaving

only the skin of the back.

Mr. Jeffreys refers this species to Miiller's Limax marginatus.

Draparnaud, it is true, has acted on that opinion, but only in doubt.

It is, as correctly indicated by Forbes and Hanley, the L. marginatus

of Draparnaud but not of Miiller. The true L. marginatus of Muller,

it can hardly be doubted, is the slug described by M. Bouchard

Chantereaux as L. arborum. It cannot be supposed that L. arborum

was not known until he collected it in comparative plenty in 1838,

in the neighbourhood of Calais. M. Bouchard Chantereaux named
it after its habit of living on trees. Mr. Clarke, who collected it

abundantly in Ireland, and has figured it in different stages of

growth, says " I have seldom found this slug elsewhere than on

trees." Muller, when describing the habits of his L. marginatus,

says, "In Fago, vulgaris," and dwells particularly on the dark

loop band which is characteristic of the species, " cinereus clypeo

utrinque striga obscura. Striga clypei in omnibus nota constans.

Juniores et adulti iisdem coloribus,"— as shown in Mr. Clarke's

figures.
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2. Limax gagates,, Agate Limax.

Animal
;
body oblong, tapering towards the tail, conspicuously keeled

throughout the back, dull grey, becoming colourless towards

the margin, radiately furrowed with anastomosing veins, head

and tentacles grey; shield oblong, continuously ridged, trun-

cated, granulated, dark, respiratory orifice sub-central.

Shell
;
oval, small, thick, irregularly convex.

Limax gagates, Draparnaud (1801), Tabl. Moll. p. 100. Hist. Moll. pi. 9.

f. 1, 2.

Milax gagates, Gray (1855), Cat. Brit. Mus. p. 174.

Limax (Amalia) gagates, Moquin-Tandon (1855), Hist. Moll. vol. ii. p. 19.

pi. 2, f. 1 to 3.

Hab. Central, Southern, and Western Europe, Madeira, Ireland, Isle of

Man, Portland Island, Isle of Wight, Torquay, Guernsey, Scotland, (by

the road-side or at the base of old walls)

.

The Agate Limax, so named by Draparnaud from its dark agate-

like shield, has been long known on the Continent, but in Britain,

excepting a single record of its discovery lately in Scotland, it has

only been observed in Ireland, in the Isle of Man, and in the few

southern English localities recorded above. Dr. Gray remarks in

the late edition of his Manual that L. gagates is very likely only a

variety of L. Sotverbyi, but the characters by which it is distin-

guished from that species are by no means unimportant. The body,

though as conspicuously keeled, is more slender and tapering towards

the tail, and the integuments instead of being linearly grooved are

smooth and rayed at the sides with linear veins. The shield is more
ovate and continuously ridged, while the respiratory orifice is nearer

the centre. In colour the body is of a dingy leaden hue, fading almost

to white at the margins, and often speckled, and the shield is darker

still.

c 2
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3. Iiimax agrestis. Field Limax.

Animal
;
body cylindrically oblong, rounded on the back, keeled

towards the tail, reticulately winkled, yellowish grey, some-

times faintly, sometimes darkly mottled with red-brown, pale

semitransparent at the margin, head yellowish with a dusky

line running towards each tentacle ; shield oblong, rather large,

concentrically striately wrinkled, respiratory orifice posterior.

Shell
;
oval, very small, almost flat.

Limax agrestis, Linnaeus (1758), Syst. Nat. lOth edit. p. 652.

Limax filans, Hoy (1790), Trans. Linn. Soc. vol. i. p. 183.

Limax solvations, Draparnaud (1805), Hist. Moll. p. 126. pi. 9. f. 11.

Limax bilobatus, Ferussac (1819-21), Hist. Moll. p. 74. pi. 5. f. 10.

Limax salicium, Bouillet (1836), Moll. terr. etfiuv. Auvergne, p. 18.

Limax tanicata, Grould (1841), Report Invert. Massachusetts, p. 3.

Limax (Fulimax) agrestis, Moquin-Tandon (1855), Hist. Moll. vol. ii.

p. 22. pi. 2. f. 18 to 22, and pi. 3. f. 1, 2.

Hab. Europe, Madeira, United States (in fields, woods, and gardens)

.

This little species of Limax, often called from the opake character

of its mucus, the Milky Slug, is well known as the most prolific and

mischievous of its class. It propagates with marvellous rapidity

and abundance, feeding voraciously on the leaves of vegetables, and

proving especially destructive among the newly bedded-out plants

of the florist. An hour or so after sunrise Limax agrestis may be

seen in the flower and kitchen gardens by hundreds, but by the

time the sun is fairly up, not one is to be found ; all have disappeared

until twilight, and the dews rouse them to life and reaction. It is

about an inch to two inches in length, keeled towards the tail, of a

yellowish-grey colour, more or less darkly mottled with reddish-

brown. The shield in this and the remaining species of the genus,

loses the granulated chagrined character. When the animal is in
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motion, the shield first smoothens, and then contracts into con-

centric stria-like wrinkles with the dilatation and contraction of

the body ; and the shell is more symmetrically developed.

Limax agrestis has been transported to the United States, and

breeds abundantly in the vicinity of the principal maritime cities.

4. Limax marginatus. 'Bordered Limax.

Animal; body gelatinous, moderately elongated, rounded on the

back, keeled towards the tail, livid grey, marked with pale ana-

stomosing wrinkles, striped with a loop of two distant longitu-

dinal bands ; shield oblong, rounded in front, widening and

then sloping to a point behind, finely concentrically striately

wrinkled, banded with a dark loop like the body
;
respiratory

orifice small, posterior, arched over by the dark band.

Shell
;
oval, thin, slightly concave, silvery white.

Limax marginatum, Miiller (1774), Verm. Hist. p. 10. (not of Draparnaud).

Limax hortensis, Ferussac (1822), pi. 8a. f. 4.

Limax arhorum, Boucliard-Chantereaux (1838), Cat. Moll. terr. etjluv.

Pas-de- Calais, p. 164.

Limax salicetum, Bouillet (1836), Cat. Moll. terr. et fluv. Auverg ne,-p. 18.

Limax glaucus and arboreus, Clarke (1843), Ann. and Mag. Nat. Hist.

vol. xii. p. 334. pi. 11. f. 4 to 10.

Limax scandens, Normand (1852), Desc. Lim.p. 6.

Limax (Bulimax) arhorum, Moqiun-Tandon (1855), Hist. Moll. terr. et

fluv. vol. ii. p. 24.

Hab. Central Europe, Britain (mostly on trees).

The most obvious distinguishing characters of Limax marginatus
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are its livid glaucous colour and its gelatinous substance, often so

translucent that the internal organization may be traced. Typical

specimens, such as the one represented in our figure, are moreover

characterized in all stages of growth by two conspicuous loops of

black bands, one on the shield, the other on the back reaching to

the extremity of the tail. In examples of the species in a young
state, with drawings of which, made as long back as 1828, Mr. Berke-

ley has obligingly favoured me, the black loop-like bands are still

a prominent feature. The shield is rounded in front, and widening

over the pulmonary sac, terminates posteriorly in an angular slope.

The habits of L. marginatus are variously described by different

observers. It is most frequent on beech, ash, and walnut trees.

Mr. Thompson says :
" After rain, I have seen them in numbers,

gliding down the smooth bark of the beech from feeding on the

higher foliage, their bodies appearing between the light like pellucid

jelly." Forbes and Hanley mention having collected the species

near Connor CliiFs in the west of Ireland, in a rocky locality entirely

devoid of trees ; and Mr. Clarke notices having met with it among
the ruins of a chapel in Connemara, crawling in considerable num-
bers on the walls and tombstones.

The shell is variously developed : sometimes it is of a thin silvery

white substance partially membranaceous, sometimes rather thick,

slightly convex above, concave below.

5. Jjimax brunneus. Brown Limax.

Animal
; body tapering, rounded on the back, slightly keeled to-

wards the tail, dark dingy brown throughout ; shield oblong-

oval, large, concentrically ridged and striated.

Shell; ?

Limax brunneus, Draparnaud (1801), Tabl. Moll. p. 104.

Hob. North-east of England (in damp woods)
;
Johnston, Alder. Pas-de-

Calais, France (common on the banks of rivers and brooks, and under

moss and stones) ; Bouchard-Chantereaux.
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M. Bouchard-Cliantereaux ascribed to Limax brunneus of Dra-

parnaud, a small slug varying from an inch to an inch and a half in

length, living in comparative plenty in the neighbourhood of Bou-

logne on the banks of running streams, and in damp places among

moss and under stones. Dr. Johnston, of Berwick-on-Tweed, and

Mr. Alder, of Newcastle, observed the species also in their own

locality, and it is from Mr. Alder's drawing, reduced to the natural

size, that our figure is taken. Since the publication of these details,

ten years ago, by Forbes and Hanley, no further observation has

been recorded, and M. Moquin-Tandon includes Limax brunneus

in his list of ' Uncertain Species.' The question presents itself,—Is

L. brunneus anything more than the young of a dark variety of L.

agrestis ? It is said to differ from that species not only in colour,

but in having a transparent mucus. These differences are not of

much specific value, and it is doubtful whether Limax brunneus can

be retained as a species.

6. Limax tenellus. Tender Limax.

Animal
;
body slender, rounder on the back, compressed towards

the .tail, pale dull yellow, very transparent and lubricous, with

an obscure band on each side of the shield and back, the tenta-

cles being black ; shield rounded behind, covered with fine con-

centric wrinkles.

Shell ; ?

Limax tenellus, Miiller (1774), vol. ii. p. 11.

Hob. Northumberland (in a wood at Allansford, near Shortly Bridge)
;

BlacMock. South of France, Ferussac.

The foregoing characters, published in 1853, by Forbes and
Hanley, are derived from a single specimen, collected in the above

recorded locality by Mr. Blacklock, and drawn by Mr. Alder, of
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whose figure our wood-engraving is a copy reduced to the natural

size. This is all that is known in England of the slug ascribed to

Miiller's Limax tenellus. It has been observed, according to Ferus-

sac, in the South of France, at Quercy, and in the neighbourhood of

Montpellier ; but nothing has been added to that observation, and

Limax tenellus is included by Moquin-Tandon, along with L. brun-

neus in his list of ' Uncertain Species.'

7. Limax flavus. Yellow Limax.

Animal
;
body cylindrically elongated, rounded on the back, keeled

towards the tail, yellowish, speckled with grey, wrinkled and

furrowed ; head rather small, bluish, tentacles rather short

;

shield oblong-ovate, rounded at the extremities, concentrically

striately wrinkled, ash-grey, variegated in concentric order

with yellow spots, respiratory orifice posterior to central.

Shell ; somewhat squarely ovate, slightly concave, striated concen-

trically from an umbonal nucleus.

Limaxflavus, Linnaeus (1758), St/st. Nat. 10th edit. p. 652.

Limax variegatus, Draparnaud (1801), Tail. Moll. p. 103.

Limacella wiguicula, Brard (1815), Hist. Coq.p. 115. pi. 4. f. 3, 4, 11.

Hah. Europe, Syria, Madeira (in caves and damp places in woods, and

about houses in cellars and wells).

The ordinary colouring of this moderately keeled and strikingly

marked species is a dull yellow, variegated on the back with ash

grey, so as to leave a copious sprinkling of yellow dots and spots.

On the shield the spots range in the concentric order of the striae,

and present a characteristic feature by which the species may be

readily recognized. In habit L. vdriegatus inclines rather to damp
situations about houses, in cellars and wells, and in woods ; it pre-

fers to dwell on the damp ground or in caves.
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The shell is slight, and somewhat squarely ovate, inclining to the

more developed form of that of L. cinereus, the lines of growth

being added concentrically from an umbonal nucleus.

8. Limax cinereus. Ash Limax.

Animal
;
body elongated, rounded on the back, tapering and keeled

towards the tail, yellow-ash, conspicuously streaked and leo-

pard-spotted with black, head pinkish-grey mottled, tentacles

yellowish-grey, long, slender ; shield ob-

long, rounded in front, inclined to trian-

gular behind
;

respiratory orifice at the

posterior end of right margin, striated con-

centrically from an umbonal nucleus, outer

edge membranaceous.

Shell
;
oblong-square, large, depressly concave.

Limax cinereus, Lister (1674), Phil. Trans, vol. ix. p. 96. Hist. Anim.

Angl. p. 131. pi. 2. f. 17.

Limax maximus, Linnoeus (1758), St/st. Nat. p. 108.
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Limax cinereus, Miillcr (1774), Verm. Hist. vol. ii. p. 5.

Limax maculatus, Leacli (1815), MS. in Brit. Mus.

Limax antiquorum, Ferussac (1819), Hist. Moll. p. 68, pi. 4. f. 1 to 8.

Limax Alpinus, Ferussac (1822), Tabl. Syst. p. 21. Hist. Moll. pi. 4a f. 5 to 7.

Limax Valentiana, Ferussac (1822), Tabl. St/st. p. 21. and Hist. Moll.

pi. 8a. f. 5, 6.

Limax Cgrenceus, Companyo (1837), Rapport Moll. Pyren. in Bull. Phil.

Perpignan, vol. iii. p. 88.

Limax {Eidimax) maximus, Moquin-Tanclon (1855), Hist. Moll. vol. ii.

p. 28. pi. 4. f. 1 to 8.

Limacella parma, Brard (1815), p. 110. pi. 4. f. 1, 2, 9, 10. Shell.

Hob.—Europe, Syria, Madeira (about outhouses and in cellars, in gardens

and on walls, under hedges and logs of wood)

.

This very handsome leopard-spotted slug was the first to attract

the attention, nearly two centuries ago, of our famous countryman

Dr. Martin Lister, of Oxford, in whose ' Historia Animalium Anglise'

it is accurately figured and described. It is the largest of the tribe,

conspicuous for its elongately tapering eel-like form, and is plenti-

fully distributed throughout Europe about outhouses and in cellars,

under hedges and logs ofwood, in gardens and on walls. The shield,

it wT
ill be observed, is rather ample, rounded in front, and terminating

in a sloping angle behind. The surface of the shield is striately

wrinkled in a concentric manner, and the respiratory orifice is at

the posterior extremity of the right margin. Below the shield, the

body is longitudinally wave-wrinkled throughout, being at first

rounded on the back, and then gradually keeled. The tentacles are

unusually long, partaking of the slenderness of the body.

The spotted variety, from which our figure is drawn, a specimen

collected for its size and beauty, by Mr. Metcalfe, at the little

island of Herm, may be regarded as the type of the species ; I have,

however, collected it as large and as beautifully spotted in my own
garden. While examining some living specimens, I met with a

curious instance of mucus-spinning. In the course of the evening,

one escaped from a glass on the mantelpiece, and having made its

way to the edge of the marble, was observed to let itself down by a

thread of mucus a distance of from three to four feet, into the

fender. The time occupied was about five minutes.

The shell of L. cinereus is the largest and most symmetrically

developed of the genus ; it is of an oblong square form, regularly

concentrically enlarged from an umbonal nucleus, depressly concave,

tinged with a blush of pink, membranaceous at the outer edge.
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M. Moquin-Tandon cliaracterizes the species as having the con-

centric striae of the shield disposed into two separate masses, a mass

on each half of the shield, and remarks that De Ferussac's L. alpinus

differs from it in having the concentric striae in one mass only, like

the other striated-shield Limaces. I have not been able to detect

this difference, nor is it noticed by any other writer. He gives

sixteen varieties occurring in France, and they are little less numer-

ous in Britain. The animal is rather sluggish in its movements, and

when irritated dilates its shield, and secretes abundantly a whitish

mucus.

Genus IV. TESTACELLA, Cuvier.

Animal; body semi-cylindrical, swollen posteriorly, tapering and
susceptible of elongation towards the head, integuments wrin-

kled or linearly veined ; head with two pairs of tentacles, the

upper pair much the longer with eyes just below the extre-

mities, tentacles rather approximating at the base, then diver-

gent ; shield combining with the general integuments
;
pulmo-

nary sac at the posterior end of the body, covered by a lobed

slightly extensile mantle, which secretes an external shell,

beneath the right side of which is the respiratory orifice.

Shell
;
ear-shaped, with a subspiral umbonal nucleus, covered by a

thin horny epidermis.
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In the year 1740, M. Dugue, a gentleman residing at Dieppe, com-

municated to the Academy of Sciences of Paris, the following interest-

ing discovery of the mollusk which has received the name of Testa-

cella

:

—"There is in this city a garden in which a slug has been found

that is unknown to the gardeners of the country. It is from eighteen

to twenty lines long, and is somewhat of the form of the red slugs

which crawl upon the earth and have no shell. It burrows in the

soil like the earthworm, and goes out only at night. It carries

upon its tail a shell like a nail at the end of the finger, and is as

hard. The entire animal is so hard that one can scarcely cut it with

a knife. It has been kept in a pot with some earthworms three or

four inches in length and as stout as a pen ; it feeds on them though

much less strong in appearance. It occupied from four to five

hours in swallowing one entirely, but did not risk during this long

time losing its prey ; when once it has seized a worm by one end,

there is no chance of escape. It deposits its eggs in the ground per-

fectly round at first, and nothing more than a little pellicule filled

with a viscous humour, but at the end of fifteen days, or a little more,

the humour thickens, the round form changes to an oval, and the

slug hatches it like a chicken."

Linnaeus had not yet matured his system of nomenclature, and it

was not until sixty years later, that the Testacella was named by
Cuvier from specimens collected by M. Faure Biguet, at Crest in

the department of Drome. Subsequently it has been collected in

the centre and South ofEngland and Ireland, in the Channel Islands,

in Spain, Portugal, Syria, Algeria, the Canary Islands, and the

West Indies ; and it has been abundantly bred at Bordeaux for ex-

perimental purposes, by M. Gassies, who in conjunction with M.
Fischer, has published a very admirable monograph of the genus.

The interest attaching to Testacella in a systematic point of view,

arises from the circumstance of its being an intermediate link

between the two families of Limacinea and Colimacea. The pul-

monary sac which in Limax is in the front part of the body, and in

JParmacella,Si genus inhabiting the South of France, is in the middle,

is in Testacella situated at the hinder extremity ; and in place of an

integumentary shield it is provided with a delicate mantle secret-

ing an external ear-shaped shell. The shell is composed of regular

concentric layers, commencing from a subspiral umbonal nucleus,

and presents the first indication of the convoluted plan of growth,

which is developed in Vitrina and Helix, and becomes the typical

structure of the class. But Testacella possesses essential characters
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of its own. It is a ground slug of strictly carnivorous habits, pene-

trating the soil to the depth of two to three feet, or more, and

preying voraciously upon earthworms. There is, moreover, as

already noticed, no shield in Testacella, although in Vitrina a modi-

fication of the Limax shield appears along with a more advanced

convolution of the shell.

It was stated by De Ferussac that the mantle of Testacella

though ordinarily concealed beneath the shell, is susceptible of be-

ing extended over the whole body of the animal. " When the

Testacellce are surprised by drought, they envelope themselves

entirely with their mantle. The mantle, which is extremely gela-

tinous, preserves the animal in the dry soil in a state of freshness

and humidity, which appears indispensable for it to live. The body is,

it is true, contracted, but it augments in thickness although it di-

minishes in length." This statement is regarded with incredulity

by Moquin-Tandon, but Mr. Woodward has given a wood-en-

graving of this singular phenomenon as observed by Mr. Cunnington

in a field near Devizes, in a supplementary note to his ' Manual of

the Mollusca,' accompanied by the following interesting description :

—" During winter and dry weather the Testacella forms a sort

of cocoon in the ground by the exudation of its mucus. If this cell

is broken, the animal may be seen completely shrouded in its thin

opaque white mantle, which rapidly contracts until it extends but

a little way beyond the margin of the shell." There is, however,

reason to believe that this thin white cocoon is not an extension

of the mantle, but a pellicle of slimy mucus. Another phenomenon
in the structure of the mantle may be seen in our figure of T. Maugei,

engraved from a drawing by the Rev. M. J. Berkeley, in which it

is lobed externally on either side for the lateral embrace of the shell.

Testacella is recorded from the West Indies, at G-uadaloupe and
Martinique, but we have not been able to procure specimens of T.

Antillarwm and Matheronii to test their specific value. The genus

is not known in the United States or in any other part of America.

The shell occurs in a fossil state in the lacustrine deposits of the

South of France, chiefly in the vicinity of Montpellier.

The Testacellce produce calcareous eggs of large size, as symmetri-

cally formed as those of a bird. A specimen before me at this

moment, from the collection of Mr. Cuming, was taken by him from
the living animal while in the act of ejecting it from the ovary.

The species are :

—
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1. haliotidea. Animal comparatively smooth, linearly grooved

in a veined manner, yellowish. Shell small, subtriangular,

depressed.

2. Maugei. Animal more rugose, linearly grooved at the sides,

olive mottled with brown. Shell larger, subquadrately ovate,

convex.

1. Testacella haliotidea. Haliotis-lilce Testacella.

Animal
; body yellowish, finely veined with linear grooves, speckled

with dots and punctures. ~ _

Shell
;
triangularly ear-shaped, depressed, covered 1|| (111

by a dark fibrous epidermis.

Testacella, Cuvier (1800)

,

Lecons d'Anat. Comp. vol. i. tabl. 5.

Testacella haliotidea, Drapamaud (1801), Tabl. Moll. p. 99.

Testacella Europ&a,~Roissy (1805), Buff, de Sonn. vol. v. p. 252. pi. 53. f. 8.

Helix sM5fe?Ta;?m,Lafou-du-Cujula (1806), Desc. du Lot-et-Garonne, p. 143.

Testacella Gallia, Oken (1815), Lehrb. der Naturg. p. 212. pi. 9. f. 8.

Testacella septulum, Sowerby (1823), Genera of Shells, f. 3.

Testacella bisulcata, Risso (1826), Hist. Nat. Europ. Merid. vol. iv. p. 58.

Testacella Companyonii, Dupuy (1846), Hist. Moll. p. 47. pi. 1. f. 3.

Testacella Galloprovincialis, Grateloup (1855), Limac. p. 15.

Testacella Canigonensis Limax, Grateloup (1855), Limac. p. 15.

Testacella Medii-Templi, Tapping (1856), Zoologist, vol. xiv. p. 5105.

Hab.—Canary Islands, Channel Islands, Spain, Algeria, Central and South

of France, South of England and Ireland.

The published drawings of T. haliotidea vary so much in appear-

ance, that they seem to represent different species, but the truth is,
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they are made from specimens in different states, and under diffe-

rent conditions. Our figure at the head of the genus is from a draw-

ing of an old and wrinkled individual, whilst that represented oppo-

site is from a young specimen in which the skin is expanded. The
animal is always of a light yellowish colour compared with T.

Maugii, which is of a darker mottled-brown, and the linear veining

is much interspersed with dark dots. The shell is small, characteris-

tically triangularly depressed towards the umbo. The principal

varieties of the species are those named T. scutulum, in which the

shell is more than usually attenuated in front, T. Companyonii which
has the shell large, and T. bisulcata in which the shell is so roughly

grown as to show two irregular grooves. M. Moquin-Tandon re-

marks that the animal of the last-named variety has generally a

smaller more elongated body of richer colour. Having preserved

and studied the character of living specimens sent to him from the

environs of Grasse, he came to the conclusion that they were scarcely

distinguishable from the original type of the species.

MM. G-assies and Fisher adopt M. Dupuy's T. Campanyonii as

a distinct species, but they confess to not having seen it for a very

long time, and are unable to recall to their recollection its distinctive

characters. The grooved form, T. bisulcata, Hisso, they consider

ought to be maintained as a species, not only on account of a dif-

ference in the shell, but of the animal and of the form of the egg.

So far as the shell is concerned, the grooves appear to be mere va-

riations in the successive additions of growth.

A great deal has been written on the ferocity with which the

Testacellce prey upon earthworms, and the manner in which they

will follow them in their subterranean windings. M. Gassies, who
kept a vivarium of Testacellce of all sizes and ages, gives a lively de-

scription of their cunning :
—"When a Testacella has discovered the

prey on which it wishes to make a repast, it moves stealthily to one

side of the worm, with an indifference so complete, that one would

suppose it had not observed it and disdained it ; but suddenly it

turns, and while the MTorm is twisting to the right and to the left,

it lifts its head, withdraws its tentacles, dilates enormously its

mouth, and throws itself upon its prey, enfixing it by a kind of

suction. Contortions of the worm are necessarily the result of the

wounds from the palate spines ; it wrestles, but in vain. Retained

by a multitude of barbs, its movements only serve to engage it more
and hasten its passage into the stomach of its voracious enemy."

Originally a native of the Canary Islands, T. Jialiotidea has spread
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very generally in South-Western Europe, principally in the vicinity

of maritime cities.

2. Testacella Maugei. Mauges Testacella.

Animal
;
body tawny yellow, darkly mottled with brown, rugosely

veined.

Shell
;
subquadrately oblong, ear-shaped, pro-

duced at the umbo, covered by a fibrous

epidermis.

Testacella Maugei, Ferussac (1819), p. 94, Hist. Moll. pi. 8. f. 10, 12.

Testacella Burdigalensis, Glassies (1855), Grrateloup, Limac. p. 15.

Testacella Oceamca, Gfrateloup (1855), Limac. p. 15.

Testacella Canariensis, Grateloup (1855), Limac. p. 15.

Testacella episcia, Bourguignat (1861), Moll. Alp. Marit. p. 28.

Hob. Teneriffe, Portugal, Spain, South-West of England, and Ireland.

This species, a native also of the Canary Islands, has not been yet

included in the British fauna, nor does M. Moquin-Tandon admit

it into that of France. More than fifty years have elapsed since it

was transported with plants into the nursery grounds of Messrs.

Miller and Sweet, of Clifton, and it has become naturalized in several

localities in the West of England. Mr. Norman, writing in 1859

to Mr. Jeffreys, says :•
—"I have had as many as five dozen sent to me

alive at the same time." The animal is of a darker mottled colour

than the preceding species, and the shell is of a more oblong com-

pressed form, larger and more produced at the umbo.

Our figure is from a drawing made by the Rev. M. J. Berkeley,

as long back as 1829, from a living specimen of rather small dimen-

sions, collected by Mr. Sowerby, in which the shell is held in the

embrace of two external lateral lobes ; and I have observed the

dried remains of a similar condition of the mantle in a specimen

collected by Mr. Metcalfe.
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With reference to this species in the cocoon, Mr. Jeffreys says,

on the authority of some experiments made by Mr. Norman, " While

in the encysted state, a thin white membrane, a development of the

mantle, is extended from beneath the shell, and stretched over the

back and sides of the animal. An admirably designed protective

shield is thus formed, which checks evaporation from the surface of

the body, and enables the flow of mucus, which is so essential to the

life of the animal, still to course along the lateral canals, and thence

be distributed through the branching channels over the entire sur-

face of the body. When T. Maugei is removed from its cyst and

the body moistened with water, the extended membrane is gradually

contracted until it is entirely withdrawn beneath the shell." MM.
Gassies and Fischer do not believe, apparently, in this separate or-

ganization of an enveloping mantle-membrane.

Family II. COLIMACEA.

Respiratory and visceral organs distinct from the main contractile mass

of the body, coiled within a spiral shell. Eyes at the extremity of the

tentacles.

The above definition applies to all our inoperculated air-breathing

mollusks, except the thirteen Limacinea just described, and the

four Auriculacea which follow. They are sixty in number, and

are the outlying members of a fauna twenty times as numerous,

which has its centre of creation in Southern Europe, and spreads

over Asia in an easterly direction to the Himalayas. Of the four

principal genera, Helix, ClausiUa, Pupa, Vertigo, there are certainly

eight hundred European to forty British species. The transition be-

tween the two families of Limacinea and Colimacea is shown in

Britain by a solitary species, Vitrina pellucida, of which there are

only six in Europe, but upwards of seventy in the more tropical

parts of the eastern hemisphere. It is curiously intermediate in

structure between Limax and Zonites, having the fleshy shield of

the former along with the mantle-polished shell of the latter. With
Testacella, which is an abnormal form of Limacinea, the relation-

ship is more with a genus unknown to British soil, Daudebardia,

in which the respiratory orifice is situated towards the posterior

part of the animal, where it is covered by a horny spiral shell, not

D
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much unlike that of Vitrina. Daudebardia is a native of Central

and Southern Europe and Syria.

Another genus of Colimacea is one of which at least a hundred

and forty species have been described from different parts of the

world, three of them British, Succinea ; they are mostly natives

of the western hemisphere, where Vitrina is unknown, except by a

single small species in the United States, descended probably from

an exported European individual. Succinea has a light, transparent,

fusiformly coiled shell, largely inflated, and of a delicate amber
colour. The next genus in the series, Zonites, has a regular helici-

form shell, colourless and polished, arising from the action of a par-

tially reflected lobe of the mantle. We have eight well-defined

species in Britain ; the foreign species, of which some thirty or forty

have been noted, are as yet but imperfectly eliminated from Helix.

Of Helix, the most numerous and widely distributed of all Coli-

macea, upwards of two thousand species have been described. They
inhabit all lands and all elevations within the range of molluscan

life. The British Helices are twenty-four in number, mostly small.

A few are pre-eminent in size and colour, and almost rival tropi-

cal species in brilliancy and marking. The fifth genus of the family,

Bulimus, scarcely differs from Helix in the soft parts, but the ani-

mal is more arboreal in habit, and has a more elongately convo-

luted shell, with a more restricted range of habitation. Nine hun-

dred species have been described in all, chiefly natives of the inter-

tropical regions of both hemispheres, and some of them with shells

of quite colossal dimensions. We have only three small species in

Britain. In the United States there is no Bulimus within fifteen

degrees of the same latitude. The three genera which follow, Zua,

Azeca, and Achatina, represented in Britain by a single species

each, are included by M. Moquin-Tandon under Bulimus. They

are, it appears to me, very distinct. Zua has a highly polished,

vitrified shell, and a geographical distribution peculiarly its own,

the most extended both in space and elevation of all land mollusks.

The single known species, for there is no satisfactory evidence of

the existence of more than one, ranges throughout Europe and

Northern and Central Asia, reaching from Siberia to Cashmere and

Thibet, and it appears indigenous in most of the United States.

Azeca, of which all the described species are probably referable to

one, is peculiar in form, contracted and toothed in the aperture.

The extra-British distribution of this genus is confined to Central

Europe. AcJiatina belongs to a different category. Our minute
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acicular species is the northernmost member of an intertropical

form of which there are two hundred and fifty species, of varying

groups, all characterized, however, by an involute truncation of the

columella of the shell.

The remaining genera of Colimacea are Clausilia, Balea, Pupa,
and Vertigo, numbering about five hundred and fifty species, of

which eighteen are British. Of Clausilia we have only four species,

although it is an essentially European type. As many as three

hundred and twenty species are known, nine-tenths of which are

natives of Austria, Hungary, and the islands of the Grecian Archipe-

lago ; and the remainder range, in a gracefully developed state, in

the more distant kingdoms of the East. The shell of Clausilia is

always convoluted sinistrally, peculiarly constricted in the neck of

the last whorl, and the animal possesses the faculty of closing itself

in by means of a spoon-shaped appendage attached by an elastic

filament to the columella. Balea is a European snail, having a

turreted sinistral shell, without any exotic analogue. Pupa and
Vertigo, concluding the series, were formerly united, but they are

now shown to be distinct. In Pupa the lower tentacles begin to

lessen and are reduced to mere protuberances. In Vertigo they

disappear altogether, and the animal, agreeably with its change of

habit in dwelling chiefly on the banks of lakes and rivers, partakes

in this respect of the character of the water snails. The species of

Vertigo are without exception smaller than any Pupa. "We have only

four Pupce in Britain, to a hundred and fifty foreign species, nearly

half of which are European. About forty belong to other more
tropical Eastern countries, and the remainder to the New World,
not less than thirty of them being stationed at the West Indies and
the neighbouring mainland. Of Vertigo we have nine interesting

minute species in Britain. The extra-British species of this genus

are about seventy in number, agreeing pretty nearly in their distri-

bution with the Pupce, excepting that there are fewer in proportion

in the West Indies, and more in the United States.

The British genera of Colimacea are :

—

1. Vitrina. Animal carrying a lightly whorled, glassy shell, over

which a lobe of the mantle is reflected, and in front has a

fleshy shield with the respiratory orifice behind it to the

right. Shell of three imperforate pellucid whorls.

2. Succinea. Animal carrying a thin, submembranaceous shell,

head broad and obtuse, lower tentacles short. Shell oblong-

d 2
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ovate, of three to four transparent amber whorls, the last of

which is capaciously inflated.

3. Zonites. Animal carrying an umbilicated subdiscoidal shell,

occasionally partially enveloped by a reflected lobe of the

mantle, lower tentacles short, foot truncated behind. Shell

of three to five colourless shining whorls.

4. Helix. Animal carrying an orbicularly coiled shell, not en-

veloped in any part by the mantle, foot lanceolate behind.

Shell sometimes solid, brightly coloured, sometimes thin,

horny, of four to six whorls.

5. Bulimus. Animal carrying a turriculate shell, upper pair of

tentacles rather long, foot lanceolate behind. Shell of eight

to nine elongately convoluted whorls.

6. Zua. Animal carrying an oblong glossy shell, upper pair of

tentacles long, with the bulbous extremities rather length-

ened. Shell of four to five transparent vitrified whorls obso-

letely truncated at the end.

7. Azeca. Animal carrying a cylindrical chrysalis-shaped shell,

upper tentacles slender. Shell attenuately contracted towards

the base, of seven smooth whorls, of which the aperture is ear-

shaped and toothed.

8. Achatina. Animal carrying a narrow hyaline-white shell,

upper tentacles slender, eyeless. Shell of six smooth, acicu-

larly convoluted, imperforate whorls.

9. Clausilia. Animal carrying a slenderly acuminated, sinis-

trally convoluted shell, in which it encloses itself by a clausi-

lium, tentacles short. Shell of nine to twelve attenuately

elongated whorls, mostly densely wrinkled, contracted and

toothed at the aperture.

10. Balea. Animal carrying a thin, sinistrally convoluted shell,

tentacles short, upper pair approximating. Shell of seven

conically turreted, transparent, horny whorls.

11. Pupa. Animal carrying a small horny narrow-whorled shell,

upper pair of tentacles short, lower pair very short. Shell of

six to nine closely convoluted whorls, more or less toothed in

the aperture.

12. Vertigo. Animal carrying a minute, tumidly whorled shell,

upper tentacles rather short, no lower tentacles. Shell of

four to six whorls, sometimes convoluted sinistrally, more or

less toothed in the aperture.
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Vitrina pellucida. (Slightly enlarged.)

Genus I. VITRINA, Draparnaud.

Animal
;
body elongated, carrying a lightly-wliorled glassy shell,

mantle produced in front into a conspicuous fleshy shield, with

the respiratory orifice behind it to the right, beyond the respi-

ratory orifice reflected on the lip of the shell is a separated lobed

extension of the mantle reaching nearly to the apex, tentacles

rather short.

Shell
;
subglobose, thin, pellucid, glassy, smooth, imperforate, com-

posed of three rapidly increasing whorls.

The passage of affinity between the Slug and the Snail is illus-

trated in an interesting manner by this little mollusk, our figure of

which is from a drawing made from the life, on a slightly enlarged

scale, by Mr. Berkeley. The genus Vitrina, ranging throughout

the eastern hemisphere, is represented by about eighty species, all

producing a smooth greenish-olive glassy or horny shell of singular

uniformity of character, except in some half-dozen species forming

the genus Peltella of Webb and Van Benedcn, in which the base of

the shell is so imperfectly membranaceous as to break away in its at-

tachment to the animal. Six are European, but only one of these,

V. pellucida, is a native of the British Isles. Africa, south, east,

and west, contributes fifteen species distinct from the European

;

Madeira has three species, of which two are of the Peltella section
;

the Philippine Islands have fifteen, Ceylon five, India eight, Bur-

mah and Siam four, Borneo, Malacca, and Celebes four, Tasmania

and Australia seven, and New Caledonia and the neighbouring isles

three. In the New World, the transition between the non-spiral

and the spiral-shelled mollusk is more abrupt. Beyond a single

small species in the United States, so like our own little V. pellucida

that it is only lately Dr. Gould has ventured to consider it distinct,

there is no other record of the genus in its typical form. At Mexico
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and the Brazils, Vitrina is represented by quite a different type,

Simulopsis, in which the shell is ribbed and more inflated; and, as it

has a less vitrified polish, it is probably not enveloped to the same
extent by the reflected lobe of the mantle.

What, then, is there in the structure of our solitary example of

Vitrina which renders it of so much interest ? The animal, it will

be seen, possesses the shield and respiratory orifice of the slug

along with the spirally whorled shell of the snail. The mantle,

secreting a light glassy-horny shell of three rapidly enlarging whorls,

is produced in front of the aperture in a thickened manner, extend-

ing conspicuously towards the head ; and behind, on the right side,

posterior to the respiratory orifice, it is lobed, so as entirely to cover

the shell, and, by its action, keep the shell bright and shining. The
action of this retractile lobe, when the animal is in motion, tends to

give a highly vitrified polish to the shell ; and it has been observed

to move even when the animal is at rest. The shell of Vitrina,

not only of the British but of all the numerous foreign species, is

composed of the simplest glassy or horny membranaceous substance,

more or less soft and yielding to the touch in the living specimen.

After death, when the animal dries up, the shell, in the absence of

the living body and its mucous secretions, becomes brittle.

For information of the habits of the genus, it is necessary to refer

to the foreign as well as to the British species. Mr. Cuming, who
collected Vitrinm in abundance in the Philippine Islands, was parti-

cularly struck with their activity. He relates, that on placing them
on the palm of his hand they kept jumping up, with sudden leaps,

by the muscular action of the foot; and Mr. Benson mentions this

habit in reference to an Indian species observed to have the power

of springing several inches from the ground. JNTilsson, the Swedish

naturalist, describes some interesting experiments on incubation.

Specimens, as related on his authority by Gray, caught at the end

of January were kept in a bell glass, and on the 19th of February-

eggs were observed to have been deposited on putrescent leaves.

The eggs were in little tufts of eight or nine, subpellucid, marked
with a central opake white spot. In the beginning of March, the

opake spot was not increased in size, but showed signs of slow

movement, and on the 21st or 22nd of the month, the animals were
excluded. When observed with the microscope, the animal was
thought to be boring its way through the egg-shell, forming a hole

out of which first the head and then the foot were protruded ; when
first hatched, both animal and shell were fully formed, the tentacles

being retracted into the body.
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There is a small genus of seven or eight species inhabiting some

parts of Germany, Switzerland, North Italy, Sicily, and Syria,

Daudebardia, which comes nearer than Vitrina to Testacella, but is

more removed from the Limax type. It has no shield, and the

pulmonary sac is at the posterior extremity of the body, covered by

a little spiral Vitrina-like shell.

The only British species of Vitrina is

—

1. pellucida. Shell of three imperforate, pellucid whorls.

1. Vitrina pellucida. Transparent Vitrina.

Shell; imperforate, depressly globose, thin, transparent, glassy,

greenish or yellowish, whorls three to

three and a half, rapidly increasing, moder-

ately convex, smooth, shining, spire scarcely

raised, suture indicated by a fine thread-

line; aperture obliquely ovate, large, lip

simple, columella thin, excavately in-

curved.

Helix pellucida, Muller (1774), Verm. Hist. vol. ii. p. 15.

Helix diaphana, Poiret (1801), Coq de VAisne, Prod. p. 77.

Helicolimax pellucida, Ferussac (1801), Syst. Conch, p. 30.

Helix limacoides, Alten (1812), Syst. Abhandl. p. 85, pi. xi. f. 20.

Vitrina pellucida, Grsertner (1813), Conch. Wett.ip. 34 (not of Draparnaud).

Helix elliptica, Brown (1815), Mem. Werner. Soc. vol. ii. part ii. p. 525.

pi. 24. f. 8.

Hyalina pellucida, Studer (1820), Kurz. Verzeichn. p. 86.

Limacina 'pellucida, Hartniann (1821), Syst. Gasterop. p. 54.

Vitrina beryllina, C. Pfeiffer (1821), Deutschl. Moll. p. 47. pi. 3. f. 1.

Vitrina Mulleri and Dillwynii, Jeffreys (1830), Trans. Linn. Soc. vol. xvi.

p. 506.

Hab. Northern and Central Europe, scarcer towards the South. (Under

stones, leaves, or moss.)

The Vitrina of the British Isles has been described as three species,

all certainly referable to one, the Helix pellucida of Muller, which,

it may be observed by our synonyms, is not the Vitrina pellucida of

Draparnaud. The animal varies from grey to ochraceous, but very

pale, with a tinge of flesh colour. Two transparent violet-grey lines

pass from the tentacles along the neck, and a transparent line be-

tween two darker lines may be observed at the side of the foot.



40 BRITISH MOLLUSKS.

The shell varies from a bright crystalline pale green to a rather

muddy yellow, and is composed of from three to three and a half

rapidly increasing whorls, smooth and shining, but still showing fine

pencil lines of growth. The spire is scarcely raised ; the suture is in-

dicated by a delicate linear groove. Authors are somewhat divided in

opinion as to the animal being able to retire into its shell. M. Mo-
quin-Tandon separates the six French species into two groups,

Hyalina and Helicolimax, characterizing the animal of the first as

not wholly withdrawing itself into the shell, and forming no epi-

phragm ; of the second, as being able wholly to withdraw, especially

on the approach of winter, and close itself in by a vitreous epiphragm.

V. pellucida he includes in the latter section, and yet Mr. Berkeley,

who has observed this mollusk with great attention, and published

its anatomy in the ' Zoological Journal,' writes me word, " the

animal never retires completely into its shell."

Vitrina pellucida is common in all parts of the British Isles. It

is a lively little mollusk, keeping the reflected lobe of its mantle in

constant motion over the shell. Mr. Thompson, speaking of its

habitats in Ireland, remarks, that in suitable localities it may be

found under the first stones to be met with in going inland from the

seashore to as great an altitude in the mountain glens as there are

moss and leaves to shelter it ; and it is found as far north as Green-

land. The United States species, which was thought at first to be

identical with our own, is more globose.

Succinea putris.

Genus II. SUCCINEA, Draparnaud.

Animal
;
body oblong, swollen, granulated, bearing a very thin

capaciously inflated shell, head broad and obtuse, tentacles

stout, somewhat cylindrical, lower pair very short, foot acu-

minated posteriorily.

Shell
; imperforate, oblong-ovate, with the spire more or less exserted,
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very thin and transparent, yellowish or reddish amber, covered

with a slight epidermis ; whorls three to three and a half, the

last capaciously inflated, aperture large, rounded below, more

or less contracted above, lip simple.

Succinea is a herbivorous air-breathing mollusk, restricted in its

habitat to the immediate vicinity of water or wet places. It lives

chiefly on mud and flags by the side of rivers, lakes, and pools.

The animal is generally rather conspicuously mottled with brown,

and the head is peculiarly broad and obtuse, with the tentacles short

and stout, particularly the lower pair. Its more important organs

are scarcely distinguishable from those of Helix. Its minute palate

teeth resemble those of Vitrina. The shell, which is extremely thin

and of a transparent yellow or reddish amber-colour, is of an oblong

fusiformly ovate shape, with the last whorl sufficiently inflated to

cover the large pulmonary sac. Only two British species are ad-

mitted by Dr. Gray, and by Forbes and Hanley, S. putris and

oblonga. Dr. Pfeiffer increases them to four, by raising to the rank

of species two forms, S. elegans and acuta, which have been regarded

as varieties of S. putris. A careful examination of the specimens

set apart by Dr. Pfeiffer in the Cumingian collection, as the types

of these species, induces me to adopt a middle course by regarding

the two as one.

The geographical range of Succinea over the globe compared with

that of Vitrina, is altogether different. In the New World, where
Vitrina is only known by a single small species in the United States,

and, by a distinct representative type, Simulopsis, of about a dozen

species peculiar to Mexico and the Brazils, Succinea is most abun-

dant. Thirty species have been described from the islands of the

Polynesian Archipelago, twenty-two from the West Indies, sixteen

from Bolivia and Mexico, and about five-and-twenty from the great

tract of country commencing with the Southern United States, and
passing poleward over Oregon and Greenland to Magellan. From
all the more explored lands of the Eastern Hemisphere, in which
Vitrince abound, not half the same number of Succinece have been
collected. India, China, and the eastern islands contribute sixteen

species, Tasmania and Australia five, Africa, south and west, twelve,

and Europe eight, which are probably reducible to six, the French
list, according to M. Moquin-Tandon, including five.

The animal is somewhat inactive ; it retires habitually into its

shell when overtaken by drought, and encloses itself by a slight

diaphragm. Dr. Gould, speaking of the Succinea ovalis of Massa-
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cliusetts, remarks that it crawls over tlie mud and up the stalks of

plants ; and although it seems to be but little incommoded by water,

it cannot endure being entirely submerged, and appears not to have

the power of directing its way in the water, though it will generally

float.

The British species are :

—

1. putris. Shell ovately inflated, yellowish.

2. elegans. Shell constrictedly fusiform, reddish amber.

3. oblonga. Shell oblong-turbinated, but little inflated, yellowish.

1. Succinea putris. Filthy Succinea.

Shell ; oblong-ovate, very thin, trans-

parent, yellowish, spire small, whorls

slightly contracted at the suture then

convex, densely longitudinally pli-

cately striated, last whorl much the

longest, inflated
;
aperture ovate, co-

lumella thinly reflected.

Helixputris , Linnaeus (1758), Syst. Nat. 10th edit. p. 774.

Helix succinea, Miiller (1774), Verm. Hist, part ii. p. 97.

Turbo trianfractus, Da Costa (1778), Test. Brit. p. 72. pi. v. f. 13.

Bulimus succineus, Bruguiere (1789), Erie. Meth. vol. vi. p. 308.

Helix limosa, Pulteney (1799), Cat. Dorset, p. 48.

Succinea amphibia, Draparnaud (1801), Tabl. Moll. p. 55.

AmpMbulina succinea, Lamarck (1805), Ann. du Mus. vol. vi. p. 236.

Lucena putris, Oken (1815), Lehrb. Nat. vol. hi. p. 312.

Succinea Mulleri, Leach (1820), Syn. Moll. p. 58.

Tapada putris, Studer (1820), Kurz. Verzeichn. p. 86.

Amphibina putris, Hartmann (1821), Neue Alpina, vol. i. p. 247.

Helix (Cochlohydra) putris, Ferussac (1822). Tabl. Moll. p. 26. pi. 9.

f. 4 to 10. pi. ix. f. 7 to 10.

Succinea putris, Fleming (1828), Brit. Anim. p. 267.

Hab. Throughout Europe (on mud and flags).

The typical form of this species is oblong-ovate, with a small spire

and only a slight constriction of the sutures ; but when limited even

to this, and referring the variety gracilis to a distinct species, S.

elegans, there is yet so varied a modification in the coiling of the

shell as to induce M. Moquin-Tandon to characterize nine separate

varieties. In colour it is uniformly of a yellowish amber. Mr.
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Thompson describes having met with individuals of this species

adhering to stones in wet spots, at a considerable elevation in the

northern mountains of Ireland, but, as may be expected, invariably

much dwarfed in size.

2. Succinea elegans. Elegant Succinea.

Shell
;
slenderly ovate, sometimes fusiformly contorted, thin, some-

times rather stouter, reddish amber, spire

small, more or less sharply acuminated, jM
whorls constricted at the sutures, then M$
convex, longitudinally plicately striated,

last whorl much the longest, rather coin- <! vjjr

pressly inflated
;
aperture oblong, colu-

mella very thinly reflected.

Helix angusta, Studer (1798), Faun. Helv. in Coxe's Travels in Switzer-

land, vol. iii. p. 432 (without characters).

Succinea amphibia var., Draparnaud (1805), Hist. Moll. p. 58.

Succinea Mulleri var., Leach (1820), Syn. Moll. p. 58.

Tapada Succinea, Studer (1820), Kurz. Verzeichn. p. 86.

Amphibulina putris var., Hartmann (1821), Sturm, DeutscM. Faun., vol. vi.

p. 8. f. 6, 7.

Helix (Cochlohydra) putris var., Ferussac (1822), Tail. Moll. p. 26. pi. 11.

f. 13.

Succinea elegans, Risso (1826), Hist. Nat. Furop. Merid., vol. iv. p. 59.

Succinea putris var., Jeffreys (1830), Trans. Finn. Soc. vol. xvi. p. 325.

Succinea Ffeifferi, Rossmassler (1835), Icon. Fand und Sussto. Moll, part 1.

p. 92. f. 46.

Succinea Levantina, Deshayes (1836), Fxped. Scient. Moree, Moll. p. 170,

pi. xix. f. 25 to 27.

Succinea gracilis, Alder (1837), Mag. Zool. and Bot. vol. ii. p. 106.

Succinea putris, var. gracilis, Macgillivray (1843), Moll. Aberd. p. 96.

Succinea Corsica, Shuttleworth (1843), Moll. Cors. p. 13.

Succinea acuta, PfeifFer (1853), Monog. Helic. vol. iii. p. 8.

Hob. Throughout Europe.

The shell of S. elegans, which varies in being more or less sharply

acuminated, is of a narrowly compressed form, constricted at the

sutures compared with that of 8. putris, and the colour inclines

more to a rufous amber. The animal is darker, often bluish-black

on the neck and sides, and a difference is suspected in the shape of

the lingual teeth. Dr. Pfeiffer's S. acuta is the slenderly convo-
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luted form of the species represented in our figure as the type. The
species was commonly known in collections by Bossmassler's name
of Pfeifferi, until M. Bourguignat identified it with the original

type of Risso's S. elegans.

3. Succinea oblonga. Oblong Succinea.

Shell
;

oblong - turbinated, thin, transparent,

yellowish, spire exserted, whorls rounded,

impressed at the sutures, longitudinally

striated, aperture moderate in size, colu- £k

mella thinly reflected.
||||

Helix elongata, Studer (1789), Faun. Helv. in Coxe's

Travels in Switzerland, vol. iii. p. 432 (without

characters).

Succinea oblonga, Draparnaud (1801), Tabl. Moll. p. 56.

Amphibulina oblonga, Lamarck (1806), Ann. du Mus. vol. vi. p. 306.

Tapada oblonga, Studer (1820), Kurz. Verzeichn. p. 86.

Amphibina oblonga, Hartmann (1821), Neue Alpina, vol. i. p. 248.

Helix (Cochlohydra) elongata, Ferussac (1822), Tabl. Moll. p. 26. pi. ix.

f. 1, 2.

Succinea arenaria, Bouchard-Chantereaux (1838), Moll. Pas-de- Calais, p.

54.

Succinea abbreviata, Morelet (1845), Moll, du Port. p. 54. pi. v. f. 4.

Hab. Throughout Europe. Rare and local in Britain. (Near the sea.)

A much smaller species than either of the preceding. The whorls

are rounder, and they are impressed, not obliquely constricted, at the

sutures ; and, increasing more gradually, are less inflated towards the

aperture. The mantle of the animal, according to M. Moquin-
Tandon, is dotted with dark grey ; and the lower tentacles, as is

commonly the case with snails affecting watery habitats, are short,

reduced almost to tubercles. There is strong reason for believing

that 8. arenaria of Bouchard-Chantereaux is merely a variety of

rather solid growth. It is the habit of the species generally to

dwell in sandy places, near the sea, burying itself during the winter

in an envelope of mucus.

The only localities recorded for this species as British are North
Devon, South Wales, South of Ireland, and vicinity of Glasgow,

Scotland.
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Zonites cellarms.

Genus III. ZONITES, Be Montford.

Animal ; rather slenderly elongated, bearing an umbilicated, nar-

row-wliorled subdiscoidal shell, of a semitransparent shining

horny substance, over which the mantle is a little reflected,

head with the upper pair of tentacles rather long, the lower

short, foot obliquely truncated posteriorly, minute palate teeth

aculeate.

Shell
;
conspicuously umbilicated, depressly orbicular, subdiscoidal,

semitransparent horny, shining, without spot or marking, spire

scarcely exserted, whorls three to five, narrow, rounded
;
aper-

ture small, lip simple, margins widely removed.

The genus Zonites as lately restricted constitutes a very natural

group. The animal has a semitransparent shining horny shell,

composed of narrow discoidly convoluted whorls, of which the

lip is always thin and simple, and has the mantle reflected over

it somewhat after the manner of Vitrina. The posterior extremity

of the foot is more inclined to be truncated than it is in Helix, and

the minute palate teeth differ in being aculeate. The shell has no
epidermis ; it is deeply, sometimes largely, umbilicated, and there is

no encircling rib within the aperture.

Viewing the genus in a wider geographical range than Britain,

its characters, so far as they have been determined by naturalists,

are much less perfectly defined. M. Moquin-Tandon refers four

distinct forms of Helicidce to Zonites, distinguishing them by the

sectional names Conulus, Calcarina, Aplostoma and Verticillus.

The British Zonites come into section Aplostoma, but he includes

with them the large Helix Algira and If. olivetorum of the Euro-

pean continent, whose shells are not of the same glossy substance

though presenting a considerable general resemblance in form and
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colour. Mr. Shuttlewortli refers the Epistylia group of Helices in-

habiting Jamaica to this genus; and Messrs. Adams refer some
forty or fifty foreign Helices to the genus.

The British Zonites are eight in number, three of moderate size

and five much smaller ; the shells vary in being more or less glossy

with no perceptible epidermis, and the variation in size of the um-
bilicus, according as the whorls are more or less closely coiled, is

an obvious specific character. All the species inhabit wet and

sheltered situations, chiefly damp cellars, in preference to dry and

exposed places ; and as the animal has less need of enclosing the

aperture of its shell with any calcareous covering, the diaphragm is

reduced to a few filaments. According to Mr. Jeffreys, they greedily

devour animal food whether fresh or putrid. It is certain they are

often found in places where there is no sort of vegetation beyond fun-

guses. The only British Zonites not observed on the Continent is

Z. excavatus ; it may have been passed over as a largely umbili-

cated variety of Z. nitidus, but there are good reasons for keeping

it distinct. Two species, Z. cellarius and radiatulus, are included

in the fauna of the United States, having been transported acci-

dentally from Europe in casks or other packages, and become natu-

ralized there.

The British species of Zonites are :

—

1. cellarius. Shell comparatively large, rather narrowly umbi-

licated, pale glossy, spire convexly flattened.

2. alliaria. Shell smaller, narrowly umbilicated, transparent

horny, inclined to glassy, spire slightly convex.

3. nitidulus. Shell rather larger than alliaria, but not quite so

large as cellarius, more openly umbilicated, rufous above,

dull opake yellowish beneath.

4. purus. Shell very small, rather largely umbilicated, greenish

glassy.

5. radiatulus. Shell very small, moderately umbilicated, greenish

glassy, obviously radiately striated.

6. nitidus. Shell much larger than purus and radiatulus, smaller

than alliaria, rather largely umbilicated, brownish fulvous,

shining.

7. excavatus. Shell rather larger than nitidus, often smaller,

conspicuously excavately umbilicated, fulvous horny.
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8. crystallinus. Shell very small, rather smaller than purus,

narrowly nmbilicated, bright crystalline opal horny.

1. Zonites cellarius. Cellar Snail.

Shell ; rather narrowly deeply umbilicated, depressly

orbicular, greenish-yellow, pale, very glossy, spire

convexly flattened, sutures linearly channelled,

whorls six, narrow, increasing slowly, longitudi-

nally obscurely plicately striated
;
aperture ob-

liquely lunar.

Helix cellaria, Miiller (1774), Verm. Hist. vol. ii. p. 28.

Helix lucida, Montagu (1803), Test. Brit. p. 425. (not of Draparnaud nor

Studer).

Helix nitens, Maton andRackett (1807), Trans. Linn. Soc. vol. viii. p. 198.

pi. v. f. 7. (not of Grmelin nor Sheppard).

Vortex cellaria, Oken (1815), Lehrb. Nat. vol. iii. p. 314.

Helix glaphyra, Say (1817), Nick. Hncycl. vol. iv. pi. i. f. 3.

Zonites lucidus, Leach (1820), Syn. Moll. p. 75.

Oxychilus cellarius, Fitzinger (1833), Syst. Verzeichn. p. 100.

Helicella cellaria, Beck (1837), Ind. Moll. p. 6.

Polita cellaria, Held (1837), Isis,^. 916.

Zonites cellarius, Gray (1840), Turt. Man. p. 170.

Helix (Imcilla) cellaria, Lowe (1854), Pro. Zool. Soc. part 22. 177.

Zonites (Aplostoma) cellarius, Moquin-Tandon (1855), Hist. Moll. vol. ii.

p. 78. pi. 9. f. 12.

Hah. Throughout Europe. Madeira. Northern, Eastern, and Middle States

of America. (Chiefly in cellars and drains, under loose bricks or

among stones.)

This is the largest species of the genus. Z. nitidulus comes very

near to it in size, but Z. cellarius may be distinguished by its more
depressly discoidal form and glossy substance, uniform pallid trans-

parency, and smaller contracted umbilicus. It is very generally

distributed throughout the British Isles, having a preference for

damp places in drains and cellars. Mr. Lowe collected Z. cellarius

in Madeira, and it has become widely naturalized in the United

States, from being transported with casks or other packages. It

was first noticed in America by Mr. Say, who collected it in 1817, in

gardens, in the vicinity of Philadelphia, and described it as a new
species, under the name of Helix glaphyra.
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The animal is mostly of a lead-blue colour, varying to clingy

yellow.

2. Zonites alliaria. Garlic Zonites.

Shell; narrowly deeply umbilicated, convexly orbicular, transpa-

rent horny, inclined to glassy, whorls five, slopingly

convex, obscurely plicately striated
;
aperture ob- (^^)

liquely lunar.

Helix alliaria, Miller (1822), Ann. Phil. New Series, vol. viii.

p. 379.

Helix glabra, Studer (1822), Feruss. Tail. Syst. p. 45.

Helix nitens, Sheppard (1825), Tram. Linn. Soc. vol. xiv.

p. 160.

Helixfcetida, Stark (1828), Flem. Nat. Hist. vol. ii. p. 59.

Helix alliacea, Jeffreys (1830), Trans. Linn. Soc. vol. xvi. p. 341.

Helicella alliaria and glabra, Beck (1837), Lnd. Moll. p. 6, 7.

Polita glabra, Held (1837), Lsis, p. 619.

Zonites alliarius, Gray (1840), Turt. Man. p. 168.

Zonites (Aplostoma) alliarius and glaber, Moqnin-Tandon (1855), Hist.

Moll. pp. 80, 83, pi. 9. f. 3 to 11.

Hob. Throughout Europe (in gardens, among leaves and under stones).

The names that have been given to this species well express its

distinctive characters ; it is particularly smooth and shining, and

the mucous secretions of the animal give out a fetid odour of garlic.

Mr. Jeffreys remarks that this smell is very strong and pungent, es-

pecially when the animal is irritated. "I have perceived it," he says,

" at a distance of several feet from the spot. Having found living

specimens under stones in a bed of wild garlic, I thought at first

that they might have fed upon this herb and have thus acquired the

peculiar odour ; but I afterwards observed that this scent was quite

as powerful in specimens collected on an open down where there

was no garlic." Dr. Johnston and Mr. Norman have both, how-

ever, borne testimony that the scent varies in intensity and is some-

times little perceptible, even after considerable irritation of the

animal.

Compared with Z. cellarius, the shell is smaller, and composed

of a whorl less, with the spire rather more convexly raised, but

the whorls are broader in proportion, and it results from their more

contracted coiling that the shell is less widely umbilicated.
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Tlie animal varies in both species, from blue-black to violet

;

a yellow variety noticed in Z. cellarius has not been observed

in Z. alliaria.

3. Zonites nitidulus. Dull Zonites.

Shell ; rather openly umbilicated, depressly convex, dull horny,

rufous above, opake yellowish-white beneath, whorls

five, rather impressed at the sutures, then narrowly (

rounded
;
aperture rotundatcly lunar.

Helix nitidula, Draparnaud (1805), Hist. Moll. p. 117.

Oxychilus nitidulus, Fitzinger (1833), Syst. Verzeichn. p. 100.

Helicella nitidula (1837), Beck. Ind. Moll. p. 6.

Polita nitidula, Held (1837), Ms, p. 916.

Zonites nitidulus, Gray (1840), Turt. Man. p. 172.

Helix Hehnii, Gilbertson (1840), Gray, Turt. Man. p. 173.

Zonites (Aplostoma) nitidulus, Moquin-Tandon (1855), Hist. Moll. vol. ii.

p. 83. pi. ix. f. 12, 13.

Hah. Throughout Europe (among moss and under stones in sheltered

places)

.

Larger than the preceding species, but hardly so large as Z. cel-

larius, Z. nitidulus has not the glossy shell of either. The upper

surface of the shell is characterized by a dull reddish-fawn colour,

while around the umbilicus, which is more perspectively open, it is

of a dull opake yellowish-white. Our figure of this species is

drawn from an unusually large specimen. Mr. Jcffreys remarks

that the animal is shy, and delights in dark places.

4. Zonites purus. Transparent Zonites.

Shell
;

largely umbilicated, depressly orbicular, greenish glassy,

spire convex, sutures rather impressed, whorls three

and a half to four, slopingly rounded, narrow, faintly

striated
;
aperture obliquely lunar. ^^g*

Helix nitidula var., Draparnaud (1805), Hist. Moll. p. 117. pi. ^
viii. f. 21, 22.

Helix nitidiosa, Ferussac (1822), Tabl. Syst. p. 45 (without

characters)

.

Helix jpura, Alder (1830), Trans. Nat. Hist. Soc. Nortlmmb.

vol. i. p. 37.
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Helix lenticula, Held (1837), Isis, p. 304.

Polita nitidiosa, Held (1837), Isis, p. 916.

Helicella nitidiosa, Beck (1837), Ind. Moll. p. 6.

Zonites purus, Gray (1840), 2^r£. Man. p. 171. pi. iv. f. 43.

Zonites (Aplostoma) purus, Moquin-Tandon (1855), Hist. Moll. vol. ii. p.

87. pi. 9. f. 22 to 25.

Hab. Northern and Central Europe. Throughout Britain (in woods).

A small transparent greenish glassy shell, of which the animal is

described by its discoverer, Mr. Alder, as being white with two

black cervical lines, with the mantle also white, speckled with black.

The shell is rather broadly umbilicated, composed of from three and

a half to four whorls, impressed at the sutures, and slopingly

rounded towards the periphery. Z. radiatulus, which, in my mono-

graph of Helix in Conch. Iconica, I quoted erroneously as a variety

of this species, is sculptured with fine radiating stria?, and has a

more contracted umbilicus.

Until within the last few years Z. purus was only found in the

northern parts of France and England ; it has now been collected

pretty generally in Britain, and on the Continent, from Siberia to

Switzerland.

5. Zonites radiatulus. Finely rayed Zonites.

Shell
;
moderately umbilicated, rather depressly orbicular, greenish

glassy, spire convex, sutures a little impressed,

whorls three and a half to four, rounded, radiately

finely striated, the last whorl somewhat produced

;

aperture broadly obliquely lunar.

Helix nitidula var., Draparnaud (1805), Hist. Moll. p. 117.

pi. viii. f. 21, 22.

Helix striatula, Gray (1821), Lond. Med. Repos. vol. xv. p. 239

(not of Linnaeus, Miiller, nor Fabricius).

Helix radiatula, Alder (1830), Trans. Nat. Hist. Soc. North-

umb. vol. i. p. 38, and vol. ii. p. 340.

Zonites radiatulus, Gray (1840), Turt. Man. p. 173. pi. xii. f. 137.

Helix pura, var., Pfeiffer (1848), Mon. Helic. vol. i. p. 96.

Zonites (Aflostoma) striatula, Moquin-Tandon (1855), Hist. Moll. vol. ii.

p. 86. pi. ix. f. 19 to 21.

Hab. Central Europe. Throughout Britain. United States. (Among moss

and under stones).

This well-marked species has been confounded by Pfeiffer and
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other conchologists, myself among the number, with Z. purus, with

which it has a close resemblance, but is constantly distinct. The
shell, besides being regularly radiately striated, acquires a different

form from the last whorl being more outwardly produced at the

periphery ; and yet the umbilicus is smaller. It is of the same
transparent greenish-glassy substance as Z. purus ; and a careful

application of the lens is necessary to bring out its specific cha-

racters in obvious relief. The animal, according to Mr. Alder, is

just the reverse in colour, black in place of white. It appears to be

very generally distributed throughout Central Europe and the

British Isles, and it has been transported and become naturalized in

the United States. Mr. Thompson, one of the most diligent of our

observers, describes having procured it in Ireland, in moist spots in

the wildest and bleakest localities, as well as in woods.

6. Zonites nitidus. Shining Zonites.

Shell ; rather largely umbilicated, moderately depressed, brownish

fulvous, shining, spire convex, sutures impressly

channelled, whorls four to four and a half, narrow,

slopingly rounded, finely radiately striated; aperture

obliquely lunar.

Helix nitida, Miiller (1774), Verm. Hist. vol. ii. p. 32 (not of

Grmelin nor Draparnaud).

Helix succinea, Studer (1789), Faun. Helv. in Coxe's Travels

in Switzerland, vol. iii. p. 429 (not of Miiller).

Helix lucida, Draparnaud (1805), Hist. Moll. p. 103.

Tlelicella nitida, Bisso (1826), Hist. Nat. Europ. Merkl. vol. iv. p. 72.

Oxychilus lucidus, Fitzinger (1833), Sgst. Verzeichn. p. 100.

Polita lucida, Held (1837), Isis, p. 916.

Helicella succinea, Beck (1837), Ind. Moll. p. 7.

Zonites lucidus, Gray (1840), Turt. Man. p. 174. pi. iv. f. 38.

Zonites (Aplostoma) nitidus, Moquin-Tandon (1855), vol. ii. p. 72. pi. vii.

f. 11 to 15.

Hab. Central and Southern Europe. Iskardo, Thibet. United States.

Britain (under stones in shady places, in pine beds and orchid houses)

.

The most obvious characteristic of this species is its brownish ful-

vous colour and shining aspect. It is a much larger shell than

Z. purus or radiatulus, rather more openly umbilicated; and the

sutures of the spire are impressed into a narrow channel. The
radiating longitudinal strise, though delicate, are very apparent, but

e 2
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they are not so defined over the periphery as in Z. radiatulus.

Mr. Benson is erroneously quoted by Gray, Forbes and Hanley,

and Moquin-Tandon, as having given the generic name of Tany-

chlamys to this species. It was for Dr. Gray's genus Nanina that

Mr. Benson proposed that name, referring at the same time to an
Indian species, which he merely described in general terms, as re-

sembling Z. nitidus, but of larger size. Z. nitidus is well known to

gardeners, from its habit of infesting pine beds and orchid houses.

7. Zonites excavatus. Excavated Zonites.

Shell
;
largely excavately umbilicated, convexly depressed, fulvous

horny, spire rather exserted, suture moderately

impressed, whorls four to four and a half, slopingly

convex, enlarging slowly, aperture small, striated

throughout
;
aperture obliquely lunar-rounded.

Helix vitrina, Ferussac (1821), Tabl. Syst. p. 41 (without cha-

racters) .

Helix excavata, Bean (1830), Alder, Trans. Nat. Hist. Soc.

Northumb. vol. i. p. 38.

Helix viridula, Menke (1830), Syn. Moll. p. 20.

Helix nitida var., Jeffreys (1830), Trans. Linn. Soc. vol. xvi.

pp. 339, 511.

Helix jpetronella, Charpentier (1837), Moll, de la Suisse.

Zonites excavatus, Gray (1840), Turt. Man. p. 175. pi. xiii. f. 138.

Hob. Northern and Central Europe. Throughout Britain, but local (under

decayed timber).

To a casual observer, this shell has very much the appearance of

Z. nitidus, but it will be seen on comparison to be composed of

narrower whorls, increasing more slowly in width, and coiling round

a broader axis. The umbilicus thus Requires a perspectively exca-

vated Hotella-like appearance. The whorls drop a little more in

the coiling, which renders the spire more exserted, while the sutural

line is less strongly impressed. Dr. Gray states that the animal is

lead-coloured but lighter, and frequents a different situation, being

found under decayed wood and timber that has lain some time on

the ground.

Mr. Jeffreys has lately recorded his opinion that Helix viridula,

Menke, and Zonites excavatus, Bean, described in the same year, are

one and the same species, having identified British specimens of the

latter with Continental specimens of the former collected by him-
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self at a height of about seven thousand feet, on the G-orner glacier

in Switzerland. The circumstance is interesting, from the fact of

this species having been for many years regarded as peculiar to

Britain; as a solitary instance of a British land snail, not inhabiting

the Continent. It now appears beyond all doubt that the British

Isles have no land mollusk of their own of any kind ;
wherever the

origin of a species has been attributed to Britain, its history has been

surrounded with doubt and ultimately shown to be incorrect.

8. Zonites crystallinus. Crystalline Zonites.

Shell
;
narrowly deeply umbilicated, subglobosely discoid, shining

opal horny, spire rather depressed, suture linearly

channelled, whorls from four to four and a half,

rounded, finely striated, striae minutely plicated at

the suture
;
aperture obliquely lunar-rounded.

Helix crystallina, Miiller (1774), Verm. Hist. vol. ii. p. 23.

Helix eburnea, Hartmann (1821), Neiie Alp. vol. i. p. 234.

Helix vitrea, Brown (1827), IEdin. Journ. vol. i. pi. i. f. 12 tol4.

Discus crystallinus, Fitzmger (1833), Si/st. Verzeichn. p. 99.

Helicella crystallina, Beck (1837), Ind. Moll. p. 7.

Polita crystallina, Held (1837), Isis, p. 916.

Helix liydatina, Rossuiassler (1838), Icon. Land und Suss. Moll. p. 36.

f. 529.

Zonites crystallinus, Gray (1840), Turt. Man. p. 176. pi. iv. f. 42.

Zonites (Aplostoma) crystallinus, Moquin-Tandon (1855), vol. ii. p. 89.

pi. ix. f. 26 to 29.

Hab. Europe. Throughout Britain (under stones and among moss).

The animal of this universally distributed species, the smallest of

the genus, is milk-white, and the shell always retains a shining

greenish crystalline or opal-like appearance. The whorls, which are

from four to four and a half in number, are convoluted, rather closely

and almost discoidly upon one another, the umbilicus being con-

tracted almost to a puncture. They are extremely regular, and the

delicate stria? with which they are sculptured are minutely puckered

in the suture. Zonites crystallinus occurs among moss and dead

leaves, under stones and upon decaying wood, both in dry and wet

situations, but more frequently in the latter. M. Bouchard-Chan-

tereaux remarks, that it is particularly common among plants in very

wet places upon the banks of rivers.
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Helix aspersa.

G-enus IV. HELIX, Linnceus.

Animal ; sometimes stout, sometimes slender, bearing an orbicularly

coiled shell, varying considerably in general character ; mantle

not reflected over the shell, head with the upper pair of tentacles

rather long, the lower short, foot lanceolate posteriorly, never

truncate, minute palate teeth serrated.

Shell
;
mostly umbilicated, globose, varying to depressly orbicular,

sometimes solid, gaily coloured, more frequently thin and horny,

spire only moderately exserted, whorls varying from about four

to six, mostly striated in the direction parallel with the lines of

growth, aperture more or less lunar-rounded, lip in the solid

species reflected, in the thin horny species simple.

Compared with Zonites, the animal of Helix differs in being lan-

ceolate and never truncate at the tail extremity, and in not reflect-

ing the edge of the mantle over the shell. The polished surface im-

parted by this action to the shell of Zonites, is never seen in Helix,

so that the genera are distinguished from each other by good concho-

logical characters, resulting from a corresponding difference in the

animal. In neither genus has the animal any operculum. It en-

closes itself within its shell by a secretion of calcareous mucus, which,

becoming dried, and more or less hardened according to the species,

answers the purpose of an operculum. There is, however, no struc-
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tural analogy between them ; the hardened mucus, or epiphragm

as it is technically called, is broken away and renewed, as often

as the animal desires to crawl forth and again enclose itself.

One-third of our land mollusks belong to this genus. Eleven

species occur throughout our islands, three nearly throughout, two

in the central and south parts, seven in the south only, and one in

the north only. As a general rule, the Helices increase in number
of species and individuals towards the south. All the twenty-four

species inhabit some or other of our southern counties, excepting

the minute H lamellata, which has not been collected in England

south of Scarborough. Four species, H. aspersa, arbustorum, ne-

moralis, and pomatia are pre-eminent in size, and in the colours

and development of their shell they are little surpassed in brilliancy,

considering the difference of latitude, by their analogues of the

intertropical islands of Eastern Asia. The last-mentioned, H po-

matia, is, however, local in Britain, and can hardly be said to be

indigenous. The next most conspicuous of our snails are H. Can-

tiana, Carthusiana, Pisana, virgata, fasciolata, and ericetorum,

natives chiefly of the south and eastern maritime counties of the

chalk formation. Then we have a single lens-shaped species, H.
lapicida, belonging to a type which has its maximum of beauty

also in the Eastern Asiatic Islands. H. obvoluta is a solitary form

of doubtful British parentage, colonized within a very limited area

in the county of Hampshire. The remaining half of the British

Helices are small species with thin horny shells, covered more or

less with a fibrous, often hairy, epidermis, dwelling in darker and

more concealed places of habitation, under stones or logs of wood,

among damp moss or decaying leaves.

The range of our Helices in other parts of the world extends over

the chief part of Europe, and in some instances to a large portion

of Western Asia, between Siberia and Thibet. H. liispida, sericea,

fulva, pulchella and pygmcea appear in the list of Helices described

by Gerstfeldt from the district of the Amoor, and H pulchella was

collected by Dr. Thomson on the north side of the western Hima-
layas. Southwards, our British Helices range in four instances to

North Africa, H aspersa, virgata, fasciolata, and rufescens, neither

of which are found in Northern or North-central Europe. Six species,

H aspersa, Pisana, fulva, pulcJiella, aculeata, and pygmcea, appear

in the Azores, and three, H Pisana, rufescens, and pulchella, in

Madeira and the Canary Islands ; but in localities like Madeira,

which have a Helix fauna of their own, the presence of European
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types is probably due to transportation. H. aspersa has become

naturalized by transportation, both in the United States and in

Brazil. Varieties of If. nemoralis are also located in the States.

The only British Helix which appears to be indigenous to the

United States is that which has the widest distribution in the

Eastern Hemisphere, the little H. pulchella,—a very interesting

feature in the phenomena of distribution. There are, however, two

other species, H. fulva and rujpestris, which have very near re-

presentatives, in the United States, in If. chersina and saxicola.

Distribution of British Helices.

Species.

aspersa.

arbustorum.

nemoralis.

hispida.

fusca.

fulva.

aculeata.

pulchella.

Britain.

Throughout.

Throughout.

Throughout.

Throughout.

Throughout.

Throughout.

Throughout.

Throughout.

West France.

Throughout.

Throughout.

Throughout.

rotundata.

rupestris.

pygmcea.

virgata.

fasciolata.

ericetorum.

lapicida.

rufescens.

Cantiana.

Carthusiana.

Pisana.

Tlu'oughout.

Throughout.

Throughout.

Nearly throughout.

Nearly throughout.

Nearly throughout.

Central and South.

Central and South.

Chiefly South-east.

Chiefly South-east.

South and West.

Europe.

Central and South.

Throughout.

Throughout.

Central and South.

Throughout.

Central and South.

Throughout.

Central and South.

Central and South.

Central and South.

North and Central.

Central and South.

South-west.

Central and South.

South.

Other Parts of
the World.

N. Africa, Azores,

United States,

Brazil.

United States.

Siberia.

Siberia, Azores.

Azores.

Siberia, Thibet,Ma-
deira, Azores,

United States.

Azores.

Siberia, Azores.

N. Africa.

N. Africa.

N. Africa, Madeira.

Canaries, Azores,

N. Africa.

Siberia, Caucasus.sericea. Chiefly South-west. Throughout.

revelata. South and West-south. West France.

pomatia. South and Central. Central.

obvoluta. South (doubtful). Central.

lamellata. North. North.

Central and South.
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We come now to the inquiry, How is the Helix fauna represented

in other parts of the world ? Of all mollusks, whether terrestrial

or marine, the Helices are the most universally distributed over the

globe. Dr. PfeifFer catalogues upwards of two thousand species.

About seventeen hundred is the number whose specific value has

been tested by comparison, and of about fifteen hundred of these

the habitats are known. It will be found that the Western Hemi-

sphere contributes three hundred and sixty species, representing

five natural provinces of distribution, the North American, West
Indian, Central American, South-west American, and Brazilian.

The Eastern Hemisphere contributes more than three times as

many, which, divided into five natural Provinces, may be classed

under the heads, Caucasian, Malayan, African, Australian, and

Polynesian. The Eastern assemblages of types, owing to the

more irregular configuration of the land, are of very unequal pro-

portions. The Malayan province, for example, which includes

the brilliant Molucca and Philippine species, is restricted to the

Eastern Asiatic islands, lying between Corea and Japan and the

Straits of Malacca. Islands like the Philippine group, and the

West Indies and Madeira, having a Helix fauna of their own,

abound in species. Allowing for the multiplication of names, it may
still be reckoned that the Philippine Islands have two hundred

species, the West Indies a hundred and fifty, and Madeira a hun-

dred, all emanating from their own respective areas of creation.

The British Islands have no Helix fauna of their own. Our four-

and-twenty Helices are outlying members of the great Caucasian

province, which includes five hundred and sixty species, spread over

Europe and Asia Minor to the Himalayas, and comprising Western
China and Hindoostan. The English Channel is probably some

impediment to the western march of the Caucasian snails. The
nearest continental land to Britain has twice as many species of

Helix; and they are equally numerous in the parts of Germany
that come within the same isothermal latitude.

The British Helices are :—
1. aspersa. Shell large, imperforate, solid, of from four to four

and a half whorls, blotched and banded with brown, lip ex-

pandedly reflected.

2. pomatia. Shell very large, ventricose, with a half-covered

umbilicus, of from four to four and a half whorls, fawn-

coloured, faintly banded, lip thinly dilated.
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3. arbustorum. Shell rather large, with, a nearly covered um-
bilicus, solid, of five and a half whorls, brown, freckled with

fawn-yellow and rust, lip expandedly reflected.

4. nemoralis. Shell rather large, imperforate, solid, of five to

five and a half whorls, mostly yellowish, variously banded

with chocolate brown, lip expanded and a little reflected.

5. Cantiana. Shell moderate, rather narrowly umbilicated, thin,

semitransparent, of five and a half to six whorls, rufous, lip

expanded.

6. Carthusiana. Shell smaller, minutely umbilicated, semi-

transparent horny, of six whorls, lip expanded, ribbed within.

7. Pisana. Shell rather large, very narrowly umbilicated, of

five whorls, thin, opake rust-white encircled with black in-

terrupted pencillings
;
aperture rose-tinted, lip simple.

8. virgata. Shell moderate, slightly umbilicated, of five and

a half whorls, rather thin, dead white variously banded with

rust-brown, lip simple, ribbed within.

9. fasciolata. Shell smaller, rather largely umbilicated, of five

and a half obliquely wrinkled whorls, dead white variously

banded with rust-brown, lip simple, ribbed within.

10. ericetorum. Shell rather large, depressed, broadly umbili-

cated, of five and a half whorls, buff-tinted, variously banded

;

aperture nearly circular.

11. obvoluta. Shell moderate, depressed, largely umbilicated, of

six whorls, opake brown, obscurely downy
;
aperture triangu-

larly contorted, obtusely toothed within.

12. lapicida. Shell rather large, lens-shaped, broadly umbilicated,

of five whorls, keeled at the periphery, fawn-brown, lip ex-

pandedly reflected.

13. rufescens. Shell moderate, deeply umbilicated, thin, of six

whorls
;
yellowish or rufous, lip thinly expanded, white-ribbed

within.

14. hispida. Shell small, rather openly umbilicated, of five to six

whorls, yellowish horny, downy with short hairs, lip thinly

expanded.

15. sericea. Shell small, minutely umbilicated, of five to six

whorls, whitish horny, with short, rather distant, silky hairs,

lip thinly reflected.

16. revelata. Shell small, minutely umbilicated, of four whorls,

wrinkly membranaceous, greenish, lip scarcely reflected.



FAMILY COLTMACEA. 59

17. fusca. Shell small, scarcely umbilicated, of five whorls, mem-
branaceous, glossy fuscous olive, plicately wrinkled, lip thin.

18. fulva. Shell smaller, minutely umbilicated, trochiform, of six

whorls, very thin, glossy fulvous, lip thin.

19. lamellata. Shell very small, minutely umbilicated, subglo-

bose, horny, of six whorls, fuscous horny, crossed by mem-
branaceous lamellae, lip thin.

20. aculeata. Shell very small, moderately umbilicated, horny,

of four whorls, crossed by fibrous lamellae elongated into a

corona of lashes.

21. pulchella. Shell minute, largely umbilicated, subhyaline, of

three to four whorls, trumpet-shaped at the aperture.

22. rotundata. Shell small, largely umbilicated, depressed ful-

vous horny, red-spotted, of six whorls, closely rib-striated, lip

simple.

23. rupestris. Shell minute, largely umbilicated, brown horny,

of four to five whorls, lip simple.

24. pygmsea. Shell more minute, largely umbilicated, brown

horny, of three to four whorls, lip simple.

1. Helix aspersa. Besprinkled Helix.

Shell : imperforate, obliquely conoid-globose, thin, greyish yellow,

blotched and banded with dark brown,

sometimes of a delicate straw-colour

without spot or band, spire short,

whorls four to four and a half, slop-

ingly convex, swollen, densely con-

centricallyplicately striated, striae ren-

dered more and more obscure towards

the aperture
;
by a copious shagreen

of very irregular opake wrinkles, last

whorl suddenly descending at matu-

rity ;
aperture somewhat squarely

ovate, lip expanded, a little reflected, white, margins inclined

to approximate, columellar margin appressly dilated.

Helix aspersa, Miiller (1774), Verm. Hist. p. 59.

Helix hortensis, Pennant (1777), Brit. Zool. vol. iv. p. 136. pi. lxxxiv.

f. 129 (not of Miiller).

Cochlea vulgaris, Da Costa (1778), Test. Brit. p. 72. pi. iv. f. 1.
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Helix lucorum, Kazoumowsky (1789), Hist. Nat. Jor. vol. i. p. 274 (not of

Linnaeus)

.

Helix varieyata, Grmelin (1788), Syst. Nat. p. 3650.

Pomatia adspersa, Beck (1837), Ind. Moll. p. 44.

Ccenatoria aspersa, Held (1837), Isis, p. 911.

Helix (CryptomphalusJ aspersa, Moquin-Tandon (1855), Hist. Moll. vol. ii.

p. 174. pi. xiii. f. 14 to 32.

Hah. Throughout Central and Southern Europe. Algeria. The Azores,

United States. Brazil. (In gardens and woods, in crevices of old walls,

etc.)

With the exception of H. pomatia, which can hardly be said to be

indigenous to Britain, H. aspersa is the largest of our land mollusks.

It occurs abundantly with little variation in all parts of our islands,

and it is equally abundant in Central and Southern Europe. In

Northern and some parts of North-Central Europe it is unknown.

It was not known to Linnseus. In its more extended range the

species presents a greater variety of typical forms, passing from the

obliquely deflected brown mottled type with which we are familiar

in this country, to a more conically convoluted banded type approxi-

mating to H. Mazzullii, which MM. Deshayes and Moquin-Tandon
regard as a variety of it.

On examining the shell of H. aspersa with the lens, it will be

seen that the whorls are crowded in the ordinary manner with con-

centric striae of growth, somewhat rudely puckered at the sutures,

but towards the last whorl they are rendered obscure by a copious

shagreen of very irregular opake wrinkles, the interspaces between

which have a malleated appearance. The predominant colouring of

the shell is to be largely blotched in a banded manner with dark

brown ; a very characteristic variety occurs of a delicate unspotted

straw colour. M. Moquin-Tandon has some curious observations

on the occurrence of Helix aspersa in varieties in the South of

France. After describing and naming sixteen varieties, among
which H. Mazzullii stands as var. p crispata, he goes on to remark,
" On the 15th of August, 1852, I gathered in the Garden of Plants

of Toulouse, 817 specimens. There were 729 more or less charac-

teristic types, some of which formed a passage to var. obscurata,

51 zonata, 8 grisea, and 29 marmorata.

Helix aspersa has been frequently eaten, or used in the prepara-

tion of a mucilaginous broth, but H. pomatia is the edible snail par
excellence.
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2. Helix pomatia. Apple Helix.

Shell ; with a half-covered umbilicus, globose, inflated, fawn-coloured,

encircled with two to three

faint reddish-brown bands
;
spire

moderately exserted, whorls four

to four and a half, ventricosely

rounded, longitudinally rugosely

striated, spirally faintly im-

pressly lineated
;
aperture lunar

oval, lip thinly dilated, broadly

reflected over the umbilicus.

Helix pomatia, Linnaeus (1758), Syst.

Nat. 10th edit. p. 771.

Cochlea pomatia, Da Costa (1778), Test.

Brit. p. 67, pi. iv. f. 14.

Helicogena pomatia, Kisso (1826), Hist. Nat. JEurop. Merid. vol. iv. p. 60.

Pomatia antiquorum, Leacli (1831), Turt. Moll. p. 81.

Pomatia pomatia, Beck (1837), Ind. Moll. p. 43.

Coenatoria pomatia, Held (1837), Isis, p. 911.

Helix (Helicogena) pomatia, Moquin-Tandon (1855), Hist. Moll. vol. ii.

p. 179. pi. xiv. f. 1 to 9.

Hob. Central Europe, but local. Southern counties of England.

The Apple, Edible, or Vine Snail, as it has been variously called,

belongs to a characteristic Continental type, of which II. lucorum,

Taurica, Gussoniana, Ugata, lutescens, grisea, may be quoted as ex-

amples. It is said to have been introduced into England about the

middle of the sixteenth century, either as a foreign delicacy or as a

cure for consumption. The species, if not indigenous, has become
fully naturalized in our southern counties, but it is not generally

common. FewEnglishmen venture to partake of H. pomatia, though

Ben Jonson and Lister have extolled it as a dainty dish. Some of

our more epicurean neighbours on the Continent, however, still fol-

low the ancient Romans in keeping preserves of Apple Snails, and
fattening them in sties for the table. Few of the Parisian dealers in

comestibles, in the present day, are without a bowl of H. pomatia

among the pieces de resistance, temptingly displayed in their

shop-windows ; and they may be as commonly seen in Germany,
Switzerland, and Italy. To its efficacy in cases of consumption

I am able to testify on personal knowledge. Mr. Barlow, of the firm

of John Dickinson and Co., paper-makers, informs me that he has

a brother who was in the last stage of consumption, when their
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father resolved to try the experiment of a diet of Apple Snails.

Specimens had been transported from Italy some thirty years before

by an English nobleman, for the same purpose, to the range of hills

in the neighbourhood of Eeigate and Box Hill, in Surrey ; and as

they had bred abundantly, Mr. Barlow was induced to take a house

in that locality. The expressed mucilaginous juice of the snail was

administered to the patient, without his knowledge, in every con-

ceivable form. It was taken in jellies and conserves, in gravies and

with entremets of meats. In the course of a twelvemonth, the in-

valid was entirely cured, and went to the Crimea, and is living at this

moment a strong hearty man.
The shell is of a light globose form, very limited in its variation

of colour, which is a light fawn, encircled with three rather distant

bands of darker hue. The axis of the whorls shows a distinct umbi-

licus, but it is almost concealed from view by the broadly reflected

dilation of the columellar margin at its junction with the body-whorl.

The close-set longitudinal striae of the whorls, puckered at the su-

ture, and indicating accessions of growth, are not obscured, as in

H. aspersa, by a shagreen of wrinkles ; the interstices between

them are decussated with regularity by delicately impressed spiral

lines. The animal is described as being neither so lively nor so

irritable as H. aspersa, but of great strength, carrying its shell vigo-

rously upright. Owing to its large size it has been a frequent object

of anatomical study, the most elaborate memoir being that of M.
Gaspard, of which Professor Bell published an abstract in the
' Zoological Journal.'

Helix pomatia, as already noticed, is partial in its distribution

in England, not occurring further north than Gloucestershire or

Wilts. It is also partial on the Continent. It is extremely abund-

ant in Germany ; while walking in the neighbourhood of Stolzenfels

on one occasion, after a shower, I could scarcely step for some dis-

tance without fear of treading on one. It is also common in the

north of France, while in the south the species is unknown. It has

not bred in the United States ; and attempts made to breed it in the

north of England and Ireland have proved unsuccessful. The
diaphragm secreted by this species during the time of hybernation,

is unusually solid and calcareous, and it is supposed by some writers

that Linnaeus derived his name pomatia, not from pomum an apple,

but from 7T(bfxa a lid. The author of the ' Systerna JN"atura3 ' seldom,

however, went to the Greek lexicon for his derivatives.
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3. Helix arbustorum. Tree Helix.

Shell ; with a nearly covered umbilicus, depressly globose, rather

solid, livid-brown, freckled in a zigzag man-
ner with fawn-yellow and rust, mostly en-

circled at the periphery, with a dark linear

band, spire convex, moderately exserted,

whorls five and a half, densely obliquely

arcuately striated, striae puckered at the

sutures, interstices between them malleated

with crowded minute spiral impressed lines,

last whorl a little descending in front
;
aper-

ture lunar-rounded, rather contracted, lip

sharply expandedly reflected, white, broadly

dilated over the umbilicus at its junction

with the body whorl.

Helix arbustorum, Linnaeus (1758), Syst. Nat. 10th edit. p. 771.

Helix Gothica, Linnseus (1758), St/st. Nat. 10th edit. p. 770.

Cochlea unifasciata, Da Costa (1778), Test. Brit. p. 75. pi. xvii. f. 6.

Helix turgidula, Wood (1828), Tnd. Test. Suppl. pi. vii. f. 6.

Arianta arbustorum, Leach (1831), Brit. Moll. p. 86.

Helix Canigonensis, Boubee (1833), Bull. Hist. Nat. p. 36.

Helix Xartartii, Farines (1834), Ann. Sc. Nat. vol. ii. p. 122.

Helix Wittmanni, Zawadsky (1837), Bossmassler, Icon. Land und Siissw.

Moll, part 5. f. 279 d.

Helix alpestris, Ziegler (1834), Bossmdssler
}
Icon. Land und Siissw. Moll.

part 5. f. 279 d.

Cingulifera arbustorum, Held (1837), Isis, p. 911.

Helix planospira, Gras (1840), Desc. Moll, de VIsere, p. 36. pi. hi. f. 11.

Helix (Arianta) arbustorum, Moquin-Tandon (1855), Hist. Moll. vol. ii.

p. 123. pi. xi. f. 1 to 4.

Hab. Throughout Europe (in damp places in woods and gardens, or under

rocks)

.

Helix arbustorum is a granular livid leaden-blue or greenish snail,

carrying a solid, globularly convoluted, dark brown shell, freckled

in an irregular zigzag manner with fawn-yellow, often broken up

into dots ; and the last whorl is mostly encircled at the periphery,

with a sharply defined, linear dark band. The lip is always white,

rather sharply expandedly reflected, and at its junction with the

body whorl it is dilated over the umbilicus, so as nearly to conceal

it from view. There is not much variation in the species. The
most striking variety is one of a yellowish horn colour, in which

the freckled reticulations are opake white.
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The favourite habitat of H. arbustorum is in damp places in shady

woods and gardens, or under boulders of granite on mountain sides.

In a more stunted form it extends its range to a considerable eleva-

tion. On the Alps and in the Jura it approaches nearly to the

snow-line. The animal is eaten, says M. Moquin-Tandon, but is

not much esteemed.

4. Helix nemoralis. Helix of the woods.

Shell; imperforated, subglobose, rather solid, yellowish, mostly
' banded with chocolate-brown, spire mo-

derately convex, whorls five to five and

a half, convex, densely arcuately striated

and corrugately malleated, last whorl

suddenly descending in front
;
aperture

obliquely subquadrately lunar, lip ex-

panded, a little reflected, sometimes cho-

colate-brown, sometimes white, colu-

mella margin straightly drawn out.

Helix nemoralis•, Linnseus (1758), Sgst. Nat. 10th

edit. p. 773.

Helix hortensis, Miiller (1774), Verm. Hist, part

2. p. 57 (not of Pennant).

Cochleafasciata, Da Costa (1778), Test. Brit. p. 76. pi. v. f. 1 to 5.

Helix hgbrida andfusca, Poiret (1801), Coq.Jluv. et terr. deVAisne
)
^.1\.

Helix turturwm, Stewart (1817), ~Elem. Nat. Hist. vol. ii. p. 413.

Helix mutabilis pars, Hartmann (1821), Neue Alpina, vol. i. p. 242.

Helix cincta and quinqitefasciata, Sheppard (1825), Trans. Linn. Soc.

vol. xiv. p. 163.

Helicogena nemoralis, Kisso (1826), Hist. Nat. Hurop. Merid. vol. iv. p. 60.

Helicogena libellula, Eisso (1826), Hist. Nat. JSurop. Merid. vol. iv. p. 62.

pi. hi. f. 21*.

Tachea nemoralis and hortensis, Leach (1831), Turt. Man. pp. 84, 85.

Cepcea nemoralis and hortensis, Held (1837), Isis, p. 910.

Helicogena hortensis and hgbrida, Beck (1837), p. 39.

Helix subglobosa, Binney (1837), Joarn. Nat. Hist. Soc. Boston, U.S., vol. i.

p. 485. f. 7.

Helix lucifuga, Ziegler (1840), Hartmann, JErd. und JSiissw. Gast. vol. i.

p. 191. pi. lxx.

Helix (Tachea), nemoralis and hortensis, Moquin-Tandon (1855), Hist.

Moll. vol. ii. p. 162-171, pi. xiii. f. 1 to 2.
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Hah. Throughout Europe. United States. (In gardens, woods, and fields,

also on marine sand-hills, and among chalk cliffs and quarries.)

Of all our land-shells, this is the most gaily painted and tropical-

looking. In the New World there is no species of Helix so brightly-

coloured within many degrees of the same isothermal latitude. The

animal is mostly of an olivaceous yellow, the shell mostly of a pale

yellow often inclining to red, and it is generally banded with cho-

colate brown. The name nemoralis has been restricted to varieties

with dark-stained lips, hortensis to those with white lips, and

hybrida to intermediate varieties ; but the varieties are endless.

M. Moquin-Tandon has given names to seventy-seven varieties of

the dark-lipped specimens, and to forty-six of the white-lipped,

and he adds some amusing details of the contents of a basket of

them bought in the market of Toulouse. Out of 1468 specimens

he found 684 marked with distinct bands, 39 in which the bands

were more or less broken up, and 745 without bands. C. Pfeiffer

indicates 67 varieties of the species ; and one author, M. Albin Gras,

has gone so far as to enumerate 198 varieties of the dark-lipped spe-

cimens alone. In France, where this snail is sold as an article of

food, collectors have ready opportunities of indulging their fancy

for arranging and naming varieties. Some specimens, however,

change the character of their painting during growth. In the

early whorls the bands will be separate, while at maturity they

become united; and the describer is fairly baffled in his attempt

to name them.

H. nemoralis inhabits Europe throughout, but it is less common
in the south. It has been transported to the United States, and

keeps to the eastern parts near the sea, especially the lower extre-

mity of Cape Cod and Cape Ann. Mr. Binney remarks that in the

neighbouring islands, " each island is inhabited by a variety pecu-

liar to itself, showing that the variety which happened to be intro-

duced there, has propagated itself, without a tendency to run into

other variations." " Thus, on one islet," he adds, " we have the yel-

lowish-green unicoloured variety, once described as H. subglobosa,

and on another, within a very short distance, we find a banded

variety, and none others."

The reticulated wrinkling of the surface of the shell of H. nemo-

ralis, is a character that comes with age. As the growth of the

whorls matures, the arcuated striae become obscure, and give place

to the sculpture expressed by the term 'corrugately malleated.'

F
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5. Helix Cantiana. Kentish Helix.

• Shell; rather narrowly umbilicated, globosely depressed, subdis^

coid, thin, semitransparent, rufous, dull, livid

white towards the apex, spire but little raised,

suture rather impressed, whorls five and a half

to six, rounded, densely rudely arcuately pli-

cately striated; aperture lunar- circular, lip

sharp, a little expanded, edged within, columel-

lar margin shortly dilately reflected, but not

covering the umbilicus.

Helix Carthusiana, Draparnaud (1801), Tabl. Moll.]). 86

(not of Miiller).

Helix Cantiana, Montagu (1803), Test. Brit. p. 422 and Supp. p. 145.

pi. xxiii. f. 1.

Helix pallida, Donovan (1803), Brit. Shells, vol. v. pi. clvii. f. 2.

Theba Carthusiana, Risso (1826), Hist. Nat. Europ. Merid. vol. iv. p. 74.

Teba Cantiana, Leach (1831), Turt. Man. p. 94.

Fruticicola Carthusiana, Held (1837), Isis, p. 914.

Bradybcena Cantiana and Brunonensis, Beck (1837), Ind. Moll. p. 19.

Helix Carthusianella, pars, Morelet (1845), Desc. Moll, du Port. p. 62.

Helix Galloprovincialis, Dupuy (1848), vol. ii. p. 204. pi. xvi. f. 9 to 12.

Helix (Zenobia) Cantiana, Moquin-Tandon (1855), Hist. Moll. vol. ii.

p. 201. pi. xvii. f. 9 to 13.

Hab. Central and South France. Italy. Portugal. Chiefly south-eastern

counties of England. (Among hedges, mostly in chalk districts.)

This and the following species should be studied together. They
have a certain general resemblance, and are frequently confounded

by authors, but they are in reality very distinct. H. Cantiana,

which Draparnaud originally took for Miiller's H. Carthusiana, and,

to mend the matter, named the true species II. Carthusianella, is

much the larger shell, and of more irregular rudely striated growth.

The strise where they emerge from the sutures are even clumsily

puckered ; and colour comes to our aid in characterizing this species.

The lower half of the shell is always tinged with a rufous foxy rust

colour, while towards the apex the shell is whitish and rather opake.

In H. Carthusiana, as we shall presently see, the shell is smaller,

and, though more transparent, it is yet firmer, and more finely and

regularly striated. The aperture, as in H. Cantiana, has an inter-

nal rib, but it is more developed and more conspicuously milk-white,

edged with red.
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The geographical range of II. Cant la net is confined chiefly in this

country to the south-eastern counties, including Essex. Specimens

have been taken in the north and west of England, but it is hardly

indigenous in those parts. Mr. Guise informs me that he lately

met with H. Cantiana in abundance near the sea, between Swan-
sea and Oystermouth, in South Wales, under circumstances which

left no doubt in his mind that it had been transported thither. In

Ireland it is unknown. In France it inhabits chiefly the central

and southern departments. In Portugal it is recorded by M.
Morelet as H. Carthusianella, larger opal-white variety, met with

by him only in the environs of Oporto.

In my monograph of Helix in Conch. Iconica (pi. clxii. fig. 1079),

I figured iZ". limbata, Drap., as a British species, on the strength of

the discovery of some specimens by Mr. Sowerby, in the neigh-

bourhood of Hampstead. Its claim to a place in our fauna has not

however been confirmed by subsequent collectors. It is a native of

Central and South France, and comes as near to us as the environs

of Dieppe.

6. Helix Carthusiana. Carthusian Helix.

Shell
;
minutely umbilicated, globosely depressed, whitish horny,

semitransparent, spire but little raised, whorls

six, rounded, rather produced at the periphery,

minutely arcuately striated, shining
;

aperture

broadly lunar, ribbed within, rib milk-white, lip

sharp, a little expanded, more or less stained with

red, columellar margin dilately reflected, but not

sufficiently to hide the umbilicus.

Helix Carthusiana, Miiller (1775), Verm. Hist, part ii. p. 75.

Helix nitida, Chemnitz (1786), Conch. Cab. vol. ix. part 2. p. 103. pi. exxvii.

f. 1130, 1131.

Helix arenaria, Olivi (1792), Zool. Adriat. p. 178.

Helix Carthusianella, Draparnaud (1801), Tail. Moll, p. 86.

Helix (Zenobia) bimarginata, Gray (1821), Lond, Med. Repos. jd. 239.

Theba Carthusianella and Charpentieri, Risso (1826), Hist. Nat. Hurop.
Merid, vol. iv. p. 75.

Helix G-ibsii, Montagu (1827), fide Leach, Brown, IIIus. Conch. Brit. pi.

xl. f. 49, 51.

Helix rufilabris, Jeffreys (1833), Trans. Linn. Soc. vol. xvi. p. 509.

Monacha Carthusianella, Fitzinger (1833), Syst. Verz. p. 95.

f2
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Bradybcena Carthusiana, Beck (1837), Ind. Moll. p. 19.

Fruticicola Carthusianella, Held (1837), Isis, p. 914.

Hob. Central and Southern Europe. South-eastern counties of England

(on the chalk downs).

The true H. Carthusiana, as we have it in the south-eastern

counties of England upon the chalk downs, is a smaller and more
symmetrically developed shell than H. Cantiana, On the Conti-

nent the two forms come nearer to each other, and they have been

frequently recorded as varieties of the same species under Drapar-

naud's inadmissible name of Carthusianella. The shell is of a firm

growth characterized by a livid transparency, minutely striated

throughout, and there is a conspicuous milk-white rib within the

aperture, between which and the lip the shell is coloured red.

H. Carthusiana is less common than H. Cantiana, and more re-

stricted in its range of habitation.

7. Helix Pisana, Pisa Helix.

Shell
;
very narrowly umbilicated, subglobose, rather thin

;
rusty or

fawn-white, encircled with interrupted pen-

cillings of black, sometimes chestnut-filleted,

spire rather obtuse, apex red-brown, whorls

five, arcuately rudely striated, minutely de-

cussated with A^ery fine spiral striae, convex

;

aperture lunar-circular, lip simple, columellar

margin rather broadly dilately reflected,

sometimes, together with the body whorl,

tinged with rose.

Helix Pisana,M.u\\er (1774), Verm. Hist, partii. p. 60.

Helix zonaria, Pennant (1777), Brit. Zool. p. 137. pi.

lxxxv. f. 133.

Helix petholata, Olivi (1792), Zool. Adriat. p. 178.

Helix rhodostoma, Draparnaud (1801), Tail. Moll. p. 74.

Helix cinyenda, Montagu (1803), Test. Brit. p. 418. Supp. pi. xxiv. f. 4.

Helix striyata, Dillwyn (1817), Recent Shells, vol. ii. p. 911.

Theba Piscina, Risso (1826), Hist. Nat. Uurop. Merid. vol. iv. p. 73.

Helix albella, Fleming (1828), Brit. Anim. p. 260.

Carocolla maculata, Menke (1828), Syn. Meth. Moll. p. 25.

Teba cinyenda, Leach (1831), Turt. Man. p. 92.

Xerophila Pisana, Held (1837), Isis, p. 913.
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Euparypha rhodostoma, Hartmann (1840), Hrd. und Siissiv. Gast. part 1.

p. 204. pi. lxxix, lxxx.

Helix (Heliomane) Msana, Moquin-Tandon (1855), Hist. Moll. vol. ii. p.

259. pi. xix. f. 9 to 20.

Hah. Southern Europe. North Africa. Canary Isles and Azores. West

of England, south-east of Ireland and Jersey. (In fields and on sand-

hills near the sea.)

Helix Piscina would seem to be rather an intruder in the British

fauna. It has only been found in Cornwall and South Wales, in the

south-east of Ireland and in Jersey. Its native home is in Italy

and the south of France, Spain, Portugal, and North Africa. In

Spain it is the common snail of the country. In the north of

France and in Germany, the species is unknown. The animal is

yellowish-grey, purplish towards the head, and the shell is cream-

coloured buff, banded with interrupted pencillings of black or brown
and sometimes tinged about the aperture and body-whorl with rose.

Mr. Jeffreys has remarked that the more sheltered the place it in-

habits, the less rosy the shell is ; and Dr. Gray deduces from this

observation, that the animal thrives better in sunny places, as being

most like the warmer climate which is its more natural temperature.

8. Helix virgata. Striped Helix.

Shell; moderately umbilicated, subglobosely turbinated, rather

thin, dead white or buff-tinted, variously en-

circled with rust-brown bands and lines, spire

somewhat raised, horny at the apex, whorls

five and a half to six, slopingly rounded,

sometimes obtusely keeled at the periphery,

closely rather roughly arcuately striated
;
aper-

ture lunar-rounded, lip simple, strongly inter-

nally ribbed, tinged with flesh-pink, columellar

margin dilated partly round the circumference

of the umbilicus.

Cochlea virgata, Da Costa (1778), Brit. Conch, p. 79, pi. iv. f. 7.

Helix virgata, Pulteney (1799), Hist. Dorset, p. 47.

Helix zonaria, Donovan (1800), Brit. Shells, vol. ii. p. 65.

Helix variabilis, Draparnaud (1801), Tail. Moll. p. 73.

Helix subalbida, Poiret (1801), Coq. de VAisne, p. 83.

Helix elegans, Brown (1817), Wern. Trans, vol. vi. p. 524. pi. xxiv. f. 9.
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Helix disjuncta, Turton (1819), Conch. Diet. p. 61. f. 63.

Helicella variabilis, Risso (1826), Hist. Nat. Europ. Merid. vol. iv. p. 71.

Helix monilifera, Menke (1830), Syn. Moll. 2nd edit. p. 22.

Tela virgata, Leach (1831), Turt. Man. p. 93.

Helix Terverii, Michaud (1831), Comp. Moll. Drap. p. 26. pi. xiv. f. 20, 21.

Xerophila variabilis and Terverii, Held (1837), Isis, p. 913.

2%ea virgata and Terverii, Beck (1837), .3foW. p. 12.

ifefto? (Heliomane) variabilis, Moquin-Tandon (1855), Hist. Moll. vol. ii.

p. 262. pi. xix. f. 21 to 26.

Hal. Central and Southern Europe. North Africa. Nearly throughout

Britain. (Chiefly in sandy and chalky districts near the sea.)

This and the two following species are the snails seen in snch my-

riads on our chalk downs after a shower of rain, crawling up the

blades of grass ; and it is said to be owing in some measure to the

relish of the sheep for these dainties, that our Southdown mutton

has attained its celebrity. H. virgata has a subglobose buff-tinted

shell, very prettily painted with rust-brown bands, of various widths,

and lines, and the aperture is often tinged with a blush of flesh-pink,

just within the lip, where there is an internal rib. The animal is

rather coarsely wrinkled, pale at the sides, and livid-purple about the

neck and head. It is much less abundant in our inland counties.

On the Continent it follows the usual range of southern species to

North Africa.

9. Helix fasciolata. Finely-banded Helix.

Shell ; rather largely umbilicated, depressly globose, dead-white or

buff-tinted, variously encircled with occasionally

interrupted rust-brown bands and lines, spire but

little exserted, horny at the apex, whorls five and

a half, rather narrow, slopingly rounded, faintly ob-

tusely keeled at the periphery, obliquely wrinkled

throughout with close-set rib-like striae
;
aperture

small, lunar-rounded, with an internal milk-white

rib, lip simple, ribbed within, sometimes tinged

with flesh-pink.

Helixfasciolata, Poiret (1801), Coq. de VAisne, p. 79.

Helix striata, Draparnaud (1801), Tall. Moll. p. 91 (not of Mdller).

Helix caperata, Montagu (1803), Test. Brit. p. 430, pi. xi. f. 11.

Helix crenulata, Dillwyn (1817), Recent Shells, vol. ii. p. 895.

Helix strigata, Studer (1820), Kurz. Verz. p. 87 (not of Miiller).
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Tela caperata, Leach (1831), Turt. Man. p. 97.

Xerophila striata, Held (1837), Isis, p. 913.

Helix (Helicella) fasciolata, Moquin-Tandon (1855), Hist. Moll. vol. ii.

p. 239. pi. xviii. f. 7 to 10.

Hah. Central and Southern Europe. Algeria. Throughout Britain, but

local. (Under stones and in sand-banks, principally near the sea.)

To English collectors, this pretty wrinkle-striated Helix is best

known by the name of caperata. Montagu was the first to give a

figure of it ; but M. Moquin-Tandon has satisfactorily shown that

Poiret's H. fasciolata can be no other than this species, and his

name takes precedence. It is a smaller shell than H. virgata, more

depressly convoluted, and the spiral bands are more frequently in-

terrupted. The whorls are narrower, and they form a larger umbi-

licus ; the principal specific character is, however, the close sculp-

ture of oblique rib-like striae, which is the same in all, whatever

may be the variety of painting. The animal is of a silvery grey,

streaked and stained about the neck and head with brown. Its

range of habitation, like the preceding species, extends from Central

Europe to North Africa, but it is less abundant.

10. Helix ericetorum. Heath Helix.

Shell
;
broadly perspectively umbilicated, depressly orbicular, some-

what discoid, buff-tinted white variously

linearly banded withpale brown, spire scarcely

exserted, whorls five and a half, narrow,

rounded, obliquely closely plicately striated,

last whorl a little descending in front
;

aper-

ture small, nearly circular, sometimes faintly

ridged within, lip simple, margins approxi-

mating.

Cochlea ericetorum, Lister (1678), Hist. Anim. Any. -p.

126.

Helix Itala, Linnaeus (1758), Syst. Nat. p. 1245.

Helix ericetorum and striata, Miiller (1774), Verm. Hist, part ii. p. 33. 38.

Helix albella, Pennant (1777), Brit. Zool. ed. iv. vol. iv. p. 132. pi. lxxxv.

f. 122 (not of Linnaeus nor Draparnaud).

Helix erica, Da Costa (1778), Test. Brit. p. 53. pi. iv. f. 8.

Helix nivea, Gmelin (1788), Syst. Nat. p. 3639.

Helix neglecta, Hartmann (1821), Syst. Gast. p. 51 (not of Draparnaud).
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Helicella ericetorum, Risso (1826), Hist. Nat. JEurop. Merid. vol. iv. p. 7.

Zonites ericetorum, Leach (1831), Turt. Man. p. 101.

Oxychilus ericetorum, Fitzinger (1833), Si/st. Yerz. p. 100.

Theba ericetorum, Beck (1837), Ind. Moll. p. 13.

Xerophila ericetorum, Held (1837), Isis, p. 913.

Helix arenosa, Ziegler (1838), Rossm. Icon. vol. vii. p. 34 f. 119.

Helix (Helicella) ericetorum, Moquin-Tandon (1855), Hist. Moll. vol. ii.

p. 252. pi. xviii. f. 30 to 33.

Hah. Central and Southern Europe. Nearly throughout Britain. (Princi-

pally on heaths and downs near the sea.)

The well-known Heath Snail may be recognized by the depressed

subdiscoidal form and large umbilicus of the shell, the whorls being

narrow and widely tubularly convoluted. The painting appears in

bands and pencillings of semitransparent brown above the peri-

phery upon a buff-tinted ground. H. ericetorum is as abundant and

has much the same habit as H. virgata. It is more essentially a

southern species affecting a calcareous soil. After a shower of rain,

it may be seen by myriads attached to blades of grass on the downs

and roadside pastures near the sea ; but plentiful as they are in

Europe, neither species has been transplanted to the United States,

nor have they any representative species in that country. Out of

from sixty to seventy Helices indigenous to the United States, there

are only two with banded or variegated shells, H. alternata and

Cumberlandiana, and these are of quite a distinct pattern.

M. Moquin-Tandon gives some interesting particulars of the

anatomy and habits of H. ericetorum. It is, he says, a shy, inac-

tive mollusk, withdrawing itself on the slightest touch into its

shell, which is carried inclined while crawling. The epiphragm is

more or less painted, very thin and transparent, iridescent and

membranous, but it has a small calcareous spot upon it of the

size of the respiratory orifice. Lister stated, and Mr. Jeffreys cor-

roborates the statement, that continued rain kills H. ericetorum in

numbers.

Linnseus named this species Helix Itala. The original type, in

the collection of the Linnean Society of London, has the figures 598,

referring to the number of the species in the ' Systerna Naturae,'

still remaining upon it in Linnseus's handwriting. But it was

known in this country nearly a century before by the name of

ericetorum, which has ever since been universally adopted.
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11. Helix obvoluta. Obvolute Helix.

Shell
;
openly umbilicated, flatly discoid, brown opake, obscurely

downy, spire concavely immersed, whorls six, in-

creasing slowly, narrowly appressed, densely finely

striated, impressed at the suture, last whorl a little

descending in front, constricted behind the lip
;

aperture small, obtusely triangular, lip reflected,

lilac-tinged within, basal and right margins ob-

tusely one-toothed within.

Helix obvoluta, Miiller (1774), Verm. Hist, part ii. p. 27.

Helix holoserica, Gmelin (1788), Syst. Nat. p. 3641 (not of Studer).

Helix bilabiata, Olivi (1792), Zool. Adriat. p. 177.

Helix trigonophora, Lamarck (1792), Journ. Hist. Nat. vol. ii. p. 349.

pi. xlii. f. 2, a, b.

Planorbis obvolutus, Poiret (1801), Cog. de VAisne, p. 89.

Helicodonta obvoluta, Bisso (1826), Hist. Nat. JEurop. Merid. vol. iv. p. 65.

Trigonostoma obvolutum, Fitzinger (1833), Syst. Verz. p. 98.

Vortex obvoluta, Beck (1837), Ind. Moll. p. 29.

Gonostoma obvoluta, Held (1837), Isis, p. 915.

Helix (Trigonostoma) obvoluta, Moquin-Tandon (1855), Hist. Moll. vol. ii.

p. 114. pi. x. f. 26 to 30.

Hab. Central Europe. Rare in Britain (among moss at the roots of trees

at Ditcham Wood, Hants, and, on the northern side of the chalk

escarpment of the South Downs).

This very distinct form of Helix is rare in Britain, and doubts are

still entertained as to whether it is indigenous. It is unknown in

Scotland or Ireland, and has only been found in England at Ditcham
and Stoner Hill, in Hampshire, and, according to Forbes and
Hanley, for some distance on the northern side of the chalk es-

carpment of the South Downs. Throughout France, especially in

the northern parts, H. obvoluta is comparatively abundant. It is

essentially a Continental type, being represented in a more angularly
compressed form by H. angigyra, and in a similar form with the
labial teeth more prominently developed by H. holoserica. The
animal is described by Forbes and Hanley as being dusky, with
the head and neck nearly black. The shell is a closely convoluted
discoid with the spire concavely immersed, dark umber-brown in

colour, obscurely covered with a fine down. The aperture is cu-

riously developed into a compressed angle with indications of teeth
on the inner margin.
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12. Helix lapicida. Stone-cutter Helix.

Shell; openly deeply umbilicated, lenticularly depressed, fawn

brown, variegated, spire obtusely convex,

whorls five, slopingly convex, sharply keeled

at the periphery, minutely granosely sha-

greened throughout, last whorl suddenly de-

flected at the aperture, constricted behind the

lip; aperture horizontal, transversely oval, lip

continuous, expandedly reflected, white.

Helix lapicida, Linnaeus (1758), Syst. Nat. 10th edit. p.

76S.

Helix acuta, Da Costa (1778), Test. Brit. p. 55. pi. iv. f. 9.

Helix affinis, Gmelin (1788), Syst. Nat. p. 3621.

Vortex lapicida, Oken (1815), Lelirb. Nat. vol. iii. p. 314.

Carocolla lapicida, Lamarck (1822), Anim. sans vert. vol. vi. part 2.

p. 99.

Helicigona lapicida, Risso (1826), Hist. Nat. Europ. Merid. vol. iv. p. 66.

Chilotrema lapicida, Leach (1831), Turt. Man. p. 106.

Latomns lapicida, Fitzinger (1833), Syst. Verz. p. 97.

Lenticula lapicida, Held (1837), Isis, p. 913.

Helix (Vortex) lapicida, Moquin-Tandon (1855), Hist. Moll. vol. ii. p. 137.

pi. xi. f. 22 to 27.

Hab. Northern and Central Europe. Central and Southern England. (In

limestone and chalky districts, chiefly among rocks.)

In this species we have another isolated type, Carocolla of Schu-

macher and Lamarck, in which the shell is compressed into the

shape of a lens, with the whorls attenuated and keeled at the peri-

phery. There are not many of the type in Europe ; it is an inter-

tropical form, and has its maximum development in the H. Listeri

and jparmula of the Philippine Islands. H. lapicida has rather a

curious range of geographical distribution. It is not found south of

the Pyrenees, but extends northward from that latitude as far as

Sweden
;
yet it is not found in Scotland and the northern counties

of England, nor has it been collected in Wales or Ireland. From
Yorkshire and Lincolnshire to Portland Island and North Devon,

H. lapicida appears in occasional plenty. The animal is a pallid

rufous brown, grey towards the posterior end, covered throughout

with promiscuous dark tubercles. The shell has a shagreen sur-

face of fine grains. The last whorl being suddenly deflected, the

aperture is very obliquely horizontal, and the margin is white, con-

spicuously expandedly reflected. This colourless expansion of the
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lip arises from the mantle of the animal being produced around the

aperture in concentric overlapping segments.

The name " Stone-cutter" was probably given to this species by
Linnaeus, from the circumstance of the animal having been observed

to absorb indentations on the surface of limestone rocks, after the

manner of II. aspersa and others.

13. Helix rufescens. Rufous Helix.

Shell; moderately deeply umbilicated, subglobosely depressed,

thin, reddish or pale yellow, spire obtusely con-

vex, whorls six, slopingly convex, densely minutely

striated, faintly keeled and pale-banded at the

periphery
;
aperture obliquely lunar-circular, lip

thin, a little expanded, a milk-white rib at a short

distance in the interior.

Helix rufescens, Pennant (1777), Brit. Zool. ed. iv. vol. iv.

p. 134. pi. lxxxv. f. 127.

Helix circinata, ccelata, and inontana, Studer (1820), Kurz. Verz. p. 86.

Helix corrugata and clandestina, Hartmann (1821), Neue Alp. vol. i. p. 256.

Helix striolata, C. Pfeiffer (1828), Deutsch. Moll. vol. iii. p. 28. pi. vi. f. 8.

Tela rufescens, Leach (1831), Twrt. Man. p. 96.

Bradybcena rufescens, ccelata, and circinata, Beck (1837), Ind. Moll. p. 20.

Fruticieola circinata, Held (1837), Isis, p. 914.

Helix rufina, Parreys (1841), Pfeiff. Symb. part 1. p. 39.

Helix (Zenobia) rufescens, Moquin-Tandon (1855), Hist. Moll. vol. ii.

p. 206. pi. xvi. f. 18, 19.

Hob. Central and Southern Europe. Central and Southern counties of

England and Ireland. North Africa. Madeira. (In gardens and
hedges.)

Helix rufescens has a shell of delicate texture roughly striated,

with traces, especially in the suture, of a fine pilous epidermis. As
the name implies, it is often red, a kind of rust-red, but the prevail-

ing colour is a dull pallid yellow, with an indistinct band round the

periphery. The animal is more variable, passing from yellow to

ash-brown, and even black, and it is sometimes striped. This species

is not uncommon in gardens and hedges in the central and southern

parts of England and Ireland, and ranges to Algeria and Madeira.

It is not found in the north of France, and Mr. Jeffreys gives

Westmoreland as its northern limit in Britain.
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14. Helix hispida. Hairy Helix.

Shell ; rather openly umbilicated, orbicularly depressed, rufous or

yellowish horny, faintly banded at the periphery,

semitransparent, downy with short hairs; spire

convex, impressed at the sutures, whorls five to

six, rather narrow, sometimes obtusely produced

at the periphery, densely obliquely striated, aper-

ture rather small, broadly lunar, lip thinly ex-

panded, white-ribbed at some distance within,

basal margin a little drawn out. r

Helix hispida, Linnams (1758), Syst. Nat. 10th edit. f. 771. '

\(
I

->

Trochulus hispidus, Chemnitz (1766), Conch. Cab. vol. ix. ^IPP*
part ii. p. 52. pi. cxxii. f. 1057, 1058.

Helix plebeium, Draparnaud (1805), Hist. Moll. p. 105. pi. vii. f. 5.

Helix rudis and rttfescens, Studer (1820), Kurz. Verz. p. 86, 87.

Helicella hispida, Bisso (1826), Hist. Nat. Europ. Merid. vol. iv. p. 72.

Helix lurida, Ziegler (1828), Pfeiff. Deutsch. Moll. vol. ii. p. 33. pi. vi.

f. 14, 15.

Helix concinna and plebeia, Jeffreys (1833), Trans. Linn. Soc. vol. xvi.

p. 510.

Bradybcena hispida and plebeia, Beck (1837), Ind. Moll. p. 20.

Fruticicola hispida, Held (1837), Isis, p. 914.

Helix depilata, Alder (1837), Mag. Zool. and Bot. vol. ii. p. 107 (not of

Draparnaud).

Helix (Zenobia) concinna, hispida, and plebeia, Moquin-Tandon (1855)

Hist. Moll. vol. ii. p. 221, 224, 225. pi. 17, f. 8, 9, 14 to 18.

Hob. Central and Southern Europe. Common throughout Britain. Si-

beria. (Under stones, fallen trees, decaying leaves, etc.)

This species somewhat resembles H. rufescens in form, but the

shell is much smaller and more hairy. There are four well-marked

varieties. In a typical state the epidermis is covered with a down of

fine hairs ; in the variety of which Mr. JefFreys has made a species,

If. concinna, the whorls are rather produced at the periphery, and

the hairs are fewer and more deciduous ; in a variety named by
Mr. Alder H. depilata, the shell is bald

;
lastly there is a small

dwarfed form, called the mountain variety. The spire is rather more

depressed in some species than in others, and the whorls in such

specimens are less closely convoluted, leaving a more open umbilicus.

The animal is mostly of a mottled grey colour, lighter towards the

edge of the foot.

H. hispida is common throughout Central and Southern Europe,
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and is quoted by Gerstfeldt in liis list of Siberian shells collected at

the mouth of the Ussuri, a tributary* of the Amoor.

15. Helix sericea. Silky Helix.

Shell
;
minutely deeply umbilicated, subglobose, whitish horny,

subhyaline, covered with short bristly silky hairs,

spire conoidly convex, whorls five to six, rather ^"^"y^

broad, obliquely closely striated; aperture
V-:3£L'

broadly lunar, lip thinly reflected, basal margin

partially dilated round the umbilicus.

Helix sericea, Draparnaud (1801), Tall. Moll. p. 85.

Helix albula, Studer (1820), Kurz. Verz. p. 87.

Helix granulata, Alder (1830), Trans. Nat. Hist. Soc.

Northumb. vol. i. p. 39.

Helix globularis, Jeffrey (1833), Trans. Linn. Soc. vol. xvi.

p. 507.

Monacha sericea, Fitzinger (1833), Syst. Verz. p. 95.

Fruticicola sericea, Held (1837), Isis, p. 914.

Helix jpiligera, Ziegler (1839), Anton, Verz. Conch, p. 36.

Helix (Zenobia) sericea, Moquin-Tandon (1855), Hist. Moll. p. 219. pi. xvii.

16,7.

Hob. Throughout Europe, but local and rare. England, principally in the

western and southern counties. Irkutsk, Siberia. Caucasus. (Vicinity

of damp mossy banks, and under stones.)

Compared with H. hispida, the shell of this species may be at

once recognized by its globose form, more pallid subhyaline sub-

stance, and minute umbilicus. The hair with which it is covered is

not a fine down, but bristly and silky, rather distantly rooted on the

surface, so firmly so in some specimens as to render them slightly

granular to the touch. Moquin-Tandon describes the animal as

being timid, irritable, slow, carrying the shell a little inclined when
crawling.

The species is not common, and the records of its geographical

range are comparatively few. It appears to be rather scattered in

England, principally in the southern and western counties, local

and rare. Its presence in Ireland is rather doubtful, although

Mr. Thompson gives Lagan, near Belfast. Gerstfeldt gives Irkutsk

as its Siberian habitat, and Krynicki the Caucasus, but the species

was formerly, and is still, frequently confounded with H. hispidus.
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16. Helix revelata. Discovered Helix.

Shell
; minutely umbilicated, subglobose, very thin, membranaceous,

greenish umber, spire convex, whorls four, im-

hairs being comparatively distant, short and rather

rigid
; aperture lunar-circular, lip thin, scarcely

reflected, basal margin a little dilated round the

umbilicus.

Helix revelata, Ferussac (1821), Tab. Syst. p. 44. no. 273.

Helicella revelata, Beck (1837), Ind. Moll. p. 7.

Helix subviridis, Bellamy (1841), Brit. Assoc. Rep.

Hab. France. Channel Islands. South-west of England. (Among grass

and at the roots of shrubs.)

A delicate greenish-umber membranaceous shell, having some-

what the appearance of a globose exotic Vitrina. It is, however,

obliquely plicately wrinkled in a crimped manner, and beset through-

out with fine rather distant bristly hairs, erectly rooted in the

epidermis, as in H. sericea. The lip is scarcely reflected except at

its junction with the body-whorl, where it is a little dilated round

the small umbilicus. H'. revelata was not observed in Britain until

several years after its discovery in France, and English concholo-

gists hesitated to regard it as anything more than the young of

IT. sericea. It was detected first in Britain in Guernsey, by Pro-

fessor Forbes, then in Cornwall by Mr. A. E. Benson, son of the

well-known Indian conchologist, and it has been since collected in

Devonshire and in the Scilly Isles. Mr. Jeffreys, says that "in
winter and dry weather, it buries itself rather deep in the earth,

and must be looked for by pulling up tufts of grass and large stones

which are sunk in the ground, as well as by searching among the

roots and furze-bushes."

Dupuy, Moquin-Tandon, and Jeffreys have referred to H. reve-

lata the H. occidentalis, Recluz (H. Ponentina, Morelet), which

is quite another species, a firm opake shell with a broadly reflected

lip admirably figured by Morelet (Moll, du Port. pi. vi. f. 4), and

of which there are well authenticated specimens named by Pfeiffer,

in the collection of Mr. Cuming. Mr. Jeffreys' description of the

animal of H. revelata, which partakes very much of the details of

Moquin-Tandon's description of H. occidentalis, must be received

with caution.
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17. Helix fusca. Fuscous Helix.

Shell
;
scarcely umbilicated, depressed, very thin, membranaceous,

glossy fuscous-olive, spire convex, sutures rather

impressed, whorls five, arcuatelyplicatelywrinkled,

minutely hairy, slopingly convex, last whorl obso-

letely angled at the periphery
;
aperture lunar, lip

simple, basal margin shortly dilated round the um-
bilicus.

Helixfusca, Montagu (1803), Test. Brit. p. 424. pi. xiii. f. 1.

Helix (Zenobia) corrugata, Gray (1820), Bond. Med. Repos.

vol. xv. p. 239.

Helix sttbrufescens, Miller (1829), Ann. Phil. New Series,

vol. iii. p. 379.

Zonitesfuscus, Macgillivray (1843), Moll. Aberd. p. 93.

Vitrina membranacea and margaritacea, Brown (1845), Illus. Conch. Brit.

pi. xl. f. 3 to 5 and 54 to 56.

Helix (Zenobia) fusca, Moquin-Tandon (1855), Hist. Moll. vol. ii. p. 212,

pi. 15. f. 33 to 36.

Hab. Throughout Britain. Western maritime parts of France. (In woods

and bushy places, under leaves or upon brambles.)

The shell of H.fusca is larger and more depressed than that of

H. revelata, but of the same membranaceous substance, wanting

the greenish cast of colour. The umbilicus is even smaller, often

scarcely distinguishable, and the hair is so fine and deciduous that

the surface is frequently supposed to be without hair. M. Moquin-
Tandon describes the animal as being irritable, especially in front,

keeping the upper tentacles always in motion, and crawling with

some rapidity. "Individuals of this species," he adds, "love to

congregate, and reciprocally polish each others' shell with the foot."

A peculiar interest attaches to this species. It is found in all

parts of Britain south of Aberdeen, and has been known from the

commencement of the present century. But H. fusca was not ob-

served on the Continent until 1838, and then only in the part nearest

to Britain. The first record of its appearance out of Britain is by
M. Bouchard-Chantereaux, who, under the name of H. revelata, for

which species he mistook it, describes it as being common in the

neighbourhood of Boulogne. The Abbe Dupuy gives also Mont-
de-Marsan as a habitat ; and M. Grateloup has collected it at Dax,

between Bordeaux and the Pyrenees. Is it then an instance of an
originally British type, spreading in a direction contrary to that
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of all the other species of the genus, in which the theoretical law

of migration points to a north-westerly course ?

18. Helix fulva. Fulvous Helix.

Shell
;
minutely umbilicated, globosely trochiform, very thin, glossy,

fulvous, spire obtusely conoid, whorls six, convex,

narrow, last whorl flatly convex at the base, very

finely striated
;
aperture depressed, narrowly lunar,

lip simple, thinly dilated over the umbilicus.

Helixfulva, Miiller (1774), Verm. Mist, part 2. p. 56.

Trochus terrestris, Da Costa (1778), Test. Brit. p. 36 (not of

Chemnitz).

Helix trochiformis, Montagu (1803), Test. Brit. p. 427, pi. xi.

f. 9.

Helix nitidula, Alten (1812), Syst. Abhandl. p. 53. pi. liv. f. 8

(not of Draparnaud).

Helix trochulus, Dillwyn (1817), Desc. Bee. Shells, vol. ii. p. 916 (not of

Hartmann).

Thebafulva, Leacli (1831), Turton, Man. p. 99.

Helix Mortoni, Jeffreys (1833), Trans. Linn. Soc. vol. xvi. p. 332.

Conulus fulvus, Fitzinger (1833), Syst. Verz. p. 94.

Politafulva, Held (1837), Isis, p. 916.

Petasia trochiformis, Beck (1837), Ind. Moll. p. 21.

Zonites (Conulus ) fulvus, Moquin-Tandon (1855), Hist. Moll. vol. ii. p. 67.

pi. viii. f. 1 to 4.

Hob. Throughout Europe. Siberia. Azores. (Under stones, decaying

leaves and moss, in damp and shady places.)

Authors are somewhat divided in opinion, as to whether this little

species should be referred to Helix or Zonites. It has a decidedly

heliciform shell, composed of six narrow whorls convoluted into a

globose trochus-shape, so closely as only to leave the smallest possible

umbilicus ; while the animal is described as closely resembling that

of Zonites nitidus. It is found in all parts of Britain, and is very

generally distributed throughout Europe, passing to Siberia in the

north and to the Azores in the south.

H. fulva is represented by a very similar and equally widely spread

species in the United States, H. chersina, Say, which some writers

incline to think is the same.
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19. Helix lamellata. Lamellated Helix.

Shell
;
minutely deeply umbilicated, conoidly globose, olive horny,

subfuscous, spire obtusely raised, whorls six,

narrow, rounded, crossed obliquely with mem-
branaceous lamella?, last whorl swollen, excavated

around the umbilicus
;
aperture lunar, lip simple.

Helix lamellata, Jeffreys (1830), Trans. Linn. Soc. vol.

xvi. p. 333.

Helix Scarburgensis, Bean (1830), Alder, Trans. Nat.

Hist. Soc. Isorthumb. vol. i. p. 39.

Helix seminulum, Kossmassler (1838), Icon. Moll. f. 533.

Hah. North Britain. North Germany. Sweden. (In

woods, among dead leaves.)

A very interesting small species, for the discovery of which we
are indebted to Mr. Jeffreys. The shell is as round as a pea, glo-

bosely swollen, peculiarly impressly excavated around the umbilicus,

which is minute and deep, and obliquely ribbed throughout with

membranaceous lamellae. It is essentially a northern species. It

is widely spread in Scotland and Ireland ; in England it has not

been found south of Scarborough. The only Continental habitats

yet recorded are North Germany and Sweden.

20. Helix aculeata. Prickly Helix.

Shell ;
moderately umbilicated, globosely pyramidal, fuscous horny,

spire raised, sutures impressed, whorls four to four

and a half, rounded at the upper part, obtusely ^
angled at the periphery, very finely striated,

crossed obliquely throughout by fibrous epidermic

lamellae which at the angle of the periphery are

elongated into lashes
;

aperture rounded, lip

slightly expanded, margins approximating.

Helix aculeata, Miiller (1774), Verm. Hist. p. 81.

Helix spimilosa, Lightfoot (1786), Phil. Trans. Bog. Soc. vol. \'r

lxxvi. p. 166. pi. ii. f. 2. V^jp
Teba spinulosa, Leach (1831), Tart. Man. p. 100.

Fruticicola aculeata, Held (1837), Isis, p. 914.

Helix Oranatelli, Bivon (1839), Occh. Oiorn. Palerm. Mag. n. 9. f. 2.
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Helix (Fruticicola) aculeata, Moquin-Tanclon (1855), Hist. Moll. vol. ii.

p. 189. pi. xv. f. 5 to 9.

Had. Throughout Europe. Azores. (Under dead leaves, moss, and stones,

in damp places.)

Mollusks affecting damp places of habitation secrete in general

a copious supply of mucus, and produce sombre-coloured shells,

which they invest with, a more than ordinarily fibrous epidermis.

This is especially seen in the Melaniadce, inhabiting the marshes

and sluggish streams of Pernambuco, Borneo, and the Philippine

Islands ; and in Melania setosa of the last-named locality, the shell

is coronated with a row of flexible epidermic bristles. The same
law may be observed among our Helices. Species like H. virgata

and ericetorum which inhabit the chalk districts secrete light varie-

gated shells, combining a larger proportion of lime
;
while, in the

shells of H. hispida and sericea, dwelling under stones and among
wet moss, the shell is horny, and the constituent elements par-

take more largely of animal matter. In our elegant little H. acu-

leata, the epidermis is somewhat of the character of that of the in-

tertropical Melania setosa ; it is deposited on the shell in obliquely

longitudinal lamellae, and these are prolonged beyond the angle of

the whorls into a corona of lashes.

JBL. aculeata occurs in all parts of the British Isles, and through-

out Europe generally, reaching to the Azores.

21. Helix pulchella. Pretty Helix.

Shell ;
largely umbilicated, depressed, whitish, subhyaline, smooth,

covered with a plicately wrinkled epidermis, spire

small, raised at the apex, whorls three to four, (3§>

rounded, the last trumpet-like towards the aper-

ture
;

aperture round, lip callously expandedly

reflected with the margins almost continuous.

Helix 'pulchella and costata, Miiller (1774), Verm. Hist.

part 2. p. 30, 31.

Helix paludosa, Da Costa (1778), Test. Brit. p. 59.

Turbo helicinus, Lightfoot (1786), Phil. Trans. Boy. Soc.

vol. Ixxvi. p. 167.

Helix crenella, Montagu (1803), Test. Brit. p. 441. pi. xiii. f. 3.

Helix minuta, Say (1818), Nich. Hncy. Phil. 2nd edit. vol. iv.

Turbo paludosus, Turton (1819), Conch. Diet. p. 228.
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Lucena pulchella, Hartmann (1821), Syst. Gast. p. 54.

Vallonia rosalia, Risso (1826), Hist. Nat. Europ. Merid. vol. iv. p. 102.

pi. iii. f. 30.

Amplexus paludosus and crenellus, Brown (1827), III. Conch, pi. xli. f. 76

to 78.

Chilostoma pulchella, Fitzinger (1833), Syst. Verz. p. 98.

Circinnaria pulchella, Beck (1837), Ind. Moll. p. 23.

Corneola pulchella, Held (1837), Isis, p. 912.

Helix (Lucena) pulchella, Moquin-Tandon (1855), Hist. Moll. vol. ii.

p. 140. pi. xi. f. 28 to 34.

Hal. Throughout Europe. Madeira. Azores. Thibet. United States.

(Under stones or wood, or on walls, either in wet or dry places.)

Of all Helices this minute species is the widest distributed over

the globe. It is generally diffused throughout Europe, including

the British Isles ; it is recorded by Grerstfeldt from Siberia ; it is

found at Madeira and the Azores ; it was collected by Dr. Thomson,
in 1848, in Thibet ; and it inhabits the United States from Maine to

South Carolina, and from Vermont to the Missouri. The animal

and shell are alike delicate and colourless, save with a faint tinge of

yellow ; the shell is of an elegant Cyclostoma-like form, the aperture

expanding at maturity like the mouth of a trumpet, with a thickened

reflected lip, of which the margins are almost continuous. The
epidermis forms rib-like folds, so characteristic in appearance that

they have been mistaken for calcareous ribs, while denuded speci-

mens have been described as another species.

22. Helix rotundata. Hounded Helix.

Shell; very largely perspectively umbilicated, thinly depressed,

almost discoid, horny yellow or fulvous fawn,

mostly stained or tessellately spotted with fuscous <^>}
red, spire more or less convex, sometimes rather

flat, sutures impressed, whorls six, narrow, rounded, X
densely arcuately rib-striated throughout, ob- ^"''-^ ^
tusely produced at the periphery

;
aperture de-

pressly lunar, lip simple.

Helix rotundata, Muller (1774), Verm. Hist, part 2. p. 29. f~ im " v-i

Helix radiata, Da Costa (1778), Test. Brit. p. 57. pi. iv. v ^ '

jf
f. 15, 16. IjfflF

Helix Turtoni, Fleming (1828), Brit. A nim. p. 269.

G 2
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Zonites radiatus, Leach (1831), Turt. Man. p. 102.

Discus rotundatus, Fitzinger (1833), Syst. Verz. p. 99.

Huryomphala rotundata, Beck (1837), Ind. Moll. p. 9.

Tatula rotundata, Held (1837), Isis, p. 916.

Zonites rotundatus, Gray (1840), p. 165. pi. v. f. 44.

Helix (Delomphalus) rotundatus, Moquin-Tandon (1855), Hist. Moll. vol.

ii. p. 107. pi. x. f. 9 to 12.

Hao. Throughout Europe. Azores. (Under stones and ruins.)

This and the following species hare shells composed of narrow

subtubular whorls convoluted round an axis which leaves a wide

umbilicus open to the interior of the apex. _5T. rotundata is com-

mon throughout the British Isles and in all parts of Europe, and it

is very closely represented in the United States by a species in

which the whorls are still more openly convoluted, H. perspectiva,

Say. H. Gueriniana, Lowe, a Madeiran species, and H. engonata,

Shuttleworth, a native of Teneriffe, are also of the same typical

form, with the shell more angled at the periphery. The whorls of

H. rotundata are obtusely produced, not to say angled, at the peri-

phery, and they are ribbed throughout with conspicuously raised

striae. The spire is faintly tessellated with brown, but sometimes

colourless and translucid, in which state it has been mistaken for a

Zonites.

23. Helix rupestris. Hock Helix.

Shell
;
very largely perspectively umbilicated, depressly orbicular,

brown horny, spire convex, sutures impressed,

whorls four to five, rounded, smooth or minutely

striated
;
aperture small, lunar-rounded, lip simple.

Helix rupestris, Studer (1789), Faun. Helvet. in Coxe, Trav.

Sivitz. vol. iii. p. 430 (without characters).

Helix rupestris, Draparnaud (1801), Tail. Moll. p. 71.

Helix pusilla, Vallot (1801), JExerc. d'Hist. p. 5.

Helix umbilicata, Montagu (1803), Test. Brit. p. 434. pi. xih.

f. 2.

Helix saxatilis, Hartmann (1821), Syst. Oast. p. 52.

Helicella rupestris, Eisso (1826), Hist. Nat. JEurop. Merid. vol. iv. p. 69.

Zonites rupestris, Leach (1831), Turt. Man. p. 103.

Turbo Myrmecidis, Scacchi (1833), Osserv. Zool. vol. i. p. 11.

Pyramidula rupestris, Fitzinger (1833), Syst. Verz. p. 95.

Euryomphala umbilicata, Beck (1837), Ind. Moll. p. 9.

Fatula rupestris, Held (1837, Isis, p. 916.
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Delomphalus rupestris and saxatilis, Hartmann (1840), Syst. Gast. vol. i.

p. 120 and 122. pi. xxxvii. f. 1 to 6.

Helix spirula, Villa (1841), Disp. Syst. Conch, p. 56.

Helix aliena, Ziegler (1841), Pfeiff. Symb. part 1. p. 39.

Helix (Hygromane) rupestris, Moquin -Tandon (1855), Hist. Moll. vol. ii.

p. 192. pi. xv. f. 10 to 13.

Hob. Central and Southern Europe. Madeira. Throughout Britain.

(Chiefly among rocks in mountainous places.)

One of the most conspicuous characteristics of the shell of this

species, and from which Montagu derived his name, is its largely

excavated perspective umbilicus. H. rotundata has an almost

equally large umbilicus, but the shell is much larger, red-spotted,

and densely rib-striated throughout. Here it is smooth, and the

species is altogether smaller. "The animal," says Moquin-Tandon,

"is sluggish and irritable, especially when exposed to the light, secre-

ting a very abundant mucus." It has been noticed from the earliest

observers to dwell chiefly among rocks in mountainous districts in

all parts of Britain and in Central and Southern Europe. It has a

characteristic analogue, very similar in character and of similar habit,

in II. saxicola of Cuba and Texas.

Dr. Gray complains that English conchologists have done an in-

justice to their countryman Montagu, in not having more generally

adopted his name of umbilicata for this species. He claims priority

for it on the ground that Montagu's name was published in 1803,

whilst the name of rupestris appeared for the first time in the post-

humous Hist. Moll, of Draparnaud, published by his widow in

1805. The name rupestris was given to this Helix by Studer, in

his appendix to ' Coxe's Travels in Switzerland in 1789,' and it was

adopted by Draparnaud in the ' Tableau' published during his life-

time in 1801, with the following very accurate description, not only

of the shell, but of the animal and its habits:—" Coquille brune,

torse
;
spire elevee, ouverture ronde, ombilic evase. Haut. 2 mill.,

larg. 2\, diam. Habite France meridionale sur les rochers eleves

(4 tours). Animal noiratre, plus pale en dessous. Tentacules supe-

rieurs courts, gros ettres-obtus; inferieurs a peine visibles a la loupe,

et semblables a de petits tubercules. II redresse sa coquille, et la

porte tres-elevee, lorsqu'il marche." The book is very scarce. My
own library copy, formerly in the library of Professor Brongniart,

and generously presented to me by M. Bourguignat, is the only one

that I have seen.
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24. Helix pygmsea. Pigmy Helix.

Shell
;
minute, largely umbilicated, orbicularly convex, brownish

horny, spire but little exserted, whorls three to

four, convex, narrow, smooth or finely striated ;

aperture lunar, lip simple.

Helix minuta, Studer (1789), Faun. Helvet. in Coxe, Trav.

Switz. vol. iii. p. 428 (without characters).

Helix pygmcea, Draparnaud (1801), Tabl. Moll. p. 93.

Helix Kirbii, Sheppard 1823), Trans. Linn. Soc. vol. xiv.

p. 162.

Discus pygmceus, Fitzinger (1833), Syst. Verz. p. 99.

Euryomphala pygmcea, Beck (1837), Incl. Moll. p. 9.

Patula pygmcea, Held (1837), Isis, p. 916.

Zonites pygmceus, Gray (1840), Turf. Man. p. 167.

Helix (DelompJialus) pygmcea, Moquin-Tandon (1855), Hist. Moll. vol. ii.

p. 103. pi. x. f. 2 to 6.

Hab. Throughout Europe. Siberia. Azores. (Under stones, and among
decaying leaves in moist woods, or among grass.)

Conchologists are pretty well agreed upon this being a species

distinct from the preceding, but it has sometimes been taken for the

young of it. The shell of Jl. pygmcea is much smaller than that of

h£. rupestris, and composed of fewer whorls. The umbilicus is

rather variable, always large, however ; and the whorls being rather

more depressly convoluted, it is not so deeply perspective. The
animal is a dingy black, or grey freckled with black, extremely timid

and irritable, according to Moquin-Tandon, avoiding the light of

day and enclosing itself within its shell on the slightest touch.

" When this mollusk is contracted," he adds, " the upper tentacles

may be seen to be directed towards the umbilicus. The eyes are

as large as those of Pupa."
Helix pygmcea is common in all parts of the British Isles, but

being very minute, the smallest of our Helices, may easily escape

notice. Dr. Turton's plan of collecting them, Mr. Jeffreys says,

was to get a quantity of dead and rather moist leaves and spread

them on a sheet of paper to dry, when the refuse yielded a good
harvest. Others collect them by brushing wet grass with an entomo-

logist's gauze net.
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Bulimus acutus.

Genus V. BULIMUS, ScopoH.

Animal
;
slender, bearing a turriculate shell of from eight to nine

whorls, mantle not reflected over the shell, head with the upper

pair of tentacles rather long, the lower short, foot lanceolate,

posteriorly minute, palate, teeth serrated.

Shell
;
minutely umbilicated, turriculate or conically cylindrical,

rather thin, variegated or plain horny, whorls eight to nine,

moderately convex, striated in the direction parallel with the

lines of growth, aperture small, lip mostly dilated over the

umbilicus.

The value of the genus Bulimus rests very much on its geogra-

phical limits. The importance hitherto attached to the number

of whorls of the shell and to their elongately drawn out mode of

convolution is now confirmed by observations made on the habits

and distribution of the species. The British species are too few to

furnish materials for generalization. Comparing the foreign Bulimi

with Helices, it will be found that they are more arboreal in tropical

countries, and less numerous and smaller in the temperate and sub-

temperate zones. At the Philippine Islands, in New Granada, at

Natal, Brazil, and Bolivia, Bulimus exists of very large size, much
surpassing any Helix in dimensions. In Europe, Bulimus is greatly

surpassed by Helix in size, and the number of species is quite insig-

nificant in comparison. The number of Bulimi throughout the

globe compared with the Helices (including Zonites) is about one to

two. The latest census by Pfeiffer gives Bulimus 1100, Helix 2050.

In France, the proportion is one in eight ; in Britain, only one in

ten. In the United States there is no Bulimus at all north of

Tennessee, which is fifteen degrees south of Britain geographically,
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and nearly five isothermally. The chief habitats of the genus are

the Central American, Chilian, and Bolivian provinces in the new
world, and the Malayan in the old. Another feature in the distri-

bution of the Bulimi which adds to their generic importance is that

whilst the proportion in number of Helices in the two hemispheres

is nearly three to one, of Bulimi it is as two to three. The denser

and more widely spread forest vegetation of South and Central

America appears to be more favourable to the production and habits

of Bulimus than of Helix ; in the rainy districts of Venezuela the

shell is of quite a solid growth, with a richly variegated epidermis.

In Britain we have only three small ground species
;
one, B. acutus,

inhabiting chiefly the south and western chalk downs near the sea

;

a second, B. montanus, local in comparatively few places in the south

and midland counties ; and a third, B. obscurus, of smaller size,

which is very general throughout.

1. acutus. Shell conically turreted, of eight to ten whorls, light

horny or brown, marbled with opake-white streaks, black-

banded below.

2. montanus. Shell conically cylindrical, of seven whorls, olive

horny, minutely shagreened.

3. obscurus. Shell smaller, turriculate cylindrical, fuscous

horny, glossy.

1. Bulimus acutus. Sharp Bulimus.

Shell
;
conically turreted, minutely umbilicated, thin, light horny,

or brown, marbled with opake cream-co-

loured streaks and blotches, last whorl

mostly encircled round the lower part by a

fuscous black band ; whorls eight to nine,

striated in a wrinkled manner, finely pli-

cately crenulated at the sutures
;
aperture

ovate, lip simple, broadly reflected over

the umbilicus.

Helix acuta, Miiller (1774), Verm. Hist, partii. p. 100

(not of Lamarck).

Turbo fasciatus, Pennant (1777), Brit. Zool. ed. iv.

yoI. iv. p. 131. pi. lxxxii. f. 119.

Helix cretacea, Chemnitz (1786), Conch. Cab. vol. ix. part 2. p. 190. pL
cxxxvi. f. 1263.
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Bulimus acutus, Bruguiere (1789), Enc. Meth. vol. vi. part 1. p. 323.

Turbo Turricula Maroccana, Chemnitz (1795), Conch. Cab. vol. ii. p. 280.

pi. ccix. f. 2063.

Helix bifasciata, Pulteney (1799), Cat. Dorset, p. 49.

Bulimus variabilis, Hartmann (1815), Sturm, Faun. vol. vi. n. 12.

Bulimus articulatus, Lamarck (1819), Anim. sans vert. vol. vi. part 2. p.

124.

Cochlicella meridionalis, Bisso (1826), Hist. Nat. Europ. Merid. vol. iv.

p. 78. pi. iii. f. 26.

Lymnaafasciata, Fleming (1830), IEdin. Ency. vol. vii. part 1. p. 78.

Elismafasciata, Leach (1831), Brit. Moll. p. 109.

Bulimus ventricosus, Turton (1831), Man. p. 84. f. 69.

Bulimus turritella, Andrz. (1832), Kryn. Bull. Mosc. vol. vi. p. 415.

Bulimus elongains, Cristofori and Jan (1832), Cat. Conch, n. 1772.

Cochlicellus acutus and Maroccanus, Beck (1837), Ind. Moll. p. 63.

Bulimus litoralis, Brumati (1838), Conch. Montfalc. p. 34. f. 9.

Helix (Cochlicella) acuta, Moquin-Tandon (1855), Hist. Moll. vol. ii. p.

280. pi. xx. f. 27 to 32.

Hab. South-western Europe. Chiefly south and west of England and

Ireland. (Abundant near the sea, especially on chalky or sandy

soils.)

To an attentive observer of shell-structure viewed in relation with

the physical conditions with which the animal producing it is sur-

rounded, Bulimus acutus may be readily seen to be an inhabitant of

a dry soil, rather bare of vegetation, in the vicinity of the sea. The
shells of mollusks affecting this habitat are generally opake-white,

more or less variegated and banded, as in Helix virgata and erice-

torum, or horny, obliquely streaked with opake-white. This type

of structure is especially developed in the shells of the numerous

small Bulimi which inhabit the sandy plains and elevated grounds

of Chili and Peru ; and our Bulimus acutus, of similar habit, has a

shell of much the same character. It is of a delicate horny sub-

stance, composed of from eight to nine whorls slenderly acuminately

convoluted, obliquely streaked throughout with opake-white, on a

yellowish, sometimes a brown ground ; and round the base of the

whorl there is almost invariably a fuscous-black band, which is con-

cealed from view in all but the last whorl by the overlapping of one

whorl upon the other. The animal, M. Moquin-Tandon says, is

that of Helix, the structure of the jaw leaving no doubt on this

subject ; it is, therefore, a form intermediate between the two genera.

It is, he adds, an active but very irritable creature, withdrawing

itself into the shell on the slightest touch.
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Bulimus acutus is found abundantly on our south-western downs

attached to blades of grass, as represented in our vignette, and it is

supposed to share largely with Helix virgata and ericetorum in the

honour of fattening our famous Southdown mutton.

2. Bulimus montanus. Mountain Bulimus.

Shell
;
conically cylindrical, minutely compressly umbilicated, dark

olive-horny, whorls seven, obliquely pli-

cately striated, minutely shagreened

throughout
;
aperture somewhat squarely

ovate, lip thinly reflected, whitish, broadly

dilated next the umbilicus.

Helix sylvestris, Studer (1789), Faun. Helv. Coxe,

Trav. Stoitz. vol. iii. p. 43 (without characters).

Bulimus montanus, Draparnaud (1801), Tabl. Moll.

p. 65.

Helix LacMamensis, Montagu (1803), Test. Brit.

p. 394. pi. ii. f. 3.

Helix buecinata, Alten (1812), Syst. Abhand. p. 100.

pi. xii. f. 22.

Lymncea LacMamensis, Fleming (1814),i£V?m. JEncyc. vol. vii. part 1. p. 78.

Bulimus obscurus var., Hartmann (1821), Syst. Gast. p. 50.

Helix montana, Ferussac (1822), Tabl. Syst. p. 60.

Bulimus LacTchamensis, Fleming (1828), Brit. Anim. p. 265.

Bulimus Montacuti, Jeffreys (1830), Trans. Linn. Soc. vol. xvi. p. 345.

Ena montana, Leach (1831), Brit. Moll. p. 112.

Buliminus LacJchamensis, Beck (1837), Tnd. Moll. p. 71.

Merdigera montana, Held (1837), Tsis, p. 917.

Bulimus (Ena) montanus, Moquin-Tandon (1855) , Hist. Moll. vol. ii. p. 289.

pi. xxi. f. 1 to 4.

Hab. Central Europe. South and west-central counties of England. (In

wooded districts, on trees and among decaying leaves.)

This and the next species live, as their dull fuscous horny shells,

without pattern or marking of any kind, indicate, in moist woody
districts, on trees or among decaying leaves. B. montanus, which
is the larger, has an obtuse conically cylindrical shell of seven whorls,

obliquely striated and minutely shagreened throughout. The ani-

mal is described as being like that of B. obscurus, but paler. It

inhabits the south and west-central counties of England, and is

very local. On the Continent it appears to have the same kind of

distribution, in rather more elevated situations.
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3. Bulimus obscurus. Concealed Bulimus.

Shell
; acuminately cylindrical, slightly turriculated, minutely urn-

bilicated, fuscous horny, semitransparent

;

whorls six and a half to seven, very finely

obliquely striated
;
aperture small, lip some-

what squarely ovate, lip callously expanded,

shining white, dilated next the umbilicus,

margins inclined to approximate.

Helix obscura, Miiller (1774), Verm. Hist, part 2. p.

103.

Turbo rupium, Da Costa (1778), Test. Brit. p. 90.

Bulimus hordeaceus, Bruguiere (1789), Erie. Meth.

Vers, p. 331.

Helix stagnorum, Pulteney (1799), Cat. Dorset, p. 49. pi. xix. f. 27.

Bulimus obscurus, Draparnaud (1801), Tabl. Moll. p. 65 (not of Poiret).

Lymncea obscura, Fleming (1814), Hdin. ~Encyc. vol. vii. part 1. p. 78.

JEna obscura, Leach (1831), Brit. Moll. p. 113.

Buliminus obscurus, Beck (1837), Ind. Moll. p. 71.

Merdigera obscura, Held (1837), Isis, p. 917.

Bulimus Astierianus, Dupuy (1849), Hist. Moll. vol. iii. p. 320. pi. xv. f. 7.

Bulimus (JEna) obscurus, Moquin-Tandon (1855), Hist. Moll. vol. ii. p. 291.

pi. xxi. f. 5 to 10.

Bulimus Humberti, Bourguignat (1857), Bev. et Mag. de Zool. No. 1.

Amen. Malac. vol. i. p. 28. pi. ii. f. 5 to 7.

Hob. Throughout Europe. Siberia. (In old walls and among ruins, under

stones, in woods, on trees, and among moss.)

A species of general occurrence throughout Britain and the Con-

tinent, reaching across Siberia to the district of the Amoor. The
shell is much smaller than that of B. montanus, and is composed of

about half a whorl less, convoluted in a more turriculate cylin-

drical manner. The surface, not being shagreened, is more trans-

parent and glossy, and the reflected margin of the aperture is more
callously expanded.

The animal is grey or dark mottled, somewhat roughly tubercled

for its size, and discharges a rather copious supply of mucus over

its shell, which is frequently encrusted from this cause by dirt and

such other substances as may become agglutinated to it. "It is

slow and sluggish," says M. Moquin-Tandon, "in its habits, irrit-

able, delighting in moisture, and carrying its shell horizontally

when crawling."
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Zua subcylindxica. {Very much enlarged.)

Genus VI. ZUA, Leach.

Animal
; body oblong, obtusely rounded in front, converging to an

angular point behind, dingy grey, but little tubercled, carry-

ing a ratlier narrow, oblong, glossy, transparent shell, upper pair

of tentacles much the longer, with the bulbous extremities

rather lengthened.

Shell
;
imperforate, oblong-cylindrical, of five to five and a half,

smooth, glossy, transparent whorls
;
aperture small, lip simple,

callous, right margin obsoletely truncated at the end.

This little snail has been separated as a genus chiefly on account

of the shining vitrified surface and marginal subtruncation of the

shell, which somewhat partakes in these respects of the characters

of the little glassy Achatince of the tropics. The animal is the same

as that of Helix, excepting that the bulbous extremities of the ten-

tacles are rather more lengthened. Hisso and JefFreys first sepa-

rated it from Bulimus, but included it with some others in rather an

incongruous medley. Dr. Leach was the first to distinguish it as a

genus by itself. M. Moquin-Tandon retains Zua in his genus Buli-

mus, adopting Risso's appellation of Cochlicopa in a subgeneric sense.

Forbes and Hanley consider it entitled to be kept apart generically

from Bulimus.

Zua has the widest distribution, in space and elevation, of all

our land mollusks. It occurs in countless numbers, both in wet and

dry places, throughout the whole of the Caucasian province of distri-

bution— enclosing Europe, North Africa, and Western Asia— as

well as throughout the chief portion of the United States.

1. subcylindrica. Shell imperforated, oblong, glossy, of five to

five and a half whorls, columellar lip obsoletely truncated at

the end.
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1. Zua subcylindrica. Subcylindrical Zua.

Shell ;
cylindrically oblong, imperforate, very transparent, smooth,

shining, horny, spire obtuse, whorls five to five

and a half, convex, the last rather produced

;

aperture rather small, lip simple, opakely cal-

lous, left margin obsoletely truncated at the

end.

Helix subcylindrica, Linnseus (1767), Syst. Nat. 12th

edit. p. 1248 (not of Montagu).

Helix lubrica, Miiller (1774), Verm. Hist, part 2. p. 104.

Turbo glaber, Da Costa (1778), Test. Brit. p. 87. pi. v.

f. 18.

Bulimus lubricus, Bruguiere (1789), Enc. Meth. Vers. vol. i. p. 311.

Lymncea lubrica, Fleming (1814), Edin. Encyc. vol. vii. part 1. p. 78.

Cochlicopa lubrica, Bisso (1826), Hist. Nat. Europ* Merid. vol. iv. p. 80.

Cionella lubrica, Jeffreys (1830), Trans. Linn. Soe. vol. xvi. p. 347.

Achatina lubrica, Menke (1830), Syn. Moll. p. 29.

Zua lubrica, Leach (1831), Brit. Moll. p. 114.

Columna lubricus, Cristofori and Jan (1832), Cat. n. 6.

Styloides lubricus, Fitzinger (1833), Syst. Verz. p. 105.

Achatina subcylmdrica, Deshayes (1839), Anton, Verz. Conch, p. 44.

Zua Boissii, Dupuy (1850), Hist. Moll. vol. iv. p. 332. pi. xv. f. 9.

Bulimus (Cochlicopa) subcylindricus, Moquin-Tandon (1855), Hist. Moll.

vol. ii. p. 304. pi. xxii. f. 15 to 19.

Ferussacia subcylindrica, Bourguignat (1856), Amen. Malac. vol. i. p. 209.

Hob. Throughout Europe. Northern and Central Asia. North Africa.

Madeira. United States. (Under stones, logs, and leaves, both in wet

and dry places.)

Zua subcylindrica has of all our land mollusks the most extended

distribution in height and in space, being found both in wet and

dry places, on low ground as well as at a considerable elevation on

the mountain side. It occurs throughout Europe, in Central and

Western Asia, from the Amoor to Cashmere and Thibet, and in

North America it is found in the north-western State of Ohio, in

the Middle United States, and in all the States of New England.
" On visiting Oak Island, Chelsea," says Dr. Gould in his ' Report

of the Invertebrata of Massachusetts,' " I found the surface of the

ground covered with these shells in incalculable numbers. Hundreds
might be taken up clinging to a single fallen leaf ; as the moisture

evaporated they all disappeared beneath the leaves."

The shell, which is not umbilicated, is composed of five whorls,
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closely convoluted into a rather narrow, subcylindrical, oblong form,

transparent in substance, and with a shining, glossy surface. The
aperture is small, and the lip is peculiarly callous, the base of the

right margin being marked by a subtruncate, faintly angular in-

dentation. The species is more generally known to collectors by its

name of lubrica, but modern writers have restored to it the Linnean
name subcylindrica. Doubts have been entertained of this being

the Linnean Helix subcylindrica, because that species is described

in the ' Systema Naturae ' as inhabiting water. The animal can,

however, exist some time under water, and is not unfrequently found
amid the floods and overflows of rivers.

Azeca tridens. (Enlarged.)

Genus VII. AZECA, Leach.

Animal
;
body oblong, attenuately rounded in front, converging to

a point behind, dingy speckled grey, moderately tubercled,

carrying a cylindrical chrysalis-shaped shell, upper pair of ten-

tacles slender where exserted.

Shell ;
cylindrical, attenuately contracted at the base, shining

horny, smooth, whorls seven, convex
;

aperture small, con-

tractedly ear-shaped, toothed within, lip forming an opake

continuous rim.

Azeca is by no means, as some have ventured to assert, the same

generic form as Zua, with no other difference than a toothed aper-

ture to its shell. It is a mollusk of different distribution and habit,

and the shell has a totally distinct typical structure. On reaching

maturity, instead of being expanded, it is attenuately contracted,

and the aperture has a compressly distorted ear-like form. The
interior is furnished with three prominent teeth within, and some-

times with one or two smaller teeth.

We have only one species of Azeca in Britain. It occurs but

sparingly in England, and has not been collected in Scotland or
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Ireland. Germany appears to be its northern limit on the Conti-

nent. Bourgnignat refers to this genus as many as twelve addi-

tional species, from Sicily, Algeria, Madeira, and the Canary Is-

lands, described by himself nnder Azeca and by Cantraine, Lowe,

Webb and Berthelot, Hoth and Morelet, under Bulimus, Achatina,

Glandina, Ferussacia, and Tornatellina. The genus has not been

detected in the United States.

1. tridens. Shell cylindrically ovate, shining, of seven whorls,

contracted at the base, with a small three-toothed ear-

shaped aperture.

1. Azeca tridens. Three-toothed Azeca.

Shell; imperforate, cylindrically ovate, transparent, smooth, shining,

horny, spire rather obtuse, whorls seven, com-

pressly convex, the last short, attenuately con-

tracted towards the aperture, which is small

and obliquely ear-shaped, furnished interiorly

with three prominent teeth, and sometimes

with two or more smaller teeth, lip slightly

sinuous at the upper part, extending round the

aperture in a continuous callous rim.

Turbo tridens, Pulteney (1799), Cat. Dorset, p. 46. pi. xix. f. 12.

Carychium MenTceanum, C. PfeifFer (1828), Deutsch. Moll. vol. i. p. 70.

pi. iii. f. 42.

Helix Goodalli, Ferussac (1822), Tall. Syst. p. 75 (not of Miller).

Pupa tridens, Gray (1820), Ann. Phil. vol. ix. p. 413 (not of Draparnaud)

.

Pupa Menkeana, 0. PfeifFer (1828), Deutsch. Moll. vol. iii. p. 67. pi. vii.

f. 7, 8.

Carychium politum, Jeffreys (1830), Trans. Linn. Soc. vol. xvi. p. 365.

Azeca tridens, Leach (1831), Brit. Moll. p. 122.

Pupa Goodallii, Midland (1831), Comp. p. 67. vol. xv. f. 39, 40.

Azeca Matoni, Turton (1831), Brit. Shells, p. 68. f. 52.

Achatina Goodallii, Rossmassler (1839), Icon. vol. ix. p. 33. f. 654.

Achatina tridens, PfeifFer (1846), Zeitschr. Malah. p. 162.

Azeca Nouletiana, Dupuy (1849), Hist. Moll. p. 358. pi. xv. f. 12.

Bulimus (Azeca) Menkeanus, Moquin-Tandon (1855), Hist. Moll. vol. ii.

f. 302. pi. xxii. f. 7 to 14.

Cochlicopa tridens, Jeffreys (1862), Brit. Conch, vol. i. p. 290.

Hah. Central Europe. England. (Widely but sparingly distributed in

wooded districts.)



96 BRITISH MOLLUSKS.

The shell of Azeca tridens is of a peculiar chrysalis form, trans-

parent and shining, looking very much as if it were membranaceous

and flexible during the life of the animal. The aperture is small,

sloping and attenuated towards the base, ear-shaped, and a little dis-

torted. "Within are three prominent teeth, with sometimes one or two

smaller teeth, including a small threadlike plait winding into the

interior.

It is only sparingly diffused in England, between the northern

and south-western counties, and has not been observed in Scotland

or Ireland. France and Germany appear to be the only habitats

recorded on the Continent.

Animal
;
body slender, attenuated to a point behind, white, carry-

ing a narrowly convoluted colourless hyaline shell, upper pair

of tentacles slender, lower pair very short, eyeless.

Shell ;
imperforate, elongated, narrow, hyaline, colourless, whorls

smooth, margined at the sutures
;
aperture small, columella

involute, truncated at the end.

The brilliant tropical genus Achatina, including the largest of all

land mollusks, is represented at its northernmost limit, in Britain,

by a single small species, which, with comparatively few exceptions,

is the smallest of all. In the sultry woods of West Africa,

Achatina produces a shell as large as an ostrich's egg. The shell of

our solitary British species scarcely measures the fifth of an inch

in length. It belongs, however, rather to the Glandina section ot

the genus, inhabiting chiefly Central America and the West Indies,

but well represented, though more sparingly, in Southern Europe
and Algeria, Madeira, Ceylon, and Hindostan. The nearest allied

Achatina acicula. {Considerably enlarged.)

Genus VIII. ACHATINA, Lamarck.
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foreign species to A. acicula, so near indeed as to be mistaken for it,

is a minute Indian species, A. JBalanus, inhabiting the banks of the

Jumna. The only other European Acliatina is one of which the

shell is an inch and three-quarters in length, A. Algira, a native of

the provinces of Austria and Italy, the Morea, some of the islands

of the Mediterranean, and Algeria.

A. acicula lives buried under stones or at a depth of several

inches in the soil, and both animal and shell are colourless. The
animal is also supposed to be without eyes.

1. acicula. Shell cylindrically subulate, diaphanous, of six

whorls, columella thinly involute, truncated.

1. Acliatina acicula. Needle Acliatina.

Shell; imperforate, cylindrically subulate, diaphanous white, smooth,

transparent, spire obtuse at the apex, whorls six,

flatly convex, margined at the suture
;
aperture

narrowly ovate, columella arched, involute,

truncated at the end.

Buccinum acicula, Miiller (1774), Verm. Hist, part 2.

p. 150.

Bulimus acicula, Bruguiere (1789), Pine. MetJi. Vers, vol. i.

p. 311.

Helix acicula, Studer (1789), Faun. Helv. in Coxe, Trav.

Sivitz. vol. iii. p. 431.

Buccinum terrestre, Montagu (1803), Test. Brit. p. 248. pi. viii. f. 3.

Acliatina acicula, Lamarck (1822), Anim. sans vert. vol. vi. part 2. p. 133.

Acicula eburnea, Risso (1826), Hist. Nat. Parop. Merid. vol. iv. p. 81.

Cionella acicula, Jeffreys (1830), Trans. Linn. Soc. vol. xvi. part 2. p. 347.

Styloides acicula, Fitzinger (1833). Syst. Verz. p. 105.

Acliatina acuta, Aleron (1837), Moll. Pyr. Bull. Soc. Phil. Perpig. vol. iii.

p. 92.

Acicula acicula, Beck (1837), Ind. Moll. p. 79.

Polyphemus acicula, Villa (1841), B>isp. Conch, p. 20.

Ccecilioides acicula, Beck (1846), Amtl. Ber. Vers. Kiel. p. 122.

Glandina acicula, Albus (1851), Malak. Mader. p. 59. pi. xv. f. 17, 18.

Bulimus (Acicida) acicula, Moquin-Taiidon (1855), Hist. Moll. vol. ii.

p. 309. pi. xxii. f. 32 to 34.

Ccecilianella acicula, anglica, and Liesvillei, Bourguignat (1856), Mag.

Zool, p. 382.
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Hah. Throughout Europe. Algeria. Madeira. (Buried in loose earth,

among roots, or under stones.)

This minute species is a mollusk of very secluded habits, living

among roots or under stones, buried, not unfrequently, several inches

in the ground. Its shell is perfectly colourless, and of almost glassy

tenuity, but distinctly characterized by an arched, involute colu-

mella, truncated at the end. It ranges throughout Europe from

Sweden to the Mediterranean ; and it is more than probable that

M. Bourguignat's Ccucilianellce raphidia, tumulorum, JBrandellii,

subsaxana, nanodea, Syriaca, and nyctelia from Greece, Syria,

Algeria, and Madeira, are merely local varieties of it. In Britain

it is diffused sparingly throughout England and Ireland, and the

Channel Islands, but not in Scotland or the Isle of Man.

Clausilia laminata. {Moderately enlarged.)

Genus IX. CLAUSILIA, Draparnaud.

Animal; sometimes rather broad, sometimes narrow, carrying a

sinistrally convoluted, cylindrically acuminated shell, foot

rather obtuse at the posterior end, head with the upper pair of

tentacles stout, clavate, the lower ones small.

Shell ; sinistral, imperforate, fusiformly tapering, of from nine to

twelve whorls, somewhat papillary at the apex, whorls some-

times smooth, generally densely wrinkled, last whorl con-

stricted, with the aperture small, surrounded by a continuous

lip, furnished with teeth and internal thread-like plaits, en-

closing a lamellar valve or clausilium.

Clausilia is a mollusk of much interest, considered in reference
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to its shell, its habits, and its geographical distribution. In the

soft parts it scarcely differs from Achatina or Bulimus. The shell

is of a narrow cylindrical form, varying little in shape and dimen-

sions through a very considerable number of species, always convo-

luted sinistrally ; and the aperture is more or less furnished at

maturity with teeth and internal thread-like plaits. Its chief pecu-

liarity of habit, denoted by the name of the genus, is a faculty which

the animal possesses of closing itself in the shell by means of a

calcareous appendage, a spoon-shaped lamina, conforming to the

contour of the aperture, attached by an elastic filament to the colu-

mella. When the animal crawls forth, the clausilium is pushed

aside against the columella ; when retiring into its shell, it closes

on the retreating animal by the aid of the elastic filament.

The geographical distribution of the genus is altogether peculiar.

Nine-tenths of the Clausilice are of the true Caucasian type, having

their centre of creation developed to a most prolific extent within a

comparatively limited area in the south-eastern parts of Europe,

including the islands of the Grecian Archipelago, and in Asia

Minor. Upwards of three hundred species have been described

from this locality, the greater portion of them being inhabitants of

Austria and Hungary ; but their progress westward is curiously

limited. Not more than a dozen well marked species inhabit

France, and only four of these range into Britain, one alone reach-

ing Ireland. In addition to the European and Western Asiatic

species, a few Clausilice differing very little in typical character

appear in wide-spread localities ; Madeira has six of its own, Java

five, Burmah four, India five, China ten, Japan five, Borneo one,

the Philippine Islands one ; a species is recorded from Cairo, one

from Sennaar, and an interesting and beautiful species has been

collected within the present year by M. Mouhot in Cambojia.

There are no Clausilice in the United States, nor in any part of the

Western Hemisphere, excepting five in the West Indies and Cen-

tral America. A species has been recorded from Peru, but some
doubt attaches to this statement. Of the British species, one,

C. perversa, is universal, the others are confined to the central and
southern counties of England. They are :

—

1. laminata. Shell moderately large, comparatively smooth,

semitransparent, rufous brown or straw-colour.

2. biplicata. Shell rather larger, densely ridge-wrinkled through-

out, dingy olive-brown.

H 2
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3. Rolphii. Shell smaller, rather swollen, finely wrinkled through-

out, light fulvous brown, additional small teeth in aperture.

4. perversa. Shell small, narrowly acuminated, finely wrinkled

throughout, dark chocolate-brown.

1. Clausilia laminata. Laminated Clausilia.

Shell
;
cylindrically fusiform, transparent horny, rufous brown or

straw-colour, shining, whorls eleven to

twelve, depressly convex, smooth, ob-

scurely malleated, faintly obliquely stri-

ated; aperture fusiformly ovate, lip con-

tinuous, callously expanded, columella

strongly two-plaited, with four fine inter-

nal thread-like plaits within.

Helix bidens, Miiller (1774), Verm. Hist, part 2.

p. 116.

Turbo bidens, Pennant (1777), Brit. Zool. ed. iv.

vol. iv. p. 131 (not of Linnaeus).

Bulimus bidens, Bruguiere (1792), Bnc. Meth.

Vers, p. 2. f. 352.

Pupa bidens, Draparnaud (1801), Tabl. Moll.

p. 61.

Turbo laminatus, Montagu (1803), Test. Brit. p. 359. pi. ii. f. 4.

Clausilia bidens, Draparnaud (1805), Hist. Moll. p. 68. pi. iv. f. 5 to 7.

Odostomia laminata, Fleming (1814), JEdin. BJncyc. vol. vii. j)art i. p. 77.

Clausilia (Marpessa) bidens, Gray (1821), Bond. Nat. Med. Repos. vol.

xv. p. 239.

Clausilia ampla, Hartmann (1821), Syst. Gast. p. 50.

Helix derugata, Ferussac (1822), Tabl. Syst. p. 67.

Clausilia derugata, Jeffreys (1830), Trans. Binn. Soc. vol. xvi. part ii.

p. 354.

Clausilia lucida, Menke (1830), Syn. Moll. ed. ii. p. 129.

Clausilia lamellata, Leach (1831), Brit. Moll. p. 118.

Clausilia laminata, Turton (1831), Brit. Moll. p. 70.

Clausilia (Marpessa) laminata, Moquin-Tandon (1855), Hist. Moll. vol. ii.

p. 318. pi. xxiii. f. 2 to 9.

Hab. Nearly throughout Europe. In England chiefly towards the south.

Rare in Ireland. Not in Scotland. (Mostly in beech woods, among
decayed leaves about the trunks of trees.)
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Of the four species of Clausilia inhabiting Britain, this is the

only one of which the shell is nearly smooth. Beneath the lens it

is abundantly striated in the same order in which the shell of the

other three species is plicately wrinkled, but to the naked eye the

surface is smooth and glossy, rufous brown, and sometimes of a

delicate pellucid straw-colour. The soft parts, as seen in our vi-

gnette of the living animal, are mottled with reddish-brown at the

side, the upper portion of the body being of a dingy yellowish-grey.

Clausilia laminata does not appear in the Scottish lists of mol-

lusks, and it is a rarity in Ireland. In England it is of general

occurrence, but infrequent and local, increasing towards the south.

It ranges throughout the Continent from Sweden southwards, es-

pecially in the central parts. Some confusion has attended the

naming of the species in consequence of its having been taken for

the Linnean Turbo bidens, which is a Continental species, C. papil-

laris, Draparnaud, not found in Britain.

2. Clausilia biplicata. Two-plaited Clausilia.

Shell; elongately fusiform, dingy olive-brown, marked at inter-

vals next the sutures with short whitish

hair lines, whorls twelve, flatly convex, |
densely ridge-wrinkled throughout; aper- £j\

ture pyriformly ovate, lip continuous, cal-

lously expanded, columella strongly two-

plaited, with two or more fine straggling

thread-plaits within.

Helix perversa pars, Muller (1774), Verm. Hist.

part 2. p. 118.

Turbo biplicatus, Montagu (1803), Test. Brit.

p. 361. pi. xi. f. 5.

Clausilia plicata, Grsertner (1813), Si/st. Wett.

p. 22 (not of Draparnaud).

Odostomia biplicata, Fleming (1814), Edin. Encyc. vol. vii. part ii. p. 77.

Clausilia biplicata and ventricosa, C. PfeifFer (1821), Beutsch. Moll, part i.

p. 61 and 63. pi. hi. f. 27, 29.

Clausilia Montagui, Gray (1825), Ann. Phil. p. 413.

Clausilia similis, Charpentier (1835), Rossm. Icon. vol. i. p. 77. f. 30.

i vivipara, Held (1837), Ms, p. 309.
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Clausilia cordata, vulnerata, infulceformis, radicans, rostrata, and quad-

rata, Forster (1841), Nov. Act. Leop. vol. xix. p. 269. pi. lviii. f. 1 to 6.

Clausilia (IfUgena) hiplicata, Moquin-Tandon (1855), Hist. Moll. vol. ii.

p. 337. pi. xxiv. f. 11, 12.

Hal. Central Europe. Central and southern counties of England. Not in

Scotland or Ireland. (In woods and hedges, among the roots of shrubs.)

This is the largest of the British Clausilia, the shell being more

acuminately convoluted and composed of a whorl more than the

preceding species. It may be recognized by its brown, rather ir-

regular, roughly wrinkled sculpture, marked at intervals next the

suture by faint patches of whitish hair lines. The localities of its

habitat are few in number, the chief being the banks of the Thames

in the neighbourhood of London.

3. Clausilia Rolphii. Holph's Clausilia.

Shell
; oblong-fusiform, semitransparent, fulvous brown, whorls

nine to ten, moderately convex, densely

striately wrinkled throughout
;
aperture

obliquely subquadrately pyriform, lip

thinly callous, columella strongly two-

plaited, with sometimes two or three

fine intermediate marginal plaits.

Clausilia (IpMgenia) Rolphii
}
Gray (1821), Med.

Repos. vol. xv. p. 239.

Clausilia Mortilletii, Dumont (1853), Bull. Sav.

Soc. (fide Moq.-Tand.).

Clausilia plicatula, Forbes and Hanley (1853), Brit. Moll. vol. iv. p. 120.

pi. cxxix. f. 3 (not of Draparnaud)

.

Clausilia (Iphigena) Rolphii, Moquin-Tandon (1855), vol. ii. p. 343. pi.

xxiv. f. 32 to 35.

Hah. Central Europe. Midland and southern counties of England.

(Among dead leaves, beneath the bark of trees, etc.)

Clausilia Holpliii is scarce and not very generally known to col-

lectors. The only recorded habitats of the species in England are

Kent, Sussex, Hampshire, and Gloucestershire ; it has not been

found in Scotland, Ireland, or the Channel Isles. The shell is

smaller than that of C. hiplicata, rather more ventricose in pro-

portion, and of lighter colour, more finely and delicately wrinkled.
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Forbes and Hanley considered it identical with a widely diffused

Continental species, C. plicatula, Draparnaud, but that has a

smaller and more slender shell ; and the aperture in C. BolpHi is

distinctly characterized by the presence of three, and sometimes four,

fine marginal plaits between the teeth.

4. Clausilia perversa. Reversed Clausilia.

Shell; slenderly acuminately fusiform, dark shining chocolate-

brown, subtransparent, marked at intervals

near the sutures with short indistinct whitish *

hair lines, whorls ten to eleven, flatly con- B
vex, densely striately wrinkled throughout

;

aperture obliquely pyriformly ovate, lip cal- *

lously expanded, columella widely two-

plaited, with two or more fine internal

thread-like plaits within.

Helix perversa, Miiller (1774), Verm. Hist, part 2. p.

118 (not of Linnaeus, Chemnitz, nor Ferussac). IIP

Turbo perversus, Pennant (1777), Brit. Zool. p. 1 30. if

Bulimus perversus, Bruguiere (1792),Enc. Meth. vol. ii.

p. 351.

Pupa rugosa, Draparnaud (1801), Tall. Moll. p. 63.

Clausilia rugosa and dulia, Draparnaud (1805), Hist. Moll. p. 70 and 73.

pi. iv. f. 10, 19, 20.

Turlo nigricans, Maton and Backett (1807), Trans. Linn. Soc. vol. viii.

p. 180.

Odostomia nigricans, Fleming (1814), Edin. Encyc. vol. vii. part i. p. 77.

Clausilia roscida and cruciata, Studer (1820), Kurs. Verz. p. 20.

Clausilia oltusa, C. Pfeiffer (1821), Deutsch. Moll, part i. p. 65. pi. iii.

f. 33, 34.

Clausilia Everettii, Miller (1822), Ann. Phil, new series, vol. iii. p. 377.

Clausilia parvula, Turton (1826), Zool. Journ. vol. ii. p. 566.

Clausilia nigricans, Jeffreys (1830), Trans. Linn. Soc. vol. xvi. p. 351.

Stomodonta rugosa, Mermet (1843), Moll. Pyr.-Occid. p. 147.

Clausilia alietina and Eeloudii, Dupuy (1851), Hist. Moll. vol. v. p. 356

and 358. pi. xvii. f. 5. and pi. xviii. f. 3, 4.

Clausilia (Iphigena) perversa and nigricans, Moquin-Tandon (1855), Hist.

Moll. vol. ii. p. 332 and 334. pi. xxiv. f. 17 to 27.

Hal. Throughout Europe. (In the crevices of walls, rocks, and trees, and

under stones.)
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There is no part of the British Isles in which this Clausilia may
not be found. It is the smallest of our four species, and the shell

is the most slenderly convoluted and darkest in colour, a rich cho-

colate-brown, with traces of the whitish hair lines noticed in

C. biplicata less disposed in patches. The animal of C. perversa is

of a dark mottled-grey colour, small and attenuated.

Agreeably with the suggestion of Deshayes (Anim. sans Vert,

vol. viii. p. 201, note), I restore to this species the name given to it

by Muller, and very generally adopted by the earlier British

authors. It is true that Linnaeus had a Helix perversa, but it is a

large Malayan JBulimus (B. citrinus, Bruguiere), not a Clausilia.

Chemnitz's H. perversa is a Tahiti Partula, and Ferussac's H. per-

versa is the British Balea. Draparnaud separated Miiller's Clau-

silia perversa, into two species, giving to them the names C. rugosa

and dubia, and Moquin-Tandon has followed Draparnaud, substi-

tuting the name nigricans for dubia, assuming, on the authority

apparently of Dr. Gray, that it was so named by Pulteney in 1799.

This is a mistake. There is no Clausilia nigricans in Dr. Pulte-

ney 's original work. The species under consideration is there cor-

rectly named C. perversa; and in the edition of 1813, C. perversa

is incorrectly illustrated. The true C. perversa is there figured

with the name C. nigricans improperly given to it by Maton and

Kackett.

Balea perversa. (Enlarged.)

Genus X. BALEA, Prideaux.

Animal
;
lanceolate, rounded in front, attenuated behind, blackish,

passing into grey, minutely speckled with dark tubercles, carry-

ing a slight sinistrally convoluted turreted shell, tentacles short,

upper pair approximating.
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Shell ; sinistral, minutely umbilicated, conically turreted, of seven

whorls, transparent horny, finely striated, aperture rather

small, lip thin, thinly reflected.

We have in Britain, plentifully diffused from North Scotland to

the Channel Islands, plentifully diffused also throughout Europe

from Sweden to the islands of the Mediterranean and Atlantic, a

little moss-buried snail, carrying a horny sinistrally convoluted tur-

reted shell of only seven whorls, which belongs neither to Bulimus,

Clausilia, nor Pupa. It is not like the shell of Bulimus, for it is

of very delicate transparent horny substance coiled sinistrally ; it is

not like that of Clausilia, which is of a different texture, more cylin-

drically acuminated, and has the special provision of , a clausilium,

with teeth and winding plates in the mature aperture, which

Balea has not ; it is not like Pupa, which, including Vertigo, is of

a peculiar shortly cylindrical form, mostly furnished in the mature

aperture with teeth.

In attempting to monograph this genus, Dr. Pfeiffer has included

species, such as the large Brazilian Pupa elatior of Spix, which

have no relation whatever with it, and has abandoned them ; and

in a subsequent edition of his monograph, he included two Sand-

wich Island snails described by Dr. Newcomb as Balea, which he

has had to abandon. In the third and latest edition of Pfeiffer's

monograph of Balea, a Cuba shell described by Grundlach (B.

Funclci), and a shell described by myself thirteen years ago, from

the Andes of Caxamarca, Peru {Bulimus Clausilioides) , were in-

cluded, but neither of these can be regarded as representatives in

the Western Hemisphere of the European Balea. It is more than

probable that the genus will have to be restricted to the European

species, which, in addition to B. perversa, distributed throughout,

include B. Sarsi, described as inhabiting Norway and Sweden, and

B. Tristensis and ventricosa inhabiting the island of Tristan

d'Acunha. Even these may prove to be varieties.

The animal of Balea scarcely differs from that of the genera

already cited.

1. perversa. Shell small, turreted, transparent horny, of six to

seven finely striated whorls convoluted sinistrally, with a

simple small aperture having a thinly reflected lip.
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1. Balea perversa. Reversed Balea.

Shell
;

sinistral, minutely umbilicated, conically turreted, fulvous-

olive, very thin, horny, semitransparent,

glossy, crossed irregularly with opake, whi-

tish lines, whorls seven, rather flatly convex,

beneath the lens minutely wrinkle-striated,

rather impressed at the sutures, last whorl

sometimes furnished with a small callosity

or lamella; aperture pyriformly subquadrate,

lip thin, simple, slightly reflected, sinuous

above, dilated over the umbilicus.

Turbo perversus, Linnaeus (1758), Syst. Nat. 10th edit. p. 767.

Bulimus perversus, Poiret (1801), Coq. de VAisne, Prod. p. 57.

Pupafragilis, Draparnaud (1801), Tail. Moll. p. 64.

Clausia parvula, Grsertner (1813), Conch. Wetter, p. 22.

Odostomia perversa, Fleming (1814), Edin. Encyc. vol. vi. p. 76.

Clausilia fragilis, Studer (1820), Ktirz. Verz. p. 89.

Helix perversa, Ferussac (1822), Tall. Syst. p. 66 (not of Linnseus).

Baleafragilis, Prideaux (1824), Zool. Journ. vol. i. p. 61. pi. vi.

Balea perversa, Fleming (1828), Brit. Anim. p. 271.

Fusulusfragilis, Fitzinger (1833), Syst. Verz. p. 105.

Clausilia perversa, Charpentier (1837), Moll. Suiss. p. 17.

Pupa perversa, Potiez and Michaud (1838), Gal. Moll. Douai, p. 166.

Urucafragilis, Swainson (1840), Treat. Malac. p. 334.

Clausilia uniplicata, Calcara (1840), Bffem. Sieil. p. 82.

Stomodonta fragilis, Mermet (1843), Moll. Pyr.-Occid. p. 48.

Pupa (Balea) perversa, Moquin-Tandon (1855), Hist. Moll. vol. ii. p. 349.

pi. xxv. f. 6 to 14.

Hab. Throughout Europe. Azores. Madeira. (Among moss and lichens

in crevices of walls, rocks, or trees.)

The shell of Balea perversa may be readily distinguished from

those of Bulimus, Clausilia, or Pupa, by its simple sinistrally coiled

form of seven whorls, and glossy fulvous horny substance, scarcely

striated, but characteristically marked in the direction of the lines

of growth with irregularly developed whitish opake lines. There

is no contraction of the last whorl, and no indication of teeth or

winding plaits in the aperture. The only appearance of internal

sculpture is the occasional presence of a small callosity or lamella

on the body-whorl. The lip is thinly, very thinly, reflected, and it

is just sufficiently sinuated to impart a squarish contour to the

aperture.
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Pupa muscorum. (Much enlarged.)

Genus XI. PUPA, Lamarck.

Animal
;
body rather short, slenderly acuminated towards the tail,

carrying a horny narrow-whorled shell, mostly brownish or

slate-grey, dark-streaked on the neck and back, pale towards

the sides
;
upper pair of tentacles rather short, lower pair very

short.

Shell
; cylindrical, narrowly umbilicated, composed of from six to

nine semitransparent horny glossy whorls, mostly smooth,

rather obtuse at the apex, rounded at the base
;
aperture some-

what triangularly ovate, generally more or less toothed within,

the teeth having a parietal form, winding in thread-like ridges

into the interior.

Land snails are supplied with two pairs of tentacles ; water snails

with only one pair. In the genera on the confines of these two

primary divisions, Pupa and Vertigo on the one hand, Carychium

and Auricula on the other, an intermediate state of these organs

exists. The lower tentacles lessen until they are reduced to rudi-

mentary protuberances
;

finally they are represented by mere

specks, and disappear without a trace of any kind.

In Pupa, the lower tentacles are always present, but they vary

considerably in their development between short symmetrical ten-

tacles and blunt protuberances. Pupa lives chiefly in damp places

among moss or under stones. Vertigo is almost amphibious in

habit. It lives, with rare exception, at the roots of grass in wet

places, and the lower tentacles are either represented in the most

rudimentary form or are wanting.

We have only four Pupce in Britain, outlying forms of a generic

type which, like Clausilia, has its centre of creation in Southern
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Europe, where the species are most abundant and the shells larger

and more opake. The British species have light transparent horny
shells. P. secale, the largest, is found nearly throughout England,
but chiefly among the chalky districts of the south and west parts.

It does not inhabit Scotland, nor is it found on the Continent north

of Germany. The aperture of P. secale is contracted by not fewer

than seven internal parietal teeth. Our most common species are

two of much smaller dimensions, without internal parietal teeth,

P. muscorum and cylindracea. The first ranges on the Continent

from Lapland to Sicily, the second has a rather more southern

range, extending to Algeria. Both inhabit the British Islands

throughout, P. cylindracea being the commoner of the two. The
remaining species, P. Anglica,—with two or more internal teeth, the

smallest of the genus, but larger than any Vertigo,—is more scarce.

Abroad it has only been observed in Portugal and the south of

France, and in Algeria.

The JPupce are chiefly members of the great Caucasian province

of the Eastern Hemisphere. After eliminating about seventy from

the described list as belonging to Vertigo, about one hundred and
fifty remain, nearly half of which are South European. Of the

remaining seventy-five, rather more than half are distributed in

other parts of the Eastern Hemisphere, as follows :—Madeira, four-

teen ; Mauritius and Madagascar, twelve ; South Africa, five

;

West Africa and Canary Islands, five ;
India, four ; Ceylon, two

;

Australia, one ; New Zealand, one. The remainder belonging to

the Western Hemisphere, range as follows :—West Indies, the next

principal station to Europe, thirty ; South United States, three
;

Bolivia, two.

The British species are :

—

1. secale. Shell rather large, elongately cylindrical, of from

eight to nine densely ridge-striated whorls
;
aperture seven-

toothed.

2. muscorum. Shell small, oblong-cylindrical, of from six to

seven glossy semitransparent whorls ;
aperture sometimes

toothless, sometimes one-toothed.

3. cylindracea. Shell very small, shortly cylindrical, of six trans-

parent rather swollen whorls
;
aperture one-toothed.

4. Anglica. Shell rather minute, of six semitransparent some-

what narrow whorls
;
aperture subtriangular five-toothed.
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1. Pupa secale. 'Rye-grain Pupa.

Shell
;
elongately cylindrical, compressly umbilicated, fulvous brown,

glossy, whorls eight to nine, convex, obliquely

densely ridge-striated, aperture squarely

ovate, slightly sinuated above, furnished

with seven conspicuously developed parietal

teeth winding into the interior.

Pupa secale, Draparnaud (1801), Tall Moll. p. 59.

Turbo juniperi, Montagu (1803), Test. Brit. p. 340.

pi. xii. f. 12.

Odostomia juniperi, Fleming (1814), Hdin. Pncyc. vol.

vii. part i. p. 76.

Torquilla secale, Studer (1820), Kurz. Verz. p. 89.

Chondrus secale, Hartmann (1821), Syst. Qast. p. 50.

Helix ( CochlodontaJ secale, Ferussac (1822), Tabl. Syst. p. 64.

Jaminia secale, Uisso (1826), Hist. Nat. Purop. Merid. p. 89.

Abida secale, Leach (1831), Brit. Moll. p. 165.

Vertigo secale, Turton (1831), Brit. Moll. p. 101.

Granaria secale, Held (1837), Isis, p. 918.

Pupa juniperi, Gray (1840), Turt. Man. p. 197.

Stomodonta secale, Mermet (1843), Moll. Pyr.-Occid. p. 51.

Pupa ( Torquilla) secale, Moquin-Tandon (1855), Hist. Moll. vol. ii. p. 366.

pi. xxvi. f. 26 to 29.

Hob. Central and Southern Europe. Nearly throughout England, but

chiefly in the south and west. Not in Scotland or Ireland. (Under

stones and in crevices of rocks and trees, or among wet moss, chiefly

in chalky districts.)

In this, the largest of our Pupcs, the shell is composed of from

eight to nine whorls, two whorls more than that of any other British

species, and it is more elongated. Pupa secale is moreover the only

British species in which the surface of the shell is densely obliquely

ridge-striated throughout, after the manner, though in a more deli-

cate form, of the Clausilia?. It is the best species for examining

the structure of the aperture. The projections usually called teeth

are, it will be seen, parietal ridges winding into the interior, and

may be seen through the shell from the outside. " They are," Dr.

Gray well observes, " foldings of the substance of the shell, caused

by some withdrawing of the mantle of the animal in the part im-

mediately in connection with them. They are produced by a sudden

contraction of the part which forms a mould for the newly deposited

portion of the shell."
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The animal of Pupa secale is of a dingy grey colour, rather slender,

with the tentacles short and thick. It is found in England as far

north as Westmoreland, but inhabits chiefly the south and west

parts in chalky districts. Germany is its northern limit on the Con-

tinent ; southwards it becomes scarce towards Spain and Portugal.

2. Pupa muscorum. Moss-dwelling Pupa.

Shell
; oblong-cylindrical, deeply umbilicated, rufous horny, semi-

transparent, glossy, whorls six to seven, nar-

row, increasing slowly, moderately convex,

very delicately striated, rather constricted at

the sutures
;
aperture small, ovately rounded,

sometimes toothless, sometimes furnishedwith

a parietal tooth on the body whorl, lip thinly

callously reflected.

Turbo muscorum, Linnaeus (1758), Syst. Nat. 10th edit,

p. 767 (not of Montagu).

Helix muscorum, Muller (1774), Verm. Hist, part 2. p. 105.

Bulimus muscorum, 'pars, Bruguiere (1789), JEnc. Meth. Vers, vol. i. p. 334.

Pupa marginata, Draparnaud (1801), Tail. Moll. p. 58.

Turbo chrysalis, Turton (1819), Conch. Diet. p. 220.

Pupa muscorum, C. Pfeiffer (1821), Deutsch. Moll. vol. i. p. 57. pi. iii. f. 17.

Turbo marginatus, Sheppard (1823), Trans. Linn. Soc. vol. xiv. p. 152

(not of Brown).

Jaminia marginata, Eisso (1826), Hist. Nat. LJurop. Merid. vol. iv. p. 89.

Alcea marginata, Jeffreys (1830), Trans. Linn. Soc. vol. xvi. part 2. p. 357.

Pupilla marginata, Leach (1831), Turt. Man. p. 127.

Pupilla muscorum, Beck (1837), Ind. Moll. p. 84.

Torquatella muscorum, Held (1837), Isis, p. 919.

Pupa bigranata, Rossmassler (1839), Icon. vol. ix. p. 25. f. 645.

Stomodonta marginata, Mermet (1843), Moll. Pyr.-Occid. p. 53.

Pupa ( Odostomia) muscorum, Moquin-Tandon (1855), Hist. Moll. vol. ii.

p. 392. pi. xxviii. f. 5 to 15.

Hab. Throughout Europe, from Iceland to Sicily. Siberia. (Under stones,

and among dead leaves and moss.)

In this Pupa the shell has only an occasional tooth in the aper-

ture on the body-whorl, and even then it is scarcely more than a

superficial callosity. More frequently, so far as my own experience

in collecting goes, it is without any callosity, as in the specimen

figured. Shells which show that the calcifying functions of the

0)
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mollusk have been exercised more vigorously than usual in the

secretion of superficial sculpture are invariably smaller than speci-

mens of the same species in which any kind of decorative sculpture

is avoided. Granulated varieties of Cones, for example, are always

smaller than smooth varieties of the same species. It is the same
with Pupa muscorum. When there is no tooth or callosity, the

whorls are of a lighter substance and more tumid growth. In either

case they are narrow, increasing but slowly on one another, and
forming an unusually straightly cylindrical chrysalis-like shell.

The animal of Pupa muscorum, as might be expected in a narrow-

whorled shell, is rather slender. In colour it is dark leaden blue,

obscurely lineated and speckled. It is generally distributed through-

out the British Isles, more particularly in chalky districts ; and it

is equally universal on the Continent, reaching in the north to Ice-

land, Lapland, and Siberia, and in the south to Sicily.

3. Pupa cylindracea. Cylindrical Pupa.

Shell
; shortly cylindrical, rather conspicuously umbilicated, olive-

brown, transparent horny, whorls six, rather

tumidly convex, scarcely striated, last whorl

rather large in proportion to the others
;

aperture small, triangularly ovate, with a

single parietal tooth on the body-whorl,

tooth sometimes nearly obsolete, lip broad,

whitish, callously, flatly expanded, some-

times swelling a little inwardly.

Turbo cylindraceus, Da Costa (1778), Test. Brit. p. 89. pi. v. f. 16.

Bulimus muscorum, pars, Bruguiere (1789), JSne. Meth. Vers, vol. i. p. 334.

Pupa umbilicata, Draparnaud (1801), Tail. Moll. p. 58.

Bulimus unidentatus, Vallot (1801), Exerc. a"Hist. Nat. p. 6.

Turbo muscorum, Montagu (1803), Test. Brit. p. 335, Supp. pi. xxii. f. 3
(not of Linnaeus).

Odostomia muscorum, Fleming (1814), JEdin. JSncyc. vol. vii. pi. i. p. 76.

Helix (CocModontaJ umbilicata, Ferussac (1822), Tabl. Syst. p. 59-

Jaminia muscorum, Bisso (1826), Hist. Nat. JEurop. Merid. vol. iv. p. 88.

Pupilla Braparnaudii, Leach (1831), Turt. Man. p. 126.

Pupilla umbilicata, Beck (1837), Ind. Moll. p. 84.

Pupa Sempronii, Charpentier (1837), Moll. JSuiss. p. 15. pi. xi. f. 4.

Eruca umbilicata, Swainson (1840), Treat. Malac. p. 334.

Stomodonta umbilicata, Mermet (1843), Moll. Pyr.-Occid. p. 53.
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Pupa cylindracea, Moquin-Tandon (1849), Act. Soc. Linn. Bord. vol. xv.

Pupa (Odostomia) cylindracea, Moquin-Tandon (1855), Hist. Moll. vol. ii.

p. 390. pi. xxvii. f. 42 and 43, and pi. xxviii. f. 1 to 4.

Hob. Throughout Europe. Algeria. (Under stones and about hedges,

among moss, etc.)

Pupa cylindracea is even more generally and more plentifully

distributed throughout Europe than P. muscorum, and is often

taken for it. It abounds in all localities in the British Isles, among
moss on walls or under stones, and especially under bark, and in

the crevices of old trees. The shell is more shortly cylindrical than

that of P. muscorum, and has hardly so many whorls. The aper-

ture is rather triangularly compressed, and the tooth, though not

unfrequently a little obsolete, is rarely absent. Generally it is

rather conspicuous. The lip is also conspicuously flatly expanded

and opake. The animal presents scarcely any appreciable variation,

being of the same dark leaden blue colour, speckled and lineated at

the sides, and white towards the sole. P. cylindracea has a wide

distribution on the Continent, but it is not clear whether it extends

so far north as Iceland or Lapland. It does not appear in the lists

of Siberian land shells.

4. Pupa Anglica. English Pupa.

Shell ;
ovately cylindrical, rather broadly umbilicated, thin, fulvous

horny, semitransparent, whorls six, rather nar-

row, obsoletely finely striated
;
aperture com-

pressly triangularly ovate, sinuated above,

rounded below, with five parietal teeth, of

which two are more internal and obscure, lip

rather callous, whitish.

Vertigo Anglica, Ferussac (1822), Tall. Syst. p. 64.

Turbo Anglicus, Wood (1828), Ind. Test. Supp. p. 19.

pi. vi. f. 12.

Pupa Anglicus, Gray (1828), Ind. Test. Supp. p. 50.

Pupa ringens, Jeffreys (1830), Trans. Linn. Soc. vol. xvi. part 2. p. 356

(not of Michaud).

Vertigo (Isihmia) Anglica, Moquin-Tandon (1855), Hist. Moll. vol. ii. p.

404. pi. xxviii. f. 34 to 36.

Eab. In various parts of Britain, from Scotland to the Channel Islands.

(Under stones, among dead leaves and moss.)
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Tliis species, the smallest of our Pupce, but larger than any Ver-

tigo, has been well observed by Mr. Jeffreys, although it is not

entitled to the name by which he described it. The animal, he says,

is furnished with short tentacles of a lighter shade than the upper

part of the body, which is of a yellowish-grey or slate colour, with

several dark lines or streaks along the sides, and underneath it

is milk-white. "This is a shy little creature," adds Mr. Jeffreys,

" although tolerably active when inclined to make its appearance.

It has a singular habit of withdrawing slowly one of its eyes, which
rolls backwards like a little ball until it reaches the neck, while the

tentacle which supports it remains extended to its full length. This I

have observed being done when there was no obstacle in the way.

It also retracts occasionally and apparently without any reason, one

of its horns, and not the other." The shell is of an ovate cylindri-

cal form, with the aperture compressed into a characteristic trian-

gular shape, furnished with as many as five parietal teeth, two of

which are more internal than the rest, and have been observed by
Mr. Alder to pass thread-like round the columella.

Pupa Anglica was discovered about forty years ago at Scarbo-

rough, by the now venerable Mr. Bean of that place, and named
by De Ferussac, who acknowledges having received specimens from

him. No formal diagnose of characters is given in the ' Tableau

Systematique ' with the name, but it is accompanied by remarks,

which leave no room for doubt on the species. After giving "En-
virons of Scarborough" as its habitat, M. De Ferussac says, " This

curious species may possibly be a Pupa ; it is as stout as a Pupa
(CocJdodonta) muscorum. It is consequently the largest Vertigo in

Europe, if it belongs to that genus." Specimens were also depo-

sited in the British Museum, and figured and named by Dr. Gray,

Pupa Anglica, in the Supplement to Wood's ' Index Testaceolo-

gicus.'

The geographical range of the species has not been satisfactorily

established. It has been collected in the west of Scotland and

throughout Ireland, and in many scattered parts of England and

the Channel Isles. Morelet met with Pupa Anglica in the neigh-

bourhood of Cintra and Oporto, and the Abbe Dupuy gives Algeria

as a habitat. M. Moquin-Tandon includes the species in his mol-

luscan fauna of France, on the strength of having once found a

single specimen of the shell in the mud of the river near Toulouse.

i
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Vertigo striata. (Considerably enlarged.)

Genus XII. VERTIGO, Miller.

Animal
; body rather short, acuminated towards the tail, carrying a

blunt tumidly whorled shell, mostly dusky grey, pale towards

the sides
;
upper tentacles rather short, no lower tentacles.

Shell ; minute, sometimes sinistral, cylindrical, variously umbili-

cated, composed of from four to six semitransparent whorls,

mostly smooth, rather obtuse at the apex, rounded at the base
;

aperture ovate, generally more or less toothed within, the

teeth having a parietal form, winding in thread-like ridges

into the interior^

The absence of lower tentacles is not the only character in which
Vertigo differs from Pupa. The species are all minute, the largest

Vertigo being smaller than the smallest Pupa; and they are cha-

racterized by the distinct habit of living in more watery places,

generally about the roots of grass at the sides of lakes and rivers,

though occasionally at a considerable elevation on the hills. The
proportion in the number of species of Vertigo to Pupa in all parts

of the world, so far as they have been eliminated from that genus,

is about seventy to one hundred and fifty ; but in Britain, we have

nine species of Vertigo to only four of Pupa.
Our commonest and most widely distributed Vertigo is V.pygmcea.

It is abundant throughout our islands, and throughout Europe,

reaching to the Azores ; it is, moreover, the only British species

which has an extra-European range, passing into Siberia. Two
species, V. striata and edentula, are found throughout Britain, but

on the Continent they are confined chiefly to the central parts.

V. antivertigo appears throughout the Continent, and in England

and Ireland, but not in Scotland ; while V. minuta, which appears

nearlythroughout Europe, is scattered and rare in Britain. V.pusilla,

which is peculiar to Northern and Central Europe, is found in Eng-
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land and Ireland, but not in Scotland. V. alpestris, with a similar

range on the Continent, has only been collected in the north of

England ; while V. vertigo and Moulinsiana, both natives of Central

Europe, have been found in Britain, the first only in the west of

England and Ireland, the second only in the west of Ireland.

The distribution of the species, generally, agrees pretty nearly with

that of Pupa. Of about seventy hitherto described, twenty-five are

European, two Syrian, eight Madeiran, three Indian, three from

TenerifFe, one Mauritius, three South Africa. The proportion in

the number of species of Vertigo to Pupa, is smaller in the West
Indies than in Britain, but larger in the United States, where they

include several species very closely allied to our own, but none in

common. Three species of Vertigo have been recorded from Chili

and Peru, and one from Brazil.

The British species are :

—

1. antivertigo. Shell tumidly cylindrical, of four to five semi-

transparent fuscous whorls
;
aperture six to nine-toothed.

2. Moulinsiana. Shell tumidly ovate, of four to five very glossy

semitransparent yellowish whorls
;

aperture two to four-

toothed.

3. pygmaea. Shell ovately cylindrical, of four to five semitrans-

parent reddish or fulvous whorls
;

aperture four to five-

toothed.

4. alpestris. Shell oblong-cylindrical, of four to five transparent

narrow fulvous-olive whorls
;
aperture four-toothed.

5. striata. Shell minute, shortly cylindrical, of four to four and

a half transparent tumidly rounded strongly striated whorls
;

aperture four to six-toothed.

6. pusilla. Shell minute, stoutly cylindrical, of four to five

semitransparent olive-horny whorls convoluted sinistrally ;

aperture six to seven-toothed.

7. vertigo. Shell minute, ovately cylindrical, of four to five

semitransparent olive-horny whorls convoluted sinistrally
;

aperture four to five-toothed.

8. edentula. Shell minute, narrowly straightly cylindrical, of

six to six and a half thin yellowish-horny whorls
;
aperture

toothless.

9. minuta. Shell very minute, oblong-cylindrical, of five to five

and a half strongly striated tumidly rounded whorls
;
aper-

ture toothless.
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1. Vertigo antivertigo. Unreversed Vertigo.

Shell
;
minute, tumidly cylindrical, compressly umbilicated, chest-

nut or fuscous horny, seinitran sparent, glossy,

whorls four to live, convex, smooth
;
aperture

triangularly heart-shaped, with from six to

nine small teeth, lip thin, rather expanded.

Vertigo sexdentata, Studer (1789), Faun. Helv. in Coxe,

Trav. Switz. vol. iii. p. 432 (without characters).

Pupa antivertigo, Draparnaud (1801), Tabl. Moll. p. 57.

Turbo sexdentatus, Montagu (1803), Test. Brit. p. 337. \3/
pi, xii. f. 8.

Vertigo sexdentatus, Ferussac (1807), Ess. Meth. p. 124.

Odostomia sexdentata, Fleming (1814), Edin. Encyc. vol. vii. part 1. p. 76.

Pupa octodentata, Hartmann (1821), Neue Alp. vol. i. p. 219.

Vertigo septemdentata, Ferussac (1822), Tabl. Sgst. p. 68.

Alcea palustris, Jeffreys (1830), Trans. Linn. Soc. vol. xvi. p. 360 and 516.

Vertigo palustris, Leach (1831), Turt. Man. p. 104.

Vertigo antivertigo, Michaud (1831), Comp. Erap. p. 72.

Alcea antivertigo, Beck (1837), Ind. Moll. p. 85.

Vertigo (Istlimia) palustris, Gray (1840), Turt. Man. p. 204.

Pupa sexdentata, Fleming (1842), Brit. Anim. p. 262.

Stomodonta antivertigo, Mermet (1843), Moll. Pyr.-Occid. p. 54.

Vertigo (Istlimia) antivertigo, Moquin-Tandon (1855), PList. Moll. vol. ii.

p. 407. pi. xxix. f. 4 to 7.

Blab. Throughout Europe. Throughout England and Ireland. Channel

Islands. (In marshy places, on water flags, etc.)

Although not more than about the twelfth of an inch in length,

the shell of this species is, with the exception of the Toothless

Vertigo (V. edentula) and V. Moulinsiana, which is scarcely yet

established as British, the largest of the genus. It is of a shortly

cylindrical tumid form of from four to five whorls, transparent and

glossy, with from six to nine teeth. The aperture assumes a tri-

angular form, and it has from two to three teeth at each angle.

The animal is of a dusky slate-grey colour, and, according to

Dr. Gray, has a couple of dots in place of a lower pair of tentacles.

M. Moquin-Tandon describes this little mollusk: as carrying its

shell nearly straight when crawling, slightly balancing from right

to left. The very sombre colour of the animal gives to the trans-

parent shell a dark brown appearance.
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2. Vertigo Moulinsiana. Moulins' Vertigo.

Shell ; minute, tumidly ovate, rather openly umbilicated, yellowish

horny, very glossy, semitransparent, whorls

four to five, smooth, very tumid
;
aperture

semioval, with from two to four small teeth,

lip rather thin, reflected.

Pupa Moulinsiana, Dupuy (1849), Cat. Ploctr. Gall.

Test. no. 284.

Pupa Charpentieri, Shuttleworth (1852), Kiist. Conch.

Cab. p. 129. pi. xvi. f. 41 to 43.

Vertigo (Isthmia) Moulinsiana, Moquin - Tandon

(1855), Hist. Moll. vol. ii. p. 403. pi. xxviii. f. 31

to 33.

Vertigo Moulinsiana, Jeffreys (1862), Brit. Conch, vol. i. p. 255.

Hah. France. Switzerland. Heidelberg. West of Ireland. (Under

stones in marshy places.)

This species is unknown to me, but it has been well observed in

Switzerland by Mr. Shuttleworth and Mr. Jeffreys, and in France

by the Abbe Dupuy and M. Moquin-Tandon. It is included in

the British fauna only on the grounds of Mr. Jeffreys having lately

discovered specimens among some shells which he collected nearly

twenty years ago by the side of a small lake at Ballinahinch, near

Eoundstone, county Galway. " The situations," he says, " where
I found it in Switzerland, were like that of the Irish habitat;

and I have no doubt it will be discovered in this country by at-

tention being thus drawn to it. The few districts of our eastern

counties, as well as the wilds of Connemara, require to be more
thoroughly searched."

The animal V. Moulinsiana is described as being of a dark-grey

colour, lighter however, and more slender than that of V. anii-

vertigo, with the tentacles more decidedly clavate. The shell is

rather larger and more ventricose, and of lighter colour, with fewer

teeth (from two to four) in the aperture.

Such is Mr. Jeffreys' description of the animal of Swiss speci-

mens of V. Moulinsiana. M. Moquin-Tandon includes the species

in his History of the Mollusks of France, but he is not able to give

any description of the animal. He merely gives a drawing, on a

considerably magnified scale, of the shell, of which the above figure

is a reduced copy.
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3. Vertigo pygmsea. Pygmy Vertigo.

Shell ; minute, ovately cylindrical, slightly compressly unibilicated,

reddish brown or fulvous horny semitrans-

parent, glossy, whorls four to five, rounded,

smooth
;

aperture semiovate, with from four

to five teeth, only one of which is on the body
whorl, lip thinly expanded.

Vertigo quinquedentata, Studer (1789), Faun. Helv. in

Coxe, Trav. Stvitz. vol. iii. p; 432 (without cha-

racters).

Pupa pygnicea, Draparnaud (1801), Tall. Moll. p. 57.

Vertigo pygmcea, Ferussac (1807), Ess. Meth. p. 124.

Helix (Isthmia) cylindrica, Gray (1821), Lond. Med. Pepos. vol. xv. p. 239

(not of Ferussac nor Studer).

Vertigo similis, Ferussac (1822), Tall. Syst. p. 68.

Alcea vulgaris, Jeffreys (1830), Trans. Linn. Soc. vol. xvi. p. 359.

Vertigo vulgaris, Leach (1831), Turt. Man. p. 129.

Alcea pygmcea, Beck (1837), Ind. Moll. p. 95.

Vertigo (Isthmia) pygmcea, Gray (1840), Turt. Man. p. 199.

Stomodonta pygmcea, Mermet (1843), Moll. Pyr.-Occid. p. 55.

Sab. Throughout Europe. Siberia. Azores. (Under logs of wood or

stone3 in wet places.)

Of all our nine species of Vertigo, this is the commonest and most

widely diffused. Specimens may be collected in almost any part

of Britain, sometimes by placing a log of wood upon the wet grass

at night, and examining it in the morning. On the Continent it

ranges from Sweden to Sicily and the Azores, and it appears also

in Siberia. The animal is of the prevailing colour of the genus,

dusky grey, speckled with black. The shell is extremely small,

ovately cylindrical, and with from four to five teeth in the aperture,

only one of which is on the body whorl.

" V. pygmcea," says Mr. Jeffreys, "is a tolerably active and lively

little creature, crawling by jerks, and carrying its shell nearly up-

right. It makes, like its congeners, a filmy epiphragm, but which is

not iridescent. It may be in some degree considered a subalpine

form, as it occurs at considerable heights. Dr. Johnston found it at

the top of a mountain in East Lothian, at an elevation of 1200 feet,

and M. Puton on the Vosges at 1640 feet."
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4. Vertigo alpestris. Alpine Vertigo.

Shell; minute, oblong-cylindrical, narrowly umbilicated, fulvous

olive, thin and transparent, very glossy,

whorls four to five, increasing slowly, con-

vex, smooth or finely striated
;

aperture

semiovate, with four teeth, one of which is

on the body whorl.

Vertigo alpestris, Alder (1830), Trans. Nat. Hist. Soc.

Northumb. vol. ii. p. 340.

Vertigo (Isthmia) alpestris, Gray (1840), Turt. Man.

p. 202.

Pupa Shuttletvorthiana, Charpentier (1847), Zeitsch. fur MalaJc. p. 148.

Pupa pggmcea, var., Forbes and Hanley (1853), Hist. Brit. Moll. vol. iv.

p. 106. pi. cxxx. f. 6.

Hal. North of England. Northern and Central Europe. (Under stones

among dead leaves on the hiUs.)

There is a difference of opinion among conchologists as to

whether this species is anything more than a northern and alpine

variety of V. pygmcea. The animal is, however, of a light straw-

colour, with the tentacles and foot longer than in that species,

and the shell, it will be seen, on a comparison of our figures, is

more narrowly cylindrical and more distinctly striated ; it is more-

over paler in colour, and of a more glassy transparency.

5. Vertigo striata. Striated Vertigo.

Shell ;
minute, shortly cylindrical, compressly umbilicated, yellowish

horny, thin, semitransparent, whorls four to

four and a half, tumidly rounded, strongly

obliquely striated, constricted at the sutures

;

aperture semiovate, a little contracted at the

side, with four to six small teeth, lip thin,

slightly reflected.

Alcea substriata, Jeffreys (1830), Trans. Linn. Soc.

vol. xvi. p. 515.

Pupa substriata, Alder (1830), Trans. Nat. Hist.

Soc. Northumb. vol. ii. p. 339.

Vertigo substriata, Alder (1837), Mag. Zool. and Pot. vol. ii. p. 112.

Vertigo curta, Held (1837), Isis, p. 304.

Vertigo (Isthmia) substriata, Gray, (1840), Turt. Man. p. 202, pi. vii. f. 84.
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Hob. Central Europe (Bavaria). Throughout Britain. (Under stones or

among decayed leaves, and at the roots of grass in wet places).

Six of the British species of Vertigo have smooth shells, merely

finely striated with the lines of growth ; in the remaining three the

shells are sculptured with raised striae. Of these V. vertigo is very

tumidly cylindrical and sinistral, and. V. minuta is oblong-cylin-

drical and toothless. To Mr. Jeffreys we are indebted for the dis-

covery of a third strongly striated species, widely diffused through-

out Britain, which is of a shortly cylindrical form, dextral in growth,

and has from four to six small teeth in the aperture. The animal

is of different shades of grey, tolerably active though timid, and
carries its shell nearly upright.

Turton, Gray, and Forbes and Hanley refer this species to Mon-
tagu's Turbo sexdentatus, still, however, adopting Mr. Jeffreys'

name substriata; but Montagu particularly describes his T. sex-

dentatus as being a smooth, shell, and I incline to agree with Mo-
quin-Tandon that it is Draparnaud's P. antivertigo. Mr. Jeffreys'

name should be preserved for the species under consideration, drop-

ping the auxiliary preposition. It is not consistent to continue the

name " faintly striate " for a shell which it is necessary to charac-

terize as being " very strongly striate."

V. striata lias been collected in Bavaria, and is probably more

widely diffused on the Continent than is at present supposed.

6. Vertigo pusilla. Little Vertigo.

Shell ; minute, sinistral, stoutly cylindrical, compressly umbilica-

ted, olive-horny, semitransparent, moderately

glossy, whorls four to five, smooth, rounded ;

aperture triangularly ovate, with from six to

seven, rather solid teeth, lip thinly expanded.

Vertigo pusilla, Muller (1774), Verm. Hist, part 2. p.

124.

Helix vertigo, G-melin (1788), Syst. Nat. p. 3664.

Pupa vertigo, Draparaaud (1801), Tabl. Moll. p. 57.

Turbo vertigo, var., Montagu (1803), Test. Brit. p. 365.

Odostomia vertigo, Fleming (1814), Hdin. Hncyc. vol. vii. part 1. p. 77.

Vertigo Tieterostropha, Leach (1831), Turt. Man. p. 130.

Vertigo vertigo, Aleron (1837), Bull. Soc. Phil. Perpig. vol. hi. p. 92.

Vertigo (Vertilla) pusilla, Moquin-Tandon (1855), Hist. Moll. vol. ii. p.

409. pi. xxix. f. 12 to 14.
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Hah. Northern and Central Europe. Throughout England, but chiefly

in the southern and eastern counties, local and rare. More rare in Ire-

land. (In woods, among wet moss or under stones.)

It was the peculiarity of the sinistral or left-handed convolution

of this species that induced the eminent Danish naturalist of the

last century, Miiller, to establish his genus Vertigo. It has a stoutly

cylindrical moderately glossy shell, smooth, or only very faintly

striated, with a triangularly ovate aperture, armed with at least six

to seven solid teeth. The animal is of a dusky grey-slate colour,

pale towards the sides, with a pair of widely diverging tentacles
;

and according to Forbes and Hanley it has a pair of almost obsolete

lower tentacles. This observation has not, however, been confirmed

by Moquin-Tandon.

V. pusilla is found in several parts of England, local and rare,

and still more rare in the north and west of Ireland. On the Con-

tinent it ranges from Sweden to Switzerland and Lombardy.

7. Vertigo vertigo. Reversed Vertigo.

Shell
;
minute, sinistral, ovately cylindrical, attenuately contracted

at thebase, scarcelyumbilicated, fuscous horny,

semitransparent, glossy, whorls four to five,

tumidly convex, obliquely rather strongly

striated, constricted at the sutures
;
aperture

small, compressly ovate, with four to five

teeth, two of which are on the body-whorl,

and only one on the opposite margin, lip

rather thickened, but little reflected.

Turbo vertigo, Montagu (1803), Test Brit. p. 363. pi.

xii. f. 6.

Vertigo Venetzii, Charpentier (1822), Feruss. Tail. Syst. p. 65 (without

characters)

.

Vertigo angastior, Jeffreys (1830), Trans. Linn. Soc. 1830, vol. xvi. p. 361.

Vertigo nana, Michaud (1831), Comp. de Drap. p. 71. pi. xv. f. 24, 25.

Vertigo hamata, Held (1837), Isis, p. 301.

Vertigo plicata, August Miiller (1838), Weigm. Arch. p. 210. pi. iv. f. 6.

Pupa nana, Deshayes (1838), Anim. sans vert. vol. viii. p. 190.

Pupa (Vertigo) Venetzii, Pfeiffer (1818), Monog. Belie. Vic. vol. ii. p. 361.

Vertigo (Vertilla) plicata, Moquin-Tandon (1855), Hist. Moll. vol. ii. p.

408, pi. xxix. f. 8 to 11.
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Hab. Central Europe. West of England and Ireland. Bare. (At the

roots of grass in wet places.)

It will be seen by our figure of this very rare species, that the

shell of V. vertigo is distinguished from that of V. fusilla, by a

more ovate form peculiarly constricted at the sutures, arising from a

characteristic attenuate contraction of the last whorl on reaching

maturity. Another peculiarity of the species consists in the un-

usual arrangement of the teeth, there being two on the body
whorl to only one on the opposite margin. The animal as described

by Mr. Jeffreys, who has observed it both in the west of England

and in the south of France, is short and rather slow in its move-

ments, black in front, and grey at the sides and underneath, with

the tentacles thick and considerably diverging from each other.

The species was well observed by Montagu. It is unfortunate

that he gave it a name which had been used by Miiller to designate

the genus ; but Vertigo vertigo is no more objectionable than Ver-

tigo antivertigo, and as conchologists are pretty well agreed on re-

taining the latter name in the nomenclature, we may as well do our

eminent countryman the justice to retain also the former.

8. Vertigo edentula. Toothless Vertigo.

Shell
;
small, rather narrowly straightly cylindrical, minutely um-

bilicated, thin, yellowish horny, bright, glossy,

whorls six to six and a half, rather flatly con-

vex, smooth or faintly arcuately striated
;
aper-

ture small, pyriformly rounded, toothless, lip

thinly reflected.

Helix exigua, Studer (1789), Faun.Helv.in Coxe's Trav.

Switz. vol. iii. p. 430 (without characters).

Pupa edentula, Draparnaud (1801), Hist. Moll. p. 52.

pi. iii. f. 28, 29.

Vertigo edentula, Studer (1820), Kurz. Verz. p. 89.

Vertigo nitida, Ferussac (1822), Tabl. Sgst. p. 68.

Helix Offtonensis, Sheppard (1823), Trans. Linn. Soc. vol. xiv. p. 155.

Jaminia edentula, Kisso (1826), Hist. Nat. JEurop. Merid. vol. iv. p. 89.

Turbo edentulus, Wood (1828), Ind. Test. Suppl. pi. vi. f. 14.

Aloea nitida and revoluta, Jeffreys (1830), Trans. Linn. Soc. vol. xvi. p. 358.

Alaa edentula, Beck (1837), Ind. Moll. p. 85.

Vertigo lepidula, Held (1837), Isis, p. 307.
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Stomodonta edentula, Merinet (1843), Moll. Pyr.-Occid. p. 54.

Hob. Northern and Central Europe. Siberia. Throughout the British

Isles. (Chiefly about the wet roots of grass and under dead leaves.)

The two remaining species of Vertigo have more whorls in the

shell, more narrowly convoluted, and are toothless. V. edentula,

the larger, is found in all parts of the British Islands, but it is local

and not by any means common. On the Continent it ranges as far

north as Lapland and Siberia ; while its southern limit appears to

be in Switzerland and Lombardy.
The animal of V. edentula, according to Moquin-Tandon, is timid

and retires within its shell at the slightest touch. It is of the usual

slate-grey colour, paler towards the sides, and is quite destitute of

any rudimentary trace of lower tentacles. The shell is thin and
rather elongately cylindrical, very delicately arcuately striated, with

the simplest possible form of aperture.

9. Vertigo minuta. Minute Vertigo.

Shell
;
very minute, oblong cylindrical, rather conspicuously umbi-

licated, rather solid, fulvous horny, mode-
rately glossy, whorls five to five and a half,

tumidly rounded, constricted at the sutures,

strongly striated
;

aperture rotundately

ovate, toothless, lip expandedly reflected.

Pupa muscorum, Draparnaud (1801), Tall. Moll. p. 56

(not Turbo muscorum, Linn.).

Pupa minuta, Studer (1820), Kurz. Verz. p. 89.

Pupa minutissima, Hartmann (1821), Neue Alp. p.

220. pi. ii. f. 5.

Vertigo cylindrica, Ferussac (1822), Tdbl. Syst. p. 28.

Pupa obtusa, Fleming (1828), Brit. Anim. p. 269 (not of Draparnaud).

Alcea cylindrica, Jeffreys (1830), Trans. Linn. Soc. vol. xvi. p. 359.

Vertigo muscorum, Michaud (1831), Comp. de Drap. p. 70.

Alcea minutissima, Beck (1837), Ind. Moll. p. 83.

Vertigo pupula, Held (1837), Ins, p. 308.

Vertigo (IstTimia) cylindrica, Gray (1840), Turt. Man. p. 201, pi. xh. f. 140.

Eruca muscorum, Swainson (1840), Treat. Malac. p. 334.

Stomodonta muscorum, Merniet (1843), Moll. Pyr.-Occid. p. 55.

Vertigo minutissima, Graells (1846), Cat. Moll. JEsp. p. 7.

Vertigo (Isthmia) muscorum, Moquin-Tandon (1855), Hist. Moll. vol. ii«

p. 399. pi. xxviii. f. 20 to 24.
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Sab. Tliroughout Europe. Rare in Britain. (Under stones in damp
shady places on hills.)

The smallest of our land mollusks, collected only at rare intervals

in widely scattered parts of our islands. On the Continent it is

more plentiful in the northern and central parts, rare in the south.

The animal is described by Moquin-Tandon, as being slightly

narrow and rounded in front, very gradually attenuated and some-

what blunt behind, finely shagreened greyish-slate colour dotted

with black. The shell, like that of V. edentula, is toothless, but

very much smaller, and distinctly elevately striated.

Draparnaud mistook this for the Linnean Turbo muscorum.

Family III. AUMCULACEA.

Respiratory and visceral organs distinct from the main contractile mass

of the body, coiled within a spiral shell. Eyes at the base of the

tentacles.

Before passing to the inoperculated Pond Snails {Lymnceacea)

which are amphibious, breathing both water and air, we have to

speak of a family breathing air, and regarded as land mollusks, but

confined to wet places, and in most instances to localities within

reach of the sea. Amid the hot swampy and saline marshes of

South and Central America, and the islands of Australia and the

Malayan and Polynesian archipelagos, are a number of mollusks of

this kind, producing shells of comparatively solid growth and dark

colour, enveloped, in most instances, by a brown horny epidermis, and

having the columella mostly toothed or sculptured with winding

plaits. Under the genera Auricula, Scarabus, Melampus, Cono-

vulus, Marinula, Pedijpes, and Carychium, about a hundred and fifty

species have been described. In Britain, the family of Auriculacea

is represented by only four species, one belonging to the genus

Carychium, and three to Conovulus ; and the family is scarcely

more numerous in species in any part of Europe, Western Asia,

or North America.

Carychium and Conovulus have very different shells, and they

differ materially in habit, but the animals are very similar. They
agree in the special characteristics, when compared with other air-

breathing genera, of having the head produced into a ringed muzzle,
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and the eyes separate from the tentacles, simply as specks in the

skin-surface, so to speak, of the head, presenting a transition in

these respects to Acme and Cyclostoma, which are operculated air-

breathers. The upper tentacles are short, thick, and rather approxi-

mated at the base ; the lower tentacles are almost obsolete.

The particulars in which Carycliium and Conovulus differ, are

important. Carycliium, in whatever country it has been observed,

is a minute mollusk, carrying a transparent glassy shell toothed in

the aperture somewhat after the manner of Vertigo, and living in

inland places among moss or dead leaves wet with fresh water, or

in crevices of the stems of freshwater plants. It appears through-

out Europe, in Siberia, in North Africa, in the western sub-Hima-

layan mountains of India, and in the United States
;
yet it is doubt-

ful whether more than ten species are known, including four of

a particular globose form, inhabiting the subterranean caverns

of Carniola, Austria, of which as many as thirteen species have

been made by M. Bourguignat under the title of Zospeum,

Conovulus is of much larger dimensions, and has a solid epidermis-

covered shell of the characteristic exotic type already described.

Conovulus is not found inland in the vicinity of fresh water. It in-

habits mud-banks and sand-hills in places washed with brackish

water, or even within range of the sea, especially in saline marshes.

Mr. Cuming collected Conovuli, almost identical with the British

species, at Lima, in saltwater ponds at least three miles from the

sea, the intermediate land being chiefly salt, with the scantiest pos-

sible vegetation.

The British genera of Auriculacea are :

—

1. Carycliium. Animal pale yellowish, strongly bilobed in front,

head produced into a ringed muzzle, eyes at the hinder base

of the tentacles. Shell conically turbinated, of five to five

and a half glassy whorls, one-toothed at the three angles of

the aperture.

2. Conovulus. Animal violaceous yellow or grey, faintly bi-

lobed in front, head produced into a ringed muzzle, eyes at

the inner hinder base of the tentacles. Shell of six to seven

fusiformly convoluted whorls, plaited and toothed on the colu-

mella, and sometimes toothed within the lip.
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Carychium minimum. {Considerably enlarged )

Genus I. CARYCHIUM, Muller.

Animal
;
pale yellowish, minutely black-and-white-speckled, strongly

bilobed in front, carrying a minute glassy shell, head produced

into a ringed muzzle, eyes conspicuous black specks at the

hinder base of the upper tentacles, which are short and rather

thick, lower tentacles almost obsolete.

Shell; subdiaphanous greenish white, of five to five and a half

conically turbinated whorls, which are smooth or finely striated
;

aperture three-toothed.

Carychium, first distinguished by Muller, is a minute bright-eyed

mollusk, carrying a conically turbinated glassy shell, with a rather

superficially toothed aperture. It is widely distributed throughout

the north temperate regions of both hemispheres, and it appears at

an elevation of similar temperature in the Himalayas. M. Bour-

guignat remarks, in his monograph of the genus, that the Carychia

are little sensible of cold or heat, since they inhabit the icy regions

of Siberia and Lapland, as well as the countries of India, and the

warmest parts of Italy and Spain. The range of temperature is

undoubtedly very considerable between Siberia and Spain ; but

these countries are the confines of a province of distribution com-

mon to many land mollusks. The habitat of Carychium in India

is on the shady side of mountains, at an elevation of from 5000 to

9000 feet. Only a few species are known, the most abnormal being

a globose form (genus Zospeum, Bourguignat) inhabiting the great

subterranean caverns of Carniola.

British specimens of Carychium are all referred to one species :

—

1. minimum. Shell conically turbinated, of from five to five and

a half smooth or faintly striated whorls
;

aperture three-

toothed.
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1. Carychium minimum. Very small Carychium.

Shell
;
conically ovate, scarcely umbilicated, subdiaphanous white

or greenish, spire produced, whorls five to five

and a half, rounded, rather constricted at the

sutures, smooth or obliquely very faintly stri-

ated
;
aperture small, rather contracted, some-

what squarely ovate, three-toothed, a little

expanded.

Carychium minimum, Muller (1774), Verm. Hist, part 2.

p. 125.

Helix Carychium, Gmelin (1788), Syst. Nat. p. 3665.

Bulimus minimus, Bruguiere (1789), Enc. Meth. Vers, vol. i. p. 310.

Auricula minima, Draparnaud (1801), Tail. Moll. p. 54.

Turbo Carychium, Montagu (1803), Test. Brit. p. 339. pi. xxii. f. 2.

Odostomia Carychium, Fleming (1814), Edin. Encyc. vol. vii. p. 76.

Auricula Carychium, Klees (1818), Diss. Test. Tubing, p. 30.

Auricella Carychium, Hartmann (1821), Syst. Gast. p. 49.

Seraphia tridentata, Kisso (1826), Nat. Hist. Europ. Merid. vol. iv. p. 84.

Carychium nanum, Anton (1839), Verz. Conch, p. 48.

Carychium elongatum, A. and J. B. Villa (1841), Disp. Syst. p. 59.

Carychium (Auricella) minimum, Moquin-Tandon (1855), Hist. Moll.

vol. ii. p. 413. pi. xxix. f. 15 to 26.

Hob. Throughout Europe. Siberia. Sicily. North Africa. (Among wet

moss, at the roots of grass, or under stones in wet places.)

Authors are pretty well agreed that all the varieties of the little

glassy shell known throughout Britain as Carychium minimum
belong to one and the same species. Some specimens are smooth,

others are obviously finely striated, and the teeth are more con-

spicuously developed in some specimens than in others, while the

whorls vary a little in their shorter or more elongated mode of

convolution. M. Bourguignat describes three additional species,

C. tridentatum, striolatum, and Hayianum, as inhabiting France

;

and one is described by M. Morelet under the name Auricula

gracilis, as a native of Portugal. A single species was discovered

by Captain Hutton, in India, in Simla, and Landour, on the shady

side of mountains, at an elevation of 5000 to 9000 feet ; and the

Pupa exigua of Say {Bulimus exiguus, Binney), common in all the

Northern and Middle States of North America, is a Carychium.
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Conovuhis myosotis. (Much enlarged.)

Genus II. CONOVTJLUS.

Animal ; violaceous yellow or grey, carrying a fusiformly oblong

shell, head slightly lobed, produced into a broad ringed muzzle
;

upper tentacles rather stout, with the ejes a little behind their

inner base, lower tentacles represented by a pair of closely

approximating tubercles.

Shell
;
fusiformly oblong or ovate, opake-white or yellowish horny

covered by a brown epidermis, whorls six to seven, smooth,

sometimes faintly puckered at the sutures
;
aperture oblong,

columella plaited and more or less toothed, lip sometimes toothed

within on a thickened ridge.

The Conovuli live in brackish marshes, sometimes at a distance

of two or three miles from the sea, but mostly inhabit the mouth
of rivers, in the crevices of the stems or about the roots of water

plants, or in the mud or sand of the seashore, within range of the

spray of the sea.

They can scarcely, however, be said to be marine. They do not

live in situations reached by the tide
;
they are not amphibious,

but respire air, and are characterized by the same organization as

the Carychia, which inhabit inland localities. In the saline swamps
and marshes of intertropical countries, the Conovuli are more nume-

rous ; and in the nearest allied genus, A uricula, which is the type of

the group, they attain a large size.

The animal of Conovulus has a broad, obtuse muzzle, an incipient

development of that which is so conspicuous a feature in Cyclo-

stoma; and the eyes are situated about the middle of the inner base

of the tentacles, directed a little behind. The shell is of six or

seven whorls, convoluted in a fusiformly oblong shape, with the

columella plaited and more or less toothed. The inner lip is some-

times reflected, sometimes simple, and when simple it has a toothed
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inner ridge. On these two forms of Conovulus are founded M. Mo-
quin-Tandon's subgenera Ovatella and Phytia, and Dr. Gray's

genera Alexia and Leuconia. In the interior of the shell the septa

of the whorls are generally absorbed towards the apex, and the

visceral extremity of the animal losing its spiral contour becomes

obtusely conical.

The British species of Conovulus are :

—

1. denticulatus. Shell fusiformly ovate, of six to seven whorls,

columella with four winding plaits and teeth, lip with an

inner ridge of teeth.

2. myosotis. Shell fusiformly oblong, rather inflated, of six to

seven whorls, columella strongly four-toothed, lip simple,

slightly thickened within.

3. bidentatus. Shell fusiformly oblong, of six to seven whorls,

columella with two teeth, the lower tooth being a nearly ob-

solete winding plait.

1. Conovulus denticulatus. Toothed Conovulus.

Shell
;
fusiformly ovate, rather solid, yellowish white, opake, co-

vered with a chestnut horny epidermis, spire

more or less produced, whorls six to seven,

flatly convex, plicately striated next the su-

tures
;
aperture narrowly ovate, rounded at

the base, lip simple, rather thickened and ser-

rately toothed within, columella callous with

four winding plaits and teeth.

Voluta denticulata, Montagu (1803), Test. Brit. p. 234.

pi. xx. f. 5. V^W
Voluta ringens and rejlexa, Turton (1819), Conch. Diet. ^

p. 250, 251.

Acteon denticulatus, Fleming (1828), Brit. Anim. p. 337.

Auricula denticulata, Jeffreys (1830), Trans. Linn. Soc. vol. xvi. p. 367.

Auricula tenella, Menke (1830), Syn. Moll. 2nd edit. p. 131.

Carychium personatum, Michaud (1831), Comp. de Drap. p. 73. vol. xv.

f. 42, 43.

Pythia denticulata, Beck (1837), Incl. Moll. p. 103.

Auricula personata, Potiez and Michaud (1838), Moll. Gal. de Douai, vol. i.

p. 105.

Conovulus (OvatellaJ denticulatus, Gray (1840), Man. p. 225. pi. xii. f. 144.
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Jaminia denticulata and quinquedens, Brown (1845), Illus. Conch, p. 22.

pi. viii. f. 6, 11.

Alexia denticulata, Gray (1847), Pro. Zool. Soc. p. 179.

CarycMum (Ovatella) denticulatum, Moquin-Tandon (1855), Hist. Moll.

vol. ii. p. 415. pi. xxix. f. 27 to 29.

Hob. Southern and Western Europe. South and south-west of England.

(About the mouths of rivers in the mud left bare by the tide, in har-

bours under stones above high-water mark, or among the roots of

water-plants, in brackish marshes.)

Conovulus denticulatus is distinguished by having the shell more
or less toothed on both sides of the aperture. In addition to two
very conspicuous winding plaits at the base of the columella, it

has two small teeth on a callosity at the upper part, and a row of

small teeth, sometimes however reduced to one only, on a callous

ridge within the opposite lip. In the interior of the shell the septa

of the whorls are generally absorbed.

M. Bouchard-Chantereaux, who has well observed this species in

the Port of Wimereux, Department of Pas-de-Calais, mentions, in

speaking of it under Michaud's name of Carycliium personatum,

that the animal, which shows little fear when lifted by the shell, and

elongates itself and tries to find a place of attachment, lives under

stones in that locality, but only under those above high-water mark,

where it feeds on the detritus of marine plants and rotten wood.

He never found the Conovuli in localities washed by the tide.

Tliey would live only a moderately long time on being immersed

in sea-water, but would exist longer than when immersed in fresh

water.

2. Conovulus myosotis. Mouse-ear Conovulus.

Shell
;
fusiformly oblong, yellowish-white, covered with a fulvous

chestnut horny epidermis, spire mode-

rately produced; whorls six to seven,

flatly convex, plicately striated next

the sutures, last whorl rather inflated

;

aperture somewhat squarely oblong,

rounded at the base, lip simple, rather

thickened within, columella callous,

strongly four-toothed.

Auricula myosotis, Draparnaud (1801), Tabl.

Moll. p. 53.
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Carychium myosotis, Ferussac (1807), Ess. Meth. Conch, p. 54.

Auricella myosotis, Jurine (1817), Helv. Almanack, p. 34.

Pythia myosotis, Beck (1837), Ind. Moll. p. 101.

Conovulus denticulatus, var. myosotis, Forbes and Hanley (1853), vol. iv.

p. 195. pi. cxxv. f. 4, 5.

Carychium (PhytiaJ myosotis, Moquin-Tandon (1855), Hist. Moll. vol. ii.

p. 417. pi. xxix. f. 33 to 39, and pi. xxx. f. 1 to 4.

Hob. Central and Southern Europe. South and south-west of England.

(Under stones or in mud, about the mouths of tidal rivers.)

In this species the shell is of a more oblong square form, a little in-

flated, and there is no serrated ridge of small teeth within the lip,

although it is a little swollen. M. Moquin-Tandon describes the

animal as being rather rapid in its movements and irritable, emer-

ging from its shell a little obliquely. The tentacles appear, he con-

tinues, like conical protuberances fixed on the muzzle ; and in walk-

ing, wmich is rather rapid, the muzzle is used to assist locomotion

as in Cyclostoma. The shell is carried nearly horizontally.

The principal British habitat of Conovulus myosotis is in brackish

marshes about the estuaries of rivers on the south and south-western

coasts. In the Thames it has been collected with Assiminea Grayana
as high up as Greenwich, which fully entitles the genus to a place

in this work.

3. Conovulus bidentatus. Two-toothed Conovulus.

Shell
;
fusiformly ovate, rather solid, white, covered with a light

horny epidermis, spire rather acuminated,

whorls six to seven, flatly convex, impressed

round the upper part; aperture oblon-g- \)

ovate, lip simple, slightly thickened within, a a
columella callous, two-toothed, one tooth

{

- l\

|
central and conspicuous, the other ob-

liquely basal and rather obsolete. \

Voluta bidentata, Montagu (1 803), Test. Brit. p. 100. ^ ^>
pi. xxx. f. 2.

Voluta alba, Turton (1819), Conch. Diet. p. 250.

Auricula bidentata, Ferussac (1821), Tabl. Syst. p. 103.

Volvaria bidentata, Fleming (1828), Brit. Anim. p. 333.

Acteon bidentatus, Fleming (1828), Brit. Anim. p. 337.

Auricula erosa and alba, Jeffreys (1830), Trans. Linn. Soc. vol. xvi. p. 369.
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Conovulus (LeuconiaJ bidentatus and albus, Gray (1840), Man. p. 227.

pi. xii. f. 145.

Auricula dubia, Cantraine (1840), Bull. Acad. Brux. vol. ii. p. 383.

Auricula Micheli, Mitfrre (1841), Rev. Zool. p. 66.

Hah. Western and Southern Europe. North, south arid south-west of

England. Ireland. (In crevices of rocks and timber, among wet

moss or under stones, on the banks of rivers near the sea.)

In this species the teeth are reduced in number to two, and only-

one of these is conspicuous. The other is an obscure winding basal

plate. The shell is mostly paler than that of either of the preceding

species, and there is a well-marked variety of shining diaphanous

whiteness. It is found on widely remote parts of our coast in the

crevices of rocks just above high-w^ater mark, and generally through-

out Ireland.

The testimony in favour of arranging the Conovuli with the

Land and Freshwater rather than with the Marine genera, was

ably confirmed about twelve years since by the observations on

this species of Mr. Clarke. " I think it will be acceptable to mala-

cologists," he wrote in a letter to the Annals of Natural History of

that date, "to review my notes on the much-disputed point whether

the animal respires free air or eliminates it from water by a pectini-

branchous organ. Having submitted fourteen live animals to the

powers of an excellent microscope, I am enabled to say that I found

no traces of a regular pectinated membrane, but when the dissec-

tion turned out well, there appeared, as in the usual place of the

Helices, what I considered the respiratory cavity, having its walls

lined with an anastomosing network of vessels. The animal when
put into water instantly escapes therefrom, apparently with the

view of breathing air."

Order II. PULMOBRANCHIATA—breathing both air

AND WATER.

Respiratory organ a vascular sac for the respiration of air, with the addi-

tion of branchial lamella (gills), for the respiration also of water.

The Pulmobranchiate, or lung-gilled, inoperculated Cephals are

possessed of a compound system of respiration, part lung, part

gill, by wdiich they are enabled to breathe both air and water.
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Water is their natural element, but they can also live out of the

water. For animals dwelling in shallow ponds and ditches, which

are full or empty according to the amount of rainfall, and in

summer are liable to be dried up for weeks together, such an ar-

rangement of the breathing functions is necessary to existence.

The respiratory organ is a vascular sac, over which the blood flows

and is aerated in a network of minute vessels; and it is fitted

with branchial plates, or lamellae, for the respiration of water.

The British species are all contained in one family :

—

1. Lymnseacea. Head produced into a short broad muzzle,

tentacles sometimes slender and bristle-like, sometimes

flatly triangular, with the eyes at the inner base. Shell ex-

tremely variable, sometimes flatly discoid, sometimes ovate!

y

or fusiformly spiral, sometimes limpet-shaped.

Family I. LYMNiEACEA.

Head produced into a short broad muzzle, tentacles sometimes slender and

bristle-like, sometimes flatly triangular, with the eyes at their inner-

base. Shell extremely variable, sometimes flatly discoid, sometimes

ovately orfusiformly spiral, sometimes limpet-shaped.

The Lymnceacea, or Pond Snails, are much less numerous over the

globe in species, with far less variation of typical form, than the

Land Snails ; and they are fewer and less varied in the Eastern than

in the Western Hemisphere. Yet they are comparatively numerous

in Britain, plentiful in individuals, and very generally diffused.

There are not many more species in all Europe than there are in

the British Isles. They have no particular centre of creation in any

part of their large area of distribution, which reaches from Greenland

and Siberia to the Himalayas ; and through all this wide range of

latitude there is little difference between the species of any genus

in form and colour. Below the Himalaya range to Tasmania, the

Lymncece and Physce appear in new forms, illustrative of a number of

very interesting species ; but the principal area of development of all

our genera of freshwater mollusks is in Central and North America,

extending southwards to Chili, and northwards to Yancouver's

Island. Here the species are more abundant, and it will be seen

that they are distributed in more distinct assemblages of types.

There are few groups of mollusks in which so variable a shell,
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generically speaking, is produced with so little variation in the

animal as in the family of Lymnceacea, and the genera are unusu-

ally distinct from each other. In Planorbis, the shell is a slowly

increasing tube, coiled rotariwise into a flattened disk ; in Physa
and Lymncea it is an inflated spiral, sharply acuminated ; in An-
cylus it has only a tendency to coil in an early stage of growth, and

enlarges without convolution like a limpet. The animal is cha-

racterized throughout by nearly a similar organization of parts.

The respiratory sac, as we have already shown, is both pulmonary

and branchial, the head is produced into an obtuse muzzle, and the

eyes are situated at the inner base of the tentacles. The parts in

which there are differences are the tentacles and the mantle. In

Planorbis and Physa, the tentacles are slender and bristle-like ; in

Lymncea they are flatly triangular ; in Ancylus they are slender but

short, widely separated, and triangular at the base. The mantle,

like the shell which it secretes, is most variable. In Planorbis, it is

retained within the shell ; in Physa it is reflected over the shell on

either side in a curiously digitate lobe ; in a section of Lymncea

{Am/phipeplea) it is reflected without digitation over nearly the

whole of the shell; in Ancylus it lines the shell, which entirely

covers the animal.

The genera of British Lymnceacea are :

—

1. Planorbis. Animal carrying a horizontal rotary coiled tubu-

lar shell, tentacles slender and bristle-like. Shell horny or

glassy, of from three to seven slowly increasing whorls.

2. Physa. Animal carrying an ovately inflated sinistrally coiled

shell, over the edge of which the mantle is reflected in digi-

tate lobes, tentacles slender. Shell transparent, shining, of

five whorls.

3. Lymnsea. Animal carrying a variously shaped shell, over

which the mantle in one instance is amply reflected, tentacles

broadly flatly triangular. Shell varying from ventricosely

ovate to elongately turreted, of from four to eight whorls.

4. Ancylus. Animal carrying a small limpet-shaped shell,

which entirely covers it, tentacles short, slenderly triangular.

Shell cap-like, with the vertex turned subspirally sometimes

to the left, sometimes to the right.
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Planorbis corneus.

Genus I. PLANOHBIS, Guettanl.

Animal
; body slender, carrying a discoidly convoluted tnbnlar shell,

head obtuse, tentacles long and bristle-like, with the eyes at

their base, mantle not reflected over the shell, foot small, narrow.

Shell
; discoid, sometimes very thinly compressed, lens-shaped,

apex sunk in the nucleus of the coil, whorls varying from three

in number to seven, smooth or striated, sometimes keeled at

the periphery.

Of the Ammonite-shaped Lymnceacea associated in this genus we
have eleven species in Britain, nearly all that are known in Europe

;

and among them is one, the subject of our vignette, pre-eminent in

size, the largest form of Planorbis in the world. The body of this

mollusk is remarkably slim and tapering, enveloped by a mantle

which secretes a rotary coiling tubular shell of horny or glassy sub-

stance increasing wonderfully slowly in diameter. The head of the

animal is stout and obtusely proboscis-shaped, the tentacles slen-

der and bristle-like, with the eyes small and black at their inner

base, and the foot, as might be expected where the aperture of the

shell is so contracted, is small, narrow, and very flexible. The
most slenderly convoluted species are P. carinatus, complanatus,

vortex, and spirorbis, the two first encircled at the periphery by a

fine marginal keel ; a sixth species, P. contortus, is chiefly remark-

able for the closeness with which the whorls are pressed one upon
another; only one species has any definite sculpture, P. alius;
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the remainder have small glassy shells. P. glaber, allied to the

last-mentioned, is smooth and very much smaller ; and P. fonta-

nus, of a peculiar quoit-like form, convex above, concave below, is

smaller still. The last species, P. nitidus, better known to concho-

iogists as P. lacustris, is distinguished from all others by having

the whorls radiately divided internally by septa, and is fairly en-

titled to rank as a subgenus {Segmentina) . Sometimes the shell of

Planorbis is coiled to the right, sometimes to the left, but in a shell

of discoid growth it is not easy to detect the difference. The best

mode of observing it, is to notice the obliquity of the aperture.

The upper disk of the shell is the side on which the margin of the

aperture is the most advanced in growth. The animal of Planorbis,

more particularly that of P. corneus, emits a purple fluid, probably

blood, when irritated, retiring briskly into its shell.

Freshwater mollusks, as already observed, are much more evenly

distributed over the globe, with much less variation of type, than

land mollusks. Planorbis is the least varied of all. The shell is of

the same typical form throughout the whole of the Eastern Hemi-
sphere, and the species are fewer in number and less varied than in

the Western. From Greenland to Tasmania, scarcely more than

about thirty have been collected, one-half of which are European,

and eleven of these are in Britain. The remainder, of moderate

and small size, are scattered in Ceylon, India, Burmah, South

Africa, and Australia. We have none from the Malayan Ar-

chipelagos. In America, between Chili and the Northern United

States, there are not fewer than seventy species of Planorbis illus-

trative of two or three quite distinct types. Some of the Bahian

and West Indian species are of large size, though not so large as

the European P. corneus, and they have a peculiarly compressed re-

fulgent shell. The most distinct form of Planorbis is that repre-

sented by P. lentus, trivolvis, and bicarinatus, of the United States,

in which the whorls are broadly tumid and keeled on both sides,

and deeply sunk on both sides in the centre. This, in a country

where the Lymncece are of the same type as the British and almost

identical in species, is a point to be noted.

The British species of Planorbis are less local in their distribu-

tion than the Helices. Eight out of the eleven are present in all

parts of Britain, and on the Continent range southwards into the

islands of the Mediterranean, passing, with perhaps two exceptions,

into North Africa. P. corneus is found only in our eastern, south-

eastern, and midland counties ; P. carinaius belongs chiefly to the
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eastern and south-eastern counties ; and the little P. nitidus {Seg-

mentina) common in the neighbourhood of London, is a South-Eng-
land species, and ranges little south of the latitude of England on
the Continent. Planorbis inhabits all kinds of stagnant pools and
ditches and gently running brooks, chiefly adhering to flags and
other water-plants. When left dry in the bed of a stream by the

retiring of the water, the animal encloses itself within the shell

by an epiphragm.

The British species of Planorbis are :—
1. corneus. Shell large and ventricose, of five to five and a half

rudely striated faintly malleated whorls.

2. albus. Shell small, rather depressed, of four and a half to

five longitudinally thread-striated whorls.

3. glaber. Shell very small, smooth, glossy, convex above, rather

concave below, of four to four and a half rounded whorls.

4. crista. Shell very small, Nautiloid, of only three whorls,

covered by a membranaceous epidermis, which is puckered

and prolonged at the periphery into lashes.

5. carinatus. Shell moderate in size, very depressed, of five

slowly enlarging whorls, keeled externally a little below the

centre.

6. complanatus. Shell larger, very depressed, of five slowly en-

larging whorls, keeled externally at the basal edge.

7. vortex. Shell rather small, very thinly depressed, of six to

seven extremely slowly increasing whorls.

8. spirorbis. Shell small, very depressed, of five to six slowly

increasing faintly two-angled whorls.

9. coiitortus. Shell rather small, depressed, of six to seven

broader extremely closely coiled whorls.

10. fontanus. Shell minute, amber horny, of three and a half to

four whorls convexly sloping on both sides towards the

periphery.

11. nitidus. Shell minute, transparent amber horny, of three and

a half to four whorls sloping on the upper side towards the

periphery, divided internally at intervals by septa.
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1. Flanorbis corneus. Horny Planorbis.

Shell
; stout, rather ventricose, livid ash, greyish olive, or white,

more concave above than below, the

spire being conspicuously immersed,

whorls five to five and a half, glossy,

densely transversely striated, longitu-

dinally striated while young, then

faintly malleated; aperture obliquely

lunar-rounded, outer lip a little ex-

panded, not reflected.

Helix cornea, Linnaeus (1758), Syst.Nat. 10th

edit. p. 770 (not of Draparnaud).

Planorbis purpura and similis, Miiller (1774),

Verm. Hist, part ii. p. 154 and 166.

Helix nana, Pennant (1776), Brit. Zool. ed. iv.

vol. iv. p. 133. pi. lxxxiii. f. 125.

Helix cornu-arietis, Da Costa (1778), Brit. Conch, p. 60. pi. iv. f. 13.

Planorbis corneus, Poiret (1801), Coq. de VAisne, Prod. p. 87.

Planorbis Metidjensis, Forbes (1838), Moll. Alg. Ann. Phil. p. 254. pi. xiL

f. 5.

Planorbis Ptufouri, Graells (1846), Cat. Moll. HJspan. p. 11. pi. i. f. 11 to

15.

Planorbis (Coretus) corneus, Moquin-Tandon (1855), Hist. Moll. vol. ii.

p. 445. pi. 31. f. 32 to 38 and pi. xxxii. f. 1 to 6.

Planorbis JEtruscus, elophilus, NordensJcioldi, anthracius, Banaticus, ade-

losius, and aclopus, Bourguignat (1859), Rev. et Mag. de Zool. no. 12
;

Amen. Malac. vol. ii. p. 127 to 135. pi. xvi., xvii.

Hob. Pretty general in Europe. Siberia. North Africa. South-eastern,

eastern, and midland counties of England. (In muddy ponds and

ditches.)

This well-known species stands conspicuously alone in the series

on account of its colossal dimensions when compared with any other

European form of Planorbis. It is indeed the largest in any part

of the world, though nearly equalled in size by one or two Brazilian

and West Indian species. The animal, as represented of the

natural size in our vignette, is of dark reddish black, sluggish in its

movements, mostly swimming at the under surface of the water in

a half-contracted state, but very irritable ; and when irritated or

wounded it will emit a purple fluid. The shell is rather inflated

in growth, and has the surface faintly malleated as well as densely

transversely striated, and towards the apex, where the early growth

of the shell is seen, it is strongly striated longitudinally. The mal-
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leated appearance arises from the enlargement and diffusion, after

the first two or three whorls, of the longitudinal striae. The spire

is so much immersed that the inner edges of the whorls, usually

forming the wall of the umbilicus in spiral shells, are pushed into a

nearly flattened disk.

Planorbis corneus has a wide range on the Continent, passing into

Siberia, and over the islands of the Mediterranean into North
Africa; but it is curiously partial in Britain. In the ponds and

ditches of the eastern, south-eastern, and midland counties of Eng-
land, and of the south-eastern parts of Ireland, Planorbis corneus is

not uncommon ; but it does not appear in Cornwall or Devon, nor

in Scotland. In colour, the shell is mostly of a livid ash-grey,

passing into olive. Sometimes it is of a dark reddish olive, and

sometimes entirely white.

2. Planorbis albus. Wliite Planorbis.

Shell ; rather depressed, thin, whitish horny, covered with a scarcely

perceptible hairy epidermis, less concave above than

below, lower concavity a broadly excavated umbi- C2_)
licus, spire moderately immersed, whorls four and

a half to five, longitudinally very finely thread-

ridged, interstices faintly decussated with trans-

verse striae
;
aperture obliquely lunar ovate.

Planorbis albus, Miiller (1774), Verm. Hist, part 2. p. 164.

Planorbis villosus, Poiret (1801), Coq. de VAisne, Prod. p.

95.

Planorbis Mspidus, Vallot (1801), Cat. Moll, dela Cote-d'Or,

p. 5.

Helix Draparnaudi, Sheppard (1825), Trans. Linn. Soc. vol. xiv. p. 158.

Planorbis reticulatuSyllisso (1826), Hist. Nat. Europ. Merid. vol. iv. p. 98.

Planorbis Draparnaldi, Jeffreys (1830), Tram. Linn. Soc. vol. xvi. p. 386.

Gyraulus hispidus, Hartmann (1841), Erd. und Siissiv. Gast. pi. xxv.

Planorbis (Gyraulus) albus, Mo juin-Tandon (1855), vol. ii. p. 440.pl.

xxxi. f. 12 to 19.

Hob. Throughout Europe. Siberia. North Africa. (Everywhere com-

mon on water-plants.)

This is a thinly compressed form of Planorbis, in which the

whorls of the shell are longitudinally thread-striated, somewhat
after the manner of the early whorls of the preceding species, and
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they are covered with a slight hairy epidermis. The stria? do not,

however, become obsolete or irregular with age
;
they present a

neatly denned sculpture throughout, and on the periphery of the

outer whorl the central stria assumes a prominence inclining to the

magnitude of a keel. The spire, as seen on the upper disk of the

shell, is only moderately immersed. On the lower disk the whorls

form an even superficially concave umbilicus.

The animal of P. albus varies in colour from grey to reddish or

yellowish-brown. It is common on water-plants in all parts of the

British Isles. Mr. Macgillivray describes having collected it abun-

dantly in the Aberdeen Canal, on different species of Potamogeton,

and ascertained, by keeping specimens for many days alive, that it

fed on that plant with great voracity. " The animal," he adds,

" in walking in the water, bears the shell inclined at an angle of

from seventy to eighty degrees. Out of the water, it drags the shell,

laid flat, by sudden jerks." Abroad it has the same extended range

as the preceding species.

3. Planorbis glaber. Smooth Planorbis.

Shell ; rather convex, depressed above, concave below, thin, glossy,

greyish horny, sometimes iridescent, whorls four

to four and a half, rounded, smooth
;
aperture ob- ^

liquely lunar-rounded.

Planorbis glaber, Jeffreys (1830), Trans. Lhin. Soc vol. xvi. 1

;

p. 387.

Planorbis Icevis, Alder (1830), Trans. Nat. Hist.Soc. North-

umb. vol. ii. p. 337.

Hob. Throughout Europe. North Africa. Madeira. (On
water-plants in marshes, lakes, and ponds.)

This little glossy species, unnoticed by Continental writers, has

been well observed by Mr. Jeffreys. It is obviously distinct from

P. albus, with which species it is the nearest allied. The whorls

are tumidly rounded and smooth, and the shell is uniformly small.

Mr. Jeffreys thinks that P. cornu of Ehrenberg, P. JRossmasleri

of Auerswald, and P. gyrorbis of Seckendorf, are referable to P.

glaber. The animal is described by the same author as being

yellowish-grey, with rather short cylindrical tentacles, ending in a

blunt point ; foot rather broad, especially in front.
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4. Planorbis crista. Crest Planorbis.

Shell
;
elegantly discoid, rather depressed, greenish horny, trans-

parent, covered by a fine membranaceous epidermis,

disposed in transverse ridges which become puck- <^
ered, and serrate the periphery of the last whorl,

upper disk flattened, with the sutures rather deeply

impressed, lower disk excavately ivmbilicated in

the centre, whorls three, slightly angled, a little • -
a

keeled at the angle
;
aperture obliquely rounded, I

•

'

openly expanded. Si^^

Nautilus crista, Linnseus (1758), Syst. Nat. 10th edit. p. 709.

Turbo nautileus, Linnaeus (1767), Syst. Nat. 12th edit. p. 1241.

Planorbis imhricatus, M tiller (1774), Verm. Hist, part ii. p. 165.

Helix nautilea, Walker (1784), Test. Minut. f. 20, 21.

Planorbis imbricatus and cristatus, Draparnaud (1805), Hist. Moll. p. 44.

pi. i. f. 49 to 51, and pi. ii. f. 1 to 3.

Planorbis nautileus, Fleming (1814), JEclin. Hncyc. vol. vii. part 1. p. 69.

Planorbis (Gyraulus) nautileus, Moquin-Tandon (1855), Hist. Moll. vol. ii.

p. 438. pi. xxxi. f. 6 to 11.

Hob. Throughout Europe. North Africa. (On water-flags in ponds and

ditches.)

The minute semitransparent horny shell of this species, more
generally known to collectors by the second name which Linnaeus

gave to it, is composed of only three whorls, necessarily more ra-

pidly enlarging than if it consisted of a coil of a greater number ; and

the aperture expands like that of a French horn. But the character

which chiefly arrests attention is its crested coating of epidermis.

At frequent intervals during the growth of the shell it is puckered

on the periphery of the outer whorl, and a kind of crest is formed

of serrated lashes. The animal as described by M. Moquin-
Tandon is greyish-brown, minutely speckled with black, slow in its

movements and irritable, carrying its shell a little inclined when
crawling.

It may be observed, on reference to the synonymy, that Linnaeus

and Draparnaud both made two species of this. In adult speci-

mens, the puckered epidermis is sometimes conspicuous, while the

crest of lashes on the periphery is nearly obliterated ; and some-

times both are obliterated. The names crista and cristatus have

been given to young specimens, and nautileus and imbricatus to

adult specimens.

Planorbis crista is found on water-flags in ponds and ditches in
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all parts of our islands, and it extends on the Continent from tke

extreme north to south, passing into Algeria.

5. Planorbis carinatus. Keeled Planorbis.

Shell
;
very depressed, concave above, the spire being a little im-

mersed, concavely flattened below, pale horny,

smooth, glossy, whorls five, rounded above, con- 4^Z3i>
vex below, strongly keeled rather below the mid-

dle
;
aperture obliquely ovate, somewhat rhom-

boidal. I , )

Helix planorbis, Linnaeus (1758), Syst. Nat. 10th edit. p. 769 i.
;

(not of Da Costa).

Planorbis carinatus, Miiller (1774), Verm. Hist, part ii. p. 175 (not of

Studer).

Helix limbata, Da Costa (1778), Test. Brit. p. 63. pi. iv. f. 10 (not of

Draparnaud).

Planorbis acutus, Poiret (1801), Coq. de VAisne, Prod. p. 91.

Helix carinata
}
Montagu (1803), Test. Brit. p. 450.

Helix jplanata, Maton and Rackett (1807), Trans. Linn. Soc. vol. viii.

p. 109. pi. v. f. 14.

Planorbis umbilicatus, Studer (1820), Kurz. Verz. p. 92 (not of Miiller).

Planorbis lutescens and disciformis^ Jeffreys (1830), Trans. Linn. Soc. vol.

xvi. p. 385 and 521.

Planorbis planatus, Turton (1831), Man. p. 110. f. 92.

Planorbis (Gyrorbis) carinatus, Moquin-Tandon (1855), Hist. Moll. vol. ii.

p. 431. pi. xxx. f. 29 to 33.

Hob. Europe, widely diffused but partial. Siberia. England and Ire-

land. Chiefly in eastern and south-eastern counties. (In stagnant

marshes.)

This and the following species require to be examined together.

They resemble each other so closely as scarcely to show any per-

ceptible difference ; but there are differences and they are constant.

On comparing our figures of the shells, which are roughly drawn

but characteristic, it will be seen that P. carinatus is smaller and

more finely striated than P. complanatus, and that the encircling

keel is not so close to the basal edge. The lower disk in the upper

figure of P. carinatus is seen just below the keel, which is not the

case in the corresponding figure of P. complanatus, and the keel

by a correlation of growth winds more conspicuously into the aper-
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ture. The shell of P. carinatus is moreover paler in colour and
more glossy. There appears to be scarcely any appreciable diffe-

rence in the animals of the two species : both are violet-red, more or

less speckled with black, with long and slender tentacles.

P. carinatus is much less generally diffused than P. complanatus.

It occurs, however, in many wide-spread localities in England, be-

coming gradually more plentiful towards the eastern and south-

eastern counties.

6. Planorbis complanatus. Smooth Planorbis.

Shell
;
depressed, moderately concave above, the spire but little

immersed, concavely flattened below, dingy

horny, rather rough, whorls five, rounded above,

convex below, strongly keeled at the lower edge
;

aperture obliquely ovate, somewhat rhomboidal.

Helix complanata, Linnaeus (1758), Syst. Nat. 10th edit,

p. 769 (not of Montagu).

Planorbis umbilicatus, Miiller (1774), Verm. Hist, part ii.

p. 160.

Planorbis complanatus, Studer (1789), Faun. Helv. in Coxe,

Trav. Sivitz. vol. iii. p. 435 (not of Poiret nor Draparnaud).

Helix lacustris, Kazoumowsky (1789), Hist. Nat. Jorat, vol. i. p. 273.

Planorbus marginatus, Draparnaud (1805), Hist. Moll. p. 45. pi. ii. f. 11 to

13.

Helix cochlea. Brown (1818), Mem. Wern. Soc. vol. ii. p. 501. pi. xxiv.

f. 10.

Helix rhombea, and terebra Turton (1822), Conch. Diet. p. 47.

Planorbis rhombeus, Turton (1831), Man. p. 108.

Planorbis Sheppardi, Leach (1831), Turt, Man. p. 140.

Planorbis ( Gyrorbis) complanatus, Moquin-Tandon (1855), Hist. Moll.

vol. ii. p. 428. pi. xxx. f. 18 to 28.

Hab. Throughout Europe. Siberia. North Africa. England and Ireland.

(Everywhere present in marshes, ponds, canals, ditches.)

The shells of this and the preceding species, though resembling

each other closely in general appearance, were well distinguished

by Linnseus. In P. carinatus (Helix planorbis, Linn.), the keel is

nearly central ; in P. complanatus (Helix complanatus, Linn., but

more generally known to collectors as P. marginatus, Drap.), the

keel is quite on the basal edge of the whorl. The name complanatus



BRITISH MOLLUSKS.

is not the most appropriate, for the species is the less smooth of the

two, and it is darker in colour. It is much the commoner, being

present in all parts of Britain, excepting Scotland, in stagnant

marshes, ponds, canals, and ditches. Dr. Gray remarks that P.
complanatus breeds very rapidly in ponds of warm water that is

emitted from steam-engines in Yorkshire ; and the specimens found

in such situations have a curious tendency to assume a more spiral

form. The range of P. complanatus abroad is similar to that of

P. carinatus, and the two species are very closely connected by an

intermediate form, P. submarginatus of Cristofori and Jan, P. in-

termedins of Charpentier.

7. Planorbis vortex. Whirl Planorbis.

Shell
;
extremely depressed, fulvous horny, thin, upper disk mo-

derately concave with the sutures rather in-

dented, lower disk flatly concave, with the whorls

sloping to the lower margin, where they are ob-

tusely angled ; whorls six to seven, very nar-

row, increasing very slowly, faintly obliquely

striated
;
aperture obliquely lunar, lip simple.

Helix vortex, Linnaeus (1758), Syst. Nat. 10th edit. p. 772.

Planorbis vortex, Miiller (1744), Hist. Verm, part 2. p. 158.

Helix planorbis, Da Costa (1778), Test. Brit. p. 65. pi. iv.

f. 12 (not of Linnaeus).

Planorbis tenellus, Studer (1820), Kurz. Verz. p. 92.

Planorbis compressus, Michaud (1831), Compl. p. 81. pi. xvi. f. 6 to 8.

Planorbis ( G-yrorbis) vortex, Moquin-Tandon (1855), Hist. Moll. vol. ii.

p. 433. pi. xxx. f. 34 to 37.

Hab. Throughout Europe. Siberia. North Africa. (On plants in shal-

low stagnant water.)

P. vortex and spirorbis are very similar, and should also be studied

together. Their shells are of all land shells the most thinly, slowly,

and flatly coiled. That of P. vortex is composed of from six to

seven whorls, sloping towards the lower margin, where it is obtusely

keeled, and the lower disk of the shell is consequently less concave

than the upper. In P. spirorbis the shell is smaller, and has from

one to two fewer whorls, the whorls are less angled at the peri-

phery, and more truly discoid, so that the two disks are nearly equally

concave. In both species the animals are purplish reddish-brown,



FAMILY LYMN/EACEA. 145

minutely speckled with black, and are in all respects similar. When
the animal of P. vortex retires into its shell in a torpid state from

lack of moisture while the shallow pools which it inhabits are dried

up, it forms a callous ridge within the margin of the aperture.

Mr. Macgillivray, who carefully observed the habits of this species

from specimens collected in the neighbourhood of Aberdeen, re-

marks that the animal slowly glides along the surface of a stem

or leaf under water by a series of undulations. Every now and
then the shell is jerked forward by a sudden movement, which is

not performed by the foot, but by the muscles which pass from it,

or along the neck into the body. It is abundantly diffused through-

out the British Isles, and in all parts of Europe, passing into Siberia

and North Africa.

8. Planorbis spirorbis. Roll Planorbis.

Shell
;
extremely depressed, dingy horny, thin, upper and lower

disk nearly equally concave, each showing impressed

sutures ; whorls five to six, finely striated, convex, ~^—S^

slightly angled at the margin of both disks
;
aper-

ture lunar ovate, mostly ridged within.

Helix spirorbis, Linnaeus (1758), Syst. Nat. 30th edit. p. 770.

Planorbis spirorbis, Miiller (1774), Verm. Hist, part ii. p. 16]

.

Planorbis rotundatus, Poiret (1801), Prod. p. 93.

Planorbis leucostoma, Millet (1813), Moll. Maine et Loire,

p. 16.

Planorbis septemgyratus, Ziegler (1835), Possm. Icon. vol. i. p. 10G. f. 64.

Planorbis Perezii, Graells (1850), Dupuy, Hist. Moll. vol. iv. p. 411. pi.

xxv. f. 6.

Planorbis fragilis, Millet (1854), Moll. Maine et Loire, 3rd edit. p. 43.

Planorbis (GyrorbisJ spirorbis and rotundatus, Moquin-Tandon (1855),

Hist. Moll. vol. ii. p. 435 and 437. pi. xxx. f. 38 to 46 and pi. xxxi.

f. 1 to 5.

Hob. Throughout Europe. Siberia. North Africa. (On plants in shal-

low stagnant water.)

This species is very closely allied to the preceding, and it has a

similar distribution. Both were, however, separately distinguished

by Linnseus and Miiller, and they have been regarded as separate

species by all subsequent writers on the subject. Typical speci-

mens of P. spirorbis are composed of fewer whorls than P. vortex,
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and they are more truly discoid, the upper and lower disk of the

shell being almost equally concave, and each showing impressed

sutures. The aperture varies in outline according to the greater or

less development of keel on the edge of either disk.

9. Planorbis contortus. Twisted Planorbis.

Shell
;
depressed, brownish horny, upper disk flat with the sutures

impressly channelled, lower disk broadly exca-

vately umbilicated ; whorls six to seven, extremely G2)

closely coiled one upon the other, finely striated,

rounded at the periphery, gently sloping to the

edge which is obtusely angled; aperture small,

compressly lunar.

Helix contorta, Linnaeus (1758), Syst. Nat. 10th edit. p. 770.

Planorbis contortus, Miiller (1774), Verm. Hist, part ii.

p. 162.

Helix crassa, Da Costa (1778), Brit. Conch, p. 66. pi. iv.

f.ll.

Helix umbilicata, Pulteney (1799), Cat. Dorset.

Planorbis (Bathyomphaliis) contortus, Moquin-Tandon (1855), Hist. Moll.

vol. ii. p. 443. pi. xxxi. f. 24 to 31.

Hob. Throughout Europe. Siberia. (In ponds and ditches.)

The shell of this small Planorbis has the whorls more closely

coiled one upon the other than that of any other mollusk. Although

of truly discoid growth, the under surface is distinctly and largely

umbilicated ; the upper surface is very little concave, and the sutures

of the very narrow whorls are impressly channelled throughout.

The animal is dusky brown about the head and neck, black at the

foot ; and the tentacles are rather elongately setaceous, tapering to

a point. It lives among the roots and stems of water-plants, in

ponds and ditches throughout Britain, but it is local ; on the Con-

tinent it is also generally diffused, passing in an easterly direction

into Siberia and southwards to the islands of the Mediterranean.

Planorbis contortus is sluggish and irritable, says M. Moquin-
Tandon, allowing itself to sink in the water on being touched. It

then rises with a slightly jerking movement, carrying its shell hori-

zontally, and on reaching the surface manages to let it float.
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10. Planorbis fontanus. Fountain Planorbis.

Shell
;
depressed, bright amber horny, upper disk with the spire a

little immersed towards the apex, lower disk with

a moderate-sized sunk umbilicus ; whorls three

and a half to four, convexly sloping on both sides

towards the periphery, which is angularly rather

produced
;

aperture horizontally triangularly

lunar.

Helix fontana, Lightfoot (1786), Phil. Trans. Roy. Soc. vol.

lxxvi. p. 165. pi. ii. f. 1.

Planorbis complanatus, Draparnaud (1805), Hist. Moll.

p. 47. pi. ii. f. 20 to 22 (not of Studer nor Poiret).

Helix lenticularis, Alten (1812), Si/st. Abhandl. Augsb. p. 35. pi. ii. f. 4.

Planorbisfontamis, Fleming (1814), Pdin. Pncyc. vol. vii. p. 69.

Planorbis lenticularis, Sturm (1829), Deutscli. Faun. vol. viii. f. 16.

Planorbis nitidus, Gray (1840), Turf. Man. p. 268. pi. viii. f. 93 (altered in

edit, of 1857 to P. fontamis).

Hippeutis lenticularis, Hartmann (1842), JErd. und Stiss. Gasterop. p. 51.

Planorbis (Hippeutis) fontamis, Moqum-Tanclon (1855), Hist. Moll. vol. ii.

p. 426. pi. xxx. f. 10 to 17.

Hob. Throughout Europe. Siberia. (In ponds and clear streams, on

water-plants.)

Forbes and Hanley and Mr. Jeffreys have named this species

Planorbis nitidus on the ground that it is in chief part the P. niti-

dus of Miiller, but Moquin-Tandon has clearly shown that our

next species is Midler's P. nitidus ; and he has been followed in

that opinion by Dr. Gray. P.fontanus, the smallest of the genus,

has a bright transparent amber horny shell of only three and a half

to four whorls, sloping in a peculiar quoit-like form towards the

periphery, and the aperture assumes a horizontal, triangularly lunar

shape. The umbilicus is small compared with its ordinary dimen-

sions in Planorbis, and instead of being superficial it has a sunken

aspect. The animal is of a dusky grey, sometimes tinged with

yellow and finely dark-speckled, timid and slow in its movements.

The tentacles are long and filiform, and but little flexuous. The
eyes are rather large, round, and black. The species is very

generally and w7idely diffused over the same range of latitude

as the preceding.
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11. Planorbis nitidus. Shining Planorbis.

Shell
; depressed, semitransparcnt amber horny, upper disk with

the spire a little immersed, lower disk convexly

flattened with a rather narrow sunken umbilicus,

whorls three and a half to four, convexly sloping

on the upper part towards the periphery which '^^--^

is obtusely angled, last whorl marked with a few

distant radiating lines indicating internal septa.

Panorbis nitidus, Miiller (1774), Verm,. Hist, part ii. p. 163

(not of Forbes and Hanley, nor Jeffreys).

Helix Uneata, Walker (1784), Test. Minut. Bar. p. 8. pi. i.

f. 28.

Nautilus lacustris, Lightfoot (1786), Phil. Trans. Boy. Soc. vol. lxxvi.

p. 163. pi. i. f. 1 to 7.

Helix nitida, G-melin (1788), Syst. Nat. p. 3624.

Planorbis complanatus, Poiret (1801), Prod. p. 93.

Planorbis clausulatus, Ferussac (1820), Journ. Phys. p. 240.

Planorbis nautilus, Sturm (1823), Deutsch. Faun. vol. vi. pi. xv.

Segmentina Uneata, Fleming (1828), Brit. Anim. p. 279.

Segmentina nitida, Fleming (1830), JEdin. Eneyc. vol. xii.

Hemithalamus lacustris, Leach (1831), Turt. Man. p. 137.

Segmentaria lacustris, Swainson (1840), Treat. Malac. p. 338.

Planorbis (Segmentina) nitidus, Moquin-Tandon (1855), vol. ii. p. 424.

pi. xxx. f. 5 to 9.

Hob. Central and (perhaps) Northern Europe. Chiefly in south of Eng-

land ; rare in Scotland and Ireland. (In ponds and ditches, on duck-

weed and other water-plants.)

The shell of this species is distinguished in a very characteristic

manner by the presence of three or four septa within the last whorl,

and when seen externally they give the whorl an appearance of

being radiately divided into segments. They were described by
Miiller, the founder of the species, as " streaks like ligaments,"

which he supposed to be the repairs of fractures. Mr. Jeffreys con-

siders them as being somewhat analogous to the parietal teeth of

Pupa and Vertigo, which is not improbable. The shell of P. niti-

dus is rather larger and duller in aspect than that of the preceding

species, and the whorls do not slope into so prominent an angle at

the periphery, whilst they are more flattened around the umbilicus,

which is smaller.

It has been observed that Planorbis nitidus is rather more active

in its movements than others of the genus, and carries its shell
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quite horizontally. Its geographical range is not very clearly esta-

blished. It is not uncommon among duckweed and dead leaves

in the neighbourhood of London ; and it is recorded as having been

collected in Ireland and in the south of Scotland. On the Conti-

nent it does not appear to have been noticed south of the Pyrenees.

Central Europe seems to be its chief area of habitation, and it is

said to have been collected in Sweden.

Animal; body ocellated, carrying a transparent sinistrally coiled

shell, over the edge of which the mantle is sometimes reflected,

fringed with digitate lobes, foot lanceolate and pointed behind,

obtuse in front, yellow, clouded more or less with very minute

dusky specks, head rather truncate, furnished with two con-

tractile filiform tentacles which are broad at their base, at the

inner corner of each base are situated the eyes, black and con-

spicuous.

Shell
;

sinistral, ovate and ventricose or fusiformly oblong, trans-

parent, glassy, of four whorls with the spire short, or of five

whorls with the spire attenuated
;
aperture ovate, lip simple,

columella thinly callously twisted.

This pretty mollusk, with its ocellated colouring seen through a

transparent sinistrally convoluted shell, and with its curiously digi-

tate fringe-lobed mantle, is the European representative of a genus

belonging more especially to Australia and Central America. In

Australia and New Zealand, some thirty species of Physa have

been collected, many of them covered with an epidermis and of

Physa fontinalis.

Genus II. PHYSA, Draparnaud.
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large size, and nine of them are of a form (Ameria) found in no

other part of the world, in which the upper, or hinder, portion of

the shell is sharply angled. As many as fifty species of Physa inhabit

the continent and islands lying between Bahia and the Northern

United States, three of which, P. Maugerce, influviata, and aurantia,

natives respectively of Jamaica, Guatemala, and Mazatlan, are con-

spicuous for their size and dark shining surface. In Europe there

are but four species of Physa, and only two of these pass into

Britain. P. fontinalis is plentifully distributed in our ponds and

ditches and running brooks. P. hypnorum is more partially diffused

and scarcer, and on the Continent it is one of the few mollusks

whose range of habitation is limited to the north side of the

Pyrenees.

Our two Physce are very distinct from each other. P. fontinalis

is of a rather inflated oval form, having the mantle reflected over

the shell on either side in a digitate fringe-like lobe. Sometimes it is

lobed pretty evenly along each side, sometimes, as in the variety re-

presented in our vignette, more in the direction of the columella and

spire, the lobe on the columellar side being the larger. The por-

tion of the animal seen through the transparent shell, is delicately

ocellated. P. hypnorum is of a fusiformly oblong shape, and has a

more attenuately convoluted shell with no lobed overlapping of the

mantle. For this reason it has been set apart as a separate genus

(Aplexa). In both species, the foot of the mollusk is lanceolately

pointed behind, the respiratory and other important organs are on

the left side of the animal, the shell is therefore convoluted to the

left, and the tentacles are filiform, or bristle-like, as in Planorhis,

which genus it resembles also in having the eyes at their inner

base. The difference in the structure of the shell in Planorbis

and Physa, one producing a discoidly convoluted, the other an in-

flated oval one, contrasts remarkably with their similarity in other

respects.

The Physce, esj^ecially P. hypnorum, are active in habit, whether

swimming, foot uppermost, on the surface of the water, holding

themselves stationary at different depths in the water, or gliding

through it in sudden jerks by an hydraulic action of the foot. By
bringing the lateral margins of this organ into contact, the animal

constructs a tube for inhaling and suddenly expelling the water

either upwards or downwards. Montagu stated, and the statement

has been repeated by Jeffreys, that the animal spins a mucous

thread for letting itself down in the water and rising again for re-
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spiration, but I have not succeeded in confirming this observation,

and have great doubts of its accuracy.

One or two species of Physa of the ordinary P. fontinalis type

have been collected in Syria, China, Singapore, and the Philip-

pine and Sandwich Islands, and a single curiously turriculate

species with a delicate transparent glassy shell has been lately dis-

covered in Egypt, and at Benguela, south of the Congo Biver. At
Natal, in the same range of habitation, another singularly opposite

form of Physa occurs, short and globose, with the spire not at all

exserted, having the columella truncated at the end {Physopsis)
;

and a second species of this form has been lately collected at Port

Essington, North Australia.

The British Physa are :—
1. fontinalis. Shell sinistral, ovate, transparent, of four smooth

whorls, the last of which is ventricosely inflated.

2. hypnorum. Shell sinistral, fusiformly oblong, transparent, of

five smooth whorls, convoluted attenuately.

1. Physa fontinalis. Stream Physa.

Shell
;

sinistral, ovate, mostly subglobose, yellowish horny, very

thin and transparent, almost glassy,

spire short, rather obtuse, sometimes

produced, whorls four, convex, smooth,

moderately shining, faintly irregularly

striated in the direction of the lines

of growth, opakely margined at the

sutures, last whorl inflated
;
aperture

pyriformly ovate, columella slightly

callously twisted.

Bulla fontinalis, Linnseus (1758), Syst. Nat. 10th edit. p. 727.

Planorbis bulla, Miiller (1774), Verm. Hist, part ii. p. 167.

Turbo adversus, Da Costa (1778), Test. Brit. p. 96. pi. v. f. 6.

Bulimus perla, Miiller (1781), Naturf. vol. xv. p. 6. pi. i.

Bulimusfontinalis, Bruguiere (1789), JEnc. Meth. Vers, vol. i. p. 306.

Physa fontinalis, Draparnand (1801), Tabl. Moll. p. 52.

BLelix bullaoides, Donovan (1803), Brit. Shells, vol. v. pi. clxviii. f. 2.

Bulla fiuviatilis, Turton (1819), Conch. Diet. p. 27.

Limnea fontinalis, Sowerby (1823), Gen. Limn. f. 8.

Bulimusfontinalis, Beck (1837), Ind. Moll. p. 117.
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Physa (BalimusJ fontinalis, Moquin-Tandon (1855), Hist. Moll. vol. ii.

p. 451. f. 9 to 13.

Hub. Throughout Europe. (On aquatic plants, both in stagnant and running

water.)

Common as this sinistral water-snail is throughout Britain and

the whole of Europe, not only in tranquil ponds, ditches, and canals,

but also in running brooks, it is not often seen with the mantle so

neatly developed as in our vignette of a living specimen crawling

on a leaf of Potamogeton, from a drawing obligingly contributed by

Mr. Berkeley. The animal has not been observed in this country

with the care it merits. Dr. Gray has given a woodcut of it, and

it is figured by Forbes and Hanley, but Mr. Jeffreys' figures of

this plentifully distributed mollusk are a copy of those of Moquin-

Tandon. More original observation of the animal of Physa fonti-

nalis is needed, for there are certainly two very distinct forms of

the species. The mantle is distinguished in a very characteristic

manner, by being reflected on either side of the shell in a digitate

lobe. In the short subglobose form figured by the above-named

authors, the lobes are quite lateral, but in the oblong form, with a

more produced spire represented in our vignette, it will be seen that

the right lobe is towards the front, and the left lobe is towards the

apex of the shell, the right lobe being always more digitate than the

left. Dr. Gray relates, in his edition of 1840 of Turton's ' Manual,'

that Mr. James Sowerby sent him a specimen of the long-spired

variety of Physa fontinalis under the name of Physa acuta ?,

which he received from Anglesey, and continued to breed in his

waterbutt. Mr. Sowerby named it acuta ?, as differing from the

common species in the following particulars :
—" One of the lobes,"

he says, "covers the columella and is five-parted, the other is turned

upon the spire, and is three-parted." This interesting variety is the

mollusk of our vignette, but it is not the Physa acuta, which is quite

another species, a native of Central and Southern France, in which

the mantle is not reflected.

The shell of Physa fontinalis is extremely thin and transparent,

and of a bright yellowish horny substance, moderately glossy. It

is composed of four whorls, always convoluted sinistrally, and has

a pyriformly ovate aperture, with the columella slightly callously

twisted. Its range of habitation appears to be very general through-

out Europe. Near London, it may be found abundantly in such

places as the marshy parts of Battersea and the Isle of Dogs.
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2. Physa hypnorum. Moss Physa.

Shell
;

sinistral, fusiformly oblong, very thin, transparent, brittle,

shining, spire attenuately produced, whorls

five, convex, faintly irregularly striated in A
the direction of the lines of growth, opake- L *\

ly margined at the sutures
;

aperture ob-
j
\

J

liquely ovate, rather narrow, columella cal- a

lously edged.

Bulla hypnorum, Linnams (1758), S//st. Nal. 10<h % i

.

edit. p. 727.

Planorbis turritus, Miilkr {177 1), Verm. Hist, pari n

p. 169.

Bulla turrita, Gmelin (1788), Syst. Nat. p. 3428.

Helix marmorata, Gmelin (1788), Syst. Nat. p. 3665.

Bulimus hypnorum, Bruguiere (1789), Pine. Meth. Vers, vol. i. p. 301.

Physa hypnorum, Draparnaud (1801), Tail. Moll. p. 52.

Physa turrita, Studer (1823), Kurz. Verz. p. 92.

Limnea turrita, Sowcrby (1853), Gen. Limn. f. 10.

Aplexa hypnorum, Fleming (1828), Brit. Anim. p. 276.

Nauta hypnorum, Leach (1831), Turt. Man. p. 152.

Physa cornea, Massot (1845), Soc. Ayr. Pyr.- Orient, vol. vi. part 2. p. 236.

f. 4.

Physa (Nauta) hypnorum, Moquin-Tandon (1855), Hist. Moll. vol. ii.

p. 455. pi. xxiii. f. 11 to 15.

Hah. Northern and Central Europe to the Pyrenees. Arctic Siberia.

Throughout Britain. (In ponds and ditches, upon blades of grass

and other plants.)

This more elongated species is very distinct from the preceding,

and it is not without good grounds that it has been regarded as

a separate genus, Ajplexa. In Physa fontinalis the mantle is re-

flected over the shell on either side in a fringed or digitate lobe

;

in Physa hypnorum it is not reflected beyond the merest lodgment

on the edge of the shell ; and the shell, notwithstanding, is the

more brittle and glossy of the two. Another peculiarity in the

species under consideration, consists in the tentacles being more
slenderly subulate, whilst the animal is altogether darker in colom\

There is, too, an additional whorl in the shell. The mantle of

P. hypnorum, according to the observations of M. Desmoulins, is

ocellated with yellow or golden spots, like that of _P'. fontinalis.

Its range of habitation is rather partial in Britain, and in

Europe its place is taken below the Pyrenees by Physa acuta. It
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prevails more towards the north ; and was collected by Middendorf
in Arctic Siberia.

Lymnasa limosa.

Genus III. LYMNiEA, Bruguiere.

Animal; body ovate, carrying a horny shell varying greatly in

structure, but mostly ventricosely inflated, mantle reticulated,

sometimes capaciously reflected over the shell, foot obtusely

attenuated behind, truncate in front, with the margin slightly

undulate, head obtuse, furnished with two flat obliquely trian-

gular tentacles, with the eyes on obscure tubercles at their

inner base.

Shell
;
varying from ventricosely ovate of four whorls to elongately

turreted of eight whorls, with the spire proportionally sharply

acuminated, yellowish horny, sometimes extremely thin and

transparent, smooth or malleated, columella arcuately twisted,

lip simple, columellar lip more or less appressly dilated on the

body whorl.

On comparing the Lymncea limosa of our vignette with the JPhysa

fontinalis figured at the head of the preceding genus, it will be seen

that not only do the shells differ in their manner of convolution,

the first-named being coiled to the right, the second to the left,

but that there is an important difference in the animal's tentacles.

As in Thysa, the foot of Lymncea is pointed behind, the head is trun-

cate and the eyes are similarly placed ; the tentacles are different.

Those organs are no longer filiform, or bristle-like, but flatly broadly

triangular. Along with this difference in the tentacles, there is a
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difference in the structure and composition of the shell. It is ex-

tremely variable in form, sometimes sharply fusiform, sometimes

rotundately inflated, and it is of a dull horny striated or malleated

texture, never vitrified to anything approaching a porcelain gloss.

This remark applies, however, only to the Lymncece proper, of

which we have six species in Britain. The two remaining species,

L. glutinosa and involuta, have an extremely thin bright trans-

parent shell, covered almost entirely by a reflected extension of

the mantle ; and many authors consider them entitled to rank as

a separate genus, Amp7iipeplea.

Lymncea is represented in its distribution over the globe in three

very distinct forms. In India, neighbourhood of Calcutta, the shell

is of a characteristic cylinclrically oblong form. In the Malayan
islands and Punjaub districts of India, it is of a peculiar silvery-

horny substance marked with opake-white linear streaks. In

Western Asia north of the Himalayas, over the whole of Europe

extending to Greenland, and over all the United States, the Lymncece,

excepting L. glabra and the section Amph'peplea, produce a dull

horny malleated shell, such as we have already described. The
inland waters of Central America and Australia have few Lymncece

;

they are chiefly inhabited by Physce. In the Patagonian and Chi-

lian waters of South America the two genera are mainly dispensed

with in favour of another type peculiar to that locality, Chilina.

The Lymncece of Western Asia and Europe are plentiful in indi-

viduals, but comparatively limited in species
;
and, unlike other

Caucasian genera, which diminish in species as they are further re-

moved from the central area of the general molluscan fauna, they

all pass into Britain. Other species have been described by Conti-

nental authors, but they do not appear to me to be tenable.

Another peculiarity in the distribution of the Caucasian Lymncece is,

that nearly all the species appear to pass in a modified form into

the United States. The species of the two countries, if not identical,

present a marked degree of parallelism,

—

L. limosa with L. cata-

scopium, L. auricularia with L. macrostoma, L. stagnalis with L.

jugularis, L. palustris with L. elodes, and L. truncatula with X.

desidiosa. Our L. glabra and the two Amphipeplece, L. glutinosa

and involuta, have no representative in America
;

and, conco-

mitant with this, there is a peculiarity in their geographical dis-

tribution in Europe. Like Physa hypnorum, they are not found

south of the Pyrenees. L. involuta, it should be mentioned, is a

doubtful species, perhaps a variety of L. glutinosa in which the
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spire is immersed. It iias only been collected in the south, of

Ireland. The only other species of Ampliipeplea at present known
are three of fine dimensions, collected respectively at the island

of Luzon, Philippines, and in the vicinities of Moreton Bay and of

Melbourne, Australia.

The animal of Lymncea varies in colour and marking. Some-

times the body is speckled with dusky sometimes with opake-white

dots ; the mantle is generally cloudedly reticulated. L. stagnalis

and limosa, as observed in the vivarium, are decidedly carnivorous.

Mr. Jones, the active Secretary of the Cotteswold Club, informs me
that he has frequently given them dead bleak and other small fish,

which they have reduced to a skeleton in a very short time, although

abundance of vegetable food was at hand.

The British species of Lymncea are :

—

1. limosa. Shell obliquely ovate, of four whorls, of which the

last is ventricosely inflated.

2. auricularia. Shell squarely semiglobose, of three to four

whorls, of which the last is very largely widely expanded.

3. stagnalis. Shell ovately turreted, with the spire acuminately

produced, of five to six whorls, of which the last is globosely

inflated.

4 palustris. Shell oblong-ovate, rather solid, of five to six

whorls, rough grey, fuscous red in the interior.

5. truncatula. Shell smaller, acuminately ovate, rather solid,

of five to six roughly striated whorls.

6. glabra. Shell small, elongately turreted, with a subcylin-

drical spire, of eight rather closely convoluted smooth silky

whorls.

7. glutinosa. Shell globosely ovate, extremely thin and trans-

parent, of only three whorls, having the columellar lip largely

membranaceously reflected over the body whorl.

8. involuta. Shell subtruncately oval, extremely thin and trans-

parent, with the spire immersed, of three to four whorls,

having the columellar lip largely membranaceously reflected

over the body whorl.



FAMILY LYMN7I5ACEA. 157

1. Lymncea limosa. Mud Lymncea.

Shell
;

obliquely ovate, eompressly minutely umbilicated, rather

thin, yellowish horny, spire

short, acuminated, whorls four,

convex, irregularly striated in

the direction of the lines of

growth, the last much the

largest, ventricosely inflated

;

aperture ovate, columella arcu-

ately twisted, lip broadly ap-

pressed over the umbilicus.

Helix limosa, Linnreus (1758), Syst. Nat. 10th edit. p. 774.

Buccinum peregrum, Miiller (1774), Verm. Hist, part ii. p. 130.

Helix putris, Pennant (1777), Brit. Zool. p. 139. f. 137 (not of Linnaeus).

Helix peregra, inflata, and teres, Gmelin (1788), Syst. Nat. p. 3659, 66, 67.

Buccinum medium and rivale, Studer (1789), Faun. Helv. Coxe, Trav. in

Switz. vol. in. p. 433, 434.

Bulimus pereger, Brngniere (1789), Lnc. Metli. Vers, p. 301.

Bulimus limosus, Poiret (1801), Coq. de VAisne, p. 39.

Limneus pereger, Draparnaud (1801), Tail. Moll. p. 48.

Helix lutea, Montagu (1803), Test. Brit. p. 380. pi. xvi. f. 6.

Limneus ovatus, Draparnaud (1805), Hist. Moll. p. 50. pi. ii. f. 30, 31.

Limneusfontinalis, Studer (1820), Kurz. Verz. p. 93.

Limnceus vulgaris, C. Pfeiffer (1821), Heut. Moll. vol. i. p. 89. pi. iv. f. 22.

Limnea intermedia, Ferussac (1822), Lam. Anim. vol. vi. part 2. p. 162.

Lymncea limosa, Fleming (1828), Brit. Anim. p. 274.

LymncBa putris, Fleming (1830), JEdin. LJncyc. vol. vii. p. 77.

Crulnaria peregra, Leach (1831), Tart. Man. p. 146.

Limnea marginata, Michaud (1831), Comp. de Lrap. p. 88. pi. xvi. f. 15, 16.

Limnea tliermalis, Boiibee (1833), Bull. Hist. Nat. p. 28.

Limnea lineata, Bean (1834), Mag. Nat. Hist. vol. vii. p. 493. f. 62.

Gulnaria ovata, Beck (1837), Ind, Moll. p. 114.

Lymnea lacustris, Potiez and Michand (1838), Moll, de Douai, vol. i. p.

219. pi. xxii. f. 11, 12.

Lymncea p>er;grina, Maudnyt (1839), Moll, de la Vienne, p. 95.

Amphipeplea lacustris, Brown (1845), Illus. Conch, p. 30. pi. xv. f. 24.

Limnaa Burnetii, Alder (1848), Ann. and Mag. Nat. Hist. Ser. 2. vol. ii.

p. 396. pi. xi. f. 1 to 3.

Limnaa glacialis, Dnpuy (1849), Cat. JExtr. Test. no. 199.

Limnaa Trencaleonis and Nouletiana, Grassies (1849), Moll, de VAgenais,

p. 163 and 166.

Lymncea Hookeri, Kecve (1850), Pro. Zool. Soc. Lond. part 18. p. 49.



158 BRITTSH MOLLUSKS.

Lymnma Boissii, Dupuy (1851), Hist. Moll. vol. v. p. 479. pi. xxv. f. 9.

Lymncea teres, Bourguignat (1853), Voy. Mer Morte, p. 58.

Lymncea (Gulnaria) ovata and limosa, Moquin-Tandon (1855), Hist. Moll.

vol. ii. p. 465 to 470. pi. xxxiv. f. 11 to 16.

Hab. Throughout Europe. Siberia. Thibet. Afghanistan. (In ponds,

lakes and ditches, and in springs at various elevations.)

Water snails, as we have already remarked, are distributed over

the globe, with less variation of typical character than land snails.

Lymnea limosa, more generally known to collectors by the name
peregra than by its Linnean name, is perhaps the most abundantly

and widely diffused of all our mollusks. It is the common pond
snail both of the Germanic and Lusitanian regions of Europe, it

ranges over Western Asia from Siberia to Afghanistan and Thibet,

and it is so nearly approached in the United States by Mr. Say's

L. catascopium that doubts are entertained whether the two alleged

species are really distinct. It has also a near representative in

Greenland in L. Valilii. The shell of L. limosa is yellowish horn-

colour, generally of a uniform tint, but it is extremely variable in

form. The variability is, however, clearly a modification of the

same specific type. There is no fear of mistaking the most widely

inflated form of L. limosa for L. auricularia. All the numerous

variations of the species arise simply out of a more or less elongately

spired plan of convolution ; the remaining differences follow in

the order of correlation of growth. Where the spire is shortest, as

in the variety which has been named L. JBurnettii, the whorls are

most inflated ; where it is longest, as in a Thibetan variety named
L. SooTceri, they are the most restricted in diameter.

The animal of L. limosa varies chiefly in colour. It is described

by different observers as being dark-grey or brown, or greenish-

brown or olive-yellow, mottled with grey or black, and sometimes

speckled with opake yellow or white. The tentacles are flatly tri-

angular, broad at the base, with the eyes, small clear and bright,

between them. Sometimes the body and shell are convoluted

sinistrally ; it is however the exception, not as in Physa the rule,

of growth. Specimens in this state Mr. Metcalfe informs me he

once collected in the neighbourhood of Scarborough, but never

in any other locality. The largest specimens he ever found of

L. limosa of the regular dextral growth were in some ponds on the

north side of Hampstead Heath.
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2. Lymnsea auricularia. Ear-shaped Lymneea.

Shell ; somewhat squarely semiglobose, compressly umbilicated,

rather thin, pallid horny, spire very small, sharp, whorls three

to four, convex, irregularly striated in the direction of the lines

of growth, sometimes evanescently obscurely irregularly ridged

and malleated in the opposite direction, extremely rapidly

enlarging, last whorl abruptly widely auricularly inflated

;

aperture very large, outer lip thinly expanded, columella cal-

lously twisted, lip appressly dilated over the umbilicus.

Helix auricularia, Linnaeus (1758), Syst. Nat. 10th edit. p. 774..

JBuccinum auricula, Miiller (1774), Verm. Hist, part 2. p. 126.

Turbo patulus, Da Costa (1774), Test. Brit. p. 95. pi. v. f. 17.

Bulimus auricularius, Bruguiere (1789), JEnc. Meth. Vers, vol. i. p. 304.

Limnceus auricularius, Draparnaud (1801), Tabl. Moll. p. 48.

Radix auriculatus, De Montford (1810), Conch. Syst. vol. ii. p. 207.

Limneus acronicus and Hartmanni, Studer (1820), Kurz. Verz. p. 93.

Limneus acutus, Jeffreys (1830), Trans. Linn. Soc. vol. xvi. p. 373.

Gulnaria auricularia, Leach (1831), Turt. Man. p. 148.

Limneus ampullaceus, Bossmassler (1835), Leon. Moll. vol. ii. p. 19. f. 124.

Gulnaria ampla, Monnardii, and Hartmani, Hartmann (1842), LJrd. und

Suss. Gast. p. 69 to 72. pi. v. to vii.

Limncea canalis, Villa (1851), Dup. Hist. Moll. vol. v. p. 482. pi. xxii.

f. 12.

Limncea (Gtdnaria) auricularia, Moquin-Tandon (1855), Hist. Moll. vol. ii.

p. 462. pi. xxxiii. f. 21 to 31. and pi. xxxv. f. 1 to 10.

Hob. Nearly throughout Europe, but local. Siberia. Cashmere. Central

and southern England and Ireland. (In ponds, lakes, marshes, or

on aquatic plants.)

The shell of this species is composed of a whorl less than that of

the preceding species, and it is especially distinguished by its
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rapidly enlarging growth ; the last whorl is so abruptly and widely

outspanned as almost entirely to cover the animal. It was well

distinguished from L. limosa by Lister, Linnseus, and Miiller, and it

appears to differ from all its varieties. The surface of the shell is

frequently malleated by an irregular decussation of spiral ridges,

which become faint and finally disappear.

The geographical range of L. aurieularia abroad, is very ex-

tended. I give Siberia on the authority both of Middendorf and

Gerstfeldt, and Cashmere on that of M. Morelet, who states that there

are specimens in the Museum of Paris, collected in that locality by

the unfortunate Jacquemont. In Britain, the species has not been

found north of the north-midland counties of England.

Shell
;
ovately turreted, compressly umbilicated, rather thin, yel-

lowish horny, spire produced and sharply acuminated, whorls

five to six, slopingly convex round the upper part, then ventri-

cose, striated in the direction of the lines of growth, some-

times evanescently obscurely irregularly ridged and malleated

in the opposite direction
;
aperture moderate, somewhat square-

ly ovate, columella callously twisted, lip broadly appressly di-

lated over the umbilicus.

3. Lymnsea stagnalis. Pond Lymncea.
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Helix stagnalis and fragilis, Linnreus (1758), Syst. Nat. 10th edit. p. 774.

JBuccinum stagnate, Miiller (1774), Verm. Hist, part ii. p. 132.

Turbo stagnalis, Da Costa (1778), Test. Brit. p. 93. pi. v. f. 11.

Buccinumfragile, Studer (1788), Faun. Helv. Coxe, Trav, in Sivitz. vol. iii.

p. 434.

Bulimus stagnalis, Bruguiere (1789), JEnc. MetJi. Vers, vol. i. p. 303.

Lymncea stagnalis, Lamarck (1801), Syst. Anim. sans vert. p. 91.

Lymnus stagnalis, De Montford (1810), Conch. Syst. vol. ii. p. 263.

Bymnmafragilis, Fleming (1814), Fdin. Fncyc. vol. vii. p. 77.

Bulimusfragilis, Lamarck (1822), Anim. sans vert. vol. vi. part 2. p. 23.

Buccinum roseo-labiatum, Wolf (1823), Sturm, Deutsch. Faun. sect. 6.

part 1.

Limneus major, Jeffreys (1830), Trans. Linn. Soc. Bond. vol. xvi. p. 375.

Slagnicola elegans, Leach (1831), Turt. Man. p. 145.

Stagnicola vulgaris, Hartmann (1842), Erd. und Suss. Gast. pi. viii. f. 12.

Limncea (Lymnus) stagnalis, Moqiiin-Tandon (1855), Hist. Moll. vol. ii.

p. 471. pi. xxxiv. f. 17 to 20.

Limncea raphidia, Bourguignat (1860), Rev. et Mag. de Zool. no. 1, 2.

Amen. Malac. vol. ii. p. 184. pi. xviii. f. 6, 7.

Hab. Nearly throughout Europe. Siberia. Cashmere. England, chiefly

midland and southern counties, and Ireland. (In slow streams, canals,

ponds, marshes, etc.)

This fine species stands alone among the Lymnceacea of the

Eastern Hemisphere for the conspicuous prominence of its size.

In the Western Hemisphere, it is represented in a remarkable

degree of parallelism by the Lymncea jugularis of Lake Superior,

distinguished by the same prominent assemblage of characters. It

ranges in this country with L. auricidaria, not being found in Scot-

land, and appearing extremely rare and local in England, north of

the midland counties. In the Danube and other parts of Southern

Europe, L. stagnalis attains a larger size than in any part of

Britain. It is recorded by Gerstfeldt and Middendorf in their lists

of Siberian species, and, according to Morelet, it has been collected

by Jacquemont in Cashmere.

The animal of L. stagnalis is of a dusky fawn or yellowish-grey

colour, variously speckled with brown and opake-white dots. The
shell is remarkably sharply acuminated, composed of only six

whorls convoluted necessarily in a constricted manner towards the

sutures. Its variations are limited, the most distinct being a deli-

cate and rather slender form, which has been named L. fragilis, re-

sulting probably from the circumstance of its inhabiting more tran-

M
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quil waters. Mr. Jeffreys remarks while speaking of this mollusk's

habit of floating on the water, that "before descending to the bottom,

it withdraws its body into the shell, and in so doing, disengages the

air from its pouch, which escapes with a perceptible noise."

4. Iiymnsea palustris. Marsh Lymncea.

Shell
;
oblong-ovate, compressly umbilicated, rather solid, fuscous

horny, purplish-brown, sometimes

opake violet-grey, spire moderately

produced, whorls five to six, convex,

roughly striated in the direction of

the lines of growth, evanescently ob-

scurely irregularly ridged and mal-

leated in the opposite direction
;
aper-

ture rather small, interior fuscous red,

columella moderately twisted, lip ap-

pressed over the umbilicus.

Buccinum palustre, Miiller (1774), Verm. Hist, part ii. f. 131.

Helix palustris and corvus, Gmelin (1788), Syst. Nat. p. 3658, and 3665.

Bulimus palustris, Bruguiere (1789), ~Enc. Meth. Vers, vol. i. p. 302.

Helix crassa, Bazoumowsky (1789), Hist. Nat. Jorat, vol. i. p. 276 (not of

Da Costa).

Helix striatula, Olivi (1792), Zool. Adriat. p. 178 (not of Linnaeus nor

Gray).

Limneus palustris, Draparnaud (1801), Tail. Moll. p. 50.

Helixfontinalis, Donovan (1803), Brit. Shells, vol. v. p. 175. f. 2.

Lymnceusfuscus, C. Pfeiffer (1821), Deutsch. Moll. vol. i. p. 92. pi. iv. f. 25.

Limneus communis and tinctus, Jeffreys (1830), Trans. Linn. Soc. vol. xvi.

p. 376 and 378.

Stagnicola communis, Leach (1831), Turt. Man. p. 142.

Limnophysa palustris, Fitzinger (1833), Syst. Verz. p. 113.

Lymnea Vogesiaca and disjuncta, Puton (1847), Moll, des Vosges, p. 58

and 60.

Lymncea corvus, Dupuy (1849), Cat. JExt. Gall. Test. no. 195.

Limncea (Lymnus) palustris, Moquin-Tandon (1855), Hist. Moll. vol. ii.

p. 475. pi. xxxiv. f. 25 to 35.

Hah. Throughout Europe. Siberia. North Africa. (In shallow, muddy

waters)

.

"From its habit of living in more shallow and muddier waters than
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the three preceding species, Lymntea palustris has a rather more

solid, roughly coated shell. The whorls, which are more symme-

trically convoluted, increase with the regularity of a Peruvian Buli-

mus, and the shell is not unlike one in general aspect. The outer

surface is of a dull fuscous-horny hue, sometimes glazed with a clean

opake violet-grey coating, promiscuously freckled with dots of a

darker grey, while the interior is lined with a thin enamel of warm
fuscous red. The animal is mostly dark violet tinged with green,

variegated with black and opake white or yellowish specks. It is

described by Moquin-Tandon as being sluggish and irritable, with-

drawing its tentacles on the slightest touch, and very voracious.

It crawls out of the water, carrying its shell almost horizontally.

L. palustris abounds in every part of Europe, reaching south-

wards to North Africa, and it appears to be equally common with

L. limosa in Siberia, but we have no record as yet of its presence

in Cashmere or Thibet. In America it is closely represented by
L. elodes of the Northern States, and by L. umbrosa and reflexa of

the Western and Middle States. Dr. Gould, while speaking of

X. elodes in his ' Report of the Invertebrata of Massachusetts,' has

some curious remarks on its economy. " The animal," he says,

" attains maturity and dies about the end of June. At this time

the young may be seen with the old, about an eighth of an inch in

length, and these continue to grow rapidly during the season. But
after the early part of July, it is rare to find an adult shell con-

taining a living animal. At this time the exterior of the shell

is much eroded. In fact, the animals, as they cluster together,

actually devour each others' shells; the aperture becomes white and
sometimes chalky, and the brown submarginal callus of the outer

lip is thus covered over." Its European analogue, says Dr. Grould,

is L. palustris ; and while alluding to these and to L. umbrosa and

reflexa, he adds, " After all, these species are so nearly allied that

no description, and, perhaps, no figure will enable any person to

determine any one of them by itself. They must be learned by

comparison and by interchanging specimens. But the difficulty

does not end here. It is no easy matter to assign the limits of a

species. No one presents a greater variety. The length of mature

shells varies from half an inch to an inch, and it is remarkable that

the largest specimens are usually the most fragile. The surface

usually has an uneven aspect, coated with mud."

m 2
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5. Lymnsea truncatula. Truncate Lymncea,

Shell
;
acuminately ovate, distinctly umbilicated, rather solid, yel-

lowish horny, spire rather produced,

whorls five to six, convex, truncate next

the sutures, roughly and often densely

striated in the direction of the lines of

growth
;
aperture rather small, ovate,

columella callous, but little twisted, lip

elongately expandedly reflected round
the circumference of the umbilicus.

Buccinum truncatulum, Muller (1774), Verm.

Hist, part ii. p. 130.

Helix truncatula, Gmelin (1788), Syst. Nat. p.

3659.

Buccinum fossarum, Stucler (1789), Faun. Helv. Coxe, Trav. in Sioitz. vol,

iii. p. 433.

Bulimus truncatus, Bruguiere (1789), Enc. Meth. Vers, vol. i. p. 310.

Bulimus ohscurus, Poiret (1801), Coq. de VAisne, p. 35 (not of Dra-

parnaud)

.

Limneus minutus, Draparnaud (1801), Tabl. Moll. p. 51.

Helixfossaria, Montagu (1803), Test. Brit. p. 372. pi. xvi. f. 9.

Lymncea fossaria, Fleming (1814), Edin. Encyc. vol. vii. p. 77.

Limnceus truncatulus, Jeffreys (1830), Trans. Linn. Soc. vol. xvi. p. 377.

S/aynicola minuta, Leach (1831), Turt. Man. p. 143.

Limnophysa minuta, Fitzinger (1833), Syst. Verz. p. 113.

Limnophysa truncatula, Beck (1837), Ind. Moll. p. 112.

Limncea Doublieri, Beqnien (1845), Moq.-Tand. Hist. Moll. vol. ii. p. 474.

Lymnea oblonga, Puton (1847), Moll, des Vosges, p. 60.

Lhnncea microstoma, Dronet (1852), Baudon, Moll, de VOise, p. 14.

LimncBa (LymnusJ truncatula, Moquin-Tandon (1855), Hist. Moll. vol. ii.

p. 473. pi. xxxiv. f. 21 to 24.

Hab. Throughout Europe. North Africa. Siberia. Afghanistan. (On

the muddy margins of stagnant and slow running waters.)

Lymncea truncatula, so named by Muller from the whorls of the

shell being rather truncate round the upper part next the sutures,

is a mud-dwelling species, plentifully diffused about the margin of

stagnant and gently running waters in all parts of Europe. Its

foreign distribution is similar to that of the preceding species, ex-

tending in addition into Afghanistan. It prefers to live out of the

water rather than in it, and is found at a considerable elevation

on the mountain. The animal of L. truncatula is of a rusty black,
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varying to light grey, profusely speckled with, black dots. The

shell partakes of the form of L. palustris, differing, however, in the

sutures being more constricted, which gives the upper part of the

whorls a truncately swollen character, while it is of very much
smaller size.

6. Lymnsea glabra. Smooth Lymncea.

Shell
;
elongately turreted, almost subulate, minutely umbilicated,

yellowish horny, thin, smooth and silky, spire

rather cylindrical, whorls eight, slopingly flatly

convex, densely extremely finely striated, mar-

gined at the suture
;
aperture very small, pyri-

formly ovate, sometimes ribbed within, colu-

mella arcuately twisted, lip reflected over the /

umbilicus.

Buccinum glabrum, Miiller (1774), Verm. Hist, part ii. p. 135.

Helix octona, Pennant (1777), Brit. Zool. ed. 4. vol. iv. p. 138. pi. lxxx.

f. 135 (not of Linnreus).

Helix glabra, Gmelin (1788), Syst. Nat. p. 3658 (not of Studer).

Bulimus glaber, Bruguiere (1789), Tine. Meth. Vers, vol. i. p. 312.

Bulimus leucostoma, Poiret (1801), Coq. de VAisne,^. 37.

Helix octanfracla, Montagu (1803), Test. Brit. p. 396. pi. ii. f. 8.

Limneus elongatus, Draparnaud (1805), Hist. Moll. p. 52. pi. hi. f. 3, 4.

Lymncea octanfracta, Fleming (1814), JEdin. TJncyc. vol. vii. p. 78.

Lymncea leucostoma, Lamarck (1822), Anim. sans vert. vol. vi. part 2. p. 62.

Lymncea elongata, Sowerby (1823), Gen. Shells, Lim. f. 6.

Limneus subulatus, Ivickx (1830), Syn. Moll. Brabant, p. 60. f. 13, 14.

Stagnicola octanfracta, Leach (1831), Turt. Man. p. 141.

Ompkiscola glabra, Beck (1837), Ind. Moll. p. 110.

Limnceus glaber, Grray (1810), Turt. Man. eel. 2. p. 242. pi. ix. f. 106.

Leptolimnea elongata, Swainson (1840), Treat. Malac. p. 338.

Limncea variabilis, Millet (1854), Moll. Maine-et-Loire, p. 51.

Limncea (Lymnus) glabra, Moquin-Tandon (1855), Hist. Moll. vol. ii.

p. 478. pi. xxxiv. f. 36 to 37.

Hab. Northern and Central Europe. England. (Partially diffused in drains,

ditches, and shallow pools.)

This is one of the few European inland mollusks which, like

JPhysa hypnorum, is peculiar to the Germanic portion of the Con-

tinent. There is no record of its having been found on the Lusi-

tanian side of the Pyrenees. It commences to appear north of that
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range, and is diffused partially and more sparingly up to Scandi-

navia. In France, it is partial in its distribution, and becomes

scarcer towards the north. Draparnaud made no mention of it in

his ' Tableau,' but it was described in the ' Histoire' published after

his decease. In Scotland, it is unknown. The latest record of its

habitats in England (and local habitats are important in the case of

a species like the present) is that given by Mr. Jeffreys :
—" North-

umberland, Durham, York, Salop, Norfolk, Suffolk, Essex, Oxon,

Wilts., Dorset, Cornwall, Guernsey, Jersey, Cork, Belfast," to which

I am able to add Surrey and Sussex, on the authority of an able ob-

server, Mr. C. H. Gatty, of Felbridge Park, East Grinstead.

Lymncea glabra, with its slender, cylindrically elongated shell of

eight whorls, presents a curious antithesis in form to L. auricularia,

with its wide, expandedly inflated shell of scarcely four whorls.

The structure of the shells of water snails differs in a most remark-

able degree among genera associated in the same locality
;

as, for

example, of Planorbis, Lymncea, and Ancyhis. And wherever the

same genera occur in other parts of the globe, they are with little

exce])tion typically the same. Descending to species, we have

among the Lymncece great contrasts in the plan of convolution, ac-

companied by very little difference in details of parts. The growth

of L. auricularia is limited to four whorls, and the tubular increase

of the shell is rapid ; the mollusk opens out its shell to the utmost

degree of expansion, as though striving, so to speak, to make the

most of its brief sum of volutions. In L. glabra we have the reverse

of these conditions and results. The allotted growth of the species

is eight volutions, and the increase is accordingly slow. The shell

is drawn out into an elongately subulate spire, not sharply turned

as in the first growth of the larger species, which have a largely in-

flated whorl to construct on arriving at maturity, but a leisurely

constructed equable cylindrical range of whorls, with little or no

inflation of the aperture. The parts of the shell in detail—the

columella, lip, surface of sculpture, etc.—are the same in both

species, and the mollusk is the same dusky slate, black-speckled

creature. " L. glabra," says M. Moquin-Tandon, " is a very slug-

gish mollusk, carrying its shell a little horizontally, sometimes

floating on the surface of the water, sometimes crawling on the

sides of a vase out of the water ; at other times it is quite sunk in

its shell."
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7. Lymnsea glutinosa. Glutinous LymncBa.

Shell; globosely ovate, bright amber horny, extremely thin and

transparent, snbmembranaceous,

spire small, whorls three, longitu-

dinally finely plicated, impressed I J \

round the upper part, thin, convex, M
)

last whorl ventricosely inflated ;
^- y

aperture ovate, large, columella

thinly callous, lip very largely ';!;.'.

membranaceous^ reflected over '

^

^ '

the body whorl. U 1

Bucciwum glutinomm, Miiller (1774), Venn. : ^
Hist, part ii. p. 129.

Helix glutinosa, Grnelin (1788), Syst. Nat. p. 3659.

Bulimus glutinosus, Bruguiere (1789), Hue. Me~fh. Vers, vol. i. p. 306.

Limneus glutinosus, Draparnaud (1805), Hist. Moll. p. 50.

AmpMpeplea glutinosa, Mlsson (1822), Moll. Suec. p. 58.

Myxas Miilleri, Leach (1831), Tart. Man. p. 149.

Limncea (AmpMpeplea) glutinosa, Moquin-Tandon (1855), Hist. Moll.

vol. ii. p. 461. pi. xxxiii. f. 16 to 20.

Hob. Europe, from Sweden to the Pyrenees. Syria. England. (Local in

stagnant pools and ditches.)

The two remaining species of Hymncea represent a quite distinct

form {Amphipeplea), in which the animal is much larger in propor-

tion to the shell, and has the mantle, a viscid sulphur-spotted mass,

capaciously reflected. In young specimens the shell, which is of

the thinnest possible consistency, membranaceous and flexible, with

the columella lip largely appressed on the body whorl, is entirely

concealed from view. In adult specimens a small oval space in the

middle of the back remains uncovered. The shell is a bright amber

colour, so transparent that the columellar axis of the whorls is seen

throughout as in a glass bubble. Yet notwithstanding its flexibility,

tenuity, and extreme transparenc}^, it is convoluted with the utmost

symmetry, and is a remarkably delicate and beautiful object in the

cabinet.

L. glutinosa is described as being a very active and sensitive

mollusk, withdrawing the reflected extension of its mantle in the

water immediately on being touched. It is pretty generally dis-

tributed throughout the Continent north of the Pyrenees, and

appears, according to Dr. Gray, in Syria. In Britain it has only
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been collected in comparatively few localities, including Wales,

Westmoreland, and some parts of our southern and south-eastern

counties.

8. Lymnsea involuta. Involute Lymncea.

Shell
; subtruncately ovate, bright yellowish horny, extremely thin

and transparent, submembranaceous, spire

small, immersed, whorls three to four, longi-

tudinally finely plicated, contracted round
the upper part, thin, convex, last whorl mo-
derately inflated; aperture oblong-pyriform,

reaching to the plane of the apex, columella

thinly callous, lip very largely membrana-
ceously reflected over the body whorl.

Limneus involutus, Harvey (1834), Trans. Linn. Soc.

vol. xvii. p. 559.

Ampliipeplea involuta, Thompson and Goodsir (1840), Ann. and Mag.
Nat. Hist. vol. v. p. 22. pi. i.

Hob. Ireland. (In a small lake on Cromaylaun mountain, near the lakes of

KiHarney.)

This very interesting _Z?^Za-like lymncea was discovered thirty

years ago by Professor Harvey in a mountain lake near the lakes

of Killarney. It is still, we believe, found in that locality, speci-

mens from which we have before us, and it has not been found

elsewhere. The animal has been described anatomically by Mr.

Goodsir. It is the same as that of L. glutinosa, and it produces

a shell in all respects similar except in the very peculiar contrac-

tion and immersion of the spire, which gives a more than usually

sinuous elevation to the aperture. It is of the same transparent,

membranaceous horny substance, similarly finely longitudinally

plicated, and it is characterized by the same broad and thinly ap-

pressed reflection of the columellar lip amalgamated, as it were, with

the body whorl.

There is no satisfactory record of L. glutinosa ever having been

found in Ireland. Whether, therefore, L. involuta is a variety of

that species or not, its presence in that island is of the highest in-

terest.
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Genus IV. AXCYLUS, Geoffroy.

Animal ; ovoid and conical, carrying an overlapping light cap-

shaped shell, incurved at the posterior summit into a small

subspiral hook, which inclines either to the right or to the

left according to the position of the respiratory orifice. Mantle

very thin, not reflected over the edge of the shell. Head
broad, obtuse, with two rather distant slenderly triangular ten-

tacles, having the eyes at their inner base.

Shell; orbicularly ovate and elevately convex, more or less radi-

ately ridged and striated, incurved at the posterior summit into

a hooked vertex, turning subspirally to the right
;

or, oblong-

ovate, moderately convex and smooth, incurved a little pos-

terior to centre into a hooked vertex turning subspirally to

the left.

The existence in Europe of a small limpet adhering to stones and

to the stems and leaves of water plants in ponds, lakes, ditches, and

shallow streams, made it necessary to introduce the genus Ancylus

long before the animal had been observed. Lamarck placed the four

species known to him, two European, two West Indian, at the end

of his marine water-breathing family of Calyptraciens, but " only

provisionally," said the acute conchologist. " According to the

observations of M. De Ferussac, the animal rises to the surface of

the water to respire air." The researches of subsequent naturalists

have shown that the animal has a similar organization of parts to

the animal of PJiysa, although taking the form of an ovoid conical

mass, secreting a simple Patella-like shell, with, however, a tendency

to coil in a very early stage of growth.

There are two very distinct forms of Ancylus, one (Ancylastrum,

Moquin-Tandon), having the respiratory and other vital organs

situated on the left side of the animal, in which case the vertex of

the shell inclines to the right ; another (Velletia, Gray), having the
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respiratory and other organs on the right side of the animal, and
the vertex of the shell inclines to the left. The animal is wholly

covered by the shell. In our vignette, from a drawing made by the

Rev. M. J. Berkeley, the front of the shell is lifted to show the

animal, which it may be seen has the broad head and slender sub-

triangular tentacles of Physa, with the eyes situated as in that

genus at their inner base.

The geographical distribution of Ancylus is curious. In Europe
we have probably only a single species of each of the groups, A.

fluviatilis and lacustris. More than a dozen species have been

described as European, but they appear to me quite untenable.

Local modifications of form, substance, and colour cannot be sus-

tained as specific characters. The only other species of Ancylus

known in the Eastern Hemisphere are one in Siberia, one in Tas-

mania, one in New Zealand, one in Natal ; and one in TenerifFe

appears to be distinct from the Madeiran form of the European

species. In the Western Hemisphere Ancylus has a well-esta-

blished centre of geographical diffusion in the West Indies and

Central America. Southwards it ranges to Venezuela and Bahia,

and to Mexico and Chili. Northwards it reaches over California

and the United States to Oregon and Newfoundland. About thirty

species, reducible apparently to twenty-four, have been described

from this wide-spread region.

The dextral form of Ancylus (Velletia) has the same range of

geographical distribution as the sinistral (Ancylastrum), with the

important additional habitat of Bengal (A. Baconi), but it is scarcer

in species and more limited in individuals. It has been stated that

the Velletia form of Ancylus has not been found out of Europe,

but I consider the A. Barilensis, inhabiting Lake Baril, Bahia,

A. Haldemanni, from Massachusetts, A. Verreauxi, from the Cape

of Good Hope, and an undescribed species from Mexico in Mr.

Cuming's collection, as belonging to this group. No Ancylus has

been found among the Lymnceacea of the Malayan streams.

The British Ancyli are :

—

1. fluviatilis. Shell rotundately ovate, elevated, radiately stri-

ated, with the vertex quite posterior, incurved to the right.

2. lacustris. Shell oblong-ovate, rather depressed, smooth, with

the vertex posterior to central, incurved to the left.



FAMILY LYMNiKACEA. 171

I. Ancylus fluviatilis. River Ancylus.

Shell ; somewhat rotundately ovate, more or less elevated, radiately

wrinkled and striated, the striae being some-

times neatly defined, sometimes obscure,

bluish white, covered with an olivaceous

epidermis ; vertex sharply incurved to the

right, quite behind.

Ancylus fluviatilis, Muller (1774), Verm. Hist, part

ii. p. 201.

Patella fluviatilis, Grmelin (1778), Syst. Nat. p. 3711.

Patella cornea, Poiret (1801), Coq. de VAisne, p. 101.

Ancylus riparius, Desmarest (1814), Bull. Soc. Philom. p. 19. pi. i. f. 2.

Ancylus capuloides, Jan (1838), Porr. Mai. Terr, e Fluv. p. 87. pi. i. f. 7.

Ancylus, vitraieas, strictus, and obtusus, Morelet (1845), Moll, du Port, p.

87, 88. pi. viii. f. 3, 4, 5.

Ancylus deperditus, Dupuy (1851), Hist. Moll. vol. v. p. 494. pi. xxvi. f. 4.

Ancylus Janii, simplex, gibbosus, Deshayesianus, and cyclostoma, Bour-

guignat (1853), Journ. Conch, p. 183 to 187.

Ancylus (Ancylastrum) fluviatilis, Moquin-Tanclon (1855), Hist. Moll. vol.

ii. p. 484. pi. xxxv. f. 5 to 38, and pi. xxxvi. f. 1 to 49.

Hob. Throughout Europe. Algeria. Madeira. (Adhering to stones, and,

less frequently, to plants, in shallow streams and running brooks.)

In this species the respiratory and more important organs of the

animal are situated on the left side, and the subspiral vertex of the

shell,—showing that the mollusk commenced life with a tendency to

follow the spiral plan of growth,—is turned to the right. The body
is of a finely speckled slate-colour, and the head, as represented in

our vignette, is broad with the tentacles slenderly triangular and
widely separated, the eyes being small and distinct at their inner

base. The shell of A. fluviatilis, though thin, is of a firm sym-

metrical growth, rayed with fine ridges and striae, orbicularly ovate

at the base, and rising, cap-like, into a broad cone, is sharply

hooked at the posterior summit, with its embryonic nucleus turned

subspirally to the right. It chiefly inhabits gently running streams.

The geographical range of this species appears to be very gene-

ral throughout Europe, and it extends to North Africa and Ma-
deira. More than a dozen species have been made of its different

varieties. Mr. Cuming possesses a well-authenticated series of

these alleged species, but they will scarcely bear the test of com-

parison when viewed with a due consideration of the conditions
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arising out of differences of latitude and the corresponding results

of the law of correlation of growth. G-erstfeldt describes a Siberian

species, A. Sibiricus, which is very like A. fluviatilis, but it is of a

remarkably conoid form.

2. Ancyhis lacustris. Lake Ancylus.

Shell
;
oblong, rather depressed, compressed at the sides

;
very

thin, transparent, smooth, with the vertex a

little posterior to central, hooked obliquely <£?^,

to the left.

Patella lacustris, Linnseus (1758), Syst. Nat. 10th edit,

p. 783.

Ancylus lacustris, Miiller (1774), Verm. Hist, part ii.

p. 199.

Patella oblonga, Lightfoot (1786), Phil. Trans. Roy.

Soc. vol. lxxvii. p. 168. pi. hi.

Acroloxus lacustris, Beck (1838), Ind. Moll. p. 124.

Velletia lacustris, Gray (1840), Turt. Man. p. 50. f. 126.

Ancyhis Moquinianus, Bourguignat (1853), Journ. Conch, p. 197. pi. vi. f. 9.

Ancylus (Velletia) lacustris, Moquin-Tandon (1855), Hist. Moll. vol. ii. p.

488. pi. xxxvi. f. 50 to 55.

Hob. Throughout Europe. (Adhering to stems and leaves of plants in

ponds, lakes and canals.)

A. lacustris is not only distinguished from A. fluviatilis, in

having the principal vital organs on the right side of the animal,

and the vertex of the shell turned to the left, but in being of a

slighter flatter growth, devoid of radiating striae, with the vertex

not far posterior to the centre. There is also a difference in the

habit of the two species. A. fluviatilis mostly adheres to stones

in gently running brooks ; A. lacustris mostly adheres to the

stems and leaves of plants in still waters, in ponds, canals, lakes.

It is not without reason, therefore, that the genus Ancylus has been

subdivided into two.

As in the case of Ancylastrum so in Velletia, there is to my
mind only one European species, and they have much the same

geographical distribution; Ancylastrum is, however, the scarcer of

the two. The animal is of rather a lighter colour, and of a more

livid hue.
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Tribe II. OPERCTJLATA.

—

with operculum.

Tlie Operculated Freshwater Cephals are much, less numerous in

kind than the Inoperculated. There are only eleven species in

Britain. The operculum is an apparatus used chiefly by water-

breathing mollusks ; and in those inhabiting the sea it is developed

in great variety. Freshwater mollusks are comparatively few in

number, much fewer indeed in Europe than in the same iso-

thermal latitudes of North America ; and the proportion that are

gilled and operculated, is smaller still. Our eleven species illus-

trate seven very characteristic generic forms, two of which, Cyclo-

stoma and Acme, while possessing rudimentary gills, breathe air.

The operculum is sometimes spiral, with the nucleus inclined

towards the side, sometimes it is enlarged hj concentric additions

with the nucleus in the centre ; and it is either horny or superfi-

cially testaceous.

Order I. PULMONIFERA—-air-breathing.
Respiratory organ a vascular sacfor the respiration of air.

When describing the Pulmoniferous division of the Inoperculated

Cephals, we noticed that it embraced one-half of our entire series of

Land and Freshwater mollusks. Of the Pulmoniferous Opercu-

lated Cephals, we have only two species in Britain. The pulmonary

organ, or lung, is a sac, over the surface of which the blood flows in

minute vessels for the purpose of being aerated ; and it has been

observed that in the present Order they are closer together, in

parts forming flexuous ridges, which are supposed to be rudimen-

tary gills.

The Pulmoniferous Operculated Cephals are contained in one

Family :—
1. Cyclostomacea. Animal having the head produced into a

ringed or ridged proboscis, tentacles bristle-like, with the

eyes at their outer base, foot bearing on the upper posterior

surface a shelly or horny operculum.
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Family I. CYCLOSTOMACEA.

Animal having the head produced into a ringed or ridged proboscis, ten-

tacles bristle-Wee, with the eyes at their outer base, foot bearing on the

upper posterior surface a shelly or horny operculum.

Except in intertropical countries, from whence more than a

thousand species of this family have been described, the operculum

is an apparatus belonging almost exclusively to the water-dwelling

mollusks. We have in Britain only two operculated mollusks re-

spiring and dwelling in air, each the type of a distinct genus.

They live in damp places or places near the sea, and have a certain

affinity with the Auriculacea of similar habit among the inopercu-

lated tribe. The head, which in the Auriculacea is enlarged into a

ringed muzzle, is in this family produced into an absolute proboscis,

and the tentacles are also bristle-like, with the eyes at their outer

base. The genera Cyclostoma and Acme present much the same
contrast in their resemblance as Conovulus and Carychium. One
is comparatively of large size, carrying a solid testaceous shell, the

other is very small, carrying a transparent glassy shell.

Our British Cyclostoma is the northernmost member of a group

which, like Physa, is abundantly represented in the West Indies,

but throughout all Europe has scarcely more than two other

species nearly allied, and a few small species (Pomatias) in which

the relationship is more removed. Unlike Physa and Lymncea,

which so abound in the United States, Cyclostoma does not ap-

pear in the New World north of Florida, and then only in a

single species, very closely allied, if not identical with, one belong-

ing to Cuba. The most striking example of the presence of this

genus in the Eastern Hemisphere, is at Madagascar and the

neighbouring islands of Bourbon and Rodriguez. Here Cyclosto-

ma, with an operculum corresponding in structure with that of our

own species, produces a bold globosely turbinated shell, richly co-

loured and variously banded and keeled, numerous in species, but

all stamped with a well-defined local peculiarity of character. The

operculum of these is, indeed, more like that of our own species than

the operculum of the more closely resembling, in other respects,

West Indian species,—a flat rotary constructed calcareous plate,

with a central nucleus, like the apical nucleus of the shell, enlarged

spirally as the shell enlarges.

The other British genus of this family, Acme, is an extremely

small mollusk, with a turriculate glassy shell, scarcely the twelfth
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of an inch in length, of which the operculum is horny and of fewer

whorls than the shell. One or two other species have been de-

scribed on the Continent, but their specific value is a little doubtful.

The genus is not known out of Europe.

The British genera of Cyelostomacea are :—
1. Cyclostoma. Animal carrying an ovately turbinated solid

shell of five whorls. Operculum shelly.

2. Acme. Animal carrying a minute turriculate glassy shell of

six whorls. Operculum horny.

Cyclostoma elegans.

Genus I. CYCLOSTOMA, Lamarck.

Animal
;

oblong, carrying an ovate tubularly turbinated shell,

mantle free, head produced into a prominent ringed proboscis,

tentacles slender, wrinkled, with the eyes on superficial swell-

ings at their outer base, foot large and bilobed in front, short

behind, bearing an operculum.

Shell
;

ovately turbinated, of five rather solid tubular whorls,

having a nearly circular aperture. Operculum calcareous,

spiral, smooth.

This conspicuously proboscis-snouted mollusk is the solitary re-

presentative in Britain of a group inhabiting in great abundance

the islands of the West Indies. According to the generally re-

ceived subdivision of the numerous foreign species of this family,

founded on the characters of the operculum, it is associated with a

number of globosely turbinated forms of larger size, peculiar to

Madagascar and the adjacent islands ; but taking the generality of

its characters into consideration, it has a more direct affinity with

the West Indian and Central American Cyelostomacea, arranged
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under the head of Chondropoma. It can hardly be said that there

are more than two other species in Europe, though more have been

described,—one, C. costulatum, in the neighbourhood of the Cas-

pian Sea, and another, C. sulcatum, which is diffused abundantly

throughout the south of France, Italy, Spain, and the islands of the

Mediterranean, passing into North Africa. There are, however,

five or six small species, of a form allied to Cyclostoma, known as

JPomatias, which are tolerably abundant in France, but do not ap-

pear on this side of the English Channel.

There is no Cyclostoma indigenous to the United States. Al-

though our land and freshwater mollusks are mostly generically

represented in North America, either by species nearly allied, or

by species locally distinct, the only Cgclostoma that has found its

way into that country is the C. dentatum, a Cuban species of a

pupoid West Indian type, which has become naturalized in woods
and open places about Key West, Florida.

The animal of Cyclostoma is distinguished in a remarkable

manner by this proboscis-like extension of the head, of which it

not unfrequently avails itself when crawling; and the foot is peculiar

in being obtusely lobed in front. It was observed by Rossmassler

that the foot is composed of two longitudinal portions, one of which

advances, when the animal is in motion, while the other remains

adherent; and Mr. Binney notices that it is contracted in an undula-

tory manner, the shell being suddenly jerked forward with each con-

traction. Attached to the hinder part of the foot is the operculum,

which has a nucleus in the centre analogous to the apex of the shell,

and is composed of five horizontal coils corresponding to the shell's

five whorls. We have said that the operculum is an apparatus be-

longing more especially to the water mollusk. Cyclostoma lives

chiefly in the vicinity of water ; not in wet places, but at the roots

of shrubs near the sea-coast, and it has been observed, that the pul-

monary vessels are here and there closer together, forming flexuous

ridges, which are supposed to be rudimentary gills. The position

of the eyes is more outward than in the inoperculated water snails,

and in the operculated water snails, between which groups Cyclo-

stoma is intermediate, it is more outward still.

Our single British Cyclostoma is

—

1. elegans. Shell ovately turbinated, solid, of five finely corded

whorls, frequently articulated with livid red-brown dots.
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1. Cyclostoma elegans. Elegant Cyclostoma.

Shell
;
ovately turbinated, solid, compressly narrowly umbilicated,

violet-tinged or yellowish drab,

sometimes articulated with some-

what square livid red-brown dots,

whorls five, corded throughout

with close-set spiral ridges, the

interstices between which are

minutely reticulated with longi-

tudinal striae, sutures of the

whorls linearly canaliculately

impressed
;

aperture pyriformly

rounded, tinged with orange,

sinuated at the upper part, lip

simple, continuous, operculum

flat, five-whorled.

Nerita elegans, Miiller (1774), Mist. Verm. vol. ii. p. 177.

Turbo tumidus, Pennant (1777), Brit. Zool. ed. iv. vol. iv. p. 128. pi. lxxxii.

f. 110.

Turbo striatus, Da Costa (1778), Test. Brit. p. 86. pi. v. f. 9.

Turbo elegans, Ginelin (1788), Sgst. Nat. p. 3606.

Pomatias elegans, Studer (1789), Faun. Melv., Coxe Trav. in Switz. vol. hi.

p. 432.

Turbo reflexus, Olivi (1792), Zool. Adriat. p. 170.

Cyclostoma elegans, Draparnaud (1801), Tabl. Moll. p. 38.

Cyclostoma marmoreum, Brown (1829), Udin. Journ. Sci. October.

Cyclostoma (JEricia) elegans, Moquin-Tandon (1855), Hist. Moll. vol. ii.

p. 496. pi. xxxvii. f. 3 to 23.

Blab. Central and Southern Europe. Canary Islands. Britain, south of

Yorkshire. (Under stones and about the roots of shrubs.)

In some of our inland counties, but chiefly near the seacoast, in

chalk districts, Cyclostoma elegans may be collected in great abund-

ance in the spring of the year, among the roots of bushy shrubs.

In dry weather it buries itself in the soil by the aid of its muscular

proboscis and lobed foot. The shell is of an elegantly turbinated

oval form of solid substance, finely corded throughout, generally

of a livid drab colour, more or less articulated with red-brown

dots. The operculum is composed of five whorls, corresponding

with the five whorls of the shell, enlarging in a rotary manner as

the aperture of the coiling shell enlarges.
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C. elegans is not found in Scotland, nor in Northern Europe. It

is most abundant, along with C. sulcatum, in the centre and south

of Europe, and in the islands of the Mediterranean ; and it has

been collected in the Canary Islands.

Acme lineata. {Considerably enlarged.)

GtEnus II. ACME, Hartmann.

Animal ; rather elongated, carrying a slender transparent cylin-

drically turriculate shell, head proboscis-like, tumid and then

attenuated, transversely wrinkled, tentacles bristle-like, not

swollen at the tip, eyes at the base of the tentacles inclining

outwardly, foot bearing a horny subspiral operculum.

Shell
;
cylindrically elongated, fuscous horny, transparent, glossy,

of six rather slender closely lineated whorls, aperture small,

more or less sinuated at the upper part.

Acme is a minute form, carrying a transparent amber shell, which,

though elongately turreted, is barely the twelfth of an inch in length.

Its affinity with the preceding genus is shown by the proboscidiform

head, and slender tentacles with the eyes at the base inclining out-

wardly, and by the presence of an operculum, which in this instance

is horny and subspiral.

Acme lineata is diffused pretty generally throughout Europe, and

the genus is not found elsewhere. M. Moquin-Tandon not only

makes three species of the Acme lineata, but he characterizes those

in which a marginal cleft in the aperture of the shell is more ap-

parent than in others, as subgenera, Auricella and Platyla. He
has studied the living animal with care, and describes its habits

with much interesting detail.

Our British species of Acme is :—
1. lineata. Shell of six transparent flatly convex whorls, more

or less linearly striated

.
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1. Acme lineata. Lineated Acme.

Shell ; minute, subcylindrically elongated, obscurely compressly

umbilicated, transparent, horny, fuscous

amber, glossy, whorls six, rather flatly con- &

vex, obtusely angled at the base, longitu-

dinally closely linearly striated, stria? some-

times obsolete
;
aperture small, pyriformly

rounded, more or less sinuated at the upper

part, columellar lip thinly reflected.

Turbo, Walker and Boys (1784), Test. Minut. Ear.

p. 112. pi. ii. f. 42 (without specific name).

Helix cochlea, Studer (1789), Faun. Helv. Coxe, Trav. in Stvitz. vol. iii.

p. 430 (without characters).

Bulimus lineatus, Draparnaud (1801), Tabl. Moll. p. 67.

Turbo fuscus, Montagu (1803), Test. Brit. p. 330.

Auricula lineata, Draparnaud (1805), Hist. Moll. p. 57. pi. iii. f. 20, 21.

Auricella lineata, Jurine (1817), Helv. Alman. p. 34.

Carycfiium cochlea, Studer (1820), Kurz. Verz. p. 89.

Acicula lineata, Hartmann (1821), Neue Alp. vol. i. p. 215.

Acme lineata, Hartmann (1821), Syst. Gast. p. 49.

Carychium lineatum, Ferussac (1822), Tabl. Syst. p. 104.

Cyclostoma lineatum, Ferussac (1822), Diet. Hist. Nat. vol. ii. p. 90.

Carychiumfuscum, Fleming (1828), Brit. Anim. p. 270.

Ptipula lineata, Charpentier (1837), Moll. Suiss. p. 22.

Acmefusca, Gray (1840), Turt. Man. p. 223. pi. vi. f. 66.

Truncatella lineata and polita, Hartmann (1840), Erd. und Suss. Gast.

p. 1. pi. i. and p. 5. pi. ii.

Cyclostomafuscum, Moquin-Tandon (1843), Moll. Tolouse, p. 14.

Acme Moutonii, Dupuy (1849), Cat. Hoctr. Test. no. 4.

Acme (Auricella) lineata said Moutonii, Moquin-Tandon (1855), Hist. Moll.

vol. ii. p. 508, 509. pi. xxxviii. f. 3 to 7.

Acme (PlatylaJ fusca, Moquin-Tandon (1855), Hist. Moll. vol. ii. p. 509.

pi. xxxviii. f. 8 to 16.

Aciculafusca, Gray (1857), Turt. Man. p. 39. pi. vi. f. 66.

Hob. Throughout Europe. Siberia. (In damp places, under stones, and

among moss.)

When objects are minute, and have to be delineated on a magni-

fied scale, naturalists are apt to exaggerate characters, and give

substance to forms that are in great measure the result of fancy.

This is especially the case with minute shells. Acme lineata has a

cylindrically elongated shell of six flatly convex whorls, which, ac-

n2
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cording to the observations of British conchologists, are sometimes

closely lineated, sometimes nearly smooth. French writers consider

that there are three, if not four, species of Acme, and that a marginal

cleft in the upper corner of the aperture, which in some is deeply

cut, in others almost obsolete, is of sufficient importance to be

selected as a basis of subdivision. We cannot satisfy ourselves that

there is more than a single species, unless exception be made in

favour of a more elongated eight-whorled species, A. spectabilis of

Eossmassler. Acme lineata is pretty generally diffused throughout

Europe in wet places, under stones in drains, or under moss or de-

cayed leaves.

M. Moquin-Tandon describes Acme as being rapid in its move-

ments and very irritable. Mr. Jeffreys remarks that a living speci-

men which he observed in the North of Ireland did not seem to be

shy or inactive while kept in the shade, but when exposed to the

glare of the sun it immediately shut up and disappeared. Dr. Gray
says, that the animal walks with its shell nearly perpendicular,

twisting it round in a very odd manner, and then letting it suddenly

fall again. The operculum, which is horny, is composed of fewer

whorls than the shell, only about two and a half, and is sunk rather

deep within the aperture.

Order II. BXtANCHIFERA.

Respiratory organ gills of filaments or lamella for the respiration of

water.

The water-breathing operculated Cephals are more numerous

than those which respire air. Of the latter, as we have just seen,

there are only two British species, of two genera, Cyclostoma and

Acme; of the former we have nine, illustrative of five genera,

Assiminea, Bythinia, Paludina, Valvata, and Neritina. The
branchial chamber occupies its usual position on the right side

of the animal, near the head. In Assiminea and Bythinia, the

branchiae form a row of wrinkled lamellae. In Paludina, they con-

sist of three rows of filaments, and the entrance to the chamber is

by a tubular fold of a fleshy lobe immediately behind the right ten-

tacle ; on the opposite side there is a corresponding rudimentary

lobe, which, in A.mpullaria, an amphibious genus of this family

belonging to a warmer climate, developes into a siphon for the con-

veyance of air to a pulmonary chamber. Mr. Berkeley has stated his
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conviction that there is a pulmonary as well as a branchial chamber

in Assiminea, and it is certainly the habit of that mollusk to live as

much out of water, always, however, in its vicinity, as in it. In

Valvata, the branchiae take the form of a plume of filaments, and

are external. In Nerita they form a long, partially free, acute tri-

angular membrane, and are internal.

The branchiate, or gilled, Operculated Cephals, are comprised in

three Families :

—

1. Littoracea. Head produced into a ringed muzzle. Branchise

lamellar, internal.

2. Peristomata. Head produced into a proboscis, tentacles

sometimes filiform, sometimes cylindrical, with the eyes

sessile or pedunculated, on swellings at their outer base,

branchise mostly lamellar or filamentary and internal, some-

times plumose and external.

3. Neritacea. Head short, tentacles slender with the eyes ses-

sile at their outer base. Branchiae internal, in the form of

a long acute triangular membrane.

Family I. LITTORACEA.

Head produced into a ringed muzzle. BrancMce lamellar, internal.

The Littoracea, or Periwinkles, are a family dwelling on the

margin of the sea, between tide-marks, or within reach of the spray.

They are moderately numerous in species and plentiful in indivi-

duals. With comparatively little speciality of geographical distri-

bution, they fringe the shore throughout both hemispheres, markiug

the rocks with riband-like zones ; and the zones indicate the rest-

ing-place of particular varieties of species at particular heights of

the tide. Some of the Littoracea extend their habitat into brackish

water, mud, and swamp, and the respiratory apparatus is modified

to the necessities of such a change of existence. In Borneo, Lit-

toracea dwell in the mangrove-trees, not only about the roots but

among the branches. In Britain we have an abnormal member of

this family inhabiting, in countless numbers, the banks and inlets of

the Thames, sometimes in the water, but more frequently out of it,

as high up as Greenwich. It is the only British species of the

family that is not absolutely marine.

The genus established for its reception is :

—
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1. Assiminea. Animal carrying a pyramidally conical shell,

head produced into a ringed muzzle, tentacle and eye-stalk

united on each side in one, with the eye at their summit.

Operculum horny, composed of a few rapidly enlarging

whorls.

Assiminea Grayana. (Much enlarged.)

Genus I. ASSIMINEA, Leach.

Animal
;
body small, carrying a rather solid pyramidally conical

shell, head produced into a ringed muzzle, notched in front,

tentacles short, united with the eye pedicles, and bearing the

eye at their summit, foot ample, broad in front, short and rather

obtuse behind, carrying a slight horny few-whorled operculum.

Shell
;

pyramidally conical, rather solid, with a minute nearly

closed umbilicus, of six smooth slopingly convex whorls some-

what obtusely angled at the base
;
aperture with the columellar

lip thinly callously reflected. Operculum horny, composed of

a few rapidly enlarging whorls.

About the banks and inlets of the Thames, in the neighbourhood

of Greenwich and Woolwich, where the water commences to be

brackish, a small periwinkle exists in profusion, sometimes in the

water, but more frequently out of it, under stones, or on the mud, or

about the roots of water-flags. The animal partakes of the characters

of the marine Littorina, and of a form of Bythinia (Hydrohia,

Hartmann), in having the horny operculum composed of a few

rapidly enlarging whorls ; but it differs from both in the very im-

portant feature of having the tentacle and eye- stalk on each side

united in one, with the eye at its summit as in the retractile ten-

tacle of the Colimacea. A little marine species first discovered by
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Delle Cliiaje in the Bay of Naples, and named by him Helix littorea,

since collected by Mr. Metcalfe in the Flete, at Weymouth, and

by Professor Forbes in WhitclifF Bay, Isle of Wight, has been

pronounced by the last-named author to be an Assiminea, with the

same condition of the eyes and tentacles. It has been referred in-

differently to Rissoa Truncatella and JPaludinella.

The nearest approach to our brackish water Assiminea, so far as

regards the shell, appears in India and China. Several allied

forms, all of similar habit, have been described from the vicinity of

Bombay, under the generic title of Optodiceros ; and others not very

far removed, inhabiting tanks, and clumps of damp tree-moss, have

been described under the names Tricula and Hydrocena. Of none

of these has the structure of the tentacle and eye-stalk been observed,

and it is not, therefore, possible to determine their exact relation-

ship. Assiminea of the British type is not found in the New World.

There is a globose form at Yaldivia, Chili, encircled by a linear

groove below the suture ; and in North America the genus is re-

presented to some extent by certain species of Amnicola.

Our British Assiminea is :

—

1. Grayana. Shell pyramidally conical, of six comparatively

solid slopingly convex whorls obtusely angled at the base.

1. Assiminea Grayana. Grays Assiminea.

Shell
;
pyramidly conical, rather solid, with a minute nearly closed

umbilicus, fulvous red, translucent,

whorls six, slopingly convex, obtusely

angled at the base
;
aperture rather

small, ovate, outer lip simple, colu-

mellar lip moderately callously ex-

pandedly reflected.

Assiminea Grayana, Leach (1816), Moll. Brit.

Syn. hied, {fide Gray),

Nerita ( Syncera) hepatica, Gray (1821), Lond.

Med. Bepos. p. 239.

Assiminea Grayana, Fleming (1828), Brit. Anim. p. 275.

Limneus Grayanus, JelFreys (1830), Trans. Linn. Soc. vol. xvi. p. 378.

Paludina Grayana, Potiez andMicliaud (1838) Moll. Gall, de Bouai, vol. i.

p. 251. pi. xsv. f. 23, 24.

Truncatella Grayana, Clarke (1855), Ann. Nat. Hist. ser. ii. vol. xvi. p. 115.
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Bab. Banks of the Thames, between Greenwich and Woolwich. (In great

profusion, under stones and on mud, about the roots of the water-

flag.)

This peculiar form of periwinkle, with its tentacle and eye-stalk

curiously united in one, and bearing the eye at its summit, was dis-

covered on the banks of the Thames, in the neighbourhood of Green-

wich, by Dr. Leach, in 1816. It abounds under stones, or in the mud,
or about the roots of water-flags, and it does not appear to have

been collected in any other locality. Forty years later, when a con-

troversy sprang up between Dr. Gray and Mr. Clarke in conse-

quence of the latter strangely asserting that the animal is a Trun-

catella, the same locality was had recourse to for living specimens.

Mr. Jeffreys, who undertook to procure them, wrote word to

Mr. Clarke :
—" I went to Greenwich last Saturday, and have the

pleasure of sending you some lively examples of this curious mollusk

as well as a few Littorina (?) anatina. The shell of the latter is

closely allied to Bythinia, but the operculum is that of Littorina. I

found both of them more or less distributed along the banks of the

Thames, from a little below Greenwich Hospital to the upper pier at

Woolwich, a distance of about three miles. I met with them occa-

sionally in the same localities, but their habitats are somewhat

different. The Littorina (Bythinia similis, Dupuy, LTydrobia si-

milis, Hartmann) inhabits muddy ditches and their banks, and it is

gregarious. The other mollusk (Assiminea Grayana) inhabits muddy
places, but seldom occurs under water. It is in countless profusion

at and about the roots of the water-flag, and is more generally dis-

persed. It is associated with Limneus palustris and truncatulus."

The shell of Assiminea Grayana is of a well-defined pyramidally

conical form, rather obtusely angled at the base. It is rather solid,

but yet translucent, of a reddish fawn colour.

Family II. PERISTOMATA.

Animal with the head produced into a ringed proboscis, carrying a tur-

binated shell toith the aperture entire.

The name Beristomata, signifying ' Entire-mouths,' was given

to this family by Lamarck, for the sake of distinguishing the oper-

culated freshwater Cephals, Bythinia, Baludina, and Valvata, in

which the shell is of a tubularly turbinated structure, and has the
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aperture entire, from the Lymnceacea, which have no operculum,

and whose shell is formed of whorls resting so far one upon the

other, that the margins of the aperture are divided. Along with

this similarity in the structure of the shell, there is a characteristic

similarity in the animal. The head is in each case produced into a

ringed proboscis, and the foot is furnished with an operculum.

But there are important generic differences. Pytkinia has the ten-

tacles thread-like and flexible, with the eyes at their outer base, on

sessile swellings, the operculum being sometimes concentric, some-

times paucispiral. Paludina Las the tentacles rather stout and

cylindrical, with the eyes raised on stalks to make room for a pair

of lobes, of which the right-hand one is folded into a tube, in place

of a simple orifice, for convejdng water to the branchial chamber.

Valvata has the eyes at the inner base of the tentacles, and the

branchiae are external, in the form of a plume of spiral filaments. In

the intertropical parts of both hemispheres there is a genus belong-

ing to this family, Ampullaria, larger in dimensions than either of

the foregoing, and more abundant in species, of which we have no

representative in Britain. The JBytliinice and Paludince are scat-

tered throughout the Eastern Hemisphere, excepting Australia; and
they are comparatively plentiful in North America. Valvata is

confined to the temperate and north-temperate latitudes of the Old
World, and it occupies the same latitudes in the New World,
reaching southwards to the West Indies. The Peristomata are

essentially of mud-dwelling habits. Many of them, when exposed

for hours daily on the river's brink at the fall of the tide, will bur-

row into the mud and remain embedded until its return. We have

seven species in all.

The British genera of Peristomata are :—
1 . Bythinia. Animal with flexible filiform tentacles, having the

eyes placed externally at their base on sessile swellings, carry-

ing a conically turbinated shell, of which the operculum is

sometimes concentric, sometimes paucispiral.

2. Paludina. Animal with cylindrical tentacles, having the eyes

raised externally on stalks, to make room for a pair of lobes,

of which the right one forms a branchial siphonic tube.

3. Valvata. Animal with rather slender tentacles, having the

eyes at their inner base, and the branchiae external in the

form of a plume of spiral filaments. Shell sometimes tur-

binated, sometimes discoid.
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Bythinia tentaculata.

Genus I. BYTHINIA, Gray.

Animal; elongated, subcylindrical, carrying a light turbinated

shell, head produced into a lengthened muzzle, cleft in front,

tentacles slenderly elongated and flexible, with the eyes sessile

at their outer base, foot oblong-triangular, broad in front, at-

tenuated behind, bearing a subtestaceous operculum, which is

sometimes paucispiral, with a lateral nucleus, sometimes con-

centric, with the nucleus in the centre.

Shell; conically turbinated, minutely umbilicated, fulvous green,

semitransparent, smooth, of five to seven more or less rounded

whorls, covered with a slight horny epidermis, aperture pyri-

formly ovate, with the margins continuous.

Before treating of the large and well-known Paludincs of our

canals and rivers, we have to speak of three much smaller mollusks

formerly included in the same genus, until separated on very suffi-

cient grounds by Dr. Gray, under the title of Bythinia. The Talu-

dince bring forth their young alive, and the tentacles are cylindrical

and firm, with the eyes raised upon stalks. The Bythinia are ovi-

parous, and the tentacles are long and slender, almost filiform, with

the eyes sessile ; the operculum differs also in being superficially

testaceous. In B. tentaculata and Leachii, the operculum is formed

of concentric additions round a central nucleus, but in B. similis,

a species associated on the banks of the Thames with Assiminea

Grayana, the operculum is spiral, and two-whorled, with a lateral

nucleus like that of its associate. Mr. Jeffreys includes it in a

separate genus Hydrobia, along with the marine Bissoa ventrosa

of authors. M. Moquin-Tandon refers it, along with nine other

species, natives of the brooks and rivers of France, to the genus

Bythinia, but as a separate section, Bythinella. The shell of
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Bythinia is an elegantly turbinated cone of five to seven smooth

more or less rounded whorls of a semitransparent fulvous green

colour, covered by a thin horny epidermis. The aperture being

contracted at the upper, or, more strictly speaking, hinder, part,

has a pear-shaped tendency, with the margins continuous and

generally dark-edged. Sometimes the dark peristome of an imma-
ture aperture may be noticed across the penultimate whorls, in

adult specimens in the form of a varix.

Dr. Gray notices the presence of a small veil on the right side of

the neck of Bythinia, and the Messrs. Adams speak of a small lobe,

but this appears to be an unimportant fold of the mantle, quite dis-

tinct from the tubular lobe in Paludina used for conveying the water

to the branchial chamber, and for the free development of which,

at the base of the tentacles, the eye is raised on a conjoined stalk.

The Bythinia?, which are now being examined by M. Frauenfeld,

of Vienna, the intelligent naturalist of the Austrian Novara expedi-

tion, have much the same distribution in both hemispheres as

Paludina. They are scattered, more or less sparingly, throughout

Europe, Asia, North Africa, and North America. The presence

of twelve species of Bythinia in France, is a tolerable indica-

tion of their being more plentifully diffused in Europe than has

been hitherto supposed. In Asia, there are three described by
G-erstfeldt from Siberia, and several have been collected in India,

China, and the Philippine Islands. In North Africa, Bythinia has

been collected in the tributaries of the Nile. In North America,

twenty-three species are recorded in Mr. Binney's 'Descriptive

Catalogue' of the Peristomata of that country, now passing through

the press, nineteen of which, having a spiral-whorled operculum, are

referred, in the proof-sheets he has been good enough to favour me
with, to Grould and Haldeman's genus Amnicola.

The British Bythinia are :

—

1. similis. Shell very small, of five to six convex whorls chan-

nelled at the sutures. Operculum horny, of two whorls,

nucleus lateral.

2. tentaculata. Shell comparatively large, of five rather ventri-

cose whorls. Operculum somewhat shelly, enlarged con-

centrically, nucleus central.

3. Leachii. Shell smaller, of five scalariform whorls. Oper-

culum somewhat shelly, enlarged concentrically, nucleus

central.
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1. Bythinia similis. Like Bythinia.

Shell
;
very small, conically ovate, minutely umbilicated, fulvous

horny, semitransparent, whorls five to

six, convex, smooth, channelled at

the sutures, aperture obliquely ovate,

columellar lip thinly callously re-

flected. Operculum horny, of two
whorls, nucleus lateral.

Cyclostoma simile, Draparnaud (1805), Hist.

Moll. p. 34. pi. i. f. 15.

Yalvata similis, Hartmann (1821), Syst. Gast.

p. 57.

Paludina similis, Michaud (1831), Comp. de Drap. p. 93.

Bythinia similis and Moutonii, Dupuy (1849), Cat. Eoctram. p. 45 and 48.

Hydrobia similis, Dupuy (1851), Hist. Moll. vol. v. p. 552. pi. xxvii. f. 9.

Rissoa anatina, Forbes and Hanley (1853), Hist. Brit. Moll. vol. iii.

p. 134. pi. lxxxvii. f. 3, 4 (not Cycl. anatium, Drap.).

Bythinia (Bythinella) similis, Moquin-Tandon (1855), Hist. Moll. vol. ii.

p. 526. pi. xxxix. f. 18, 19.

Hah. Central and Southern Europe. Corsica. Siberia. England. (In

ditches near the Thames at Greenwich.)

This is the little mollusk referred to by Mr. Jeffreys in the

' Annals of Natural History' for 1855, under the name Littorina (?)

anatina, when speaking of the habitat, in muddy ditches, occasion-

ally overflowed by the tide, on the banks of the Thames between

Greenwich and Woolwich, of Assiminea Grayana. Along with

the general characters of Bythinia it has the few-whorled oper-

culum of its associate Assiminea. Moquin-Tandon refers it on

this account to a subgenus, Bythinella, together with nine other

similarly operculated species, natives of France; and Dupuy places

it in Hartmann's genus Hydrobia, as lately adopted by Mr. Jeffreys.

G-erstfeldt, while adopting the genus Hydrobia for a new Siberian

species, II. Angarensis, retains the present in Bythinia.

The animal is described as being of a dark grey or fulvous brown

hue, speckled with white. The shell is distinguished by its very

small size and channelled suture. M. Moquin-Tandon describes it

as being widely diffused in France, chiefly in the vicinity of the

Pyrenees, and extending southwards to the island of Corsica. Its

appearance in Siberia leads to the conclusion that it is pretty

generally diffused throughout the Continent.
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2. Bythinia tentaculata. Tentacled Bythinia.

Shell; conically ovate, with a minute nearly closed umbilicus,

fulvous green, subtransparent, apex

rather sharp, whorls five, smooth,

convex, the last rather ventricose
;

aperture somewhat pyriformly ovate,

lip dark-edged, scarcely reflected.

Operculum subtestaceous, striated

concentrically around a central

nucleus.

Helix tentaculata, Lmnseus (1758), Syst.

Nat. ed. 10. p. 774
Nerita jaculator, Muller (1774), Verm. Hist.

part ii. p. 185.

Turbo nucleus, Da Costa (1778), Brit. Conch, p. 91. pi. v. f. 12.

Bulimus tentaculatus, Poiret (1801), Coq. de VAisne, p. 61.

Cyclostoma impurum, Draparnaud (1801), Tabl. Moll. p. 41.

Turbo janitor, Vallot (1801), Hxerc. $ Hist. Nat. p. 6.

Cyclostoma jaculator, Ferussac (1807), Ess. Meth. Conch, p. 66.

Lymncea tentaculata, Fleming (1814), Edin. JEncyc. vol. vii. p. 78.

Paludina impura, Brard (1815), Coq. Paris, p. 183. pi. vii. f. 2.

Paludina jaculator, Studer (1820), Kurz. Verz. p. 91.

Turbo tentaculatus, Sheppard (1823), Trans. Linn. Soc. vol. xiv. p. 152.

Bithynia jaculator, Bisso (1826), Hist. Nat. Europ. Merid. vol. iv. p. 100.

Paludina tentaculata, Fleming (1828), Brit. Anim. p. 315.

Bithinia tentaculata, Gray (1840), Tart. Man. p. 93. pi. x. f. 120.

Bithinia (JElona) tentaculata, Moquin-Tandon (1855), Hist. Moll. vol. ii.

p. 528. pi. xxxix. f. 23 to 44.

Hab. Throughout Europe. (In gentle streams and still waters.)

Bythinia tentaculata, the largest and most generally diffused of

our British species, is well distinguished by its filiform, irregularly

spreading tentacles. It was not improbably this peculiarity of

structure that suggested to the mind of Linnseus the specific name
tentaculata. It will be seen also on reference to our vignette, that

they have a very flexible appearance, with sessile eyes at the base,

all of which characters go to show their distinctness from Paludina,

and the correctness of Dr. Gray's views in having founded the

genus.

The shell of B. tentaculata is conically turbinated and ventri-

cose, delicately coloured with a semitransparent fulvous green

;
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the umbilicus is small, aud almost closed by the compression of the

reflected columellar lip. It chiefly inhabits muddy places in slowly

running and still waters.

, _
j

3. Bythinia Leachii. Leach's Bythinia.

Shell
;
conically turbinated, somewhat scalariform, minutely umbi-

Heated, pale semitransparent fulvous

green, whorls five, rather narrow, f\
rounded, smooth ; aperture rather \(j
small, rounded, but little pyriform.

Operculum spirally striated around a

central nucleus.

Paludina ventrieosa, Gray (1821), Lond. Med.

Bepos. vol. xv. p. 239 (without characters

or figure).

Turbo Leackii, Sheppard (1823), Trans. Linn. Soc. vol. xiv. p. 152.

Paludina acuta, Fleming (1828), Brit. Anim. p. 315.

Paludina Kickxii, Yestend (1835), Bull. Acad. Brux. vol. iii. p, 375.

BitHnia ventrieosa, Gray (1840), Turt. Man. p. 94. pi. x. f. 121.

Paludina decipiens, Millet (1843), Mag. de Zool. p. 2. pi. lxiv. f. 2.

Paludina ventrieosa, Brown (1845), Illus. Conch. Brit. p. 27. pi. xiv. f. 74,

75.

Paludina Michaudi, Duval (1845), Rev. Zool. Soc. Cuv. p. 211.

Bithinia KicJcxii and Michaudi, Dupuy (1849), Cat. ~Extram. Test. no. 41

and 43.

Bythinia (Tllona) Leachii, Moquin-Tandon (1855), Hist. Moll. vol. ii.

p. 527. pi. xxxix. f. 20 to 22.

Hob. Throughout Europe. North Africa. (In gentle streams and still

waters.)

This species is distinguished from the preceding, in being very

much smaller and less ventricose. The whorls of the shell are

rather narrow, rounder, and more loosely convoluted than in B. ten-

taculata, and they have a scalariform appearance. It is equally

widely diffused, but is rather scarcer and more local. Southwards

it passes into Algeria. The animal is speckled with black and

yellow upon a light grey ground.

Dr. Gray mentions that the eggs of this species are disposed in a

double row of six or seven pairs, on a tough strap-shaped green

membrane attached to aquatic plants.
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Paludina contecta.

Genus II. PALUDINA, Lamarck.

Animal
;
oblong, broadly dilated in front, rounded behind, carrying

a conically turbinated shell, head produced into a proboscis,

lobed on each side at the base, the right lobe forming the ori-

fice to the respiratory cavity, tentacles cylindrical, rising from

between the lobes and proboscis, with the eyes raised on a

short conjoined stalk. Operculum horny, formed concentric-

ally around a sublateral nucleus.

Shell
;
conically turbinated, of five to six whorls, sometimes umbi-

licated, sometimes with the umbilicus nearly closed, aperture

moderate, pyriformly rounded, with the lip simple and slightly

thinly expanded.

The canals, river-inlets, and ponds of Central Europe possess

among their numerous small molluscan population already described,

two of large size and characteristic structure, called Paludince,

or Marsh Snails ; and both appear, a little dwarfed in dimensions,

in England, more especially in the southern half of our island.

They are not found in Scotland or Ireland, although the genus, as

we shall presently see, has a^much more northerly range, in Asia,

even in a more largely developed form. The Paludince constitute

an important feature in our English freshwater fauna. They are

distinguished by the habit of being ovo-viviparous. The eggs are
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hatched in the ovary, and at the end of about two months the

young are ejected, three or four at a time, alive.

The animal of Paludina, it may be observed on reference to our

vignette, has a largely dilated foot or disk, broad in front and at-

tenuately rounded behind ; the head is produced into a proboscis,

and the tentacles, unlike those of Bythinia, are rather stout and
cylindrical, with the eyes raised on short conjoined stalks. This

modification in the position of the eyes, is apparently designed to

make room for an organ at the outer base of the right tentacle,

used for conveying water to the branchial chamber. It is in the

form of a tubular lobe, and on the left side of the neck there is a

corresponding lobe, to which no particular use is assigned. In the

large Ampullarice of the tropics, affecting situations where the

water is more liable to be dried up, the animal is provided with a

double system of respiration, having, in addition to the branchial

chamber on the right side, a pulmonary chamber on the left side.

The dormant lobe of Paludina is then developed into an elon-

gated siphonic tube, for the passage to this chamber of the air. In

most of the marine water-breathing Cephals, the siphonic lobes,

which appear in such a rudimentary form in Paludina, are com-

bined into a conspicuous central tube adapted to the same use, and

the shell is either notched in front for its reception, as in Buccinum,

or extended into a long canal for its special protection, as in Murex.
The PaludincE adhere strongly by their long and wide-spread

foot to the places selected for attachment, but they are sensitive

to the touch, and readily fall. Our two British species were for a

long time thought to be varieties of one and the same. Lister in-

clined to the fancy that the differences between them are merely

differences of sex, that P. vivipara is the female of P. contecta.

Their true specific characters were first noticed in France by

Millet, and in England, a few years subsequently, by Dr. Gray. In

P. contecta, the shell is composed of five and a half prominently

tumid whorls, convoluted so loosely as to leave a deep umbilicus in

the centre ; in P. vivipara, the shell is composed of a whorl less,

and the whorls are moderately ventricose, and more constrictedly

convoluted, the umbilicus being reduced to a mere compressed

chink. When very young, the shell is encircled with lines of ex-

tremely delicate ciliary bristles. Lamarck originally named this

genus Vivipara, but on feeling the impropriety of using a specific

adjective in the sense of a generic noun, he changed it to Paludina.

The general distribution of Paludina over the globe, does not
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range with that of the inoperculated freshwater genera Planorbis,

Lymncea, or Physa. We have no record of its existence in the

waters of Australia, New Zealand, or Polynesia ; nor does it ap-

pear in the West Indies or South America. About sixty species

are known, of which rather more than two-thirds belong to the

Eastern Hemisphere, and the remainder to North America. India

and China, the chief area of habitation of this genus in the Old
World, contribute about fifteen species, embracing several very

characteristic varieties of form, sculpture, and painting. In some,

the shells are conspicuously keeled, in others they are prettily

banded, but green or olive-green is in all the predominant ground

colour. The Philippine Island rivers contribute only half-a-dozen

comparatively insignificant species of Paludina, their place being

occupied to a great extent by Melanice, remarkable for the size and

exquisitely acuminate proportions of their shells ; and in Ceylon

the rapids, chiefly those flowing from Adam's Peak, are inhabited

by a very characteristic group having peculiarly globose shells,

Tanalia and Paludomus.

The remainder of the Old World Paludince, so far as they are at

present known, are three from Borneo and Celebes, three from

Burmah and Siam, (in which latter country the land and freshwater

mollusks all present strikingly new specific forms,) and six from

more northern latitudes, of which two are European, two Siberian,

and two Japanese. Temperature, which has so marked an in-

fluence in the development of molluscan life among the land snails,

as may be seen by comparing the West African and Philippine

Helices and JBulimi with the European, or those of Bolivia and

Venezuela with the North American, has comparatively little in-

fluence among the water snails. We have no such large Physce in

Britain as inhabit Australia and the West Indies, but in Lymncea

stagnalis, which ranges eastward and northward to Siberia, we
have the largest species known of that genus. It is the same with

Paludina. The largest variety of the P. gigantea of Bengal is

exceeded in size by P. TJssuriensis , a species collected by Gerstfeldt

at the mouth of the Ussuri, a tributary of the Amoor, in Siberia,

which is in the isothermal latitude of Lapland, little south of the

line of permanent ground frost. The European Paludina vivi/para,

at least a light inflated form of similar structure and colour referred

to that species, appears in North America, but the Paludince of that

continent consist of sixteen species, chiefly of a peculiarly solid

type, forming the genus Melantho of Bowditch.

o
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The British Paludina are :

—

1. contecta. Shell scalariformly turbinated, of five to six tu-

midly produced whorls, convoluted around a deep umbilicus.

2. vivipara. Shell obtusely ovately turbinated, of four to five

moderately ventricose whorls, closely convoluted, leaving

merely a compressed umbilical chink.

1. Paludina contecta. Covered Paludina.

Shell
;
scalariformly turbinated, openly deeply umbilicated, rather

thin, dark olive-green, encircled with three purple-red bands,

whorls five to six, longitudinally densely plicately striated,

tumidly produced, obtusely angled round the upper part, with

the sutures impressed
;
aperture somewhat pyriformly rounded,

lip simple, a little expanded.

Nerita vivipara, Miiller (1774), Verm. Hist, part h. p. 182.

Cochlea vivipara, Da Costa (1778), Test. Brit. p. 81. pi. vi. f. 2.

Helix vivipara, Schr5ter (1779), Gesch. Fluss- Conch, p. 330. pi. viii. f. 2.

Cyclostoma viviparum, Draparnaud (1801), Tail. Moll. p. 40.

Natica vivipara, Ferussac (1801), Mem. Soc. Med. vol. iv. f. 395.

Cyclostoma contectum, Millet (1813), Moll. Maine et Loire, p. 5.

Lymncea vivipara, Fleming (1814), Edin. Encyc. vol. vii. p. 77.

Paludina vivipara, Studer (1820), Kurz. Verz. p. 91 (not of Say).

Paludina crystallina, Gray (1821), Bond. Med. Repos. vol. xv. p. 239.

Vivipara communis, Dupuy (1851), vol. v. p. 537. pi. xxvii. f. 5.

Paludina Listeri, Forbes and Hanley (1853), Hist. Brit. Moll. vol. iii. p. 8.

pi. lxxi. f. 16.

Hob. Europe, chiefly in central parts. England, chiefly midland and

southern counties, not in Scotland or Ireland. (In canals, ponds,

and gently running waters.)
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An attentive comparison of the shells of this and the following

species, will show that they are distinguished from each other by

well-marked differences. Paludina contecta has a larger shell than

P. vivipara, composed of a whorl more. The whorls are tumidly

produced, obtusely angled round the upper part, which gives them
a somewhat narrow appearance, and being coiled around a broader

axis, a deep umbilicus is left in the centre. The colour is a dark

olive-green, with the bands darker still, and more denned. The
animal of P. contecta is a dingy brown, crowded with minutely

speckled yellow dots.

The range of both species of Paludina is curiously confined in

Britain to England. One or two stray dead shells of the genus

have been found in Scotland, but there is no record of tlie animal

having been taken alive ; nor has it been taken alive in Ireland.

The northern limit of Paludina in Britain, is in Yorkshire and

Lancashire. On the Continent, Paludina contecta and vivipara

range as far north as Finland. Their chief area of habitation is in

Central Europe, extending, more scattered, to the Mediterranean.

It has been stated that P. contecta is not found south of the Pyre-

nees, but we have little doubt that M. Charpentier's P. ampullacea,

a native of Italy, is a variety of it.

2. Paludina vivipara. Viviparous Paludina.

Shell
;
obtusely ovately turbinated, minutely compressly umbili-

cated, rather stout, fulvous olive, encircled with three purple-

red bands, whorls four to five, longitudinally densely plicately

striated, moderately ventricose
;
aperture somewhat pyriformly

rounded, lip simple, a little expanded.

Helix vivipara, Linngeus (1758), Syst. JS"at, ed. 10. p. 772.

Neritafasciata, Miiller (1744), Verm. Hist, part ii. p. 182.

o 2
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Helixfasciata, G-melin (1788), Syst. Nat. p. 3646.

Helix ventricosa, Olivi (1792), Zool. Adriat. p. 178.

Helix conipactilis, Pulteney (1799), Cat. Shells, Dorset, p. 48.

Bulimus viviparus, Poiret (1801), Coq. deVAisne, p. 61.

Cyclostoma achatinum, Draparnaud (1801), Tabl. Moll. p. 40.

Viviparusfluviorum, De Montford (1810), Conch. Syst. vol. ii. p. 247.

Paludina achatina, Studer (1820), Kurz. Verz. p. 91.

Paludina vulgaris, Gray (1821), Lond. Med. Mepos. vol. xv. p. 239.

Turbo achatinus, Sheppard (1823), Trans. Linn. Soc. vol. xiv. p. 152.

Paludina vivipara, Say (1830), Amer. Conch, pi. x.

Paludinafasciata, Deshayes (1838), Lam. Anim. sans vert. vol. viii. p. 512.

Viviparafasciata, Dupuy (1851), Hist. Moll. vol. v. p. 540. pi. xxvii. f. 6.

Hah. Europe, chiefly in central parts. England, chiefly midland and

southern counties. Not in Scotland, Ireland, or United States. (In

canals, ponds, and gently running waters.)

The shell of this species has a more constricted closely coiled

growth than that of the preceding, the whorls do not bulge out into

an angular shelf as in P. contecta, and the apex is more obtuse.

Its range of habitation is the same both in England and the Conti-

nent, and it appears, lighter and more inflated in growth, in North
America, chiefly in the States of Georgia and Indiana. Mr. Jeffreys

has remarked that the animal of P. vivipara is of a darker colour

than that of P. contecta. The tentacles are bluish-black with

bright yellow spots, the difference of their size in the male being

very perceptible.

Valvata cristata. {Much enlarged.)

Genus III. VALVATA, Muller.

Animal; oblong, carrying a light heliciform or discoid shell, head pro-

duced into a ringed proboscis, tentacles cylindrical, moderate, ap-

proximating at the base, with the eyes on inner tubercular swell-
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ings, foot divided in front into two crescent-shaped segments,

scooped out at the sides, branchise plumose, sometimes exserted,

accompanied by a filiform tentacular appendage. Operculum

horny, concave, rather sunk in the aperture, concentrically

spiral, deeply ridged.

Shell
;
globosely heliciform or discoid, of from three to five rounded

whorls of a semitransparent straw-colour; aperture small, with

the margin continuous.

Included in the family of Peristomata by Lamarck, Gould, Mo-
quin-Tandon, and others, is another freshwater moliusk, which

partakes only to a very moderate extent of the characters of

Bythinia and Paludina. Valvata has the same proboscis-like

head, and it is provided with an operculum, but in other respects

both the animal and its shell are distinguished by characters pecu-

liarly their own. The eyes of Valvata at the base of the tentacles

are on inner tubercular swellings, the foot is cleft in front into a

pair of crescent-shaped segments, the branchise, most important

feature of all, appear in the form of an external plume, composed

of spirally twisted filaments, and accompanying this is a tentacular

thread, designed apparently both for its protection when exserted,

and for drawing the currents of water to it. The proboscis of

Valvata is almost as conspicuously developed as that of Cyclostoma.

In a beautifully executed drawing of V. piscinalis by Mr. Berkeley,

now before me, but in which the branchial plume is not sufficiently

exserted for illustration, the proboscis is rigidly protruded to half

the length of the tentacles. The eyes are placed more inwardly

than in Cyclostoma.

Valvata, as may be seen on reference to our outline figures of

the shells, is small in Britain, and it is almost equally small in all

its places of habitation. V.piscinalis and cristata are very generally

diffused throughout Europe and Western Asia. Both species ap-

pear in Siberia, and as far southwards as Lycia and the islands of

the Mediterranean. Several other forms of Valvata, collected over

the same extended range, have been described as species,

—

Bai-

calensis, Gerstfeldt, Amoorensis, Bourguignat, prasina, Parreyss,

trochlea, Dunker, contorta, Menke, alpestris, Shuttleworth ; of none

of which have I been able to satisfy myself, yet it would be pre-

mature to include them in the list of synonyms. The North
American species are limited by Mr. Binney, in his 4 Descriptive

Catalogue,' now passing through the press, to four : V. tricarinata,

sincera, and liiimeralis, Say, and pupoidea, Grould. The first of
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these lias the shell encircled in a very prominent manner by three

strongly developed keels, the others are European forms. We have

no record of the existence of Valvata in eastern or southern Asia,

or in South Africa, Australia, or South America. The genus was

supposed, until lately, to be confined to the temperate and north

temperate regions of the globe. Valvata appears, however, in its

European form, as in the case of JPkysa and Neritina, in the West
Indies. V. depressa, Say, and V. pygmcea, C. B. Adams, from that

locality, are almost identical with our V. piscinalis and cristata. It

is not improbable that Valvata, or a genus nearly allied to it, exists

in other parts of Central America. Mr. Cuming collected several

specimens of a shell very like that of Valvata, of a solid keeled

type, near Real Llejos, Guatemala, in the bed of a mountain rapid,

about four miles from the sea.

Our two British Valvatce have very different shells. V.piscinalis

has a globosely heliciform shell, faintly spirally ridged, while V. cris-

tata has a smooth, discoid, Planorbis-like shell. The operculum

is in both species concentrically spiral, rather deeply sutured, and

its position is somewhat sunk in the aperture.

The British species of Valvata are :

—

1. piscinalis. Shell small, of four and a half to five pale, faintly

ridged, moderately enlarging whorls, convoluted globosely.

2. cristata. Shell minute, of three and a half to four smooth,

slowly enlarging whorls, convoluted discoiclly.

1. Valvata piscinalis. Fish-pond Valvata.

Shell ; somewhat globosely heliciform, deeply narrowly umbilicated,

pale straw-colour, semitransparent

but solid, whorls four and a half to

five, depressed at the apex, longitu-

dinally densely very finely striated,

spirally faintly ridged, ridges some-

times obsolete
; aperture somewhat

pyriformly rounded.

Nerita piscinalis and pusilla, Miiller (1774), Verm. Hist, part ii. p. 171

and 172.

Trochus cristatus, Schroter (1779), Oesch. Fluss- Conch, p. 280. pi. vi. f. 11.

Helix piscinalis and fascicularis, Grmelin (1788), Syst. Nat. p. 3627 and

3641.
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Nerita obtusa, Studer (1789), Coxe, Trav. in Switz. vol. iii. p. 436.

Turbofontinalis, Pulteney (1799), Cat. Shells, Dorset, p. 45.

Turbo cristatus, Poiret (1801), Coq. de CAisne, p. 29 (not of Maton and

Rackett)

.

Cyclostoma obtusum, Draparnaud (1801), Tabl. Moll. p. 39.

Valvata minuta, Draparnaud (1805), Hist. Moll. p. 42. pi. i. f. 36 to 38.

Valvata piscinalis, Ferussac (1807), Ess. Syst. Conch, p. 75.

Lymnceafontinalis, Fleming (1814), Edin. Encyc. vol. vii. p. 78.

Valvata obtusa, Brard (1815), Cog. Paris, p. 190. pi. vi. f. 17.

Turbo thermalis, Dillwyn (1817), Desc. Cat. Shells, p. 852.

Valvata depressa, C. Pfeiffer (1821), Deuts. Moll. vol. i. p. 100. pi. iv. f. 33.

Valvata Moquiniana, Reynies (1851), Dupuy, Hist. Moll. vol. v. p. 586.

pi. xxviii. f. 15.

Hob. Tln-oughout Europe. Siberia. Asia Minor. (Adhering to stones,

submerged sticks, etc., in tranquil and gently running waters.)

Valvata 'piscinalis is almost milk-white, showing its bright blue-

black eyes very conspicuously on the inner base of each tentacle.

The shell is of a gradually enlarging turbinated growth, of a pale

semitransparent straw-colour, faintly spirally ridged. Sometimes

the ridges are very apparent, sometimes they are almost obsolete,

and the whorls of the shell being more or less closely convoluted, it

follows that the umbilicus is more or less open. There is much
reason to believe that more of the species of Continental authors

have been founded on these variations of growth, than appear in

our list of the synonymy. V. piscinalis is very generally diffused

throughout Europe and Western Asia. The most northern habitat

is that recorded by G-erstfeldt in Siberia; the most southern that of

specimens in my possession, collected by Captain Spratt, in Lycia.

The species is found in all parts of the British Isles, and it is very

closely represented in the West Indies by V. depressa.

M. Moquin-Tandon describes V. piscinalis as being slow in its

movements, and very irritable, sometimes crawling on solid bodies,

sometimes swimming on the surface of the water, moving itself in

all directions by the two crescent segments in the front part of the

foot, and continually agitating its protruded trunk, while it falls on

the least touch to the bottom of the water. Mr. Jeffreys notices that

the eggs of this mollusk are deposited on various substances, some-

times on the shell of a Planorbis, enclosed in a globular capsule,

having a short stalk by which it is attached. About the twelfth

day, the capsule distends and bursts, and the young fry are ejected

alive.
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2. Valvata cristata. Crested Valvata.

Shell
;
minute, discoid, very largely superficially unibilicated, dull

horny, whorls three and a half to

four, rounded, narrow, increasing czd

slowly, smooth or minutely striated,

spire rather sunk, with the sutures

impressed
;

aperture small, round,

with the lip thinly reflected.

Valvata cristata, Muller (1774), Verm. Hist, part ii. p. 198.

Nerita valvata, Gmelin (1788), Si/st. Nat. p. 3675.

Valvata pulchella, Studer (1789), Coxe, Trav. in Switz. vol. iii. p. 436.

Valvata planorb is, Draparnaud (1801), Tabl. Moll. p. 42.

Helix cristata, Montagu (1803), Test. Brit. vol. ii. p. 460. vign. i. f. 7 and 8.

Valvata spirobis, Draparnaud (1805), Hist. Moll. p. 45. pi. i. f. 32 and 33.

Trochus cristatus, Maton and Rackett (1807), Trans. Linn. Soc. vol. viii.

p. 169.

Turbo cristatus, Turton (1819), Conch. Diet. p. 227.

Valvata branchialis, Gruithuisen (1821), Nov. Act. Nat. Cur. vol. x.

p. 437. pi. xxxviii. f. 13.

Hob. Throughout Europe. Siberia. (Adhering to stones and submerged

sticks, in tranquil and gently running waters.)

The name cristata given to this Valvata, refers to the branchial

plume, not to the shell, and, as maybe seen by our list of synonyms,

it has been given by different authors to both species. V. cristata,

the subject of our vignette of the living animal, is much smaller

than V. piscinalis, and very much darker in colour; while the shell

is constructed on a different plan, being formed of only three and

a half to four slowly enlarging whorls lodged one upon the other,

in a nearly discoidal manner, as in Planorbis glaber.

The distribution of V. cristata is similar to that of V. piscinalis,

and it is represented in the same manner in the West Indies, by

V. pygmcea of Professor C. B. Adams. In habit it is also the same,

making active use while swimming, of its trunk and foot segments.

Family III. HERITAGEA.
Head produced into a shortproboscis, eyes on short slender sialics detached

from the tentacles, branchice parallel, rounded plates set on a long tri-

angular membrane. Shellfew-whorled, rather solid.

The Neritacea are a numerous group of mollusks, part marine,
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part fluviatile, of essentially tropical origin. One small species pre-

vails throughout the temperate fresh waters of the Eastern Hemi-
sphere ; there is no strictly marine species north of Senegal. In

the Western Hemisphere there is no species of either habit north of

California. The animal is small, nearly covered by a comparatively

massive shell, of rarely more than three whorls, brilliantly painted,

and often enveloped by a rather fibrous epidermis. The head is

produced into a short proboscis, and the eyes are peculiar in being

raised on short slender stalks detached from the tentacles, while

the branchiae appear in the form of parallel rounded plates, set on a

long triangular membrane, which is partially free. The animal

encloses itself firmly in the shell, by means of an operculum which

hinges at one corner on the columella by a kind of apophysis.

The Neritacea are about two hundred and fifty in number, comprised

in three genera, Nerita, Neritina, and Navicella, inhabiting chiefly

the seashore and rivers of the Polynesian and Malayan Archipe-

lagos. Of the river Neritacea, which are the more numerous, we
have one species in Britain.

It belongs to the genus :

—

1. Neritina. Animal carrying an obliquely ovate shell, of three

whorls, having a tranverse semilunar aperture.

Neritina n"uviatilis. {Moderately Enlarged.)

GrENUS I. NERITINA. Lamarck.

Animal ; short, carrying a solid few-whorled shell, head produced

into a proboscis, which is comparatively short, tentacles con-

tractile, slender, flexuous, margined with dark lines, having the

eyes at their base on short detached stalks, foot oblong, obtuse

before and behind. Branchiae free, for the greater part con-

sisting of a long triangular acute membrane, on the sides of
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which are placed parallel rounded plates. Operculum pauci-

spiral, furnished on the under side with an apophysis which
hinges on the columella.

Shell
;
obliquely ovate, of three very rapidly enlarging whorls, aper-

ture transversely semilunar, columella broadly callous.

This very interesting little mollusk is the single European mem-
ber of a group which is very abundant in the warmer latitudes of

our hemisphere, both in the rivers and on the seashore. Of the

river species, the Neritince, about a hundred and thirty are known,
of which at least eighty are natives of the Philippine Islands and

the islands of Polynesia. Four have been described from Mada-
gascar, ten from Sumatra and Ceylon, four from the Ganges, six

from Africa, and five from Australia. The remaining twenty are

all within a limited area of the New World, enclosing the West
Indies and Central America. The marine species of this family,

the Neritce, which are less numerous, about ninety in number, have

much the same distribution, excepting that in the Eastern Hemi-
sphere they do not come nearer to us than the latitude of Senegal

and the Red Sea, while on the western coast of America they reach

in a southerly direction to Peru.

The animal of Neritina is comparatively small and obtuse, nearly

covered by its rather massively developed shell, and has only a

moderately protruded proboscis. The tentacles are slender, con-

tractile, and flexuous according to the will of the creature, and con-

stantly in motion, and the eyes are raised on short, separately

detached stalks. The foot, as may be observed in our vignette, is

broadly obtusely dilated in front as far as the extremity of the pro-

boscis. As may be gathered from the comparatively solid and

overwhelming growth of the shell, Neritina is not a mollusk of

active habits. It does not float on the surface, but adheres to stones,

or crawls upon a stony or gravelly bottom. The shell is of a peculiarly

oblique form, arising from its rapidly enlarging narrowly produced

growth of scarcely three volutions. The operculum, which is testa-

ceous and paucispiral, peculiarly is characterized by the presence of

a hooked apophysis on the underside next the columella, on to which

it slides and acts like a hinge.

Our British species of Neritina is :

—

1. fluviatilis. Shell an oblique oval of three rapidly enlarging

whorls, variously reticulately painted, having the columella

transverse and broadly callous.
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1. Neritina fluviatilis. River Neritina.

Shell
;
obliquely oblong-ovate, solid, fulvous white, more or less

covered with a variously reticulated

net-work of blue-black or grey, spire

very short, obtuse, whorls three, the

last considerably produced, aperture

transversely semilunar, columellar

area broad, callous, slightly concave.

Nerita fluviatilis, Linnaeus (1758), Syst. Nat.

ed. 10. p. 777.

Theodoxus Lutetiamis, Montford (1810), Conch.

Syst. vol. ii. p. 351.

Neritina fluviatilis and Boetica, Lamarck (1822), Anim. sans vert. vol. vi.

Nerita Prevostiana, Partsch (1828), C. Pfeiff. Deutsch. Moll. vol. hi. p. 49.

pi. viii. f. 11 and 12.

Neritina variabilis, Hecart (1833), Mem. Soc. Ayr. Valenc. vol. i. p. 146.

Neritina thermalis, Boubee (1833), Bull. Hist. Nat. p. 12.

Neritina Dalmatica, Partsch (1835), Sow. Conch. Illus. f. 57.

Nerita zebrina, Eecluz (1841), Rev. Zool. Soc. Cuv. p. 341.

Nerita Mittreana, Eecluz (1842), Rev. Zool. Soc. Cuv. p. 181 and 182.

Neritina Prevostiana, Dupuy (1851), Hist. Moll. vol. v. p. 593. pi. xxix. f. 2.

Neritina Boitryuiynati, Eecluz (1852), Journ. Conch, p. 293.

Neritina Numidica, Peloponensis, meridionalis, intexta, Jordani, Sardoa,

Macri, BZildreichii, trifasciata, Anatensis and Anatolica, auctorum.

Hob. Throughout Europe. Asia Minor. North Africa. (Adhering to

stones or crawling on the gravelly bottom of rivers and streams. Also

in warm springs.)

The generic features of this little river mollusk are peculiar and

constant, but its specific characters are variable in the extreme, and

it has been named twenty times over. In form, the shell varies from

obliquely oblong to subglobose, and the painting, though generally

a pattern of network, is most protean. The animal is of a pale

flesh-colour, the upper parts being more or less mottled with brown,

and there is generally a dark band between the tentacles, which

are rather conspicuously edged with a dark line. The animal is but

little protruded beyond its shell, and w ithdraws itself instantly on

being touched. It is pretty generally diffused throughout Europe
and Asia Minor, passing into North Africa. In Britain, it appears

chiefly in the south-western and eastern counties of England and
Ireland. Unlike the rest of our freshwater mollusks, the genus does

not occur in the Middle and Northern United States of America.
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Class II. ACEPHALA

—

without head.

The Acephala, or Headless mollusks, better known to concholo-

gists as the Bivalves, abound in great variety in the sea, but in

fresh water they are very few in number. There are scarcely more

than half-a-dozen freshwater genera throughout the globe. There

are no land Acephala ; and none that respire air. All have shells.

The normal type of an Acephal is a compressed bag enclosing the

vital organs, including the branchiae, or gills, to which there are two

openings from behind, sometimes simple or pouted, sometimes pro-

longed into siphons, separate or conjoined, one for inhaling the

surrounding fluid, the other for ejecting it; and there is an open-

ing in front for the passage of a burrowing, swimming, or adher-

ing organ, termed the foot. The Acephal having no head has no

tentacles or distinct eyes, but in several of the marine genera there

are pigments in certain parts of the body, or along the edge of the

mantle, which have very much the appearance of eyes, and are sup-

posed by some naturalists to be really organs of vision. Internally,

on the side opposite to that of the siphonal orifices, there is an

opening to the stomach, edged with two or four lips, which has

been termed the mouth, but it is without jaws or tongue, or any kind

of muzzle or proboscis. Externally a pair of lobes, incorporated

with the integument, each secreting a shelly valve, constitutes the

mantle ; and the valves are connected dorsally by a cartilage, which

tends to open them in opposition to the action of internal adductor

muscles proceeding from the animal, which has a tendency to close

them. The hinge of the valves is, in most instances, strengthened

by interlocking protuberances on their dorsal margin, somewhat

ambiguously designated teeth.

Our Dreissena is a very interesting example, high up in the series,

of an Acephalous mollusk in its normal condition of a closed in-

tegument, allied to the Ascidian. In a more advanced form, as in

the Anodon and JJnio, there is no closed integument, but a pair of

free mantle lobes, secreting, and corresponding with, the valves of

the shell, and wholly enveloping the body.



ORDER UNIMUSCULOSA. 205

Tribe I. LAMELLIBRANCHIATA—lamella-gilled.

The Ceplialous mollusks dwelling, some in air, some in water,

and some in both elements, have different modes of respiring, and

their respiratory organ affords good distinguishing characters for

the subdivision of the Tribes into Orders. The Acephala are all

water-dwelling mollusks, and their respiratory organ is too little

varied to characterize an ordinal subdivision. It is represented

throughout the class by a pair of lamellae or leaflets on each side of

the viscera, quite distinct from the mantle, and they are usually

clothed with extremely delicate cilia, used by the animal for pro-

ducing an inflowing current from the surrounding fluid. These

beautifully ciliated leaflets are exquisitely shown in Mr. Groadby's

anatomical preparations.

The Lamellibranchiate Acephala are divided into two Orders,

according to the mode by which the shell is affixed to the animal,

whether by one central adductor muscle or by two terminal muscles.

1. Unirousculosa. Animal having its shell affixed by a central

muscle in each valve, which is sometimes compound or fur-

nished with one or more small auxiliary muscles.

2. Bimusculosa. Animal having its shell affixed by two dis-

tinct terminal muscles, one at the anterior, the other at the

posterior end.

Order I. UNIMUSCULOSA—one-muscled.

Animal having its shell affixed by a central muscle in each valve, which is

sometimes compound, orfurnished tvith small auxiliary muscles.

It may appear unscientific to introduce a systematic division

founded on the character of a single pair of adductor muscles, when
the only British mollusk inhabiting fresh water that is referred to

it is possessed of more. But in viewing the entire series of Acephala,

both freshwater and marine, a very natural subdivision is sug-

gested by the separation into two Orders, of those in which the shell

is affixed to the animal by a central muscle in each valve, as in the

Oyster, and those in which the shell is affixed to the animal by two
lateral, or rather terminal, muscles, as in the Anodon. No characters

are permanent through any long series of natural objects, and it



206 BRITISH MOLLUSKS.

happens that the only member of this Order inhabiting fresh water*

in Europe, belongs to a family plentiful in marine species, in which

the characteristic muscles of the Order undergoes a change. The
adductor muscle becomes, in the Mytilacea, a compound muscle,

and in the anterior extremity of the shell of some of them there are

two small auxiliary muscles.

The only British freshwater species of TJnimusculosa belongs to

the family.

1. Mytilacea. Animal bearing an oblong fan-shaped shell, to

which it is affixed posteriorly by a pair of strong compound
adductor muscles. Beneath the umbo in each valve, there is

sometimes a small auxiliary muscle affixed to a cross septum.

Adhering to foreign bodies by a byssus of firm tendinous

threads, proceeding from a groove in the foot.

Family I. MYTILACEA.

Animal hearing an oblong fan-shaped shell, to which it is affixed ante-

riorly by a pair of strong compound adductor muscles. Beneath the umbo in

each valve, there is sometimes a small auxiliary muscle affixed to a cross

septum. Adhering to foreign bodies by a byssus offirm tendinous threads,

proceedingfrom a groove in thefoot.

The Mytilacea are a family of about a hundred and eighty species,

of which a hundred and seventy, belonging to the genera Mytilus,

Modiola, Crenella, and Lithodomus, inhabit the sea, and the re-

maining ten are inhabitants of brackish and fresh water. Of two of

these, the habitats are not known. Six are natives of Central

America and the Southern United States, one is a native of Senegal,

and one of Europe. The freshwater Mytilacea differ from those

of marine habit, and from the rest of the unimusculose Acephala, in

having the mantle closed.

The main adductor muscle of this family adheres rather near to

the posterior edge of the shell, and the cicatrix indicative of its

place of attachment is of a duplicated oblong form, showing it to be

of a compound structure, but it is not divided into bundles of fibres

in Dreissena as in Mytilus. Beneath the umbo in each valve, there

is a small shelly septum, and affixed to these is a small auxiliary

transverse muscle.
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• Our freshwater representative of this family is referred to a

special genus :

—

1. Dreissena. Animal hearing a triangular fan-shaped shell,

mantle closed throughout, except for the passage of the foot

and of two tubular orifices for the purposes of excretion and

respiration.

Dreissena polymorpha.

Genus I. DREISSENA, Van Beneden.

Animal
;
subtriangular, rather compressed, bifurcated in front,

bearing a subtriangular shell of which the umboes cover the

bifurcations, mantle delicately fringed, closed throughout, ex-

cepting a small opening in front for the passage of the foot and

two tubular orifices behind for excretion and respiration, foot

ligulate spinning a copious byssus, excretory orifice developed

into a small conoidal siphon, respiratory orifice larger, subtu-

bular, armed with longitudinal rows of scale-like papillae, of

which those on the inner margin are elongated internally to-

wards the centre.

Shell
;
equivalve, very inequilateral, triangular, very gibbous, um-

boes terminal, furnished in each valve with a cross septum for

the adhesion of a small adductor muscle, cicatrix of the prin-

cipal adductor muscle oblong, compound, situated within the
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posterior margin of each valve, hinge toothless, cartilage ex-

ternal, marginal.

The tranquil and gently running waters of northern and eastern

Europe, between the Baltic and Caspian Seas, are inhabited by a

peculiar and most prolific mussel, which has been transported

among timber and on ships' bottoms to the western parts, and has

become naturalized in all corners of the British Isles. It differs

from the sea mussel (Mytilus) and from all the rest of the unimus-

culose Acephala, in the important feature of having the mantle

closed throughout, excepting at the three orifices necessary for the

passage of the foot, for excretion, and for respiration. In the

Mytili the mantle is open, the free lobes on either side correspond-

ing with the valves of the shell. In Dreissena, the shell is secreted

by a closed integument, on which the mantle or calcifying portion

of it is indicated by a linear fringe of papillae.

Dreissena, named by M. Van Beneden, a Belgian naturalist,

after a M. Dreissen, was first noticed more than a century ago in

the river Volga, by the eminent German traveller and naturalist,

Pallas, during a voyage in Bussia. It was not detected in Britain

until 1824, when Mr. J. De Carle Sowerby acidentally observed a

gentleman fishing for perch with it, as bait, in the Commercial

Docks. The mollusk had been imported from eastern or northern

Europe, probably across the Baltic, either among timber or attached

to the ship's bottom, and was abundantly multiplying. From the

habit of Dreissena living in brackish as well as in fresh water, it is

believed to be capable of enduring salt water for a time, as well as

living for some time out of water, and thus it traverses the sea in

ships or adhering to ships, and it has become naturalized in most of

our docks, lakes, canals, reservoirs, and even in our water-pipes.

It will be seen on reference to our vignette, that the anterior or

lower, orifice is merely a simple opening for the passage of a small

foot, which is comparatively short and conoid when contracted,

tongue-shaped when extended. From a groove in this foot, a copious

fibrous byssus is spun for the purpose of adhesion to foreign bodies.

Of the two hinder or upper orifices, the one for ejecting the water is

developed into a simple conoidal siphon, the other for taking it in

is more complicated. The portion of the mantle in which it is

situated, protrudes in a subtubular manner, and is armed with lon-

gitudinal rows of irregular scale-like papillae. At the orifice it is

contractedly pouted, and rimmed with papillae, those on the inner

edge being elongated in a more or less crowded manner towards
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the centre. Individuals of this mussel are wonderfully prolific, and

attach themselves in groups one upon another. The shell is of

a peculiar triangularly trapezoid form, the valves being affixed to

the animal by an oblong compound adductor muscle just within

the posterior margin, and a small auxiliary transverse muscle

affixed to a cross shelf below the umbo. The hinge of the valves is

toothless, the cartilage by which they are connected being marginal

and external.

A few species of Dreissena have been discovered in the West
Indies, in Central America, and in the Mississippi in the Southern

United States; and one at Senegal.

1. Dreissena polymorpha. Many-shaped Dreissena.

Shell
;
triangularly trapezoid, very gibbous, obtusely keeled, ful-

vous, stained and trans-

versely undulately waved
with olive-brown, under

side broadly flatly im-

pressed, right valve sinu-

ated at the central mar-

gin for the passage of the

byssus ; interior bluish-

white, not pearly.

Mylilus poly morpli us, pars, Pallas

(1754), Voy. Euss. App. p. 212.

Mytilus e Jluvio Wolga, Chernnitz

(1795), Condi. Cab. vol. xi. p.

256. pi. ccv. f. 2028.

Mytilus Hagenii, Baer (1825), Inst. Solemn. OJcen's Isis, part v. p. 525.

Mytilus Volgensis, Gray (1825), Ann. Phil. p. 139; Ind. Test. Supp. p. 8.

pi. ii. f. 6.

Mytilus area, Kickx (1834), Desc. nouv. esp. de Moule.
Dreissena polymorpha, Van Beneden (1834), Bull. Acad. Sci, Brux. vol. i.

p. 105 ; Ann. Sci. Nat. pi. viii. f. 1 to 11.

Tichogonia Chemnitzii, Kossrnassler (1835), Icon. vol. i. p. 113. f. 69.

Mytilina polymorpha, Cantraine (1837), Ann. Sci. Nat. vol. vii. p. 308.

Bab. Throughout Europe, chiefly in the northern and eastern parts. (In

canals, rivers, docks, water-pipes, etc.)

The shell of our British Dreissena, compared with that of the

p



210 BRITISH MOLLUSKS.

Senegal and Central American species, is conspicuously distin-

guished by its extremely gibbous trapezoidal form, and transverse

zigzag colouring. In young specimens, clustering in bunches and

in masses one upon another, the pretty waved pattern is particu-

larly bright and distinct. As the specimens advance in growth,

and the epidermis thickens and becomes fibrous, the pattern is

nearly obliterated.

M. Moquin-Tandon and Mr. Jeffreys describe the animal as

being greyish white, yellowish or fawn-colour at the posterior side,

striped like the shell with zigzag marks of reddish brown. The
cirrhi of the branchial orifice, arranged in concentric rows, are

reddish grey, tinged at their base with brown, and the foot is grey

with a delicate rosy hue.

Order II. BIMTJSCULOSA—two- muscled.

In this Order, which comprises the greater portion of the Ace-

phala, marine as well as freshwater, the shell is affixed to the

animal by a pair of adductor muscles, adhering to the valves of

the shell at each end. All have the lobes of the mantle more or

less united. We have in Britain two Families of freshwater two-

muscled bivalves, the Naiades, including the genera Anodonta and
Unio, and the Cardiacea, including Pisidium and Cyclas. The
mantle lobes of the Naiads, the largest of all freshwater mollusks,

are freely open, except where they are united behind to form the

branchial and excretory siphonal orifices. In the Cockles of fresh

water, which are small, some of them minute, the mantle lobes are

more united on each side, and the branchial and excretory siphons

are prolonged into tubes. In Pisidium, the tubes are blended in

one, in Cyclas they are united for some distance and then separated.

The shell of the Naiades is composed of firm pearly matter, covered

by a thick fibrous epidermis ; the shell of the Cardiacea, that is to

say, of the freshwater genera of Cardiacea, is thin, covered by a

horny epidermis.

Our two-muscled freshwater Acephala are comprised in two

Families :

—

1. Naiades. Animal bearing a solid pearly shell, with the mantle

lobes freely open, except behind, where they are united to

form the branchial and excretory siphonal orifices, which are

simply pouted. Foot large, free.
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2. Cardiacea. Animal bearing a thin horny shell, with the

mantle lobes open anteriorly for the passage of a large pro-

truded foot, and united posteriorly to form the branchial and

excretory siphons which are prolonged into tubes wholly or

partially united.

Family I. NAIADES.

Animal bearing a pearly shell, with the mantle lobes freely open except

behind, where they are united to form the branchial and excretory

siphonal orifices, which are simply pouted. Foot large, free.

The Acephalous mollusks are less numerous in kind than the

Cephals, but they include species of much larger dimensions.

Among those inhabiting the sea, the giant clam (Tridacna) is of

greatly more colossal proportions than any shell of spiral growth
;

and in freshwater, the Paludina, largest of our pond-snails, is far

exceeded in size by the Naiad. The lakes and rivers of both

hemispheres, especially the western, teem with this mollusk, a

pearly bivalve of mud-dwelling habit, with a large tongue-shaped

delving foot. The mantle lobes are freely open, excepting behind,

where they are united to form the branchial and excretory siphonal

orifices ; the edges round the branchial orifice being sharply fringed,

and the hinge margin of the shell is sometimes toothed, sometimes

without teeth.

Such are the typical characters of the family, but there are four

very distinct and remarkably local foreign genera included under

this head, in which the structure of the foot and posterior siphons

is greatly modified. Two, Iridina and Spatlia, inhabitants of the

Nile and rivers of Senegal, have the posterior siphonal orifices pro-

longed into short unequal tubes. The other two, Syria and Myce-

topus, natives of South America, are more different from each other.

In Syria, the siphonal orifices are prolonged into tubes. In Myce-

tojpus there are no siphonal tubes, but the foot is singularly long

and attenuated, reaching a considerable extent beyond the shell,

and at the extremity it is suddenly widened into a knob. Myceto-

jms has a curiously long and narrow shell, gaping at both ends.

The shell of the Naiades is of an iridescent pearly substance,

covered by a dark fulvous-olive, green, brown or black epidermis,

and all more or less produce pearls. One or two of the North
p 2
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American species of TJnio have been observed to spin a byssus in

cases of emergency. In South America M. D'Orbigny collected,

at the Rio Parana, above Corrientes, an Anodon attached by a

byssus ; his genus Byssanodonta will not however hold, if depen-

dence cannot be placed on this function as a generic character.

About six hundred and thirty species of Naiads, with a long array

of synonyms, are now admitted, reckoning only eleven as belong-

ing to Europe, forty-three to Asia, seventeen to Africa, and three

to Australia. Of the remaining species, seventy-six belong to

South America, and four hundred and eighty to North America.

There are seventy-four species of four genera in the Eastern Hemi-
sphere, and five hundred and fifty-six of six genera, in the Western,

distributed as follows :

—

Genera. 1 1O
u

.2
<! <

H < < fe QQ

10 33 6 2 430 28

1 8 2 1 50 32

Dipsas 2

5

4

3

2

Monocondylcea.... 8

3

The genera TJnio and Anodonta are mostly associated together,

the first being much the more plentiful in species, excepting in

South America, where the toothless Naiads predominate over

the toothed. Of the eleven European species, we have four in

Britain, two confined to England, two diffused throughout the three

kingdoms.

They are of the genera

—

1. Anodonta. Shell thin and toothless.

2. Unio. Shell rather stout, hinge composed of interlocking

erect teeth on the anterior side, and elongated marginal

teeth, which are sometimes obsolete, on the posterior.
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Anodonta cygnea.

Genus I. ANODONTA, Lamarck.

Animal; body oval, compressed, dingy greyish yellow, mantle

fringed and stained with brown at the edge, gills showing a

network of waved tubes, foot large, tongue-shaped, tinged

with orange.

Shell
;

equivalve, very inequilateral, thin, rounded in front, ob-

liquely produced and a little auriculated behind
;
hinge tooth-

less, but furnished posteriorly with a long rudimentary tooth-

like ridge.

Anodonta, the largest of European freshwater mollusks, is pro-

vided with a largely ventricose shell of light substance, which, as its

name implies, is without teeth. A strong external ligament affords

hinge sufficient for its thinly calcified valves, without the support

of any internal interlocking protuberances, yet a tooth of a rudi-

mentary kind appears on the posterior side of the shell, in the form

of a blunt marginal ridge. The animal has a largely developed foot

of an orange-tinted yellow colour, with which it burrows into and
trails along the mud, and the mantle margin is fringed and stained
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with brown about the edge, particularly in the parts surrounding

the branchial orifice.

The lakes, canals, ponds, and gently flowing rivers throughout

Europe, are all tenanted by the Anodonta in some form or other.

It feeds on decomposed animal and vegetable matter, and the shell

varies according to the quantity and character of the food, the still-

ness or disturbance of the water, its chemical composition, depth or

shallowness, and other causes, From forty to fifty species have

been made of these different phases of the European Anodonta, but

our best authorities on the subject, Messrs. Forbes and Hanley, and

Dr. Gray, are of opinion that they are all referable to one. Eleven

more species have been recorded as inhabitants of the Eastern

Hemisphere, eight Asiatic, chiefly Philippine, two African, and one

Australian. The Western species Mr. Lea enumerates as eighty-

two, of which thirty-two are South American, and fifty North
American ; A. Jluviatilis, inhabiting the western and central parts

of Massachusetts, being almost identical with our own species.

Dr. Gray's testimony in favour of there being only a single species

of Anodon ta in Britain is expressed in the following able manner :

—

" The Anodons feed on decomposed animal and vegetable sub-

stances ; and the size and solidity of the shell depends on the

abundance of the food and the state of quietness or motion and of

calcareous matter in the water in which they happen to reside.

Some authors have believed them to be unisexual ; but their ana-

tomy proves that they are hermaphrodite and sufficient for them-

selves. Poiret supposed that of the two species he observed near

Paris, one was viviparous and the other oviparous ; but they all

deposit eggs, which are developed in their exterior pair of gills.

They have been divided into numerous species ; but in ponds where

there is plenty of food (and a dead dog or cat or fish affords abun-

dance of such material), and where the water is nearly stagnant

and seldom disturbed, they become of a large size, with ventricose

thin shells, while in more rapid rivers with pure clear water, with

very little decomposed animal or vegetable matter held in suspen-

sion, they are small, with compressed thick shells ; and all inter-

mediate forms and sizes are to be observed. After collecting many
hundred specimens from various localities, I am convinced that

there is only a single species found in this country."

Our British Anodonta is :

—

1. cygnea. Shell a pair of thinly ventricose toothless valves,

slightly auriculated on the posterior side.
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1. Anodonta cygnea. Swan Anodon.

Shell
;
obliquely ovate or oblong, varying from compressed to ven-

tricosely gibbous, anterior side rounded, a little gaping in the

region of the foot, posterior side obliquely produced, slightly

auriculated towards the seat of the ligament, valves roughly

concentrically ridged at irregular intervals by additions of

growth, upon which the epidermis lodges in fibrous wrinkles,

bright verdigris green passing with age into fulvous olive,

flesh-tinged towards the umboes, umboes compressed, plicately

wrinkled, wrinkles few, obsolete or eroded with age, hinge

toothless, in the centre, on the posterior side furnished with

a rudimentary lateral tooth, in the form of a faintly developed

elongated ridge.

Mytilus cygneus and anatinus, Linnaeus (1758), Syst. Nat. ed. 10. p. 706.

Mytilus radiatus, Miiller (1774), Hist. Verm, part ii. p. 209.

Mytilus Zellensis, Ghnelin (1788), Syst. Nat. p. 3262.

Anodontites cygncea and anatina, Poiret (1801), Coq. de VAisne, p. 109.

Anodonta variabilis, Draparnaud (1801), Tall. Moll. p. 108.

Mytilus Avonensis, Montagu (1803), Test. Brit. p. 172.

Anodonta cygnaa and anatina, Draparnaud (1805), Hist. Moll. p. 133.

pi. xii. f. 1, 2.
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Anodonta anatina, sulcata, and intermedia, Lamarck (1819), Anhn. sans

vert. vol. vi. p. 85, 86.

Anodonta Cellensis,C. Pfeiffer (1821), Deutsch. Moll.xol.i. p. 110. pi. vi.f. 1.

Mytilus incrassatus and maculatus, Sheppard (1821), Trans. Linn. Soc.

vol. xiii. p. 85. pi. v. f. 4 and 6.

Mytikis dentatus, Turton (1822), Conch. Diet. p. 115.

Anodon paludosus and Avonensis, Turton (1822), Biv. Brit. p. 240, 241.

pi. xv. f. 1.

Anodon cygneus and anatinus, Turton (1822), Conch. Brit. pi. xlvi. p. 239.

Anodonta piscinalis, Nilsson (1822), p. 116.

Anodonta ventricosa and ponderosa, C. Pfeiffer (1825), Deutsch. Moll.

vol. ii. p. 30, 31. pi. iii. and pi. iv. f. 1 to 6.

Anodonta compressa, Ziegler (1831), MenTce, Syn. Moll. p. 106.

Syniphynota cygnea, Lea (1832), Obs. Unio, vol. i. p. 70.

Anodonta oblonga and minima, Millet (1833), Mem. Soc. Agr. Angers,

vol. i. p. 242. pi xii. f. 1, 2.

Anodonta complanata, Ziegler (1835), Rossm. Icon. vol. i. p. 112. f. 68.

Anodonta Arelatensis, Jacquemin (1835), Guide, Voy. Aries, p. 125.

Anodonta rostrata, Rossmassler (1836), Icon. vol. iv. p. 25. f. 284.

Anodonta sinuosa, Manduyt (1837), Moll, de la Vienne, p. 15.

Anodonta Rossmassleri, Dupuy (1843), Moll. Gers. p. 74.

Anodonta coarctata, Potiez and Michaud (1844), Cat. Moll, de Douai,

vol. ii. p. 142. pi. Iv. f. 2.

Anodonta niacilenta, Lusitana, and ranarum, Morelet (1845), Moll, du

Fort. p. 102 to 104. pi. xi. and xii.

Anodonta Milletii, Ray and Drouet (1848), Rev. Zool. Soc. Cuv. p. 225.

pi. i. f. 1, 2.

Anodonta Dupuyi, Ray and Drouet (1849), Rev. Zool. Soc. Cuv. p. 14.

pi. i. and ii.

Anodonta Grateloupiana, Gassies (1849), Moll, de VAgenais, p. 193. pi. iii.

and iv. f. 2.

Anodonta Rayii, Jobce, and subponderosa, Dupuy (1849), Cat. Hxtram.

Test. no. 25, 28, 29.

Anodonta Scaldiana and Moulinsiana, Dupuy (1851), Hist. Moll. vol. vi.

p. 613 and 616. pi. xx. f. 19.

Anodonta crassiuscula and parvula, Drouet (1852), Anod. de VAube, p. 5, 9.

Margaron (Anodonta) cygnea, Lea (1852), Synop. Naid. p. 47.

Anodonta cygnea, anatina, complanata, variabilis, and Avonensis, Moquin-

Tandon (1855), Hist. Moll. vol. ii. p. 557 to 562. pi. xlii. to xlvi.

Hab. Throughout Europe. Siberia. (In gently flowing rivers, brooks,

canals, ponds, etc.)

The foregoing list of synonyms, though sufficiently numerous, is

far from being a perfect record of the names that have been given
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to this protean bivalve. A mollusk of large size, dwelling amid
such varied physical conditions as are presented by the places

which the Anodonta indiscriminately inhabits, would necessarily

produce a very variable shell, and some naturalists appear almost
to think that each pond, canal, or river, has its peculiar species.

Even Linnaeus held to the opinion that we have two species in

Europe, one of oblong ventricose form, A. cygnea, and another of

oval compressed form, A. anatina, but these are simply the ex-

treme varieties.

The shell of Anodonta cygnea is shortly rounded in front, and
towards the ventral margin, where the foot is exserted, it is a little

gaping. Posteriorly, where the pouted siphonal orifices protrude,

the shell slopes obliquely, and is slightly auriculated. The species

is very closely represented in the United States by A. fluviatilis.

Animal
;
elongately ovate, lobes of the mantle free, foot tongue-

shaped, rather large, branchial and excretory orifices approxi-

mating, edges of the mantle around the former moderately

fringed.

Shell
;
very inequilateral, inequivalve, anterior side short, a little

gaping where the foot is exserted, posterior side more or less

slopingly produced, valves rather thick, pearly, covered with a

stout horny epidermis, hinge composed of strong interlocking

Unio tumidus.

G-enus II. UNIO, Philippson.
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erect teeth on the anterior side of the umbo, and elongated

marginal teeth, which are sometimes obsolete, on the posterior

side. Ligament external.

Of the TJnio or pearl mollusk, we have three species in Britain,

two, U. tumidus and pictorum, inhabiting ponds, lakes, and gently

flowing rivers, and confined to England, chiefly the southern and

eastern parts, and one, TJ. margaritifer, inhabiting the mountain

rapids of all three kingdoms, in places beyond the range of the

other two. The posterior teeth in this last species being reduced

to mere marginal ridges, it is raised by some authors to the rank of

a genus, Alasmodon. All three TJniones produce pearls, but the

mountain species, TJ. margaritifer, surrounded by more turbulent

elements than those that dwell in tranquil waters, is the chief con-

tributor, although " one in a hundred might contain a pearl, and

about one in a hundred of the pearls might be tolerably clear."

The animal of TJnio merely differs from that of Anodonta in

being of a longer subtriangular form, as indicated by the form of

the shell ; the foot is perhaps smaller, and the fringed edges of

the posterior extremity of the mantle lobes are not quite so irregu-

larly jagged. The shell is firmly hinged by strong, erect, interlock-

ing teeth on the anterior side of the umboes, and elongated mar-

ginal teeth on the posterior, which, as already stated, are in TJ. mar-

garitifer rudimentary ; the want of them is compensated in that

species by the presence of a longer and stronger external ligament.

The general distribution of the British species is peculiar. TJ. mar-

garitifer abounds in the hill countries of Scandinavia, as in Britain,

beyond the range of its fellows, whose central area of habitation

is in France and Germany. TJ. tumidus does not range south of

the Alps. TJ. pictorum is diffused throughout Europe, passing into

North Africa and Russian Asia. Both species range together in

Britain, but are confined to England. In the southern and eastern

parts TJ. tumidus and pictorum are comparatively abundant, and

they are found as far north as the south of Yorkshire. That they

are absent from Scotland is not surprising, but it is difficult to ac-

count for their absence from the south and south-east of Ireland.

" Taking the features of this distribution into consideration," says

Edward Forbes in his own quaint manner, " it seems as if the TJnio

margaritifer had migrated southwards from some ancient northern

centre, whilst the other TJniones and Anodonta advanced westwards

and northwards, with unequal pace however, since only the last

invaded Ireland."
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The genus Unio—which name, it should be mentioned, is not the

feminine noun signifying union, but the masculine unio, a pearl, in

the sense used hj Pliny,—has been always attributed to Eetzius.

Mr. Lea, in the last edition of his ' Synopsis' (p. xiii., note), states,

that on a careful examination of the scarce work ' Nova Testaceorum

Genera,' published in 1788, it seems to him that the genus belongs

to L. M. Philippson, the author of the 'Dissertation,' Eetzius being

the presiding officer of the institution where this thesis was presented.

The British species of Unio are :

—

1. tumidus. Shell ovately wedge-shaped, glossy verdigris green,

rayed on the posterior side.

2. pictorum. Shell elongately oblong, fulvous olive, marked with

concentric epidermic ridges.

3. margaritifer. Shell elongately kidney-shaped, often coni-

pressly pinched about the middle, black, posterior elongated

tooth obsolete.

Shell
;
ovately wedge-shaped, gibbously swollen, very inequilateral,

anterior side short, rounded, a little gaping in the region of

the foot, posterior side slopingly acuminated, valves concen-

trically fibrously ridged at intervals, olive green, glossy, tinged,

and rayed on the posterior side with verdigris, umboes con-

fluently undulately wrinkled, hinge composed of an erect

1. Unio tumidus. Swollen Unio.
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shelving finely notched anterior tooth, and a long drawn-out

posterior one in the right valve interlocking with two pairs of

similar teeth in the left valve.

JJnio tumidus and ovalis, Philippson (1788), Nov. Test. Gen. p. 17.

Mya ovalis, Pulteney (1799), Cat. Shells, Dorset, p. 27.

Mya depressa and ovata, Donovan (1802), Brit. Shells, vol. hi. and iv.

pi. ex. and exxii.

JJnio rostratus, Studer (1820), Kurz. Verz. p. 93.

Mysca ovata and solida, Turton (1822), Conch. Brit. p. 246. pi. xvi. f. 2.

Unio infiatus, Hecart (1833), Mem. Soc. Ayr. Valene. vol. i. p. 145.

JJnio Michaudianus, Desmoulins (1833), Act. Soc. Linn. Bord. vol. vi.

p. 20.

Unio arcuatus, Bouchard- Chantereaux (1838), Moll. Pas-de- Calais, p. 91.

Maryaron (Unio) tumidus, Lea (1852), Synops. Naiad, p. 36.

Unio (Lymnium ) tumidus, Moquin-Tandon (1855), Hist. Moll. vol. ii.

p. 577. pi. li. f. 11 to 14.

Sab. Northern and Central Europe. England, chiefly southern and

eastern parts. (In gently flowing rivers, canals, and ponds.)

It will be seen by a comparison of our very characteristic figures

of the shells of U. tumidus and pictorum, that the valves in the

species under consideration are broader from the umbo to the mar-

gin and more wedge-shaped, the umbo being more conspicuously

undulately wrinkled. Another peculiarity in the shell of U. tumi-

dus, consists in the epidermis being of a glossy verdigris colour,

more or less confidently painted with rays ; and it may be observed

that the epidermis is not disposed in such decided equidistant con-

centric ridges. The anterior hinge teeth are, it may be added,

more elevately developed, and interlock deeper with one another.

The animal has much the same colouring in both species, plain

white edges to the mantle, except in the vicinity of the branchial

orifice, where it is tinged with orange-brown, sometimes a little

speckled. The internal nacre of Z7. tumidus is mostly of a delicate

silvery-grey colour, but Dr. Gray mentions having received speci-

mens collected in a pond in Warwickshire, in which the interior was

tinged with salmon-colour. It is seldom that pearls are found in

this species, secretion being feeble, and the nacre thin.

The range of TJ. tumidus in Britain is limited to England,

chiefly the southern and eastern parts, extending in a northerly di-

rection to the south of Yorkshire. It is not known in Scotland or

Ireland. On the Continent it is a Northern and Central, that is to

say, a Germanic, species, not having been collected south of the Alps.
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2. Unio pictorum. 'Painters' JJnlo.

Shell
;
elongately oblong, anterior side moderately short, rounded,

a little gaping in the region of the foot, posterior gently sloping,

valves concentrically fibrously ridged at intervals, fulvous

olive, ridges generally rather conspicuous, umboes but slightly

wrinkled, mostly eroded ;
hinge similar to that of the prece-

ding species, rather less prominently developed.

Mya pictorum, Linnaeus (1758), Syst. Nat. ed. 10. p. 671.

Unio pictorum, Philippson (1788), Nov. Test. Gen. p. 17.

Unio rostrata, Lamarck (1819), Anim. sans vert. vol. vi. p. 77.

Mysea -pictorum, Turton (1822), Conch. Brit. p. 215.

Unio limosus, Nilsson (1822), Moll. Suec.j). 110.

Unio Turtoni, Payraudeau (1826), Moll, du Corse, p. 65. pi. ii. f. 2, 3.

Unio Requiem and Deshayesii, Michaud (1831), Comp. de Drap. p. 106 and

107. pi. xvi. f. 24, 30.

Unio longirostris, Ziegler (1812), Eossm. Icon. vol. xi. p. 13. f. 738.

Unio Ardusianus, Reynies (1843), Lett. Moq.-Tand. p. 5. pi. i. f. 7, 8.

Unio ponderosus, Spitzi (1844), Eossm. Icon. vol. xii. p. 31. f. 767.

Unio Aleronii, Companyo and Massot (1845), Soc. Agr. Pyr.-Or. vol. ii.

p. 234. f. 2.

Unio dactylus and mucidus, Morelet (1845), Hist. Moll, du Port. p. 110,

111. pi. xiv. f. 2, 3.

Unio Philippi, Dupuy (1849), Cat. Uxtram. Test. no. 49.

Unio platyrinchoideus, Eoussii, and curvirostris, Dupuy (1852), Hist. Moll.

vol. vi. p. 649, 653. pi. xviii. f. 16, 18.

Margaron (Unio) pictorum, Lea (1852), Synops. Naiad, p. 36.

Unio (Lymnium) pictorum and Eeauienii, Moquin-Tandon (1855), Hist.

Moll. vol. ii. p. 574 to 576. pi. 1. f. 1 to 10. and pi. Ii. f. 1 to 10.
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Hab. Throughout Europe. Siberia. North Africa. England, chiefly

southern and eastern parts. (In gently flowing rivers, canals, and ponds.)

The Painters' Unio, so called from its shell having been used by
painters of the last century for holding their colours, is more plenti-

fully and much more widely diffused than the preceding species.

U. tumidus is confined to Northern and Central Europe. U. pic-

torum ranges in a southerly direction to Sicily and North Africa,

and northwards to Finland, passing over Siberia. In Britain, both

species are confined to England, chiefly the southern and eastern

parts, but reach sparingly to the south of Yorkshire. Neither of

them appear in Scotland or Ireland. Mr. Jeffreys remarks that

" the shells are still to be had of any artists'-colour-man in this

country, containing a preparation of ground gold and silver leaf,

for illuminating work."

The shell of U. pictorum may be readily recognized by its straight

elongately oblong form, fulvous tone of colour, devoid of rays and

concentric epidermic ridges. The umboes in this species are only

slightly wrinkled, and the hinge teeth, are not so prominent as in

the preceding. Forbes and Hanley notice " a somewhat tortuous

variety taken in the River Lea, near London, and in the northern

districts of England, with the rostrum bending below the level of

the incurved ventral margin, and with the hinder side either greatly

produced or with its upper edge arcuated. In this form the pri-

mary teeth are apt to become rudimentary."

M. Moquin-Tandon divides this species into two, characterizing

seventeen/varieties of it, as follows :

—

C. Requienii ; 1, shell nearly

straight below ; 2, shell nearly straight, cardinal teeth stronger
;

3, shell large, nearly straight, of a bright green colour; 4, shell

smaller, paler, slightly dilated behind
; 5, shell slightly sinuous

below ; 6, shell elongated, sinuous below, arcuated behind
; 7, shell

elongated, sinuous below, a little dilated behind
; 8, shell elongated,

very sinuous and very arcuated. C. pictorum ; 1, shell yellow,

with green rays
; 2, shell yellow, without rays ; 3, shell larger,

yellow or brownish, with dark bands
; 4, shell rather elongated,

lanceolate behind
; 5, shell longer, rather narrowed posteriorly

;

6, shell very large, more elongated, rather narrowed at the poste-

rior extremity, ventricose, thick, brown ; 7, shell more elongated,

much, narrowed behind, olive-brown
; 8, shell more oval, rather

truncated posteriorly, very dark brown
; 9, shell smaller, shortened,

a little arched, wedge-shaped posteriorly, olive.
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3. Unio margaritifer. Pearl-bearing Unio.

Shell
;
oblong or elongately kidney-shaped, very inequilateral,

rounded at both ends, anterior end a little gaping in the region

of the foot, valves moderately convex, often compressly pinched

about the middle, covered with a black densely fibrous epider-

mis, umboes mostly very much eroded, ligament long and

strong, hinge composed of a blunt crested anterior tooth in the

right valve, interlocking somewhat rudely with a double, simi-

larly crested tooth in the left valve, spreading at the base in a

thickened deposit towards the front adductor muscle, posterior

tooth represented in each valve by an obtuse marginal ridge.

Mya margaritifera, Linnaeus (1758), Syst. Nat. ed. 10. p. 671.

Unio margaritiferus and crassus, Philippson (1788), Nov. Test. Gen. p. 16.

Unio rugosa, Poiret (1801), Coq. de FAisne, p. 105.

Margaritanafluviatilis, Schumacher (1817), Ess. Syst. Test. p. 124.

Unio elongata and sinuata, Lamarck (1819), Anim. sans vert. vol. vi. part

i. p. 70.

Unio elongatus and ater, Nilsson (1822), Moll. Suec. p. 106, 107.

Alasmodonta arcuata, Barnes (1823), Sillim. Journ. vol. vi. p. 277. pi. xi.

f. 20.

Unio crassissima, Ferussac (1827), Desmoul. Moll. Girond. p. 42.

Alasmodon margaritiferum, Fleming (1828), Brit. Anim. p. 417.
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Unio Roissyi, Michaud (1831), Comp. de Drap. p. 112. pi. xvi. f. 27, 28.

Unio margaritifer, Rossmassler (1835), Icon. vol. i. p. 120. pi. iv.

Margaritana margaritifera, Lea (1838), Trans. Amer. Phil. Soc. yol. vi.

p. 135.

Unio brunnea, Bonhomme (1810), Mem. Soc. Aveyr. vol. ii. p. 430.

Alasmodon elongatus, Thompson (1840), Ann. Nat. Hist. vol. vi. p. 200.

Unio tristis, Morelet (1845), Moll, du Port. p. 107. pi. xiii. f. 2.

Margaron (Margaritana) margaritifer and crassus, Lea (1852), Synops.

Naiad, p. 39, 43.

Unio (Margaritana) margaritifer. Moquin-Tandon (1855) Hist. Moll.

vol. ii. p. 566. pi. xlvii.

Unio (Lymnium) sinuatus, crassus, and ater, Moquin-Tandon (1855), Hist.

Moll. vol. ii. p. 567 and 570, pi. xlviii. f. 1 to 3, and pi. xiix. f. 3 to 6.

Hob. Throughout Europe. (In rapids and mountain streams.)

Mankind has from a very early period delighted in adorning

itself with bits of iridescent shells. There is a peculiar charm in

the rainbow colours refracted by the sun's light, from their mi-

nutely undulated surface. The South Sea Islander displays the beau-

tiful phenomena of the spectrum in a string of Avicula fragments.

More civilized races select for their adornment the nacre de-

posited in superfluous globules, either on the shell's lining, or

within the fleshy parts of the animal. These abnormal secretions,

the produce of a surcharged or distempered gland, are the lovely

pearls which grace the necklace and the diadem. All nacreous

bivalves, and even bivalves like the giant clam (Tridacna), whose

shell is as opake as marble, produce pearls, but the marble pearl is

scarce, and when found not much valued. It is the iridescent pearl,

especially the pearl that is tinged with rose or salmon colour, apart

from its iridescence, which is the most esteemed ; and of our four

British Naiads, Unio margaritifer, with its blush-tinted interior, is

the pearl-bearer par excellence. U. tumidus and pictorum are in-

habitants of gently flowing and stagnant water ; U. margaritifer

inhabits the mountain stream, where its pearl-secreting functions

are more stimulated by the turbulence of the waters. Pearls of

great beauty have been procured from specimens inhabiting the

Conway, North Wales. One of especial purity, presented by Sir

E. Wynne to the Queen of Charles II., is now in the Crown of

Queen Victoria.

U. margaritifer is diffused over the whole of Europe, appearing

in the South in a robust form, known as U. crassus. In Britain it

appears in all three kingdoms, chiefly in the mountainous parts,

not visited by U. tumidus or pictorum.
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The shell is stout, covered with a dense black fibrous epidermis,

and it is usually tinged internally with rose or salmon colour.

The hinge is more rudely developed than in the other two species.

The front teeth are blunt and irregular, crested with notches, and

they are supported by a thicker collateral deposit of shelly matter,

reaching to the cicatrix of the anterior adductor muscle. Poste-

riorly the elongated tooth is reduced, as in Anodonta, to a blunt

marginal ridge ; and to compensate for this the external ligament

is longer and stronger.

Family II. CARDIACEA.

Animal bearing a thin horny shell, with the mantle lobes open anteriorlyfor
the passage of a large protruded foot, and united posteriorly toform the

branchial and excretory siphons tohich are prolonged into tubes wholly or

partially united.

The dykes of Holland and western Germany, and the fen^ of

East Anglia, elicited, forty and thirty years ago, the attention of

two able observers to their little bivalve mollusks, in Carl Pfeiffer,

of Cassel, and the Hev. Leonard Jenyns, of Cambridge. Before

their researches, the little horny cockles of our rivers, canals, and
stagnant waters were associated together in one genus. Their mantle

lobes are open anteriorly for the passage of a capacious extensible

foot, while they are united posteriorly, as well as ventrally, to form
the branchial and excretory siphons, which are prolonged into

tubes. Both siphons and foot are largely extensible, and the

animal has a marvellous power of withdrawing and turning them
about, and often performing a whirling rotary motion by forced

ejectments of the water. But of some, the siphons are united in

one tube, in others, they are united for a little distance and then

separated. These two forms of Cardiacea constitute the genera

Pisidium and Cyclas; and not only are there differences in the

animal, but also in the shell. In Pisidium, the anterior side of the

shell is the longer ; in Cyclas, the anterior side is the shorter.

The freshwater cockles are chiefly inhabitants of the temperate

regions of the globe in both hemispheres. About an equal number
of both kinds are known, from five-and-twenty to thirty species of

each, but in the Eastern Hemisphere the number of Pisidia com=

Q
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pared with Cyclas, is in the proportion of one to two, whilst in the

Western Hemisphere it is as two to one. We have in Europe

about twelve species of Pisidium and six of Cyclas ; in the United

States there are about six species of Pisidium and twelve of Cyclas.

Nearly twice as many species are recorded by a recent mono-
grapher of the two genera, Mr. Temple Prime, but a careful ex-

amination of many of them in Mr. Cuming's collection leads me
to think that probably half will have to be suppressed. Both
genera appear in New Zealand and Central America, and a species

of Pisidium has been described by Mr. Benson, from India.

They are probably much more generally diffused abroad than we
are at present aware of, although they are partially represented in

the streams of warm, temperate, and intertropical countries by three

important genera of bivalves of large size unknown in Europe

—

Cyrena, Velorita, and Galathcea.

The British freshwater Cardiacea belong to two genera :

—

1. Pisidium. Animal having the siphons united in one tube.

Shell thin, horny, slopingly produced in front.

2. Cyclas. Animal having the siphons united in one tube for

some distance and then separated. Shell thin, horny, slo-

pingly produced behind.

Pisidium ammcum. {Slightly enlarged.)

Genus I. PISIDIUM, C. Pfeiffer.

Animal
;
body oval, greyish, delicately transparent, mantle lobes

united at each end, foot large, broad, attenuately elongated,

siphonal tube sometimes short and obliquely subcorneal, some-

times elongately conical.

Shell
;
equivalve, inequilateral, anterior side the longer, more or

less slopingly produced, thin, covered with an olive-horny

epidermis, valves mostly concentrically ridged, or striated,

interiorly bluish- white, umboes sometimes rather prominent,



FAMILY CAEDIACEA. 227

sometimes tumidly obtuse, ligament subexternal, now conspicu-

ous, now barely discernible. Hinge composed of a small

double cardinal tooth and two elevated lateral teeth in the

left valve, interlocking with another double tooth and four

lateral teeth of the same character, in the right valve.

The Pisidia, or Pea Cockles, differ essentially from the Cyclads,

with which they were formerly confused, both as regard the animal

and its shell. Wot only do the siphonic tubes differ, as represented

in our respective vignettes, the tubes in Pisidium being united in

one, while the tubes in Cyclas are united for a little distance and
then separated, but the shells differ also. It will be seen, that in

Pisidium, the anterior side of the shell, the side from which the

foot is protruded, is the longer, whilst in Cyclas, the posterior side,

the side from which the siphonic tubes are exserted, is the longer.

This important distinction, which appears to have escaped the

notice of Mr. Jeffreys, is well denned by Forbes and Hanley, and

by Baudon. The ligament may be detected, by a careful observer,

to be on the shorter side of the shell in Pisidium, on the longer

side in Cyclas. The valves of the shell in Pisidium are more
depressed than in Cyclas, and the species are uniformly smaller,

though each genus has a comparatively large species of its own,

P. amnicum and C. rivicola, each larger than any representative in

any other geographical province.

The European Pisidia, of which some thirty to forty species have

been described, are probably reducible to seven or eight, of which
we have five in Britain, occurring in all three kingdoms. They are

not, however, so generally diffused on the Continent. P. amnicum,

nitidum, and obtusale are found throughout Europe, but P. amnicum
is the only species that ranges into Siberia and Worth Africa, while

P. obtusale is confined chiefly to the central parts. P. pusillum

ranges into Siberia, and is not found in the south of Europe.

P. Casertanum and joulchellum are found in the south, and not in

the north. The animal of Pisidium is extremely delicate, trans-

parent, and almost gelatinous.

The foreign range of the genus is rather scattered, and apparently

very imperfectly known. In addition to about twelve European
species of Pisidium, there are records in Mr. Cuming's collection of

the presence of a species of rather large size in Lycia, collected at

an elevation of 6500 feet, one in India, P. parvula, Benson, col-

lected by Dr. Bacon, and one in JNTew Zealand, not yet described,

collected by Mr. Strange.

Q 2
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The British species of Pisidium are :

—

1. amnicum. Shell large, triangular, anteriorly slopingly pro-

duced, strongly concentrically ridged.

2. obtusale. Shell very small, suborbicularly ovate, nearly

equilateral, moderately striated, umboes obtuse.

3. pusillum. Shell very small, obliquely oval, anterior side

rather produced, moderately striated, umboes tumid.

4. nitidum. Shell very small, suborbicular, concentrically ridged

and striated, glossy, umboes obtuse.

5. Casertanum. Shell small, triangularly orbicular, very in-

equilateral, anteriorly produced, finely striated, dull.

6. pulchellum. Shell minute, obliquely orbicular, anteriorly

obliquely produced, prominently striated, dull.

7. Henslowianum. Shell minute, obliquely subtriangular,

rhombic, finely concentrically striated, umboes calyculate.

1. Pisidium amnicum. River Pisidium,.

Shell ; somewhat triangularly oblique, compressed, solid, cinereous

olive, glossy, strongly concentrically ridged

and grooved, anterior side slopingly produced,

posterior abruptly truncate ; umboes compara- (

tively pointed.

Tellina amnica, Muller (1774), Verm. Hist, part ii. ^gg
p. 205.

Tellina striata, Schroter (1779), Fluss-Conch. p. 193.

Tellina rivalis, Maton (1797), Trans. Linn. Soc. vol. iii.

p. 44. pi. xiii. f. 37, 38.

Cyclas palustris, Draparnaud (1801), Tabl. Moll. p. 106.

Cardium amnicum, Montagu (1803), Test. Brit. p. 86.

Cyclas amnica, Fleming (1814), JFJdin. Encyc. vol. vii.

p. 92.

Cyclas obliqua, Lamarck (1818), Anim. sans vert. vol. v. p. 559.

Pisidium obliquum, C. Pfeiifer (1821), Deutsch. Moll. vol. i. p. 124. pi. v.

f. 19, 20.

Pisidium amnicum, Jenyns (1833), Trans. Phil. Soc. Camb. vol. iv. p. 309.

pi. xix. f. 2.

Pisidium inflatum, Megerle (1838), Porr. Mai. Comasc. p. 121. pi. ii. f. 13.

Pisidium intermedium, Gassies (1849), Desc. Pisid. Aquit. p. 11. pi. i. f. 4.
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Pisidium Grateloupianum, Normand (1854), Coup cVoeil Cycl. p. 4.

Museulium amnicum, Adams (1858), Gen. Pec. Moll. vol. ii. p. 451.

Hob. Throughout Europe. Siberia. North Africa. (In gentle streams

and lakes.)

This Pisidium is much larger than any other species, and may be

recognized, not only by its size, but by its compressed oblique form

and concentric sculpture. Its proportions are more than usually

inequilateral, the anterior side being produced into an elongately

sloping angle, rounded, while the posterior is shortly truncated.

The animal is dingy white ; the foot, it may be observed in our

vignette, is large and extensible, broad at the base, somewhat

pointed at the extremity.

Pisidium amnicum is found in all parts of the British Isles, on

the muddy bottom of streams ; it does not seem fond of crawling,

but moves its capacious foot about in all directions, and often buries

itself. It appears throughout the Continent, passing into Siberia

and North Africa.

2. Pisidium obtusale. Obtuse Pisidium.

Shell
;
suborbicularly ovate, thin, ventricose, dark yellowish green,

moderately concentrically striated, nearly equila-

teral, both sides rounded, the anterior a little ob-

liquely enlarged, umboes obtusely tumidly round-

ed and rather prominent.

Tellina minuta, Studer (1789), Coxe, Trav. in Sivitz. vol. iii.

p. 439 (without characters).

Cyclas obtusalis, Lamarck (1818), Anim. sans vert. vol. v.

p. 559.

Cyclas minima, Studer (1820), Kurz. Verz. p. 93.

Pisidium obtusale, C. Pfeiffer (1821), Deutsch. Moll. vol. i.

p. 125. pi. v. f. 21, 22.

Cyclas gibba, Alder (1830), Trans. Nat. Rist. Soc. Nortlmmb. vol. i. p. 41.

Pisidiumfontinale var., Held (1837), Isis, p. 306.

Cyclasfontinalis var., Dupuy (1843), Moll, du Gers, p. 89.

Pisidium ventricosum, Prime (1852), Pro. Nat. Hist. Soe. Boston, U.S.

p. 10. pi. xi.

Pisidium pusillum var., Jeffreys (1859), Ann. Nat. Hist. vol. iii. p. 37.

Hob. Throughout Europe, principally the central parts. United States,

(In shallow pools, drains, and swamps.)
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Most observers have had their attention arrested by the sub-

globular ventricose proportions of this species, with its obtusely

swollen umboes, though some have considered it to be a variety of

T. pusillum, Gmelin (C. fontinalis, Drap.). Mr. Jeffreys takes this

view of the case, yet he describes it as being distinguished by more
active habits, and, in his latest work, as occurring in similar situa-

tions with the typical P. pusillum ; which is more conclusive of its

distinctness than his previous statement (Ann. Nat. Hist. 3rd series,

vol. iii. p. 37), that he never met with it in company with the

typical form. It might, in that case, be a local variety. But the

truth appears to be, that it is distributed generally throughout

Europe, and Dr. Baudon is of opinion that Mr. Temple Prime's

North American P. ventricosum is the same species.

3. Pisidium pusillum. Little Pisidium.

Shell
;
obliquely orbicularly oval, rather ventricose, cinereous-olive,

but little glossy, moderately concentrically striated,

striae irregular, inequilateral, both sides rounded, (^)
the anterior rather obliquely produced ; umboes

moderately tumid.

Tellina pusilla, Gmelin (1788), St/st. Nat. p. 3231.

Cyclas fontinalis, Draparnaud (1801), Tail. Moll. p. 105.

Pisidium fontinale, C. Pfeiffer (1821), Deutsch. Moll. vol. i.

p. 125. pi. v. f. 15, 16.

Cyclas pusilla, Turton (1822), Conch. Brit. p. 251. pi. xi.

f. 16, 17.

Pisidium pusillum, Jenyns (1833), Trans. Phil. Soc. Camb. vol. iv. p. 302.

pi. xx. f. 4 to 6.

Hab. Northern and Central Europe. Siberia. Throughout Britain. (In

ponds or among wet moss.)

In this species, the valves are less ventricose, and more strongly

concentrically striated than in the preceding species, and the

umboes are less tumid. Mr. Thompson, than whom we have had

no more accurate observer of the specific characters and habits

of the land and freshwater mollusks, says that in Ireland P. pusil-

lum is the most common of the genus, and distributed universally.

" It is generally to be met with," he says, "in ponds, drains, etc.,

but in marshy spots, both in this country and in Scotland, I have
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found it in company with and adhering to the same stones as land

mollusca which inhabit such places, as Vertigo palustris, etc. In

the north and south of Ireland, I have procured it among moss,

which was kept moist only by the spray of the waterfall." Nilsson,

the Swedish naturalist, mentions having collected living specimens

beneath the bark of trees fallen in damp places. It has rather a

northern range, passing into Siberia.

French conchologists characterize four varieties of P. pusillum,

apart from two varieties of P. obtusale. Mr. Jenyns describes the

animal as being white, with a short entire-margined siphonal tube,

varying in shape from cylindrical to subconic.

4. Pisidium nitidum. Shining Pisidium.

Shell
;
suborbicular, compressed towards the ventral margin, ventri-

cose towards the umboes, thin, light horn-colour,

glossy, iridescent, concentrically ridged and stri-

ated, with a few deep grooves near the umboes,

nearly equilateral, sides obliquely rounded, the

anterior rather produced ; umboes prominent,

obtuse.

Pisidium nitidum, Jenyns (1833), Trans. Phil. Soc. Camb.

vol. iv. p. 304 pi. xx. f. 7, 8.

Cyclas nitida, Hanley (1843), Pec. Biv. Shells, p. 90.

Pisidium roseum, Scholtz (1843), Schles. Land und Wass.

Moll. p. 140.

Pisidium incertum, Normand (1854), Coup d'oeil Cycl. p. 6.

Hab. Throughout Europe. (In stagnant waters.)

Pisidium nitidum, though not described until it was observed in

the fens of Cambridgeshire and Lincolnshire in 1833, by Mr. Jenyns,
is common in all the stagnant waters of Europe. It is of a rather

less oblique form, more orbicular than other species, and it is charac-

terized by a pale glossy iridescent appearance ; there is also a

marked peculiarity in the presence of from three to five deep grooves

in the vicinity of the umboes. Mr. Jenyns notes a difference

in the animal which is, perhaps, of yet greater specific importance.

"The siphon," he says, "is short and funnel-shaped, with a patu-

lous aperture, of which the margin is more or less crenated or

plicated."
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In the neighbourhood of Belfast, writes Mr. Thompson, Pisidium

nitidum is found on Utricularia vulgaris growing in stagnant pools

excavated in brickmaking.

5. Pisidium Casertanum. Caserta

Shell ; somewhat triangularly orbicular, rather compressed, dull

ash-horny, concentrically finely striated, very

inequilateral, anterior side obliquely slopingly

produced, posterior abruptly truncate ; umboes

rather obtuse.

Cardium Casertanum, Poli (1791), Test. utr. Sicil. vol. i. p.

65. pi. xvi. f. 1.

Pisidium cinereum, Alder (1833), Cat. Moll. Northwrnb.

Supp. p. 4. s^SSjjl^
Pisidium australe, Philippi (183G), JEnum. Moll. Sicil. vol i.

p. 39. If 1

Cyclas lenticularis, Normand (1844), Not. Nouv. Cycl. p. 8.
^^^>^

f. 7, 8.

Pisidium thermale, Dupuy (1849), Cat. Extram. Test. no. 238.

Pisidium lenticulare, Dupuy (1852), Hist. Moll. vol. vi. p. 681. pi. xxx. f. 2.

Pisidium Casertanum, Bourguignat (1853), Voy. Mer Morte, Moll. p. 80.

Hab. Central and Southern Europe. Syria. Throughout Britain. (In

ponds and gently flowing streams.)

This species is the original Cardium Casertanum of Poli,

described by the"celebrated Neapolitan naturalist towards the close

of the last century, from a specimen collected in the great aque-

duct of Caserta. Excepting P. amnicum, it is the largest of the

genus, rather compressed, finely striated, and of a dull ash-horny

aspect. MM. Moquin-Tandon and Baudon refer to P. Casertanum,

the small P. pulchellum of Jenyns. Forbes and Hanley believe

this to be distinct, and half-a-dozen species, as will be seen by our

list of synonyms, have been made of it by some authors. M. Mo-
quin-Tandon remarks that of all the Pisidia this species varies the

most, according to localities. P. Paudonianum and rotundatum of

Cessac, and P. sinuatum of Grassies, he thinks may prove to be

merely abnormal forms of it.

I cannot find any evidence of P. Casertanum ranging to the

northern parts of Europe. It appears in Syria.
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6. Pisidium pulchellum. Pretty Pisidium.

Shell
;

obliquely orbicular, ventricose, sometimes rather com-

pressed, dull horuy, concentrically more or less

prominently striated, very inequilateral, anterior Q
side obliquely produced, posterior abruptly trun-

cate ; umboes sometimes obtuse, sometimes rather

acute. ij

Cgclas fontinalis, Brown (1827), Edin. Journ. Nat. Sci. part

i. p. 125. pi. i. f. 6, 7 (not of Draparnaud).

Pisidium pulchellum, Jenyns (1833), Trans. Phil. Soc. Camb.

vol. iv. p. 306. pi. xxi. f. 1 to 5.

Cgclas pulchella, Hanley (1843), Pec. Biv. Shells, vol. i. p. 91.

Pisidium Joannis and Jengnsii, Macgillivray (1843), Hist. Moll. Aberd.

p. 248, 249.

Pisidiumfontinale, Brown (1845), Illus. Conch, p. 94. pi. xxxix. f. 23.

Pisidium calgculatum, Gassiesianuni, Iratianum, and Normandianum,

Dnpuy (1849), Cat. Extram. Test. p. 229 to 235.

Pisidium limosum, G-assies (1849), Moll, de VAgen. p. 206. pi. ii. f. 10, 11.

Pisidium tetragonum, Normand (1854), Coup d'oeil Cgcl. p. 5.

Pisidium Casertanum var., Mocpiin-Tandon (1855), Hist. Moll. vol. ii. p.

584. pi. lii. f. 24 to 32.

Pisidium fontinale var., Jeffreys (1862), Brit. Conch, p. 20 (not of Dra-

parnaud) .

Hab. Central and Southern Europe. Throughout Britain. (In ditches,

drains, and other stagnant water, frequently among the roots of aquatic

plants.)

P. pulchellum, the smallest of our Pisidia, is regarded by some

naturalists as a variety of P. Casertanum, but there are few who
participate in that opinion. Though it differs little except in being

smaller, and of a less triangular form, the species is easily recog-

nized. Mr. Macgillivray divides it into as many as three species.

His observations on the habits of the animal are among the best

that have been made. Speaking of specimens observed in abund-

ance in a ditch, in the neighbourhood of Aberdeen, he says,

" When advancing in the water, the animal opens its valves a little,

places itself erect by means of the foot, which it gradually protrudes

until it considerably exceeds the shell in length. It then contracts

and drags the shell quickly forward, after which it is again extended

and again contracts. It is not always stretched out in a direct line,

but is moved in an undulating manner, often from side to side, and

appears to act as a tentacle as well as an organ of motion. The
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siphonal tube, which is at the same time extended, and kept so, is

short, cylindrical, truncate, and undergoes little alteration, a current

is seen passing out of it, and minute dark particles frequently escape.

In this manner, the animal advances with considerable speed by
jerks. At other times it ascends to the surface, where it proceeds

in the same manner with the shell reversed, the umboes being

beneath."

On the Continent P. pulcJiellum ranges with P. Casertanum,

through the central and south parts.

7. Pisidium Henslowianum. Henslows 'Pisidium.

Shell ; rather obliquely subtriangularly orbicular, ventricose, mode-

rately shining, yellowish horny, finely concentri-

cally striated, inequilateral, anterior side slopingly

produced, posterior arcuately rounded ; umboes
furnished with a lamelliform projection.

Tellina Henslowiana, Sheppard (1823), Trans. Linn. Soc.

vol. xiv. p. 149, 150.

Cyclas appendiculata, Turton (1831), Man. p. 15. f. 6.

Pisidium acutum, Pfeiffer (1831), Wiegm. Archiv. vol. i.

p. 230.

Pisidium Hensloioianum, Jenyns (1833), Trans. Phil. Soc.

Camb. vol. iv. p. 308. pi. xxi. f. 6 to 9.

Pisidium pallidum and Jaudonianum, Gassies (1849), Descr. Pisid. A quit.

pi. i. f. 10.

Pisidium Recluzianum, Bourguignat (1852), Journ. Conch, p. 174. pi. viii.

f. 8.

Pisidium Bonnafouxiana, Cessac (1854), Desc. Nouv. Pisid. p. 6.

Pisidium Dupuyavmm, Normand (1854), Coup d'oeil Cycl. p. 5.

Hab. Central Europe. England and Ireland. (In ponds and ditches.)

The character upon which P. Henslowianum was founded as a

species, is that of each umbo being surmounted by a kind of cup-

like projection. These, as Dr. Gray observes, are evidently formed

on the edge of very young specimens, and gradually rise to the

umbo as the shell increases in size by the addition of new shelly

matter to its edge. An abnormal secretion of this kind cannot

be regarded as a specific character, the species is maintained by
Moquin-Tandon on other general grounds, and several varieties of

it are characterized, without any such appendage.
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Tlio geographical range of the species is not well determined. It

has not been collected in Scotland, and its range on the Continent

appears to be confined, so far as habitats are recorded, to the central

parts.

Animal
;
body oval, greyish or dingy white, mantle lobes open in

front for the passage of a large, broad, attenuately elongated

foot, closed behind to form the siphonal tubes, which are united

for a little distance, and then separated, the branchial tube

being the longer.

Shell; equivalve, moderately inequilateral, posterior side rather

the larger, both' sides rounded, sometimes smooth, sometimes

concentrically ridged, thin, bluish white, covered by an olive-

horny epidermis, ligament sometimes apparent, sometimes

barely discernible, hinge composed of a sublamellar double

cardinal tooth, and two elevated lateral teeth in the right

valve, interlocking with another double tooth, and four lateral

teeth, of similar character, in the left valve.

We have in Britain five species of Cyclas, of which two, C. cornea

and lacustris, are more or less plentiful throughout, the first espe-

cially so, in almost endless variety, and both range over Siberia.

Of the remaining three, C. pallida and Pisidioides appear in

England only, while C. rivicola appears in England chiefly, the

only other recorded habitat being the neighbourhood of Dublin.

The last-named species, C. rivicola, is one of much interest. It is

larger than any other Cyclas in any part of the world, and it is a

native chiefly of our metropolitan rivers. There are no more Cy-

clacls in Europe than are to be found in Britain, and only two ad-

ditional species have been collected in any other part of our hemi-

sphere, one in Borneo of a compressly grooved type, and one in

Cyclas cornea.

Genus II. CYCLAS.
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New Zealand, wliich is almost identical, but smaller, with the

European C. rivicola. In the Western Hemisphere the Cyclads

are more numerous, with, however, very little variation of type.

There are five well-established species in the Northern United

States, and four in the Southern. Mr. Temple Prime has described

several more. Three to four species inhabit Jamaica, and Mr.
Cuming possesses one Cyclad from Tobasco, Mexico, and another

(C. maculata, Morelet) collected by himself in Panama.
The animal of Cyclas, as already noticed, has the siphonic tubes

separated after a little distance, the branchial tube being the

longer, and is active in its habits, making vigorous use of its foot,

progressing by sudden jerks, performing a rotary motion in the

water by forced ejectments of it, floating by its foot in contact with

the under surface of the water, and even suspending itself by a

few byssus-like threads. The animal is also able to sustain life for

some time out of water. Living specimens of C. maculata were

collected by Mr. Cuming while searching among the roots of trees

for land-shells in the garden of a ruined convent in Old Panama,
where they had been left after the rainy season, and would doubt-

less be preserved until its recurrence.

The shell of Cyclas is a thin bluish-white substance, covered by

a firm greenish-olive or fulvous horny epidermis. The hinge is

composed of rather conspicuous elevated lamellar lateral teeth and

sublamellar cardinal teeth, the cardinal teeth being more developed

in Cyclas than in Pisidium. The ligament is small and linear,

sometimes scarcely apparent on the outside.

The British species of Cyclas are :

—

1. rivicola. Shell large, oval-globose, slightly lunuled, nearly

equilateral, densely ridge-striated, ligament apparent.

2. cornea. Shell small, suborbicular, nearly equilateral, almost

smooth, ligament scarcely apparent.

3. Pisidioides. Shell moderate, oblong-oval, posteriorly broadly

subtriangularly sloped, concentrically finely ridged.

4. ovalis. Shell moderate, oblong-oval, compressed, nearly equi-

lateral, smooth, umboes nearly central.

5. lacustris. Shell small, squarely orbicular, rhombic, com-

pressly expanded at the sides, smooth, umboes calyculate.
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1. Cyclas rivicola. Brook Cyclas.

Shell
;
oval-globose, thin, ventricose, compressed towards the ven-

tral margin, densely concentrically ridge-

striated, bluish white, covered with a dark u],

olive-green glossy epidermis, nearly eqnila- * . ^f||V
teral, anterior side rounded, with a faintly » ' ^Mih
impressed lnnule beneath the innboes, pes- U ;/

tenor ratlior produced, slightly truncate

nmboes obtuse
;
ligament apparent. t|g?^>^

Tellina cornea var., Schroter (1779), Gescli, Flnss-
'

Conch, p. 189. pi. iv. f. 4. V

Cyclas cornea var., Draparnaud (1801), Tail. Moll \ \" <

j

Cardium corneum var., Montagu (1803) Test. Brit.

p. 86.

Cyclas rivicola, Leach (1818), Lam. Anim. sans vert. vol. v. p. 558.

Cyclas sahulicola, Krynicki (1831), Bourg. Monog. Sphcer. p. 13.

Cyclas cequaia, Sheppard (1840), Gray, Turt. Man. p. 280.

Sphcermm rivicola, Bourguignat (1853), Rev. Soc. Cuv. p. 345.

Sab. Central Europe. Metropolitan, Midland, and Northern Counties of

England. Neighbourhood of Dublin. (In rivers and canals.)

This species, which is more abundant in our metropolitan rivers,

the Thames, the Lea, and the New Hiver, than in any other part of

the kingdom, is much the largest species of the genus. Its shell is

oval-globose, densely concentrically ridge-striated, of a clear bluish

white internally, covered externally by a rich glossy olive-green

epidermis. The animal is of a fawn-grey colour, the siphonal tubes

being tinged with rose or tawny, while the foot is white.

C. rivicola inhabits many parts of the Continent, including Hol-

land, Belgium, Germany, and France, but it is much less widely

diffused than C. cornea. It is not found in Scotland, and it is only

lately that an Irish habitat, neighbourhood of Dublin, has been

attributed to it. It has a very near representative in JN"ew Zea-

land, in a species of rather smaller size not yet described, collected

by Mr. Strange ; and in the United States in Mr. Say's C. similis,

inhabiting the muddy banks of the Connecticut.

The Oyrence, which inhabit the rivers and estuaries of the inter-

tropical parts of both hemispheres, are very closely connected with

the Cycladce through this species. They are especially abundant in

the Malayan islands and peninsulas, where they live imbedded in the

mud of mangrove swamps.

p. 105.
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2. Cyclas cornea. Horny Cyclas.

Shell; suborbicular, thin, more or less globosely ventricose, very

finely concentrically striated, almost smooth,

bluish white, covered with a rather dull yel-

lowish horny or olive epidermis, inequilateral,

anterior side short, rounded, posterior ob-

liquely rotundately produced ; umboes obtuse,

ligament scarcely apparent.

Musculus exiguus, Lister (1678), Hist. Anim. Angl. p. 150.

pi. ii. f. 31.

Tellina cornea, Linnoeus (1758), Syst. Nat. ed. 10. p. 678.

Tellina rivalis, Miiller (1774), Verm. Hist, part ii. p. 202.

Spharium corneum, Scopoli (1777), Intr. Nat. Hist. p.

397. 110. 88.

Cardium nunc, Da Costa (1778) Test. Brit. p. 173. pi. xiii.

f. 2.

Nux nigella, Humphreys (1797), Cat. Mus. Calonn. p. 59. no. 1088.

Cyclas cornea pars, Draparnaud (1801), Tabl. Moll. p. 105.

Cardium corneum, Montagu (1803), Test. Brit. p. 86. no. 14.

Cyclas rivalis, Draparnaud (1805), Hist. Moll. p. 129. pi. x. f. 4, 5.

Cyclas nucleus, Studer (1820), Kurz. Verz. p. 93.

Tellina stagnicola, Sheppard (1823), Trans. Linn. Soc. vol. xiv. p. 150.

Cyclas plumbeus, Villa (1841), Disp. Syst. Conch, p. 44.

Cyclasflavescens, Macgillivray (1843), Hist. Moll. Aberd. p. 246.

Cyclas Scaldiana, Normand (1844), Not. Nouv. Cycl. p. 5. f. 1, 2.

Cyclas citrina, Brown (1845), Illus. Conch, p. 132. pi. xxxix. f. 37.

Sphcerium citrinum and Scaldianum, Normand (1854), Coup d'ceil Cycl.

p. 1.

Hob. Throughout Europe. Siberia. (Both in flowing and stagnant water.)

This well-known species abounds in rivers, brooks, lakes, ponds,

ditches, and even in drains throughout Europe, from Lapland to

the islands of the Mediterranean, and over a large portion of Rus-

sian Asia. It is also closely represented in the United States by

Mr. Say's C. partumeia. Compared with C. rivicola, the shell is

very much smaller and more globose, but it is extremely variable.

Sometimes additions are made to the margin of the valves, gene-

rally of a paler colour than the rest, throwing the valves into a

convexity, which makes the shell almost as broad as it is long,

while sometimes, as in the specimen represented in our animal

-

vignette, the valves are compressed with the umboes almost beaked.

The concentric sculpture of the shell is generally fine, sometimes

almost obsolete ; the epidermis is mostly rather dull.
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The animal of C. cornea is of a dingy white, with the siphonal

orifices tinged with flesh-colour. In a drawing of Mr. Berkeley's

now before me, they are quite pink, while the foot is white. It

has the habit of floating on the water by means of the under surface

of the foot like Pliysa.

M. Moquin-Tandon describes the variety named by M. Normand
Scaldiana as being larger and ruder, with the umboes more inflated,

and offering a passage towards C. rivicola, especially in having the

ligament partially external.

3. Cyclas Pisidioides. Pisidhim-like Cyclas.

Shell; oblong-oval, snbtriangular, thin, ventricose, concentrically

finely ridged, bluish-white, covered with a

glossy yellowish-olive epidermis, inequilateral,

rounded in front, produced into a broad sub-

angular slope behind, umboes moderately

convex.

Sphcerium Pisidioides, Gray (1856), Ann. Nat. Hist.

2nd series, vol. xviii. p. 25.

Cyclas Pisidioides, Gray (1857), Turt. Man. p. 255.

Sphcerium comeum var., Jeffreys (1862), Brit. Conch.

p. 6.

Sab. Paddington Canal.

I give this species quantum valeat. If, as Mr.
Jeffreys states, it is a variety of C. cornea, in which
the posterior side is more than usually produced

into a slope, the concentric striae coarser, and the

ligament slightly perceptible on the outside, it is

a very extreme variety. These are features partaking more of the

character of C. rivicola, and my example of C. Pisidioides, here
figured from the collection of Dr. Battersby, has more the appear-

ance of that species than of C. cornea. It was described in 1856
from specimens collected in the Paddington Canal.

Dr. Gray describes the animal of Cyclas Pisidioides as having
the siphons united nearly to the end, the upper shorter, subconic

;

orifices circular, simple, the lower rather large, about twice the

length of the upper when expanded.
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4. Cyclas ovalis. Oval Cyclas.

Shell
;
oblong-oval, thin, rather compressed, smooth, marked con-

centrically at intervals with striae of growth,

blnish white, covered with a pale yellowish-

ash epidermis, nearly equilateral, sides ex-

pandedly rounded, the posterior being the

larger, nmboes rather swollen, nearly central,

ligament slightly apparent.

Cyclas lacustris, Draparnaud (1805), Hist. Moll. -p. 130,

pi. x. f. 6, 7 (not Tellina lacustris of Miiller).

Cyclas ovalis, Ferussac (1807), Ess. Metli. Conch. 2nd ed. /^^lllllp^x
p. 128 and 136.

Cyclas consobrina, Ferussac (1818), Blainv. Diet. Sci. \^ '":[.]

Nat. vol. xii. p. 279. y
Sph&rium Deshayesianum, Bourguignat (1853), Rev. Soc

Cuv. p. 345.

Sphcerium ovale, Bourguignat (1854), Mem. Soc. Phys. Borcl. vol. i.

Sphcerium pallidum, Gray (1856), Ann. Nat. Hist. 2nd ser. vol. xvii. p. 465.

Cyclas pallida, Gray (1857), Turt. Man. p. 254. f. 61.

Hob. Central Europe. England. (In canals and ponds.)

We are indebted to M. Bourguignat for having pointed out that

this species is the Cyclas lacustris of Draparnaud, which is not

the Tellina lacustris of Miiller, a species more generally known as

C. calyculata, Draparnaud. Ferussac made this observation within

two years of the publication of Draparnaud's mistake, and gave

the species the name, soon after abandoned, which is now restored

to it. The shell is of a rather compressed oval-oblong form, nearly

equilateral, and almost smooth, the surface being marked at dis-

tant intervals with rather prominent lines of growth.

Among the chief characters of the species is its pale drab colour.

Six years since, some specimens of C. ovalis brought to Dr. Gray
from the Grand Junction Canal, near Xensal Green, were observed

to be distinct from any other species described in his ' Manual,'

and were named by him C. pallida. The animal he described as

having the foot large, and the siphons united nearly to the tip with

the apices conical. Mr. Daniel also collected specimens in the

Surrey Canal. "A living specimen," says Mr. Jeffreys, "taken

early in February, and kept in a vessel by itself, gave birth about

three weeks afterwards to some young ones at intervals of two or

three days. Immediately on being excluded they were very active,
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and used their long foot as an organ of progression, by extending

it to its full length ; and after attaching its point to the bottom of

the vessel like a leech, they drew up their shell to it."

5. Cyclas lacustris. Lake Cyclas.

Shell ; somewhat squarely orbicular or rhombic, very thin, but little

ventricose, light ash-horny substance, nearly

equilateral, sides somewhat compressly expanded

at the margin, posterior side rather the larger

;

umboes nearly central, rather prominent, capped

with the calyculate shell of the young fry.

Tellina lacustris, Miiller (1774), Verm. Hist, part ii. p. 204

(not of Draparnaud).

Cardium laeustre, Montagu (1803), Test. Brit. p. 89.

Cyclas calyculata, Draparnaud (1805), Hist. Moll. p. 130.

pi. x. f. 14, 15 (not of C. B. Adams).

Cyclas lacustris, Ferussac (1807), JEss. Meth. Conch, p. 128.

no. 4 (not of Draparnaud).

Tellina tuberculata, Alten (1812), Syst. Erd. und Fluss-Conch. p. 4. pi. i. f. 1.

Tellina tenera, Schrank (1814), Gartn. Ann. Meth. p. 316. no. 2.

Cyclas Ryckholtii, Norniand (1844), Not. Nouv. Cycl. p. 7. f. 5.

Cyclas Terveriana, Dupuy (1849), Cat. Extram. Test. no. 87.

Sphceritim laeustre, Byckholtii, and Terverianum, Bourguignat (1853), Rev.

Soc. Cuv. p. 345.

Sphcerium Brochonianum, Bourguignat (1854), Mem. Soc. Sci. Bord. vol. i.

Sphcerium Creplini and Jeannotii, Norinand (1854), Coup cVoeil Cycl. p. 2.

Hob. Throughout Europe. Siberia. Kamtchatka. North Africa. Eng-

land and Ireland. (In lakes, canals, ponds, etc.)

Cyclas lacustris is distinguished from the rest of the Cyclads by
the square or rather rhombic form of the shell, arising from its

thinly compressed expansion at the sides. It is also characterized

more than any other species of the genus by a cup-like capping of

the umboes, which is the embedded shell of the young fry. In
colour it is a semitransparent ash-tinged horn, smooth, but marked
at intervals, commonly rather distant, with lines of growth. The
animal is greyish-white, sometimes tinged with rose.

R
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Name. In Britain In Europe.

Achatina acicula . . . England and Ireland . Throughout ....
Acme lineata Throughout ....
Ancylus fluviatilis . . . Throughout . . . .

lacustris .... Throughout Throughout ....
Anodonta cygnea Throughout Throughout ....
Arion ater Throughout Throughout ....

hortensis .... Nearly throughout . . . Nearly throughout . .

Assiminea Gfrayana Greenwich and Woolwich
Azeca tridens .... England Central

.

Balea perversa .... o Throughout ....
Bulimus acutus South and west ofEngland

and Ireland .... South and West

.

montanus .... South and west ofEngland
and Ireland .... Central

obscurus .... Throughout Throughout ....
Bythinia Leachii . . . Throughout ....

similis England Central and South .

tentaculata Throughout . . ... Throughout ....
Carychium minimum . Throughout Throughout ....
Clausilia biplicata . Central and south of Eng-

Central . . ...
larninata .... England, chiefly south.

Ireland, rare .... Nearly throughout .

perversa .... Throughout ....
Rolphii .... Middle and south of Eng-

Conovulus bidcntatus . . North, south, and west of

England and Ireland South and ^Vest
denticulatus South and south-west of

South and West
—— nryosotis .... South and south-west of

England Central and South

Cyclas cornea .... Throughout Throughout ....
lacustris .... England and Ireland . . Throughout ....
ovalis Central

Pisidioides .... South of England . . . . . . . ?

rivicola . . .' . Metropolitan, middle, and
north of England. Ire-

land, Dublin ....
Cyclostoma elegans . . . England, south of York-

Central and South . .

Dreissena polymorpba . . Throughout Throughout ....
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In other Parts of the Globe-

yria. Asia Minor. North
Africa. Madeira. . .

Siberia

forth Africa. Madeira .

iberia

Lzores. Madeira . . .

iberia

forth Africa

iberia

iberia. North Africa

iberia

iberia. North Africa

anary Islands ....

Of secluded habits, buried under stones or in the soil.

In damp places, under stones and among moss.

Adhering to stones and plants in shallow water.

Adhering to stems and leaves of plants in shallow water.

In gently flowing rivers, brooks, canals, ponds, etc.

In woods and gardens in shady places, about wells or

pumps.
In gardens and roadside meadows, in damp places.

On muddy banks and inlets of the Thames.
Widely sparingly distributed in wooded districts.

Among moss and lichens in crevices of walls.

Abundant in chalky or sandy places near the sea.

In wooded districts, among decayed leaves.

On old walls, under stones, or among trees, moss, etc.

In gentle streams and still water.

In brackish ditches near the Thames at Greenwich.

In gentle streams and still waters.

Among moss or at the roots of grass in wet places.

In woods and hedges, among the roots of shrubs.

Mostly in beech woods, about the trunks of trees.

In crevices of walls, rocks, and trees, or under stones.

Among dead leaves or beneath the bark of trees.

In crevices of rocks and timber, among wet moss, or

under stones on the banks of rivers near the sea.

In mud or among the roots of plants near the sea.

In mud or under stones about the mouths of tidal

rivers.

In all waters, both flowing and stagnant.

In lakes, canals, ponds, etc.

In canals and ponds.

In canals.

In rivers and canals.

Under stones and about the roots of shrubs.

In canals, rivers, docks, aqueducts, water-pipes, etc.
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Greomalacus maculosus
Helix aculeata .

arbustorum
aspersa . .

Cantiana .

Cartliusiana

- ericctorum
- fasciolata

- fulva
- fusca

- hispicla .

- lamellata
- lapicida .

nemoralis

obvoluta

Pisana .

pomatia

.

pulchella

— revelata

.

— rotundata
— rufescens

— rupestris

— sericea .

— virgata .

Limax agrestis

— brunneus
— cinereus
— flavus

— gagates .

— marginatus
— Sowerbyi
— tenellus

Lymnaea auricularia

• glutinosa

- involuta

Ireland, co. Kerry . . .

Throughout
Throughout
Throughout
England, chiefly south-

east

England, chiefly south-

east .

Nearly throughout . . .

Throughout, but local . .

Throughout
Throughout

Throughout
North Britain . . . .

Central and south of Eng-
land

Throughout
England, Hants
West of England. South-

east of Ireland. Jersey

South of England . . .

Throughout . • . .

Throughout
South-west of England.

Channel Islands . . .

Throughout
Central and south of Eng-

land and Ireland

.

Throughout
England, chiefly west and

south
Nearly throughout . . .

Throughout
North-east of England
Throughout
Throughout
Throughout, but local . .

Throughout
England, chiefly south

North of England . . .

Middle and south of Eng-
land and Ireland . .

England
England
Ireland, Killarney . . .

In Europe.

Throughout ....
Throughout ....
Central and South . .

Central and South . .

Central and South . .

Central and South . .

Central and South . .

Throughout ....
West of France, near th<

sea.

Central and South . .

North of Germany, Swedei

Northern and Central .

Throughout .

Central . .

Central and South

Central, but local

Throughout . .

Throughout

France .

Throughout

Central and South
Central and South

Throughout, but local

.

Central and South .

Throughout
West of France . . . .

Throughout
Throughout
Central, South, and West.
Central

Central

South of France . . . .

Nearly throughout, local

North and Central .

Sweden to the Pyrenees ,
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In other Parts of the Globe.

forth Africa. Azores.

United States Brazil .

forth Africa . .

liberia. Azores

iiberia ,

Jnited States

.

forth Africa.

Canaries

Azores.

Lzores. Madeira. Siberia.

Thibet. United States .

Azores. Siberia . . .

Lzores

'forth Africa. Madeira .

Madeira

Irkutsk, Siberia. Caucasus

'forth Africa . . . . .

Madeira. United States .

>yria. Madeira . . . .

Syria. Madeira. . . .

Vladeira

Siberia. Cashmere . .

Syria •

Among moss at the shady base of moist rocks.

Under dead leaves, moss, and stones, in damp places.

In woods and gardens, or under rocks, in damp places.

In gardens and woods, in crevices of old walls, etc.

Among hedges, chiefly in chalk districts.

Among grass, chiefly on the chalk downs.
Chiefly on heaths and downs inland or near the sea.

Chiefly in sand-banks and under stones near the sea.

Under stones, moss, or leaves, in damp shady places.

In woods and bushy places, under leaves or brambles.

Under stones, fallen trees, decaying leaves, etc.

In woods, among dead leaves.

In chalky districts, chiefly among rocks.

In gardens, woods, fields, chalk cliffs, quarries, etc.

Among moss at the roots of trees.

In fields and on sand-hills near the sea.

In woods and pathway-hedges.

Under stones or wood, or on walls, wet or dry.

Under stones or leaves in moist woods or in grass.

Among grass or at the roots of shrubs.

Under stones and ruins, or about the bark of trees.

In fields, gardens, and hedges, in damp places.

Chiefly among rocks in mountainous places.

Vicinity of damp mossy banks or under stones.

Chiefly in sandy and chalky districts near the sea.

Abundant in fields, woods, and gardens.

In damp woods or on the banks of streams.

In gardens, about outhouses, and in cellars.

In caves in woods, about outhouses, cellars, wells.

By the roadside or at the base of old walls.

Mostly on trees, especially beech, ash, and walnut.

In gardens.

In woods.

In ponds, lakes, and marshes, or on aquatic plants.

Partially diffused in drains, ditches, and shallow pools.

In stagnant pools and ditches, local.

In a small lake on Cromaylaun mountain.
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Lymnsea lirnosa .

palustris .

stagnalis

trimcatula .

Neritina fluviatilis

Paludina contecta

vivipara

Physa hypnorum

fontinalis .

Pisidium amnicum
Casertanum
Henslowianum
obtusale

nitidum
piuchellum

• pusillum

Planorbis albus

carinatus

- contortus
• corneiis .

• crista

fontanus

nitidus .

spirorbis

vortex .

Pupa Anglica
cylindracea

muscorum
secale .

Succinea

oblonga
putris .

Testacella haliotidea

Maugei . . .

Unio margaritifer .

Throughout

Throughout
England, chiefly middle

and south. Ireland. .

Throughout
Chiefly south-west and east

of England and Ireland

England, chiefly middle
and south

England, chiefly middle
and south

Throughout

Throughout
Throughout
Throughout
England and Ireland . .

Throughout
Throughout .....
Throughout
Throughout
Throughout
England and Ireland . .

Throughout
Throughout
Middle and south-east of

England and Ireland .

Throughout
Throughout
Throughout .

Throughout, chiefly south

Throughout
Throughout
Throughout
Throughout
Throughout
England, chiefly south and

west

Throughout
Throughout, rare and local

Throughout
England and Ireland,

chiefly south ....
Central and south of Eng-

land and Ireland . .

Throughout

In Europe.

Throughout . .

Throughout . .

Nearly throughout
Throughout . .

Throughout

Chiefly Central .

Chiefly Central .

North and Central

Throughout . .

Throughout . .

Central and South
Central . . .

Throughout . .

Throughout . .

Central and South
North and Central

Throughout . .

Throughout, but
Throughout . .

Throughout . .

Nearly throughout
Throughout .

Throughout .

Throughout .

Chiefly Central

Throughout .

Throughout .

Portugal . .

Throughout .

Throughout .

Central and South

Throughout
Throughout
Throughout

Central and South

Central and South
Throughout . .

partial
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In other Parts of the Globe.

Siberia. Thibet. Afghan-
istan

Siberia. North Africa

Siberia. Cashmere . .

Siberia. North Africa. Af-

ghanistan

Asia Minor. North Africa

United States . . .

Arctic Siberia . . .

Siberia. North Africa

Syria

United States . . .

Siberia

Siberia. North Africa

Siberia

Siberia. North Africa

Siberia

Siberia. North Africa

North Africa ....
Siberia

North Africa. Madeira

Siberia. North Africa

Siberia. North Africa

North Africa ....
North Africa ....
Siberia

North Africa. Canaries

Canaries

In ponds, lakes, ditches, springs, at various elevations.

In shallow muddy waters.

In slow streams, canals, ponds, marshes.

On the muddy margins of stagnant and slow waters.

On the gravelly bottom of rivers, in warm springs, etc.

In canals, ponds, and gently running waters.

In canals, ponds, and gently running waters.

In ponds and ditches, on blades of grass and other

On aquatic plants, both in stagnant and running water.

In gently flowing streams and lakes.

In ponds and gently flowing streams.

In ponds and ditches.

In shallow ponds, drains, and swamps.
In ditches, drains, and other stagnant water.

In ditches, drains, and other stagnant water.

In ponds, ditches, swamps, or among wet grass.

Everywhere common on water plants.

In stagnant marshes, ponds, ditches, etc.

Everywhere in marshes, ponds, canals, ditches, etc.

In ponds, ditches, stagnant marshes, etc.

In muddy ponds and ditches.

On water flags in ponds and ditches.

On water plants in ponds and clear streams.

On water plants in ponds, lakes, and marshes.

On duckweed and other plants in ponds and ditches.

On plants in shallow stagnant water.

On plants in shallow stagnant water.

Under stones, and among dead leaves and moss.
Under stones and among dead leaves and moss.
Under stones and among dead leaves and moss.

Under stones, among rocks, trees, moss, chiefly i

districts.

On mud and water flags in wet places.

On plants in sandy places near the sea.

On mud and flags in wet places.

In gardens, burrowing deep into the ground.

In gardens, burrowing deep into the ground.
In rapids and mountain streams.

t chalk-
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Unio pictorum

tumidus

Valvata cristata

piscinalis

Vertigo alpestris

antivertigo

edentula

minuta .

Moulinsiana
pusilla .

pygmsea
striata .

vertigo .

Vitrina pellucida

Zonites alliaria .

cellarius

crystallinus

excavatus .

nitidulus .

nitidus . .

purus . .

radiatulus .

Zua subcylindrica

England, chiefly south and
east

England, chiefly south and
east

Throughout
Throughout
North of England . . .

England and Ireland . .

Throughout
Throughout, rare . . .

West of Ireland ? . . .

England and Ireland,

chiefly south and east .

Throughout
Throughout
West of England and Ire-

land

Throughout
Throughout
Throughout

Throughout
Throughout, but local

Throughout
Throughout

Throughout
Throughout
Throughout

In Europe.

Throughout .

North and Central

Throughout .

Throughout . .

North and Central

Throughout . .

North and Central

Throughout . .

Central. . . .

North and Central

Throughout . .

Central . . .

Central . . .

North and Central

Throughout . .

Throughout . .

Throughout . .

North and Central

Throughout .

Central and South

North and Central

Central . . .

Throughout . .

TOTAL.

Species inhabiting Britain throughout 76
Species inhabiting England and Ireland, only 20
Species inhabiting England only 29
Species inhabiting Ireland only . .

' 3

128

Of our 128 British species, there are, therefore, in

Scotland 76
England 125
Ireland 99
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la other Parts of the Globe. Habits.

Siberia. North Africa

Siberia. Asia Minor . .

Siberia. Azores . . .

Madeira. United States.

South Africa. NewZealand

Thibet. United States .

United States ....
Siberia. Cashmere. Thibet.

North Africa. Madeira.
United States ....

In gently flowing rivers, canals, and ponds.

In gently flowing rivers, canals, and ponds.

Adhering to submerged stones and sticks in gentle water.

Adhering to submerged stones and sticks in gentle water.

Under stones among dead leaves on the hills.

In marshy places, on water-flags and other plants.

Under leaves or about the roots of grass in wet places.

Under stones in damp shady places on hills.

Under stones in marshy places.

Among wet moss or under stones in woods.
Under logs of wood or stones in wet places.

Under stones or leaves or at the roots of grass in wet
places.

Among the roots of grass in wet places.

Under stones, leaves, or moss.

In gardens, among leaves and under stones.

Chiefly in cellars, drains, and under loose bricks or stones.

Under stones and among moss.

Under decaying timber, etc.

Among moss and under stones in sheltered places.

Under stones in shady places in pine-beds and orchid-

houses.

In woods, under decaying trees, leaves, etc.

Among moss and under stones.

Under stones, logs of wood, and leaves, wet and dry.

TOTAL.

Of which 46 are inhabitants of land, and 30 of fresh water.

Of which 12 are inhabitants of land, and 8 of fresh water.

Of which 19 are inhabitants of land, and 10 of fresh water.

Of which 2 are inhabitants of land, and 1 of fresh water.

79 49

Of which 46 are inhabitants of land, and 30 of fresh water.

Of which 77 are inhabitants of land, and 48 of fresh water.

Of which 60 are inliabitants of land, and 39 of fresh water.
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Eastern Hemisphere.

Countries in which there are other Species.

Of European type. Of other types.

Achatina

.

Ancy1us .

Anodonta
Arion . .

Assiininea.

Azeca . .

Balea . .

Bulimus .

Bythinia .

Carychium
Clausiha .

Conovulus.

Cyclas

Cyclostoma

Dreissena

Greomalacus .

Helix
Limax

Lymneea ,

Neritina

Paludina

.

Physa

.

Pisidium .

Planorbis

Pupa . .

Succinea .

Testacella

TJnio . .

Valvata .

Vertigo .

Vitrina .

Zonitcs

Zua

Ceylon, Hindostan
Siberia, Teneriffe, Natal, Bengal,

New Zealand. ......
Siberia.

North Africa, Madeira, Canaries.

Azores, Madeira, Tristan d'Acunlia
Asia Minor
Asia, North Africa.

Siberia, India, North Africa.

Asia Minor, Madeira, Egypt, In
dia, China, Japan .

New Zealand

North Africa

Various
New Zealand, Mauritius, Ascen

sion Island, South Africa.

Western Asia, Thibet . . .

Asia Minor, Egypt ....
Siberia, Japan, Hindostan, Philip'

pine Islands, Central Africa

Syria, China, Singapore, Philip

pine Islands

Lycia, India, New Zealand

Ceylon, India, Burmah, South
Africa, Australia.

Asia Minor, Madeira, Canaries,

India, Ceylon
India, China, South and "West

Africa, Australia, Tasmania.
Canaries.

Various . . ,

Siberia.

Madeira, Philippines, Ceylon, In-

dia, Siam, Malayan Islands,

Australia, New Caledonia.

?

Madeira.

West Africa.

Tasmania.

Various.

?

Various.

Cambojia. Siam.

Borneo.

Senegal.

Various.

India, Malayan Islands, Australia.

Philippines, Madagascar, Ceylon,

Hindostan, Africa, Australia.

Siberia, Japan, Siam, Bengal,

China, Philippine Islands.

Egypt, Natal, Australia, New
Zealand.

Asia Minor, Madagascar, South
Africa, Australia, New Zealand.

Various.
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Western Hemisphere.

Countries in which there are other Species.

Name.; Of European type. Of other types.

Achatina . Central America, West Indies Central America, West Indies.

Ancylus . Bahia, Chili, Central America,
West Indies, United States,

Oregon, Newfoundland.
Anoclonta. United States. Various.

Ariou . . . Puget Sound.
Assiminea.

Azeca
Balea
Bulimus . . Various.

Bythinia . North America.
Carychium.
Clausilia . West Indies and Central America.

Conovulus.
Cyclas

.

United States, Jamaica, Panama,
Mexico.

Cyclostoma . West Indies and Central America,
West Indies and Central America.

Dreissena. West Indies, Central America,

Geomalacus. South United States.

Helix . . . Various.

Limax . . North and South America.

Lymnsea . United States, Central America.
Neritina . Polynesia, West Indies, Central

America.
Paludina . United States. United States.

Physa. . . Bahia, West Indies. Central Bahia, West Indies. Central

America, Mazatlan .... America, Mazatlan.

Pisidium . Greenland, United States, Hon-
duras, Valparaiso, Coquimbo.

Planorbis Bahia, West Indies, United States. Chili, Bahia, West Indies, United
States.

Pupa . West Indies, United States . . West Indies, United States, Bo-
livia.

Succinea . Polynesia, West Indies .... Polynesia, West Indies, Bolivia,

Mexico.
Testacella West Indies.

XJnio . Various Various.

Valvata . . West Indies, United States . . Guatemala, United States.

? P

Vitrina . . United States.

P ?

P
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DISTRIBUTION AND ORIGIN OF SPECIES.

The geographical distribution of animals over the terrestrial por-

tion of the globe, including its lakes, rivers, and stagnant pools, is

pretty well known as regards mammals, birds, reptiles, and fishes,

but of mollusks the record is as yet imperfect. Mr. Woodward
has given in his ' Manual ' a sketch of the general distribution of

molluscan life over the globe in geographical provinces and re-

gions, illustrated by lists of genera ; and I had the pleasure of

communicating, in 1851, to the ' Annals and Magazine of Natural

History,' an outline of the division of the terrestrial portion in pro-

vinces, founded on a detailed comparison of species. Objections

were, I believe, raised to my sketch of a system of geographical

provinces, on the ground that it was based on the distribution of

a single genus. That genus, however, Bulimus, numbering eight

hundred species, is almost world-wide in its geographical range

;

and I found on the completion of my monograph of the great

genus Helix, which is cosmopolitan, and numbers after very con-

siderable reduction fifteen hundred species, that the distribution

of the two genera coincide, with the exception that Helix has an

important additional province in North America. Inland mollusks

are distributed throughout the globe in geographical provinces,

over which the species appear to disperse through migration or

transport, from that point or centre of each province in which the

species are most numerous, and most highly developed. Islands

that have been upheaved from beneath the bed of the ocean have

a molluscan fauna of their own. Madeira and the Galapagos

Islands, for example, possess an aboriginal offspring, small and of

insular character, quite distinct from the few species that have

become colonized in them by transmission from other lands.
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The British Isles, geologists tell us, once formed a portion of the

European Continent. The character and distribution of their land

and freshwater mollusks, which are Continental species in dimi-

nished number and variety, go to support that view. The great

Caucasian province, of which they are outlying fragments, embraces

the whole of Europe and Eussian Asia, with a portion of Japan,
the whole of North Africa, Asia Minor, Arabia, Persia, Thibet,

and a portion of India. The specific centre of its molluscan popu-

lation is about the region of Hungary and the Caucasus. In

India and beyond Thibet the species commingle with those of

another province, the Malayan, which embraces Siam, Cambojia,

Malacca and the Indian Archipelago, China, probably, in part, for

we know little or nothing as yet of either the fauna or flora of that

country, and Corea, with the remaining portion of Japan, and

whose specific centre is about the region of Borneo, and the Mo-
lucca and Philippine groups. A partial subdivision of the Cau-

casian province of distribution is indicated in Southern Europe by
the chain of the Pyrenees, Alps, and Carpathians ; and the districts

north and south of that mountain-barrier have been designated the

Germanic and Lusitanian regions. It will, however, be seen that the

land and freshwater mollusks on either side of this chain are of

the same ideal type.

Edward Forbes, as all naturalists are aware, propounded a theory,

supported in a most comprehensive manner by established geo-

logical theories, to the effect that the British Isles were peopled

with animals and plants from the European continent, partly by
transmission on floating masses of ice, chiefly by transmission

through migration before the land became isolated. His theory

was based on the general and traditional belief of mankind that

all the individuals of a species have descended from a single pro-

genitor (or pair) ; and the point in the geographical province at

which it might be assumed there was originally the most nume-
rous and highly developed assemblage of progenitors, he called its

specific centre. During the sixteen years which have elapsed since

this theory was broached, and more especially since the loss of its

illustrious founder, great progress has been made in the accession

and collation of materials indispensable for its consideration. The
desire which it has elicited among naturalists to inquire into the

origin of species, has stimulated a more careful registration of

habitats, and more detailed comparisons of local faunas and floras
;

and a vast amount of additional information has been collected
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on the general distribution over the globe of mollusks. Only sixteen

of the British land mollusks are adduced in evidence by Edward
Forbes, in his celebrated memoir (Mem. Geol. Surv., vol. i. p. 336),

while the freshwater species are not alluded to in any way, and the

idea of a distribution of individuals of Old World species in the

New, and vice versa, is not allowed to either kind. " Species of

opposite hemispheres," says the author "placed under similar con-

ditions, are representatives, and not identical." The distribution

of species over the globe, so far as I am able to gather from the

land and freshwater mollusks, appears to require that we should

take for granted the doctrine of a plurality of progenitors for each

species; and the term ' specific centre ' to indicate merely that point

of a geographical province, in which the species are most numerous

and come nearest to our notion of an ideal type of the group.

The doctrine of more than one point of origin for a species, con-

sidered with reference to the typical character and distribution

of land and freshwater mollusks, rests mainly on the following

propositions :

—

1. Land species with greater facilities of migration than freshwater

species, are less widely and evenly diffused.

2. Land and freshwater species of opposite hemispheres are not always

representatives, but arc sometimes identical.

3. The range of land and freshwater species over areas (zoological pro-

vinces) indicated by uniformity of type, is not arrested by the

intervention of sea.

§ i.

Land species ivith greater facilities of migration than freshwater species

are less widely and evenly diffused.

The doctrine of the migration of all the individuals of a species

from a single parent (or pair), involves the conclusion that species,

permanent, as I think, in their character, and immutable, diminish

in number in their march from the specific centre of a province

towards its confines. Out of many hundreds of land mollusks

inhabiting the Caucasian province at its specific centre, only ninety

have reached the British Isles, of which thirty-five stop short of

Scotland, and nineteen of Ireland. Their progress northwards, it

may be argued, is arrested to a great extent by change of climate,
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and in all directions by foes, by mountain barriers, by rivers,

and by other physical and unknown causes. It will readily be

conceded that land species have greater facilities of locomotion

than freshwater species, particularly species inhabiting stagnant

ponds and ditches ; and it should follow, according to the doctrine

of migration, that the further off freshwater species are from the

specific centre of a province, the more diminished in number than

land species they would be. The very contrary is the fact. Out
of five hundred and sixty species of Helix inhabiting the Caucasian

province, a very large proportion of which are assembled at its

specific centre, we have but twenty-four in Britain, of which only

eleven range throughout, The disproportion in number of the

species of Clmisilia is larger still. This genus is especially popu-

lous at its specific centre. Between two and three hundred species

inhabit Austria and Hungary, yet we have but four in Britain, of

which only one ranges throughout.

Let us now turn to the sluggish mud-dwelling LymncBacea of

the ponds and ditches of the province. There are not six species,

it may be safely stated, in all Europe more than there are in

Britain. They have no particular centre of creation. There is

no evidence to show whether the alleged primogenitors of our

British species were created in Siberia, Hungary, or Thibet.

There is scarcely any variation either in the form or number of the

species in those remote localities. Of Planorbis scarcely more
than fifteen species inhabit the whole Caucasian province, and we
have eleven of them in Britain, all ranging throughout, with the

exception that two, P. carinatus and corneus, partial in their distri-

bution in Europe, stop short of Scotland. Of Physa and Lymncea
it is extremely doubtful whether there are any species throughout

the province more than we have in Britain. Neither of Ancylus,

which lives attached, limpet-like, to sticks and stones, and has

very limited facilities of migration, are there any species through-

out the province more than we have in Britain. The species of

these genera described by recent Continental authors as new, are

worthless.

Edward Forbes mentioned, as a strong point in his argument,

that the great mass of the flora and fauna of the British Isles,

migrated during the post-pliocene epoch, over the elevated bed of

the glacial sea, from the Germanic region. He urges in support

of this view, that " every plant universally distributed in these

islands is Germanic," and "that the great mass of our pulmoni-
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ferous mollusca have come from tlie same quarter." It does not

appear to me necessary to bring forward any geological phenomena
to account for the universal distribution in the British Isles, of

plants and animals which were and are distributed universally on

the Continent in the same latitude. The Germanic portion of the

Continent surrounds all the Continental side of Britain.

§2.

Land and freshwater species of opposite hemispheres are not always re-

presentatives; but are sometimes identical.

Species of one province are not unfrequently simulated at dis-

tant points of another province by other species. These are re-

presentatives. Some of the British Lymncece, for example, are

represented with a remarkable degree of parallelism in North

America, in the midst of a fauna which in other respects is as re-

markably distinct. L. limosa has a very near representative in L.

catascopium, L. auricularia in L. macrostoma, L. stagnalis in L.

jugularis, L. palustris in L. elodes, L. desidiosa in L. truncatula.

The evidence of the existence of indigenous land and freshwater

species in North America, which are identical with indigenous

British species, is very limited, but it is unimpeachable. Out of

our hundred and twenty-eight species, ten inhabit the United

States, but six of them, Limax agrestis, Zonites cellarius, nitidus,

and radiatulus, and Helix aspersa and nemoralis, are not indige-

nous. They have been conveyed accidentally in casks and other

packages, and have become acclimatized chiefly among the outly-

ing islands, and in the vicinity of the maritime cities, one species,

Z. cellarius, having spread to some distance inland. The remain-

ing four species, which I take to be indigenous in the United States

as well as in Britain, are Pisidium obtusale, Paludina vivipara,

Helix pulchella, and Zua subcylindrica. The Pisidium is consi-

dered by Mr. Temple Prime, who describes it under the name P.

ventricosum, to be a distinct species, but Dr. Baudon, our latest

authority on that genus, asserts that it is identical with P. obtusale.

I will only speak then of the range of the remaining three. Palu-

dina vivipara lives abundantly along the south shore of Lake

Michigan, in Indiana, Illinois, Missouri, Arkansas, Alabama,

Georgia, South Carolina, and Florida. Helix pulchella, says Dr.



SUMMARY OF DISTRIBUTION. 257

Binney, " inhabits all the Atlantic States, from Maine to South

Carolina, and from Vermont to Council Bluffs on the Missouri."

Of Zua subcylindrica, he says :
" It is distributed over a vast

expanse of country ; it has been noticed in the North-western Ter-

ritory, near the Lake of the Woods and Lake Winnipeg, in Ohio,

in all the Middle States, and in every State of New England."

Now it is a curious fact that the two last-named species are quite

abnormal forms in the Caucasian molluscan fauna. Not one of

the other twenty-three British Helices have any typical affinity

with Helix pulchella ; and there are no other species of Zua in

Britain. Concomitant with this, they have the most extended dis-

tribution both in space and elevation of all mollusks in the Eastern

Hemisphere,—both species ranging throughout Europe, and in Asia

from Northern Siberia to Thibet.

§ 3-

The range of land and freshwater species over areas (zoological pro-

vinces) indicated by uniformity of type, is not influenced by the inter-

vention of sea.

It was remarked by Kirby, that physical conditions are not the

primary causes of the zoological provinces, which he regarded as

fixed by the Will of the Creator. The intervention of sea appears

to have no influence on the type or diffusion of species. The boun-

daries of two distinct provinces meet across a continent, as in West
Africa, or across an island, as in Japan, while parts of a province

may be widely separate by an intervening sea, as in the case of

the Mediterranean. There are, it is true, fewer Caucasian species

in North Africa than in Southern Europe, so would there be if

the intermediate space were dry land. The North African species

are not members of another fauna
;
they are outlying southern

species of the Caucasian type, just as the British species are out-

lying western species of that type. North Africa has, however,

from fifty to sixty species of the Caucasian type, chiefly in Algeria

and Egypt, of its own ; while Britain has only three species of

its own, Assiminia Grayana, Geomalacus maculosus, and Lymncea
involuta. The sea around the islands of the Asiatic Archipelago,

which enclose the specific centre of the Malayan province of dis-

tribution, predominates in marked typical force in Burmah, Siam,

s



258 SUMMARY OF DISTRIBUTION.

and Cambojia, and in India as far northward and westward as Sik-

kim-Himalaya. Two remarkable land shells, amongst a charac-

teristic assemblage of others, collected lately in Cambojia, are con-

spicuous examples of species of the same typical character, sepa-

rated by an intervening sea. Helix Cambojiensis is a species of

which the only other example of similar type, H. Brookei, occurs

in Borneo ; and Bulimus Cambojiensis is of a type which appears

in Burmah in B. atricallosus, while both belong to a particular

specific type, B. citrinus, centred in the Moluccas, and not found

in the intervening Philippine Islands. In India Malayan forms

appear at the north-western confines of the province, among the

Nilgherry and Khasiah Hills, in the richly coloured Cyclophori,

intermingled with small Caucasian forms.

One of the most remarkable instances of the types of one pro-

vince mingling with the types of another, appears in Siberia.

It was shown in ' Johnston's Physical Atlas,' published in 1852,

that the tiger ranges from India, as high up as the 50th parallel of

latitude, where the river is frozen over for at least six months in

the year. Mr. T. W. Atkinson during his travels in the Valley

of the Amoor, met with the tiger, lynx, and panther, in the Middle

region, almost as plentiful as in the jungles of Hindostan, mingling

in their distribution with British species, such as the fox and stag.

Every night, while encamping, fires were lighted to frighten away

the tigers. Having been led by this to examine the species of land

and freshwater mollusks of the Amoor, described by Gerstfeldt, I

was impressed with the same startling phenomenon. Paludina

Ussuriensis and Melania Amurensis, two singularly characteristic

species, of undoubted Malayan type, mingle with Caucasian species

(many of them British) in the isothermal latitude of Iceland, with-

in five degrees of the limit of permanent ground frost.
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of all the Species of Alga? inhabiting the Shores of the British Islands. By Wil-

liam Henry Harvey, M.D., F.R^S., Professor of Botany to the Dublin Society.

In 4 vols, royal 8vo, 360 coloured plates, £6. 6s.
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Phycologia Australica.

A History of Australian Seaweeds, containing Coloured Figures and Descriptions

uniform with the 'Phvcologia Britannica.' By William Henry Harvey, M.D.,

F.R.S.

Vols. I. to IV., each, containing 60 coloured plates, 30s.

To be completed in Five Volumes.

Nereis Australis.

Figures and Descriptions of Marine Plants collected on the Shores of the Cape of

Good Hope, the extra-tropical Australian Colonies, Tasmania, New Zealand, and

the Antarctic Regions. By Professor Harvey, M.D., F.R.S.

Imperial 8vo, Two Parts, each, containing 25 coloured plates, £1. Is.

FUNGI.

Outlines of British Fungology,
Containing Characters of above a Thousand Species of Fungi, and a Complete List

of all that have been described as Natives of the British Isles. By the Rev. M. J.

Berkeley, M.A., F.L.S. With Coloured Figures and Dissections of 170 Species

by Fitch.

8vo, 24 coloured plates, 30s.

The Esculent Funguses of England.
An Account of their Classical History, Uses, Characters, Development, Nutritious

Properties, Modes of Cooking, etc. By the Rev. Dr. Badham. With 12 coloured

plates. [In the press.

Illustrations of British Mycology.
Figures and Descriptions of the Funguses of interest and novelty indigenous to

Britain. By Mrs. Hussey.
Royal 4to; First Series, 90 coloured plates, £7. 12s. &d. ;

Second Series, 50 plates, £4. 10s.

ZOOLOGY.

Zoology of the Voyage of II.M.S. Samarang,
Under the command of Captain Sir Edward Belcher, C.B., F.R.A.S., during the

Years 1843-46. Edited by Arthur Adams, F.L.S.

The Vertebrata, with 8 plates, by John Edward Gray, F.R.S. ; the Fishes, with
10 plates, by Sir John Richardson, F.R.S. ; the Mollusca, with 24 plates, by
Arthur Adams, F.L.S., and Lovell Reeve, F.L.S. ; the Crustacea, with 13 plates,

by Arthur Adams, F.L.S., and Adam White, F.L.S.

Royal 4to, 55 coloured plates, £3. 10s.

Zoology of the Voyage of II.M.S. Herald,
Under the command of Captain Kellett, R.N., during the Years 1845-51. By Sir
J. Richardson. Edited by Professor Edward Forbes, F.R.S. Published under
the authority of the Lords Commissioners of the Admiralty.

Part I. Fossil Mammals, 15 double plates. Royal 4to, 21s.
Part II. Fossil Mammals, ] 0 plates. Royal 4to, 10s. Qd.
Part III. Reptiles and Fishes, 10 plates.

'
Royal 4to, 10s. 6d.
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INSECTS.

Curtis British Entomology.
Illustrations and Descriptions of the Genera of Insects found in Great Britain

and Ireland, containing coloured figures, from nature, of the most rare and beau-

tiful species, and, in many instances, of the plants upon which they are found.

Complete in 8 vols., 8vo, 770 coloured copper plates, £16. 16s.

Curtis' British Entomology in Monographs.
Orders. Plates. £. s.

Aphaniptmra 2 ... 0 1

Coleoptera 256 ... 6 8
Dkrmaptera 1 ... 0 1

DlCTYOPTERA 1 ... 0 1

Diptera 103 ... 2 12
Hemiptera 32 ... 0 16
HOMOPTERA 21 ... 0 11

Hymenoptera 125 ...3 3 0
Lepiuoptera 193 ... 4 16 0
Neuroptera 13 ... 0 7 0
Omaloptera 6 ... 0 3 6
Orthoptera 5 ... 0 3 0
Strepsipteua 3 ... 0 2 0
Tricho ptera 9 ... 0 5 0

A Reissue of the Orders Coleoptera, Diptera, Hymenoptera, and Lepidoptera,

in Monthly Parts, each containing 5 plates, with text, price 2«s. 6d.
}
commences

January 1st, 1863.

Insecta Britannica

;

Vols. II. and III., Diptera. By Francis Walker, F.L.S.

8vo, each, with 10 plates, 25,?.

MOLLUSKS AND SHELLS.

The Land and Freshwater Molhishs
Indigenous to and Naturalized in the British Isles. By Lovell Reeve, F.L.S.

With finely- executed Wood-Engravings of the Shell of each Species by G. B.

Sowerby, and of the Living Animal of each Genus by O. Jewitt.

8vo, 10*. 6d.

Elements of Conchology

;

An Introduction to the Natural History of Shells, and of the Animals which form

them. By Lovell Reeve, F.L S.

2 vcls., 62 coloured plates, £2. 16<s.

Conchologia Systematica.

A Complete System of Conchology ; in which the Lepades and Conchiferous Mol-

lusca are described and classified according to their Natural Organization and

Habits. By Lovell Rekve, F.L.S.

2 vols. 4to, 300 coloured plates, £8. Ss.

Conchologia Iconica.

Figures and Descriptions of the Shells of the Mollusca, with Remarks on their Affi-

nities, Synonymy, and Geographical Distribution. By Lovell Reeve, F.L.S
,

F.G.S. The Drawings by G. B. Sowerby, F.L.S. Monthly. In Parts, demy 4to,

each, containing 8 coloured plates, 10«y. Part 223 just published.
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CONCHOLOGIA ICONICA IN MONOGRAPHS.
Plates.Genera.

Achatina 23 .

ACHATINELLA 6 .

Amphidesma 7 .

Ampullaria 28 .

Anatina 4 .

Anculotus 6 .

Anomia 8 .

Arca 17 .

Argonauta 4 .

Artemis ]0 .

Aspergillus! 4 .

Avicula 18 .

Buccinum 14 .

Bulimus 89 .

Bullia 4 .

Calyptr^ea 8 .

Cancellaria 18 .

Capsa 1 .

Capsella 2 .

Cardita 9 .

Cardium 22 .

Cassidaria 1 .

Cassis 12 .

Chama 9 .

Chiton 33 .

Chitonellus 1 .

columbella 37 .

Conus 47 .

CORBULA 5 .

Crania 1 .

Crassatella 3 .

Crenatula 2 .

Crepidula 5 .

Crucibulum 7 .

Cyclophorus 20 .

Cyclostoma 23 .

Ctmbium
Cyprjea
Cypricardia
Delphinula 5

Dolium 8

Donax 9

Eburna 1

Fasciolaria 7
FlCULA 1

Fissurella 16
Fusus 21

Glauconome .

Haliotis
Harpa
Helix 210 .

Hemipecten 1 .

Hemisinus 6 .

HlNNITES 1 .

Hippopus 1 .

Ianthina 5 .

Io 3 .

isocardia 1 .

Leptopoma 8 .

Lingula 2 .

LlTHODOMUS 5 .

Littorina 18 .

LuClNA 11 .

Lutraria 5 .

Mactra 21 .

Malleus 3 .

. 27 .

17 .

Genera.

Mangelia
Melanta
Melanopsis
Melatoma
Mesalia & Eglisia..
Mesodesma
Meta
MlTRA
MODIOLA
MONOCEROS
MUREX
Myadora
Myochama
Mytilus
Nassa
Natica
Nautilus
Navicella
Nerita
NeRITINA
Oliva
Oniscia
Paludomus
Partula
Patella
Pecten
Pectunculus
Pedum
Perna
Phasianella
Phoeus
Pinna
Pirena
Placunanomia
Pleurotoma
psammobia
Psammotella
Pterocera

,

Purpura
Pyrula
Ranella
RlCINULA
Rostellaria
Sanguinolaria
Scarabus
SlMPULOPSIS
SlPHONARIA
soletellina
Spondylus
Strombus
Struthiolaria
Terkbra
Terebratula
Thracia
Tridacna
Trigonia
Triton
Trochita
Trochus
turbinella
Turbo
turritella
Umbrella
Voluta
VlTRINA
Vulsella

. 0 14

. 1 17
, 1 18

. 2 13

. 2 4

. 0 11

. 0 8

. 0 17

. 0 11

. 0 10

. 0 8

. 0 4

. 0 1

. 0 17

. 0 17

. 0 14

" This great work is intended to embrace a complete description and illustration of the Shells
of Molluscous Animals; and so far as we have seen, it is not such as to disappoint the large
expectations that have been formed respecting it. The figures of the Shells are all of full size : in

the descriptions a careful analysis is given of the labours of others ; and the author has appa-
rently spared no pains to make the work a standard authority on the subject of which it treats."

Athen^um.
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GEOLOGY.

The Geologist.

A Magazine of Geology, Palseontology, and Mineralogy. Illustrated with highly

finished Wood Engravings. Edited by S. J. Mackie, F.G.S., E.S.A. Published

Monthly. Price 1*. M.

Vol. V., numerous Wood Engravings, 18^.

Chemical Analysis, Qualitative and Quantitative.

By Dr. Henry M. Noad, F.R.S. \_In the Press,

Part I., ' Qualitative/ in the Spring.

GEOGEAPHY.

A Survey of the Early Geography of Western Eu-
rope, as connected with the First Inhabitants of Britain, their Origin, Language,

Religious Rites, and Edifices. By Henry Lawes Long, Esq.

8vo, 6s.

VOYAGES AND TEAVELS.

Three Cities in Russia.

By Professor C. Piazzi Smyth, F.R.SS.L. & E., Astronomer Royal for Scotland,

Author of ' Teneriffe, an Astronomer's Experiment,' etc.

2 Vols., post 8vo, Maps and Wood-Engravings, 26j.

Travels on the Amazon and Rio Negro,
With an Account of the Native Tribes, and Observations ou the Climate, Geology,

and Natural History of the Amazon Valley. By Alfred R. Wallace, Esq.

With Remarks on the Vocabularies of Amazonian Languages, by R. G. Latham,
M.D., F.R.S.

Royal 8vo, 6 plates and maps, 18.?.

Western Himalaya and Tibet

;

Narrative of a Journey through the Mountains of Northern India. By Thomas
Thomson, M.D., Assistant-Surgeon, Bengal Army.

8vo, Tinted Lithographs and Map, 15s.
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Travels in the Interior of Brazil,

Principally through the Northern Provinces and the Gold and Diamond Districts.

By George Gardner, M.D., F.L.S. Second Edition.

8vo, Plate and Map, 12s.

Narrative of a Walking Tour in Brittany.

By John Mounteney Jephson, B.A., F.S.A. Accompanied by Notes of a

Photographic Expedition by Lovell Reeve, F.L.S.

Royal 8vo, with Map by Arrowsmith, and Stereoscopic Frontispiece, 12s.;

or with 90 Photographic Vignettes, £2. 2s.

%* Issued separately are 90 stereographs, mounted on cards for use in the

Stereoscope, in box with lock and key, £4. 4s.

The Conway.

Narrative of a Walking Tour in North Wales
;
accompanied by Descriptive and

Historical Notes. By J. B. Davidson, Esq., M.A.

Extra gilt, 20 stereographs of Welsh Scenery, 21s.

ANTIQUITIES.

Manual of British Archmology.

By the Rev. Charles Boutell, M.A.

Contents.—Chap. 1. Architecture.—2. Architectural Accessories.— 3. Sepulchral

Monuments.—4. Heraldry.—5. Seals.—6. Coins.—7- Palseography, Illuminations

and Inscriptions.— 8. Arms and Armour.—9. Costumes and Personal Ornaments.—10.

Pottery, Porcelain and Glass.— 11. Miscellaneous Subjects.

Royal 16mo, 20 coloured plates, 10s. F>d.

Horce Ferales.

Studies in the Archaeology of the Northern Nations. By the late John M.
Kemble, M.A. Edited by R. G. Latham, M.D., F.R.S., and Augustus W.
Franks, FS.A. [In the press.

4to, 30 plates, some coloured, £3. 3s.

PHOTOGRAPHY.

Sketches in India,

Taken at Hyderabad and Secunderabad, in the Madras Presidency. By Captain
Allan N. Scott, Madras Artillery. Edited by C. R. Weld.

100 Photographic Vignettes, £3. 3s.

Mounted as Slides for the Stereoscope, £5. 5s.
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The Stereoscopic Magazine.
A Gallery for the Stereoscope of Landscape Scenery, Architecture, Antiquities,

Natural History, Rustic Character, etc. With Descriptions. 2s. &d. Monthly,

3 vols., each complete in itself and containing 50 Stereographs, £2. 2s.

The Stereoscopic Cabinet.

Monthly Packet of Slides for the Stereoscope.

3 slides, 2s. 6d. Monthly.

The Foreign Stereoscopic Cabinet.

Monthly Packet of Foreign Slides for the Stereoscope.

3 slides, 2s. M. Monthly.

Stonyhurst College and its Environs

;

Photographed by Roger Penton, Esq.

15 slides, 15s.

The Conway Stereographs.

20 slides, 20.?.

The Brittany Stereographs.

90 slides, in box with lock and key, £4. 4*.

The Isle of Wight Stereographs.

22 slides, 21s.

Interior of the British Museum.
By Roger Penton, Esq.

25 slides, 25s.

English Castles and Abbeys.

14 slides, 14s.

Foreign Castles and Abbeys.

24 slides, 24s.

English Cathedrals and Churches.

21 slides, 21s.

Foreign Cathedrals and Churches.

38 slides, 38s.

Calvaries and Crosses.

10 slides, 10s.
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Druidical Remains.
6 slides, 6s.

*** Any of the above Stereographs may be had singly at Is. each; also a List of

440 subjects.

Folding Stereoscopes in cases, 3*. 6d. each.

MISCELLANEOUS.

The Gate of the Pacific.

By Captain Bedford Pim, R.N., F.R.G.S. [In January.

Demy 8vo, 8 Chromo-Lithographs, Maps and Cuts.

Phosphorescence

;

Or, the Emission of Light by Minerals, Plants, and Animals. By Dr. T. L.

Phipson, F.C.S., Member of the Chemical Society of Paris, etc. etc.

Numerous Illustrations, 5,?.

Shakespeare s Sonnets,
Reproduced in Facsimile from the First Printed edition of ]609, by the New
Process of Photo- Zincography in use at her Majesty's Ordnance Survey Office.

From the unrivalled Copy in the Library of Bridgewater House, by permission of

the Right Hon. the Earl of Ellesmere.

10*. U.

Literary Papers on Scientific Subjects.

By the late Professor Edward Forbes, F.R.S., selected from his Writings in the
' Literary Gazette.' Wilh a Portrait and Memoir.

Small 8vo, 6s.

A Treatise on the Growth and Future Treatment
of Timber Trees. By G. W. Newton, of OUersett, J.P.

Half-bound calf, 10*., 6d.

Parks and Pleasure Grounds

;

Or, Practical Notes on Country Residences, Villas, Public Parks, and Gardens.

By Charles H. J. Smith, Landscape Gardener.

Crown 8vo, 6s.

The Planetary and Stellar Universe.

A Series of Lectures. Witb Blustrations. By R. J. Mann.

]2mo, 5s.

The Artificial Production of Fish.
By Piscarius. Third Edition. Is.
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NEW SERIES OF BRITISH NATURAL HISTORIES.

British Flora.
By G. Bentham. 12s. [Ready.

British Fungology.
By the Rev. M. J. Berkeley. 80s. [Ready.

British Ferns.
By Sir W. Hooker. 42s. [iiWy.

British Field Plants.
(The Field Botanist's Companion.) By Thomas Moore. 21s. [Ready.

British Land and Freshwater Mollushs.
By Lovell Reeve, F.L.S. 10s. 6d, [Ready.

British Mosses.
By the Rev. M. J. Berkeley. [In the Press.

SERIALS.

Illustrated Handbook of the British Flora.
By G. Bentham, F.R.S., President of the Linnean Society. Wood Engravings,

with Dissections, of every Species, from original Drawings by W. Fitch.

2s. 6d. Monthly.

Botanical Magazine.
New and Rare Plants. With Descriptions hy Sir W. Hooker, D.O.L., F.R.S.,

and 6 coloured plates, with Dissections, by W. Fitch.

3s. 6d. Monthly.

Floral Magazine

:

New Popular Garden Flowers. With Descriptions by the Rev. H. H. Dombrain,
and 4 coloured plates by Andrews.

2s. 6d. Monthly.

Select Orchidaceous Plants.
By R. Warner, F.R.H.S.

Folio, 4 superbly coloured plates, 10s. Qd. Quarterly.

Phycologia Australica.
By Dr. Harvey, F.R.S.

6 coloured plates, 3s. Monthly.

Conchologia Iconica.
By Lovell Reeve, F.L.S.

4to, 8 coloured plates, 10s. Monthly.
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Geologist.
Illustrated Magazine of Geology, Palaeontology, and Mineralogy.

Wood engravings, 1*. 6d. Monthly.

Curtis' British Coleoptera.
5 coloured copper-plates, 2s. Qd. Monthly.

Curtis' British Lepidoptera.
5 coloured copper-plates, 2s. Qd. Monthly.

Curtis' British Hymenoptera.
5 coloured copper-plates, 2s. Qd, Monthly.

Curtis' British Biptera.
5 coloured copper-plates, 2s. 6d. Monthly.

Stereoscopic Magazine.
3 stereographs, with Descriptions, 2s. 6d. Monthly.

Stereoscopic Cabinet.
3 stereoscopic slides, 2s. 6d. Monthly.

Foreign Stereoscopic Cabinet.
3 "Foreign stereoscopic slides, 2*. 6d. Monthly.

EECENT WORKS.

Reeve's British Land and Freshwater Molluscs.
Wood Engravings. 10s. 6d.

Br. Phipson's Phosphorescence.
Coloured Frontispiece and Wood Engravings, 5s.

Moore's Field Botanist's Companion.
24s coloured plates, 21s.

Professor Smyth's Three Cities in Russia.
2 vols., Maps and Illustrations, 26s.

Shakespeare's Sonnets. Facsimile of the First Edition.

10s. 6d.

Howard's Nueva Quinologia.
30 coloured plates, £6. 6s.

Hooker's British Ferns.
66 coloured plates, 42s.
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Hooker s Garden Ferns.
64 coloured plates, 42.?.

Berkeley s Fungology.
24 coloured plates, 30,?.

Captain Scott's Sketches in India.

100 photographs, with Descriptions, £3. 3*.

Grisebach's Flora of the West Indies.

Parts I. to V., each 5s.

Harvey's Phycologia Australica.

Vols. I. to IV., each 30*.

FORTHCOMING WORKS.

The Gate of the Pacific.

By Captain Bedford Pim, R.N., P.R.G.S. [In January.

Chemical Analysis, Qualitative and Quantitative.

By Dr. Henry M. Noad, F.R.S. [Part I., Qualitative, in the Spring.

Benthams Illustrated Handbook of the British Flora.
{Publishing Monthly.

Curtis' British Fntomology in Orders.

Coleoptera. [Publishing Monthly.

LiEPIDOPTERi. „
Hymenoptera. „
DlPTERA. „

Badhams Fsculent Funguses.
Njw Edition.

Berkeley's Mosses.

Horce Ferales.
By the late John M. Kemble, M.A. Edited by Dr. Latham and A. W.
Pranks.

Seemann's Flora Vitiensis.




