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PREFACE.

In the year 1846 Mr. G. B. Sowerby proposed to publish at intervals a series of Plates
illustrative of the Crag and London Clay Fossils, to which Mr. Edwards and myself had
undertaken to supply the descriptions. It was contemplated to issuc alternately a
number of each formation in furtherance of this object. The first of these serials was to
be upon the Crag; and at the meeting of the British Association, held in September, 1846,
at Southampton, a specimen plate of the Crag Fossils was exhibited. In January,
1847, Dr. Bowerbank conceived the idea of establishing a society for the purpose of
figuring and describing the fossils of Great Britain, in which he was supported by Dr.
Titton, the late Dr. Buckland, and other influential Geologists. There was then in existence
a private association, called the London Clay Club, which was composed of a limited
number of Tertiary Geologists, who assembled periodically at each other's houses for the
study of Eocene Geology, and this was looked npon by the promoters of the contemplated
new society as a good promise of material for its support. The desire of encouraging
such an object rapidly extended, and a large number of gentlemen speedily enrolled
themselves as members of the new society. The Crag Iormation had been well examined
by myself, and as it appeared to be one that was best known, seemed to offer to the
friends of the undertaking the most fitting opportunity for commencement; and as I
was particularly desirous of having the Crag fossils figured and described, I conceived
this a more certain mode of extending the knowledge of the contents of that formation
than the one I had previously entered into, and made arrangements accordingly with
Mr. Sowerby for the alteration, and set to work immediately upon the portion allotted
to my labours. My friend, Mr. Edwards, as before stated, intended to publish parts
alternately with myself; but the older Tertiary Formations being much richer in species,
his portion of the work was not so readily prepared as that of the Crag; moreover, what
at that time appeared a feasible mode of proceeding has, by the course of events, become
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2 PREFACE.

altered, and the known Eocene Mollusca intended to be comprised in his work have since
then been so largely augmented in number, as seriously to impede his progress, and
to compel him to change his original intention. The prospect once entertained by Mr.
Edwards of completing the whole of the Eocene Mollusca thus became so remote that
he proposed to me that, as my monograph on the Crag was finished, I should describe
the Bivalves of the older Tertiaries.

From a knowledge of the amount of labour my friecnd has before him ere he
reaches the termination of the Univalves, which must occupy him for many years to
come, I was induced to consider whether any assistance that I could render in the
illustration of these fossils would not be of service to the science of Geology. I felt
at first especially reluctant to interfere in any way with a work that has been so
ably conducted, but the great desire expressed by Tertiary Geologists to possess an
Hlustration of the Mollusca of the Eocene period in this country still unfigured and
undescribed was an inducement to make all other considerations subordinate to that
imperious want, and on that ground alone I have consented to attempt to supply
such a desideratum. Mr. Edwards has in the most liberal manner promised to place
the whole of his Bivalves in my hands, as they may be wanted for examination. His
collection of these fossils is the most perfect I have seen, and as the work was intended
to be done by himself, the type specimens have and will be taken from his cabinet, except
where otherwise particularly expressed ; and the principal localities will be introduced on
his authority. Mr. Wetherell, Dr. Bowerbank, Mr. Prestwich, the Rev. Osmond Fisher,
and all my geological friends, have most kindly permitted me the use of any specimens
in their cabinets, and I have to return them my best thanks for their assistance, with-
out which my work would be very incomplete. ~Mr. Wetherell's collection is parti-
cularly rich in the fossils of the London Clay from the north side of London; and Dr.
Bowerbank’s more general collection possesses some choice and unique specimens. To
Mr. Prestwich I am further indebted for some of his typical specimens, and more
especially for his assistance in regard to localities.  Neither must I omit to mention
that our national museums contain many specimens that have already been used
for the illustration of the Bivalves of thesc older Tertiaries, or which will materially
contribute to that object; and I beg to express my obligations to the conservators of
these treasures, who have in the most handsome and friendly manner given me every
possible facility and assistance in the promotion of my undertaking. The utmost desire
of every one connected with Paleeontology appears to have been shown to assist in
forwarding the good work undertaken by the Paleeontographical Society.

S. V. WOOD.
Mareh, 1861.



BIVALVIAY

INTRODUCTION,

TrE BivaLvia constitute the third portion of the still greater division of the aunimal
kingdom called Mollusca, from the word mollis, a term that might byhypercritics be considered
objectionable, conveying as it does an erroneous impression, the exterior covering of these
animals being in most instances particularly hard, more so than the internal skeleton of the
Vertebrata. Bivalves are acephalous, or animals without a head, but they are furnished
with a (generally) large and powerful mass of flexible material, called a foot in consequence
of its being the principal organ of locomotion ; this is of importance to the Palzontologist,
inasmuch as the opening or sinuated edge of the valves at the margin is modified by the mag-
nitude of this foot. It is supplied with circular fibres for extrusion, and longitudinal fibres
for retraction. Although some of these animals are capable of changing their places

! In the second volume of the ‘Crag Mollusca’ the word ‘“Bivalvia” is employed for those animals
that are without a head, and are enclosed within two valves or pieces of calcareous covering, and it is re-
peated here for the same group. This name appears to me to possess the greatest claim on account of its
priority of date, and itis most expressive in its application. An objection has been made to it, that it does
not include the Brachiopoda, which are also enclosed within two valves, but the same want of isolation may
be urged against the rival claims of Acephala, Conchifera, and Lamellibranchiata. The meaning of each
of these names is not restricted to the characters of the animals they are intended to represent, and the
advantages they offer are not, in my opinion, sufficient to entitle either to supersede the earlier name of
Bivalvia. The Committee of the British Association, in their ¢ Rules and Regulations for Nomenclature’
proposed in the year 1842, and recommended that “The law of priority should be admitted as the only
effectual and just one,” but that it should not extend to authors anterior to Linneeus (ed 12th, 1767).
The adoption by me of the above name is in compliance with those recommendations.



4 EOCENE MOLLUSCA.

of abode, many remain all their lives in a stationary condition; some are moored by a
cable or byssus, secreted for that purpose, by the foot; others are located in an excavation
which is formed when young, and gradually enlarged to supply the increasing wants of
the growing animal. In regard to magnitude, they present a large amount of varia-
tion ; the adult-shell of Erycinella ovalis is less than aline in its greatest diameter, while a
specimen of Tridacna gigas in the museum at the India House has a longitudinal diameter
of four feet, giving a difference of more than five hundred in linear dimensions; and the
weight of a united pair of valves of Kellia pumila is a fraction of a grain, while Zridacna
is said, with its animal, to exceed six hundred pounds, and these extremes, though
not quite equal to those of the Vertebrata, do not fall very far short of them.
Bivalves in the carly period of the world’s existence constituted a much larger pro-
portion of the Mollusca than the Univalves (if that designation be confined to the Gas-
teropoda), although much inferior in number to the Brachiopods. In these proportions,
however, very considerable alterations take place as we approach the present time, in
which the Bivalves are in the minority compared with the Univalves, but largely in excess
of the Brachiopods, the Univalves appearing to have taken the place of the Tetrabranchiate
Cephalopods, which were extensively developed during the earlier and middle periods, but
have now, with the exception of one genus, disappeared. The Brachiopods materially
diminish while the Bivalves as steadily increase up to the Tertiary periods ; and although col-
lectively the Bivalve species that have lived, but are no longer in existence, exceed in
number those of the present day, yet at no single period will they bear a comparison with
existing species until we approach the older Tertiaries, their proportions during that
period being mnot very different to what they are at the present day, if we take into con-
sideration the comparatively limited areas that have been examined in search of fossils.
Bivalves succeed the Univalves in a natoral arrangement, the latter being more highly
organized, having an imperfect head with eycs more or less developed;' the former
have, however, a mouth and digestive apparatus deeply inclosed within the mantle
and its calcareous covering. According to Drs. Carpenter and Bowerbank, the shell
1s formed by the secreting action of the epithelial cells covering the mantle of the
animal, and it is enlarged solely by the increase to the margin of the shell, that is, by a
rib or band of shelly matter being added to the external edge of the previously formed
shell. The mantle or cloak which envclops the viscera, though not the most vital organ, is
the most important one to the Paleeontologist, as by this the shell is formed, and on this
the shell is moulded, and the species is determined by what this mantle has deposited.
This calcareons covering is exceedingly variable in its composition and solidity; in some
species the animal appears to possess the power of secreting a large amount of mineral
matter, in others the shell is particularly thin and semi-transparent; in some it is of

1 Species in the Genus Pecfen, as also some in the Genera dree and Pectunculus, have the margin of
the mantle studded with spots, “ocelli,” and these are said to be rudimentary eves, but they are very

imperfect organs of vision.
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enormous thickness, highly calcareous, and with only a small cavity for its inhabitant,
while in others the shell is nearly corneous, and in some the soft parts, as they are
called, constitute almost the entire animal, the mantle having but a very thin coating of
calcareous matter.

Marine shells, as a general rule, are thicker than those which inhabit fresh water, but
in both the variation is occasionally excessive. Ostre« and Pholadomya may be cited
as examples of the extremes of thickness and tenuity in the case of marine Bivalves :
Unio and Cyclas in those of fresh water. In all these cases, solidity or tenuity of sub-
stance does not appear to have been regulated in the animal solely by the want of o
protective covering as a preservative to its specific existence.

T'resh water Bivalves, like the Terrestrial air-breathing Univalves, do not exhibit the
great specific variation that we see in marine animals of the same class. We might
naturally expect this to be so in regard to shells inhabiting fresh water, when so small
a space is occupied by these animals in comparison with that on which their marine con-
geners live, but why the land Pulmonata should in specific enumeration be inferior to
other Mollusca is not by any means satisfactorily explained; the bands round the
coast lines which contain nearly the whole of marine Molluscan life being far morc
limited in their dimensions than the feeding-ground occupied by the Pulmonata, which
may be taken as the chief part of the land area generally.

The headless animals which compose this group, or the division of it called the
Dimyaria, are nourished and sustained by two siphonal tubes, formed by a prolongation
of the mantle, the one inhalent, and the other exhalent; the former being that through
which the water containing the particles of nutrition is conveyed to the mouth, and for
aérating the branchiz, and the latter that which carries off the water after this duty has
been performed. The animals which are furnished with these prolongations are necessarily
supplied with muscles for their extension, as also for their retraction ; and as a considerable
space is required for the play of these tubes, an impression is generally formed by the
retractor muscles upon the interior of that part of the valve, indicating the length or
extent to which they arc or have been capable of protrusion, and the depth of the sinus
in general corresponds with the presumed extent of the siphons.

Bivalves are all aquatic, and breathe entirely hy means of gills or branchiie, and thesc
consist usnally of four riband-shaped lamelle, two of them attached to each lobe of the
mantle ; water, therefore, 1s in their case neccssary to sustain life ; a few species, however,
appear to be able to retain a sufficient quantity of moisture to cnable them to live for a
considcrable time out of water. Shells often acquire an increase of material where therc
is a superfluity of lime within their reach, and become too ponderous for any apparent
requirements of the animal.

Most shells in the living state arc covered with an outer pellicle or coating, called
the epidermis, a material more animalized, that is to say, there is less of lime in its
comnposition, and therefore, under ordinary circumstances, less capable of preservation
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in the fossil state. 'T'his is also exceedingly variable, being thick and opaque in some
species, while in others it is thin and transparent, and in many glossy and polished
shells it is entirely absent. The epidermis is said to be a protection to the shell against the
chemical action of acids held in solution by the water; but many fresh- and salt-water
species, although covered with a thick and woolly epidermis, suffer materially by the erosion
of the shell, while those that are less protected by this covering appear to escape altogether.
1t is at the umbones, or that part of the shell which is most remote from the more vital
portions of the animal, and in those species which appear to contain a less quantity of
animal matter, that the ravages are committed. In some glossy and polished shells,
such as in the Venus tribe, there is a total absence of epidermis, and these do not suffer
from erosion.

The two valves are held together by an elastic ligature: this has been called
ligament when 1t is situated on the external part of the shell, and carfilage when it
is internal ; but as this fastening is sometimes composed of a portion of each, we are on
those occasions unable to characterise it by either of those terms alore, and I think it ought.
to have a peculiar name for its joint and general service; I propose, therefore, to call it
connexus (the connector).  When this ligature is external, it acts over a support or fulerum,
and by its elasticity contracts in order to open the valves; it is then ligamentous. When 1t
is placed within the outer margin of the shell, it is cartilaginous, opening the valves by its
expansion; aud when it partakes the double character of ligament and cartilage, it is
amplidesmous or bipartite. 'This elastic material is then extended both outwardly and
inwardly, and although in this case the ligament and cartilage are united, there is always
a slight elevation or partition between them, and this forms the fulerum over which the
ligament acts. The two pieces of the Bivalve are thus naturally kept open by the
clasticity of the ligamentous portion in its contraction, and by the cartilaginous in its
expansion, and when the two valves are closed in the living animal it is by the contrac-
tion of the adductor muscles. In the fossil state Bivalves are of course often found in
their natural position, that is, with the margin of the valves separated in the way the
dying animal has left them on the relaxation or rather paralysis of the muscles,
but the two valves are as often quite closed; this, of course, must be from external
pressure overcoming the action of the connexus.

Although the two valves are kept together and held in position by the connexus, they
are often further secured by prominent processes, called teeth, which prevent a lateral
motion ; these are said to be strong and prominent where there is weakness in the connexus,
and, as a general rule, amongst the Dimyaria the observation is more applicable to those
shells where it is on the outside (7. e. ligamentous), while in Mya, Anatina, &c., which have
the connexus internal (i. e. cartilaginous), there are no prominences or teeth. This rule,
however, like most others, is not without exceptions ; Nucula, Leda, Mactra, &c., have the
dorsal margins furnished with numerous and prominent interlocking teeth ; perhaps, as a
general rule, the more locomotive species have the strongest hinge. The dental apparatus, in
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conjunction with the counczus, constitutes the hinge on which the valves open and close.
The Brackiopoda, which have also two valves, differ from Bivalvia in wanting the
connecting ligament, and the opening as well as the closing of the valves is in that class
effected by muscles; they differ also in having one valve perforated, through which the
byssus passes, and as this opening is enlarged during the growth of the animal, the infant
statc of that perforated valve is eatirely destroyed, but the infant state of the Bivalvia is
visible in both valves at all ages in the umbonal region of the adult shell.

The adductor muscles of the Dimyaria are generally of the same magnitude, or at least
nearly so; where there is a difference, it is in those animals whose shells are greatly
inequilateral, the larger portion then requiring somewhat greater power in closing the
valves. The pedal and siphonal regions are easily known in most species, cven in the
equilateral or orbicular shells, by the position of the connexus when it is only on one side
of the umbo, as in that case it is always more or less on the siphonal side, even in those
shells where it is wholly internal or cartilaginous; but in genera, such as Pectunculus,
Limopsis, and the equilateral A4ree, which have the connexus spread over a large area
cqually on each side of the umbo, it is by no means so readily determined. The siphonal region
may, however, be generally recognised by the impression of the anal adductor being somewhat
higher up, permitting the openings for the incoming and outgoing currents to pass beneath
it, and the oral adductor is slightly prolonged by the union of the pedal muscle, which
in these animals is required to move their large and expansible foot.

The Bivalve shell has always been described as having an anterior and a posterior
extremity, and it would be desirable still to retain that general description, if it were not
for the diversity of opinion there always has been, and which still exists, amongst
conchologists, as to which should be considered the anterior and which the
posterior portion of the animal. It is at times difficult to determine, in descriptions,
which is intended by the author as the anterior, and which as the posterior, for these
terms are sometimes employed conversely. I believe the animal in its shell will
sufficiently denote the anterior and posterior of itself by the position of the mouth
and anus, as in all animals where these are separated the first is considered anterior and
the last posterior; but in the Bivalvia it is said by those who advocate the reverse of
this, that the indrawing tube of the animal by which nutriment is conveyed to the
palpi, and thence to the stomach, is on that part which by some is called posterior, but
which ought, on that account (they say), to be called the anterior, and also that this portion,
in all boring Bivalves, for example, is always the uppermost or anterior in their retreat.

1 have therefore thought it expedient in this monograph to substitute for these terms
an alteration by which, it is hoped, the confusion may be avoided. That which I have called
the pedal region ought perhaps, more strictly speaking, to be considered as the buccal
region, and the opposite one the anal, but the Palmontologist is more especially con-
cerned with the shell and its interior, which bears the impress of the muscles only, and
not of the viscera, or at least very rarely so. I have thought it better to employ those



8 EOCENE MOLLUSCA.

terms with which the conchologist, rather than the malacologist, is wost familiar; I
therefore introduce a figure with a formula of explanation, making as little alteration
in existing terms as possible.

|
\

( a.a.m
.le-nytln — 7 £Lan.
< i ( 2.8
~_
\§_
v.m.
1. Umbo. c. p. Cartilage pit }
w. . Umbonal region. L, f. Ligamental fulcrum connexas.
p. r. Pedal region. p. m. Pedal muscle.
s. r. Siphonal region. 0. @. m. Oral adductor muscle.
I, r. Lunule region. a. a. m. Anal adductor muscle,
e. r. Corslet region. p- t. Palleal impression.
d. m. Dorsal margin. s. 8. Siphonal sinus.
v. m. Ventral margin. ¢. t. Cardinal teeth.
. l. m. Pedilateral margin. L. t. Lateral teeth.
s. I. m. Siphonilateral margin. d. v. Depth of valve.

A considerable difficulty exists in the mode of estimating the dimensions of a
Bivalve, from the want of accordance amongst conchologists in denominating the
different parts of the shell, the length being sometimes considered to extend from the
umbo to the ventral margin, the breadth from the pedilateral to the siphonilateral
margin, and the most tumid portion of the closed valves as forming its height. At other
times it is the reverse of this. In my monographs I have adopted the latter method,
conceiving it to be the more natural one. The base on which the animal stands is the
ventral margin, and on which it is moved by the foot in all those which are locomotive ;
therefore the height should be from that base to the vertex or umbo, and the length
consequently should be taken in an opposite direction, while the tumidity of the valves
may be considered the depth, and the substance of the shell its thickness.

In the Dimyaria, which are generally transverse shells, and have a greater diameter
from the pedal to the siphonal region, there is no difficulty in thus considering these
various dimensions ; but with the orbicular shells, or with those whose elongation is from
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the umbo to the ventral margin, such as Zima, Vulsella, Ostrea, &c., we are much perplexed
with the application of these terms, as we meet sometimes with a shell whose height will
exceed the length two or even threefold, and the longest diameter in that case is in
ordinary parlance called the length, and this is often so employed by those who estimate
generally the length of the Bivalve from the pedilateral to the siphenilateral margin. The
same terms ought in our descriptions to be employed for such shells as O. Pirginica, as is
done to those like So/en, &c., where the longest diameter is in an opposite direction.

The older Tertiary species of England are, I believe, with a very few doubtful exceptions,
all extinct, but they have a generic representation among existing forms. This, of course,
must depend upon what is to be accepted as sufficient for a generic distinction.

A genus is said to consist of a group of species related by community of structure and
parts comprehending all essential characters. In Bivalves the zumber and position of the
hinge-teeth, as also the position of the connexus, whether external or internal, are considered
by some authors sufficient, when separately estimated, to characterise a genus; while
others will regard some of these distinctions as unimportant, or, at least, of only specific
value! The definition of a species is equally unsatisfactory ; it has becn given in the
following formula :— All specimens or individuals which are so much alike that we may
reasonably believe them to have descended from a common stock (parent or parents), con-
stitute a species.”” It is, however, found in the practical examination of individuals that
the line between these groups is generally so ill-defined that we are led to doubt whether
there is in nature any such distinction as we find it convenient to make in order to suit
our own purposes. Great authorities say that “no general rule can be laid down for
determining the distinction of species, as there is no particular class of characters which
can serve as a criterion. In each case we must be guided by analogy and probability.”
It thus appears. that our determination is mainly dependent upon individual opinion, and
we have nothing whereby it can be decided that the conclusion of any author is the correct
or real one. Those only who have laboured hard to fix the limit of a species out of a
multitude of specimens, of similar or proximate forms, can tell the uncertainty attending the
determination of such a distinction, and the unsatisfactory conclusion at which the
naturalist often arrives; and when the varying opinions of preceding authors are weighed

1 In order to show the difficulties which exist in characterising such a section, we may take the
Genus Lucina as an example. This Genus, as admitted by several modern authors, contains shells possessing
differences which, in other portions of Bivalvia, are considered as being in themselves separately entitled to
generic distinction. Thus, Lucina comprises: 1st, shells without hinge-teeth ; 2dly, shells with cardinal
teeth only; 3dly, shells with one lateral tooth; 4thly, shells with two lateral teeth. This genus also
contains species in which the connexus is both outward and inward: lst, those in which it is wholly
external, with a thick and solid shell, such as L. columbelle ; 2dly, those in which it is amphidesmous, with
a thin and almost diaphanous shell, such as L. flexuosa ; 3dly, those in which it i3 situated internally,
opening the shell by expansion, as in L. lactea ; besides these differences, some species are perfectly plain
and free from sculpture, while others are beautifully ornameuted, and the animal also partakes of the
varying characters of the shell.,

2
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and critically examined by their successors, we are so much nearer a successful decision
only by a more general concurrence of opinion in favour of one set of determinations than
of the other.

The duty of the Paleeontographer is to give good figures and copious descriptions, in
the hope to secure similar determinations by the largest number of those naturalists
who have well studied the intricacies of the subject, and thus to afford a test by which
those who succeed may gauge and determine the value of his conclusions.

The difficulty which, in the course of my study of the Mollusca, I have frequently
encountered in assigning the true specific value to forms which, in a series of individuals,
exhibited such an approximation to other forms called specifically distinct, long since raised
in me a doubt of the reality of specific distinctions as a fact in nature, which reflection upon
the general nature of organisms matured into a conviction that all organisms originated by a
natural process of slight variation accumulating in a given direction out of other and pre-
existing organisms. I was therefore, fully prepared for the enunciation of the theory of
Mr. Darwin, that all forms have originated by selection, and T readily concede that process
to be one of the most powerful, if indeed it be not the sole cause of all the varied forms of
being that have peopled the earth. Nevertheless, specific distinctions, empirical or artificial
though they may be, must always be to a certain extent recognised as essential to the
proper working out of our knowledge of Palzzontology, and particularly to a correct appre-
hension of the true ages of geological formations, and of the reduction of those widely
severed in area to a common horizon. The general recognition, however, of such an
origin for organisms, if indeed that ever be conceded by reluctant Paleontologists, will,
in addition to the importance of the discovery of so great a truth, be no little boon to the
hard-working naturalist, whose labours have been seriously aggravated by a desire for
species making.

It is intended here to describe all the species of British Bivalves 'belonging to the
Eocene or older Tertiaries of England; these, with the Crag and overlying deposits, con-
stitute the Tertiary remains in this country.

The great Eocene Formation in England has been separated into ten distinct sertes of
deposits, viz., the Bembridge, Osborne, Headon, Barton, Bracklesham and Bagshot series,
the London Clay, the basement bed of the London Clay, the Reading and Woolwich series,
and the Thanet Sands. These divisions are based principally upon geological and
lithological evidence. I have not been able to characterise these various distinctions by
their organic contents, but have merely introduced the localities of the different species so
far as they are known to me.

The Marine Fauna of the Eocene Deposits appear to have their connexion with the
existing types of the eastern seas, where several of the Eocene genera are only now to be
found ; this is rather more strongly displayed by the Cephalopoda and Gasteropoda than
by the Bivalves, although in this latter division we have not less than seven genera now
confined to seas lying south-east of this country, viz., Pulsella, Cucuwllea, Cardilia,
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Pimbria, Thetis, Cultellus, and Limopsis.! In the higher group of Mollusca as many as twelve
genera may be enumerated, viz., Nautilus, Ptlerocera, Seraphs, Harpa, Metula}
Borsonia, Rotella, Pyramidella, Niso, Nematura, Phorus, and Parmaplhorus, also now
confined to the south-eastern seas, and these genera appear to represent a relationship to
the Marine Fauna of the Eocene period more especially than any others I can instance.

The land and fresh-water species have, I think, on the contrary, retired in an opposite
direction, as their connexion appears to be more cspecially with the existing types of the
American Fauna. Mr. Edwards has described fifty-seven species of Pulmonata from our
Eocene Deposits, of which only ten, he considers to be identical with fossil species of the
European Continent, and this I imagine arises from a difference in the direction of the
rivers which flowed into the Paris Basin Sea, and which were quite distinct from the one
that is presumed to have been emptied into the Iampshire Beds.

The Bivalves now to be described comprise species of fresh-water animals as well

as those from estuarine and marine deposits of the great Eocene Iormation in this country.
The estuarine animals were, no doubt, shallow-water species, and the principal part of the
marine from the littoral or sub-littoral zones ; the deep-water portion of the period being,
in all probability, the great Nummulitic deposit. We are able, in some degree, to surmise
the probable depth of the sea of a marine deposit, from the collective indications of the
various genera it contains, whose habits are presumed to be similar to those of existing
analogues, but even in these suppositions extreme caution ought to be observed. The
dredgings of Mr. M‘Andrew and others, among existing Molluscs present us with anomalies,
which show that in some genera, as, for example, in Chiton, Trockus, &c., which generally
inhabit the littoral zone, species have presented marked exceptions to this rule, as they
have been found alive in deep water only. A conclusion, therefore, drawn from a single
extinct species can not be entirely depended upon, inasmuch as the habits of the
animal might have resembled those of the exceptional cases in existing genera.

! This genus has one species living in the Red Sea, one at Singapore, one off the Cape of Good Hope,
and one (perhaps two) have been found in the North Seas. These Jast are probably the prolonged ex-
istence of the Crag species; otherwise the generic relationship is with the south and east.

2 Mr. P.Carpenter has, in his valuable ¢ Report on the Mollusea of the West Coast of North America,’
introduced four species, but the generic name is accompanied by a mark of doubt.
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Generic Character. Shell inequivalved, irregular and variable, subequilateral, ovate
or suborbicular, and slightly pearly within; upper or left valve convex, smooth, lamellar,
striated, costated or muricated; lower valve flattened, sometimes very slender, with
a large foramen, through which passes a calcareous appendage, or calcified byssus, for the
attachment of the animal. One muscular impression in the lower or fixed valve, and
four in the upper. Connexus cartilaginous ; hinge edentulous.

Animal unsymmetrical, with the edges of the mantle disconnected, except at a small
spot near the hinge ; its margin double, slightly fringed, without ocelli or rudimentary eyes ;
foot very small, cylindrical, expanded at the end, and grooved ; byssus large, passing through
a nearly complete foramen in the right mantle lobe, and attached by a powerful muscle to
the centre of the left valve. One adductor muscle ; palleal line continuous. Sexes distinct.

The impressions of four muscles are left upon the interior of the upper or left valve;
one of the four is that of the adductor, and is the only one impressed upon both valves.
The largest of these muscle-marks is the attachment of the byssal plug; probably the two
centre marks belong to that organ, and the small one in front of the cartilage-pit is caused
by the retractor of the foot. The animal cements itself to the rock by the byssus, which
contains so much calcareous matter that it becomes as hard as the shell itself, and this
plug is found in the fossil state in the upper, though Ihave not yet seen it from the lower,
Tertiaries.

The right or adherent valve is very thin, oftentimes almost obsolete, and in some
species it is much less in size than the upper, so that the mantle extends considerably
beyond the edge of the shell, showing the lower valve to be almost useless ; the perforation
of this valve in some species is very large, with an unconnected margin ; indeed, this is the
more common character. The cartilaginous connexus is placed on a projecting piece of
this valve, behind which the shell is thickened with a sort of double ridge running into
the body of the valve ; this is often the only portion preserved in the fossil state, and I
now find that to have been the condition of the little Crag fossil, which I imagined to
have been the internal shell of a Gasteropod, and figured in the ‘Crag Mollusca,”
doubtingly, under the name of 4plysia.

The umbo of the upper valve in some specimens of this genus is removed to a con-
siderable distance from the margin of the shell, and in its exterior makes, in appearance,
an approach to the limpets. The large and extended muscle-marks of the interior

1 For generic synonyma see ‘ Crag Mollusca,” Part < Bivalves.”
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also resemble the 1npression of the adductor in some of the capuloid shells, more especially
those of the Genus Hipponyw, in which the animal constructs a shelly base resembling a
second valve, and the adductor in that Gasteropod has the twofold purpose of the Bivalve
muscle, adhering to the shelly base as well as to the interior of the conical shell, forming
and leaving a similar mark deeply impressed upon the inner surface of each piece, the muscle
extending itself behind the foot, and this otherwise large “ belly-foot” of the Hipponyz is
contracted to permit it to take hold of the shelly base. These impressions in Aromia
indicate the presence of powerful muscles, although the animals possess little more than
the rudiments of a foot. The genus is far removed from those animals which have only
one piece of shell (the Univalve), but they are perhaps nearer than any other Bivalves, and
they are, I think, appropriately placed here at the head of the list.

In the recent state, this genus has an extensive geographical range, species belonging
to it are found in America, India, Australia, the Mediterranean, and the North Seas.
It is not numerous in species, either as recent or fossil.

1. AnoMis TENUISTRIATA, Deshayes. Tab. IX, fig. 1, a—e.

ANoMIa STRIATA. J. Sow. (non striata, Broc., 1814). Min. Conch., t. 425, 1823.
— —_ Galeotti. Mém. Cour. par I’Acad. Brux., t. xii, p. 151, No. 89, 90.
— EPHIPPIUM. Defrance. Dict. des Sc. Nat., t. 2, 1823
— TENUISTRIATA. Desh. Coq. Foss. des Env. de Par., t. 1, p. 377, pl. 65, figs. 7—11.
— —_ Sow. In Dixon Geol. of Sussex, p. 117, t. 4, fig. 8; and ¢. 14,
fig. 17, 1850.
— — ? Grateloup. Cat. des An. du Bas de la Gironde, p. 56, 1838:
— L&EviGaTA? Nyst. Coq. Foss. Belg., p. 311, pl. 26, figs. 4—6, 1843.
— omBrourATA? Id. - - - p. 312, pl. 25, fig. 6, a, .
— LINEATA. J. Sow. Min. Conch. Syst., index, 1835.
—_ — Morris. Catal, Brit. Foss., p. 161, 1854.
ANOMYA TENUISTRIATA. D’Orb. Prod. Paleont., p. 395, No. 1148, 1850.
—  SUBSTRIATA? Id. - - p- 396, No. 1150, 1850.
—  sUBLEVIGATA? Id. - - p- 396, No. 1149, 1850.
OsrrEs ANOMIALIS. Lam. Hist. des An. sans Vert., t. vi, p. 220, 1822.

Spec. Char. A. testd tenui, suborbiculari, irrequlari, valde inequivalvi, valvd superiore
convead, tenuissimé striatd, valvd inferiore plana foramine magno ; umbone submarginali.

Shell thin, irregular, rounded, and finely striated externally ; upper valve much the
larger and convex ; lower valve small, flat, and thin, with a very large opening for the plug;
umbo near the margin.

Diameter, 2 inches.

Locality. Alum Bay, Barton, Bramshaw, Brockenhurst, Brook, Bracklesham, Bognor,
Clarendon, Stubbington, Whitecliffe Bay (Edwards), Clewett’s Green, Newnham (Prestwick),
Highgate (Wetherell).

Belg., Env. de Bruxelles, Sables d'Uccle et de Forét (Nyst).
France, Grignon, Montmirail, Senlis (Desh.), Blaye (Grateloup).
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This, like most of the species in this restricted genus, is very variable, asswmning a
shape in some degree conformable with the place in which the individual has chosen to fix
its abode; and although the generality of specimens have the upper valve convex, it
occasionally happens that this valve is flat or even slightly concave outwardly; the form is
sometimes elongately ovate, while at others it is elevated, but when quite free and not
distorted it is nearly orbicular, as may be scen by the specimen figured, which displays its
natural shape. The same habits existed in this animal as in species of the genus at the
present day. One of Mr. Edwards’s specimens adhcred to the back of a Pecten, the
markings and rays of which it has assumed with great regularity (fig. 1, ¢).

In the young state of this shell the striee are wholly invisible, and, indeed, in some
of the larger specimens they are only to be detected by a poweiful lens; it is so in those
from Clarendon, and this I imagine is the condition of those specimens to which the names of
4. levigata and A. orbiculata have been given. The muscle-marks in the upper valve are
well displayed ; the larger one, the muscle of the plug, is situated under the cartilage-pit,
and is more than double the size of the adductor, and corresponds with the large foramen
of the lower valve; the shape of this mark is modified by the shape of the shell; the upper pedal
impression is close to the corner of the cartilage-pit, and I had imagined at one time
that a difference in form existed between the specimens from Clarendon and those from
Barton, but apparently this is not a permanent character, and these markings are all
variable in outline. In the specimens from Grignon the same variableness in these muscle-
marks may be observed ; they assume, in a great degree, a shape much in accordance with
the outward form of the shell. T am unable to detect a difference which might fairly be
considered specific between any of the specimens, from the lowest to the uppermost of
the older Tertiaries through which this Anomia extends. The umbo or beak of the shell
is likewise an unstable character; in some specimens it is immediately on the margin,
while in others it is at a little distance from it, and Mr. Sowerby says (‘ Min. Conch.’, p. 32)
that the shell, when old, is contracted towards the beak, but this condition is probably
accidental, as it occurs only in some specimens.

Barton specimens seldom exceed an inch in diameter, while those from Brackles-
ham are double that size. I have seen only a few from Clarendon, and those were
small. The shell is generally more or less tinged with a reddish-brown colour, particularly
the Bracklesham specimens, and probably contained a good deal of animal matter. This
species ought strictly to be called 4. anomialis.

2. ANoMmI1A scABRrosa, 8. Wood. Tab. X], fig. 5, a—c.

Spec. Char. A. testd minutd, orbiculatd, compressd, tenui ; valvd superiore costulatd
vel radiald, et valdé imbricatd, imbricibus magnis et reqularibus ; valvd inferiore planulatd ;
foramine parvo.

Shell small, orbicular, somewhat compressed, thin; upper valve costated or radiated,
with large and elevated imbrications; lower valve with a small opening.
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Diameter, ¥ of an inch.

Locality. Hampstead (Edwards).

Two or three specimens are all that I have seen. The imbrications upon the upper
valve are large and elevated, presenting a very rough exterior, resembling the surfuce of
a blacksmith’s file. The lower valve shows the round foramen to be on the left side of the
umbo, from which I presume the exposed surface to be the interior of that valve.

We have thus in these older Tertiaries the prototypes of the striated and imbricated
recent British species, only in excess, the one more roughly imbricated, and the other less
coarsely striated.

OSTREA. Linn., 1685.

Generic Characler. Shell attached by the larger or lower valve, generally thick and
strong, lamellated or foliated, variously shaped, irregular, inequivalved, inequilateral;
upper or free valve flat or slightly concave ; under valve convex, sometimes strongly marked
with radiating, lamellated costee ; hinge without teeth ; connexus ligamentous lodged in an
clongated, triangular depression in each valve. Tmpression of the adductor muscle large,
subcentral, that formed by the mantle entire, generally indistinct and ill-defined.

Animal with the mantle-margin double, or disunited; its edges bordered by short,
tentacular fringes ; foot obsolete.  Sexes distinct.

The oyster fixes itself by the outside of the left valve, and as this is done generally upon
a horizontal support, the valves, from that position, are called upper and lower, and although
they are unsymmetrical and inequivalved, they are nevertheless bilateral, and have a right
and left valve like the Dimyaria. Opysters are generally gregarious animals, although some
species appear to be solitary. Osfrea jfolium, an Oriental species, secretes projecting
processes or fingers, which extend from the back of the lower valve, and by which
it clasps the roots and branches of trees which grow into the water, from which
habit it was called Dendostrea by Swainson. This, of course, is done when the
animal is young, or only so long as the edge of the mantle can be extended to
the extremity of the processes, after which they cannot be prolonged. Some oysters
are peculiarly prone to secrete a large quantity of lime, particularly where that material is
abundant ; and a fossil oyster from the banks of the Tagus has been found with its lower
valve two feet in its longest diameter, and of a proportional thickness. The oyster, in
general, is adherent in the younger state, but when it has grown large and heavy it ceases
to increase the attachment, and enlarges the shell, like a free Mollusc. Some species adhere
only by a very small portion of the shell, while others are attached by nearly the whole of
the outer surface of the lower valve ; this character is, however, variable, even amongst
individuals of the same species. The genus inhabits salt water, although the common
edible oyster will live in rivers in England where the water at low tide is nearly fresh.

The age of the oyster is probably various in different species; O. edulis is said to live
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about ten years, but to come to perfection in four or five. Fishermen pretend to be
able to tell the age of this Mollusc by the discoloured fimbriations upon the lower valve,
somewhat like the hybernating marks upon the snail.

1. OsTrREA ADLATA, S. Wood. Tab. YV, fig. 8, a—c.

Spec. Char. O. testd minimd, ovato-elongatd vel irrequlariter cuneatd, apice obliguo ;
valvd inferiore radiato-costatd, plus minusve profundd ; valvd superiore planiusculd vel con-
vezinsculd ; marginibus superné granoso-plicatis ; impressione musculart sublunari.

Shell small, ovately oblong, or irregularly wedge-shaped, apex oblique; lower valve
radiately costated, more or less deep; upper valve flat or convex, margin near the hinge
crenately plicated; muscular impression sublunate.

Longest diameter, 1 inch nearly.

Locality. Hempstead, Isle of Wight (Edwards).

There is something peculiar about this little shell which seems to entitle it to an isolated
position, and T have, in consequence, given it anew name. It is a miniature representation
of O. flabellula, but the coste are fewer and do not appear to be visible in the young
shell. All the specimens I have seen arve attached to Cerithium plicatum ; this, perhaps
being the most abundant univalve in the deposit, has been selected for that purpose, and
the oyster has sometimes fixed itself in the direction of the height of the univalve, by which
it has become elongated from the umbo to the ventral margin, and has thereby altered
the natural form of the shell. In one or two specimens the costee are obsolete or scarcely
visible, and the margins of the valves near the hinge appear to have interlocked;
having crenulations in the right valve corresponding with depressions in the left for
their reception. The cylindrical support of the animal has not only reduced the depth or
capacity of the lower valve, but this internal prominence has communicated its form to the
upper valve, making it very convex. It is similar in habit to O. mutadilis, Desh. Coq.
Yoss. des Env. de, p. 344, pl. 56, f. 9-10, but that species does not appear ever to
have had its lower valve plicated.

2. OsTREA ALIENA, §. Wood. Tab. VIII, fig. 2.

Spec. Char. O. testd tenui, ovald vel ovato-rotundatd, valvd inferiore convexiusculd,
cxtus irrequlariter costulato-radiatd, sub-lobatd.

Shell thin, ovate or ovately rounded ; inferior valve slightly convex, and covered with
radiating ribs or riblets, and slightly lobed.

Diameter, 3 inches.

Locality. Bracklesham (Edwards).

There are a few specimens of Osfrea in Mr. Edwards’s cabinet, which 1 cannot
satisfactorily assign to any species known to me, and T have given to them the above
name provisionally.
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The principal distinction is the thinness of the shell and the smallness of the hinge-
area, with rather small and distant ribs in which characters, as well as in the form of
the muscle-mark, it seems to differ from the young of O. Bellovacina, to which it other-
wise somewhat approaches. I have not seen the upper valve.

3. OstrEA BrrvovaciNg, Lamarck. 'Tab. 111, fig. 1, a, 6, and Tab. VI1I, fig. 3, a—-c.
OstrEA BELLOVACINA. Buwrtin. Oryct. de Brux,, pl. 10, figs. a—d, 1784.

— —_ Lam. An. du Mus,, t.viii, p. 159; and t. xiv, pl. 23, fig. 1, a, J,
1806.

— —_— J. Sowerby. Min. Conch., t. 388, figs. 1, 2, 1823,

— — Deskayes. Coq. Foss. des Env. de Par., p. 356, pl. 48, figs. 1, 2;
pl. 49, figs. 1, 2.

— — Goldf. Petr. German,, t. 11, p. 15, pl. 77, fig. 2.

— — Nyst. Rech. Coq. Foss. de Hoesselt and Kl. Sp., p. 16, No. 41,

1836.
—_ — Nyst. Coq. Foss. Belg., p. 318, pl. 30, fig. 1, a; pl. 31, fiz. 1, &;
pl. 32, fig. 1, a; pl. 33, fig. 1, &; 1843.
EDULINA, Lam. Hist. des An. sans Vert,, t. vi, p. 218, 1822,
_— — J. Sowerby. Min. Conch., t. 388, figs. 3, 4, 1823.
— uxpuLata? J. Sow. (non Nyst). Min. Conch., t. 238, fig. 2, 1819.

Spec. Char. 0. testd ovatd, depressiusculd, valvd inferiore convexd, radiatim et rugose
costatd, et squamoso~foliaced; valvd superiore planatd, obsoleté radiatd; concentricé lamellatd
impressione musculars mediocri, ovato-semilunari ; wmbonibus subequalibus.

Shell ovate, rather depressed, lower valve convex, with rugose, radiating ribs or ridges,
foliations squamose; upper valve nearly flat, and obsoletely ridged by lamellated lines
of growth; muscular impression of a moderate size, ovately lunate; umbones nearly
equal.

Longest diameter, 4 inches.

Localities. Charlton, var. a, Dulwich, var. 8 (Edwards).

France, Hauteville, Beauvais (Lamarck).
Belgium, Kleyn-Spauwen, Hoesselt et Lethen (Nys?).

Oysters occur almost throughout the whole extent of the lower beds of the Eocene
Formation in England, and all the specimens that have been found were for a long time
considered by geologists as varieties of 0. Bellovacina, and the geographical range assigned
to this species extends from Clarendon, Pebble Iill, and Newbury, through Reading, to
Northaw and Rochester, including within these outskirts the central portions of Woolwich,
New Cross, &c. On expressing an opinion to my friend, Mr. Prestwich, that there were
two species found in these lower beds, and my wish, if possible, to have them separated,
and their proper localities assigned, and requesting his assistance for that object, I learnt
from him that he had, since the publication of his paper, strongly suspected that the

3 .
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numerous shells united under the name of Bellovacina in the lower London Tertiaries
belonged to more than one species. I had hoped to have been able to assign to these their
respective localities, of which not less than twenty are recorded; Mr. Prestwich fears
that, without a re-examination of the ground, this cannot be satisfactorily done.

The costee in the upper valve of our shell are visible in most of the specimens found at
Woolwich ; these may also be observed in some from Beauvais, although in the generality of
specimens from this latter locality they are ohsolete. Tab. VII, fig. 8, 4, has the upper
valve quite free from these radiations, while in Tab. VII, fig. 3, ¢, another specimen from
the same locality, they are very distinct. Differences quite as great, or even greater, may be
observed in specimens of O. edulis. M. Hebert considers the shell from Kleyn-Spauwen,
figured under this name, to be a different species, and says (Bull. de la Soc. Géol., 1848-9,
p. 469, No. 7) that he has examined only the upper valve, and that this presents sufficient
differences to entitle it to be specifically removed from Bellovacina; bhaving seen only
one valve, he refrains from giving it a new name. The shell represented by M. Nyst has
distinct radiations upon the upper valve, but the muscle-mark seems rather more rounded
than in the British fossil, which is reniform and somewhat pointed ; the same may be said
of the figure of the muscle-mark given by M. Deshayes from the Paris Basin; in a
specimen I have from Beauvais, the muscle-mark precisely resembles those in the
Woolwich specimens. - I believe them to be the same species.

Philippi introduces this name as a fossil from Palermo, but he gives no figure, only a
description, and this so short that it might be adapted to other species. In the Museum
of the Geological Society is a specimen from Gibraltar much resembling our shell, but I
think it is distinct ; it has rather larger radiations, and these are more foliaceous. Sir
Charles Lyell gives the name of Bellovacina to an Ostrea found in limestone at the
¢ Grove,” about seventeen miles north of Charleston, in South Carolina, ¢Proc. Geol.
Soc. Lond.,” February, 1845, p. 567, and I have seen a specimen, in Sir Charles’s cabinet,
from Virginia (without a name), which, in some characters, resembles O. pulchra ; 1 can
scarcely think it strictly identical either with it or with Bellovacina. '

4, OSTREA CALLIFERA, Lamarck. 'Tab. V, Hg. 1, a, b.

OSTREA CALLIFERA. Lam, Hist. des An. sans Vert., t. vi, p. 218, No. 19, 1822,
— -— Desh. Coq. Foss. des Env. de Par, t. 1, p. 399, pl. 50, fig. 1; and
pl. 51, figs. 1, 2, 1824—37.
—_ - Id. An. sans Vert. du Bassin de Par., t. 1, p. 110, 1860.
— — Goldf. Pet. Germ., vol. ii, p. 27, No. 71, pl. 83, fig. 2, d—f; 1833.
— — 7 Nyst. Coq. Foss. de Belg., p. 317, pl. 29, fig. 1, a, 1843.
—_ — Bronn. Lethsea Geogn., t. 39, fig. 14, 1836.
—_— — Forbes. Mem. Geol. Surv., 1856, pp. 46—145, pl. 1, figs. 5, 5, a.
— mpropus? Lam. Loc. cit. sup., t. viii, p. 159, No. 2, 1806 (non Zippopus recens).

Spec. Char. 0. testd ovatd, kinc prope basim callo crasso subauritd; valvd majore
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crassissimd, intids irrequlariter excavald ; extus lamellosd, valvd superiore pland vel concavd ;
apice ad sinistram ? arcuato ; ared Ligamenti latd.

Shell ovate, with a projecting callosity on the opposite side to the curved umbo ; shell
thick, irregularly excavated ; externally lamellated ; upper valve flat.

Dimensions, 4 inches by 3.

Localities. Hempstead, Isle of Wight (Forbes).

Belgium, Pietrebais, prés de Chapelle St. Laurent (Nysz).
France, Roquencourt, le parc de Versaiiles (Des.)

This species, so far as I know, is in England confined to the upper beds of the older Ter-
tiaries called the Hempstead series, and there it does not appear to be abundant. Its peculiar
character is the callosity on the left or lower valve, caused by the broad adherence of the
animal inclining to one side ; this habit is retained until it is considerably advanced in age.
The shell is thick and heavy; the umbo of Mr. Edwards’s specimen (fig. 1, 4) curves
towards the siphonilateral margin, while the specimen from Jermyn Street (fig. 1, @) has
the umbo in the opposite direction. This depends upon the mode of attachment in the
young state, the umbo having been deflected by an impediment. The outer surface of the
lower valve is irregularly rugose and coarsely laminated ; the upper valve is much thinner
than the lower, and flat, with the laminz finer and closer.

An oyster from the Nummulitic Formation at Cutch is figured and described under the
name O. callifera by Mr. Jas. Sowerby, ¢ Trans. Geol. Soc.,” vol. v, pt. 2, second series,
pl. xxv, fig. 16. The Cutch specimen, which I have examined in the Museum of the
Geological Society, does not, I think, belong to this species, and M. D’Orbigny, in his
“Prod.,” has named the shell 0. Sowerbyana.

The upper valve of an oyster from Uffhofen in the Museum of the Geological Society
is marked with this name, but it would be difficult to determine a species from that valve
alone ; the specimen is peculiar in being excessively thick, and it is perforated in the centre
by the entire abstraction of the shell where the adductor muscle was attached.

M. D’Archiac gives this species somewhat doubtingly from the Nummulitic Beds in
the environs of Bayonne. '

5. OsTREA CYATHULA ? Lamarck. Tab. VII, fig. 7, and Tab. VIII, fig. 3.

OsTREA cYATHULA, Lam. Ann. da Mus,, t. viii, p. 163, No. 12, 1806.
—_ — Desh. Coq. Foss. des Env. de Par., t. 1, p. 369, pl. 54, figs. 1, 2; and
pl. 61, figs. 1—4.
— — Id. An. s. Vert. du bassin de Par., t. ii, p. 114, 1860.

Spec. Char. O. « testd ovato-rotundald, profundd, incrassatd, solidd ; umbonibus magnis,
postice inflexis, aliquando contortis ; valvd majore subtus plicatd, plicis angustis, distantibus,
radiantibus, lamellis transversis interruptis; valvd superiore pland, transversim striato-lamel-
losd, superné crassd : impressione musculars semi-ovatd, transversd ; fossula cardinali super-
Jiciali, transversim striatd.”
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Diameter, 1% inch,

Locality. Stubbington (Bdwards).

In the beautiful work above referred to, now in course of publication by M. Deshayes,
the author gives not less than three varieties of this species, and the British fossil does not
differ in essential characters from one of the varieties of what is considered by the French
author to be a very variable shell. I have, however, placed the British fossil under that
name with a mark of doubt.

6. OstrEA cYMBULSIDES, S. Wood. Tab. 11, fig. 2, «, 0.

Spec. Char. 0. testd ovato-oblongd, depressiusculd, valvd inferiore radiatim plicald, plicis
rotundis, tuberculato-squamosis, subundulatis, bifidis ; valvd superiore pland ; marginibus
superné crenatis.

Shell ovately oblong, slightly depressed ; inferior valve radiately plicated, with rounded,
rough, or tuberculated and bifurcated rays; margin crenulated all round in the lower
valve, with lateral crenations on the upper part of the flat valve.

Longest Diameter, 1% inch.

Locality. Herne Bay (Bowerbank).

Although this shell bears considerable resemblance to some of the forms of cymbula,
it cannot satisfactorily be referred to that species, being more regularly ovate in outline, and
more finely costated. It differs from fabellula in several characters, and it does not appear
to have the tendency to angularity or prolongation which that species exhibits; it has also
more numerous rays. 0. divaricata, Lea, somewhat resembles this species, but that shell is
more inflated on what, in the Dimyaria, would be the siphonal region, and there is also,
apparently, a difference in the form of the muscle-mark ; this in our shell is large, reniform,
and somewhat pointed upwards, while in the Awmerican fossil it is semi-lunate.

The British fossil appears to be rare.

7. Osrtiua DORsATA, Deshayes. Tab. VI, fig. 2.

OstREA DORSATA. Desh. Coq. Foss. des Env. de Par., vol. i, p. 355, No. 22, pl. 55,
figs, 9—11; and pl. 64, figs. 1—4, var. 8; pl. 34, figs. 9, 10.
— —_ Id. 2d edit., Lam,, t. vii, p. 251, No. 42, 1836.
— — J. Sowerby. Min. Conch., t. 489, fig. 2.
— — Id., in Dixon, Geol. of Sussex, p. 174, 1850.
— —_ D’ Orbigny. Prod. de Paleeont., t. 11, p. 395, No. 1139, 1850.
— — Morris. Catal. Brit, Foss., p. 174, 1854,
— —_ Desh. An. sans Vert. du Bassin de Par,, t. 11, p. 102, 1860.

Spec. Clar. 0. testd orbiculald, utrinque gibbosd ; in medio plus minusve subangulatd,
vel semicylindraced ; wvalvd inferiore convexd, extus irregulariler lumellosd ; valyd
superiore striatd ; striis tenwibus, divaricatis, instructd ; marginibus superné crenulatis.
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Shell suborbicular; lower valve convex, and irregularly laminated; upper valve
ornamented with fine, longitudinal, and divaricating striee ; margin of the valve crenulated
above on each side of the hinge.

" Dimensions, b inches by 4.
ZLocalities. Bracklesham (Edwards).
France, Valmondois et Senlis (Deskayes).

This species is not abundant, and it is confined, I believe, to Bracklesham. The
peculiarity of this shell, whence I presume it received its name, is the elevation of the
centre of the upper valve. This arises from an adherence of the animal to some cylin-
drical body, by which a considerable indenture is given to the outside of the lower valve
and an elevated ridge to the inside; this is communicated to the upper valve, in order to
give room to the animal inhabitant, and thus an elevated, semi-cylindrical ridge is on the
outside of the upper valve, corresponding with the body adhered to. ~Specimens sometimes
occur which have been attached by the greater portion of the lower valve to a flat surface,
and the upper valve in this case has no elevation, but its favorite habit was apparently to
select a cylindrical stem for support. The upper valve is covered with fine striee, and
the interior has the margins crenulated near the hinge ; but M. Deshayes figures a specimen
(pl. 64, fig. 8) in which the crenulations have extended round the entire margin of the
upper valve. This is not so in the British specimens which have come under my inspection.
"The ligamental area is large and broad.

8. OstrEA ELEGANS P Deshayes.

OsTREA ELEGANS. Desh. Coq. Foss, des Env, de Par., p. 361, pl. 50, figs. 7—9.
— —_ J. Sowerby, in Dixon’s Geol. of Sussex, p. 174, 1850.
—_ -— J. Morris. Catal. Brit. Foss., p. 174, 1854.

“'T'his is intermediate in several respects between O. radiosa and O. flabellula, but has
more plaits than the latter. I much doubt the propriety of separating it as a species.”—
J. Sowerby.

I am inclined to think with Mr. Sowerby that the English fossil called elegans is only a
variety. There is not any fossil in Mr. Edwards’s collection that deserves to be called
elegans, in specific contradistinction to radiosa, Sow., fabellula, or cymbula ; and as the
above name is given upon the authority of Mr. Edwards’s specimens, it is introduced here
“without a figure, and with considerable doubt.

9. OsSTREA FLABELLULA, Lamarck. 'Tab. 111, fig. 4, a—d.

CHaMA PLICATA. Solander, in Brander, Foss. Hant., pl. viii, figs. 84, 83, 1766.
OSTREA FLABELLULA. Lam. Ann. du Mus., t. viii, p. 164, No. 16; and t. xiv, pl. 20,
fig. 3, a, b, 1806.
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OsTREA FLABELLULA. J. Sowerby. Min. Conch., t. 253, 1819.
— —_ ? Basterot. Coq. Foss. des Env. de Bord,, p. 72, 1825.
—_ — Deshayes. Coq. Foss. des Env. de Par., p. 366, pl. 63, figs. 5—7,

1825.

— — Goldfuss. Petr. Germ., t. 11, p. 14, No. 33, pl. 76, fig. 6, a—yg.
— — Galeotti. Mém. de I’Acad. de Brux., t. xii, pl. iv, fig. 6, 4, &, 1837.
—_ — Nyst. Coq. Foss. Belg., p. 323, pl. 29, fig. 3, a, @, &, &', 1843.
— — Bronn. Leth. Geogn., B. iii, p. 352, t. 39, fig. 15, a—c, 1848.
— — J. Sowerby, in Dixon’s Geol. of Sussex, p. 95, pl. 4, fig. 5, 1850.
— - Deshayes. An. sans Vert. du Bassin de Par., p. 120, 1860.

— DEFORMIS. Id. Coq. Foss. des Env. de Par., t. i, p. 346, pl. 55, figs 7, 8.
-—  SUBPLICATA. Id. - - - - p- 345, pl. 48, fig. 3.
—  BIFRONS. Id.  2d edit. Lam,, t. vii, p. 242, 1836.

Spec. Char. O. testd cuneatd vel ovato-orbiculari; valvd inferiore plicatd, plicis
radiantibus, rugosis, arcuatis, hinc indé furcatis ; valvd superiore pland concentricé striatd ;
intus levi vel obsoleté ad marginem denticulatd.

Shell wedge-shaped or ovately orbicular ; lower valve plicated or ribbed ; ribs rugose,
radiating, and bifurcating in the older shell; upper valve flat, concentrically striated, with
the inner margin finely or obsoletely denticulated.

Longest diameter, 1% inch.

Localities. Barton, Bracklesham, Bramshaw, Clarendon, Southampton, Stubbington,
Whitecliffe Bay (Zdwards), Bagshot, Clewett’s Green, Headley on the Hill, Orpington,
Sundridge, (Prestwick).

France, Grignon, Parnes, Courtagnon (Desk.), Bayonne ([’ Archiac).
Belg., Le sables d’Uccle, de St. Gilles, de Foret, de Lacken, &c. (Vyst).

The two specimens from Barton, figured in Brander, Nos. 84 and 85, pl. vii, arc
considered by some authors to belong to two distinct species, viz., 0. flabellula and
0. cymbula.

In Mr. Edwards’s cabinet is a group of these shells from Barton, adhering to each other,
one of which possesses the ovate form of ¢yméula, while another has the cuneate or typical
form of Ck. plicata, Br., 85 ; and I cannot imagine that they were otherwise than the
offspring of the same parent, and I believe that the two shells figured in Brander belong
to the same species. Groups of these varying forms are not uncommon also at
Bracklesham.

The English specimens vary much in outline, some being cuneiform or triangular, while
others are oval: this difference does not appear to be the result of impediment to the
natural growth, and it is principally by the outward form that the specific distinction has
been made, the angular one constituting fabellula, and the ovate one cymbula. Sometimes
this species adheres broadly and firmly to some foreign body, and a large space is left
upon the shell denoting the place of adherence, while in other specimens there is scarcely the
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slightest mark of attachment. When it adheres to a cylindrical stem the shell is much
elevated, and the form of the body is communicated to the upper valve, giving it a ridge,
like that found in specimens of O. dorsafe. In thick individuals the ligamental area of the
lower valve is much elongated, while in thinner shells this space is very short. The upper
valve is plain, never radiated, but has merely concentric lines of growth: sometimes
it is slightly convex, while at others it is irregularly concave or with a depression in
the centre of the shell; it is also sometimes strongly denticulated on each side of the
hinge-area; in one specimen I counted as many as twenty, in others there are scarcely
any. The lower valve also possesses these denticulations more or less, but their number is
no guide in specific determination.

A fossil from the Nummulitic Formation of Cutch has been figured and described under
this name in the ¢ Geol. Tr.,” vol. v, pl. xxv, fig. 18, specimens of which are in the
Museum of the Geological Society.

O. angulata, fig. 17, on the same plate, comes even nearer in form to flabellula ; it is
possible that they may both be the same as the British species, which was very variable,
and had an extensive range. The specimen, Tab. VIII, fig. 5, 4, 6, is from Clarendon, and
although it presents differences, I have regarded it as a dwarf variety (modicella), from
its general resemblance to the typical form. In this shell there is very great inequality
in the two valves.

A specimen of the lower valve of this species has been met with in the Red Crag, at
Sutton, and in good condition. It is therefore probable that the bed which originally con-
tained it, and out of which it was derived, was not very remote from where it was found.

This species is so generally known as a British fossil under the above Lamarckian name,
that I do not feel disposed to change it, although it ought to be called by Solander’s
name, plicata.

10. OsTREA GIGANTEA, J. Sowerby. Pl IL

OSTREA GIGANTEA. J. Sow. Min. Conch., t. 64, 1814.

— — 1 Rousseau. Voy. dans la Russie Méridionale, vol. ii, pl. 4, fig. 1.

— — 1 Leymerie. Mém. de la Soc. Géol. de Fr., 2d ser., vol. i, pl. 17, fig. 2.

— — ? Baily. Foss. Inv., from the Crim. Quart. Jour. Geol. Socs, vol. xiv,.
p. 143, 1858.

—  vATIssIMA., Desk. Coq. Foss. des Env. de Par, t. i, p. 336, pl. 52 and 53.

— — Galeotti, Mém. Cour. par I'Acad. de Brux., t. xii, p. 151, pl. 4, fig. 18,

1837.
— — 1 De Vernewl and Desh. Mém. sur la Crimée, Mém. de la Soc. Géol. de
Fr., t. iii, pt. 1, p. 19, pl. 4, fige. 1—3, 1838.

—  PyreNatca? D’Orbigny. Prod. de Paleont., t. i, p. 317, No. 548, 1850.

—  aIGANTICA. Solander, in Brand., Foss. Hanton., p. 36, No. 88, pl. 8, fig. 88, 1776.

- — Nyst. Coq. Foss. de Belg., p. 314, pl. 27, fig. 1 5; pl. 28, fig. la,
1843.

—_ —_ Desk. An. sans Vert. du Bassin de Par,, t. 1, p. 108, 1860.
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Spec. Char. O. testd wmagnd, crassissimd, ovato-circulari, inequivalvi, irrequlariter
lamellosd ; valvd inferiore gibbosd, convexd ; valvd superiore pland, impressione musculari
sublunari, profundd ; wmbonibus brevibus; cardine plano-triangulari, striato, foveold
profundd ; marginibus superné rugoso-plicatis.

Shell large and thick, ovately circular, inequivalved, irregularly lamellated ; inferior
valve gibbous and convex ; upper valve flat ; muscle-mark gibbosely lunate ; beaks short,
hinge area flattened and triangular, deeply marked with lines of growth; rugosely plicated
on each side of the hinge,

Diameter, 6 inches,

Localities. Bognor, Barton (Fdwards), Cuffell near Basingstoke (Presfwick).

Belgium, Kleyn Spauwen; Piétrebais, prés de Chapelle St. Laurent
(Vyst) ; Middle Limburg (ZLyell).
France, Chaumont, Valmondois (Deskayes).

M. Bronn (Leth. Geogn., b. 11, p. 355) has considered the fossil found in the Crimea,
called gigantea by MM. De Verneuil and Deshayes, as a distinct species, to which he has given
the name of O. Pyrenaica ; and he is not alone in this opinion. If the figure by M. Deshayes
represents its constant character, the muscle-mark appears to be not only of a different
form, but to be situated nearer to the hinge than in our specimens. Form, in this genus,
is of itself a character by no means to be depended upon, as the shell is frequently
distorted.

Fig. 6, Tab. VIII, appears to me to possess the characters required for a place in this
species. The principal difference is in the shape; the lengthened beak, and elevated muscle-
mark, are consequent upon its peculiar form ; but the cicatrice is of a different colour from
the shell, as is usual in gigantea. The rugosities, or denticulations, at the shoulders which
distinguish this species are not very evident, although there are traces of them, and they
are perhaps destroyed.

Mr. Sowerby, in Dixon’s ¢ Geology of Sussex,” pp. 95 and 173, introduces an oyster under
the specific name eleplantopus ; and, after giving a full description, but no figure, says,
“ This differs from gigantea in the form of the hinge-pit, which is considerably elevated in
that species, and in the depth of the hollow valve. Tt shows the same cellular tissue as
0. cariosa of the Bognor Rock, which may possibly be the young of the same species
although such large specimens have not been found at that place.”

The specimen to which the name elephantopusis attached in the late Mr. Dixon’s collec-
tion in the British Museum is an upper or right valve of great solidity; but it does not appear
to me to offer any character that will separate it from gigantea, to which I believe it belongs.
The peculiarity of the hinge in extending inwards is the result of the excessive thickening
of the shell, by the successive layers of calcareous matter over the entire surface of the
interior. Similar specimens are in the cabinets of Mr. Edwards and Dr. Bowerbank, and
I am unable to detect any other difference than that which has been produced by age.
These shells possess the same peculiar structure, as is so strikingly displayed in some

’
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specimens of the upper valve of giganfea, from Barton. This structure is not, in general,
so evident in the lower or left valve, where the exterior generally appears foliaceous ;
but the carious structure may be observed, where there is a fracture.* The Barton
specimens appear to have adhered broadly. Dr. Bowerbank’s specimen, from
Bracklesham, exhibits scarcely any mark of attachment. One of my specimens,
from Barton, had been fixed to a cylindrical body, which has imparted to the upper valve
a semi-cylindrical elevation like that characteristic of dorsafe, which it much resembles;
and the outer surface, where it is preserved, is covered with fine radiating striee, which
are occasionally in ridges, like those represented upon O. oblonga, Brander, P1. VII, fig. 83.
I suspect that this last specimen was only an imperfect individual of the present species.
There is a great tendency to thickening of the shell in those from Bracklesham. One
aged specimen in Dr. Bowerbank’s museum has the following dimensions :—diameter, 5
inches by 4, thickness of shell in this lower valve, two inches and four tenths. O. callifera
(from Cutch), J. Sowerby (Tran. Geol. Soc., vol. v, pl. ii, second series, pl. xxv, fig. xvi),
is a shell in that state, probably belonging to this species.

Ostrea cariosa is given by Professor Morris, in his catalogue, as a British fossil ; and it
15 also introduced by Mr. J. D. C. Sowerby, in Dixon’s ¢ Geology of Sussex,” pp. 117, 226 ;
I have not seen a specimen on which this specific isolation might be founded. May it
not be the young state of gigantea 7 as snggested by Mr. Sowerby.

11. Ostrea crYPHOVICINA, 8. Wood. Tab. VII, fig. 6, a, &.

Spec. Char. O. testd crassd, ovald ; valvd inferiore tumidd, profundd, obsoleté lamellatd ;
valvd superiore planiusculd, nudd ; cardine magno, trigono, fossuld ligamenti angustissimd,
excavald ; marginibus integris ; impressione musculari subrotundd, parvd.

Shell thick, ovate; lower valve tumid and deep, with almost obliterated lamelle ;
upper valve flattened and nearly smooth; hinge area broad, with a long, narrow, and
deep higamental furrow ; margins free from crenulations; muscular impression round and
small.

Height, 2% 1nches.

Localities. Sheppey (Bowerbank), Hampstead (Wetherell).

The peculiarly deep, contracted, and elongated ligamental pit in these shells differs from
any other that I have seen, and gives reason to believe that they belong to a distinet species ;
the shape of the muscle-mark appears also to be different from any other. In the specimen
belonging to Mr. Wetherell there is an obtuse lateral lobe separated by a shallow sinus

* On requesting Dr. Carpenter to give me his opinion upon this peculiar appearance, he says :—* I think it
likely that the structure you allude to is one which I have seen in various large oysters, both recent and
fossil, and which was first noticed, I believe, by Dr. J. E. Gray, namely, a cancellated tissue filling up the
space that would otherwise be left empty between separated lamellee.”

4
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on the siphonal region, like the character generally given for Grypiea, and on the tablet
of Dr. Bowerbank’s specimen was written the name of Grypiea ; I cannot see any-
thing to distinguish it generically from Ostrea, except the very small place of attachment,
which of itself is insufficient.

12. OsTtrEA INFLATA P Deshayes. Tab. VII, fig. 4.

OsTREA INFLATA. Desh. Coq. Foss. de Par, t. i, p. 359, pl. 58, figs. 4, 5, and pl. 59,
figs. 1, 2, 1825,
—_ —_ J. Sow., in Dixon’s Geol. of Suss., p. 95, t. iv, fig. 7, 1850.
— —_ Morris, Catal. Brit. Foss., p. 174, 1854.

Spec. Char. ‘*O. testd ovato-deformi, profundd, gibbosd ; valvd inferiore rariplicald ;
umbone angusto ; fossuld ligamenti angusid, marginibus superné crenatis.”’

Shell deformedly ovate, deep, inflated (?), lower valve with few radiating ridges,
umbones sharp, ligamental area narrow, superior margins crenulated.

Longest Diameter, 13 inch.

Localities. Bracklesham (Edwards).

France, Valmondois (Deskayes).

This is not at all a satisfactory species. I have only two or three specimens from
Mr, Edwards’s cabinet that appear to correspond with the above diagnosis of M. Deshayes,
They are left valves, and have adhered, near the margin of the shell, to some cylindrical
body ; they are by no means “inflated,” but shallow. The shell figured by M. Nyst, under
this name, appears to be very different from the British specimens.

13. OsTrREA LONGIROSTRIS, Lamarck. Tab. VI, fig. 4.

OSTREA LONGIROSTRIS. Lam. An. du Mus, t. 14, pl. 21, fig. 9.
— —_ Desk. Coq. Foss. de Par., t. 3, p. 351, pl. 54, figs. 7, 8; pl. 60,
figs. 1—3; pl. 61, figs. 8, 9; pl. 62, figa. 4, 5; and
pl. 63, fig. 1.
— —_— J. Sow., in Dixon’s Geol. of Sussex, p. 174, t. iv, fig. 4, 1850,
— — Morris. Catal. Brit. Foss., p. 175, 1854.
—_ — Desh. Hist. des An. sans Vert. du Bass, de Par,, t. ii, p, 110, 1860,

Spec. Char. 0. testd diversiformi, ovato-rotundatd, vel elongato-irregulars ; foliaced,
rugosd, incrassatd ; strits lamellosis transversis instructd ; valvd inferiore profundd ; umbone
longissimo, canaliculato, irrequlariter contorto, acufo, trigono, tenue-striato vel sulcato;
Jossuld utroque latere marginatd.

Shell variable, ovately rounded, or elongately irregular, foliaceous, rough, and very thick ;
inferior valve deep, with a very elongated ligamental area strongly marked with transverse
striee or lines of growth.
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Dimensions, 4 inches by 2.

Localities. Hempstead (Edwards), Bracklesham (Dizon).

France, Montmartre, Sceaux, Longjumeaun (Deskayes).

There are two or three species in this genus which have an extended ligamental area,
and are equally deserving of the present or a similar appellation.® The fossil oyster from
Lisbon has the hinge area as long as that of the Eocene species, and it has also been called
longirostris, but the shape of the shell is very different. The recent American oyster
O. Virginica (0. crassa, ‘Chemn.,” vol. vill, p. 40, t. 74, f. 678), has a similar character,
but is, I think, distinct.

The present species does not appear to have been abundant in the British Eocene
Seas, and I have not seen the upper valve; M. Deshayes speaks of the French shell as by
no means rare, and he gives four distinet varieties of his species. Philippi (‘En. Moll.
Sic.,” vol. ii, p. 64) introduces O. longirostris as a fossil from Syracuse, but he does not
give a figure ; he quotes Goldfuss, as well as Deshayes.

14. OsTREA MARGINIDENTATA, 8. Wood. Tab.V, fig. 2, «—d.

OsTREA RADIOSA. J. Sow., in Dixon’s Geol. of Sussex, p. 174, 1850,
— — Morris. Catal. Brit. Foss,, p. 175, 1854,

Spec. Char. O. testd ovatd vel orbiculald, crassd ; valvd inferiore plicatd, plicis squa-
mosis, radiantibus; valvd superiore pland ; marginibus valdé crenulatis vel denticulatis ;
impressione musculari magnd.

Shell ovate or orbicular, thick, and strong; lower valve plicated, with radiating and
rough ridges or ribs; upper valve flat and plain, margin crenulated, muscular impression
large and slightly curved or reniform.

Diameter, 3} inches.

Locality. Bracklesham (Edwards.)

This is by no means rare. Among Mr. Edwards’ specimens there is great variation.
Tig. 2, d, resembles the form and most of the characters of O. exfensa, as given
by M. Deshayes. Many specimens from Bracklesham have adhered by a large surface,
extending over nearly the whole valve ; in these cases the interior is shallow, and the shell
is more orbicular; when the adherence is by a small portion of the surface or by the beak
only, the valves are then more elevated and deeper. I have given a view of the interior
of both valves, to show the difference in form of the adductor muscle-mark. In the
specimen, fig. 2, a, the animal has extended the shell into a sort of shoulder; and the
adductor muscle has followed the course taken by the mantle; from this distortion the
muscle-mark is much altered.

* T have retained the name of longireséris for this species, as it is presumed to be identical with the
Paris Basin shell, which was the one originally so called.
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This fossil has been hitherto assigned to O.radiosa, Desh., and I feel reluctant to alter
the name ; but the large denticulations which are found invariably, in a greater or less
degree, on the inner margin of the upper valve in well-preserved specimens, appear to offer
a good specific character in contradistinction to the French shell of that name.

15. Osrtrea muLticosTATA? Deskayes. Tab. VI, fig. 8, a, &.

OsTREA MULTICOSTATA. Desh. Coq. Foss. des Env. de Par., p. 363, pl. 57, fig. 3—6.
_ —_ Bronn. Leth. Geogn., b. iii, p. 352, t. 362, fig. 6, «, .
— — ! D’Arekiac. Avim. Foss. numm. de I'Inde, p. 273, pl. 24, 1854.

Spec. Char. 0. testd ovato-elongatd, subrectd, superné acutd ; valvd inferiore costatd,
costis divergentibus ; valvd superiore planulatd, lamellis tenuibus, concentricis, ornatd
umpressione muscular: obliqud.

Shell ovately elongate, somewhat straight, with an acute umbo ; lower valve covered
with diverging ribs which bifurcate on the outer or older portion of the shell; upper
valve flat, with small or fine concentric laminz or lines of growth ; muscular impression
oblique.

Height, 3 inches.

Locality. Bracklesham (Edwards).

France, Retheuil (Desk.).

A specimen in Mr. Edwards’ collection corresponds with the figure and description by
M. Deshayes above referred to, and I have therefore regarded it as an identity, although it
is possible it may only be an enlarged growth of one of the Bracklesham varieties of flabel/ula.
This is said to be abundant in France, where I presume there are better means of deter-
mining the species. The umbo in our shell is sharp and pointed, and the place of
attachment is very small. The upper valve is plain, or without the least appearance of
radiating striee. The muscle-mark is of a somewhat transversely ovate form, ezcentric,
and appears rather smaller, comparatively, than the one represented by M. Deshayes; the
ribs in our shell are smoother or less scaly; these trifling differences would probably
disappear in a large series.

16. OstRrEA PICTA, J. Sowerdy. Tab. VII, fig. 2.

OstrEA PICTA. J. Sow., in Dixon’s Geol. of Suss., pp. 05, 173, t. iv, fig. 1, 1850.
— —  Morris. Catal. Brit, Foss., p. 175, 1854,

Spec. Char. 0. testd crassd, orbiculari, intus purpureo-nigricante, lamellis viz distinctis ;
valvd inferiore profundd, valvd superiore planatd ; ared cardinali latd ; impressione musculari
magnd, suborbiculars.
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Shell thick, orbicular, uneven, not imbricated; lower valve deep, upper valve nearly
flat ; hinge area broad and flat, muscular impression large and orbicular; both valves
coloured within.

Diameter, 3% inches.

Locality. Bracklesham (Dizon).

“ Colour is so rare an occurrence among oysters, and especially among fossils, that we
are glad to accept it for a specific mark. The present shell- belongs to a section of the
genus which contains species whose surfaces are not imbricated, but covered by a con-
tinuous plate of a fibrous structure; in this the structure is, however, obscure; in O.
tabulata and O. dorsata, &c., it is very easily detected. Old shells seem to be imbricated
because the edges of the lamine are worn away. The surface of the young shell, well
shown in an individual which has been attached to a large Nauwfilus, is nearly smooth,
but irregularly marked with distant, short, interrupted striee ; the hinge area projects into
the cavity of the shell.”—Sowerdy.

This species is rare, and colour appears to be its most distinguishing character.
The upper valve exhibits some depressed, broad, irregular, and rather obscure radia-
tions, separated by a small depressed line and coloured rays; the lower valve shows
a broad mark of attachment ; and the shell is somewhat compact, with fine lines of growth
and small or incipient lamelle, but it is less laminated than giganfea, which it otherwise
much resembles ; the muscle-mark is transversely rounded, and of the form usuall y assumed
in the orbicular oysters.

17. OstreA PRONA, 8. Hood. 'l'ab. 111, fig. 3, «, 0.

Spec. Char. O. testd crassd, obligud, cuneald ; valva inferiore tumidd, inflatd, profunde
plicatd, plicis radiantibus hinc inde furcatis, elevatis, angulatis ; valvd superiore planald ;
cardine introrsum recurvo.

Shell thick, strong, oblique, and wedge-shaped ; lower valve tumid, inflated, and deeply
plicated ; folds radiating, elevated, angulated, and bifurcated ; upper valve flat, plain ; umbo
inflexed.

Diameter, 2% inches.

Localities. Brockenhurst, Lyndhurst (Edwards).

This shell is by no means rare in Mr. Edwards’ cabinet. The young of this species
strongly resembles O. flabellula, and like other speciesin several genera, the immature shell
can scarcely be distinguished from some proximate species of less magnitude. I think, how-
ever, there is sufficient difference in the full-grown individual to justify its specific separa-
tion. The ribs or folds in this species are perfectly angular in well-preserved specimens,
while in fabellula they are obtuse or rounded ; this difference is its principal distinction.
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An oyster from Kleyn Spauwen was obligingly sent to me some years ago by the
Comte du Chastel, but without a name. The specimen is, I believe, identical with the
Brockenhurst shell ; it resembles it even in colour,

18. OsTREA PULCHRA, J. Sqwerby. Tab. 1.

OsSTREA PULCHRA. J. Sow. Min. Conch., t. 279.
— — Morris. Catal. Brit. Foss., p. 175, 1854.

Spec. Char. O. testd magnd, orbiculalo-ovald, crassd, depressd; valvd inferiore
convexd, lamellatd, in juventute plicatd vel costatd; valvd superiore planald ; cardine
brevissimd ; impressione muscular: ovato.

Shell large, roundly ovate, thick, depressed; lower valve convex, lamellated, and
plicated or costated in the young state; upper valve plain and flat, hinge very short ;
muscular impression ovate.

Diameter, T inches.

Localities. Reading, Clarendon (Edwards).

Small var. Bromley, Tyler’s Hill near Chesham, Old Basing (Prestwich). |

This species differs from O. Bellovacina in being more numerously rayed or costated
in the lower valve of the young shell; these ridges become nearly obsolete as it
advances in age, and the upper valve is naked, or free from radiating ridges. The
Reading specimens are generally orbicular, those from Clarendon have the greatest diameter
from the umbo to the ventral margin.

In the Reading specimens many have the two valves united, and the ligament preserved ;
the small shell figured Tab. IV, fig. 2, a, 4, Is the representation of what I imagine
to be the young state of the upper or right valve of this species from Clarendon;
the umbo is much recurved or inflected after the manner of Gryplea or Erogyra, and
on each side of the hinge the margin is crenulated or denticulated ; this character may
be seen in some of the large and full-grown specimens of this species from Clarendon.
Mr. Edwards’ specimen of this species from Reading measures seven inches and a half
in the longest diameter, and I think the animal inhabitant must have attained to the
dimensions of at least six inches, with a depth of rather more than one inch. The shell
figured in ¢ Min. Conch.” from Bromley, above referred to, represents what I believe to
be a small variety of this species, and the same kind is also found at Sunning Hill.
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19. OstrEA TABULATA, J. Sowerdy. 'Tab. 1V, fig. 1, «, 6.

OsTREA TABULATA. J. Sow., in Dixon’s Foss. of Suss., pp. 117, 226, 1850.
—_ — Morris, Catal. Brit. Foss., p. 175, 1854.

Spec. Char. Testd orbiculatd, depressd ; levigatd ; valvd inferiore imbricatd obscuré
radiatd ; valvd superiore pland, nitidd, politd ; umbonibus parvis.

¢ Shell orbicular, depressed, smooth ; upper valve slightly concave, even, its plates few,
with distant, scarcely raised edges ; lower valve obscurely marked by radiating undulations,
its plates few, in groups, with remote, deeply imbricating edges; beaks small, pointed ;
muscular impression ovate, curved, of a moderate size.”—=Sowerdy.

Diameter, 7 inches,

Locality. Bognor.

This is an abundant shell at Bognor, to which locality it appears to be restricted.

Mr. Sowerby remarks ¢ that it was evidently a rapid growing shell ; its nearly smooth
external laminze extend far between each period of growth, and show their fibrous
structure distinctly, especially upon the surface.”” The specimens generally have
adhered only in the young state by a very small portion of the surface, and are
solitary. I have rarely seen them in groups. A specimen in Mr. Wetherell’s
cabinet shows the muscle-mark to be rather elongate, and more curved than is the rounded
form of this mark in gigantea. 'The lower valve in the young state is obscurely rayed,
and the upper is generally glossy, and the shell is flatter or more compressed than that of
grgantea.

20. OSTREA TENERA, J. Sowerby. Tab. VI, fig. 1, a, 6.

OsTREA TENER. J. Sow. Min. Conch,, t. 252, figs. 2, 3, 1819.
— TENERA. [Id., in Dixon’s Foss. of Suss., p. 174, t. iv, figs. 2, 3, 1850.
— —_ D' Orbigny. Prod. de Paleont., t. ii, p. 307, Ne. 199, 1850.
—_— — Morris. Catal. Brit. Foss., p. 175, 1857.

Spec. Char.  Testd elongald, atieruatd, angustd, depressd valvd inferiore sub-pland,
transversim lamellosd, valvd superiore striatd vel inornatd ; umbonibus longis attenuatis ;
Jossuld ligamenti angustd.

Shell elongate, attenuated, depressed ; lower valve very slightly convex and transversely
lamellated ; upper valve flat, striated, or plain ; umbones attenuated, ligamental ; area long
and pointed.

Height, 4% inches.

“Localities. 'Woolwich, Sundridge Park, New Cross, smooth and thick var. (Prestwich).

Bracklesham, thin and striated var. (Zdwards).
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“The Woolwich type of this species is generally smooth ; but I have reason to think that
the fibrous striated coat is more easily decomposed than the other laminze of the shell, and
has been therefore generally destroyed. Such appears to have been the case often with the
Bracklesham individuals ; however, some of the latter, having the fibrous coat, are almost
free from striee, and others want them over more or less of the surface, which has induced
me to consider the striated ones as only varieties of the others.” (Sowerdy in Dizon.)

In support of the above remark, I may observe, that some of Mr. Edwards’ specimens
from Bracklesham show the upper valve to be quite free from ornament; others are
fully covered over with numerous fine striee ; and one specimen unites these two varieties,
the younger half of the upper valve being covered with strize, and the lower or older por-
tion being quite plain; both parts are apparently without decortication.

0. angustata, Desh., in many characters strongly resembles this species ; but it appears
rather more attenuated in the hinge than any of our British specimens, although such a
difference as this may be accidental. In the representation of the French shell are a few
depressed and irregular ribs, and the shell is free from strie, but there are vestiges of
radiating plicze or obsolete ribs in our species.

The full-grown specimens may be said to have proportions generally of about three to
one, but a full-grown specimen in Mr. Edwards’ cabinet is not more than two to oneand a
half. TInthe young state the shell is often nearly orbicular, becoming elevated as it increases
in size. One of our specimens has a very pointed umbo, and this is somewhat recurved.

21. OstreA Vecriensis, Forbes MSS. 'Tab. VII, ﬁg.’ 5, a—c.

OsTREA VECTENsIS. Morris. Mem. Geol. Surv. pp. 68, 150, t. 3, fig. 9, 9 4, 9 b, 1856.
— — Id. Cat. Brit. Foss.,, p. 175, 1854.

Spee. Char. “ Testd ovato-trigond, oblongd, attenuatd, sub-angustd ; ared cardinali
Sossuld triangulari, latd, recurvd exarald ; wmbonibus obtusis ; valvd superiore lineis incre-
menti numerosis ornatd ; valvd majore crassd, extus rugosd.”

An oblong and rather narrow shell, with the larger valve somewhat thick and externally
rugose ; the upper valve flat, thin, recurved at the umbo, and marked by numerous con-
centric lines of growth ; ligamental area broad and triangular.” (Morris.)

Longest diameter, 1% inch.

Locality. “ Sandy beds of the Bembridge series.” (Morris.)

This species does not appear to be rare; several specimens are in the Museum in
Jermyn-street.

The right valve has occasionally crenulations in the margin near the hinge; but
as this valve is often quite free from them ; the form of the shell is also exceedingly
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variable. Fig. 5, ¢, resembles O. Sparnacensis, Desh. (pl. 64, figs. 5—8.) The hinge (which
1s peculiar) is very similar, although, if that figure be correct, the muscle-mark is not so elon-
gated as in our species. Fig. 5, 4, is, I imagine, the lower valve of a specimen belonging to
this species, and its recurved umbo gives it the appearance of a Gryphea. None of the
specimens in Jermyn-street possessed, that I could see, the radiations spoken of by M.
Deshayes as distinguishing O. gryphina ; and there is no diagnosis or any remark by the
late Professor E. Forbes, on whose authority that species is introduced (Mem. Geol.
Survey., 1856, p. 88.) I am therefore unable to consider Gryphina as a British
species.

22. OSTREA VELATA, 8. Wood. Tab. VII, fig. 1, a, b.

Spec. Char. Testd ovato-trigond, sub-obliqud; ared cardinali latd, incurvd ; valvd
inferiore lamellatd ; lamellis subregularibus, fimbriosis; valvd superiore planulatd, striatd ;
striis magnis, undulatis.

Shell ovately trigonal, somewhat oblique ; cardinal area rather broad, incurved ; inferior
valve lamellated, the lamellze in general regular, fimbriated, or projecting ; upper valve
flattened and striated, strize large and undulating.

Diameter, 2 inches.

Localities.  Colwell Bay (Edwards), Whitecliffe Bay (Prestwick).

This is rather a pretty looking shell, and does not appear at all rare. Its great
peculiarity consists in being striated upon the upper valve. The striation in our specimens
exists only in the outer coating of the upper valve; this coating is sometimes entirely
removed, and is seldom seen except in patches. I thought at one time it might have
belonged to cocklearia, and that the French specimens had lost this outer cuticle; but
there are no ‘“obscure plications” in the lower valve, which the French fossil is said to
possess, but it is regularly lamellated or fimbriated. I have, therefore, with reluctance
felt compelled to give it a new name. The upper valve of this species, much distorted, I
found, many years ago, in the small patch of marine shells which intervenes between the
fresh-water deposits on the Hampshire Coast, at Hordwell. 0. cocklear. Poli, is arecent
species, and is quite distinct. O. cocklear., Nyst (p. 330, pl. 32, fig. 2), which he gives as a
fossil from Hoesselt and Lethen, in the Limburg, appears from figure and description, to be
different from any oyster that I have seen from the older Tertiaries of England.
Cocllearia is a name attached to several specimens of Osfrea in the Museum in Jermyn-
street; but these specimens appear to me to belong either to Pecfensis or to this species.
In the second part of < Coq. Foss. des Env. de Paris,’ t. 2, p. 114, the author considers his
former species of O. cocklearia as a variety of O. cyathula.

5
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23. OsTREA ZONULATA, 8. Wood. Tab. X, fig. 4, a—ec.

Spec. Char. Q. testd elongato-ovatd, temui, fragili, valvd simistrd convexd, profundd,
imbricatd ; imbricibus tenuibus, distantibus ; valvd dextrd pland, lemellatd ; cicatriculd
musculari minind, reniformi ; ared cardinali angustd.

Shell elongately ovate, thin, and fragile ; left or lower valve convex, deep ; upper valve
flat and lamellated, lamellee or fimbriations thin and distant; muscular impression small ;
cardinal area narrow.

Longest diameter, 1% inch.

Locality. Hill Head, near Stubbington. (Fisker.)

The above shell has been recently obtained by the Rev. Osmond Fisher, who has kindly
permitted me to have it figured.

It somewhat resembles O. velafa in the regularity of the imbrications, but it differs in
having these imbrications fewer in number, and they are broader, more thin, and delicate ;
besides which, the upper valve in this species is quite free from the striee which form
so marked a feature in the upper valve of 0. velafa.

Fig. 4, Tab. VIII, represents a specimen of the upper valve of an oyster, from the
cabinet of Mr. Edwards, and found at Bracklesham. This was figured previous to the
discovery of the above species, and it was then considered so closely to resemble the French
Eocene fossil, 0. lamellaris, Desh. (Coq. foss. des Env. de Paris, pl. 54, figs. 8, 4), as to
deserve a representation, from a possible identity ; but in the subsequent work by the same
author (An. sans Vert. du Bassin de Paris, t. xi, p. 106), that shell is referred to O.
multistriata, in which species the upper valve is represented as finely and closely striated.
Our shell is quite free from strize of any kind, and it does not appear to have been decor-
ticated. I am now therefore inclined to refer it to the present species.

In the ‘ Quarterly Journ. of the Geol. Soc.,” 1854, p. 117, Mr. Prestwich speaks of an
oyster as having been met with at Kyson (0. Bellovacina ?); but the specimen cannot be
found. Mr. J. C. Moore obtained an oyster in an estuary deposit in the New Forest.
¢ Journ. Geol. Soc.,” vol. v, p. 316,1849. This specimen also we have'not been fortunate
enough to find.
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VULSELLA. Humphries, 1797.

TeLLINA (sp.) Rumph., 1705.

PiNna (sp.) Linn. 1758.

Mya (sp.) Id. -

Baruia (sp.) Gevers, 1787,

OsTREA (sp.) Brug., 1789. D’'Orb., 1850,
VurserLa. Lamk., 1799.

Davacia? Gray, 1825.

RENIELLA. Swains., 1840.

Gen. Char. Shell somewhat irregular, elongated, compressed, inequivalved, free;
hinge with connexus external or ligamentous; umbones straight, remote, earless; one
muscular impression in each valve, subcentral.

This is a genus containing but few species, either in the recent state or as fossil.
Six recent species have been described, and these are confined to the Oriental seas.

Lamarck had placed this genus close to Ostrea, to which in many of its characters it
bears a great resemblance ; it is truly monomyarian, and the connexus is situated as in the
oyster, between divergent beaks upon an inclined plane, opening the valves by contraction.
Cuvier removed it from that position to one in proximity with Mallews ; and some authors
still consider it only as a section of, or sub-genus to, dvicula. Judging from the shell alone, in
the absence of a knowledge of the animal, the differences are too conspicuous to be included
in that genus, and it appears to me entitled to claim an isolation equal to many other
generally admitted genera,

Shells bearing the above generic characters have been found in the Chalk.

1. VuisErrA DEPERDITA? Lamarck. Tab. IX, fig. 2, a—ec.

VULSELLA DEPERDITA. Lam. Hist. des An, sans Vert., t. vi, p. 222, No. 7.
— — Defrance. Dict. des Sc. Nat., art. Vulsella.
— — Desh. Coq. Foss. des Env. de Par., p. 374, pl. 65, figs. 4—6.
— — Id. An. sans Vert. du Bass. de Par., t. 2, p. 51, 1860.
— — ? Grateloup. Cat. des An. Foss. des Env. de Bord,, p. 59, 1838.
— — Morris. Cat. of Brit. Foss,, p. 182.
OsTREA DEPERDITA. D’Orb. Prod. de Paleeont., p. 394, 1850.
Spec. Char. Testd ovato-oblongd, angustd, inequivalvd, sub-lingulald, sublevigatd,
superné tumidiore, apice retusd ; fossuld cardinali magnd, obliqué incumbente, laterali,
basi prominuld ; ared cardinali sinuato ; impressione musculari sub-laterali, elongato-

ovald.
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Shell ovately oblong, elevated, and somewhat tongue-shaped, depressed and inequivalved,
tumid at the upper part, with very divergent umhones; shell subnacreous, irregularly smooth
with conspicuous lines of growth and a sharp margin, base prominent and rather pointed ;
muscular impression elongated.

Longest diameter, 1} inch.

Localities. Barton (Edwards).

France—Grignon, Chaumont, Mouchy, le Chétel (Desk.), Blaye, (Gratel).

The hinge-area in the British fossil has apparently a larger ligamental depression, and
a smaller sinus than is represented in the French shell; but these differences would
probably vanish on a comparison with specimens of the shells themselves. The connexus
is somewhat on one side of the hinge-area, as if counteracting the action of the adductor
muscle which is on the other. The left valve extends the ventral margin beyond the edge
of the right, making the shell inequivalve, like the oyster.

The above name has been published for an English fossil, and, as I have not the means
of disproving the identity, I have permitted it to remain with a mark of doubt. The shell,
like most of the oyster tribe, has a tendency to great variation, and the muscle-mark
partakes of the varying form of the shell. Since the above was written, I find the follow-
ing observation by M. Deshayes, in ‘ Hist. des An. sans. Vert du hassin de Paris,” p. 51 :
—*¢ L’espéce est citée dans le bassin de Londres par M. Morris; mais & Barton elle est
accompagnée d’une autre trés-distincte, beaucoup plus rapprochée par ses charactéres d’une

espece vivante de la Mer Rouge, et d’une autre fossile du terrain nummulitique de I’Inde
que M. d’Archiac a fait connaitre sous le nom de Pulsella lignium.”

I have made every effort to see the specimens here referred to, but without success.
I am not aware that the genus has heen found in the London basin, or anywhere but at
Barton ; and all the specimens that I have seen may, in my opinion, be referred to one
species, but whether that be the true deperdifa 1 cannot say.

PECTEN. Pliny, Aldrovandus, &c.

OsTREA (sp.). Linn—P. opercularis,  Sect. a.
HinniTES. Sow. (not Defr.).—P. pusio, ,, b&.
JANTRA. Schum.—P. maximus, s C.
Nerruea. Drouet.—P. guinquecostatus, ,, d.
PLEURONECTIA. Swains.—P. pleuronectes, ,, e.

Gen. Char. Shell lenticular or sub-orbicular, sometimes ovate, sub-equilateral, gene-
relly inequivalve ; ornamented with radiating strize or more or less elevated ribs : beaks ap-
proximate and acute, with a projecting and unequal auricle on each side of the umbo ;
pedal region slightly sinuated, right valve generally the more convex ; connexus bipartite, the
ligamental portion narrow on the straight hinge-margin, cartilage placed in a central pit,
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elongately triangular; impression of the adductor somewhat obscure, excentric; double
pedal impression visible in right valve, obsolete in the left; impression of the mantle
not well defined.

Animal, with the edges of the mantle disconnected all round except at one part, which
serves to separate the inhalent from the excurrent canal; margins double, each bearing a
row of tentacular filaments, and at the base a row of black eyelets (ocelld) ; foot small,
sub-cylindrical or digitiform, grooved, and byssiferous in the young state.

This constitutes a well-marked group, although the species present considerable
diversity of character in their exterior ornaments. The valves are generally covered with
radiating ribs or stri, and in the very inequivalved species, of which P. mazimus is the
type, the rays are large and clevated, while at the other extremity, such as P. plewronectes,
the valves are nearly smooth, though still preserving the outward form and other
characteristics of the genus.

The foot of the animal is very small and incapable of being extruded, and probably
the only use it makes of this organ is to spin a byssus, which is employed principally in the
young state; in some species, the animal when more advanced in age is capable of
considerable locomotion.! In Chemnitz ¢ Conch. Cab.,’ vol. vii, p. 261, vig. xi, there is
a woodcut which represents the imaginary animal of Pecten (opercularis?) with two
distinct and separated siphons, prettily ornamented with setee or fibrillee projecting beyond
the margin of the shell, and a large geniculated foot is protruding to some distance in an
opposite direction.

There is always more or less difference in the magnitude of the two valves in the shells
of this genus, but it is in those species which lie habitually on one side that the great
inequality is most distinct; the convex or tumid valve, being buried in the sand or mud,
is usually colourless or fainter in ornament than the upper or flat valve, which is always
exposed to the light.

The genus has a very extensive vertical range, the British species having been obtained
alive by Mr. M‘Andrew from the shore to the depth of 150 fathoms, though the most
frequented habitats of two edible species, mawimus and opercularis, are upon banks that
do not extend beyond the range of thirty fathoms. Its geographical range is very
extensive.

1 The stationary habit of this genus is generally by means of a byssus; there is one species
P. pusio of British authors, which fixes itself by the outside of the shell, like the oyster, but, unlike that
genus, it employs the right valve, or that in which is left a sinus for the byssus ; sometimes the whole of
this large valve is soldered to the rock. In this it is connected with Hinnites (Defr.), which, how-
ever, is very different in all other respects. I have not seen a fossil Pecfen possessing such a habit.
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1. Preren BELLicOSTATUS, 8. Wood. Tab. VIII, fig. 11, «, 6.

Spec. Char. Testd crassd, equivalvi, orbiculari vel lenticulari, equilaterali, costatd ;
costis 20-24 sub-rotundis, striatis et imbricatis; interstitiss lineatis et imbricatis;
auriculis magnis, inequalibus.

Shell thick and strong, equivalved, orbicular or lenticular, equilateral, costated ; ribs
20 to 24 somewhat rounded, striated, and strongly imbricated; interspaces also with
imbricated rays : auricles large and unequal, one costated, the other striated.

Diameter, 13ths of an inch.

Locality.—Brockenhurst (Edwards).

Our shell is a handsome one and highly ornamented, and, judging from the number
of specimens in Mr. Edwards’ cabinet, it does not appear to have been scarce. In addition
to the above formula, it may be further noticed, that the centre of the elevated rib is not
only strongly and regularly imbricated, but the imbrices are long, overlapping, and
slightly projecting ; they are not reflexed, but lie over each other like ornamental tiling ;
there is a smaller ray on each side of the centre one, which is also imbricated, and the two
lines or rays on the interspaces are likewise covered with small imbrications. The auricle
on the pedal side of the right valve is a very large one, and ornamented with about half a
dozen costee, while the other is only striated with numerous rays ; and the ears of the left
valve are both striated ; angle of divergence, 90°. The nearest approach to this species is 2.
Thorenti, D’ Archiac, Tr. Geol. Soc. Fr., 2d sér., t. xi, pt. 1, p. 211, pl. 8, figs. 8, 8, 4,6,
which much resembles it in the ornament, but the auricle of that shell is so much
smaller that I must presume the two to be different. The figure there taken was from a
solitary specimen, and the auricle, if natural, does not appear to me to be perfect.

2. PEcTEN cariNArys, J. Sowerby. Tab. IX, fig. 5, «, 6.

PreTEN carINaTUS.  J. Sowerby. Min. Conch., t. 575, 1828.
— — Prestwich. Journ. Geol. Soc., 1847, p. 405.
—_ _— Morris. Cat. Brit. Foss., p. 178, 1854.

Spec. Char.  P. testd orbiculari, lenticulari, equivalvi, @quilaterals, costald ; costis
(circa 20) subequalibus, rotundatis, in medio carinatis; interstitiis levibus; auriculis
subequalibus.

Shell orbicular, lenticular, equivalved, equilateral, costated; ribs about 20, pearly
equal, rounded, with a sharp keel along the centre of each ; interspaces generally naked,
or only marked with fine lines of growth; auricles nearly equal.

Diameter, 1 inch.

Locality—Barton.
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I have seen this from one locality only. The solitary line spoken of by Mr.
Sowerby, in ‘ Min. Conch.,” as generally running down the centre of the interspaces, is a
character not constant ; in some it is not visible, while in others this space is occupied
with several lines. ~The spaces between the ribs are not quite so wide as the ribs
themselves, and these show fine curving and radiating strie. The keel in some
individuals is large and strong, giving an almost angular form to the rib; but in
general this keel is merely a sharp line upon the otherwise rounded coste, closely ap-
proaching P. reconditus. The auricle on the pedal side is slightly the larger of the two,
and in the right valve this auricle is costated and sinuated beneath, with three or four
denticulations upon the margin of the shell.

3. PrcTEN cornevs, J. Sowerdy. Tab. IX, fig. 7, a—d.

PrcrEN corNgus., J. Sow. Min. Conch., t. 204, 1818.
— —_ Id. in Dixon’s Geol. of Sussex, t. 4, fig. 6, 1850.
—_ —_ Nyst. Coq. Foss. Belg., p. 299, pl. 23, fig. 1 a, b, 1843,
— — Morris. Cat. Brit. Foss., p. 178, 1854.

Spec. Char. P. testd tenuissimd, orbiculato-depressd vel plano-lenticulatd, equilaterali,
levigatd, vel obsoleté striatd ; striis irregularibus ; wumbonibus acutis ; auriculis subequa-
libus, rectangulis, superné prominentibus, tenwissimé striolatis.

Shell very thin, orbicular, depressed, or of a flattened lenticular form ; smooth, or with
fine, nearly obsolete strize; beaks sharp; auricles nearly equal, rectangular; generally
with fine radiating strie.

Diameter, 2% inches.

Localities, Bracklesham, Bramshaw, Brook, Stubbington (Edwards), Cuffell (Prest-
wick) ; var. corneolus, Highgate (Wetherell).

Belg., Les sables de Lacken, Jette, Forét, St. Gilles (/Vys?).

This species is abundant at Bracklesham, but, on account of its extreme tenuity, is not
very common in cabinets. Our shell, which is smooth to the naked eye, exhibits under a
common hand-glass fine diverging striee, most distinet near the margins of the shell, and in
well-preserved specimens they are plainly visible all over; it is also rayed irregularly on
the inside. The auricles are plain and smooth, except under a magnifier, when the same
kind of fine radiating strie may be seen as are upon the shell. There are at the
base of the auricles, on the interior, two prominent diverging teeth, those in the right
valve being higher and smaller than in the other, and the adductor muscle-mark is very
conspicuous, generally of a darker colour; this is large and rounded, and in the right
valve, which is the deeper or more convex one, it is higher in the shell or nearer to the
hinge than in the left or flatter valve, where it is more in the centre, giving a more
powerful action to that valve, and the mark of the mantle is visibly impressed upon the
interior. The shell is nearly orbicular, but sometimes the diameter is greater longi-
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tudinally, sometimes the reverse; the ears are slightly unequal, the pedal one being a
trifle the larger. The shell diverges from the umbo at an angle of about 120° and
the divergence of the lines upon the fainter portion of the shell at about 80°.

The typical specimens of this species are from Selsey, Bracklesham, and Stubbington,
where they attain to full proportions. There are also specimens found in the London
clay at Hampstead, assigned to this species ; these are seldom more than half the diameter
of the Sussex shell, and may be considered as a variety, which T will call corneolus, Pl. IX,
fig. 7, d. The difference in magnitude would not of itself be sufficient to entitle these shells-
to the position of a variety ;' but there is a slight variation in the right auricle, which is
rather more rounded, and in some of the specimens the proportions are different, giving
them a more ovate form.2

4. PEcTEN coNTUBERNALIS, 8. Food. Tab. IX, fig. 8.

Spec.Char. P, testd tenui, subcorned, orbiculato-depressd, equilaterali, tenwissimé striatd,
strits radiatis argutis ; wmbonibus acwtis ; auriculis subequalibus, superné rectangulis,
costellatis. ]

Shell thin, subcorngous, orbicularly depressed, equilateral, and very finely striated,
striee thin and radiating, beaks acute ; auricles nearly equal, and prominently radiated or
costated.

Diameter, 1ith inch.

Locality. Herne Bay (Edwards).

This shell appears to present differences sufficient to entitle it to an isolated position :
the elevated radiations or costee upon the auricles will distinguish it ; and the whole surface
is more strongly marked by the fine, divaricating, and curving striee with which it is
covered, and these extend over the auricles. T have seen but one specimen, which is in
Mr. Edwards’ cabinet, but this differs so materially that I think it cannot belong to the
preceding species. The auricles are comparatively much larger than those of corneus :
in that shell their length does not exceed sths of the diameter of the valves, while in
this species they are Sths; and although the young shells of Pecten have generally larger
ears, comparatively, than when full grown, a great difference may be seen in specimens of
the two species of corresponding size.

1 Bince writing the above, I have seen a specimen of this variety in Mr. Wetherell’s cabinet, which
measures 1% inch in diameter.

2 At p. 72, t. 11, * Anim. 8. Vert. du Bassin de Par.” M. Deshayes has pointed out the confusion that
exists among species with the above name, and enumerates not less than seven, but which he considers to be
quite distinct. One of these seven (P. corneus, Melville, pl. 111, figs. 11, 12,) very strongly resembles the
young state of our shell, corresponding with the Highgate variety (correolus).
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5. PrcTEN DUPLICATUS, J. Sowerby. Tab. VIII, fig. 10, a—c; and Tab. X, fig. 3.

PecteN purLicaTus. J. Sow. Min. Conch,, t. 575, 1828,
—_ — Morris. Cat. Brit. Foss,, p. 174, 1834.

Spec. Char. P. testd orbiculari, depressd, radiatd ; valvd dextrd sublevigald ; alterd
costellatd ; costellis numerosis, imbricatis ; auriculis subequalibus.

Shell orbicular, depressed, radiated ; one valve nearly smooth or with obsolete coste,
the other with thin rounded ribs, 14 to 16, imbricated, increasing with age by the interpo-
sition of an additional rib ; auricles nearly equal.

Diameter, 1% inch.

Localities. Highgate, Primrose Hill (Wetherell), a, b, f, Haverstock Hill, ¢, Muswell
Hill (Edwards).

A strongly marked and ornamental species, and in the living condition probably a
handsome shell. The specimens in cabinets are by no means abundant, and rarely in good
condition. Mr..Sowerby, in ¢ Min. Conch.,’ represents one of his valves as quite smooth.
In all Mr. Edwards’s specimens, the right valve has more or less depressed or obsolete costee,
and as many as thirty of these faint rays may be counted, and these are distinctly visiblein
the interior. The left valve 1s ornamented with about sixteen thin, rounded, and imbricated
rays on the younger shell ; these are doubled, and again doubled, as the shell increases in
size, by the interposition of a rib ; they are all closely and regularly imbricated, but not the
interspaces.

6. Prcren 1poNevs, 8. Wood. Tab. VIII, fig. 9, 4, 6.

Spec. Char. P. lestd inequivalvi ? suborbiculari, subdepressd, equilaterali, costald, et
concentrice squamulald ; costis 13-15 elevatis, magnis, subquadripartitis ; auriculis, equali-
bus radiantibus.

Shell inequivalve? suborbicular, somewhat depressed, equilateral, costated, and
concentrically striated ; ribs 13-15, elevated, large, and ridged; auricles equal and
radiated.

Diameter, 1% inch.

Localities. Hill Head, Stubbington (F7sker), Brook near Lyndhurst (Zdwards).

This is an ornamental shell, and appears quite distinct. It was first discovered by
the Rev. Osmond Fisher, who has obtained about a dozen specimens from the first locality,
and Mr. Edwards has very recently added three to his cabinet from the latter.

In well-preserved specimens, the ribs are ornamented with one elevated and two lateral
ridges, dividing the surface of the rib into four portions ; the interspaces are about as broad
as the ribs themselves, in which a ray or two may occasionally be seen on the outer or
older portion of the shell ; the surface, when perfect, is ornamented with regularly concen-

6
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tric striee or small imbrications. The auricles are nearly equal, and they are ornamented
with eight or ten moderately sized rays.

7. Pecrex Presrwicnil, Morris. Tab. VIII, fig. 7, a, 6.

PecTEN PrEstwicHil. Morris. Geol. Journ., vol. viii, p. 266, t. 16, fig. 8a, 3, 1852.
— —_ Id. Cat. Brit. Foss, p. 178, 1854.
— — Desk. An. sans Vert. du Bas, de Par.,, p. 75, pl. 79, figs. 4—6.
— Breviauritus? Id. - - - - p. 74, - 1=3.

-Spec. Char. * P. testd tenui, compressd, radiatim obsoleté costald, costis subsquamosis,
interstitiis obliqué irregulariter striatis ; auriculis inequalibus, radiatis.”

« Shell thin, compressed ; margin orbicular, with a rectangular beak ; radiated with very
slightly raised ribs, distinctly imbricated, the intervening furrows twice as large as the
ribs ; irregularly and obliquely striated ; ears unequal, with three or four radiated costz.”

Diameter, 1 inch.

Localities. Richborough Castle (Prestwick), Herne Bay (Bowerbank).

This species possesses about sixty small ribs or rays, very slightly elevated, and the
surface is covered with diverging or divaricating and curved stria; these are most conspi-
cuous as they approach the pedi- and siphoni-lateral margins; the auricles are compara-
tively large, unequal in size, with a small sinus at the base of the right one; these
auricles are covered with about five or six rays. The diverging striee appear to cover
our shell, passing over the riblets, as well as between them; and there appears to be-
a large muscle-mark under the pedal auricle. I have seen only two specimens.

The British fossil corresponds so closely with the older species, P. éreviauritus, that,
judging alone from figure and description, I am unable to detect any difference which can
fairly be called specific ; and unless there be greater distinction shown between specimens
when compared, the name of our species will have to be changed. In the figure givenin
the ¢ Geol. Journ.,” above referred to, the artist has reversed the auricles.

8. PecteN reconpITUs, Solander. Tab. IX, fig. 8, a—d.

OsSTREA RECONDITA. Solander. Brand. Foss. Hant., p. 42, pl. 8, fig. 107, 1766.
PECTEN RECONDITUS. Nyst. Coq. Foss. Belg., p. 302, pl. 25, fig. 2 a, 8, 1843.
—_ — J. Sow. in Dixon’s Geol. of Suss,, t. 3, fig. 27, 1850. non. Sow. Min.
Conch., t. 575, figs. 5, 6.
—_ —_ Lyell. Belg. Tert., loc. cit. ant. p. 353, 1852.
_ —_ Morris. Cat. Brit. Foss., p. 179, 1854.
- PLEBEIUS. Tennant. Strat. List, Brit. Foss., p. 31, 1847,
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Spec. Char. P. testd equivalvi, orbiculari vel subovatd, costatd, costis 18-24
convexis, levigatis ; sulcis equalibus, aliquando squamulosis ; auriculis inequalibus.

Shell equivalve, orbicular, sometimes sub-ovate costated; ribs 18-24, convex and
smooth ; interspaces about equal in breadth to the ribs, and occasionally sub-squamulose or
imbricated ; auricles unequal.

Diameter, 1% inch.

Localities. Barton.

Belgium (Vys?).

The prevailing Pecten at Barton possesses the above characters, and it may be con-
sidered the representative of the genus in that deposit, as the 30-radiafus is at Brackle-
sham ; and although perhaps this is not quite so variable as the Bracklesham shell, I have
found it exceedingly difficult to fix the species.

The generality of our specimens are nearly circular ; sometimes the diameter from the
umbo to the ventral margin is greater than in the opposite direction, but not often so.
Brander’s figure is a deviation in excess. I have been unable to find the type specimen
from which his figure was taken, but, from the general accuracy of his other species, it was
most probably a faithful representation, and in my own cabinet is a specimen somewhat
approaching that form ; so that the above name is considered to be applicable to this
common Barton shell.

Specimens have in general from 18 to 24 ribs, and the spaces between them equally
divide the surface of the shell; the ribs are generally smooth, and so are sometimes the
interspaces, but they occasionally show numerous and close imbrications, and the surface
is covered with fine curved and diverging striee, most conspicuous between the ribs.

The auricles are unequal in size ; the one on the pedal side of the right valve is large,
and has six or seven scaly rays, the upper, as usual, larger and more distant, and at the
base of this is a considerable sinus for the byssus, with ridges or denticles on the body of
the shell, varying from four to ten ; the other auricle is also rayed. The muscle-marks are
not immediately or strictly in opposition ; they are situated higher up or nearer the hinge
in the right valve, and lower down or more in the centre in the left, but it is so with
several species in this genus.!

1 Some species exhibit more than ordinary variation in individuals, diverging in form far beyond what is
shown in any proximate species ; others, living under the same (apparently) adverse circumstances, are not
affected in a similar manner, but preserve a uniformity of character without any deviation, showing an inapti-
tude to change under similar conditions. 'Where bivalve shells have displayed the greatest aberration from
what is presumed to be the normal form or typical outline, the change seems to me rather to have been
more towards a concentration, as it were, so that a variety of a bivalve, whose typical form would have
proportions of length greater than height, would be most shown in a deviation from that type, by a
reduction of length with a tendency to the orbicular. An orbicular shell in its deviations would, on the
contrary, be rather in the direction of an enlargement or extension in its height. I might mention two
or three Crag forms that strongly exhibit this tendency, viz., Penus casine, Cardita senilis, and Mya
truncata ; but this variation seems to be from a failure of vigour, as the abnormal form is generally
rare.
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M. Deshayes, in speaking of the Paris Basin shell, P. plebeius, says it is variable, with
20 to 28 ribs, and he makes two varieties.* M. Nyst says of P. reconditus, from Belgium,
that he has seen but one valve, and this, judging from his figure, does not differ from our
shell. The specimens from Bracklesham, (as I have elsewhere said), figured by Mr. Sowerby,
and assigned with doubt to plebeiws, most probably belong to 30-radiatus.

There appears to be less variation of form in those bivalve shells whose outline is
circular or lenticular than there is in those whose normal condition is more elongated.
Pectens are, in general, I think, uniform in outline ; and. when a specimen like the one
figured by Brander presents so great a difference, there is more reason to consider it as
belonging to a distinct species, than as a variety of one that is orbicular; and it was only
after long and careful examination that I could, on that supposition, bring myself to believe
it to be onlya variety. Brander’s figure may, however, be the representation of a distinct
species ; if so, I have not seen it.

9. PecTEN sQuaMuLa, Lamarck. Tab. IX, fig. 6.

PecTEN s5QUAMULA. Lam. Ann. du Mus., t. viii, p. 354, No. 3, 1806.
—_ —_ Id. Hist. des An. 8. Vert., t. vi, p. 183, No. 27.
— — Desh. Coq. Foss. des Env. de Par,, t. i, p. 304, pl. 45, figs. 16—18.
—_ —_ Id. An, sans Vert. du Bassin de Par., t. ii, p. 74, 1860.
—_ — Id., 2d edit. Lamk., t. vii, p. 164, No. 34, 1836.
— —_ D’ Orbigny. Prod. de Paleeont., t. ii, p. 326, No. 528, 1850.
—_ —_— J. Sow. in Dixon’s Geol. of Sussex, pp. 94, 172, pl. 3, fig. 29, 1850.
— — Morris, Cat. Brit. Foss., p. 179, 1854.
—  3QUAMULOSUS. Desh. Ency. Meth. Vers,, t. iii, p. 717, No. 7, 1832.

Spec. Char. P. testd minimd, rotundatd, depressd, equilaterali, equivalvi; extus
levissimd, intis octo ad decem costatd ; auriculis magnis, subequalibus.

Shell minute, rounded, depressed, equilateral, equivalve ; very smooth externally, inside
with eight to ten costee ; ears large, slightly unequal.

Diameter, ith of an inch.

Localities—Bracklesham, Bramshaw (Fdwards).

France, Chaumont et Laon (Desk.)

This is exceedingly rare; I have seen it only in Mr. Edwards’s cabinet. It is a

miniature representation of P. pleuroncctes, and, like that species, is externally smooth, and

1 The shell from the Paris Basin appears to differ from our species. In some specimens of pledeius, in
Mr. Edwards’s cabinet, sent to him by M. Deshayes, the' rays are smooth at the top, rounded and imbri-
cated at the sides, and I cannot see the fine curving and diverging strize between the ribs which are so
distinet in P. reconditus.
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has its rays or costa upon the inner surface : the exterior seems to have been glossy, and
the left valve was probably ornamented with colour in zigzag, somewhat like P. similis ; the
shell is extremely thin, and the internal costee can be distinctly seen on the outside. The
auricles are large, as is usually the case in minute species of this genus, and the one on
the pedal side is the larger of the two; this in the right valve is rounded at the angles, and
ornamented with about half a dozen elevated and imbricated rays, and sinuated near its
junction with the shell. In the left valve, the auricle on the pedal side is also larger, but
it is neither rounded at its upper angles, nor sinuated beneath. It is most probably
identical with the Paris Basin shell, and is not very distantly related to another small
fossil species, P. squama, Scac. (P. pygmeus, Minst.), but this is said to be furnished with
as many as twenty rays on the inside of the valves. The figure with this name in ‘ Goldf.
Pet. Germ.,” pl. 99, fig. 6 «, &, appears a larger shell ; but it has the same number of internal
ribs, and corresponds in other respects. Nilsson, ¢ Petrificana Suecana,” p. 24, t. ix, fig. 18
A B, describes a species, P. inversus, which is intermediate in size between squamwla,
Goldf., and pygmeus, Minst.

Pecten squanula (Geinitz ¢ Charak. der Schicht und Petr. des Sdch. Bohm Kreid,” p. 83,
taf. xxi, fig. 8) is altogether a different species.

10. Prcren 30-rapiatus, J. Sowerdy. Tab. IX, fig. 4, a—*#, and Tab. VIII, fig. 8.

PrcTEN 30-rADIATUS. J. Sow. in Dixon’s Geol. of Suss., p. 172, t. 3, figs. 30, 31, 1850.
— 40-RADIATUS. Id. - - - p. 173, fig. 33.
~—  PLEBEIUS. Id. - - - p. 172, figs. 28, 32.
—  MoLTISTRIATUS? Morris. Cat. Brit. Foss., p. 178, 1854.

Spec. Char. P. testd variabilis, equivalvi, orbiculari, radiatim costald, costis numerosis,
rotundis vel angulato-sulcalis; inferstitiis interdum squamulis, minimis, asperatis ; quan-
doque radiatis ; auriculis inequalibus.

Shell variable, equivalve, orbicular, with numerous ribs, rounded or subangulated ;
interspaces sometimes with small, rough scales or lines of growth, sometimes with an inter-
mediate ray ; auricles unequal.

Diameter, 15ths inch.

Localities. Bracklesham, Bramshaw (Edwards).

The deposit at Bracklesham Bay has yielded an abundance of specimens helonging to
the genus Pecten, and these present an unusual amount of variation, rendering a specific
determination a task of extreme difficulty. Mr. Edwards had previously examined his
specimens; the accompanying notes were in his cabinet, and I have his permission to
transcribe them : ‘
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“(a) Coste 24, 25, round, finely imbricated with intermediate costelle, imbrications
continued over the interstices. Interstices deep; shell sub-
orbicular.

(6) Costee 24—28, round, imbricated; imbrications more distant than in a;
interstices shallow; costell occasional; shell tranversely sub-
orbicular.

(¢) Costee 18—32, round, finely imbricated; costelle occasional; shell nearly

orbicular.
(d) Coste acute.
(¢) Multistriatus P
(/) Tripartitus?
(9) Transversely sub-orbicular, costee 30, coarsely imbricated.
(%) Costee round, smooth.” (Edwards.)

My 6wn observations pretty nearly coincide with the above, and my formula will
stand thus:

a. Ribs 25—82, rounded and smooth, without an intermediate ray. The smooth-
ness may possibly be from attrition or decortication.

6. Ribs 24—382, rounded and imbricated, without intermediate ray.

c. , 25—28 » ’ with » ’

d. , 24—28 tripartite, imbricated all over, without intermediate ray.

e. , 24—28 ’ ’ with » »

J- 5 26—28 acute, subcarinate, and slightly imbricate, without intermediate
ray.

Although we have both attempted the above divisions, I fear the lines of separation
will be anything but distinct between these variations.

One perfect specimen, with the two valves united, shows the ribs quite smooth and
rounded ; another, equally perfect, has the younger. portion of the shell with smooth ribs,
while the outer and older portion is strongly imbricated both over the ribs and between them ;
and on another specimen the younger portion is imbricated, and the older portion smooth,
uniting thus in one individual the characters of what are called varieties. Where the
intermediate ray is developed, it is generally most prominent at the margins. I believe the
figures of Mr. Sowerby, above referred to, are representations only of varieties of this
variable species. The 40-radiatus 1 imagine to be one of the lesser number of ribs, with
the intermediate ray elevated into a primary one. The diameter of the shell is generally
a trifle in excess, measuring from the pedilateral to the siphonilateral margin ; but in some
specimens the proportions are decidedly reversed. The auricles are rather large and



BIVALVIA. 47

unequal, and are ornamented with about half a dozen (5-7) primary rays, generally imbri-
cated ; the two upper often coalesce, particularly in the right valve, beneath which there
is a deep sinus.

P. opercularis is mentioned in Mr. Prestwich’s list of species, in his paper on the
London clay (p. 405, Geol. Journ.), as from Bracklesham. This may perhaps have been
a dead specimen of the recent shell, or perhaps a specimen from the newer Tertiaries of
that locality ; or it may have been a variety of 30-radiatus. 1 have seen nothing from the
older Tertiaries that can be united with the recent species, opercularis.

Pecten subreconditus, D’Orb. (Prod, Pal., 1850, p. 898, No. 1106), is, I think, not an
Eocene shell. He refers to < Sow. Min. Conch.,” pl. 375, figs. 5, 6, which are representations
of a Crag specimen of opercularis. P. subreconditus, Pictet (pl. 83, fig. 10), who refers to
D’Orbigny, is probably the same.

LIMA, Bruguiere, 1792.

Generic Character. Shell ovate, equivalve, generally inequilateral ; the pedal region
oblique and gaping. Sometimes the shell is straight and equilateral ; exterior occasionally
smooth, more often radiately ribbed or striated, rough or squamous. Hinge area triangular,
extended into auricles; connexus bipartite, with central pit; adductor impression large,
lateral, and double ; two small pedal scars.

Animal has the mantle margins disunited, and fringed with a double row of tentacular
filaments, the inner one long and pendulous ; ocelli inconspicuous ; foot small, finger-like,
furnished with a byssal groove.

Several divisions have been made of the shells that will come into the above
formula.

Limea has been proposed for those species which have a row of teeth or crenulations
upon the hinge margin, and ZLimatule for those which are equilateral and closed.

In general, the oblique species (Léma proper) have one side straight, and the other
rounded, with one opening ; but this is by no means constant, as there is often a large gape
on both sides. The shell of Limatula has sometimes a row of crenulations, while the same
form of shell is known to be without them. ZLimea' has teeth on each side of the cartilage-
pit upon the hinge-margin ; these are sometimes in a rectangular position, at others they are
placed obliquely to the hinge-line, and these are generally upon shells that are equilateral
or nearly so, but they are not confined to that form of shell ; and in the oblique species there

1 Goldfuss has figured two species of Secondary fossils, one from the Lias, L. acuticosta, pl. 107,
fig. 8, with large dentations.
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is often a large distinct tooth in one valve, that interlocks into a depression in the other.
M. Loven, in speaking of the animal of ZLimea Sarsii, says that the margin of the mantle
is destitute of those tentacular filaments which form so rich an ornament to the animal of
Lima kians.

In the fossil genus Plagiostoma, there is alarge gape on the rounded or siphonal
region ; but this distinction is by no means a generic one, as the same character may be seen
in shells of the living species of Lima proper.

Some of the animals of this genus spin a byssus, and are said to be fixed; but others
are able to swim with censiderable vigour, like the Pecfens, by opening and rapidly
closing or flapping their valves. The animal of Zima kians is & most beautiful object,
sometimes of a deep crimson colour, with an orange-coloured mantle ; and it makes an
artificial burrow with fragments-of coral,shells; and sand. The recent shell of this genus
is always white, and, according to Dr. Carpenter, its outer layer consists of coarsely plicated,
membranous lamelle ; the inner is perforated by minute tubuli, forming a complete network:

This is wholly a marine genus, and the species are found in various parts of the world,
from Norway to India, Australia, and the West Indies, and they present no special
indication of climate. Mr. McAndrew obtained the largest living species, measuring 53
inches in height and 4} long (ezcavata, Chemn.), on the coast of Finmark, and the European
species possess a vertical range from 1 to 160 fathoms: A Permian fossil strongly
resembles this genus, and it has continued through-all the Secondary pericds in large
numbers ; the Tertiaries are somewhat scantily supplied.

1. LiMa comera, 8. Wood. Tab. XI, fig. 5.

Spec. Char. L. testd tenui obovald, valdé obliqud, subdepressd, inequilaterali ; striatd
vel costulatd, striis vel costulis numerosis, angustis, regularibus, acutis, scabris; auriculis
magnis equalibus ; cardine angisto, recto, simplici ; umbonibus acutis, subpromenentibus.

Shell thin, obovate, very oblique, somewhat depressed, inequilateral, striated or
costulated, striee or riblets numerous, narrow, sharp, regular, and rough ; auricles large
and equal ; hinge-line straight, with pointed and rather prominent beaks.

Longest diameter, § of an inch.

Locality. Barton (Edwards).

One specimen is all that I have seen, and this is not quite perfect; but it differs
from any species T am acquainted with, as indicated by the lines of growth. I believe it to
be distinct. The entire surface of this shell is covered with radiating strize, and these are
numerous and regular. It somewhat resembles Z. fenuis, Desh. (An. sans Vert. du
Bassin de Par,, t. ii, p. 67, pl. Ixxviii, figs. 20—22); but it is more oblique than that
figure, having the umbo incurved, and not so prominent ; there is also, seemingly, a deeper
sinuation under the auricle in the siphonilateral margin, and the rays upon our shell are
more numerous and less regular.
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2. Lima expansa, J. Sowerby. Tab. XI, fig. 6.

Lima expaNsa. J. Sow. in Dixon’s Geol. of Sussex, pp. 94, 172, t. 3, fig. 34, 1850.
— — Morris. Cat. Brit. Fossils, p. 172, 1854.

Spec. Char. L. testd parvd, obliqué orbiculari, subtransversd, tenui, fragili, subequi-
latcrali, depressiusculd ; extus striis radiantibus ornatis, interstitiis punctatis ; cardine brevi,
auriculis minimis, subequalibus.

Shell small, obliquely orbicular, slightly transverse, thin, fragile, and subequilateral;
externally ornamented with about 40 rays, interstices punctated ; hinge short, with small,
nearly equal auricles.

Diameter, } of an inch.

Locality. Bracklesham (Edwards).

¢ Much more.orbicular than any other Zima I know, but much too oblique for a Pecten.
It is extremely rare. Mr. Edwards has one nearly perfect valve, and Mr. Dixon a fragment.”
(Sowerby.)

This small shell somewhat resembles in outline Z. dilatata, Desh. Coq. foss. de Par.,
p- 298, pl. xliii, figs. 15—17. Our shell has about 40—4-2 rays, which are broad and flat, the
interspaces narrow, and prettily ornamented with transverse projecting ridges, between which
are rounded and deep punctations. The hinge-area in Mr. Edwards’ specimen is broken
and not very distinct; it was probably small, with small auricles.

8. Lima soror, §. Wood. Tab. XI, fig. 7, a, 6.
LiMa oBLiqua. Morris. Catal. Brit. Foss,, p. 172, 1854,

Spec. Char. L. testd ovato-elongald, obliqud, inequilaterali, tenui, striatd, pedi-regione
levigatd ; striis angulatis, irregularibus; wmbonibus parvis, acutis; auriculis minimis,
brevibus, equalibus.

Shell ovately elongate, oblique, inequilateral, thin, striated, with small angular and
irregular ribs or riblets ; beaks small and pointed, auricles short and equal.

Longest diameter, iths of an inch.

Locality. Highcliff, Barton (Edwards).

There are two specimens of this species in Mr. Edwards’ cabinet, and they are in a
sufficiently perfect condition to show a considerable, and what I presume is a specific,
difference from Z. oblique of Deshayes, if I may judge from figures and descriptions of
that shell.

7
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In the 2d ed. of Lamarck, tom. viii, p. 120, the author says, *toute sa surface est
couverte de striee longitudinales,”

In the present species, the pedal region, from the margin to the elevated ridge or most
tumid portion of the shell, is quite free from striz of any kind ; and on the centre the strie
are small, close, and numerous, becoming larger and wider as they diverge from the middle
towards both regions; the hinge-line is short, and there is a small gape or sinuation in the
siphonilateral margin immediately under the auricle; the umbo is small, sharp pointed,
but not very prominent, unlike that represented in the French shell, which has also appa-
rently a greater height. With these differences, T have ventured to propose for the English
fossil a new name.

SPONDYLUS. Zinn., 17617.

SponpYLUS. Rondelet, 1555. List., 1686.
SeponNpYLITES (sp.). Aldrov., 1648.

Araus £T ArGODERMA (8p.). Poli, 1795.
Pracrosroma (sp.). Lamk., 1819,
DiancuomA, J. Sowerby, 1814.
Poooprsis, Lamk., 1819.

PacHYTOS. Defrance, 1825.

Pacuyra. Menke, 1830, fide Herrm.
PacHyrus. Agass., 1847.

Generic Character. Shell irregular, generally thick and strong, and attached by the
right valve ; ribbed or costated radiately ; more or less spiny or foliaceous ; eared ; umbones
often remote ; lower or attached valve with a triangular hinge-area; connexus bipartite,
cartilageous portion between two curved interlocking teeth in each valve; impression by
the adductor double.

Animal with the edges of the mantle disconnected as in Pecfen, and furnished with
two rows of tentacular filaments; foot small, cylindrical, truncated.

The species of this genus in the recent state are about thirty, and these are distributed
over the globe, but mostly in tropical or subtropical regions ; many of these are beautifully
coloured, and highly ornamented with spines or broad foliaceous projections; these
appendages are sometimes long and pointed, while at others they are merely rudimentary
spines. These shells are known by the name of spiny oysters, but they are wholly
distinct from the genus Osfrea, and approach nearer to Pecfen, which they resemble
in some characters. The hinge-area is furnished with prominent denticles, two in
each valve; those in the lower are small, and situated close to the cartilage ; the two
teeth of the upper valve are more remote, and lock into depressions outside the smaller
teeth of the lower valve. The connexus is more or less internal, opening the shell by
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expansion ; but in many it is bipartite, extending outwardly in a furrow, like the oyster ; a
small ligament sometimes occupies the hinge-margin, and this margin is occasionally rugose
or faintly denticulated. The lower valve is generally the most spiny, and in the recent
state is nearly colourless ; this is the right valve, and the one by which it is most frequently
attached. Many fossil species are known, commencing low in the Secondary series. The
structure of the shell in some of the species has long been noticed as being composed of
two different layers (and in the recent shells of two different colours), the inner being very
distinct from the outer, and very destructible.

This genus in the fossil state is supposed to indicate, for the formation in which it is
found, somewhat of a tropical character; it may be so as a general rule, but three species
are found at the present day, in the Mediterranean, in association with northern forms.
It is purely a marine genus, and the living species are generally found in deep water.

SpoNDYLUs RARISPINA, Deshayes. Tab. VIII, fig. 1, a, &.

SproNDYLUS RARISPINA, Desk. Coq. Foss. des Env. de Par., p. 321, pl. 46, figs. 6—10.

—_ — Id. An. sans Vert. du Bassin. de Par., t. ii, p. 90, 1860.

— — Nyst. Coq. Foss. Belg., p. 308, pl. 25, fig. 44, 1843.

— —_ D’ Orbigny. Prod. de Paléont,, t. ii, p. 393, No. 1116, 1850.

—_ — Morris. Cat. Brit, Foss., p. 182, 1854.

— — Pratt. Proc. Geol. Soc., vol. iv, p. 158, 1843.

— - D drchiac. Tr. Geol. Soc. Fr., 2d ser., t.iii, pt. ii, p. 437, 1850.

—_ —_— J. Sow. in Dixon’s Geol. of Suss., p. 173, 1850.

— — Bellardi. Mém, de la Soc. Géol. de Fr., 2d ser., t. iii, p. 260,
1852,

— — Id. Catal. ragionato dei foss. Numm. d'Egitto, p. 26, No. 66,
1854.

Spec. Char. Sp. testd ovato-rotundutd, obliqud, brevi-auritd ; sulcis vel costis radian-
tibus, numerosis ; majoribus spinis, raris, echinatis, alteris subequalibus muticis.

Shell roundly ovate, oblique, with small auricles, covered with numerous radiating
striee or riblets, the larger having distant spines or imbrications.

Longest diameter, 1% inch.

Localities. Bracklesham (Edwards and Dizon).

Belgium, les sables d’Uccle, de St. Gilles, et de Dieghem (/Vys?).
France, & Chaumont (Deskayes), Biaritz (D’ 4rck.), Nizza (Bellardi).

T have seen only two specimens of this species, and those are both of the left or free
valve. Both these specimens are alike oblique in form; the larger rays are sparingly
covered with small spines or imbrications, and between these are three, sometimes two,
intermediate rays, which are generally smooth. This valve is much depressed ; the right
or adherent one was probably tumid. The hinge is strong, and in this valve there are
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deep and large depressions for the reception of the teeth of the opposite one. Auricles
small. The muscle-mark is large, rounded, and eccentric. This species strongly resembles

Sp. Cisalpinus, Brongniart, and may probably (as suggested by M. Deshayes) be ouly a
strongly marked variety of that shell.

AVICULA. Klein, 1753.

Gen. Char. Shell inequivalve, inequilateral, obliquely oval; left valve the larger
or more tumid, right valve with a byssal sinus; cartilage-pit obligue; hinge sometimes
edentulous, at others with one or two small cardinal teeth, and an elongated lateral
one; hinge-line rectilinear, with the extremity generally prolonged ; muscular im-
pressions large, subcentral ; pedal scar high in the umbonal region; impression of the
mantle entire ; connexus ligamentous.

Animal obliquely triangular; the edges of the mantle disunited, except at one-point
where the juncture separates the incoming from the outgoing canals ; margins fringed, and
furnished with a pendant curtain ; foot small, subcylindrical, or digitiform, grooved ; byssus
sometimes solid, with an expanded termination.

There is much difficulty in assigning a proper limit to this genus, which has so many
near relations. Conchologists are greatly at variance as to what should be included within
its generic boundaries. 'I'he hammer oyster (Malleus), a recent shell, with an extension of
the hinge-margin on each side of the umbo, has been considered as not entitled to generic
distinction ; the young shell being extended only on one side, and it is then very like a
true Avicula. 'I'here are also some fossils of the older rocks which bear a very strong
resemblance ; these have been elevated into genera, under the names of Plerinea, Ptero-
nites, Pteroperna, Ambonyckia, &c., each presenting some small distinctive characler.
"The claim of Meleagrina to isolation appears to rest upon a less extended hinge-margin, than
that which, in the type of this genus (Mytilus kirundo), gives such a winged-like form to that
shell ; this appendage is exceedingly variable in different species, and indeed is of different
lengths in the individuals of the same species, the young differing from the parent shell;
while also among the full-grown specimens, this character is by no means permanent in
the same species. The form of the shell, divested of its extended hinge-line, bears a strong
resemblance to that of Mytilus.

The connexus in this genus is in general simple, and spread over a large external area.

Twelve or thirteen species have been described from the French Eocene deposits, and
a few from the more recent formations.

The only species of this genus now found on our own coasts and in the Mediterranean
ranges, in the latter sea, according to Mr. M‘Andrew, from eight to thirty-five fathoms.
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1. Avicura Arcuara, J. Sowerly. Tab. XI, fig. 3.

Avicura ARcUATA. J. Sowerby. Geol. Trans., 2d ser., vol. v, t. 8, fig. 15, 1834.
— —_ Morris. Cat. Brit. Foss., p. 163, 1854.

Spec. Char.  Av. testd elongald, obliqud, arcuald, compressd, levigald, lenui; valde
inequilaterali.

Shell elongate, oblique, and curved, compressed, smooth, thin; very inequilateral.

Longest diameter, iths of an inch.

Locality. Hampstead ( Wetherell).

All that T have seen is the unique specimen in Mr. Wetherell’s cabinet. It appears
to be distinguished by its curved form. 4. microptera, Desh. (p. 290, pl. 43, figs. 18—
20), resembles it in some characters, but is not so much curved.

2. Avicuna MEDIA, J. Sowerfy. Tab. XI, fig. 1, a—d.

Avicura MeEp1a. J. Sow. Min. Conch,, t. 2.
— —_ Prestwich. Geol. Journ., 1847, p. 401.
- —_ Morris. Cat. Brit. Foss., p. 163, 1854.
— — Wetherell. Phil. Mag., p. 464, 1836.
— — D’ Orb. Prod. de Paléont., t. ii, p. 391, 1850.

Spec. Char.  Av. testd inequivalvi, ovafo-trigond, valdé obliqud, levigatd, fragili;
valvd sinistrd convexd, tumidd; valvd dextrd depressiore; wumbonibus prominentibus,
remotis ; ared cardinali magno.

Shell inequivalve, ovately trigonal, very oblique, smooth, and fragile, nacreous; left
valve convex and tumid ; right valve more depressed; umbo prominent, with a large and
broad cardinal area.

Diameter, length 2 inches, height 1 inch.

Localities. a, &, d, Brockenhurst. ¢, Barton, Bracklesham, Hampstead (Zdwards).
Highgate, Chalk Farm, Potter’s Bar (Wetherell). Sheppey, Basingstoke, Newnham
(Prestwich).

This is by no means rare, and the specimens present a large amount of variation.
In some individuals, the length of the hinge-line extends so far as to be perpendicular to
the basal margin on the siphonal side, while in others this sub-auricle, if it may be so
called, is considerably shorter. The Barton specimens are generally the more oblique,
though not always so; the specimen figured from Brockenhurst is somewhat quadrate,
and corresponds in that character with the specimens figured in ¢Min. Conch.,’” from
Highgate. It is seldom that the outer surface is preserved, but in one specimen
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from Barton, in which it is so, the right or flatter valve exhibits faint radiations;
in one specimen of Mr. Edwurds, (fig. 1, ¢,) of the left valve, these radiations are not
visible, although the outer layer is well preserved and perfect, showing irregular and
lamellated and somewhat undulating lines of growth.

8. Avicura PAPYRACEA, J. Sowerby. Tab. XI, fig. 2, a—c.

AvicuLa PAPYRACEA. J. Sow. Geol. Tr., 2d ser., vol. v, pl. 8, fig. 16, 1834.
— — Morris. Cat. Brit. Foss., p. 164, 1854.

Spec. Char. Av. testd tenuissimd, papyraced, obliqud suborbiculari, compressd, con-
centrice costulatd aut undulatd ; auriculis mintmis, inequalibus.

Shell very thin, papyraceous, obliquely orbicular; much compressed; concentrically
ridged or waved ; ears small, unequal.

Longest diameter, 1% inch.

Localities. 6, Hampstead, Sheppy, Primrose Hill (Wetkerell). f. a. Haverstock
Rill (Fdwards).

““An extremely thin, pearly shell, sometimes assembled in considerable masses.”
(Sowerby.) Although specimens are by no means rare, the shell is always compressed and
distorted ; indeed, all I have seen are literally flat. In outward form it is unlike the
generality of shells of this genus, in having the hinge-line but little developed ; it resembles
a Posidonia in that character. A specimen in the Museum of the Geological Society, ap-
parently belonging to this species, is marked Southend (Warburton).

PINNA. Zinneus, 1767.

Generic Character. Shell equivalve, cuneiform, or wedge-shaped ; umbones at the pedal
extremity, siphonal region truncated and gaping; connexus ligamentous, linear; hinge
edentulous ; adductor muscle-mark subcentral, large, ill defined.

Animal the shape of the shell; the margins of the mantle with a double fringe, and
disunited except at the dorsal edge; foot elongated, grooved, spins a large, powerful, and
silky byssus; attached by triple muscles to the centre of each valve.

This is a marine genus. The species range from low-water mark to sixty fathoms,
and the animals live generally buried in the sand or mud, with the pointed end of their
valves inserted ; they are gregarious, large numbers congregating in one spot.

The composition of the shell in this genus appears to be different from that in most of
the Mollusca, and, according to Dr. Carpenter, is made up of two very differently constituted
portions. The outer or larger part of the shell is cellular, or composed of fibrous material,
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placed at right angles to the surface, while the inner is laminated ; and as these laminz are
placed in an irregular, or rather in an undulating or wavy manner, they produce the
shelly substance called nacre, which, it appears, is more susceptible of destruction than the
outer or fibrous portion, and this in many of the secondary fossils is the only part of the
shell which is preserved. The fibrous portion being very fragile, the shell separates
readily into fragments; and it is, therefore, a fossil not generally found in a perfect
condition. There is also another peculiarity in the shell, being, as it were, divided by a
line down the middle, from the pedilateral to the siphonilateral margins, where it will
readily crack : so that fossils have frequently become of a quadrate form ; such, for example,
as Pinna fetragona, which has assumed that shape from pressure alone. Many of the
species of this genus will show, more or less, this tendency to angularity on the outside of
the valves. The pearly or nacrous lining seldom extends more than half-way from the
beak ; frequently not so far. Many of the species attain to large proportions. Pinna
nobilis, of Poli, an inhabitant of the Mediterranean, has a shell that is said to measure three
feet and a half. This genus is as old as the Carboniferous Limestone, or perhaps the
Devonian; so far, of course, as can be determined by the shell alone; and it existed through
the intermediate periods, though not anywhere in great abundance. One of the aberrant
forms found in the Oolites has been thought, by Messrs. Morris and Lycett, to have a
difference sufficient to justify a generic separation, and they have adopted for it the
name of Zrickifes; the history of which, and the reasons for adoption, are given by these
authors in their valuable monograph of the Oolitic Bivalves. The principal difference existing
between the Oolitic shell and the true Pinna is in the inequality of the valves.

Pinna is on the verge of the ordinal division ; it more strictly belongs to the Dimyaria,
having two adductor muscles, but one is so near to the pointed extremity of the valves as
to be used more as a connector than as an adductor, while the other, the really useful one,
is sitnated quite in the centre of the shell.

1. Pin~va arriNis, J. Sowerby. Tab. X, fig. 1, a—e.

Pinna aFFiNis.  J. Sow. Min. Conch., t. 313, fig. 2, 1821,
— —_ Mantell. Geol. Tr., 2d series, vol. iii, pt. 1, p. 203, 1829.
— — Wetherell. Phil. Mag. and Journ., vol. ix, p. 464.
- — Nyst. Foss. Belg., p. 275, 1843.
— — J. Sow. in Dixon’s Geol. Sussex, pp. 31, 117, 172, 226, 1850.
— — Morris, Cat. Brit. Foss., p. 179, 1854.
— — D’ Orbigny. Prod. de Paléont., t. ii, p. 391, 1850.

Spec. Char. P. tesld cuneald, trigond, regulari, costatd ; apice aculo; siphoni-regione
lruncatd ; costis divergentibus; margine dorsali recto, margine ventrali sub-arcuato,
simplics.

Shell cuneiform or wedge-shaped, regularly trigonal; apex acute, truncated at the
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extremity of the siphonal region, and ornamented with diverging ribs; dorsal margin
straight, ventral margin slightly curved.
Length.—9 to 11 inches.
Localitics—Highgate, Whetstone, Chalk Farm (Wetkerell), Sheppey, Newnham
(Prestwick), Bognor, (Edwards).

Our shell is ornamented with about sixteen or eighteen rather elevated rays or coste,
slightly imbricated, and sometimes undulating, with occasionally a small intermediate ray.

This species appears to have possessed a habit similar to that sometimes seen in
species of Modiola ; two or three specimens are found together, the one enveloping the
other. A young fry probably occupies the shell of its parent, which it has never left, and
perhaps grows to its full size where it was born, filling entirely with its own shell the one
previously occupied by the mother. Mr. Edwards’ specimen shows this intimate union
of three individuals, each as nearly as possible of the same size. An imperfect specimen
of this species in the Museum of the Geological Society indicates a length of twelve
inches

2. PINNA ArcuaTa, J. Sowerby. Tab. XI, fig. 8.

PixNa arcuaTa. - J. Sow. Min. Conch., t. 313, fig. 3.
— — Prestwick. Journ. Geol. Soc., 1847, p. 403.
— — Morris. Catal. Brit. Foss., p. 180, 1854.
— — D’ Orbigny. Prod. de Paléont., t. i, p. 391, 1850.

“ Nearly equilateral, ventricose, finely ribbed, arched.”

Longest diameter, $ths of an inch.

Locality—Highgate (J. Sowerby). .

“ Nearly as deep as long; the hinge-line is gently curved; the opposite edge much
arched ; in other respects, this strongly resembles the last.”

« Having several specimens of this arched Pizna from Highgate, exactly alike as well
in curvature as in size, I cannot but consider it a distinct species. It appears to be quite
different from P. incurva, Linn. : it occurs in Septaria.” (Sowerby).

The figure above referred to, and the description, are taken from ¢ Min. Conch.’

3. PINNA MARGARITACEA, Lamarck. Tab. XI, fig. 9.

PINNA MARGARITACEA. ZLam. Ann. du Mus, t. vi, p. 218, and t. ix, t. 17, fig. 8.
— — Defrance. Dict. des Scien. Nat., t. 41, p. 71.
— — Desh, Coq. Fos. des Env. de Par,, t. i, p. 280, pl. 4], fig. 15.
—_ — Id. An. sans Vert. du Bassin de Par, t. ii, p. 35, 1860.
— — Nyst. Coq. Foss. Belg., p. 274, pl. 20, fig. 9.
— — J. Sow. in Dixon’s Geol. of Sussex, pp. 94, 117, 172, 226.
— — Morris, Catal. Brit. Foss., p. 180. 1854,
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Spec. Char. * Testd clongald, cuneiformi, trigond, angustd, sublevigald, vel sulcis
longitudinalibus, superficialibus, wndulatis instructd, extus fuscd, fibrosd, infus albd,
margaritaced.”

“ Shell elongate, wedge-shaped, trigonal, nearly smooth, or with superficial and longi-
tadinally undulating rays, externally brownish or dusky and fibrous, within white and
nacreous.”

Length, ?

Localities.—Bracklesham (Dizon), Highgate (Sowerdy).

France, Grignon, Parnes (Desk).

“This appears to have sharper ribs than P. affnés, but probably they are the same
species differently preserved.” (J. Sowerby.)

Our figure is taken from a specimen in the British Museum in the late Mr. Dixon’s
collection ; this species appears to have more numerous and finer rays than any I have seen
upon the young state of P. affinis.

4. PixnNa pYrirorMis, 8. Wood. 'Tab. X, fig. 2, and Tab. XI, fig. 10.

PiINNA — n.s. Prestwick. Quart. Journ. Geol. Soc., vol. iii, p. 370, 1847.

Spec. Char. P. testd tenui, tumidd, inflatd, infundibuliformi, costatd ; costis numerosis,
subundulatis ; margine dorsali subrectd ; margine ventrali incurvd.

Shell thin, tumid, or inflated, funnel-shaped, costated ; ribs numerous, thin, and slightly
undulating ; dorsal margin nearly straight, ventral margin curved.

Length, ?

Locality. Cuffell, near Basingstoke (Prestwick).

The specimen figured is from the cabinet of Mr. Prestwich, and I coincide in his
opinion that it is specifically distinct; it is unlike any other species that I have seen.
It differs from P. affinis in form, and it approaches nearer to P. arcuata ; but it is not
so curved as that species, either in the dorsal or ventral margin, and it is considerably more
expanded than either of those species. A small portion only of the shell is left, and the
rays are nearly obsolete ; what there are remaining appear to have been smaller and more
numerous, and also more equal, than those of affiris, but its presumed distinction is founded
upon the expanded character. I cannot but imagine this to be natural, for although there
is a tendency in many species of this genus to become inflated by a collapse or fracture
in the centre, I do not see in this any angularity, but a regular curvature in the valves,
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DREISSENA. Van Beneden, 1834.

Myrizvs, Lem. and Goldf. CoNGERIA. Partsch, 1837.
Exocrpuarvs., Manst., 1831. MytiLomya. Cantraine, 1837.
MyTvriNa, Cantraine, 1834. MyririmerIa.,  Conred, 1837.
DyrmaLmria. Jay, sec. Gray. CoeLocoNIA. Bronn (laps. calam.), 1837.
TicHOGONTIA. Rossmaesler, 1835. ’ ZExoceprarus. Herrm., 1846.

Generic Character. Shell equivalve, inequilateral, ovately trigonal or obscurely wedge-
shaped ; umbones terminal, pointed ; hinge edentulous; valves obtusely keeled, with a
slight byssal sinus; one muscular impression, immediately beneath the umbones, supported
upon a shelf, projecting inwardly ; impression of pedal muscle single; anal adductor
large, excentric ; connexus bipartite.

The animal (Mytilus polymorphus) with the mantle closed, except for the foot and
byssus. Siphons unequal; anal opening small, conical, and plain; branchial opening
prominent and fringed ; foot-muscle short and thick.

The name of Enocephalus of Miinster seems to have priority of date, but, according to
M. Bronn, it was merely given to the shell without figure or description; it therefore
yields to a subsequent claim, and this is divided between Mytilina, Cantraine, and Dreissena,
Van Beneden ; both of which names were proposed for the shell in the same year. Bronn
has awarded the right to Van Beneden, who, he says, is entitled to priority. The name is
also in general use.

This is a fresh-water mussel; the typical species, My?. Volge, Chemn., is a native of
the Aralo-Caspian rivers, whence it has been brought to this country on foreign timber,
and it has now become naturalised with us. It differs principally from Myfilus in having
a calcareous plate irumediately under the umbo ; in other respects it resembles the general
form of the mussels. M. Nyst enumerates fourteen species, eight of which are fossil
from the Tertiaries of Germany, France, Belgium, and the Crimea; but a fossil said to
belong to this genus has been found in the coal measures. The species, though probably
more inclined to fresh-water, were capable of living in estuaries wherc the water was salt.

This, like the genus Unio, is very variable in regard to the solidity or substance of the
shells of different species; some are thick and heavy, while others are quite the reverse.
This is, perhaps, truly Dimyarian, with two adductor muscles, and the animals possess
distinet but short siphonal tubes, indicating, by the inflexion in the mantle-mark, probably
a slight difference in their extent of protrusion.!

1 Dreissena is said to be distinguished from Mytilus as much by the intimate structure of the shell
as 1t is by other characters.
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DreissENA Brarpii, Fawjas St. Fond. Tab. X11, fig. 3, a—e.

Movuie. Fayj. St. Fond. Ann. du Mus., t. viii, t. 58, figs. 11, 12.
Myrirus BRarpIr. Brongn. Terr. cale. Trap. du Vincentin, t. 6, fig. 14, 1823,
— — Goldf. Petr. Germ,, vol. ii, p. 271, t. 129, fig. 10.
— — J. Sowerby. Min. Conch., t. 532, fig. 2, 1826.
— — Broan. Leth. Geog., 1. i, p. 923, pl. 39, fig. 10, 1836.
— — Nyst. Rech. Coq. foss. Hoess. et Kl. spaw., p. 13, No. 22, 1836.

77— — var. 8 7 Basterot. Bordeaux Foss., No, 2, p. 78.

?—  Basterorir. Dwjardin. Tr. Géol. Soc. Fr., vol ii, p. 269.

?—  ACUTIROSTRIS. Goldf. Petr. Germ,, t. v, pl. 129, fig. 11, p. 272.
?—  sparHULATUS. Id. - - fig. 12.

CoxgErIA Basterori? Desh. Conch., 650, t. 37, figs. 15, 16.
DrErssENA Brarpir. Morris. Catal. Brit. Foss., p. 202, 1854.
— —_ Pictet. Traité de Paleont., pl. 81, fig. 11.
—  Basterorr. Nyst. Conch. Foss. Belg., p. 265, pl. 20, fig. 7 a—c.
—_ SowersYr. I)'Orbigny. Prod. de Paleont., t. 11, p. 425, No. 1637, 1850.

Spec. Char. D. testd ovatd vel elongato-cuneald ; levigald, obtusé carinatd ; umboni-
bus acutis ; septo cochlealo.

Shell ovate or elongately wedge-shaped, smooth, and obtusely carinated ; beaks sharp
and pointed ; septum concave.

Length, iths of an inch.

Localities. Hordwell, Headon Hill (Forbes).

Belgium, Limbourg (Nyst), Weisenau, Env. de Mayence (4. Brongniart).

This little shell is abundant in the fine sandy stratum at IHordwell which has yielded
so many beautiful vertebrate fossils. Upwards of a hundred specimmens were obtained by
myself, congregated in and around the upper jaw of Alligator Hantoniensis. 1t is pos-
sible that the decomposition of the flesh of the dead reptile may have rendered the water
at that place favorable to the multiplication of the mussel. I found the shell elsewhere,
but in no other place in so great abundance.

My specimens are variable in outline; the proportions in some are from 24 to 1, while
in others they are not more than 14 to 1, the more elongated being also the more
tumid. The umbo is a little inflected, and in some specimens there is a flattening on
the siphonal region. The shelf is of a moderate size, and is not entirely occupied by the
muscle, the mark of which is indented on it, and is of a roundedly oval shape. The
cartilaginous portion of the connexus extended about two fifths of the longest diameter of
the shell, and, like that of Mytilus, it was nearly covered by the dorsal edge. Many
specimens of a small Serpula (fenwis) were found with this mussel in association with
numerous specimens of Limnae, Cyrena, &c., and in one of the specimens there is
what appears to be the arenaceous case of a Sabella (fig. 3a). We have, thus,
supposed marine animals living in fresh water with Limnae, or we have the supposed
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fresh-water Limnwe® in company with salt-water animals, as previously noticed by Mr.
James Sowerby in his ¢ Mineral Conchology.” I am inclined to think the water where
these animals were deposited was quite fresh, although Limnze have been found living
in saline marshes; the reptile was probably stopped by a bend of the river or by
some impediment in the stream; the presence of a large number of the scales of
Lepidosteus in this layer of sand indicates the greater probability of its having been more
of a fresh-water deposit than brackish.

D. Brardii is given by Mr. Prestwich in his list of the organic remains of the
Woolwich and Reading series (Jour. Geol. Soc., 1847, p. 117); he says, however, at
p- 120 (f)—“this shell is here in too imperfect a state to admit of a positive
determination.”

Two specimens, with the name of Mytilus Brardii, were obligingly sent to me
many years ago by the Comte du Chastel, and to these was attached the locality of
Bordeaux. I presume they are what have since been called Dreissena Basterotts.
On a close comparison with the British fossil, these specimens present the following
differences : they are rather more pointed, less curved at the umbo, and they have an
obtuse elevation or sort of ridge at the most inflated part, which has probably caused
them to be called “subcarinated.” Whether these slight differences be permanent or
whether they are such as will constitute a specific distinction, the few specimens of the
Bordeaux shell that I have seen will not permit me to give a decided opinion.

MYTILUS. ZLinneus, 1758.

Generic Character. Shell equivalve, wedge-shaped, acuminated, rounded on the
siphonal side; umbones pointed, terminal ; hinge-teeth few, minute, sometimes obsolete ;
muscular impression at the umbo small and narrow; pedal impressions two in each
valve ; connexus bipartite, marginal; interior of shell nacreous.

Animal elongate, with the lobes of the mantle partly fringed, plain in the anal region,
and slightly projecting ; disconnected except where there is a separation for the siphonal
openings ; adductor muscles very unequal in size ; foot cylindrical, furnished with a gland
and groove; byssus strong and coarse.

This genus is generally marine, though sometimes estuary in its habits, and, I believe,
M. edulis is known occasionally to live with Limnaesee, &c., when the water is fresh. This
common edible mussel frequents mud banks, and, as it is well known, is more often found
where it has been deserted by the retiring tide; others inhabit the sea at considerable
depths. In the recent state the genus numbers probably fifty species, and these have a
very extensive geographical range, taking in the whole circumference of the globe. The
generality of the species are extra-tropical. TFossil species are abundant, and are said to
be found in rocks of the Permian age.
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1. MyriLus arrinis, J. Sowerdy. Tab. XII, fig. 1, a—d.

Myrinus arFiNis.  J. Sow. Min. Conch,, t, 532, fig. 1.
— —_ Morris. Catal. Brit. Foss., p. 215, 1854.

Spec. Char. M. ftestd tenui, elongato-cuneatd wvel obliqué-oblongatd, levigatd, sub-
carinatd ; margine dorsali subrecto ; intis margaritacea ; cardine edentato.

Shell thin, elongately wedge-shaped, or obliquely oblong, smooth, subcarinated ; hinge-
margin nearly straight ; interior pearly ; hinge without teeth.

Length, 2 inches.

Localities. b, Barton ; a, ¢, d, Colwell Bay, Headon Hill, Whitecliff Bay, Hordwell
(Edwards).

This species much resembles in outline some of the varieties of the common mussel,
but it is carinated, that is to say, it is obtusely ridged at the most tumid or inflated part,
and it is generally less rounded and more flattened in the siphonal region than in the
recent British species; it is also very thin, and quite free from teeth at the umbo.
Although not abundant, this fossil presents a good deal of variation in outline, the dorsal
margin being much longer in some specimens than in others; but this kind of variability
is common to the genus, and it may be seen in excess in the varieties of M. edulis.

2. MyriLus STRIGILLATUS, 8. Wood. Tab. XII, fig. 2, a, &.

Spec. Char. M. testd minimd, tenui, ovato-cuneatd, obligud, incurvd, inflatd, radiatim
striatd, striis obtusis convexis ; margine dorsali arcuald, et crenulatd ; margine venirali sub-
incurvd ; ared cardinali denticulald.

Shell small, thin, and ovately wedge-shaped, oblique, incurved, tumid, radiately striated ;
strize obtuse, rounded ; dorsal margin arched and strongly crenulated; ventral margin
slightly concave ; hinge-area denticulated.

Length, % inch.

Locality. Barton (Kdwards).

Half a dozen specimens of this pretty little shell appear to offer good distinguishing
characters. 'The connexus was short, and situated within the rounded dorsal margin, but
its action was over a fulcrum, and it was probably visible when the valves were closed.
There are about half a dozen denticles in the hinge-area, variable in size, the two on the
pedal side being the larger, and the dorsal margin outside the ligament is strongly den-
ticulated, like Modiolarca. The stri, or rather ribs which ornament the shell, are large,
prominent, and rounded, not angular, and the spaces between them are as broad as the
ribs; an intermediate ray may be occasionally seen on the dorsal and siphonal regions as
the shell enlarges. This closely approaches Modiola, having a trifling extension heyond
the umbo.



62 EOCENE MOLLUSCA.

MODIOLA. LZLamarck, 1801.

Generic Character. Shell equivalve, inequilateral, irregularly and roundedly oblong or
trapezoidal ; valves sometimes smooth, sometimes entirely covered with radiating striee, at
others the central portion is smooth, with the lateral extremities striated ; pedal region small,
umbones subterminal ; hinge-margin generally smooth, sometimes crenulated, edentulous ;
connexus bipartite; impressions of the adductors unequal; shell slightly gaping for the
passage of a byssus; cpidermis in the recent state often produced into long, beard-like
fringes ; interior of shell nacreous.

Animal with the margins of the mantle without fringe; foot cylindrical, elongated ;
spins generally a fine and ample byssus.:

This is, as it were, an emanation from the last, with a further approach towards the true
" Dimyaria. Unlike the preceding, in which the umbo is pointed and terminal, the animals
of this genus extend their shells beyond the beak on the pedal side, altering their form
from the wedge-shape of Mytilus to the sub-rhomboidal shape of this. In Mytilus the
oral adductor is immediately beneath the umbo, but in this genus it is beyond it, and on
the inner side of the cartilaginous portion of the connexus there is generally a deeply
impressed mark of the pedal muscle.

The habits of these animals in the living state are variable ; many of the species spin a
byssus, by which they are constantly fixed, and this byssus in some is so enlarged as to
envelop the shell in a kind of nest; others bore into the test of an Ascidian; while for
some cylindrically formed shells, such as M. Zithophagus, Linn., a habitation is excavated
in corals, shells, and the hardest limestone rocks; these latter, from such habits and
their cylindrical form, have by some naturalists been considered as entitled to a distinct
generic position (Lithodomus, Cuv.). These boring shells are found in the Oolites, in the
thick shells of Zrickites and Astarte, as well asin the rock itself, and shells resembling them
have been met with in the Paleozoic formations.

Crenella is another section of this genus which has been put forward as a claimant for
isolation ; the principal, perhaps the only, distinction is the striation of the exterior, but
this in itself is insufficient. Shells included in the above diagnosis possess every possible
variation. In some the shell is quite smooth or naked, but in others it is less than half orna-
mented, increasing the extension in striation until many are entirely covered ; while some
have the centre smooth, with the extremities striated. This, again, is in one species
reversed, the strie only occupying the central portion.

Myopara is a name proposed as a genus by Lea in substitution of Stalagmium, Conrad,
1833 (Morton’s “Synopsis,” App., p. 8), for the reception of a small Eocene fossil of
America, which is possibly an aberrant form of this genus, as suggested by Mr. Wood-
ward, belonging to the section Crenella. Itis of a more ovate outline than are the generality
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of the species of this genus; it resembles Myti/us decussatus, Montague, which Brown made
the type of his genus Crenella. This small and apparently rare shell of Lea is the only
recorded fossil of the Eocene period belonging to the Mytiloid family from the American
beds that I am acquainted with. A few small species from the Paris basin have been
recently figured and described by M. Deshayes under the generic name of Crenella. These
French fossils have a more rounded form than any of our English species.

Modiola is generally a marine genus, and it is found in most parts of the world, and
at various depths ; two or three species have, however, been found in estuaries and where
the water is sometimes fresh. Mr. McAndrew gives the vertical range of M. modiolus
from the shore to 100 fathoms.

1. MopioLa prrRrEssa, J. Sowerby. 'T'ab. XII, fig. 4.

Mobpiora pEPRESSA., J. Sow. Min. Conch,, t. 8, three upper figs., 1812.
— — Prestwick. Proc. Geol. Soc., May, 1847, p. 404.
—_ —_ J. Morris. Catal. Brit. Foss., p. 211, 1854.

— — Smith. Strat. Syst. Org. Foss. Lond. Clay, p. 2.

Spec. Char. M. testd tenui, elongatd, obtuse-cuneatd aut irrequlariter trapeziforms, con-
pressd, levigatd ; wmbonibus minutis, depressis, subterminalibus ; pedi-regione brevi, siphoni-
regione elongatd et latiore ; margine ventrali subrectd.

Shell thin, elongate, obtusely wedge-shaped or irregularly trapeziform, compressed,
smooth ; umbones small, depressed, and nearly terminal ; pedal region short and rounded ;
siphonal region long and broad; ventral margin nearly straight.

Length, 2 inches.

Localities. Highgate (Sowerby), Sonning Hill (Prestwich).

“This shell is two and a half as broad as it is long, and thin; the margin even and
very regularly curved; it is altogether very flat, particularly so at the anterior (?) side;
the beaks are very slightly prominent and are rounded ; lines of growth faint ; external coat
shining and pellucid, internal pearly. It is difficult fo preserve, that being so extremely
tender, the clay shrinks in drying, the shells crack and scale off in pieces, else the appear-
ance of an epidermis is almost to be recognised.” (J. Sowerdy.)

Specimens of a shell strongly resembling this from Harwich, as also from the Barn Rock,
near Bognor, and from Hollyport, are in the Museum of the Geological Society, but they
are not perfect enough for fair determination.
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2. Moprora Desnavesi, J. Sowerby. 'Tab. X111, fig. 14, q, é.

LirHopoMus DesaaYEsII. J. Sow. in Dixon’s Geol. of Sussex, pp. 94, 171. t. 2, fig. 28.
—_ — Morris. Catal. Brit. Foss., p. 207, 1834.
Mobp1ora LITHOPHAGA. Desh. Coq. Foss. des Env. de Par., t. i. p. 267, t. 38, figs. 10—12.
— — Pictet. Traité de Paleont., vol. iii, p. 584, pl. 81, fig. 9.
MyTivus LiTHOPHAGUS. Desh, Trait. Element, t, 37, figs. 5, 6.
LYTHODOMUS SUBLITHOPHAGUS. 1’Orb. Prod. Paleeont., p. 391, No. 1083.
— — Bellardi. Catal. Ragion. dei. foss. Numm. d’Egitto, p. 26,
No. 62, 1854.
MobpioLs DesEAYEsSII. Desh. An. sans Vert. du Bassin de Par., t. ii, p. 18, 16860.

Spec. Char. M. “ testd elongatd cylindraced, rectd ; antice tumidiore; extremitatibus
obtusis ; strits longitudinalibus postice brevibus ; striis transversis irregularibus, decussatis.”

Length, 1 inch.

Localities. Bracklesham (Dizon).

France, Parnes, Chaumont (DesZ.), Egypt, Sinde (Bellards).

The figure above referred to is a copy of the one in Mr. Dixon’s work. The specimen
cannot now be found.

The Paris basin shell, when first described, was doubtfully considered to be a variety
of the existing species, under which name it was then published. M. Deshayes, in his
‘Hist. des An. sans Vert. du Bassin de Paris,” p. 18, has adopted the above specific
one, which was given to it by Mr. Jas. Sowerby, who considered it sufficiently different to
be entitled to a distinct position, and M. Deshayes is now of the same opinion. I regret
not having been able to see the British fossil.

3. MobioLa DIMIDIATA, 8. Wood. Tab. X11J, fig. 5.

Spec. Char. M. testd tenui, depressd, subcylindraced, elongatd ; pedi-regione brevi,
rotundald, valdé inequilaterali ; dimidiatim radiatd, umbonibus depressis ; margine ventrali
rectiusculo.

Shell thin, depressed, nearly cylindrical, elongate; pedal region short, rounded ; onc
half of the shell striated or rayed, the other smooth or naked; ventral margin nearly
straight.

Length, iths of an inch.

Locality. Highcliff, Barton (Edwards).

I have seen only a single specimen of this elegant species, but it is well marked ; it
approaches the cylindrical and stone-eating shells called Lithodomus. The strie cut
the shell diagonally into two nearly equal parts, covering the whole of the siphonal region
and extending from the umbo to the extremity of the margin, the other half of the shell is

free from these markings, with the exception of the extreme margin on the pedal side,
which has a few rays or ridges.
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I'his species 1auch resembles M. Bernayi, Desh. (An. sans Vert. du Bassin de Paris,
t. 11, p. 13, PL. 74, figs. 13—10), particularly in the outline, but it differs in having a
smaller pedal region. Our shell is ornamented between the rays on the siphonal region
with elevated ridges or regular lines of growth, decussating, as it were, the interspaces.

Fig. 15 is the cast of a shell in the late Mr. Dixon’s collection of Eocene fossils in the
British Museum; unfortunately it is without a locality. It resembles in outline the above
species.

4. Mobiora vorsata, Morris. 'Tab. X111, fig. 2.
MovpioLa DorsaTA. Morris. Qeol. Journ,, vol. x, pt. i, p. 158, pl. 11, fig. 14, 1854.

“ Arare species. The specimen is hardly sufficiently perfect for an exact determination
of its characters. Tt differs from the preceding specics (A£. Mitchelli) in the umbo not
being so terminal, and the form being less spathulate and more compressed.” (Morris.)

Locality. Sundridge (Prestwick).

The only specimen that I have seen is the one figured, and I am unable to add to the
description given by the proposer of the species. The prominent diagonal ridge is pro-
bably accidental, but the pedal side is considerably extended, if it be natural and not
forced out by pressure.

5. MopioLa ELEGANS, J. Sowerby. Tab. XII, fig. b, a—c.

MobpioLa ELEGANS. J. Sow. Min. Conch,, t. ix, left-hand figures.
— — J. Morris. Catal. Brit. Foss., p. 211, 1854,
MyTiLus ELEGANS. D’ Orbigny. Prod. de Paléont., p. 391, 1850.

Spec. Char. Testd lenui, ovato-clongatd vel subtrapezoidali, tumidd, subcarinald
pedi-regione  brevi, siphoni-regione rotundd ; margine dorsali paulo angulato ; striis
ulrogie divaricatis, spatio mediano levigato ; margine ventrali subrecto.

Shell thin, elongately ovate or subtrapezoidal, tumid, and obtusely kecled ; pedal region
short and rounded; dorsal margin obtusely angulated or curved; strie on both sides
divergent, middle plain ; ventral margin slightly contracted ; shell nacreous.

Length, 1% inch.

Localities. a, Highgate (Wetherell), Bognor, Richmond Park (J. Sowerdy), Clewer
Green? (Prestwick); c, Bracklesham, Barton (Edwards); &, Hordwell (Edwards).

This appears to have extended from the lowest to the uppermost of the Eocene
deposits ; it is not rare, and is subject to considerable variation. It is less pointed on the
pedal side than M. kastata. Our shell is thin, and some specimens are so irregularly
tumid as to form an obtuse keel or ridge from the umbo to the edge of the ventral margin
of the siphonal region, but in others this is by no means prominent, as if this keel were

9
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in some degree accidental. The strize on the siphonal region of the shell extend over
more than half the surface, and those upon the pedal region are few and faint, sometimes
obsolete. Mr. Sowerby speaks of a denticulated margin and a dentated hinge (note, p. 32,
Min. Conch.), and says that it is very abundant at Highgate. In the specimens from
Bracklesham the ridges or rays are small, with broad interspaces; in those from High-
gate the ridges are about the same breadth as the interspaces ; those from Bramshaw have
broad, flat ridges, with only narrow lines of separation, the Highgate specimens being
intermediate. Casts of this or of some proximate species found at Harwich are in the
Museum of the Geological Society.

There are three different forms which I have figured, considering them all to belong to
the same species, from my inability to draw a line of distinction between them. Among

the Highgate specimens elongated as well as abbreviated specimens may be seen ; fig. 5 a
looks like a distortion.

6. Moprora Eximia, §. Wood. Pl XIII, fig. 6, q, &.

Spec. Char. M. testd minimd, ovato-ellipticd, obliqud, valde inequilaterali, pedi-regione
brevi, rofundald ; siphoni-regione latiore ; spatio submediano parvo, levigato ; striis fenu-
tbus, exilissimis ; margine ventrali arcuato.

Shell small, ovately elliptical, oblique, very inequilateral ; pedal region small, short, and

rounded ; siphonal region broader ; central region free from striz, ventral margin rounded.
Length, th of an inch.

Locality. Highcliff, Barton (Edwards).

A specimen of each valve of this elegant little shell is in the cabinet of Mr. Edwards,
and these are all that I have seen. I imagine them to be full grown, as the muscular
markings are deeply seated; the anal adductor impression is large, of an ovate form, and
situated a little beyond the hinge-line; the one in the pedal region is about half the size,
situated near the umbo; the two are connected by a distinct mantle-mark. The strize
cover the surface of the shell, excepting a small space on the pedal side of the ventral
region; this naked space occupies about one fourth of the surface, and it is less, com-
paratively, than upon any of our larger species covered with this kind of ornament.
This character more especially, as well as a difference in outline, will, I consider, dis-
tinguish it from the fry or young of any other species with which it was associated.
The inner margin of our shell is crenulated all round, excepting the small space in the
ventral region; the crenulations on the pedal side are few and large. The umbo is:
moderately elevated, and the shell, for its size, appears to be strong.
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7. MopioLa FLABELLULA, S. Wood. Tab. X111, fig. 9, a—c.

Spec. Char. M. testd tenui, clongatd, irrequlariter trapeziforms ; pedz’-reyz’dne parvd,
brevi ; siphoni-regione elongatd et latiore ; radiato-costulatd, costulis magnis, depressis, ali-
quando dichotomis ; margine ventrali subsinuato.

Shell thin, elongate, irregularly trapeziform ; pedal region small and short; siphonal
region elongate and broader; radiately rayed with broad, depressed ribs or riblets, which
sometimes divide or bifurcate; ventral margin slightly curved.

Length, 1 inch,

Locality. Hempstead (Edwards).

Three specimens of this shell have lately come into the possession of Mr. Edwards, and
I think they are entitled to be considered as belonging to a distinct species. The shell is
different from M. nodulifera in its more elongated form and in the radiations not being
noduliferous. M. pectinata, Lamarck, approaches it in some characters, but the outline is
different, and that shell has more numerous radiations.

8. Mopiora masTATA, Deshayes. Tab. XII, fig. 6, a, 6.

Moprora HASTATA. Desh. Coq. Foss, des Env. de Par., t. i, p. 361, pl. 38, figs. 13, 14,
1824.
—_ —_ Id. An. sans Vert. du Bassin de Par,, t. ii, p. 13, 1860.
— ELEGANS. J. Sow., in Dixon’s Geol. of Suss., p. 94, pl. 44, fig. 13, 1850.
MyrrLus HAsTATUS. Desh. Ency. Méthod. Vers,, t. ii, p. 563, 1830.

Spec. Char. M. testd ovalo-elongatd, subulatd, valde recurvd ; dorso obliqué angulatd ;
striald ; striis divaricatis, spatio mediano levigalo ; pedi-regione brevi, profundé crenulatd.

Sheli ovately elongate, tapering, greatly recurved; dorsal margin obliquely angular;
striated strie divaricating; central space smooth; pedal region short, pointed ; margin
deeply crenulated.

Length, 1} inch.

Localities. Brook (Edwards), Bognor.

There is a considerable curvature in the ventral margin of this species, and the shell
is elevated into an obtuse keel curving from the umbo; in these characters it differs
from M. elegans, and it appears to be identical with the Paris basin species. The whole
of the siphonal region is deeply and coarsely striated ; these striz bifurcate towards the
siphoni-lateral margin, and extend a little over the obtuse keel or ridge, beyond which
they immediately become finer, and are soon lost in the naked ventral region. The
pedal region is very small, angular, or obtusely pointed, and on the margin of this are a
few coarse, radiating striee or ridges. The ventral region is strongly marked with lines of
growth.
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9. MoprorLa Mircuriri, Morris. Tab. XI1II, fig. 10.

Mopiora MitcaELLl. Morris. Geol. Journ., vol. x, pt. 1, p. 138, t. 2, figs. 12, 13, 1854.
— — Id. Catal. Brit. Foss., p. 211, 1854.

Spec. Char. *“ M. festd tenui, levi, subtrigond, anticé obtusd, postice dilatatd ; cardinc
marginali recto.”’

“ A somewhat trigonal, depressed, and dilated shell, with the umbones obtuse, the
dorsal line straight, the byssal margin nearly straight or but very slightly curved, the
surface nearly smooth or faintly marked by lines of growth.” (Morris.)

Lengtt, 1 inch.

Localities. New Cross, Deptford, Lee and Blackheath (Morris).

“This species is near to Dreissena antiqua, Mell., but the dorsal margin is more pro-
duced, and the general character of the shell more spatulate.”

“Not rare in the upper part of the Woolwich series, but it is rarely found perfect.”
Mr. Prestwich’s cabinet.

10. Mopnrora xonvrieria, 8. Food. Tab. X111, fig. 8, «, 6.

Spec. Char. M. lestd {tenui, irrequlariter trapeziformi, valde inequilaterali ; pedi-
regione parvd, margine subrotundald, siphoni-regione magnd, dilatatd; extus radiatim
striatd, striis magnis, bifurcatis, noduliferis ; margine ventrali incurvd.

Shell thin, irrcgularly trapeziform, very inequilateral; the pedal region small and
rounded, siphonal region expanded, covered with large, birfurcating, and nodulous radia-
tions ; ventral margin somewhat curved.

Lengtk, % an inch.

Locality. Barton (Edwards).
One specimen is all that I have seen, but its ornamentation 1s so different from

that of any other species that I think it must be distinct. The stric which cover the
entire surface are peculiar in bifurcating at a very early period. Near the umbo they do
not amount to more than half a dozen, while at the outer margin of the siphonal region
as many as thirty-five may be counted ; these striz are rather broader than the interme-
diate spaces, and they are ornamented with a small knob or thickening at regular

distances.

11. Mobrora Nystu, Kickz, MSS., sec. Nyst. 'T'ab. X1I, fig. 8, ¢, 6.

MymiLus Nystir.  Nyst. Coq. Foss. Belg., p. 270, pl. 20, fig. 8 4.
— —  Id. Rech. Coq. Foss. de Tloesseit et Kl Spau., p. 14, Ne. 35, pl. 3
fig: 35, fide Nyst.
—  HaSTATUS. Goldf. Petr. Germ., n. 179, pl. 131, fig. 13.
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Spec. Char. M. testd elongato-ovatd, obliqud, incurvd, striatd ; striis nuinerosis, radi-
antibus, divaricatis, spatio mediano levigato ; pedi-regione brevi, margine rotundato, crenu-
lato ; regione dorsali subarcuato.

Shell elongately ovate, oblique, incurved, striated; striee numecrous, radiating, and
divaricating ; middle portion smooth; pedal region short, with rounded and crenulated
margin ; hinge-line somewhat arched.

Length, 2 inches.

Localities. Brockenhurst (HZdwards).

Belgium, Hoesselt (Vyst).

This does not appear to be rare in England.

I agree in opinion with M. Nyst, that this is quite distinct from M. kasfata, Desh.,
but that it is the one so called by Goldfuss. Our shell agrees precisely with the Belgian
fossil. This appears to be intermediate in form between M. elegans and M. hastata ;
it has a greater curvature in the ventral region than that of the former, but less so than
in the latter, and it attains to a greater magnitude than either. 'The.rays multiply upon
the older portion of the shell, having there double the number that there are upon the
younger shell. The ventral region is free from rays, and the hinge appears to possess two
or three teeth. 'These are wholly irrespective of the denticulated margin produced by the
few coarse rays which cover the pedal region.

12. Mobrova Presrwicatr, Morris. Tab. XIII, fig. 7.

Mop1iors Prestwicnir, Morris. Mem. Geol. Sarv,, pp. 46, 147, t. 2, fig. 5, 1856.
— NysTIANA. Forbes. Ut supra (name only).
—_— — Morris. Catal. Brit. Foss,, p. 211, 1854.

Spec. Char. ** M. ftestd ovato-clongatd, angustd, subdepressd, superné  dilatatd, longitu-
dinaliter striatd ; striis numerosis obscuris, margine crenulato ?”

“An ovate, elongate shell, of somewhat spathulate form, marked with numerous
radiating but rather obscure striee.” (Morris.)

Lengtt, 1 inch.

Jocality. Hempstead Cliff (Morris).

The name of Nystiana was originally given to this species by the late Prof. E. Forbes, as
written upon the plate above referred to. There was, however, no description appended,
and the specific name having been already used in this genus, the describer considered
himself justified in revoking the one first imposed, and I have for the same reason fol-
lowed his example.

A mass of clay in Mr. Edwards’s cabinet, with a surfuce an inch and a half square, has
not less than twelve specimens of various sizes upon it, with the exterior upwards, and it
is somewhat singular they should all lie in that position ; they appear to be single valves.
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With them are numerous specimens of a species of Hydrobia, from which I should
imagine it to be an estuary species. The exterior is covered with exceedingly fine strie,
those on the siphonal region being rather larger and more distant, and the pedal side of
the ventral margin is slightly contracted, giving a gentle curvature to the base. The
hinge-line is straight, and extends half the length of the shell. The pedal region occu-
pies about one fifth of the specimen.

13. MovpioLa pyeMEA, S. Wood. Pl XIII, fig. 4, «, .

Spec Char. M. testd minutd, oblongo-ellipticd, tenuissimd, tumidd, striald, striis in
medio interruptis ; pedi-regione parvd, subacutd, angustiore ; margine dorsali subangulatd ;
margine ventrali subrectd.

Shell minute, elliptically oblong, very thin, tumid, striated, with a small, naked space
in the ventral region; pedal region small, pointed; dorsal margin obtusely angulated ;
ventral margin nearly straight.

Length, ith of an inch.

Locality. Barton (Edwards).

This small and elegant little shell differs from /. ezémia in the outline, and also in the
striation. 'The exterior is covered with strie, except on a small space of the ventral region,
which is naked. The contour of this species is less rounded than that of eximia, and the
striee are fewer and broader. The dorsal edge is covered with crenulations, like those on
the so-called Modiolarca, but these are merely extensions of the prominent rays which
project at the margin.

14. Mobpiora SEMI-NUDA, Deskayes. Tab. XIII, fig. 1, 4, &.

Mop1oLA SEMI-NUDA. Desh. Coq. Foss. des Env. de Par, t. i, p. 264, pl. 39, figs. 20—22.
— —_ Morris. Catal. Brit. Foss,, p. 211, 1854.
— — Desk. An. sans Vert. du Bassin de Par., t. ii, p. 12, 1860.

MvyTiLus SEMI-NUDUS. Desk. Ency. Méth. Vers,, t. ii, p. 569, No. 36, 1850.
—_ —_ D’ Orbigny. Prod. de Paléont., t. ii, p. 424, No. 1634, 1850.

Spec. Char. M. lestd ovato-ellipticd, cordatd, tumidd, tenwissimd, fragili, striatd;
sirits exilissimis ornald ; spatio submediano levigato; wmbonibus minimis, depressis, sub-
terminalibus.

Shell ovately elliptical, heart-shaped, inflated, very thin and fragile, ornamented with
very fine strie ; centre portion plain, or free from radiating ridges; umbones small, de-
pressed, and nearly terminal.

Length, $ths of an inch; Zeight, % an inch.

Localities. Barton (Fdwards).

France, Senlis, Grignon (Deskayes).
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This is an extremely delicate shell, and very rare; a few specimens, however, are
quite perfect, and will bear a fair comparison. The shell to which it most nearly
approaches is the common British species, M. marmorata, but it differs essentially in several
characters; these have been pointed out by M. Deshayes, the founder of the present
species. The British fossil appears to correspond with the French shell, so far as depen-
dence can be placed upon figures and descriptions, and I have not been able to see a
specimen of the latter. The strie on the pedal region are very large or broad, becoming
narrower towards the central smooth space, where they terminate with two or three very
fine lines; the radiations on the siphonal region are not so broad; all the rays are flat,
with narrow depressions between them. The smooth or naked central space occupies
about one third of the surface of the shell, and the lines of growth are here distinctly
visible, sometimes raised almost to ridges. The rays on both regions of the French shell
are represented of the same size, but they are not so on ours.

One of Mr. Edwards’s specimens has enclosed within its valves no less than three
others, enveloping one another; one of these enveloped specimens is in a reversed
position. '

15. Mobpriona siMpLEX, J. Sowerdy. Tab. X1I, fig. 7, a, 0.

Mobp1oLa simpPLEX. J. Sew., in Dixon’s Geol. of Suss,, pp. 117, 225, t. 14, fig. 16, 1850.
—_— — Morris. Catal. Brit. Foss., p. 212, 1854.

Spec. Char. M. testd tenui, elongatd, oblusé cuneata vel subtrapeziformi, levigatd ;
umbonibus minutis, depressis, subterminalibus ; pedi-regione brevi, contractd ; siphoni-
regione latiore, compressd ; margine dorsali rectd, extensd.

Shell thin, elongated, obtusely wedge-shaped or obtusely trapeziform, smooth ;
beaks small, depressed, nearly terminal; pedal region very small and narrow ; siphonal
region broad and compressed ; dorsal margin straight and extended.

Length, 1% inch.

Localities. Bognor and Herne Bay (Edwards).

Mr. Sowerby says, « It is like M. depressa of  Min. Conch.,” but is more pointed.”

There appears also to be a little difference in outline; the dorsal margin is less curved
and more extended, and the siphonal region is rather more compressed.

16. Mop1ioLA SUBCARINATA, Lamarck. Tab. XTI, fig. 9.

MobroLa sUBCARINATA. Lam. Ann. du Mus, t. vi, p. 222; and t. ix, pl. 17, fig. 10 4, 5.
- — J. Sowerby. Min. Conch., pl. 210, fig. 1, 1818.
— —_ Desh. Coq. Foss. des Env, de Par., t. i, p. 256, pl. 39, figs. 4, 5.
— — Morris. Catal. Brit. Foss., p, 212, 1854,
—_ — Desh. An. s. Vert. du Bassin de Par,, t. ii, p. 25, 1860.
Mry1ILys — D’ drchiae. Foss. du gr. numm. dans Mém. de la Soc. Géol. de
Fr., 2 sér., t. iii, pp. 433, 453, 1850,
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Spec. Char. M. lestd tenui, ovato-oblongd, obliqud, gibbosd, levigatd, subcarinald,
valde inequilaterali, sipkoni-regione latiore ; margine ventrali incurvald, margine dorsali
convexiusculd ; striis accretionis notatd.

Shell thin, ovately oblong, oblique, gibbous, smooth or with visible lines of growth,
subcarinated ; very inzquilateral, with siphonal region the broader; ventral and dorsal
margins curved, but not parallel.

Length, 2 inches.

Localities. Highgate (Wetherell), Newnham P (Prestwich).

Mr. Sowerby, in * Min. Conch.” above referred to, considers this as doubtfully identical
with the Paris basin shell, but thinks it probable it may be the same as M. modiolus of
Brocchi.

In the first part of ¢ Coq. foss. des Env. de Par., t.i, p. 256, M. Deshayes has
rejected the British fossil from among his synonyms on account of its dissemblance, but
he has admitted it with a mark of doubt in his second part (Descr. des An. s. Vert., t. 2,
p- 25). I am unable to throw any light upon this disputed point, and have therefore left
it with the name originally given by Mr. Sowerby, but I fully agree with the French author
that it cannot be united to M. modiolus, Linn. M. Deshayes says his shell very closely
resembles an oriental species which Mr. Hanley has named Modiola Metcalfei, except that
in the recent shell the dorsal edge is more elongated ; but it is not so in our fossil, which
bears a very strong resemblance to the Indian shell, and I think it probable the three may
be united under one name. There is in the recent British species and Crag fossil,
M. modiolus, considerable variation, more so than is exhibited between the Eocene fossil
and the Indian species.

17. Mobiona suLcata, Lamarck. 'Tab. XIII, fig. 11.

MovioLa suLcATA. Lam. Ann. du Mus, t. vi, p. 222; and t. ix, pl. 17, fig. 11 g, 5.
-— — Desk. Coq. foss. des Env. de Par., t. i, p. 258, t. 39, figs. 9, 10.
— — Morris. Catal. Brit. Foss,, p. 212, 1854.

— — Desk. An. sans Vert. du Bassin de Par,, t. ii, p. 13, 1860.

MyTILus suLCATUS. Desk. Eney. Méth. Vers., t. iii, p. 566, No. 26, 1830.

Spec. Char.  « Testd clongatd, spathulatd, obliqud, depressd, anticé posticéque longi-
tudinaliter sulcatd, in medio levigald ; umbonibus minimis; margine antico brevissimo,
crenulato.”

Shell elongate, spathulate, oblique, depressed, both sides striated or radiated ; central
portion smooth ; umbones small; anterior margin (pedal region) very short, crenulated.

Length, 3ths of an inch.

Localilics. Barton (Edwards).

France, Grignon, Parnes (Deshayes).



BIVALVIA. 13

There is a single specimen only of this species in Mr. Edwards’s cabinet, and this
unfortunately is not in very perfect condition, but the figure is faithful, though a little
improved. Our shell strongly resembles the figure and description of the French fossil
above referred to, and I think it may be safely considered as belonging to that species.
A recent species has this name, but it is quite distinct. M. Deshayes says the fossil is
entitled to priority.

18. Mop1ora TENUISTRIATA, Melleville. 'Tab. XIII, fig. 3.

MopioLa TENUISTRIATA. Mellev. Mém. sur les Sab. Tert. Inf. du Bass. de Par. (Ann. des
Sc. Géol., 1843), p. 39, pl. 2, figs. 17—19; and pl. 3, figs.
9, 10.

Spec. Char. M. testd ovato-ellipticd, tumidd, tenui, fragili, utroque pariter rotun-
dald, pedi-regione parvd; superficie omnino striald, striis tenwissimis, radiantibus ;
striis incrementi elevatis, decussalis.

Shell ovately elliptical, tumid or deep, thin, and fragile, equally rounded at both
extremities ; exterior wholly covered with strie; radiating lines fine and thin, decussated
by elevated lines of growth.

Length, iths of an inch.

Locality. Barton (Zdwurds).

This elegant shell is very rare as a British fossil, and of extreme tenuity. M. Melle-
ville gives two figures of his species, presenting considerable diversity of character. The
British fossil corresponds more closely with his figures § and 10, pl. iii, both in the
outline and ornament. Our shell has the umbo almost at the extremity, and very slightly
projecting. The fine, radiating strize are regularly cut by lines of growth, making the shell
appear as if punctured or cancellated.

19. Mobiora ? Tusicora, S. Pood. Tab. XIII, fig. 12, g, 4.

Spec. Char. M. testd subcylindraced, levigatd, tenui, valde in@quilaterali ; marginibus
dorsali et ventrali subparallelis ; pedi-regione parvd, rotundatd ; siphoni-regione compressd.

Shell subeylindrical, smooth and thin ; dorsal and ventral margin nearly parallel ; very
inequilateral ; pedal region small and rounded; siphonal region compressed.

Length, gths of an inch; Aeight, ith.

Locality. Whetstone?

In the museum in Jermyn Street is a specimen of the matrix of London Clay with
several tubes of the Zeredo, and located with them are two or three individuals of a
Modiola ?; these latter have apparently taken their abode in the hollow of the tubes. The

10
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specimens"are unfortunately not very perfect, but a portion of - the shell is visible on one
of them; this appears to have been quite smooth and free from strizz of any kind.
Assuming this cylindrical state .to be the true character of the shell, it resembles that
section of the genus called Zitkodomus, but whether this form be produced from a con-
fined position it is diflicult to say. Unlike the generality of the cylindrical species, the
siphonal region of our shell, if not distorted, is much compressed, and the margins are
quite closed.

This species somewhat resembles . angusta, Desh. (Coq. foss. des Env. de Par,,
t. 1, p. 266, pl. 41, figs. 6—8), but it differs in having the umbo terminal, and our shellis
much more unequally tumid. The locality is unfortunately not known.

20. MoproLa unpuLaTA, 8. Wood. Tab. XIII, fig. 18, 4, &.

Spec. Char. M. testd tenui, depressd, elongato-cuneatd ; siphoni-regione latiore, de-
pressd ; extus levigatd, undulatd. '

Shell thin, depressed, elongately wedge-shaped; siphonal region broad, depressed ;
externally smooth, and undulating.

Length, 2 inches.

Localities. Harwich and Bawdsey.

There are two specimens of Septaria in the Museum of the Geological Society,
marked respectively Nos. 8290 and 15314, presented by the Rev. J. Holmes, to which
are attached the above localities ; they bear the impressions and the greater part of the
shell of a few specimens of a species of Modiola, but in a compressed and mutilated con-
dition ; they are, however, sufficiently perfect to show, by. their lines of growth, that they
most probably belonged to a species quite distinct from any other Eocene form, or at least
from any that I am acquainted with. The undulations of the exterior do not look as if
they could have been produced by compression or accident.

The entire figure () is a restoration.

Tab. X, fig. 5, represents the fragment of a shell which appears to belong to this genus,
and the ornamentation is so peculiar that I think it deserves to be represented in order to
call attention to its existence. It is from Highcliff, Barton, and is in Mr. Edwards’s
cabinet. The strie, or rather coste, which cover the dorsal portion of the siphonal
region, are few and very large, differing from those upon the other part of the shell, from
which character it might be called diversa. Some species have the strize of the same
magnitude all over the surface, in others the strize are smaller or narrower on the dorsal
portion of the siphonal region, and this diversity is, T think, a good mark of distinction.
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Ostrea pulchra, page 30.

Specimen from near Reading, with connexus preserved. Mus. Edwards.
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TAB. IL

Ostrea gigantea, page 23.

a. outside view of lower valve, showing a very small mark of attachment.

Mus. Bowerbank.

b. inside view of upper or right valve. Mus. Edwards (P elephantopus).
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TAB. IIL

Fie.
1. Ostrea Bellovacina, page 17.

a. outside view of upper valve from Charlton. Mus. Edwards.

6. outside view of lower valve ) .

2. Ostrea cymbulsides, p. 20.
From Herne Bay. Mus. Bowerbank.

3. Ostrea prona, p. 29.
From Brockenhurst. Mus. Edwards.

4. Ostrea flabellula, p. 21.

a. outside, normal form, from Bramshaw. Mus. Edwards.
d. outside, abnormal form, from Barton. ’
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Fi6.

1. Ostrea tabulata, page 31.

a. outside view, upper valve, from Bognor. Mus. Edwards.
6. outside view, lower valve, ’ Mus. Jermyn Street.

2 a. outside view of the upper valve of an oyster from Clarendon, with greatly
incurved umbo like Exogyra; supposed to be the young state of O. pulchra.
Mus. Edwards.

2 6. inside of another specimen, with margin denticulated near the hinge, same
locality, supposed also to be the young state of O. pulchra. Mus.
Edwards.

3. Ostrea flabellula juv.? page 21.
From Barton. Mus. Edwards.
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Tia.
1. Ostrea callifera, page 18.
a. inside view of lower valve. Mus. Jermyn Street.
6. united valves, umbo inflected in a contrary direction. ~ Mus. Edwards.

2. Ostrea adlata, p. 16.

a, 6. out and inside views of lower valve. Mus. Edwards.
c. inside view of upper valve. Mus. Edwards.
d. nside view of lower valve, abnormal state. Mus. Edwards.

3. Ostrea marginidentata, p. 27.

a. inside view of upper valve, showing the altered form of muscle-mark.
Mus. Edwards.

d. inside view of lower valve, with normal form of muscle-mark. This
specimen had been attached by the entire outer surface. Mus.
Edwards.
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TAB. VL

Fi1a.
1. Ostrea tenera, page 31.

Specimen from Bracklesham. Mus. Edwards.

2. Ostrea dorsata, p. 20.

Specimen with united valves, showing it to have been attached to some cylindrical
body, which circumstance had communicated a semi-cylindrical elevation to the
centre of both valves. Mus. Edwards.

3. Ostrea multicostata ? p. 28.
From Bracklesham. Mus. Edwards.

4. Ostrea longirostris, p. 26.

Specimen of lower valve, with a broad mark of adherence. This specimen has been
perforated by several stone-eating bivalves. Mus. Edwards.
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Fia.

. Ostrea velata, page 33.

b. outside view of upper valve, showing the broad strie. Mus. Edwards.

. Ostrea picta, p. 28.

Mus. Brit.

. Ostrea Bellovacina, p. 17.

a. outside view of lower valve, from Peckham. Mus. Edwards.
b. inside of upper valve, from Peckham. The exterior of this specimen is free
from radiating costee. Mus. Edwards.

c. portion of the outside of upper valve of another specimen from Peckham.
Mus. Edwards.

. Ostrea inflata ? p. 26.

Mus. Edwards.

. Ostrea Vectiensis, p. 32.

a. inside view of right valve. Mus. Jermyn Street.
b. » left valve. ”
(? Ostrea gryphina. Forbes.)
c. inside of upper valve of a very thick (old?) specimen, much elevated.
Mus. Jermyn Street.

(? Ostrea Sparnacensis.)

. Ostrea gryphovicina, p. 25.

a. outside view of lower valve. Mus. Wetherell.
5. inside of the lower or left valve, showing the linear hinge-area. Mus.
Bowerbank.

Ostrea cyathula? . 19.
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TAB. VIIL

Fic.
1. Spondylus rarispina, page 51.

a. view of the inside of the left or free valve.
b. ' outside of the same. Mus. Edwards.

2. Ostrea aliena, p. 16. Mus. Edwards.

3. ,, cyathula, p. 19. ”

4. ,, zonulata? p. 34. )

5. ,, Aflabellula (var. modicella), p. 21. Mus. Edwards.
6. ,, gigantea, p. 23. Mus. Edwards.

-3

. Pecten Prestwichii, p. 42.

a. left valve. Mus. Bowerbank.
b. right valve. Mus. Prestwich.

The portion beyond the fracture in the right valve is made up.

(98]

Pecten 30-radiatus? var. 40-radiatus, p. 45. Mus. Brit.
9. Pecten idoneus, p. 41. Mus. Edwards.

10. Pecten duplicatus, p. 41.
a. view of the outside of the right valve. Mus. Edwards.

b. ” ” left valve, with imperfect ? auricles.

Edwards.

c. view of the inside of the left valve of a more elevated specimen.

Wetherell.

11. Pecten bellicostatus, p. 38. Mus. Edwards.

Mus.

-Mus.
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TAB. IX.

Fie.
1. Anomia tenuistriata, page 13.

a. view of outside of the upper valve, normal form. Mus. Edwards.

6. ,, inside of the lower valve. Mus. Edwards.

c. ,, outside of the upper valve, with radiations. Mus, Edwards.

d. ,, inside of the upper valve, showing muscular impressions. Mus.
Edwards.

e. specimen showing the disproportion of united valves. Mus. Edwards.

2. Vulsella deperdita, p. 85.

a. view of a united pair of valves of medium form. Mus. Edwards.

6. right valve of a depressed specimen. Mus. Edwards.

c. view of outside of the left valve of an elevated specimen. Mus. Jermyn
Street.

3. Pecten reconditus, p. 42.

? a. orbicular specimen from Barton, with thirty rays.
b. left valve of an elevated specimen, with eighteen rays.
c. right valve of an elevated specimen, with twenty rays.

4. Pecten 30-radiatus, p. 45.
Right and left valves, with sections of varieties.

5. Pecten carinatus, p. 38. Mus. Edwards.

6. , squamula, p. 44, "
The two larger figures are magnified representations.

7. Pecten corneus, p. 39. Mus. Edwards.

a, c. views of the outsides of the right and left valves.
6. view of the inside of the left valve.
d. ”» ” of specimen from Highgate (var. cor-

neolus). Mus. Edwards.

8. Pecten contubernalis, p. 40. Mus. Edwards.
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TAB. X.

F1a.
1. Pinna affinis, page 55.

a. view of the left valve. Specimen from Bognor. Mus. Edwards.
c. var. inlermedia.  Mus. Prestwich.

2. Pinna pyriformis, p. 57. Mus. Prestwich.

3. Pecten duplicatus, p. 41.

A strongly imbricated specimen of the left valve, with perfect auricles, from
Highgate. Mus. Wetherell.

4. Ostrea zonulata, p. 34. Mus. Fisher.
5. Modiola diversa, p. 74.

Fragment of a specimen, enlarged. Mus. Edwards.

The line denotes the size of the specimen.
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TAB. XI.

Fia.
1. Avicula media, page 53.

a, d. right and left valves of an elevated specimen from Brockenhurst. Mus.
Edwards.
b, c. specimen from Barton. Mus. Edwards.

[

. Avicula papyracea, p. 54.

a. view of the interior of a young? specimen from Haverstock Hill. Mus.
Edwards.
b, c. adult specimens from Highgate. Mus. Edwards.

[

. Avicula arcuata, p. 53. Mus. Wetherell.
4. Lima compta, p. 48. Mus. Edwards.

5. Anomia scabrosa, p. 14. '

6. Lima expansa, p. 49. .

7. ,, soror, p. 49. ’

8. Pinna arcuata, p. 56. Mus. J. Sowerby.
9 ,, ~argaritacea, p. 56. Mus. Brit.
10. ,, pyriformis, p. 57. Mus. Prestwich.

The lines denote the size of the specimens.
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TAB. XII

Fia.
1. Mytilus affinis, page 61.

a, ¢, d. specimens from Colwell Bay. Mus. Edwards.
b. specimen from Barton. Mus. Edwards.

2. Mytilus strigillatus, p. 61. ”»
3. Dreissena Brardii, p. 59.

a. view of the interior of the left valve, in which is a specimen of the arenaceous
case of a SABELLA?P

4. Modiola depressa, p. 63. Specimen from Highgate. Mus. Wetherell.
5. Modiola elegans, p. 65.

a. var. inelegans, from Highgate. Mus. Wetherell.
b. elegans, from Highgate. Mus. Wetherell.
c. var. elegantior, from Hordwell. Mus. Edwards.
6. Modiola hastata, p. 67.
Specimens from Brook. Mus, Edwards.

7. Modiola simplex, p. 71.

a. specimen from Herne Bay. Mus. Edwards.
b. » Bognor. »

8. Modiola Nystii, p. 68. Mus. Edwards.

9. Modiola subcarinata, p. 71.
Specimen from Highgate. Mus. Wetherell.
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TAB. XIIL

Fio.
1. Modiola semi-nuda, page 70. Mus. Edwards.

2. »  dorsata, . 65. Mus. Prestwich.
3. »  tenuistriata, p. 73. Mus. Edwards.
4. »  pygmea, p. 70. v
5. »  dimidiata, p. 64. .
6. ,»  eximia, p. 66. '
7. »  Prestwichii, p. 69. »
8. »  nodulifera, p. 68. .
9. ,»»  flabellula, p. 67. "
10. »»  Mitchelli, p. 68. Mus. Morris.
11. ,»  sulcata, p. 72. Mus. Edwards.

12.  ,, ? tubicola, p. 73. Mus. Jermyn Strect.

13. ,»  undulata, ». 74. Mus. Geol. Soc.
6. an imaginary specimen.

14 ' Deshayesii, p. 64.
15. ,,  dimidiata? (cast of), p. 64. Mus. Brit.

The lines denote the size of the specimens.
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<

21, MoproLa Barronexsis, S. Wood.  Tab. XIX, fig, 18,

A small specimen of a Modiola, of which the figure above referred to is a repre-
sentation, has very recently come into Mr. Edwards’s possession. It is not in a state of
preservation sufficient for full and fuir description, and I have proposed the above name
provisionally. It appecars to be covered entirely with large rays or costulic; it is more
clongated than the fragment figured at fig. 5, Tab. X, and it has not the diversified rays
which ornament that shell.

22. Mobrora (P) crassisTRIATA, Fdwards, MS. Tab. XIX, fig. 10.

Spec. Char. M. testd parvd, ovafo-trigonuld, teani, siphoni-regione depressiusculd,
radiatim costellatd aul crassistriald ; costellis vel siriis rotundatis, dichotonis ; umbonibus
minimis, subterminalidus ; margine cardinali subrecto.

Shell small, ovately triangular, thin; siphonal region somewhat depressed, covered
with thick radiations or riblets, rounded and bifurcating ; beaks small, nearly terminal ;
dorsal area straight,

Length, % an inch.

Locality. Bracklesham (Edicards).

The specimen above described has recently been added to the cabinet of Mr.
Edwards, and I have considered it, as Mr. Edwards has done, a distinct species. 1t
differs from both of the previously described coarsely striated specics, flubellula and
nodulifera, being much shorter than the former, with the strie or riblets somewhat finer;
and from the latter, with which it agrees in form, it differs in not having the nodules of
that species. Our present specimen is a pretty shell, and the rays with which it is
ornamented are rounded, the spaces between them rather narrow, or at least they are less
so than the rays themselves. The specimen adheres too closely to the matrix to permit of
a removal, and the interior is entirely hidden. It bears some resemblance to . pectinala,
Lam. (Desh., ¢ Coq. foss. des Env. de Par.” t. 1, p. 259, pl. 89, figs. 6—8), but our shell
is shorter, more angulated, with a comparatively longer dorsal arca, and the strix arc
coarser.

The umbo in this is nearly terminal, with a very trifling projection of the pedal
region ; there is an uncertainty as to its correct admission into MModivla.

11
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Mobrora Desnavyesiana? J, Sowerby. Tab, XIX, fig. 19.

A shell from Mr. Edwards’s cabinet here represented is referred with doubt to the
Bracklesham species. The figure 14 of Tab. XIII was copied from Mr. Dixon’s work,
and a comparison could not be instituted. T have therefore thought it desirable to
represent the present specimen, as it presents a difference in outline, and may possibly
belong to another species; at least it constitutes a variety, which I will call Hemp-
steadiensis.

The form of our fossil is more pointed in the siphonal region than the figure of the
Bracklesham or the Paris Basin specimens; it is less regularly cylindrical, and not so
clongated, and there is a considerable slope from the extremity of the hinge-line to the
siphonilateral margin. Several casts of specimens have been found, and there is on one
individual a portion of the shell remaining which is very smooth and glossy, and with a
magnifier the fine and faint cross or radiating strize may be seen. The animal appears
to-have formed for itself a thickened lining to the crypt in which it dwelt, The only
locality at present known is Iempstead, where it is found embedded in the shell of an
oyster.

In the ¢ Quarterly Journal of the Geol. Soc.’ for November, 1862, p. 330, is a paper
by Dr. Sandberger, in which he speaks of a fossil from Hempstead as identical with Aod.
delicatula, Desh. This British fossil was reccived by him from Mr. Edwards, and is the
same species as the one I have had figured, but I cannot coincide in Dr. Sandberger’s
opinion. The following differences appear to me to be sufficient to keep the English and
the French shells specifically distinet. The umbo is more terminal, the ventral margin
less convex, the dorsal or hinge area shorter, and the siphonal region is more oblique and
pointed in our shell than in M. delicatula. My comparison is dependent upon the
characters given by M. Deshayes; but judging from the figure and description by that
accurate and able naturalist, I think the two forms cannot be specifically united.

28. MobiorLa (?) consoBrINA, 8. Food, Tab. XIX, fig. 17.

Length, 2 inches.

Localily. Alum Bay (Fisker). .
One specimen is all that I have yet scen, and that unfortunately is not in a condit

for fair determination. It was found, Mr. Fisher tells me, in the Bracklesham bed at
Alum Bay; the specimen is firmly imbedded in the matrix (u sandy marl), by which the
interior is hidden, and the umbonal region is not quite perfect. It differs from /U sul-
cancellata principally in having fewer and coarser rays, and it has not the concentric ridges
or distinct lines of growth subcancellating the exterior of that species. The figure has

ion
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been a little too much improved at the umbo, and it is difficult in its present condition
to say whether it belongs to Mylilus or Modiola. Its present name is merely
provisional.

16*. Moniora suscariNaTa ? Lamarck. Tab. XIX, fig. 20.

At page 71, Tab. XII, fig. 9, is figured and described a shell from the London Clay
at Iighgate, and referred with doubt to Lamarck’s specics from the Paris Basin,
Mr. Edwards has since obtained a specimen from Barton, with the general characters
of the French specics, althongh differing in some minor particulars, and I have thought it
desirable that it should be represented. In comparing our present specimen with the
figure of the Paris Basin species, there appears a difference in the length of the hinge-area,
and also in the direction of the margins, both the dorsal and ventral margins being more
curved in the French shell than in our own; there is also a slight difference between
the Barton specimen and the one previously figured from Highgate, which has a more
Prominent or subcarinal projection, with the umbo rather more terminal.

Our shell is covered with clevated or rather imbricated lines of growth, and these are
more distant upon the siphonal region than upon the other parts of the shell ; they appear
as if they once supported a fringed epidermis like that which ornaments the shell which
has been called 7. barbata.

Since the above was written and the figures engraved, I have seen a specimen in the
cabinet of Mr. Prestwich of the following dimensions :—38% inches in length, with a height
or breadth of 1 in., and a tumidity of an inch and half: this was obtained at Clarendon
Hill, near Salisbury, and I presume it to be the same as L. swbcariaata from Highgate.

24. MopIioLA SUBCANCELLATA, Edwards, MIS. Tab. XIX, fig. 15.

Localily. Barton (Edwards),

An imperfect specimen hns recently come into the possession of Mr. Edwards, to
which is attached the above specific name. It bears considerable resemblunce to two
8pecics from the Paris Basin, viz., 2fod. Rigawltii, Desh. (‘An. sans vert. du Bass. de Paris,
t. 1, p. 29, pl. 74, figs. 28, 24), and Mod. Levesquei (id., p. 80, pl. 75, figs. 4, 5); onr
shell appears to approach rather nearer to the Intter, and, if the specimens themselves
could be compared, might possibly be referred to that species; there are, however, some
differences which may be here pointed out. The Barton shell does not appear to have
been 8o broad or so high as that of the French species, neither has it so long an area for
connexus; the dorsal edge is finely but deeply denticulated, as that of Af, Levesquer is
also represented to be, but it does not appear so much curved as in the latter. There



78 EOCENE MOLLUSCA.

arc two rather unequal and not very perfect teeth immediately beneath the umbo, within
which is also the impression of the oral adductor; the external radiations are numerous
and flat, and they bifurcate at an carly age; the interspaces arc ornamented with raised
lines of growth, which impart to them an irregularly cancelluted appcarance, and these, if
they exist, are not represented in the Trench shell.  In the young state, the form
resembles more the normal state of Modiola, which it seems to have nearly lost in the
adult, where the umbo has become more pointed, like that of Ayfilus.

ARCA‘. Linnaus.

Generic Character. Shell inequilateral, generally equivalved, more or less quadrate
or trapezoidal ; ventral margin sometimes closed, at others open or sinuated ; externally
covered with radiating striee; umbones distant, with more or less open area for connexus;
hinge straight, with many tecth; palleal impression entire.

This is almost exclusively a marine genus, and compreliends nearly five hundred species.
Some of these, however, vary so materially in the form, number, and arrangement of the
denticles upon the straight and elongated margin of the hinge, as to have been separated
into several genera or sections, in accordance with those variations. The generality of
specics show an opening more or less in the ventral margin, indicating a habit in the
genus to spin a byssus,

In some few species there is an inequality in the valves; when this is the case, the left
one is the larger of the two, and this inequality is found principally in those species
which are without a sinuated margin.

The hinge, or dental area, is quite straight; this in some species is furnished with nu-
merous small teeth placed at right angles to the line of it ; in others, the denticles arc few in
number and are variously inclined, until they become at the extremitics parallel with the
hinge-margin, exhibiting every possible degree of intermediate variation. 'The shells that
have been generally included in this genus from the older rocks have most of them very
oblique denticles, like those of Cucullea, but they arc not restricted to that form of dcntitiox.x.
The area between the umbo and the dental margin over which the connector is spread 18
at times very large and open; the diverging and chevron-formed lines which ornament
this space are deeply impressed in the shell; into them a portion of the ligament l.lﬂs
been inserted for strength and protection, as also to have an intervening raised porthll
on which to act nas a fulerum. There is in this character an approach to Limopsis
in which there is an angular depression; but it has not any analogy with the bipartite or
amphidesmous form of conncxus, inasmuch as the action of the whole connector is ligi-
mental, acting by contraction and clongation. In Pecfunculus the area is marked with 8
single divergence, forming an obtuse angle; but in the present genus, in which some of
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the more inequilateral species have a large, open, and elongated space for connexus, the
linear portion diverges from the umbo at an acute angle; and thus a greater strength is
given to these lines than if they were spread over the entire surface.  1f the same mode of
divergence existed in the siphonal region of these shells, the lincar portions of the ligament
would be extended at an angle so obtuse, that they would be almost uscless for a ligature,
and thercfore another sct of divergent lines is formed on this part of the dorsal area, by
which a greater tenacity is obtained and the firmer nnion of the two valves is secared.

1. ARrca ArreNDICULATA, J. Sowerby. 'Tab. X1V, fig. 3, a—c.

Arca arpExDICULATA. J. Sow., Min, Conch,, t. 276, fig. 3, 1820.
— DUPLICATA. J. Sow. Min. Conch., t. 474, fig. 1, 1824.
— — Morris, Catal. Brit, Foss., p. 185, 1854.
—  LACTEA. Solander, in Brand, Foss. Hant., t. 8, fig. 106, 1766.
— suLcicosTA. Nyst. Coq. foss. Belg. p. 257, pl. 18, fig. 9, ¢, 4, 1843,

Spec. Char.  A. lestd elongald, sublrapezoidali, gitbosuld, inequilaterali, equivalvi,
radiatim slriald vel costulatd, concentrice decussald ; costulis duplicatis vel bifurcatis ;
8iphoni-regione longiore, obliqué truncald; pedi-regione superné angulald, inferné rotun-
dali ; umbonibus subprominentibus, tncurvis; ared connewis magnd, partim ornald.

Shell elongate, irregularly trapezoidal, tumid, inequilateral, equivalve, radiated with
Prominent lines or riblets, decussated by lines of growth; pedilateral margin angular
above and rounded below ; siphonal region angulated; beaks rather prominent, with a
large area for the connector, partly lineated.

Length, 13 inch ; height, 3ths of an inch,

Localities, Barton.

Belgivm, Vliermael, Hoesselt, and Lethen (Nyst,).

This species is in England restricted to the above locality, where it is not very
rare; and as I believe the four names above mentioned belong to one and the same specics,
I have adopted appendiculata as being the older of the four. The peculiar appearance
which suggested the name appears to be a plain and naked space on the pedal side of the
area for connexus, which is free from any diverging impressed lines, while they are distinet
on the siphonal side ; at least I presume this to be so; 1 am quite unable to sec anything
like appendages to this part of the shell. The exterior of the valve is ornamented with
radiating stris or riblets, and these generally duplicate, sometimes triplicate, on the outer
or older portion of the shell ; the lines of growth are prominent, decussating the interspaces
as well as the rays, which, in consequence, become somewhat nodulous, particularly over
the pedal region; the dental arca is furnished with teeth along the entive length; they
are at nearly right angles to the hinge-line, Lut mncline as they recede from the centre.



80 EOCENE MOLLUSCA.

2. Arca avicvrLiNa? Deshayes. Tab. XV, fig. 7, a, .

Anrca avicULINA.  Desk. An. sans Vert. du Bass. de Par,, t. 1, p. 887, pl. 66, figs. 15—17,
1858.

Spec. Char.  A. testd elongatd, angusto-subcylindraced, depressiusculd, inequilaterali,
radiatim eleganferque costellatd ; costellis inequalibus, in medio tenuibus ; extremitatibus
crescentibus, elevalis, subimbricatis ; umbonibus depressis, brevibus ; ared connexds parvd ;
ared dentali pancidentald.

Shell slender, elongate, subeylindrical, somewhat depressed, inequilateral, elegantly
covered with rays or small ribs ; rays smaller or thinner in the centre, enlarging towards
the lateral margins ; beaks small, depressed ; area of the connector narrow ; dental margin
sparingly furnished.

Length, 13 inch ; Zeight, 3ths.

Localities. Bracklesham, Bramshaw, Brook (Zdwards), Huntingbridge (Fisker).

This is an clegant species, and, I belicve, not very rare. There is considerable
difference between our shell and the figure of the French species, to which it is here
doubtfully referred ; but I feel unwilling to separate them upon what do not appear to be
essential distinctions. There is also a difference between the British specimens from
different localities, those from Bramshaw and Brook being more delicately rayed than
those from Huntingbridge and Bracklesham. In general, our shell appears to be less
cylindrical than that of the Paris Basin species; but in this character our own specimens
vary materially. The principal difference is in the position of the umbo, which is more
cceentric in the British than in the French shell, and in this character the former more
closely approaches 4. inferrupta, where the siphonal region is also broader or higher; but
it differs from that species in being longer, differently rayed, and in having the central
portion somewhat compressed, with an inflated or tumid siphonal region.?

3. Anca BIaANGULA, Lamarck. Tab. XIV, Fig. 1, a—.

Anca praNeurLa, Lam. An. du Mus,, t. vi, p. 219, 1809, and t .ix, pl. 19, fig. 4, g, &, 1824+
— — Desh. Coq. Foss. des Env. de Par,, t. i, p. 198, pl. 34, figs. 1—6, 1824.
~ BranpERL J. Sowerby. Min. Conch., t. 276, figs. 1, 2, 1821,

— uYANTULA. Desh. Coq, Foss. des Env, de Par, t. i, p. 199, pl. 34, figs. 7, 8, 1824.
— — Goldf. Petr. Germ,, vol. i, p. 143, t. 122, fig. 3, a—d, 1826,
Byssoaroa Branperr, J. Sow., in Dixon’s Geol. Sussex, pp- 92, 169, t. 111, fig. 23, 1850.

I

Le

! Since the above has been in press, I have seen the description and figure of Arca Laekeniand, '
Hon. (* Deser. suce. de quelq. nouv. esp. des terr, tert, Eoc. des env. de Brux.,’ p. 7, No. 15), a species which
more resembles our fossil than does the one to which it is here doubtfully assigned, but the rays upoh our
shell are somewhat different; they are apparently more distant, and have intermediate strise, which 8
neither shown nor said to exist upon the Belgian fossil, I think, however, that when specimens of each
can be compared, they may be found to be identical.
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Spec. Char. A. ltestd variabili, plerumqué oblongd, angustatd, subtetragond, sub-
obligud, valde inewquilaterali, siriald; wmbonibus distantibus, recurvis; siphoni-regione
productd, biangulald ; siriis radiantibus, numerosis, squamoso-granulatis.

Shell variable, for the most part elongately oblong; somewhat oblique, very inequi-
lateral ; umbones distant, recurved; siphonal region much the larger, biangulated ; striw
numerous, granulated, and slightly imbricated.

Length, 8 inches ; height, 1 inch.

Localities. Bracklesham, Selsey; var. 3, Barton.

France, Grignon, Courtagnon, Senlis, Valmondois (Des?.).

The ligamental arca in this species has a broad, flat, and deep depression, with chevron-
formed lines, which when the valves are united form lozenge-shaped ornaments imme-
diately beneath the umbo, one within the other, the smaller closely approaching the
hinge-margin ; sometimes there is another set of the lozenge-shaped marks on the siphonal
region, but these latter are more often only parallels to the radiating umbonal lines. In
specimens from Barton this area is tinged with a dark-red colour by the remains of the
ligamental connector. 'The hinge-margin is furnished with numerous small teeth, rather
more strongly displayed in the young state than in the old. Most of the large specimens
from Bracklesham have the outside much eroded and nearly smooth, like specimens of
4. tetragona that have inhabited some crypt where the movements of the animal have
abraded the otherwise striated surface of the shell. This species is particularly abundant
at Bracklesham, where it attains to large proportions. In the full-grown shell from that
locality there is generally a large sinus, the ventral margin being deeply indented; but in
the younger shells from the same locality this is not so strongly marked, and in some of
those from Barton the valves are quite closed; it i1s so, however, with various specimens
of 4, tetragona. The shell called A. biangula, from the Bordeanx and Touraine beds, is by
M. Deshayes considered as not identical with the Paris Basin species, and in this T think
he is correct. "There is, however, a slight difference between our own shell and that of the
Paris Basin, ours being more finely striated all over, especially so upon the pedal region.
Mr. Sowerby has retained the name of 4. Branderi for the British fossil, which, he
says (p. 169), “ differs from A. biangula, Desh., in having a much less acute keel.”  The
keel, however, is variable in that respect among the French fossils, and this difference does
not always exist in the British shell. The pedal region in specimens from Barton is some-
times broader or higher than in those from Bracklesham ; this arises from a less sinuated
margin, which otherwise contracts the shell at that part; the large rays have gencrally a
smaller intermediate one, and these are decussated by very visible lines of growth., 'Ihe
Barton shell may, perhaps, be considered as a varicty under the nawme Braaderi, but 1 think
there is not a specific difference ; it much resembles 4. miniata, Desh.
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4. Arca prrressa, J. Sowerby.  Tab, XIV, fig 4, a—c.

Anca perresss. J, Sow. Min. Counch, t. 474, fig. 2, 1824,
— — Morris, Catal. Brit. Foss,, p. 185, 1834,

Spee. Char.  A. lesld tenui, clongato-oblongd, valde inequilalerali, depressd, radiatim
striald et concentrice decussald ; striis lenuibus, distantibus, subtuberculatis ; marginibus
venlrali et dorsali subparallelis.

Shell thin, clongately oblong, very inequilateral, depressed, radiately striated, and con-
centrically decussated ; strie thin, and slightly tuberculated ; ventral and dorsal margins
nearly parallel.

Length, iths of an inch; Zeight, ) an inch.

Localities.  Woolwich (Sowerby), Basingstoke (Prestwich).

The specimens of this species that I have scen are very few and imperfect, and the
characters for specific determination are not satisfactorily displayed. 'The principal distine-
tion appears to be its depressed form, or shallow valve; the strie upon the exterior Mr.
Sowerhy describes as ““ very distant upon the anterior side (siphonal region ?), and appear
like small kuotted threads;” those on the shorter or pedal region arc close, with inter-
spaces of the same width, The cast of a species of Arca in Mr. Prestwich’s cabinet from
New Cross, Tab. XV, fig. 15, has the above name (in MS.) attached, and I have had it
figured, as it appears somewhat to differ in being more inequilateral ; but it is scarcely
possible to determine a species from a cast alone.

5. Arca Dunwicniexsis, Fdwards, MS. Pl XV, fig. 6, 4, &.

Spee. Char.  A. lestd  ovato-oblongd, subolliqud, gibbosuld, valdeé z'nwguz'lalerali,
utrdque exlremilate late obtusd, in medio depresso-sinuosd, radiatim costellatd ; costulis
angustis prominulis, in siphoni-regione distantioribus ; cardine—7?

Shell ovately oblong, slightly oblique, somewhat gibbous, greatly inequilateral ; each
extremity broadly obtuse; ventral margin slightly sinuated, covered with radiating riblets
rather distant upon the siphonal region ; hinge—?

Length, 17 inch ; keight, iths of an inch.

Locality. Dulwich (Edwards).

A few specimens of a shell, apparently belonging to this genus, have been turned out
of the * diggings” for the main sewer at Dulwich; they cnrich the cabinet of Mr.
Edwards. These specimens, unfortunately, do not exhibit to view the hinge-area; but
the exterior has the form and sculpture which gencrally characterise the genus Area. The
valves have been pushed a little out of their natural position, and display a few elongath
furrows and ridges nearly parallel with the dorsal or outer margin of the shell; these
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reseinble the parallel lines upon 4. Aeferodonta, Desh. (‘An. sans vert. du Bass, de Par.,’
p. 906, pl. 67, figs. 22-—25), but the lines upon our shell appear to be in the area for
connexus, and not upon the dental margin ; this I am unable correctly to aseertain.  Our
shell is very inequilateral, and the siphonal region is not only longer, but larger and
higher; the radiations are a little wider or further apart on the larger or bronder portion
of the shell than upon the pedal region. This shell resembles, in outline, A. obliguaria,
Desh. (id., p. 898, pl. 67, figs. 8—10, 10 bis), but is larger, shorter, and not quite so
oblique. It is separated from .{. depressa, as well by difference in outline as by the
apparent difference in the hinge-area.

6. Arca eximia, Bdwards, MS. Tab. XV, fig. 3.

Spee. Char,  A. testd clongatd, obliqué sub-quadrangulari, valde inequilaterali, sub-
depressd, radiatim costulatd et concentrice decussatd, punctatd; umbonibus prouwdnentibus,
digtantibus ; ared connexiis levigatd ; dentibus medianis minimis ; siphoni-regione productd.

Shell clongate, oblique, irregularly quandrangular, very inequilateral, somewhat de-
pressed, punctated, covered with radiating lines or riblets, crossed by distinct lines of
growth ; beaks rather prominent; arca of the connector rather narrow and smooth; teeth
small in the middle of the dental area; siphonal region produced.

Length, sths of an inch,

Locality, Brook (Edwards).

A single specimen of the left valve of a species which appears to be quite distinet,
and to which is attached the above MS. name, is in the cabinet of Mr, Edwards ; it is
not quite perfect, and so closely attached to the matrix that I am unable to see the
interior, Tts nearest relative is, I think, 4. punctifera, Desh. (p. 202, pl. 82, figs. 13, 14),
but it differs from that species in soveral characters. The English shell appears to be more
clongated and more inequilateral, and to have the avea for connexus larger and broader
than that described in the French shell, in which it is characterized as being so small and
harrow as to bring the umbones almost close together, giving thereby a very small extent
for the marginal separation of the valves, Our shell has the surface regularly rayed, with
rather narrow and rounded single lines, which are decussated by broad and prominent.
lines of growth, leaving between each a deep depression or puncture ; and where the rays
are narrowest these punctures are, of course, most numerous. The area for connexus i
bl‘oud, flat, concave, and smooth, and widest over the pedal region; the denticles are closc
and numerous, inclining towards the extremity of the hinge-line. I am unable to see if
the internal edges of the margin be denticulated. 4. exornata, Desh. (¢ An. sans vert. du
?Buss. de Par., p. 889, pl. 69, figs. 1—3), as ulso A. intersecta, figs, 25—27, resemble 1t
W some characters,
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7. Arca crosurosa (%), Deshayes. 'Tab, XV, fig. 9, a, 0.

Anca 6Lonurosa, Desk. Coq. Foss. des Env. de Par,t. i, p. 209, pl. 33, figs. 4—G, 1824.

Spee. Char. “A. testd ovalo-oblongd, brevi, gibbosd, globulosd, subcordatd, inequilaleralt,
obliquatd, striald, striis allernis minoribus, lavigatis ; cardine arcualo, mullidentato (?) ;
margine crenato.”—Deshayes.

Shell ovately oblong, short, tumid, or somewhat globular or gibbous, incquilateral,
oblique, and striated ; strize alternately large and small; dental margin slightly curved ;
ventral margin deeply crenulated.

Length, ith of an inch; Aeight, | th of an inch.

Locality. 1lighcliff, Barton.

This is not particularly rare. I have referred it, with considerable doubt, to the Paris
Basin shell. It may possibly be a variety, subglobulosa.

On comparison with IFrench specimens, I find that the English shell is rather smaller,
less quadrate, or more rounded on the siphoni-lateral margin; and the dental area in the
French shell is longer, and furnished with more numecrous teeth, 17, 18 (Desk.); our
specimens have four denticles on one side of the umbo and five on the other ; those on the
siphonal side are much inclined, almost parallel with the margin at the extremity, and,
from the comparatively great depth of the valve, I imagine that our shell is a full-grown
specics, and not the fry of a larger one. The sculpture on the exterior resembles that
upon A. scapulina, the rays being alternately one large and one small; the smaller rays
are nodulous, and the interspaces are decussated, the lines of growth being large, promi~
nent and regular, thickening periodically the smaller rays; but the larger rays are ncarly
smooth. 'There appears to be in this species a small triangular fossette beneath the umbo,
like that in .. levigata, dividing the connector into two different nrrangements, os i
Limopsis.

8. Arca 1MPOLITA, J. Sowerby. 'Tab. XV, fig. 4, a, 6.

Arca mporrra,  J. Sow. Geol. Trans., 2nd ser., vol. v, p. 136, pl. 8, fig. 10, 1834.
— —_ Morris, Catal. Brit. Foss., p. 185, 1854,

Spec. Char,  A. lestd oblongd, convead, tumidd, levigatd, glabrd ; valdé z'annilafemh',
pedi-regione brevi, rotundatd ; siphoni-regione sub-quadratd ; marginibus intis inlegris ;
dorsali et ventrali sub-parallelis.

“Transversely oblong, very convex; marked with longitudinal rows of punctur
anterior portion small, rounded ; posterior rounded ; front parallel to the hinge-line; sh
thin.”—J. Sowerly.

(V-]
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Length, 2ths inch; feight, iths inch,

Localitics.  1lampstead, Potter’s Bar, Ilighgate, averstock 1NN (Edwards and
Wetherell).

“It approaches 4. cucullaris, Desh. (vol. i, p. 206, pl. 33, figs. 1, 2, 3), but differs
slightly in form as well as in the tecth being all transverse,”—J. Sowerby.

All the specimens of this species that T have been able to see have the two valves
united, and the dentition obscured ; it resembles oA, nifens of the same deposit, but is
less oblique.

A small individual in Mr. Wetherell's cabinet (fig. 4, ¢) appears to be free from all
exterior ornament ; it is possible that this may be the result of abrasion. There are also
a few specimens of this genus in the same cabinet from the well at Hampstead, which are
in o mutilated condition, and not sufliciently perfect for determination; they resemble the
present species in shape, but appear to be more strongly and distinetly radiated.

9. Arca internurra, Lamarck. 'Tab, XV, fig. 2, a, b.

Anca iNtERRuUPTA.  Lamk. (non Poli). Ann, du Mus,, t. 6, p. 220, No. 5, 1800,
— — Desh. Caq. Foss. des Env. de Par., t.1,p. 213, pl. 32, figs. 19, 20, 1824,
— . Id. An, sans Vert. du Bass. de Par,, t. 1, p. 888, 1858.
— e Morris. Catal. Brit, Foss., p. 185, 1854.

Byssoarca interRUPTA.  J. Sow., in Dixon’s Geol. of Suss., p. 93, t. 111, fig. 21, 1850.

Spee. Char.  A. testd obliqud, vvato-oblongd, compressd, valdé inequilaterali ; costulatd
¢t decussald ; pedi-regione angustiore, siphoni-regione latiore el longiore ; cardine brevi, in
medio edentulo, ad wtramgue extremitatem recurvo, pauci-dentafo.

Shell oblique, ovately oblong, compressed, very inequilateral ; strinted and decussated by
lines of growth; pedal region narrow and short; hinge area edentulous in the centre;
Cxtremities with few oblique denticles ; ligamental arca narrow ; wmbones approximate.

Length, 1 inch; height, § inch.

Localitics.  Vracklesham, Selsey (Edwards).

France, Grignon, Parnes, Mouchy, Fontenay, Auvers (Deshayes).

A fine series of this shell enriches the cabinet of Mr. Edwards. It is slightly com-
Pressed in the centre and contracted in the ventral margin opposite the umbo, but it has
very little gape, 'The hinge-area contains about six or seven denticles, those on the pedal
side (three or four) are very slightly inclined to the hinge-margin, neither are the three or
four on the siphonal side quite parallel with the dorsal edge.  Between the strize or costie,
whicly strongly denticulate the margins, there is an intermediate ray.  Some of the French
Specimens are a trifle broader in the siphonal region than in the Knglish shells, and the
intermediate ray is scarcely so prominent.
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10. Arca rzvieara, Caillat.  Tab. XV, fig. 8, 4, 4.

Arca LEVIGATA. Caillat, Desc. des quelq. Coq. Nouv., p. 4, pl. 2, fig. 7, 1834.
—_ —_— Nyst. Tabl. Syn. des Arches, p. 40, No. 212, 1849,

— — D' Orb. Pred. de Paléont., t. i, p. 390, No. 1059, 1850.

— — Pictet. Traité de Paléont., t. iii, p. 551, 1855.

— —_ Desh. An. sans Vert. du Bass. de Par., t. i, p. 905, pl. 68, figs. 23—26,
1858.

— ELEGANS. 8. WWood. Lond. Geol. Journ., p. 3, 1846.
— PRETENUIS, OCharlesworth. MS. Nat. Hist. Soc. Illust.

Spee. Char. A, testd minuld, glabrd, tumidd, ovalo-subquadrangulari vel sublra-
peziformi, subequilaterali ; pedi-regione laté semicirculari; siphoni-regione paulo minore,
angulald vel obliqué truncatd; umbonibus acutis, distantibus; margine integro, dentibus
in medio inferruptis ; jfossuld in ared cardinali excavald.

Shell small, glossy, ovately quadrate or slightly trapeziform ; subequilateral, sub-
equivalve, tumid; pedilateral margin rounded; siphonilateral truncated or ungulated;
beaks distant ; margins smooth ; triangular depression in cardinal area.

Length, ith inch ; Zeight, kth of an inch.

Localities. Barton, Bracklesham (Zdwards), Isle of Wight (Charleswortl).

France. Grignon, &c., Calcaire grossier (Desk.).

This elegant little shell is by no means rare in England, and specimens present
considerable variation.

T have obtained it also from a small patch of the so-called Upper Marine, which
intervenes between the true freshwater deposits at ITordle.

There is a peculiarity about this and one or two other species hitherto included in the
genus Arca which will entitle them to be placed in a distinct section, perhaps to be
regarded as forming a distinct genus; they present the same difference from Aree tha.t
Limopsis does from Pectunculus, having a portion of connexus placed in a triangular pif
immediately beneath the umbo.

M. Deshayes has figured and described two species with this peculiarity in 'the
connector, viz., 4. levigala and A. effossa, the latter differing from the former in having
the exterior surface more distinctly cancellated, while the former is described as being
quite smooth, as the name imports. Our little shell corresponds in outline, and pretty
well 80 in magnitude and relative proportions, with both these species, but it does nO't
correctly agree with either in the ornamentation, except that there are a few more promi-
nent rays over the angular ridge on the siphonal region; it has the exterior cancellated,
though in a fainter or minor degree than A. effossa, but it is not smooth in perfec.t
specimens.  'This, M. Deshayes remarks, is the smallest known species of the genus, and 1t
is not quite equivalved, the right valve being slightly the larger of the two. It approachcs
closely to Zrigonocelia, and might be called Zrigonodesma.
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Since my Plate was engraved, I have seen in Mr. Prestwich’s cabinet a small 4rca
found by himself at Shapley Heath, and wmentioned in the ‘Journ. of the Geol. Soc.,’
1847, p. 890, as an undescribed species.  This shell strongly resembles the above, and
as Mr. Prestwich considers the deposit in which it is found as belonging to the Brackle-
sham series, it must, for the present at least, have the same name: it does not, however,
satisfactorily conform to the characters of the Barton shell, neither to the specimens found
at Bracklesham ; in those shells the pedal region is decidedly the larger of the two, and is
longer and more clevated ; the whole shell is also shorter and more tumid. The Shapley
Heath specimens are comparatively longer, and the pedal side is the shorter ; the hinge-area
also appears to have fewer and larger denticles, and the exterior, so far as can be observed,
18 quite smooth, I feel unwilling to make another species of it from want of better
materials, but I think it must at least be considered as a variety.

11, Anrca Lyerui ? Deshayes. Tab. XV, figs. 12, 4,4, and 18, 4, 4.

Anca Lysuil.  Desh. Coq. Foss. des Env. de Par, t. i, p. 200, pl. 34, figs. 9—11,

1824,
— — Id. An. sans Vert. du Bass, de Par,, t. i, p. 873, 1859,

Spec. Char. A. lestd elongatd, subcylindraced, gibbosuld, inaquilaterali, plus minusve
Grreyulari, sulcatd aut radiatim costulald el concentric squamoso-lamellosa vel tnberculosd ;
8iphoni-regione longiore angulald aut obligué truncatd; wmbonibus minimis, depressiv,
Oblz'guz's ; ared connexils angustd, dentibus medianis irregularibus ; marginibus crenulatis.

Shell transversely elongate, subeylindrical, slightly tumid, inequilateral, more or less
irregular in outline, covered with radiating and rounded ridges decussated by lamellated
lines of growth ; siphonal region the longer, and obliquely truncated ; umbones depressed ;
area for connector small, narrow ; margins crenulated.

Lenyth, 3ths of an inch.

Localities. Barton (Edwards), Colwell (. H. Wood).

This species seems to be rare in our Eocene beds. A few specimens from Barton
are in Mr, Edwards’s cabinet, and the Rev. H. 11. Wood has kindly sent me a specimen
from Colwell Bay.

The shell from the French beds, to which this is with some slight doubt referred, is
said to be variable; and M. Deshayes has proposed two new species, 4. conforfa and
<A lamellosa, which he thinks, however, may be ultimately united to A. Zyelli, und T am
inclined to the same opinion. 'The shell represented by fig. 18 of our Plate, which T at
first imngined to be distinct, may perhaps be referred to /amellosa, and that by fig. 12 to
Conlorta ; these all so closely accord with A. clathratfa, that 1 am doubtful whether the
Touraine shell be anything more thau a variety induced by difference of conditions. Among
the few English specimens that I have seen, there is considerable variation ; in one the
dental area has only a few large tecth, in another of the same size this margin is studded
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with double the quantity of denticles ; in some the margin is crenulated all round, in others
the central portion appears to be free from crenulations, and in 4. confor/a the margin is
said to be smooth ; this variation is perhaps dependent upon the state of preservation of
the specimens.  The surface of our shell is covered with rounded rays more or less broad
or numerous, and these rays gencrally project at the margin, particularly on the siphoni-
lateral region ; this is more especially the case in the shell fig. 12, where the diagonal or
carinal ridge is prominent, and the rays are more distinctly lamellated.  The position of the
umbo is not a permanent character, some specimens being more inequilateral than others.

12. Arca doproLirorMis, Deshayes. 'Tab. X1V, fig. 5, a, &.

Arca mopionrrormis. Desh. Coq. Foss. des Env. de Par,, t.i, p. 214, pl. 32, figs. 5, 6, 1824.
—_ — Id. An. sans Vert. du Bass. de Par., t. i, p. 896, 1858.
— — Potiez et Mich. Gal. de Douai, t. i, p. 111, No. 16, 1844.

Spee. Char, A lestd elongato-obliqud, ovatd wvel irregulariter trapeziformi, valde
inequilaterali, modioliformi ; radiatim striald, striis in siphoni-regione depressis, undulatis
distantioribus ; cardine in medio edentulo. ,

Shell clongately oblique, ovate or irregularly trapezoidal, very inequilateral, radiately
striated, the striz on the siphonal region somewhat undulating and distant; hinge-line
without denticles in the centre, with a few only at each extremity.

Length, 1 inch; keight, 5ths of an inch.

Localities.  Stubbington (Edwards).

France, Cuise-Lamothe, Valmondois (Deshayes).

This is apparently a tolerably well-marked species. I have scen only three British
specimens ; these correspond so well with the Continental shell, that I think there will be
no dissent from the identification.

M. Deshayes gives two varieties of his species in his first work, but in his more recent
onc he has separated what were formerly included under the above name. Our shell
appears better to agree in form and in the exterior ornament with what he has called
A. Rigaultiana ; but the ligamental area 1s narrower, ncither has the British fossil so many
denticles. Old shells will often have the area of connexus enlarged, but the central
portion of the dental area in that case has the denticles obliterated, somewhat after the

manner of those in Pectunculus.

13. Arca witens, J. Sowerdy. Tab. XV, fig. 5 a, 6.

Arca x1tENS.  J. Sow, Trans. Geol. Soc., 2nd ser., vol. v, p. 136, pl. 8, fig. 9, 1834.
- —  DPrestwick. Geol. Journ., 1847, p. 401.

Spec. Char.  A. lestd elongatd, obliqud, subtrapezoidali, convexd, tumidd, levigatd
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Habrd, valde inequilalerddi ; pedi-regione brevi, rotuadald, siphoni-regione altiori, sub-
cuneiformi vel obluse angulald ; umbonibus prominulis ; marginibus inleyres.

Transversely oblong, convex, smooth, and glossy; pedal region the shorter; siphonal
region obtusely wedge-shaped; front oblique; shell thin; beaks slightly prominent;
inner margin of valves smooth.

Liength, § inch ; height, zths of an mmch.

Localities. Hampstead (Wetherell), Primrose 11l (Edwards).

“Some specimens have a few punctures, in which character they approach 4.
impolita.”—Sow.

This species is not quite so abundant as A. impolila, which it much resembles. The
difference which appears to have caused the separation is a little more obliquity in the
siphonal region of this species.  The ventral margins appear to be free from crenulations,
or at least, if they possessed them, they were very small and fine, and there is no sinuation
for a byssus. The punctares spoken of by Mr. Sowerby arise from the want of continuity
in the smoothness of the outer coating by which the radiating lines are scen distinetly
separated, showing punctures or depressions between them and the decussating lines of
growth,

14, Arca praxicosta, Deshayes. 'Tab. X1V, fig. 2, «, &,

Arcy rrLanicosta, Desh. Coq. Foss. des Env. de Par,, t. 4, p. 204, pl. 32, figs, 1, 2, 1824,
— — D’Orbigny. Prod. de Paléont, t. 2, p. 300, No. 1047, 1850
— - Deskh. Au. gans Vert, du Bass. de Par, t. 1, p. 878, 1853,

Byssvanca purnicata.  J. Sow., in Dixon’s Geol. of Sass,, p. 93, pl. 3, fig. 22, 1850.

Spee. Char. A, lestd clongald, subcylindraced, conveviusculd, inaquilaterali, tenud,
W medio depressiusculd ;  siphoni-regione valde longiore, obtuse angulati ; pedi-regione
convead, marginibus venlrali el dorsali subparallelis; radiatim costellatd costellis sapius
Planulatis, bifurcatis, aliguando granulalis ; umbonibus depressis ared ligamenti angustd ;
dentibus in medio minimis, ulrdgue extremitate obliguis.

Shell elongate, subeylindrical, inequilateral, siphonal region much the longer, contral
Portion depressed ; pedilateral margin convex, siphonilateral margin obtusely angulated,
dorsal and ventral margins nearly paralicl ; radiately costated with flattened and some-
times divided rays; umbones depressed, ligamental arca narrow ; teeth small I the
Centre, inclining towards cach extremity.

Length, 2 inches ; height, 1 inch,

Localities. DBracklesham, Bramshaw, Brockenhurst, Brook (Edwards).

France, Senlis, Parnes, Vahnondois, Auvers, Le Fayel (Deshayes).

This is by no means vave at any of the localitics cited, but I have not seen it from

Barton, Tt appears to correspond with the Paris Busin shell of the above name, aud it
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is closcly allied to 4. dardatulu ; it differs from the Barton 4. appendiculala in being more
clongated and less inflated, and the siphonilateral margin is more rounded, less angular,
and not so much produced. 'The rays also are more prominent in appendiculata, and the
lines of growth more distinct, giving to that shell a more claborate ornamentation ; it has
also a larger or broader lignmental area; the extremity of the hinge-line on the pedal
side is more angular, and there is a difference in the dentition. This species also appears
to attain to larger proportions. The only variation that I can detect between the English
shells and the French species, to which they are referred, is that the rays upon the siphonal
region of the Engish shells are not quite so broad as upon those from the Paris Basin.
The margin of the interior of our shell is slightly and irregularly denticulated. Consider-
able variation exists among specimens in regard to proportional dimensions, more particu-
larly in those from Iuntingbridge; in some the height is equal to threc fifths of the
entire length, but in others the shell is very cylindrical, with a height not equalling half
the length.

In the list of fossils from the Eocene deposits of this country, given by Mr. Prestwich
in his paper on the London Clay, published in the ¢ Journal of the Geol. Soc.,” vol. iii,
- 401, is the name of 4. barbatula, as from Barton and Bracklesham. I have not seen a
specimen from any of our British deposits that can be safely referred to that species ; the
ncarest approach to it are some of the elongated specimens of this species from Hunting-

bridge.

I5. Arca TeGULATA, Edwards, MS. Tab. XV, fig. 10, «, &.

Spee. Char, A, testd elongatd, subeylindraced, depressd, lucidd, fenui, z'anm'/a/era/i ;
nhsolelé costatd concenlrice decussald; pedi-regione sub-attenuald, siphoni-regione paulo
dilatatd, wumbonibus minimis, remotis, prominulis ; ared conneviis angustd, lunceolald,
levigald ; dentibus —?

Shell elongate, somewhat cylindrical, depressed, glossy, thin, and inequilateral ; obso-
letely or lightly rayed, and decussated by lines of growth; siphonal region a little the
broader ; wnbones small, remote and prominent ; area for ligament narrow and smooth.

Length, iths inch ; height, ith inch.

Localily. Bracklesham (/£dwards).
‘'his appears to be intermediate in form between 4. angusta, Desh. (¢ Coq. foss. des

Env. de Par.,’t. 1, p. 201, pl. 82, figs. 15, 16), and A. ucida, Desh. ( An. s. vert. du Bass.
de Par.,’” t. 1, p. 891, pl. 67, figs. 26—28), it is nearer to the latter, but it is not so broad
in the siphonal region. Ours is an clegantly formed shell, and the only specimen I h:}vﬁ
scen which has the two valves united is the one figured. The surface is ornamented w1Fh
rays irregularly distant; those on the pedal region are narrow and close, increasing 1"
size as they approach the siphonal region, where they are broad and flat with a narrow
line between them ; these are crossed by a broad flat ridge of growth, which is smooth,
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and it imparts a gloss or polish to the exterior like that of A. Jucida.  The dental aren of
our shell appears to be well furnished with teeth, and there is a slight sinuation in the
ventral margin.,

16. Anca ressenara, Fisker, MS, 'I'ab. XV, fig. 1.4, «, 4.

Spec. Char.  A. testd erassd, elongald, ovalo-oblonyd, depressd, sub-obliqud, inequi-
lalerali ; siphoni-regione angulo decurrente definild i sulels quatuor erassis, granosis ornatd ;
umbonibus depressis, obliquis ; ared conncris obligud, sulculd, ared cardinali arcuatd in
medio edentuld, ad extremitatem pauci-dentald ; margine veatrali sinuoso, inlegro.

Shell elongate, of an ovately oblong form, depressed, slightly oblique, inequilateral ;
siphonal region with an angular elevation, ornamented with four thick rays; beaks
depressed, oblique; area of connector narrow, oblique, and ridged angularly; dental area
slightly curved, with few tecth at the extremities, central portion plain; ventral margin
sinuated, edges plain.

Length, 15 inch 5 keight, iths of an inch.

Localities.  Brook (Fisker), Huntingbridge (Ldicards).

This appears to be closely related to two or three species found in the Paris Basin, but
With no one of which does it accord so as to be satisfactorily regarded as anidentity. 1t iy
not far removed from 4. rudis, Desh. (¢ Coq. foss. des Env, de Par, t. 1, p. 210, pl. 33,
figs. 7, 8), but the rays and decussating ridges of that specics ave larger and coarser than
they are on our shell, and the dental area is different. A4, Alorieri, Desh. (¢ An. vert. du
Bass, de Par.,” p. 874, pl. 65, figs. 18, 19), also resembles our shell, but it has a less pro-
minent and less distinetly marked angular ridge, running from the umbo diagonally across
the siphonal region. 'The rays which ornament our slicll are broad and flat, separated by
A decp and narrow depressed line, decussated by distinet lines of growth, which imbricate
the rays on the larger side. The adductor-muscle-marks arc large, particularly the oral
one, and the mantle-mark is not very near to the margin of the shell ; there is also a long
Dedal-muscle-mark under the dental margin on the siphonal side.  The teeth of our speci-
luens are not in very good condition, but they appear to have been numerous, and those
on the pedal side are slightly inclined.  There is a sinus or indenture in the margin for a
byssus, and the siphonal region is broader or higher than on the pedal side.

A fossil apparently identical with this species has recently been obtained at Lattort,
Mﬂgdcbm‘gll, by 1lerr A. von Koenen, in a deposit of the Upper Iocene (or in what is
called by the German geologists Oligocene) period.  The German specimens are, however,
heh larger than our own.  One perfect individual measures three and a half inches, and
8 fragient of the same species indicates o length of nearly five inches.

13
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17. ArcA TuMESCENS, Edwards, MS. 'Tab. XV, fig. 1, a, 4.

Spec, Char. A. testd mediocri, subquadrangulari, sub-inequilaterali, equivalvi, gibbosd
vel lumidd; radintim tenuissime striatd et concenlrice decussald, politd; siphoni-regione
longiore, vix latiore ; marginibus dorsali et ventrali subparallelis, wumbonibus approximalis,
depressis ; ared cardinai angustd.

Shell of moderate size, subquadrangular, slightly incquilateral, eguivalve, gibbous or
tumid, finely radiated, and decussated by slender concentric lines of growth, glossy; dorsal
and ventral margins nearly parallel; beaks small or depressed, with a narrow ligamental
area.

Length, sths ; height, 3ths of an inch.

Localities. Clarendon, Brook (Ldwards).

Mr. Edwards’s cabinet contains several specimens of this species, in good prescrvation,
and they appear to deserve a distinct specific name. The shell, in some characters,
resembles A. dmpolila, but it is more tumid, more equilateral than that species, and it is
also more quadrangular, and it is polished and glossy ; the very fine strice with which it
is covered arc scarcely visible to the unassisted cyc; the lateral margins are roundedly
angular, and the siphoni-lateral region is rather the broader or higher of the two. Itis2
handsome shell, resembling, in some slight degree, our common recent species . luclea.

18. Arca WesstERI, Fordes. Tab. XV, fig. 11, 4, 6.

Arca WeBsTERL. Forbes. Mem. Geol. Surv., 1856, p. 150, pl. 3, fig. 8.

Spee. Char, 1. parvd, ovato-oblongd, modioliformi, transversim sulcald, radialin
striald, anlicc angustiori, postice laliori, effusd, sub-carinald ; striis posticis elevatis, acul i,
slriis caleris obscuris ;  carind rolunduld ; cardine inlerrupto, dentibus })romz'ncnlibu&,
distantibus.”

“ A small, depressed, modioliform shell, transversely sulcated and with radiating striee ;
the anterior narrow, the posterior part spread out and somewhat carinate; the posteriol'
strice are elevated and acute.”

““The umbones are placed near the anterior margin, and the middle part of the car-
dinal area is without teeth. The teeth are prominent and distant.”—Aforris.

Length, jths of an inch; keight, half the length.

Localily. * From the Bembridge series.”  (Morris.) )

This is a pretty little species, and appears to be confined to the Upper Eocene Del’os{ts'
Its principal distinctions are the formn of the siphonal region and the ornament with
which it is covered. The shell is rather tumid, and a very obtuscly angular ridge or
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rounded projection extends from the uinbo to the base of the siphonilateral margin ; the
radiating strizz are close and regnlar upon the pedal and ventral regions, hut upon the
dorsal slope of the siphonal region these rays arc more than usually distant, and are some-
what nodulous ; it is very incquilateral, with a recurved and rather prominent umbo.

CUCULLZEA}  LZamarcl, 1801.

Generic Character.  Shell equivalve, inequilateral, trapeziform or subquadrate, ven-
tricosc ; valves closed and striated ; numbones remote, separated by a wide and concave
ligamental area; anal muscular impression hounded by an clevated ridge ; hinge lincar,
furnished with a few teeth, generally lateral and oblique, but parallel with the hinge-line at
the extremities; connexus ligamental.

The shells of this genus approach so closely to some of the Aree, that it is doubtful, in
the opinion of several naturalists, if there be any good character by which the two can
be generieally separated.  The principal distinetion is its subquadrate outline and inflated
form, for many of the Ark shells of the older rocks have their dental apparatus with a very
similar arrangement, the lateral teeth being few and oblique, sometimes parallel with the
hinge-]inc. Mr. Lycett proposed a genus under the name Aacirodoa for certain fossils of
the Qolitic Formation, in consequence of the hinge-denticles differing somewlat in their
number and position ; those on the pedal side of the margin being almost at right angles
to the hinge-line, while at the opposite extremity they are parallel with it, appearing thus
to combine or unite the two genera, Aree and Cucnllea.  The British species, drea rari-
dentata, has the teeth much inclined on both sides.  Very many fossils have been placed in
this genus, beginning as low as the Silurian Rocks and ranging up to the present period ;
only one living species is known which truly resembles the typical form, and that is an
Oricntal shell. Some of the fossil species have the wmbones inflected in a subspiral
Manner, but a commencement of this form may be scen in some of the Aree.

Cucurraa pecussara, Parkinson. Tab. XVII, fig. 8, a—c.

CUCULLZA DECUSSATA. DPark. Org. Rem., vol. iii, p. 171, t. xiii, fig. 1, 1811,
— — J. Sow. Min. Conch,, t. 206, figs. 3, 4, 1818.
- CRASSATINA. Morris, Catal. Brit. Foss., p. 197, 1834
— — Prestwich. Quart. Journ. Geol, Soc., 1854, p. 109,

y . . . “ . - . N .
Spec. Char, Tesld transversd, ovato-oblongd, gibbosd, incrassald, obliqud, inequilalerali,
decussatim striatd, in medio compressiusculd ; pedi-regione brevi, obtusd, siphoni-regione

1 Ety. Cucullus, @ kood. Type, drca cucullus, Linn,
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subangulald ;  ared connexiis angustd; suleis raris exarald ; marginibus dealiculalis ;
dentibus laleralibus tribus.,

Shell transverse, ovately oblong, inflated, thick, oblique, and inequilateral, striated and
decussated, slightly compressed in the middle of the shell; pedal region short ; ligamental
arca ratlier narrow, with few and obsolete chevron-form marks; margins denticulated,
three lateral teeth on each side.

Length, 21 inches ; breadth, 1) inch.

Localtties,  Paversham (Crowe), Herne Bay, Richborough, Oakwell, near Faversham,
Nash Park, near Boughton (£restwich).

This shell is considered by Professor Morris, in his ¢ Catalogue of British Tossils,” as
identical with Cwenllea erassalina, Lamk. ; but, although there is a very close approxima-
tion, I am doubtful of their identity ; and, as T am not imposing a new name, I prefer
the British fossil should remain with the one under which 1t was figured and described by
Parkinson and Sowerhy.

On a comparison of the English shells with specimens in my own cabinet from
Beauvais, I find the following differences :—The French shells appear to be more inflated,
and they have a more prominent, angular, and distinet ridge diagonally across the
syphonal region, and the English shells are comparatively longer ; neither can I sce the
great incquality between the two valves which is so conspicuously shown in the French
specimens 5 the rays upon our shell are large, wide, flat, and bipartite, and thesc rays arve
more nearly alike upon the two valves than are thoseof C. erassatina, The dental area is
furnished with a few tecth at cach extremity of the line; those on the siphonal side are
about three or four in number, and parallel with the hinge-margin; at the opposite ex-
tremity there are about the same nwnber, and they are also inclined; all of them are
vertically striated, or rather denticulated, but more finely so than arc cither of the French
species, and in the centre of the hinge-line are a few small teeth in a vertical direction;
these are also finely nodulous ; the margin is crenulated by the outerop of the rays.

PECTUNCULUS, Zamarek, 1789.

Gen, Char.  Shell equivalve, orbicular, convex, or lenticular, nearly equilateral, smooth,
or radiately striated ; nmbounes central, generally distant, divided by a striated area for
connexus, which is wholly external or ligamental ; hinge with a curved row of transverse
or angular denticles ; adductors nearly equal, palleal line simple, margins crenulated ; the
shells in the living state are generally covered by a thick and velvety epidermis.

Animal with the margins of the mantle simple, sometimes studded with minute ocelli;
foot large, crescent-shaped, capable of considerable expansion, so as to form a disc, on
which it is said to be able to move; this foot is supplied with retractor-muscles, the im-
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pression of which may be generally scen, one on cach side and above the adductors, within
the extended dental margin.

Although the mantle is generally open all round, the animal is capable of contracting
or uniting the edges on one side, so as to form two openings, one for the incoming
current and the other for the outgoing, being the commencement of the true siphons.

The known recent specics of the genus are about sixty or seventy, and perhaps a similar
number in the fossil state ; these last are very diflicult of determination, from the generally
slight deviations in the form of the shell, the normal condition being nearly lenticular, the
specific distinetions depending principally upon the sculpture of the surface or dental
characters; but these teeth are very fallacious, as some arce obliterated by age.

The peculiar form of these shells are favorable to their preservation, offering, as they
do, a protection from mutilation, and specimens are often in high perfection.

The genus, in the recent state, has a wide geographical extension, but the species are
somewhat restricted in their range; they are principally inhabitants of warmer regions,
although 2. glycimerds is living in the British scas, and 2. septentrionalis in those of the
horth-west coast of Amcrica. A species found in the Tocene deposits of North America
Is said to be identical with one of our own fossils of the same age. It is most diflicult, as
before observed, to determine identity in shells of this genus; buf, assuming it to be as
so stated (which I much doubt), we may, I think, fairly place this species in the same
category as Zercbralnlina capul-serpeatis, Kellia suborbicularis, and many other living
molluses, whose localitics at the present day are separated by apparently mmpassable
barriers.  We are not able now to trace these animals, whose localities are so unconnected,
to what may be assumed as a common ancestry for cach species thus identified.  Whether
these apparently identical forms are descendants of ancestors belonging to the same species
once living together in close geographical contiguity, or whether they are forms having a
distinct origin, but presenting no difference by which the malacologist can separate them
from the typical species, we have at present not the materials to determine.

1. Prcruncurnus previrosTRIs, J. Sowerdy.  Tab, XVI, fig. 8.

ad.
5, t. 14, fig. 32, 1850,
1.

— — Id.  in Dixon's Geol. of Suss, p. 2

— BREVIROSTRUM. Morris. Catal. Brit. Fos,, p. 219, 18!

— PULVINATUS.  Mantell. Geol. of Suss,, p. 273, 1822,
ProruncuLus.  Smith. Strata Identif., t. 11, fig. 3, 1816,

PecTuNcuLus nrevirostris,  J. Sow, Min. Conch., t. 472, fig. 1, 18
2
5.

Spee. Char.  P. lestd suborbiculari vel obovald, convexo-lenticulari vix inwquilaterdi,
sub-symmetricd ; radiatim obsoleté costellatd ; concentrice striald ; umbonibus brevidus de-
Pressis; ared connexds magnd, ared dealali arcuald ; dentibus paucis magnis ; marginibus
crenulaliy,
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Shell suborbicular, slightly ovate, tumidly lenticular, necarly cquilateral and sym-
metrical; covered with obsolete radiating ridges, and concentrically striated ; beaks short
or depressed; arca of the connector large, dental margin curved, teeth few and large;
margins crenulated.

Diameter, 2 inches.

Localities. Bognor (Svierby), Reading (Morris).

This is o long and well-known shell at Bognor, where it has been found in abundance,
with the valves generally united, and their ventral margins closed ; the area for the liga-
ment is rather wide, and ornamented with about half a dozen diverging depressed
lines, and these oftentimes bear vertical striwe, the impression of the linear composition of
the ligament, The radiating rays of the exterior are broad and depressed, separated only
by a thin, narrow line.

2. Pecruncurus prcussatus, J. Sowerby. Tab, XVI, fig. 7 a—d.

PrecruncuLus pbecussaTus, J. Sow. Min. Conch, t. 27, fig. 1, 1812,
— — Id.  in Dixon’s Geol. of Suss., p. 116, t. 14, fig. 7, 1850.
-— —_ Smith. Strata. Identif,, t. 11, fig. 10, 1816,

Spec. Char. P testd suborbiculatd vel oblusé et irregulariter quadrangulari, @gui-
laterali, leaui, depressiusculd ; radiulim costellald, concenlricé striald, decussald ; ared
conncads biparlild; ared dentali arcuald, multidenlatd ; wmbonibus acutis ; marginibus
inlegris.

Shell suborbicular or obtusely and irregularly quadrangular, cquilateral, thin, and
somewhat depressed ; radiately striated, and decussated by lines of growth ; area of the
conncector bipartite ; dental margin curved and well filled with teeth ; beaks sharp, margins
smooth.

Length, ths ; heiyht, iths of an inch.

Localities. 1Tighgate (Wetherell), Bognor (Dizon), Basingstoke (Prestwick), Clarendon,
Iaverstock il (Adwards).

T'his is abundant at ITighgate, and Mr. Sowerby has figured a specimen from Bognor,
where, I believe, it is rare.  The specimens from Highgate are generally in a good state of
preservation cxeept at the umbones, nine tenths at least are there broken.  The outline of
this species is more quadrangular than in the generality of the genus, especially at the
siphonilateral margin, and the shell is rather longer than it is high. The surface is
prettily ornamented by the lines of growth, decussating the rays, by which they are made
slightly nodulous ; the radiating lines are occasionally distant, with one to three interme-
diate or smaller rays. The radiations of the mantle are generally impressed upon the
interior of the shell, and the impressions of the adductors are very large. The area for the
connector is somewhat peculiar, having a large obtusely angular depression, and it is ipar-
tite, like that of Limopsis; this depressed lignment is strongly marked with lines at right
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angles to the dental margin (fig. 7, ¢, d), showing the lincar fibres of which it is composed,
these being the more durable portion, are alone remaining.  Fig. 14, Tab. X1X, is the
representation of a young individual from Clarendon; it is of a rather more clongated
form than the generality of the larger specimens, but its peeuliarity is in the area for con-
nexus, where it shows a bipartite character precisely resembling that which is considered a
generie distinction in Limopsis ; in this young shell the triangular cavity is not only small,
but it is comparatively much less than in the adult shell.  The counexion between the
two genera in the immature state appears so close as not to permit of gencrie separvation,
showing, as in many other animals, a very near relationship in the carly part of life, diverging
by the increase of age.

Some of these young shells have the rays upon the exterior fewer and more prominent,
resembling those upon /7. delefus, the intermediate rays being small and scarecly per-
ceptible ; they are not peculiar to the Clarendon specimens, but may be scen also on young
shells from Ilaverstock Hill.  Casts resembling this speeies have been found at Sheppey.

3. PreruNcunus prrxrus, Solander.  'l'ab. XVI, fig. 8,q, 4.

Anca venera.  Solander, in Brand. Foss. Hanton., p. 97, pl. vii, fig, 97, 1766.
PreruncuLus costarus.  J. Sow. Min. Conch,, t. 27, fig. 1, 1813,
— DELETUS, Morris. Catal, Brit. Foss., p. 219, 1851,

Spee. Char. P, lestd orbiculald, convead, vel regulariter Ienliculald ;  radiatim
costald ; costis equalibus anguslis, aculis ornald ; concealrice striald ; sirils creberrimis ;
costis aliquando lubereulalis ; umbonibus subclevalis, recurvis; cardine valde arcuclo,
mullidentalo.

Shell orbicular, convex, or lenticular, radiately costated ; ribs equal, sharp, and narrow;
concentrically strinted lines of inercase numerous, close, ribs sometimes tuberculated; beaks
slightly clevated, recurved ; hinge-line with numerous tecth.

Diameter, 13ths of an inch.

Locality.  Barton.

This is an abundant shell at Barton. I have not seen it from any other locality.

Some specimens are almost smooth, or at least are covered with only depressed rays,
without the appearance of abrasion, others are beautifully ornamented with narrow sharp
ribs, varying from twenty-five to thirty-five; and these are, in very well preserved specimens,
covered with tubereles produced by the prominent lines of growth.  'The dental area is
well furnished with a continuous line of tecth varying from twenty to thirty.  The
margin of the valves is regularly denticulated, and these are not the extension of the ribs,

but appear to be quite independent.
A shell found by Herr A, von Koenen at Lattorf appears to agree with the smooth

variety of this specics.
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4. Prcruxcurus aroBosus, J. Sowerdy. Tab. XVI, fig. 9.
Prcruncurus avoposvs. J. Sow. in Dixon’s Geol. of Sussex, p. 170, t. 3, fig. 20, 1850.

Spee. Char. P, lestd erassd orbiculari, globosd, sub-equilaterali, equivalvi, levigald,
aut obsolete radiald ; margine cardinali arcuald, umbonibus promincatibus, marginibus
crenulalis.

Shell thick, obliquely orbicular, globose, slightly inequilateral, equivalve, smooth, with
faint or obsolete radiations ; hinge or dental arca curved ; heaks prominent; margins
crenulated.

Dicmeler, 1 1nch,

Locality.  Bracklesham (Diwon).
T'his appecars to be more tumid at the upper part than any other species.  There is

a resemblance between it and provimus, which is common at Barton; but that shell i
always more or less oblique, with a sharper or less tumid umbonal region, and this shell,

as its name implics, is more globose.

5. Prcruncorus Prumsteapiessis, J. Sowerby. 'Tab. XVI, fig. 6, «, 0.

PecruncuLus Prussteapiexsis.  J. Sow. Min. Con,, t. 27, fig. 3, 1813.
— — Morris. Catal. Brit, Foss., p. 219, 1834,

Spee. Char.  P. lestd teaui, lenticulart vel orbiculato-subquadrald, equilaterali;
obsoleti: costuld vel radiatd, concentrice striald ; umbonibus depressis ; marginibus crenulatts
ared connexiis parvd.

Shell thin, lenticular, with a somewhat roundedly quadrangular outline; equilateral,
obsoletely costated or radiated ; beaks depressed, with a small area for the conncctor;
margins toothed.

Diameter, 1} inch.
Localitics. Plumstead; Upnor; Katesgrove, near Reading.

"This is thinner than the generality of the genus, and the rays upon the exterior arc
broad and rounded ; it resembles brevirostris in having a small beak, but that shell is
niore oblique, with the rays less prominent, the hinge less curved, and the denticles fower-
In the ¢ Geol. Journ.,” vol. x, p. 120, 1854, this species and revirosiris are united with
P. ltercbratularis, Lamarck. M. Deshayes (p. 852) considers the two latter as distinct,
and I am disposed to agree with him, but I believe also that the above-named P/um-
sleadiensis 1s entitled to a distinct specific position.
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6 Preruvcurus rroxivus, 8. Hood.  'T'ab. XV, fig. 5, a—c.

Spee. Char.  P. lestd oblique suberbiculare, inaguilaterali, erassd, tomidid ; obsolele
costulatd vel radiald ; siphoni-regione subangelato : vmbopibus prowinalis : ared couneaiis
ohluse triangulari ; denlihus numerosis.

Diameter, 1} inch,

Locality.  Barton (Edwards).

This species differs from P. pul/rinafus, with which it has been hitherto associated, in
being more oblique, more elevated, and less tumid, and thereis always a greater extension
of the siphoni-lateral margin, with a depression or flattened space above a slight ridge,
extending from the umho on that side, particularly in elevated specimens. = The shell in
general has a greater diameter in the direction of its height, and in these specimens the
ligamental arca is larger or higher, with the dental margin broader than in others; but its
principal distinction is the angular ridge on the siphonal side. 'fab. XVII, fig. 11, is
from Huntingbridge, and may, T now think, be referred to this species; it -was at first
supposed to he a Limaopsis, hut the character which induced that name is probably acei-
dental ; it is, however, smoother and thinner than the generality of the Barton specimens.

There are two or three species from the Paris basin to which our fossil hears a close
relationship, but to no one of them can I satisfactorily assign it. 2. depressus (Desh))
reseimbles it in outline, but our shell is neither depressed ( depressissima ™), nor thin; it
is crenulated all round, not “ mince et lisse antéricurement et postérienrement ;" neither

18 the “area ligamenti minima.”

7. Pecruxcurnus vornviNarus, Lamarck, 'Tab. XVI, fig. 2, a, &.

Preruncurus puLviNarus.  Lam. Ann. du Mas, t, vi, p. 216, and t. ix, pl. 18, fig.
9, a, .
—_ J— Desh. Tar. Fass., p. 219, pl. 35, figs. 15—17,
—_ -— I, Coq. Caract. des Terr., pl. 5, figs. 9, 10,
—_ —_ Bronn. Leth, Geogn., t. ii, p. 986, pl. 39, fig. 4.
—_ — Goldf. Petr. Germ., p. 160, No. 5, pl. 126, fig. 5.
— — Nyst. Belg. Toss, p. 250, pl. 19, fig. 8, 4, &.
—_ —_ J. Sow. in Dixon’s Geol. of Suss., p. 43, t, 11, fig. 25,
—_ —_ Bronn. Syst. der Urw,, p. 52, pl. 4, fig. 13, 1824,

Spee. Char. P, testd orbiculatd, ventricosd aul pulvinald, subeguilaterali vip obliquald,
strinto-costulatd vel radiatd, teaué decussald ; margine crenalo, crenulis brevilys s ared car-
dinali perangustd, umbonibus depressis.

Shell orbicular or lenticular, ventricose or puffed up, nearly equilateral, slightly

14
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oblique ; radiated or obsoletely costulated, fincly decussated; margin toothed, arca of
conncctor rather narrow ; beaks depressed.

Diameter, & inches.

Localities.  Stubbington (Zdwards).

Belgium : Le caleaire &’ Afllighem et d’Audenarde, Kleyn Spauwen (Nys!).
ZLrance : Grignon, Courtagnon (Deshayes).

A large number of fossils from various localities and from various formations have
been figured and described under the above name; Brongniart has given it to a species
from the neighbourhood of Turin, and Dubois to one from Volhynia, but thesc are, perhaps,
not strictly within what are called specific limitations. The principal character, as its
name imports, is a tumid or puffed-up appearance of the specimen, with a very slight
deviation from the orbicular or rather circular form of the margins. There is also @
slight angularity on the siphonal region, as is often the case in shells of this genus, The
dental area is curved and well furnished with tecth, and the area for conncxus is rather
small, but it increases considerably as the shell enlarges, and it is comparatively wider in
the old shell, where the ligamental portion of the conncctor has obliterated or overlapped
the denticles in the centre of the hinge area. The surface of the English specimens is
seldom or never in such a good state of prescrvation as those from the Paris basin, where
the small interstices between the rays and the lines of growth may he distinetly seen,
giving a slightly punctured appearance to the cxterior, and in those shells a portion of the
connector is often preserved.

8. PrcruNcuLus QuaAsSIPULVINATUS, S. TFood. 'Tab. XVI, fig. 1, 4, 4.

Spee. Char.  P. lestd lenticulato-complanald, compressd, equilalerali, equivalvi, sub-
lransversd ; radialo-striald, striis depressis, obsoletis; concentricé decussald ; maryim'blls
erenslatis ; ared connexiis perangustd ; wmbonibus depressiusculis.

Shell compressed or depressedly lenticular; equilateral, equivalve, rather transverse or
elongated ; covered with depressed and obsolete striee ; decussated by obscure or irregular
lines of growth ; margins crenulated ; area of connector narrow ; beaks depressed.

Diameter, 2ith inches,

Locality. = Bracklesham.
This has hitherto been placed in cabinets under the name of P. pulvinatus, var., but I

think the differences are such as to entitle it to a separate specific position, and the speci-
mens themsclves appear to show a permanence of difference which give them as good 8
claim for isolation as most others in this perplexing genus.  Our shell is much more conl-
pressed than the true pulvinatus, and the proportions in this are also different, the shell
being more transverse or elongated. It differs also from the Trench shell called ;)semlo-
pulvinalus, which is neither so compressed nor so {ransverse as our present specics.



BIVALVIA. 101

have separated the two British shells in consequence of the very great difference in the
tumidity or convexity displayed between them, and this difference appears to be constant.
The Stubbington shell measures 2ith inches in diameter, with 1iths inch in depth or
tumidity of the united valves, while the Bracklesham shell is longer than it is high, and it
has a depth of less than an inch between the inflation of the two valves.  There is also a
difference in the hinge ; this Intter shell has a narrower dental area, with a place for con-
nexus also smaller.

9. PrcruncuLus seissts, S, Wood. Tab. XVI, fig. 4, a, 6.

Spee. Char.  P. testd spissd, tumidd, globosd, orbiculari, equilaterali ; radiatim
obsoleté coslellutd, costis depressis ; wmbonibus prominentibus ; ared connexis elongulo-
Irigonatd, profundé sulcald ; margine dentali crassd, dentibus quatuor ad quingue, utrogue
latere transversalibus crassiusculis ; marginibus irregulariter erenulatis.

Shell thick, tumid, globose, orbicular, equilateral, with depressed and obsolete ribs ;
beaks prominent, area of conncctor broadly triangular, with deep chevron-formed lines ;
dental margin thick, with 4 to 5 teeth on each side, inclining towards the extremitics
interior margins irregularly crenulated.

Diameter, 1} inch,

Locality. Southampton (Edwards).

This species, I believe, is not rare; T have scen it only from one locality, and the

specimens appear to be nearly all of the same magnitude, as if the full-grown shell, which
I presume it to be, did not exceed the above dimensions. I have ventured to propose for
this a new specific name, considering the characters to differ from those of any other
species.  The ncarest to which it approaches is 2. globosus of the Bracklesham beds, but
from which it appears to differ in having a more prominent umbo, and that shell has a
more thickened dental area, with fewer teeth,

10. PrctuNcuLus TEREBRATULARIS, Lamarck. 'Tab. XVI, fig. 10.

PECTUNCULUS TEREBRATULARIS, Lamk. Ann. du Mus,, t. vi, p. 217, No. 3.
—_ — Desh, Coq. foss. des Env. de Par, t.i, p. 221, pl. 35,
figs. 10, 11, 1829,

Spec. Char, “ P. lestd orbiculutd, subequilalerd, venlricosd, cordald, incrassald, radiatim
sulcatd, sulcis planiusculis decussalis, cardine lato paucidentato ; dentibus lateralibus

striatis.”
Shell orbicular, nearly equilateral, ventricose, heart-shaped, thick, covered with radiating
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striwe or depressed riblets decussated by lines of growth ; hinge-arca broad, with few teeth,
lateral denticles striated.

Diameter, 2 inches.

Localities.  Herne Bay (Edwards), Upnor (LPrestiwich).

ZLlrance: Les environs de Soissons, pres d'Etampes, &c. (Desh.).

The most distinguishing character in this species is a prominent or rather recurved
umbo, somewhat rescnbling the beak of a Zercbratula, which, T presume, suggosted the
name to Lamarck.

Fig. 10, "Tab. XVI, represcnts a shell that was some years since obligingly given to me
by Professor Morris, and it had the locality of Ilford attached to it, but that gentleman 18
now unable to state from what bed it was derived. It was accompaniced by a Cylkerca {rom
the same locality, and this latter species T have since obtained from the Woolwich beds
underlying the London Clay, reached in a well-sinking at Romford. - There is therefore
cevery probability that our specimen came from the same bed at Ilford. T am unable to
assign this specimen to any species known to me, unless it might perhaps be referred to
drevirostris, but with which it does not strictly accord. P. polymorphus also much
rescmbles it.

A shell from the Paris Basin has been fignred and deseribed under the name 2. pancis
dentatus (Desh.), © An. sans Vert. du Bass. de Par.,’ t. i, p. 862, pl. 78, £, 16, 17, which
has the locality of Woolwich attached to the description. I have not been able to find
any British specimen cntitled to that distinction.

LIMOPSIS, Sassi, 1827,

Gen. Char.  Shell orbicular or slightly oblique, convex or lenticular, cquivalved, sub-
cquilateral, closed; hinge with two slightly curved and slightly uncqual series of projccting
and interlocking tecth ; umbones distant; connexus ligamental, bipartite, one portion
inserted in a triangular cavity immediately beneath the umbo ; impression of the mantle
entire.

The animal of onc speeies of this genus (L. aurita) has lately been obtained in the
scas of North Britain by Mr. Jeftreys, the account of which has been published in the ¢ Ann.
and Mag. Nat. Hist.,” 1862, and he says ““ the body is of a milk-white colour. 'I'he mantle
is open at every part except behind ; it has no folds or tubes, and its cdges are thickened
and furnished with papilliform glands. The foot is large in proportion to the rest of the
body, and it is shaped like a tobacconist’s knife; it can, in all probability, form a suboval
disc at the central portion, as in Pectunculus.”” Tt so much resembles that genus that
the only distinction on which a scparation can bo founded is the triangular fossette in the
area for connexus, and this cannot be considered a very important one, as it is present
upon the young shell of Pectunculus decussatus.
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Some Locene fossils have been figured and deseribed by MM. Nyst, &’ Archiac, and
Bellardi, under the generic name of Stalagmium, strongly resembling aberrant forms of this
genus ; they differ, however, slightly in the dental avea, the central portion being much
broader than in Ziumopsis, wlere the triangular fossette has pushed forward the lignmental
conneetor, so as to diminish materially the dental line beneath the umbo.  In those shells
called Stalagminie there is an absence of the external triangular fossette, the connector
being situated in a lincar depression on one side only of the umbo, differing also in that
respeet from Peclunculus, which it otherwise somewhat resembles; the lignmental arca is
ridged or furrowed like most of the shells of this family. If these differences be con-
sidered sufficient to constitute generic distinction, those shells must. be denominated
Stalagmivim, Nyst, as the genus proposed by Messrs, Lea and Conrad is untenable for the
American Eocene fossil, which, as before stated, is a species of Modiola or Crenella.

1. Limorsis aranvrara, Zamarck. Tab, XVII, fig. 10, «, .

PreruNcuLus araNvratus.,  Lamk. Ann. da Mus,, t.vi, p. 117, No. 4, and t. xi, pl. 18,

fig. 6, a, &.
— — Desh. .Coq. fors. des Euv. de Par,, t. 1, p. 227, pl 35, figs. {—
G, 1829.
Livorsis —_— Prestwich, Geol, Journ., 1817, p. 404.
— —_ J. Sow. in Dixon’s Geol. of Sussex, pp. 93, 170, t. 3, fig. 19.
— — Desh. An, sans Vert. du Bass. de Par,, t. i, p. 812, 1859,

Spec. Char.  Testd orbiculutds leaticdari, convexd-; subaquilaterali ;  decussatim
striatd ; striis longitudinalibus angustioribus granulosis ; cardine recto, umbonibus minimis ;
marginibus obsolete crenulalis.

Shell orbicularly lenticular, convex, slightly inequilateral, striated or radiated and
decussated ; radiations fine and granular; hinge straight, umbones small, depressed;
margins obsoletely or irregularly crenulated.

Diameler, § an inch,

Localities. Bracklesham (Ldwards).

Lirance : Grignon, Parnes, Senlis (Deskayes).

This is a rare species in England, and found only at the above locality ; it is said to
be abundant in the Paris Basiu.

The surface of this shell is covered with fine, small, radiating strias, which ave crossed
or decussated by prominent lines of growth; the conjunction of these two lines causes an
clevation, thus giving a granular surface to the cxterior; the shell is nemrly lenticular and
equilateral, the diameter being, as near as possible, the same in each direction, though
occasionally it is a trifle in excess in the height. The hinge is furnished with three to
five denticles on one side of the wmbo, nearly vertical, and on the other from five to six in
a curving direetion, and the interior margin is faintly and somewhat irregularly denticnlated,
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The upper part of the hinge-line is nearly straight, which gives a small shoulder to the
shell on cach side. Zrigonocalia granvlata, Nyst, < Coq. foss. Belg.,” p. 241, pl. 19, fig. 1,
strongly resembles our shell by figure and description ; hut M. Deshayes, who, I presume,
has examined the Belgian fossil, says it is specifically different. The artist has givon
rather too much obliquity to our figure.

Limopsis Belcheri, Adams and Reeve, is said by Mr. Jeffreys, ¢ Ann. and Mag. Nat.
Hist.,” 2nd ser., vol. x, p. 343, Nov., 1862, to be the same as the Eoceno species,

2. Limorsts scavnaris, J. Sowerby. Tab. XVII, fig. 9, a, 2.

PecruncuLus scaLaris.  J. Sow. Min, Conch,, t. 472, fig. 2.
— — Morris. Catal. Brit. Foss., p. 207, 1854,

Spec. Char.  Testd orbiculald, convexd, inequilalerali obligud ; radialim costulald, et
concentrice striald, decussald ; coslulis yr'a)m/ati.s', angustis, separalis; curdine obliquo;
umbonibus parvis ; marginibus crenulatis.

Shell orbicular, convex, insequilateral, oblique, radiatedly costulated and decussated by
lines of growth; rays rough, subgranular; hinge oblique; umbones small; margins
crenulated.

Diameter, iths of an inch.

Localily. Barton.

This is an abundant shell at Barton, where the two valves are often found united. The
exterior of this species is prettily ornamented with about twenty-four or twenty-six pro-
minent rays, or rather acutely angular costx, with often an intermediate ray, sometimes
two; these rays are cut or crossed by prominently rounded ridges of growth, which
decussate the surface, and produce a nodulous appearance on the rays, like the exterior of
Pectunculus delefus. *The transverse lines between the ribs resemble the steps of a rope-
ladder.”—J. Sowerdy. 'The hinge-margin is furnished with about five to eight prominent
tecth, placed at nearly right angles to the hinge-line on the pedal side, and about nino
to twelvo in a curving direction on the other. The interior of the cntire margin is
irregularly denticulated, but not at the extreme cdge. 'The triangular fossette in the
arca of connexus is large and deep, diverging from the umbo at nearly a right angle.

TRIGONOCELIA. Deskayes.

Generic Character. Shell equivalve, generally small, inequilateral ; more or less trigo-
nular or deltoidal; pedi-lateral margin rounded, siphoni-lateral angular; umbones pro-
minent, ventral margin smooth ; hinge-line divergent, with sharp and generally angular
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and prominent denticles, divided into two portions; connexus ligamental, placed in u
triangular fossette ; two adductor-muscles ; impression of mantle without a sinus.

The conncctor being situated entirely on the outside of the dental apparatus, concen-
trated in o triangular cavity and opening the valves by contraction, is a sufficient character
to entitle these shells to be placed in a distinet generic position. This triangular fossctte
bears a resemblance to that upon Limopsts, but there is no extended area or bipartite
division of the conncctor, as in that genus.

M. Nyst proposed the name Z¥igonocelia for those bivalves which resembled LPectun-
culus, but differed in the disposition of the connector, as before remarked.  Zrigonocelia,
therefore, from want of priority, had lapsed into a synonym. M. Deshayes has employed
the above name for his genus, as the type species had been called Zvigonocelia by M., Nyst.

The present genus is an cmanation from Limopsis, differing from it by the loss of the
expanded ligamental area, approaching closely to Lede in the form of the shell. - The
animal is at present unknown, but from its pointed siphonal region it probably possessed
incipient siphons.

A few species only of this genus have been described ; six of these are from the Daris
Basin, and one has heen figured by Mr. Lea from the Eocene deposits of America ; these,
with the British species, are all confined to the older Tertiaries. The animals appear to
have been capable of firmly closing their valves ; they have large and well-marked impres-
sions of the adductors.

1. TuicoNoc@ria prLtoipka ! Lamarck, Tab. XIX, fig, 11, a—c.

Nucura DELTOIDEA?  Lamk. Ann. du Mus,, t. vi, p. 126, and t. ix, pl. 18, fig. 5.
— —_ J. Sowerby. Min, Conch,, t. 554, fig. 1.
Livorsis perToinEs 7 D'Orb. Prod. de Paléont., t. ii, p. 389, No. 1019.
Lepa peLrornea.  Morris. Catal. Brit. Foss., p. 205, 1854,
TricoNocwL1a DELTOIDEAT Desk. An. sans Vert. du Bass. de Par., t. i, p. 840, 1838,

Spee. Char. T testd lrigond vel delloided, lumidd, crassiusculd, subequilaterali, con-
centricé striatd ; pedi-regione rotundatd, obsoleté radiald ; siphoni-regione angulald, et
carinald ; umbonibus magnis prominentibus ; cardine arcuato, dentibus 5 vel G ulroque
latere ; fossuld conneaiis profundd, triangulari.

Shell trigonal, tumid, rather thick, ncarly equlateral ; concentrically striated ; pedal
region rounded and obsoletely rayed ; siphonal region angulated and keeled ; beaks large
and prominent ; hinge-line curved, furnished with 5 or 6 denticles on each side ; dopres-
sion for connector deep and triangular.

Length, {ths inch; Leight, Lth inch,

Localities. Barton (Ldwards), Hordle (S. Food), Shapley eath (Morris).
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This species appears to be restricted to the uppermost deposits; I have not seen it
from below the Barton beds. It is not rare, though by no means so abundant as the
Paris Basin shell.  On comparing the British fossil with the French species, the following
differences may be observed.  Our shell is shorter, more clevated, and more regularly
ribbed in the direction of the lines of growth; the angle on tho siphonal region is sharper
and more distinet, and there are only small, fine, and very faint rays upon the edge of the
pedal region, whercas in the French shell these rays are few, large, sharp, and very pro-
minent. The exterior of aur shell has faint radiating lines, only perceptible in very perfect
specimens, and by the assistance of a magnifier; they are most distinct on the siphonal
region, particularly heyond the angular slope near the siphoni-lateral margin. The number
of denticles are fewer in our shell than in the French specimens. Tt imay be called var.
delte-forms.

2. TricoNoc@ria CANCELLATA, Deskayes. "Tab. XIX, fig. 12.

TRIGONOCELIA €ANCELLATA, Desk, An, sans Vert, du Bass. de Par., t. i, p. 838, pl. 64
figs. 31—35, 1860,

Spee. Char. . *“ lesld transversim trigond, inflald, subequilaterali, antice oblusd, paostice
acute angulald, striis longitudinalibus, transversalibusque, eleganter deoussalii; ad lalus anti-
cum longitudinalibus, proeminentioribus, dislantioribus ; latere postico plano, ovalo, a}iyufo;
aculo, aliquantisper proeminents separato, livis tenuibus distantibus ornalo ; cardine breves
angusto, paucidentalo ; dentibus minimis, sapius complicalis, fossuld ligamenti salis latd,
regulariter (riangulari.”—Desh. ‘

Shell clongately trigonular, slightly inflated ; subequilateral ; pedal region the larger,
somewhat inflated; pedilateral margin rounded; siphonal region slightly compressed,
angular, with pointed termination ; exterior radiated and decussated by prominent and
regular lines of growth ; hinge-arca small, .denticles few ; depression for connexus broadly
trinngular and shallow.

Length, | an inch.

Localitics. Huntingbridge.

ZLrance : Parnes, Damery-Auvers; Acy, Mary, Caumont, Crouy, La Terté-
sous-Jouare, Le Fayel (Deshayes).

A single specimen only of this specics has heen obtained by Mr. Edwards, and that
unfortunately is not quite perfect ; a part of the hinge-area has been destroyed, but the
exterior and gencral contour of the shell correspond with the French species, and it may
fairly remain with the above name for the present. It is quite distinct from our delfoidea.
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NUCULA. ZLamarck.

Generic Character.  Shell ovately trigonal or nut-shaped, smooth, or occasionally
seulptured ; nacreous, inside iridescent ; siphonal region short or truncated ; the umbones
never prominent ; hinge with a row of more or less numerous angular and clevated inter-
locking teeth ; connexus cartilaginous ; palleal line simple,

Animal of the shape of the shell ; margins of the mantle disconnected all ronnd 5 foot
lurgc, capable of being expanded into a dise, and ornamented with fimbriated edges.

The peculiarity of this genus consists in having the larger portion of the shell on the
pedal side, and the umbo pointing in the opposite direction, an arrangement contrary to
that which prevails in the generality of bivalves, and also in having the spoon-shaped projec-
tion within the hinge-margin, on which is placed the cartilaginous connector on the pedal side
of the umbo. The hinge-line forms nearly a right angle, but this diverges into an obtuse
one in the aberrant specics, where an extension of the shell, on the verge of the genus,
approaches the ovate or elongated form of Leda.

The animal of this genus, the inhabitant of the shell which is the type, is said not to
have any siphons, and that the margins of the mantle ure disconnected. Iu the approxi-
mating genus Leda, the mantle in the siphonal region is connceted so as to form two
distinet tubes, which are capable of considerable exsertile extension.  'The animal of Nucula
Proper has the mantle open all round; but in those specics which have an extension on
the siphonal side approaching Leda, it will probably be found that the margins of the
mantle in the siphonal region are partly connccted, so as to separate the incoming from
the outgoing current.

In this genus the greater number of the fossil species have the interior or ventral
margins of the shells ornamented with crenulations.  These erenulations are found in those
Species only in which thie exterior of the shell is covered with radiating lines ; they are
apparently due to the fimbriated edges of the mantle, and do not extend to the edges
of the dorsal margins, even where the area of dentition is limited.  The ventral margins of
the mantle in A, nuclens are said to be plain; but I imagine they must be very finely fim-
briated, in order to deposit the clevated layers of shelly matter which produce the radi-
tions. "I'hese rays are most conspicuous upon the under surface, which is sometimes covered
over with a coating of enamel-like material, so us to obliterate or at least to obscure the rays ;
but when the margins are crenulated, I presume they will always be more or less visible,

"'he shells of the specics which have the margins smooth will be eutirely free from
radiating striz, and the edges of the mantle of those animals are probably quite plain.

"The shells in the living state are covered with an epidermis, remuins of which may be
oceasionally observed upou specimens of the Kocene deposits. Some have their radiations
strongly decussated by clevated Tines of growth 5 a few species ulso have a peculiar ornament
i a zigzag form, and for these a sub-genus has been proposed, under the name Aede,

15
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by Messrs. Adams. T lave not seen this kind of sculpture upon any Eocene fossils. In
this genus it is often difficult to determine, in descriptions, which part is intended for the
“anterior,” as that term is applied sometimes to the shorter, at others to the longer
division of the shell.

It has been generally supposed that the species of Nucula are well defined and casily
determined, but T am sorry to say, they have not appeared so to me. The Eocene species
have given me more trouble in their assignment than those of almost any other genus,
and the result is not at all satisfactory to mysclf; it will be fortunate for me if I be the
ouly one of that opinion. 'I'he Eocene shells of this genus found in England, and here
illustrated, present a great varicty of forms, most of which I have considered as entitled
to specific distinction ; it is however possible, that with a larger amount of materials,

some of these lines of division might disappear.

1. Nucura amrra, Edwards, MS. 'Tab. XVIII, fig. 5, a, §, var. fig. 6, a, 4.

Spee. Char. N testd (ransversd, ovalo-sublrigonuld vel nuciformi, ampld, tumidinsenld,
crassd, levigald ; pedi-regione laliore ; anc-regione paulo attennald, rotundatd ; margine
dorsali convexinsculd ; margine venlrali plis convewd ; lunuld elongato-lanceolatd ; dentibus
ad apicem gradalim minulis ; marginibus crennlaltis.

Shell trunsverse, ovately trigonular or nut-shaped, broad, somewhat tumid, thick,
smooth ; pedal region the broader; anal region slightly projecting and rounded ; dorsal
margin slightly convex, ventral margin more rounded ; lunule elongated ; denticles
diminishing towards the apex ; muargins crenulated.

Length, & an inch.

Localily.,  Barton (Ldwards).

This species, I belicve, is not very rare.  Its peculiar or specific distinction is the
roundedly ovate form, wlrich appears to be more so than in any other species I have scen-
The anal region is much rounded, and the dental area on that side short, by which is
given a greater convexity to the ventral margin, It has an clongated indistinet lunule of
dorsal depression, witli a slightly clevated corselet surrounded by a depression ; it bears
some resemblance to V. Junulate, Nyst, but it appears to differ from that species in having
both dorsal and ventral margins more curved, and it has not so distinct and promiucnt f
corsclet as that species. 'The interior is sometimes much thickened, and the adductor
marks are deep; there is also an clongated impression of the pedal muscle near the oral
adductor, beneath the dental margin, and generally in thickened specimens an upright
visceral (?) impression. Ig. 6, «, 4, in same plate, represents a speeimen in Mr, Edwards’s
cabinet with the MS. name of configua; in this there is a slight difference in the contour,
and in the anal region, but T think it is scarcely entitled to specific distinction. I have
therefore considered it only as a variety of the above species,
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2. NUCULA BISULCATA, ./. Sowerby.  'I'nb. XVII, fig. 13, a—ec.

Nucura wisureara. J. Sow., in Dixon’s Geol. of Sussex, pp. 93, 170, t. 2. fig. 13, 1850,
—_ —_ Morris. Catal, Brit, Foss.,, p. 217, 1851,

Spee. Char.  N. lestd ovato-sublrigond, elongald, crassd, levigald ; pedi-regione
sllipticd, longiore et altiore ; siphoni-regione angulald, subproductd, compressinseuld ; lunnli
¢longato-lanceolatd, bisulcatd ; ano ovafo, in medio prominente ; dentibus ad apicem gradatim
Mminulissimis ; marginibuns tnfegris.

Shell ovately sub-trigonular, clongated, thick, compressed, smooth ;. pedal region
elliptical, margin ovately rounded ; siphoni-lateral margin angulated, compressed, and
Slightly produced ; Junule elongately lanceolate, with a central ridge; anal region ovate,
Prominent in the centre; teeth diminishing towards the umbo, ventral margin smooth.

Length, 1§ inch 5 height, 1 inch.

Localities. Barton, Bracklesham.

Specimens of this species are not very abundant, and have, [ believe, been as yet only
found at the above localities.

The shell is nearly smooth, with the exception of distinct lines of growth. 'I'he dorsal
margin has a sort of flattened space (lunule), with a central eclevation or ridge, on each
side of which is a depression or furrow, giving a sinuation to the pedi-lateral margin, and
to this peculiarity of character the species owes its name. 'The muscle-marks arc hoth
decply impressed, the anal one more especially s0; it is of an elongated form, pointed
towards the umbo, and there is also an impression in the umbonal region, probably left by
the retractors of the foot. 'The tecth are not numerous, about a dozen on the pedal side,
aud half that number on the other. The shell in the living state was probably covered
with a thick epidermis; traces of this may be scen on many specimens. The nearest
approach to this is a recent specics, N. Cumingil, from the Indian Archipelago, but
from which it differs, according to description, in not having the lunule with a bipartite
division,

8. Nucura Bowersankii, J. Sowerby. Tab, XVIII, fig. £, 14, «, &.

Nucura Bowersankil. J. Sow. Geol. Trans., 2nd series, vol. v, t. 8, fig. 11, 1834,
—_ — Prestwich. Geol. Journ,, 1847, p. 405.
— — Morris. Cat. Brit. Foss., p. 217, 1854,

Spee. Char. N. testd lale ovatd, sublrigond, valdé inequilaterali, convexd, radiatim
lriatd ; striis depressis, latis, approximalis; siphoni-regione obligué truncald; lunuli
elongato-lanceolald viz perspicud ; marginibus crenulatis.

“ Elliptical, convex, smooth externally, striated within ; anterior (?) extremity obliquely
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truncated ; the slope filled by a large, pointed, nearly flat lunette, edge toothed ; impression
of the abductor muscles shallow.”—(J. Sowery).

Length, 1 inch ; height, $ths of an inch.

Localities. Highgate, Potter’s Bar (Wetlerell) ; Haverstock Hill (Edwards).

This species was apparently covered by a thick epidermis, and the umbones have been
very much eroded. The anal region or corselet is well marked and flat, with a slight rise
in the centre, and covered only by lines of growth. The surface of the shell is smooth to
the unassisted cye, but it is covered with narrow, deep, radiating lines, making the rays
broad and flat, and there is a depression on the dorsal portion of the pedal region irre-
spective of the lanceolated lunule, as if the ventral margins were capable of being widely
separated.  The species appears to be confined to the London Basin.

The interior cast of a shell of this genus is figured and described in the ‘Trans. of
the Geol. Soc.,’ 2nd series, vol. v, pl. 24, fig. 5, under the name V. Baboensis, and is
said by the author to *nearly resemble V. Bowerbankii, but not truncated or pointed
below the lunette.” This specimen came from Baboo Hill in Cutch, and it is in that
easterly direction that we might look, I think, for shells probably identical with somo
of our own KEocene fossils, but I fear it is not possible to certify a species by the cast alone.
There is also the cast of a specics in this genus found in the Eocene TFormation, between
Holyport and Birfield; the specimen was deposited in the Museum of the Geological
Society, by the late Mr. Warburton (marked No. 17839), and has a somewhat similar
form, but it presents the same difficulty for determination, and I am unable to assign
it to any species; these various casts do not show whether the inner margins were
furnished with crenulations.

4, NucuLa caroroirs, Edwards, MS. Tab. XIX, fig. 8.

A single specimen from Pegwell Bay, in the cabinet of Mr. Edwards, has the above
name attached to it, and it appears to belong to a distinct species; but it is very imper-
fectly preserved, and I am unable to describe its true characters, The shell is externally
rayed with distinet and well-marked strise or riblets, and the inner margin is crenulated.
Its present name must be considered provisional.

5. Nucura compressa, J. Sowerdy. ''ab. XIX, fig. 5.

Nucura comprEssa, J. Sow. Geol. Trans., vol. v, 2nd ser., p. 136, pl. 8, fig. 14, 1834
—_ —_ Prestwich. Geol. Journ., 1847, p. 403.
— —_— Morris, Catal, Brit, Foss,, p. 217, 1854.
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Spee. Char. N lestd, elongato-ovald, turgidd, tumidd, inequilaterali ; levigatd, glabrd,
maryine dorsali subrectd, pedi-regione vvald ; siphoni-regione, prelongd, subrostratld ; mar-
gine ventrali convexd ; lunuld viw conspicud ; apicibus depressis ; marginibus integris.

Shell clongately ovate, inflated, inequilateral, smooth and glossy; dorsal margin
nearly straight; ventral margin convex; pedal region large, ovate; siphonal region
obtusely pointed ; lunule inconspicuous ; beaks depressed ; margins smooth.

Length, jths of an inch; Zeight, 3ths of an inch.

Locality. Hampstead Heath (Wetherelly; Potter’s Bar, and Highgate (Edwards).

The peculiar distinction is the pointed or subrostrated form of the siphonal region,
where it is slightly compressed, from which T presume it received its name, as the shell is
otherwise rather tumid.

6. Nucura consors, S, Wood. 'Tab, XIX, fig. 7, a, b.

Nocvra siminis,  J. Sow. Min. Couch,, vol. ii, p. 207, t. 192, figs. 3, 4, 1819,

Spec. Char.  N. lestd obovald, transversd, sublrigonuld, lurgidd, valdé inequilaterall,
obsolete radiald, aliguantisper striis transversis decussald ; pedi-regione prolonyd, obtusd ;
siphont-regione rotundale truncatd ; margine vealrali convead ; lundld vie distinetd ; ano
ovalo tn medio promineati ; marginibus crenulatis.

Shell transverse, obtusely ovate, roundedly trigonal, turgid, very inequilateral, obsoletely
rayed, slightly decussated by lines of growth; pedilateral margin obtusely or roundedly
angulated ; dorsal and ventral margins convex ; lunule indistinet ; anal region slightly
prominent ; internal margins crenulated.

Length, § an inch ; height, iths of an inch,

Locality. Highgate (Wetherell).

Many specimens of this species are in the cabinct of Mr. Wetherell ; but they arc
seldom in good condition, the greater number of them being merely casts.

Professor Morris, in his *Catalogue of British Fossils,” has rejected figs. 3 and 4,
t. 192, * Min. Conch.,” from being identical with the Barton species figured upon the same
plate, and Mr. Sowerby says, at p. 208, he is doubtful whether fig. 4 ought not to be
considered a distinct speeies, or at least a distinet variety, implying thereby a doubt as to
the propriety of admitting it under the name of simifis. 1 have, thercfore, given it a new
specific name with more confidence, having the support of the above two opinions, Tt
resembles in many of its characters one or two species from the Middle Focene, but with
none does it appear to be truly identical, It has no distinctly marked lunule,  "There is
a prominent anal region surrounded by a depression, and in those specimens which are
best preserved the radinting striwe are very distinet, decnssated by lines of growth, 'Phe
two valves are most commonly united, and many of them have leen perforated by a
zoophagous feeder.
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Fig. 3 in ¢ Min. Conch.” is more angulated than fig. 4, but I think they both belong
to the same species, as there is considerable variation in the outline among Mr. Wetherell’s
speciniens,

7. N. curvara, Edwards, MS. 'Tab. XVIII, fig. 12, 4, 6.

Spee. Char. N lestd transversd, ovato-sublrigonuld, tumidiusculd, crassiusculd, obsoleté
radiald, radiis vel striis tenuissimis ; valdé inequilaterali ; pedi-regione ai{yzzla{ti; produc/ti ;
ano-requone brevi, in medio prominenti ; margine dorsali sub-rectd; margine ventrali con-
vexiusculd ; lunuld lanceolald viv conspicud ; marginibus crenulatis.

Shell transverse, ovately trigonular, slightly tumid, and moderately thick ; obsoletely
radiated with very fine lines or strie; pedal region produced and angulated ; anal region
short, and rather prominent in the ecentre; dorsal margin nearly straight, ventral margin
curved ; lunule scarcely conspicuous, margins crenulated,

Length, 3ths of an inch.

Locality. Clarendon (Edwards).

This species is at present very rare. It somewhat resembles V. sphenoides, but it
is comparatively longer; it is more produced and angular at the pedilateral margin, and
it is less tumid than the Upper Eocene shell.

Two or three specimens in Mr, Prestwich’s cabinet, obtained from a boring for an
Artesian well at Southampton, appear to belong to this species ; the age of the bed from
which they came is not stated.

8. Nucura Dixoni, Fdwards, MS. Tab. XVIII, fig. 7, a—ec.

Nucura siMinis.  J. Sow., in Dixon’s Geol. of Suss,, p. 93, t. 2, fig. 7, 1850.

Spec. Char. N. lestd ovato-sublrigonuld, turgidd, levigatd, valdé inequilaterali,
convead ; siphoni-regione truncatd ; lunuld obtuse angulatd vix perspicud ; cardine crussi,
dentibus magnis ; fossuld connexils elongald ; marginibus crenulatis,

Shell ovately triangular, somewhat tumid, smooth, convex, very inequilateral ; siphonﬂl
region truncated ; lunule and corselet not very distinctly defined ; teeth thick and broad
towards the connector, margins crenulated.

Length, 1ths of an inch ; keight, Liths of an inch.

Localities. Bracklesham, Stubbington, Whitechff Bay (Edwards).

This species is by no means rare at Bracklesham. It appears to differ from similis In
being more tumid and less angular, and rather more elongated, and it has not the projecting
pointedness at the basal margin of the siphonal region which is characteristic of that species.
The exterior is more convex, and the radiating lines are less distinet in this than they are
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in similis, which is its neavest relative. It bears a strong resemblance to N, margarilacea
of Nyst, *Coq. Foss. Belg.,’ p. 229, pl. xvii, fig. 9, «, 4, but the dorsal margin of that
figure is rather more curved. V. margaritacea, Goldf., *Petr. Germ.,’ vol. i, p. 158. t.
125, fig. 21, «—d, also much resembles it.

Some specimens in Mr. Edwards’s cabinet from the sume locality have attached to them
the MS. names of guadrans, Iab, XVIIL, fig. 8, «, b, and planiuscula, same plate, fig. 9 ;
they differ in outward form, us those names indicate, but I think they are varieties of the
above. It is possible they may prove to be distinct.

9. Nvucura eaponensis, Forbes, MS. ‘b, XVIII, fig. 8, «, &.

Nucura Heaponexsis,  Morris. Mem. Geol, Surv,, p. 156, pl. 6, figa. 12, 12, a, b, 18356.
— — Id.  Catal, Brit. Foss., p. 218, 1834,

Spec. Char. ** Testd ovato-transversd, depressd, levi, lalere antico brevi, subproducto,
margine arcuato, postice angusto, margine venlrali subarcualo, tntus crennlato ; Iunuld
prominuld, sulco perspicuo circumndald.”

“ An ovately transverse and somewhat depressed shell, with the anterior margin short
and slightly produced, the posterior extremity narrowed, the ventral margin arched and
internally very finely crenulated ; the lunule prominent, and surrounded by a conspicuous
furrow.”— Morris.

Length, iths of an inch:

Localities.  Colwell Bay, Headon THll (Morris and Edwards), Hordwell (8. Wood),

This species has been separated from similis by the late Edward Forbes; it has also
been considered by Mr. Morris as distinet, and 1 readily acquiesce in the separation.
Specimens are not particulurly vare, and are found often in a very perfect state of preser-
vation. Tt somewhat resembles in outline V. Dizoni, but it is a smaller species ; the siphonal
region is shorter, and the basal extremity on that side is more rounded, and it appears also
to be a thicker shell.  Tn the ¢ Catal. Brit. Foss.,” p. 218, 1854, Nucula similis, Wood, is
given as a synonym to this species, but I have not been able to find the reference.

10. Nucvvra Lissa, Edwards, MS.  'Tab. XVIII, fig. 4, @, b.

Spec. Char. N lestd elongato-ovald, teni, leevt, glabrd, compressiusculd, inaquilalerali ;
pedi-regione latiore, ovald ; siphoni-regione oblique truncald, subrostrata ; marginibus dorsali
et veatrali converis ; lunald lanceoluto-elongatd, depressd ; ano cordiforuni ; dentibus ad apicem
gradatinm minulissimis ; marginibus inlegris.

Shell elongately ovate, thin, smooth, and glossy, slightly compressed, inequilateral ;
pedal-region the wider and ovately rounded; siphonal region obliquely traneuted ; dorsal
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and ventral margins curved ; lunule clongate, distinct, and rather depressed ; anal region
heartshaped ; teeth small near the beak ; margins smooth.

Lenyth, s an inch ; height, ths of an inch.

Localities.  Ilighcliff, Barton, Brockenhurst, Hordwell (Zidwards).

Although a thin and delicate shell, it has been obtained by Mr. Edwards in great
abundance. The exterior is smooth and glossy, with a few concentric ridges or obtuse
lines of growth. The interior has a strong nacreous lustre, with an cnamelled exterior.
The hinge-line is narrow ; it has about a dozen denticles on the pedal side, with scarcely
half that number on the other, and the support for cartilage is simple, somewhat clongated,
projecting inwardly at an angle of 45° to the dorsal margin.  T'here is a decp depression
(lunule?) on the pedal region, producing a sharp elevation to the dorsal margin, with a
fuint depression on the siphonal or anal region, but not very well defined.  'The extremity
of the siphoni-lateral margin is rather short and generally more or less pointed or subro-
strated ; this gives a considerable convexity to the ventral margin in the normal form. The
shell is thin, and the oral muscle scarcely visible, but the anal one is large and well
mpressed.

There are, I think, three varictics of this species; at least, there are three different
forms, which I have referred to the above name, presenting as they do considerable
difference in outline, but not, I think, sufficient to entitle them to different specific
positions. T'ab, XX, fig. 1, ¢, 4, c.

11. Nucura MiNor, Deshayes. Tab. XVIII, fig. 10.
NucuLa MINOR. Desh. An.sans Vert. du Bass, de ar., t. i, p. §23, pl. 64, figs. 17—20, 1860.

Spec.- Char. N, “ testd minimd, ovalo-trigond, turgidula, valdé inequilaterali ; poslice
lransversim truncald ; superné declivi; anticé allenvald, Iransversim tenui-sulcald ; sulcis
antice paulo undulatis ; lunuld nulld ; ano plano, non circumscripto; cardine angusto, panci
dentalo ; dentibus angustis distantibus ; fossuld minimd, brevi, angustd ; marginibus sublente
minutissime crenulatis.””—Desh,

Shell small, ovately trigonular, slightly tumid, siphonal region short, obliquely trun-
cated ; pedul region ovately rounded ; concentrically ridged or sulcated ; ridges slightly
irregular ; no lunule; anal region smooth, convex in the centre; dental margin narrow,
teeth few and small; margins crenulated.

Length, ith of an inch.

Localities. Bracklesham (Lidwards).

France. Le Guépelle, Chéry-Chartreuve, Ver, Beauval, oudan (Deshayes).

The figure was taken from a unique and perfect specimen in the cabinet of Mr.
Edwards.

So far as T am able to determine from figure and description in the work abOYC
referred to, I think our little shell may be considered as identical with the Paris Basm
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species. The only difference I can perceive between the Lnglish and the French fossils is
i the contour of the specimens ; ours being apparently a little longer and rather more
rounded on the pedilateral margin.  Our shell is ridged concentrically, and these ridges
are rather broad, and occasionally inosculate or undulate, like those spoken of by M.
Deshayes, “ quelquefois un peu onduleux vers Pextremité anterieure.”

A recent species from the Straits of Malacea, figured and described by Mr. Hanley
under the name of N, marmorea ( Monog. of Nuculidie,” p. 48, pl. v, fig. 145), appears,
from representation, to be its nearest relative.

12. Nucura nuvata, S. Wood. Tab. XX, fig. 4, a, 6.

Spee. Char. N, ltestd ovalo-trigond, transversd, lenui, valdé inequilaterali, levigald ;
maryine dorsali viz inewrvatd, margine ventrali conveainsculd ; pedi-regione ovato-rotundald ;
lunuld inconspicud ; ano depresso, ovato ; marginibus inlegris.

Shell ovately trigonal, transverse, thin, smooth, very incquilateral ; dorsal margin neatly
straight, ventral margin slightly curved ; pedal side roundedly ovate ; lunule inconspicuous ;
anal region depressed ; margins smooth.

Length, jrd of an inch.

Localify.  Headon Hill (8. Wood). Brockenhurst? (Zdwards).

A few specimens of this specics were found by myself many years ago, and T have
considered them as entitled to the rank of a distinet species, in consequence of the ventral
margins being quite free from denticulutions, and of the outward form differing from that
of any other smooth-margined speeies.

The shell in its contour much resembles N fleadonensis, but it is a little longer,
more rounded, and less tumid than in that species, and it is distinguished by the
difference of margin. 1t bears, also, some resemblance to V. Zissa, but it differs in two or
three characters; in the latter spcéics the anal or siphonal side is more pointed or
acutely angular, the dental avea shorter, and the ventral margin more rounded than in A
audatay in N. lissa, there is also a more distinet sinus or lunule below the dorsal
cdge on the pedal side, and the shell is comparatively longer and thinner. The angle
formed by the two dental lines in this species is very little more than a right augle, but
In /. lissa that angle is very obtuse.

3. Nucura rraLonca, Fdwards, MS. Tab. XIX, fig. 4 «, 6.

Spee. Char. N, lestd clongato-ovald, prelongd, levigald, tenui, convexiusculd, inaqui-
laterali ; pedi-regione ovato-rotundald ; siphoni-regione oblique lruncald ; lunuld clongalo-

16
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lanceolald, bisuleald ; ano ovalo, obtusé circumdalo, in medio prominenti ; apicibus depressis,
approximalis ; marginibus inlegris.

Shell elongately ovate, smooth, thin, and slightly convex or tumid, inequilateral ;
pedal region ovately rounded ; siphonal region obliquely truncated, or very obtusely
rostrated ; lunule clongated with a central elevation or ridge; anal region ovate and
centrally elevated ; beaks depressed ; margins smooth.

Length, 1 inch; height, % an inch.

Localities.  Barton (Ldwards).

This species has considerable affinity with V. bisulcata. Tt appears to differ in being
of a more elongated form, and in having the siphonal region more inflated ; the whole
shell appears to be more regularly convex, and the concentric lines or lines of growth are
more distinct than they are upon V. bisulcata.

This shell, perhaps, was not covered with a very thick epidermis, as there are no
remains of it upon any of the specimens I have seen, and the beaks are not croded.

14. Nucura praELONGATA, 8. Wood. Tab. XIX, fig. 1 a, é.

Spec. Char. N, lesld ovalo-elongatd, prelongald, tenui, levigatd, conveziuscwld,
inequilalerali ; pedi-regione ovato-rolundati ; siphoni-regione brevi, subangulatd ; lunuld
lanceolald, bisulcald; ano ovalo, circumdato, in medio prominenli; apicibus depressis,
approximatis ; maryinibus crenulatis.

Shell ovately clongate, thin, smooth, and slightly tumid, inquilateral ; pedal region
roundedly ovate ; siphonal side short and slightly angulated ; lunule clongate, with double
shallow depression ; corsclet slightly prominent in the middle; beaks depressed ; margins
crenulated.

Longest diamefer, 1 inch nearly,

Locality.  Bracklesham (Edwards).

Only two or three specimens of this species have come under my observation ; they
somewhat resemble in form N. prelonga, but the crenulated margin will distinguish them,
and there is a difference, also, in their comparative lengths. This shell seems, also, to be
more iridescent than N. prelonga, and rather more deep or tumid. _

Two other specimens from the same loeality, in Mr. Edwards’s cabinet, have a somewhat
similar outline, but they have not the basal portion of the anal region quite so much
extended or angular; they appear, also, to have a more distinct lunule and corsclet than
the one figured (prelongata); and these depressions (lunule and corsclet) are divided by
a small central ridge, which I do not perceive in our figured specimens. T am, however,
unwilling to separate them, as they otherwise correspond, and future observations must
determine whether they be the same or different.
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15. Nucura rroava, 8. Woeod. Tab. XX, fig. 3, a, &.

Spee. Char.  N. testd transversd, ovato-oblongd, turgiduld, levigatd, valde inmquila/ora/i ;
umbonibus minimis, terminalibus ; lunuld nulld ; ano brevi, ovato, in medio prominulo ;
margine dorsali conveaiusculd ; margine venfrali curvald; dentibus ad apicem yradatim
MInuISSINGS ; maryinibus inlegris.

Shell transverse, ovately oblong, slightly tumid, smooth, and very incquilateral ; beaks
small, depressed, terminal ; no lunule ; anal region short, distinet, and slightly prominent
in the centre; dorsal and ventral margins slightly curved, the latter rather the more so;
teeth not very close, diminishing towards the umbo ; margins smootl.

Length, iths of an inch; Zejght, ! an inch,

Localily. Near Bishopstone, Ilerne Bay.

A single specimen of this species is in the Muscum in Jermyn Street, and the officers
of that establishment have kindly permitted me to have it figured, 1t is the only one
that I have seen.

The nearest approach to this shell that I know is N leviyata of the Coralline Crag,
but it differs from that specics in outline; it is less curved in the ventral margin, and the
anal region is shorter. In form it somewhat resembles V. Bowerbankii, but that species
las the inner margins crenulated. The denticles are not very numecrous on the pedal
side; they are hidden by the matrix on the margin of the anal region ; so, also, is the
place for connexus,

16. Nucura rrorracra, Edwards, MS. Tab. XVIII, fig. 15.

Spee. Char. N. lestd Iransversd, clongalto-ovald, levigald, lenui, lunidiusculd, valde
inaquilalerali ; pedi-regione ovato-suballenuald ; siphoni-regioni brevi, obliquée lruncatd vel
angulald ; lunuld parvd, lanceolatd, unisuleatd ; ano ovato, vix conspicuo ; marginibus
crenulatis,

Shell transverse, elongatcly oval, smooth, thin, slightly tumid, and very inequilateral ;
pedal region obtuscly pointed ; siphonal region short, obliquely truncated or angulated ;
lunule small, plain, clongated, and flat; corselet ill-defined ; wargins crenulated.

Length, ths of an inch; Aeight, 5ths of an inch.

Locality,  Bracklesham (Ldwards).

A single specimen in Mr. Edwards’s cabinet, from which the figure above referred to
was taken, appears to be distinet, and 1 have, in consequence, adopted the MS. name
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attnched to it. The nearest approach to this in outward form is M. sericea, Tab. XINX,
fig. 3, but that is a smaller shell, with the dorsal margin less convex and the ventral
margin less curved than in this species; this shell is more ovate or less wedge-shaped,
with the terminal portion of the siphoni-lateral margin more pointed, and the siphonal
region slightly compressed. It rescmbles in outline M. disulcata, but that shell has a
smooth margin.

17. Nucura smruis, J. Sowerby.  Tab, XVIII, fig. 11 a—e.

Nucura sivinis.  J. Sow. Min, Coneh,, t. 192, fig. 10, 1810,
— — Morris. Catal. Brit. Foss,, p. 218, 1854,
— TRIGONA, J. Sow. Min, Conch., t. 192, fig. 5, 1819,
ARca NUCLEUS. Solander, in Brand. Foss. Hanton., p. 40, t. &, fig. 101, 1766.

Spee. Char.  N. testd ovalo-trigond, crassd, sub-compressd, levigald ant obsoleté radiald,
concentricé irregulariter lineald ; siphoni-regione brevissimd, truncatd, ad basim eversd,
sub-acuminatd ; lunuld anoque angulo obluso ; dentibus numerosis ; marginibus crenulatis.

Shell ovately trigonal, thick, slightly compressed, smooth, or indistinctly radiated, and
irregularly furrowed concentrically; siphonal region short, truncate, with the basal
termination everted and somewhat pointed; lunule and corselet indistinctly defined ;
denticles numerous, rather thin and compressed ; margin crenunlated.

Length, 1 inch ; keight, iths of an inch.

Locality. Barton.

Considerable difficulty exists with regard to this species, of which numerous specimens
are found at Barton. It is, I believe, the true Area nucleus of Solander, a specimen from
his collection being still in the British Muscum. V. /rigona, Sowerby, is probably only the
young, or, at most, a varicty of this spccies; and as it is so marked upon Mr. Edwards’s
tablet, I am pleased to find he is of the same opinion. There is a French shell figured by
M. Deshayes, V. mizta, * An. sans vert. du Bassin de Par.,’ t. 1, p. 819, pl. 64, figs. 1—4,
which very closely resembles it; but he says the distinctions between the specimens
themselves are evident and permancnt, and such as will justify specific separation. Our
shell is a handsome one, and is of considerable solidity, rather flat or combressed; it 1s
readily distingnished from all other species excepting M. mirta. 'The distingnishing
character is an extension or pointedness at the extreme basal portion of the siphonal
region, and the hinge also is somewhat peculiar, often presenting broad tceth near the
umbo.
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18, Nucura sruexoipes, Edwards, MS.  'Tab. XVIII, fiz. 2, and Tab. XIX, fig. 2 «, 4.

Spee. Char.  N. testd minutd, irregulatin trigond vel sphenoided, tumidd, levissimd,
politd ; pedi-regione ovalvo-angulutd ; siphoni-regione brevissimd, truncatd ; ano distinclo,
circumdato, in medio prominenti ; lunuld elongatd, depressd, divisd ; maryine dorsali sub-
arcuatd ; margine venlrali converd ; marginibus crenulalis.

Shell small, roundedly triangular or wedge-shaped, twmid, smooth, and glossy ; pedal
region obtusely pointed ; siphonal region very short, with a prominent anal corselet
surrounded by a depression ; ventral margin very convey, with the edges crenulated.

Length, 3ths of an inch.

Localitics. Hempstead, Brook ? (ZLidwards).

A few specimens of an elegant little species enrich the cabinet of Mr. Edwards, and
there is attached to them the above name in MS. They very closely resemble a species in
the Paris Basin figured and described by M. Deshayes under the name of N Greppini,
especially the specimen represented by fig. 2, Tab. XIX, and when the specimens them-
selves are compared they may possibly prove to belong to the same species, but 1 have
not the means of doing this. 'There is, however, an apparent difference, which T may here
point out. Qur shell has the dorsal margin less curved, while the ventral margin is more
80, than is represented in the figure of N, Greppini, Desh,, p. 882, pl. Ixiv, figs. 13--16;
and it has a distinct lunule or dorsal depression, divided by a slight central ridge, and
it is more tumid. The anal region also has apparently a more prominent centre and
deeper external depression.

1. Nucura sericea, 8. Wood. 'Tab. XIX, fig. 3.

Spee, Char. N, festd lenui, transversd, sublrigonuld, levigald, glabrd, calvali anl
obsolete radiati ; pedi-regione productd, angulald ; siphoni-regione obligne truncatid, sub-
atlenuald ; lunuld tnconspicud ; margine dorsall conveviusculd ; margine veatrale arcwald ;
umbonibus acutis, lerminalibus ; marginibus crenulalis.

Shell thin, transverse, subtrigonular, smooth, glossy, naked, or with obsolete radiating
Strice ; pedal region produced and angulated ; siphonal side obliquely truneated, and
somewhat pointed ; lunule inconspicuous ; dorsal margin slightly convex, ventral margin
more curved ; beaks terminal ; inner margins crenulated.

Lengtk, ¥ an inch.

Localities. White Cliff, 1unting Bridge (£dwards).

This species somewhat resembles prafongata and prolracta, but it protrudes more on
the siphonal side, and the ventral margin is more ronnded. Tt differs also in the annl
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region, and it is comparatively shorter. The shell is thin, and there is no perceptible or
distinet lunnle on the pedal region ; ncither is there any distinet corselet.  The specimens,
which are few in number, adhere firmly to the matrix, and I am unable to sce the
interior.

20. Nucura sunTRANSVERsA, Aysf. 7 Tab. X1IX, fig. 13.

Nvctra suBtrRaNsvensa,  Nysf, 7 Coq. Foss. Belg., p. 227, pl. xviij, fig. 7, a, 4, 1844.
—  OVATA. Id.7 Rech. Coq. Foss. de Hocsselt et KI. Sp., p. 13, No. 3b
1836.
—_— — DPotiers et Mich.? Catal. de Moll. de Douai, t. 31, p. 120, No. 3, 1844.

Spee. Char. N lestd lransversd, oblonyo-ovald, turgidd, valde inequilaterall, obsoleté
radiald;  pedi-regione pralongd, paulo allenuald; margine dorsali subreeld ; margine
ventfrali converiusculd ; lunuld inconspicud ; ano ovalo, in medio prominenti nza)y/inibus
crenulatis.

Shell transverse or clongate, ovately oblong, or obtusely wedge-shaped ; very incqui-
luteral ; obsoletely radiated ; pedilateral margin slightly pointed ; dorsal margin nearly
straight ; ventral margin gently curved; corselet or anal region ovate, clevated in the
middle ; margins crenulated.

Length, 3iths of an inch; Zeiyht, [ths of an inch.

Locality.  White Cliff By (Fisher).

The specimen figured enriches the cabinet of Mr. Fisher, who tells me it is not rarc
but very difficult to obtain in any degree of perfection.

I have considered it as identical with the Belgian specics, depending entirely for so doing
upon figure and deseription, although the proportions given by M. Nyst do not quite accord
with those of our own shell. This is extremely transverse or clongate—more so than any othet
species from the English Focene deposits ; and the umbo, which is depressed and much
eroded, is ut the extremity of the shell, the siphoni-lateral margin forming almost a right
angle with the dorsul cdge. The outer surface shows distinet but ivregular lines of
increase, and the nearly obsolete rays upon the specimen arc most visible towards the
pedilateral margin, as they are described to exist on the Belgiun shell,

M. Nyst points out a distinetion which exists between his shell and the one which he
considers to be the same from the Paris Basin in the number of the hinge-teeth, Unfor-
tunately 1 am unable to ascertain the dental characters of our shell,
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21. Nucvra TuaNamiana, Edwards, MS.  Tab. XIX, fig. 6.

Spee. Char. N, testd ovalo-trigond, converiusculd, tenui, valde inequilaterall, radialim
striatd ; siriis tenuibus, sub-decussalis ; lonuld nulld aut indistinctd ; ano plano, levigato ;
cardine crassiusculo, wmbonibus winimis ; marginibus dorsali el ventrali convexivsculis ;
margine venlrali crenulald,

Shell ovately triangular, rather convex or tumid, thin, very inequilateral, and covered
with radiating strice; striwe fine and irregularly decussated ; no distinet lunule; siphonal
or anal region flattish and smooth ; hinge rather thick, umbones small ; dorsal and ventral
margins slightly and nearly equally convex; margins crenulated.

Length, § an inch.

Locality. Pegwell Bay (Zdwards).

The figure above referred to was taken from an unique specimen in Mr, Edwards’s
cabinet, of which the umbo was not quite perfect ; it represents the shell as rather more
elongated than it ought to be,

22, Nvcvna rusmescens, Ldwards, MS.  Tab. XVIII, fig. 1 a—e.

Spec. Char.  N. fesld ovalo-frigonuld, lumescenti, crassiusculd, levigald, obsolete
radiald ; pedi-regione sub-cuncatd; siphoni-regione brevissimd, truncald ; umbonibus ter-
minalibus, depressis; luauld indistineld ; marginibus crenulatis ; dentibus wumerosis, ad
apicem decrescentibus.

Shell ovately triangular and wedge-shaped, tumid, rather thick, and smooth ; pedal
region obtusely wedge-shaped ; siphonal region very short; exterior obsoletely rayed ;
beaks terminal, depressed ; lunule indistinet ; anal region marked with an obtuse elevation
or ridge;; margins crenulated ; teeth numerous, dccreasing towards the umbo.

Length, | an incl; height, {ths of an inch.

Localities.  Mecad End, Barton (Adwards).

This is not rare. The principal distinetion of the species is its great tumidity, therehy
giving more than ordinary depth to the interior of the nmbonal region.

23. Nucuvra Wernererna, J. Svweerdy.  Tab, X1IX, fig. 9 «, 6.

Nucura WernereLiir,  J. Sow. Geol, Trans., 2nd ser,, vol. v, pl. viii, fig. 12, 1834,
—_ — Prestwich. Geol, Journ,, 1817, p. 105,
— —— Morris. Catal. Brit. Foss, p. 218, 18,4,
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Spee. Char. N, lestd ovald, viw clongald, gibhosd, levigatd, subinequilaterali ; pedi-
regione rolundald ; siphoni-regione oblique truncatd vel obtusé rostrald ; wmbonibus depressis;
muryginibus ereaulatis,

¢ Shell suborbicular, transverse, gibbose, smooth; extremities pointed ; beaks nearly
central, margin obtuse, edge toothed.”—.J. Sowerdy.

Length, & an wmch.

Locality.  Hampstead Heath (Wetherell) ; Highgate, Sheppy P (Ldwards).

“T'he radiating structure of this Nucula, common to the species of the genus, is very
conspicuous, but the inner surface is not striated, as in V. Bowerbankii.”—J. Sowerby.

The specimens of this species that T have scen are not numerous, and, unfortunately,
they are not in perfect condition ; the umbones are excessively eroded, thereby reducing
their natural proportions, giving a slightly rounded outline to the shell.

Since the type for the preceding descriptions has been set up, several specimens
belonging to this genus have come under my inspection, which I cannot assign to any of
the foregoing specics ; and although they do not present characters sufficiently determinable
for specific isolation and description, they are, I conceive, fully deserving of rcprcscntation
and notice, and T propose here to give to them provisional names only until they can
hereafter, by the possession of more specimens, be satisfactorily characterised.

Tab. XX, fig. 10, represents the interior cast of a shell from Clewer Green, nesr
Busingstoke, kindly lent to me by Mr. Prestwich, and to which T will give the name of
V. wenusta ; it appears to have possessed a smooth margin to the edge of the valves, and
it has a very slight basal projection on the siphonal side; there is a prominence in the
anal region, and in its contour it is intermediate between N, bisuleala and N. prelongt
but to neither of those smooth-margined species can it, I think, be referred. ‘I'he age of
the deposit in which it is found being greater than that of the two other specics strengthens
the supposition that tl¥s is distinet,

Tab. XX, fig. 7, is the representation of a specimen, also from Mr. Prestwicli’s cabinet,
to which the loculity Cuffells is attached ; this appears to be different from any of the
foregoing, but it is imbedded in the matrix, and T am unable to describe its true characters.
I give it the name of V. consobrina ; in outline it somewhat resembles V. consors, from
Highgate, but is, 1 think, too long and too much truncated for that species; it has a very
slight elevation in the anal region, but there is no pereeptible lunule, although there is 8
slight depression on the dorsl surface extending from the umbo to the verge of the pedal
extrenity ; the shell is thick, nacreous within, and the denticles are large, twenty-four on
the pedal side, and seven or eight on the other.

Tab. XX, fig. 6, represents a specimen very recently obtained from the Woolwich
series at Bickley, by Chas. A. Meyer, Isq.; this shell has been kindly submitted to my
examination. 1t is probably distinet, and I will call it for the present N, gracilenta ; it
nearest relative appears to be V. fragilis, but on a comparison with specimens of that
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Specics in the British Muscum, it presents the following differences :—N\7 fragilis has
the hasal margin on the anal side more pointed, with the eentre of the anal region more
clevated and distinet, and the pedilateral margin is not quite so nmel rounded : there
appears also to he a difference in the number of denticles, but a lavger number of specimens
Will be required to determine its correct position,

Tab. XX, fig. 9, is a shell recently obtained by Mr. Gibbs from the Basement-bed of
the London Clay at 1lerne Bay, and the oflicers of the Museum in Jermyn Street, to
which it belongs, have kindly permitted me to have it figured. T am unable to refer it to
any known species, and propose to give to it the name of V. sfrialella. 1t appears to be
specially distinguished by an unusually prominent anal region ; it is fincly rayed, and the
margins are denticulated.

Tab. XX, fig. 8 a, represents a specimen also from the Thanet Sands at HHerne
Bay. 'Ihis T at first thought to be probably the perfect condition of N cardioides,
which the young or unmutilated portion of that shell somewhat resembles; but upon
closc comparison the two specimens do not satisfactorily accord. Mr. Edwards has
given to this specimen the MS. name of sexfans, the outline of it forming somewhat
irregularly the sixth part of the cirele.  TFig. 8 &, of the same plate is the likeness of a shell
in Jermyn Street, from Ierne Bay, which may probably belong to the same specics, coming,
as it does, from the same bed ; but T have bad it represented in consequence of a difference
in outline, it being less triangular than fig. 8 «, the dorsal margin on the pedal side being
more convey, and the pedilateral margin less pointed.  The anal region (which, T think, in
general affords a good auxiliary character) is, unfortunately, in this specimen broken.

'The recent discovery of these last-noticed specimens has caused considerable delay in
the preparation of my work, but they appear of so much interest and of so much importance
towards a history of the contents of our locene deposits, that 1 thought it would not be
pardonable to pass them over, and now, at the cleventh hour, another shell has come into
the possession of Mr. Edwards, which appears to me to be also worthy of especial notiee,
and [ have had it fignred.

Tab, XIX, fig. 21.—This last specimen is a very elegant shell ; it approaches in form
very closcly to V. levigata of the Crag, and T have given to it the nume V. precleciyala,
in conscquence of its very near relationship, It is excessively thin, quite smooth externally,
and it has a margin free from crenulations ; it differs from N, proave in being thinner, and in
lmving the anal region shorter than in that species ; and it differs from V. leevigata in lhaving
o depression or shallow sulcus on the dorsal region beneath the dental edge; the eurva-
ture of the ventral margin, althongh nearly as great as in the Crag shell, is not quite so
regular, and the pedilateral margin being o little broader in our present speeimen, will
distinguish it. The interior 1 have not been able to examine.  The shiell is too thin and
too firmly imbedded in the matrix to permit of removal.

17
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LEDA.  Schumacker, 1817.

Generic Character. Shell cquivalve, incquilateral, elongate, lanceolate, or elliptical,
sometimes fig-shaped, rounded at the pedilateral margin; siphonal region more or less
pointed or rostrated ; umbones small, approximate ; hinge with numerous sharp, generally
angular, and interlocking teeth, separated by a spoon-shaped or triangular fossctte ; con-
nexus cartilaginous ; palleal line sinunted, with a linear impression, more or less distinguished,
extending from the middle of the umbonal region to the base of the oral adductor muscle-
mark. In the recent state the shell is covered by a thick epidermis.

Animal with the mantle open in front, margins simple, sometimes fimbriated ; foot large,
discoidal, with serrated edges ; siphons slender, unequal, partially united.

T'his genus is distinguished from Nucu/a by the prolongation or extension of the siphonal
region making some of the speeies equilateral, or even reversing the comparative dimensions,
giving the smaller and shorter portion to the pedal side. Maller has subdivided this
genus, and proposed the name of Yoldia for those shells which gape on cach side.
Thesc two names are still adopted by some authors, who maintain the distinction to be
sufficient for generic division. Mdorsch has made another division for those which are
closed at both extremities, and for which he proposes the generic name of Portlandin,
while Zeda proper is said to gape only onone side. The distinctions here spoken of are,
[ fear, very unstable, and will probably, by the greater number of conchologists, be considered
only of spccific value.  Solinella has a similarly shaped shell, with the dental area furnished
with arow of small, sharp, angular teeth on each side of the umbo similar to those of the
present genus ; but the connector there is wholly ligamental, situate externally npon a pro-
jection or fulcrum, and this character fairly entitles the shell in question to generic
distinction.

The shells of this genus (Zeda) are often quite smooth; but some have concentric
ridges or thickened lines of growth, and a few are ornamented with ridges in an oblique
direction, the inner margins of the shells are at all times free from crenulations.

Species of this genus in the recent state have been found in all parts of the world and
in all climates, and at all depths: upwards of seventy have been described ; and in the
“Proc. of the Nat. Hist. Soc. of Philadelphia,” 1860, p. 49, Mr. Binncy called attention
to a species of Leda which Dr. Gould says is common to the scas of Jupan and to the const
of Massachusetts.

In the fossil state they are also numerous, and have been found low in the Secondary
formations.
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l. Lkpa amyeparoipes, J. Svwerdy.  Tab. XVII, fig. 6, a—c.

Nucura amMyeparnoives.  J. Sew. Min, Conch,, t. 554, fig. 4, 1821,
— — Wetherell, Tr. Geol. Soc., 1834, p. 131.
— — Morris, Catal. Brit. Foss,, p. 217, 1854,

Spec. Char. L. lestd clongato-ovald, crassd, tumidd, sub-wquilaterali ; concen-
lrice striald, striis oblusis rolundis ; pedi-regione ovato-rotundald ;  siphoni-regione obluse
rostratd ; ared dentalt crassiusculd ; fossuld connexis minutd, profundd.

Shell clongately ovate, thick, tumid, glossy, nearly equilateral, and concentrically
strinted ; strie rounded ; pedilateral margin ovately rounded; siphonal region obtusely
Pointed ; dental area rather thick ; cartilaginous depression small.

Length, 1 inch ; height ) an inch.

Localities.  HMighgate, Potter’s Bar, Wandsworth, Sheppey, [Hampstead, Southend,
Whetstone Park, Finchley, Hornsey (Fdwards and Weltherell), Cuflells (Prestwich).

This is an elegant shell, and abundant in some localitics, but seldom found with the
valves separated. Casts of this shell (at least what appear to be so) are found at Sheppey.
The nearest approach to this species is V. Deskayesiana, Nyst (‘ Coq. Foss. Belg.,” p. 221,
pl. xv, fig. 8); but that shell differs in being larger, thicker, with a more inflated and
more prominent umbo ; the striwe in the British shell extend to the extreme margins, and
cover the entire surface, as they do also in V. Deshayesiana. There is o distinctly marked
corselet as well as lunule on each side of the nmbo, with an clevated ridge ; this is not so
distinetly marked in the Belgian shell, and the siphonal region of this latter species is
rather the more pointed of the two.  There are about fifteen or sixteen denticles on each
tide of the hinge-area of our shell, and the sinus in the mantle-mark is very shallow,

2. Lepa cosrurara, Deshayes. 'Tab, XVI1I, fig. 3, a, 6.

LEDA costutaTA.  Desh. An. sans Vert. dn Bass. de Par, t. i, p. 829, pl. 6, figs. 8—10,
1838.

Spec. Char. L. * testd ovato-transversd, subtrigond, soliduld, depressinsculd, equilalerali,
@nlice oblusd, postice viz roslrald, transversim regulariter sulcald ; wmbonibus winimis,
conniventibus ; lunuld /(z'vz}/alaf, viz distinctd ; ano clongato, lanceolato, convexiusculo, angulo
obituso separato ; margine cardinali anyusto ; deatibus serialibus minulissimis, approrimatis ;
Jossuld ligamenti minutissimd.”’— Desh.

Shell clongate, ovately subtrigonular, strong, somewhat depressed, equilateral ; pedilatera)
Margin ovately rounded; siphonal region scarcely rostrated, covered concentrically with broad
vidges and furrows ; beaks small; lunule indistinet ; corselet elungate, slightly convex, ex-
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tending the length of the siphonal region ; hinge-arca narrow, with a small pit for the
connector,

Lewgth, s inchs height, 2ths of an inch,

Locality.  Bracklesham (Ldwards).

A single specimen is in the cabinet of Mr. Ldwards; it is the only one I
have scen, and, judging from the figure and copious deseription given by M. Deshayes,
I feel no hesitation in referring it to this elegant species. I agree fully in opinion
with M. Deshayes that it is quite distinct from Leda sfriata of the Paris Basin,
and it is still further removed from what has been called Leda striala from our own
deposits.

The siphonilateral margin of our shell is more rounded and less pointed than that of
L. striafa, and it corresponds in that character both with Z. oblata and L. amyydaloides ;
but it differs from the former in being entirely covered with ridges, and in being also
more cquilateral; and from the young of the latter in having the ridges much larger and
more distant, and in being comparatively shorter.  The dental margin is very narrow,
and is furnished with about a dozen denticles on each side of the cartilaginous pit, which
is also comparatively small; the shell is thin, and the muscle-mark on the siphonal side is
large ; the external ridges are visible in the interior:  Shell nacreous,

3. Lepa Garrorriana, Nyst. Tab. XVII, fig. 2, «, 4.

Nuctra MUCRONATA.  Galeotti. Mém. Const. Géol. Prov. de Brabant, p. 155, No. 123,
1837.
— — Nyst. Coq. Foss, de Belg., p. 223, pl. 18, fig. 3, 1844,
— SERRATA. J. Sow. in Dixon's Geol. of Sussex, pp. 93, 170, pl. 2, fig. 9, 1830.
Lepa Gareotriaxa,  1’°Orb. Prod, de Paléont,, t. ii, p. 378, No. 808, 1850,
—_ — Desh. An. sans Vert., du Bass, de Par., t. i, p. 830, pl. 66, figs. 1—3
1858.
— sEmrnaTA.  Morris, Catal. Brit. Foss., p. 206, 1854.

Spee. Char. L. lestd minimd, depressd, ovalo-lanceolald, subequilaterali, ])edi-r(’yion.c
ovato-rolundatd, siphoni-regione rostrato-acuminatd ; concentricé siriald vel costald ; sirits
paucis, magnis, elevatis ; lunuld lanceolutd paulo excavald ; ano magno, bipartito ; umbo-
nibus depressis ; marginibus integris.

Shell small, depressed, clongately ovate, nearly equilateral; pedal region ovately
rounded ; siphonal region angularly pointed ; covered with a small number of clevated ridgcs
or lines of growth; lunule clongated and somewhat shallow; beaks depressed, margins
smooth.

Length, s inch ; Aeight, ith inch,

Localily.  Bracklesham (Ldwards),
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L'rance : Damery, Montmirel, Courtagnon (Desh.).
Belyiwm : Les sables de Laccken, de Jette, de Fortt, et de Louvain (Nyst).
This clegant little shell appears to be rare.  The ridges on the exterior are clevated,
distinet, and large, with deep furrows hetween them ; the furrows are nearly as broad as
the ridges. * On the siphonal region there is a distinet and clevated keel, sloping from the
umbo to the extremity of the siphoni-lateral margin.

4. Lepa mixiva, J. Svwerdy.  'Tab. XV, fig. 7, a—e.

Nucura miNiMa,  J. Sow. Min. Conch,, t. 192, fig. 8, 1818,

Spec. Char. L. testd minimd, ovato-lanceolald, clongald, tumidd, subequilateralr,
voucentrice striald strits numerosis prominentibus ; pedi-regione rolundald ; siphoni-regione
vostrald, sub-acuminald ; wwbonibus minimis, approzimalis ; ano mayno, lunccolato, anyulo
wediano bipartifo, angulo obtusiore conscriplo ; cardine crassiusculo, mullidentato ; fossuld
mtnimd, profundd.

Shell small, clongately ovate, tumid, nearly equilateral; pedal region rounded, siphoni-
lateral pointed ; beaks small, approximate, covered with concentric striwe or ridges;
corselet distinet, elevated in the centre; dental margin thick, with numerous teeth ; car-
tilaginous support small and deep.

Length,  of an inch; height, jth of an inch,

Localify. Barton, Bracklesham, Bramshaw, Brook, Wighelfl (Edwards).

There are three or four species of this genus about the sawe magnitude, possessing
many similar characters, which have been found in the British Focene deposits, and it is
somewhat difficult to say which was the one intended by Mr. Sowerby for V. minima.
The present one is abundant, and probably was the one his figure is designed to
represent,  Ile says, “'I'ransversely ovate, convex, transverscly striated.” The striwe in
this species cover the entire surface; they arc fine and rounded, extending from the
pedilateral margin to the angular ridge on the slope of the siphonal region, beyond which
is a large corsclet; this is of a lanceolate form, divided by a central ridge, the upper
portion of which is finely striated. 'There is a row of angnlar teeth (at least a dozen) on
each side of the cartilage-pit.

There are two varictics of this shell, one of which strongly resembles the fivure of
L. gracilis, Desh, (“ An, sans Vert. du Bas. de Par,’ p. 831, pl. Gk, figs. 24—26); aud
several differcnces are presented, as might be supposed, among  owr  numerous
specimens ; some have the pedal region almost smooth, as it from abrasion on that part,
which is generally buried by the animal in the living statc,
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5. Lepa oBrata, 8. Wood. 'Tab. XIX, fig. 10.

Spee. Char. L. lestd minimd, elongato-ovatd, oblatd, levissimd, glabrd, subaquila-
lerali ; pedi-regione tunidd ; siphone-regione compressiusculd, margine obluse rostratd ;
umbonibus prominulis.

Shell small, elongately ovate, externally smooth and glossy, slightly inequilateral ;
pedal region tumid and rounded; siphonal region compressed ; obtusely rostrated ; beaks
slightly prominent.

Length, jrd of an inch.

Localities. Chalk Farm (Wetherell), Potter’s Bar (Ldwards).

There are a few specimens in Mr. Wetherell's cabinet, and also in Mr. Edwards’s,
which very much resemble, in outline and general characters, L. partim-striala from
Highgate and Clarendon; but they differ in having the exterior perfectly smooth and
alossy, and appear to be quite free from the ridges which ornament the centre or ventral
portion of the shell of that specics. This species presents some resemblance to the variety
1. prisca, from Highgate; but the shell is larger, and the siphoni-lateral margin is not so
pointed. The specimens are too closely imbedded in the clay to permit of removal,
and the interior is consequently invisible.

6. Lepa prisca Deshayes. 'Tub. XVII, fig. 4, a—d.
LEepa Prisca. Desk. An. sans Vert. du Bass, de Par, t. i, p. 830, pl. 65, figs. 15—17.

Spec. Char. L. * lestd minimd, obovald, tumidd, levigald, politd, siriis incrementi viz
conspicuis ; anticé rotundatd ; postice angulald, aculd, cuneald ; wmbonibus submediants,
depressis ; lunuld ellipticd ; dentibus 8—9 ulroque angulatis ; marginibus integris.”

Shell small, obovate, tumid, or inflated ; smooth, glossy, with scarcely visible lines of
growth ; one side rounded and the other angulated and sharp or wedge-shaped ; umbones
subcentral, depressed; lunule elliptical; denticles about 8—9 on each side; margins
smooth.

Length, fiths of an inch ; Zeight, Lth of an inch.

Localities. Var. a, Highgate (Wetherell) ; var. 3, Barton (Edwards and 8. Wood).

This pretty little shell is by no means abundant. It strongly resembles L. pygmaea,
the existing British and Mediterrancan species.

There are two British Eocenc shells that I think may be assigned to the Nrench
species; they differ a little in the number of denticles; the one trom llighgate cor-
responds closely with the description given by M. Deshayes; the other, from Barton, docs
not uppear to have quite so many teeth in the hinge-line. They both differ from
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l.. pygmaca in being rather more pointed or angulated at the siphoni-lateral margin, with
a less clevated umbo, and there is a rather large cartilaginous avea and a narvower hinge,
the shell also is more tumid.

The Highgate variety of L. prisea s most probably V. winime of ¢ Min. Conch..”
t. 192, fig. 9, which Mr. Sowerby suspected might be the cast of another species.

7. Lupa pawrim-striarta, S. Wood. Tab. XVII, fig. 1, «—c.
NucuLa sTRIATA, var. J. Sowerby. Trans, Geol. Soc., 2nd ser., vol. v, plviii, fig. 12, 1831,

Spee. Char. L. lestd clongalo-ovatd, oblatd, tumidd, teaui, subequilalerdli; pedi-
regione convead, siphoni-regione longiore el oblusé rostrald ; in medio longitudinaliter
costatd vel sulcald ; utrinque levigatd ; wumbonibus prominules.

Shell elongately ovate, oblate, tumid, thin, incquilateral; pedal region convex; siphonal
region the longer, laterally compressed, and obtuscly rostrated ; central region longitu-
dinally ridged, with hoth extremities smooth ; beaks slightly prominent.

Length, ed of an inch.

Localities. Clarendon, Iighgate, Potter’s Bar, ITaverstock Till, Alum Bay (Fdwardy),
ampstead Icath (Wetherell).

Although this specics appears to have had an extensive geographical vange, it is
nowhere found in abundance.

The specics to which it approaches nearest is V. amygdaloides, Sow., from which,
however, it differs in being only partially covered with ridges, and it is also more inflated
and more obtuse. 'The ventral region is covered with ridges, but the pedal, as also the
siphonal sides, are quite smooth.  The shell is tumid only in the pedal and central
regions ; and compressed on the siphonal side.

8. Lupa rrorINara, S Woeod. 'Tab. XX, fig. 2.

Spec. Char. L. lestd minutd, ovato-sublrigonuld, convexinsculd, sub-inequilalerali, tenui,
levigatd ; pedi-regione elongalo-ovald vel semi-ellipticd ; siphoni-regione subrostratd ot
angulatd ; wnbonibus depressis, utringué sub-equaliter declivis, lunuld anoque vie perspicuis.

Shell small, ovately triangular, slightly convex, ncarly equilateral, thin, and smooth ;
pedal side elongately ovate or semi-elliptical ; siphonal side obtusely rostrated or dorsally
angulated ; beaks depressed, with nearly an equal slope on cach side; lunule and corselet
scarcely perceptible.

Length, sths of an incl; height, half the length.

[

Locality. Colwell Bay (Ldwards).
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A single specimen from the above locality is in Mr. Edwards’s cabinet, and this 1 am
unuble satisfactorily to assign to any other species. I therefore give it the above name
provisionally,  The species this shell most nearly resembles is Z. ollata, from 1lighgate,
but the present shell is thinner and flatter; it is also comparatively longer, and the
siphoni-lateral margin is more pointed. Our shell appears to be quite smooth npon the
exterior, and glossy; the dorsal margin on the pedal side is slightly convex; on the
siphonal side it is nearly straight. The specimen is firmly imbedded in the matrix.

9. Lrpa substriaTa, Morris, Tab. XVII, fig, 3.
Lupa sunstrrata, Morris.  Geol. Journ., vol. viii, p. 266, pl. 16, fig. 7, 1852,

Spec. Char. L. lestd minimd, ovalo-clongald, subltrigond, tumidiusculd, sub-incqui-
laterali, concenlriceé striatd aut oblusé costald; pedi-regione ovato-rotundatd ; sija/m)zi-
regione longiore, subrostratd et sublevigatd ; wmbonibus prominulis ; lunul@ vie distinctd ;
ano elongato, lanceolato.

Shell small, ovately elongate, obtuscly trigonular, rather tumid, slightly inequilateral;
concentrically striated or obtusely ridged; pedilateral margin ovately rounded; siphont-
lateral obtusely pointed ; beaks prominent; lnnule ill defined.

Length, iths of an inch; Zeight, | of an inch nearly.

Locdlity.  Richborough (Prestwick), Pegwell Bay (Fdwards).

“'Phis shell, collected by Mr. Prestwich from the Thanet sands at Richborough,
Castle and Pegwell Bay, is difficult to distinguish from Nucula striata, Lam., which it
resembles in general form, but is rather longer in a transverse direction, and the strie
differ a little, and are interrupted towards the posterior margin in some of the specimens
examined.”—Aorris.

In addition to the above remarks I may observe, that the French shell has different
proportions : the siplional region is rather less than the pedal, whereas in the British shell
it is the reverse. T'his species appears still more to differ from Zeda minima, which has
distinet and well-marked anal or corselet region, with a defined and prominent ridge,
and the siphoni-lateral margin is in that shell more pointed than in either our present
species or the French shell Z. striata.

UNIO. Plhillippson, 1788.

Generic Character.  Shell equivalve, inequilateral, generally thick and externally
smooth, occasionally corrugated or ornamented with nodules or spines; aged specimens
sometimes become ponderous, Covered hy an epidermis in the living state; eroded ot
the umbones; hinge with two short cardinal teeth in the left valve, and one, gometimes
two, in the right, and one clongated lateral tooth beneath the dorsal margin. Impressions
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by the adductors large and deep; pedal muscle-marks distinct—one double, situate near
and below the oral, the other single, and above the anal adductor; mantle-mark without
a sinus ; shell nacrcous; connexus ligamental.

Animal with the margins of the mantle disunited, except between the siphonal
openings ; tubes short—one fringed, the other plain ; foot compressed.

Variations in the fresh-water mussels are numerous and excessive, and many
genera, with very ill-defined lines of distinction, have been proposed for their reception.
Unios are of a peculiar construction, being formed almost entircly of nacre; and some of
the recent species not only display a beantiful pearly lustre, but are of a purple, pink, or
salmon colour in the interior.  Colour, Mr. Lea says, is not always to be depended npon
for a specific distinction.

This genus is found in the Wealden formation, and is said to have been in existence
during the Carboniferous periad.

Mvr. Lea, who is our best authority on this subject, says of this genus that there are
alrcady described, as inhabiting the rivers, lakes, and pools of the United States and "lerri-
tories, 465 species, to which scveral more in his own cabinet will have to be added ; and
he considers that there are upwards of 600 species belonging to the family Unionidm that
are peculiar to North America. This large number is, perhaps, the more extraordinary
when compared with the number of cxisting species on our own continent. Mr. lLea
further says (‘ Proc. Acad. Nat. Sc. Philad.,” p. 3, 1860), that he had taken great pains to
procure specimens from all parts of Europe, “and he was satisfied that there were ninety-
eight synonyms made by Luropean authors for the single species Anodonta cyguea,
Drap. (Mytilus eygneus, Linn.), and that the synonomy is nearly as profusely erroncous in
Unio pictorum, Unio tumidus, Unio Balavus, and Unio litloralis””  The number of recent
species he has allotted to Burope is seven Uniones, one Margaritacea, one Monocondylea,
and one Anodonte. This great discrepancy between the numbers on the two continents gives
to North America a preponderance of sixty-fold over those of Europe. The extent of fresh
water in the rivers and lakes of America may in some degree be assigned as a cause for
the very great development of species in that continent over those in Europe; but that
alone appears insufficient for explanation, as the proportions of fresh water between the
two continents will not bear a comparison with this disproportion of species, more espe-
cially when we consider that it is principally on-the shores of these extensive lakes, or at
least in not very deep water, that we are likely to find living many of the species, and
can hardly take into our computations the fresh-water area of North America. 'This
would materially reduce the apparent excess in the area of feeding-ground for these animals
in America over that in FKurope, and it does appear to me that some other cause than
mere difference in the superficial extent of the medium in which they live, is required to
account for this great difference in the relative number of the species found in the two
Continents.  We have, according to Mr Lea, nincty-eight synonyms in a single European
specics, thereby implying very great variation ; but to what extent we are permitted to

18
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carry our opinions respecting what amounts to simple variation and what constitutes
specific distinction will probably long be matter for dispute. The differences in America,
considered sufficient for specific isolation according to this author, appear to be more
clearly defined than they are with us. We have nothing in other sections of the Mollusca,
either marine or terrestrial, that will bear a comparison with such an enormous difference
in the number of specics as is alleged to be exhibited in this family, and if correct (and
I am not able to say that it is otherwise) it is an anomaly in the history of the Mollusca.

The remains of fresh-water deposits of any past period give comparatively a very limited
number of species in this family, bearing in that respect a resemblance to the dissemination
of these animals on the continent of Europe. I have here figured seven species from the
Eocene deposits of England, but these are not at all well defined; and there are nine OF
ten in those of France. The Upper Tertiary species are, I believe, still existing. We might,
perhaps, expect that the limited number of living species should have descended from &
limited number of their predecessors; but the fresh-water Tertiary deposits of Americs
appear also to have been but sparingly supplied by these animals, while the specific deve-
lopment in this family at the present day in America is out of all proportion when the .
present is compared with the past, as is here attempted to be done with the "Pertiaries of
Europe and their descendants. ,

M. Deshayes considers one of the French Eocene shells U. Mickaudi, to be very closely
related, probably the same, as a living species in North America, U. cicatricosus; but I
have not been able to identify any oue of our own. This may arise from a want of
acquaintance with the numerous existing species of the American waters, where almost
every conceivable form of the genus is represented. On a comparison with the figures
and descriptions of the existing shells, given by Mr. Lea, there may be pointed out two OF
three which very closely resemble those of British Eocene species ; and when each comes
to be better known, and the specimens themselves compared, it is possible that one of
more may be found to have retired from England in the direction of America after the
Eocene period, through land, or rather rivers, that probably existed at that time on the
western side of the Eocene sea of Europe, such as has been the case with peculiar gener®
of fresh-water fish and reptiles now confined to the American continent. Our own fossils
in this genus, from the older Tertiaries, are generally far from being in a perfect state of
preservation, so that no fair comparison tan be made or relied upon. The specific separd-
tions here proposed must for the present be considered merely as provisional; for with
the fate of an existing European species before our eyes, with its ninety-cight synonyms
it would be hazardous in the extreme to pronounce decisively upon the few and in most
instances imperfect specimens hitherto obtained from our Eocene deposits.
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1. Unio Avstenu, Fordes, MS., and Morris.  Tab. XX, fig. 12,

Uxio AusteNit.  Morris, Mem. Geol. Surv., p. 147, pl. 2, fig. 7, 1856.

Spee. Char.  ““ Testd oblongd, ovali, modioliformi, postice obtusé rotundald ; margine
dorsali leviter arcuato ; margine ventrali subrecto ; umbonibus feré terminalibus.

‘“ An oblong, depressed, modioliform shell, somewhat expanded, and rounded posteri-
orly; the umbones are depressed and nearly terminal; the surface is but obscurely
striated.”—Morris.

Locality.  Hempstead.

The only specimen that I have seen is the one which enriches the Museum in Jermyn
Street, and on which the species has been established. The principal character of dis-
tinction appears to me to be its inequilaterality, which is in excess.

2. Unio Epwarbpsii, 8. Wood. Tab. XX, fig. 16, a, 4.

Spec. Char. U. testd elongato-ovatd aut elongato-cuneatd, erassd, irregulariter el con-
centrice sulcatd vel corrugatd, inwquilaterali, convexiusculd ; pedi-regione obtusé rotundald ;
siphoni-regione valde longiore et obtusé acuminatd ; margine ventrali subcurvato.

Shell elongately ovate or wedge-shaped, thick, and irregularly ridged by lines of growth,
slightly convex or tumid ; pedilateral margin obtusely rounded ; siphonal region much the
longer and roundedly pointed ; ventral margin slightly curved.

Length, 2} inches ; keight, 1{ inch.

Locality. Peckham (Edwards).

Specimens of this species ore few and imperfect, but the form is peculiar, differing
from that of any other Eocenc species; it much resembles U. picforum, but it is nat
sufficiently pointed on the siphonal side, and it is more inequilateral.  One of our figures
represents a specimen that has lost nearly the whole of the shell, but it gives a very good
representation of the outward form; and the other figure shows the exterior to have been
more than usually rugged or corrugated, from which circumstance the specimens have had
attached to them in Mr. Edwards’s cabinet the MS. name of corrugata, which 1 should
have adopted, had it not been employed for a recent species in America. I therefore
propose for our shell the name of the Author of the ‘Monograph on the Eocene Mollusea.

3. Unio Ginbsny, Forbes, MS., and Morris.  'Tab. XX, fig. 14.
Unto Grapsir,  Morris. Mem. Geol. Survey, p. 147, pl. 2, fig. 6, 1836.

Spec, Char. « Testd elonguto-ovatd, transversd, utrdque extremilate oblusd, sed postice
obsouré angulatd ; margine ventrali subrecto.
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“ An ovate, elongate, or somewhat quadrate shell, with the anterior extremity rather more
rounded than the posterior, which is slightly angulated and truncated.

“'The specimen figured has undergone some compression, which has partially modified
the original form. It was considered, and therefore figured, as a distinct species by Pro-
fessor E. Forbes; 1t 1s, however, closely allied to and difficult to distinguish from some
varieties of U. Solandri.”— Moryis.

Locality.  Hempstead CIiff.

I am much inclined to think, with Professor Morris, that it is only a variety (and that
not a very distinct one) of U. Solandri.

4. Un1o Sovanpri, J. Sowerdy. Tab. XX, fig. 11, 4, b.

Unro Soraxprr,  J. Sow. Min. Conch,, t. 517,
— — S. Weod. Catal. in Lond. Geol. Journ,, p. 118. 1847.
— — Wright. Ann, and Mag, Nat. Hist., June, 1851, p. 6.
— — Morris, Catal. Brit. Toss., p. 230, 1854,

Spec. Char. U. testd transversd, oblongd vel subrhomboidali, compressd valdé -
equilaterali ; pedi-regione  rofundatd, siphoni-regione {truncatd ; valvis tenuibus ; UM~
bonibus viw prominentibus ; dente cardinali parvo, laterali elongato ; sirifs crescentibus
cxilissinis.

Shell tranversely ovate, oblong, and slightly compressed, very inequilateral ; pediluteral
margin rounded, the opposite one somewhat angularly truncated ; valves thin ; umbones
depressed ; cardinal hinge-tooth small, with an elongated lateral tooth ; connexus short ;
lines of increase very fine.

Length, 13 inch, dreadfi, iths inch.

Localities. Hordwell, Colwell Bay.

Although so common as this shell is at Hordwell, it does not appear to have beet
known to Solander, at least he does not figure it. '

The shell called Mya pictorum, Foss. Hant. fig. 95, referred to in < Min. Conch.,” vol. vi,
p- 29, witha?, is probably C:yt/zei'ea levigata. The shells at Hordwell are in great profusi.ol',
but they are exceedingly fragile, and generally exfoliated, so that it is very ditficult to obtain &
perfect specimen. ‘T'he proportions in magnitude of this shell are generally about two I
length to one in height, and rather more than half a one in thickness or tumidity. The dorsal
and ventral margins are nearly parallel, or with a very slight curve inwards in the ventral
margin, and the siphonal is three times the length of the pedal region. In the right Vf‘l‘{e
there is one rather prominent tooth a little on the pedal side of the umbo, and tl'us 18
obsolete in the left valve; the clongated lateral tooth is the reverse of this, being prommcnt
in the left valve and obsolete in the right. The oral muscle-mark is of a moderate
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size, deeply impressed, and there is a distinct pedal one within and a little below it the
anal one large and remote ; the umbones are rugose, and generally eroded.  The epidermis
is visible on well-preserved specimens, which have also the connector entire, extending from
the umbo about half the length of the shell.

A large portion of the stratum in which these shells abound at Hordwell is a marly
bed, but T obtained a few perfect specimens from a pure siliccous sand.

5. UNI0 SUBPARALLELA, Pdwards, MS. 'Tab. XX, fig. 13, «, 4.

Uxto Desuayesii?  Presfwich. Quart, Journ. Geol. Soc., 1854, p. 118,

Spec. Char. U. testd elongald, sub-quadrangulald vel ovalo-oblongd, levigald, depressd,
valde inequilaterali ; pedi-regione brevi, rotundatd ; siphoni-regione longiore, subangulatd
vel oblique truncatd ; umbonibus depressis ; marginibus ventrali el dorsali sulbparallelis.

Shell transversely clongate, or ovately oblong, smooth, depressed, very incquilateral ;
pedilateral margin rounded; siphonal region much the larger, slightly angulated or
obliquely trunculated ; umbones depressed; dorsal and ventral margins nearly parallel ;
ventral margin slightly incurved.

Length, 2} inches; height, liths of an inch.

Localities. Peckham (Fdwards), Counter Hill, Deptford (Prestwick).

The specimen referred to U. Deshayesii by Mr. Prestwich most probably belongs to the
same species as the one here figured, but “its mutilated condition would not permit of
determination.”

In comparing our present species with the U Wateleti (olim U. Deshayesii), the
differences appear too great to permit of their being united, and T have therefore adopted
the MS. name that was attached to Mr. Edwards’s specimen.

I am the more disposed to this separation, beeause T have not only the figures
and description of the French shell in the valuable work by M. Deshayes, but there is also
a specimen in the cabinet of Mr, Edwards, sent from France by the author of the species.

A shell from the « Terrain de lignite ” in the South of France has been figured and de-
scribed by M. Matheron under the name of Unio galloprovincialis; ‘Cat. meth. et descr, des
corps organ. foss. des Bouches du Rhone,” p. 168, Pl 23, fig. 1, which appears from
representation very closely to resemble our own, and when the specimens themselves can
be compared, may probably be found to belong to the same specics.  The only difference
I can obscrve on comparing the figure is that the umbo of the French fossil is rather the
more prominent of the two.
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6. Un1o rumescens, Bdwards, MS.  Tab. XX, fig. 17, «, 4.

Spec. Char.  U. testd transversd, irregulariler ovald, lunidiusculd, valde inequilaterali,
lavigald ; pedi-regione convead, siphoni-regione producld, subcuneald ; wmbonibus pro-
winlis ; lunuld sub-excavald ; cardine angusto, dente cardinali obtuso, denle laterali
elongalo.

Shell transverse, irregularly ovate or ovately wedge-shaped, somewhat tumid, very
inequilateral ; pedal region rounded, siphonal region produced; umbones slightly
prominent and rugose ; lunule shallow ; cardinal teeth obtuse, lateral tooth elongatcd and
NAITOW.

Length, 13 inch.

Localily.  Headon 1Ll (Edwards).

A few specimens corresponding to the above characters are in Mr. Edwards’s cabinet,
which he has considered to be distinct. 1 am unable to refer them to any published
species.

7. Unio Vecrensts, Zidwards, MS.  Tab. XX, fig. 15.

Spee. Char. U, ltestd obtusé ovatd, vel ovalo-rolundatd, inflatd, gibbosd, crassd, [avi-
gald ;. wmbonibus  magnis, sub-prominulis ;  pedi-regione  rolundatd, Sz;p/tOﬂi-Tﬁjio”e
oblique truncald vel obtuseé angulatd ; margine dorsali convexiusculd ; margine ventrali sub-
planatd.

Shell obtusely ovate or ovately rounded, inflated, thick, smooth ; beaks slightly pro-
minent ; pedilateral margin rounded, siphonilateral obliquely truncated or sloping and
rounded ; pedal region one third the length of the shell; dorsal margin convex; ventral
margin slightly curved.

Length, 11 inch; height, 1 inch.

Locality.  Headon Hill, (Edwards).

I have seen but one speeimen, and this appears to be so very different in ontline that,
with Mr. Edwards, T believe it to be quite distinct; T have therefore adopted the MS.
name he has given to it.

Tab, XX, f. 19, represents a specimen of this genus from Headon Iill which I cannot
satisfactorily assign to any of the foregoing, or to any other species known to me; at the
same time T am unwilling to consider it as entitled to a distinct specific position. I think
it possible it may be o distortion, and until better specimens be found it must remain
wnder the name of U. tumescens var, Headonensis.
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For Ostrea prona, ante p. 29, read Ostrea ventilabrum, Goldf.
Ustrea pulchra, p. 30, this name should be restricted to the small shell from Bromley ; the large shell

from Reading, figured in Tab. I, is probably a distinct species, which might be called Ostrea pulchervima.
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4, a, b.

3, a, b

TABLE XIV.

Arca biangula, page 80.
c. specimen from Barton, var. Branderi, with ventral margins closed. Mus.
Edwards.

J- specimen from Bracklesham, with large gape. Mus. Edwards.

Arca planicosta, p. 81. "
Arca appendiculata, p. 79. »
a, b. var. duplicata. »

d—f. specimen with area of connexus plain on the pedal side. Mus.
Edwards.
Arca depressa, p. 82.  Mus. Brit.
Arca modioliformis, p. 86. Mus. Edwards.

The lines denote the size of the specimens represented.
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TABLE XV.

Fia.

1. @, b. Arca tumescens, page 92. Mus. Edwards.
2.a,6. ,, interrupta, p. 85. .

3. ,, €ximia, p. 83. .

4.a,b, , impolita, p. 84. .

c. — P var. Mus. Wetherell.

5.a, b. ,, nitens, p. 88. Mus. Edwards.

6. a, . ,, Dulwichiensis, p. 82. .

7. a, . ,, Laekeniana, p. 80. »

c. " — ; var. ¢ylindrica. Mus. Fisher.

S.a, 6. , levigata, p. 56. Mus. Edwards.

c. »” — ; hinge greatly enlarged.
9.a,06, , globulosa? p.84 Mus. Edwards.
Cw — ; hinge greatly enlarged.
10. a, 6. ,, tegulata, p. 90. Mus. Edwards.
11. ,» Webster, p. 92. ”
a. ” — ; outside view of a specimen with less elevated siphonal region.
b,c. — ; outside and inside views of another specimen.

12. @, 6. ,, Lyelli var. conforta, p. S7. Mus. Edwards.

13.a,86. ,, — , lamellosa. "
14. a, 5. ,, tessellata, p. 91. ”
15. ,»  Dulwichiensis? p. 82. Mus. Prestwich.

The lines indicate the size of the specimens.
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TABLE XVI.

F1a.

1. a, 6. Pectunculus quasi-pulvinatus, page 100. Mus.- Edwards.

2. a,b. ' pulvinatus, p. 99. ”
3.4, 4 , deletus, p. 97. »
4. 0, b ’ spissus, p. 101. »
3. a— ) proximus, p. 99. v
6. a, 6. ” Plumsteadiensis, p. 95. Mus. Bnit.

7. a—d. " decussatus, p. 96. Mus, Wetherell.

S, » brevirostris, p. 95. Mus. Edwards.

0. ' globosus, p. 98.  Mus. Brit.
10. o brevirostris? p. 95. Mus. Edwards.

The lines indicate the size of the specimens.
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TABLE XVII.

Fia.
1. a—c. Leda partim-striata, page 129. Mus. Edwards.

2. a,6. , Galeottiana, p. 126. "
3. a,6. , Ccostulata, p. 125. ”
4. a—c. -,, prisca, p. 128. ”
d , — ; from Highgate. Mus. Wetherell.
5. ,» substriata, p. 130. Mus. Prestwich.

6. a—ec. ,, amygdaloides, p. 125. Mus. Edwards.

7, a,b,c. ,, minima var. a. gracilis, p. 127. ,,

e, d. . " P communis. .
8. b. c. Cucullza decussata, p. 93. .
a. ' » Mus. Bowerbank.

9. a, 6. Limopsis scalaris, p. 104. Mus. Edwards.
10. a, &. ” granulata, . 103. "

11. a, 4. Pectunculus proximus, p. 99. Mus. Fisher.

The lines indicate the size of the specimens.
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TABLE XVIII

Fia.
1. a—ec. Nucula tumescens, page 121. Mus. Edwards.
2. ,» sphenoides, p. 119. ”
3. a,b. ,» Headonensis, p. 113. .
4. a. b. , lissa, p. 113. v
5. aq,d. ,» aumpla, 2. 108. .
6. a, d. , — var. contigua, p. 108. "
7. a—ec. ,» Dixoni, p. 112 "
S. a, b. » = var. plantuscula, p. 112. ,
9. ,», —  var.quadrans, p. 112.
10. , inor, p. 114. .
11. a, 6. ,,} similis, p. 118. ’
¢ » — var. Irigona, p. 118. »
12. a, b. , curvata, p. 112. .
13. a—c. ,, bisulcata, p. 109. .
14. q, 4. ,,» Bowerbankii, p. 109. .
13. »  protracta, p. 117. »

The lines indicate the size of the specimens.
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TABLE XIX.

F1c.

1. @, b. Nucula prelongata, p. 116. Mus. Edwards.

2. ab. »  sphenoides, p. 119. »

3. »  sericea, p. 120. '

4. a,b. »  prelonga, p. 115, »

5. »  compressa, p. 110. »

6. »  Thanatiana, p. 121. v

7. a, b. »  consors, p. 111.  Mus. Wetherell.

8. »  cardioides, . 110. Mus. Edwards.

9. a, . »  Wetherellii, . 121.  Mus. Wetherell.
10. Leda oblata, p. 128. »
11. a—c. Trigonoceelia deltoidea, p. 105. Mus. Edwards.
12. . cancellata, ». 106. .
13. Nucula subtransversa, p. 120. Mus. Fisher.

14. a—c. Pectunculus decussatus, juv., p. 97. Mus. Edwards.

15. Modiola? subcancellata, p. 77. "
16. Modiola? crassistriata, p. 75. ”
17. , P consobrina, p. 76. Mus. Tisher.
18. ,» ° Bartonensis, p. 75. Mus. Edwards.
19. ’ Deshayesiana ? p. 76. ’
20. ’ subcarinata ? p.77. »
21. Nucula praelevigata, p. 123. »

The lines indicate the size of the specimens.
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10.
11.
12.
13.

14.
15.
16.
17.
18.
19.
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b.

a, .

a, b.

a,b.

TABLE XX.

Nucula lissa, p. 113. Mus. Edwards.

b

— var. normalis, p. 113.  Mus. Edwards.

»» ,y lransversa, ,, ’»
» s @bnormis, »
Leda propinqua, p. 129. '

Nucula proava, p. 117.  Mus. Jermyn Street.

b2

»

3

2

L} ]

2

nudata, p. 115. Mus. Edwards.

sphenoides, p. 119. ’ View to show tumidity and anal
region.

gracilenta, p. 122.  Mus. Meyer.

consobrina, p. 122.  Mus. Prestwich.

sextans, p.-123. Mus. Edwards.
id.? p.123. Mus. Jermyn Street.

striatella, p. 123. ”»

venusta, p. 122. Mus. Prestwich.

Unio Solandri, p. 184. Mus. Edwards.

,» Austenil, p. 133.  Mus. Jermyn Street.

,» subparallelus, p. 135.
Specimen from Counter Hill pits, Deptford.  Mus. Prestwich.

Peckham. Mus. Edwards.

,» Gibbsii, p. 183.  Mus. Jermyn Street.

¥

— P var. Headonensis, p. 133. Mus. Edwards.

» Vectensis, p. 136. 2
,,» Edwardsi, p. 133. »
,» tumescens, p. 135. ”

Pectunculus terebratularis, p. 101. "
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VERTICORDIA. 8. Wood, 1844.

Generic Characfer. Shell subcircular, equivalved, subequilateral, closed, nacreous ;
ornamented with radiating costee or striz ; umbo subspiral or incurved; hinge narrow,
with an obtuse tooth in the right valve and a depression in the left for its reception ;
lunule small, debp-seated, heart-shaped ; adductor muscles more or less ovate ; palleal
line simple or without inflexion; connexus cartilaginous, with a very slight extension
outside the dorsal margin; an ossicle in the hinge of the living shell.

Much uncertainty has hitherto existed respecting the position of this genus, M, A,
Adams, when he first described a species which he obtained near the Gotto Islands,
Japan, considered it to be allied to the Bucardiide (Isocardia), but subsequently, from
further examination, he says (in the ¢ Annals and Nat. Hist.,’ May, 1863, p. 100), * I may
take the opportunity of stating that the truc position of the genus (Verticordia) is in
dnatinide and not with ZIsocardia, with which in a former communication I had
associated it. My brother, in examining one of my fresh specimens, has proved the
existence of an ossicle in the hinge very similar to that in Clamostrea or Cleidotherus.”’

 The late Dr. S. P. Woodward and M. Deshayes placed it in the family Trigoniade.
In Zrigonia the mantle of the only known recent species is said to be open all round ; foot
large, long, and geniculate. In Aratinide the genus Lyonsia has an ossicle, but Pandora
has not; both these genera have a nacreous texture. Arafina, Thracia, and Cocllodesma
have an ossicle, but are only partially nacreous. The animals of all these have the
mantle prolonged into siphons. In Perficordia the shell is nacrcous and the hinge has
an ossicle, but it is one of the Infegropallealia with a different form of shell, and is more
or less costated. I do not think it can belong to the Anafinide, though I confess not to
know its near relations. I would rather place it in a family by itself—Perticordide.”
The genus seems to have some affinity to Poromya, perhaps to Cardilia and Mytili-
meria, and in its costated form to that of the Carditide. 1 am unable to trace
a connection, however remote, that it could have had to any ancestral relation of a
Secondary period. The nearest resemblance in outward appearance is a striated
Lsocardia from the Kimmeridge Clay, called Anisocardia, which is not unlike Clhama
arietina, Brocchi, a species belonging to this genus, and a shell that is striated, but
ot costated. The ossicle in the hinge forms the connecting link which this genus is
Supposed to have with the dratinide! Respecting the use of this ossicle Mr. Jeffreys
says, in ¢ Brit. Conch.,” vol. iii, p. 29, “It was conjectured by Clark that it acted like

! In the “ Brit, Mollusca,’ vol. xi, p, 76, it is said,  Professor Lovén has detected a rudimentary ossicle
in Montacuta bidentata, which appears to Mr. Alder, who has likewise observed it, a mere calcification
of the lower part of the ligament. It is so easily detached that very few cabinet specimens ever
exhibit it,”

19
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the check-tape of a trunk, to prevent its being opened too widely. This might be so if it
were attached to the shell. I should be disposed to attribute to it quite a contrary
action, and to believe that its use may be to strengthen the hinge and to prevent its
being squeezed too closely and broken, as is frequently the case with certain species of
Anatina and Thracia.” 'The ossicle in Verficordia is convex on one side and concave on
the other, and the concave side fits over a tubular projection under the dorsal margin of
the left valve, in which the cartilaginous connector is inserted. In the right valve the
connector is naked or unprotected, extending backwards within the margin a little beyond
the ossicle joining the portion of the left valve; this ossicle reduces the large space
hetween the two umbones, and is a partial ossification of the internal connector, appearing
to support the cartilage by a closer and more direct action in counteracting the contraction
of the adductors instead of a long lateral extension across the deep umbonal region.
My Crag species is thick, strong, and convex, and among about a hundred specimens
(good and bad) that I have collected from the Coralline Crag I have never seen one
fractured in the umbonal region; its large adductors and projecting riblets must enable
the animal to firmly close itself within the shell. The absence of the ossicle in
Pandora may be from the form of the valves, the upper one being somewhat convex
internally, by which the connector would have a nearer and more direct or vertical action.

In my Monograph of the ‘Crag Moll,” vol. ii, p. 150, the Crag species was
thought to be the same as a fossil from Calabria, figured by M. Philippi under the generic
name of Hippagus, which I adopted. Dr. Lea, who proposed the name of Hippagus, has
lately sent to Mr. Jeffreys a specimen of the American fossil so called. This appears to
belong to the family Mpyfilide, and in no way related to Perficordia. 1 have therefore
resumed the generic name proposed for this Crag shell when first figured in ¢ Min. Conch.,’
t. 639, in 1844, viz. Verticordia, and 1 purpose here to introduce some Eocene shells
in it. This name Perficordia, 1 should add, was employed by Dr. J. E. Gray in his ¢ Brit.
Mus. Catalogue’ for 1840, and he tells me (in letter) that he werely adopted it as my
manuscript name; both he and myself then imagining the genus to belong to the
Lucinide.

M. Fischer, in the ‘Journ. de Conch.,” vol. x, p. 378, has enumerated five recent
species and four fossil, but this number will have to be considerably reduced. One fossil
that may be referred to this genus has been long known, and was described as Chamea
argentea in 1797, according to Pecchioli, and in 1852 this shell was proposed as the type
of a genus by Meneghini, under the name of Peccliolia.

The four Eocene species I propose here to introduce are very rare and have the two
valves united, or at least are the casts of those shells when so existing, and the
interiors are mnot visible, though I have no doubt of their belonging to this genus, and
possessing the same kind of hinge as my little Crag shell. M. Deshayes has figured and
described one species from the Paris Basin, In the sandy formation of the Coralline Crag
the valves, as might be supposed, are separated and displaced, with the ossicle, of course,
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removed. In the clayey beds of the Eocene deposits the two valves are in contact,
but the margins all round are so closely united that I am unable to see anything like an
osselet.

1. VermicoRDIA FORMOSA, 8. Wood. Tab. XXI, fig. 6 a, 6.

Spee. Char. V. Testd minimd, suborbiculari, vel spheroided, tumidd, inflatd, tenus,
inequilaterali, costald; costis paucis, distantibus, intermediis, striatis; umbonibus
prominentibus ; lunuld parvd, profundd; apice aculd, valdé incurvald ; marginibus
crenulatis.

Shell small, very tumid, thin, inequilateral, with a few large radiating riblets, and
wide interspaces covered with strie; beaks small, incurved, rather prominent; lunule

small, deep ; margins crenulated.

Diameter, % of an inch.

Locality. London Clay, Whetstone (Wetherell).

A single specimen, unfortunately not in good condition, is in the cabinet of
Mr. Wetherell, and as this came from a well-digging it may be some time ere another
Presents itself. T am glad to have the opportunity of bringing it into notice, which the
owner has kindly permitted me to do. Although not perfect, there is a small portion of the
exterior of the shell remaining, and from this I imagine it did not: possess more than half
the number of riblets that there are upon sulcata, perhaps not more than a dozen ; these
are not large nor very much elevated ; they stand far apart, with a broad intervening space,
and in this there are about three or four intermediate smaller rays or coarse striee. It has
some slight resemblance to Zrigonulina ornata (D’Orbigny).

2. VERTICORDIA OBLIQUATA, Fdwards, MS. Tab. XXI, fig. 8, 4, 6.

Spec. Char. V. Testd minimd suborbiculari, tumidd, inflatd, tenui, fragili; valde
inequilaterali ; costatd vel strivlatd, costulis circa 20, convexiusculis ; wmbonibus promi.
nulis, incurvalis, acutis ; lunuld parvd, profundd ; marginibus crenulatis.

Shell minute, orbicular, tumid, and inflated, thin and fragile; very inequilateral ;
riblets about 26, rounded; beaks incurved, sharp; umbonal region prominent; lunule
small, deep ; margins crenulated.

Diameter, 3ths of an inch.

Locality. Bracklesham (Fdwards).
A single specimen of this species is all that I have seen. It appears to be distinct

from the London Clay shell, differing, as it does, in some particulars; it is rather less in
size, but this might be from difference in age. The ribs are not so numerous, and they
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have a greater curve, especially in the pedal region. The ribs are rounded, and about as
broad as the spaces between them, and the exterior appears to have been slightly pustular,
both over the ribs as well as between them. 'The valves are united, and the specimen is
not in good condition. (The engraved figure is slightly enlarged.)

3. VERTICORDI1A SULCATA, J. Sowerdy. Tab. XXI, fig. 9, a, b.

IsocArDIA sULCATA, J. Sow. Min, Conch., tab. 295, fig. 4, 1821.
— — Morris. Catal. Brit. Foss., p. 204, 1854.

Spec. Char. V. Testd minimd, orbiculari vel spheroided, tumidd, inflatd, tenui, valde
inequilaterali, radiato-costulald, costulis comvexiusculis; wumbonibus magnis obliquis in-
curvatis ; lunuld parvd, profundd, ovatd ; marginibus crenulatis.

Shell small, orbicular, or rather spheroidal, tumid, and inflated, thin, very inequilateral,
with radiating and somewhat curving ribs; beaks large, obliquely incurved ; lunule small,
deep, and ovate ; margins crenulated. '

Diameter, {%ths of an inch.

Localities. London Clay. Potter’s Bar and Sheppey (£dwards), Whetstone and Chalk
Farm (Wetherell).

A few specimens only of this species have as yet been found, although they are dis-
tributed through several localities. These unfortunately have the two valves united, so
that the interior has not yet been seen. '

The shell is very tumid, and with the valves united is nearly spherical ; the riblets or
costul® appear to have been nearly convex; but there is so little of the true shell or
exterior remaining, that I am unable positively to say what was the correct shape of these
ribs ; the spaces between them appear to have been about the same breadth ; the umbo
tumid and prominent, with the beaks much inflexed and very excentric, curving over a
deep lunular depression. Pyritous casts are also found at Sheppey.

4. VERTICORDIA PROPINQUA, S. Wood. Tab. XXI, fig. 7.

The specimen from which my figure is taken is merely a cast; it comes from the
cabinet of Mr. Edwards, and, from its possessing a larger number of ribs or riblets and
being more oblique in outline than any of the other species, I have presumed it to be
distinct. It is from a cutting in the London Clay at Highgate. The name is, however,
provisional, and it is figured for the purpose of calling attention to its existence.

The nacreous composition of these shells seems to have been unfavorable to their
preservation.
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CARDITA. Bruguiére, 1789.

Generic Character. Shell thick, strong, equivalved, closed, oblong, or suborbicular ;
ornamented externally with radiating ribs or costee, more or less elevated ; hinge with two
teeth in the right valve, interlocking, one short and straight, the other oblique and elon-
gated, with one small lateral tooth ; impression of pedal muscle close to the oral adductor ;
mantle-mark without a sinus ; connexus ligamental.

Animal with the edges of the mantle disunited except at the siphonal extremity,
where they are connected to form two short siphons; branchial margin cirrated ; foot
elongated.

The genus, as here employed, is intended to comprise all those transverse or elongated
forms that were for some time considered to be entitled to generic isolation under the
name Penericardia, as well as those which are circular or lenticular, possessing the same
kind of hinge. The line of separation between the transverse and the orbicular is so
Indistinct that it is not possible to define it. Nearly all conchologists are now agreed
to employ but one generic name, and the above is the older of the two.

" The exterior of the shell has generally radiating and elevated costee, but there are
some small species with the characteristic form of dentition in which this character is lost,
the surface not only becoming smooth, but a few have ridges produced by elevated lines
of growth in a transverse or concentric, and occasionally in an'oblique direction.

These latter species closely approach the genus Asfarfe, differing only in having an
elongated and oblique tooth in the hinge of each valve. The margins of these small
species are denticulated ; but, unlike those of Asfarfe, they appear to be thus ornamented
at all ages. Those species whose shells are furnished with coarse, elevated, and radiating
ridges have them produced beyond the margin, where they interlock the one with the
other; but the small smooth species have the crenulations imposed upon the inner
margin of the shell. These are quite independent of any external rays, and the animal
which forms them has probably fimbriated edges to the margins of the mantle. The thick
and ponderous species not only firmly interlock by the projecting ridges at the margin,
but the animals are furnished with powerful adductors, deeply implanted in the interior of
the shell, implying thereby considerable force for closing the valves. It is said that the
animal spins a byssus with its foot. All the species I have scen are capable of firmly
closing the ventral margin of the valves, and appear to be free species.

In the recent state the shells are covered with an epidermis. The genus has a wide
geographical extension, but it has more of a tropical or subtropical character than
otherwise; one species is living on the coast of Ochotsk, while some inhabit the seas of
the torrid zone. Its vertical range is also great, extending to 150 fathoms. The animals
prefer a sandy bottom. 1In a fossil state it is found as low as the Trias. The species



142 EOCENE MOLLUSCA.

present very considerable variation in regard to magnitude. C. planicosta measures
5 inches in diameter, while C. afomus is, according to M. Deshayes, only 1 millimttre in
diameter ; but they all possess considerable solidity.

1. CarpITA ACUTICOSTATA ? Lamarck. Tab. XXH, fig. 5, a, 0.

VENERICARDIA ACUTICOSTATA (?), Lamarck. An. du Mus,, t. vii, p. 57, No. 4, 1807.
—_ —_ Desh. Coq. foss. des Env, de Par,, t. 1, p. 153, pl. 25,
figs. 7, 8, 1825.
CARDITA — Nyst. Coq. foss. de Belg., p. 208, pl. 16, fig. 67 1843.
— — J. Sow. In Dixon’s Geol. of Sussex, p. 92, 1850.
— —_— Desk. An, sans Vert. du Bass, de Par,, t.i, p. 760, 1858.
CARDIUM SERRIGERUM, Lamarck. An. sans Vert., t. vi, p. 19, No, 8, fide Desh., 1819.

Spec. Char. “ C. Testd subrotundd, tumidd, cordiformi, subobliqud, crebricostatd,.
costis angustis, angulatis, squamoso-serratis, anticis duplicatis.” (Deshayes.)

Shell suborbicular, tumid, heart-shaped, slightly oblique, costated ; ribs narrow, angu-
lated with squamose tubercles.

Diameter, §ths of an inch.

Locality. Bracklesham (Edwards).

France : Chaumont, Grignon, Parnes, Courtagnon (Deskayes).
Belgium : Aeltre, prés de Bruges (Vys?).
Asia Minor, sec. Deshayes : Egypt, fide Bellardi.

M. Deshayes, as above referred to, speaks of this species as a British fossil, but as
differing from the French shell in the number of costee. He observes, ‘“ Dans 'espéce
d’Angleterre ces cites sont au nombre de vingt seulement ; on en compte trente, quelque-
fois trente deux dans l'acuficostata.”” Our shell has 24 to 26 costee, and appears to
correspond better with the Belgian fossil of that name, which is said to have 26. The
costa upon our specimens are more or less imbricated all over, but especially so on those
in the pedal region. The ribs have a central keel, and there is a faint ray on each side,
dividing the rib, as it were, into four parts, two on each side of the central keel. This
appears to differ from C. carinata of ‘Min. Conch.’” in being less elongated, and in the ribs
being more regularly nodulous.

Fig. 11, Tab. XXII, represents a specimen from Bramshaw; it has on the tablet
the MS. name of C. asperrima. It is intermediate between acwficostata and carinata,
but is not, T think, sufficiently distinct to form a species of itself, but an abnormal form,
and for the present it is placed as a var.—C. acuticostala, var. asperrima.
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2. Carprta articosTATA, 8. Wood. Tab. XXI, fig. 8.

Spec. Char. C. Testd minimd, orbiculari, turgidd, subinequilaterali, radiatim costald,
costis circa 13 elevatis acutis compressis wtrinque nodulosis ; umbonibus minutis, obliquis,
depressis, subincurvatis ; lunuld minutd.

Shell small, orbicular, and nearly spherical, nearly equilateral, costated with about
13 elevated ribs; beaks small, oblique, depressed, slightly incurved ; lunule small.

Diameter, 1th of an inch.

Locality. London Clay, Highgate (Fdwards).

One pretty little specimen is in Mr. Edwards’s cabinet, and this appears to me to be
entitled to a specific position; its principal distinction is an elevated and compressed rib,
the lower part of which is angular; on the top of this angle is an elevated ridge, not very
sharp ; on each side of these ridges are some large and distinct nodules, but the centre is
smooth,

3. CarpiTA BroNeniarTi, Mantell. Tab. XXII, fig. 9.

CarpiTA BrONGNIARTII, Mant, Geol, of the South East of Engl., p, 368, 1833.
— —_— J. Sow. In Dixon’s Geol. of Suss, pp. 116, 225, t. xiv,
fig. 33, 1850, _

- Spec. Char.  C. Testd transversd, irregulariter ovatd, vel obliqué subtriangulatd, valds
inequilaterali, crassd, tumidiuseuld ; siphoni-regione subangulatd ; radiatim costatd,
costis 30—32 depressis, rugosis ; wumbonibus subprominentibus lunuld minimd profundd ;
cardine crassiusculo,

Shell transverse, irregularly ovate or obliquely subtriangular; very inequilateral, thick,
slightly tumid, siphonal region roundedly triangular; costated, ribs about 30, rough and
depressed ; umbones not prominent; lunule heart-shaped, small and deep ; hinge mode-
rately thick.

Length, 2 inches ; keight, 1% inch.

Localities. London Clay, Bognor. Var., fig. 12, a, 4, Tab. XXII, Clarendon.

This species is, I believe, peculiar to England, and it has been long known from the
locality of Bognor. Mr. Edwards’s cabinet contains also a large suite of specimens from
Clarendon. This latter shell is here placed as a variety; it differs somewhat in form,
being less elongated, and has considerable resemblance to planicosta, but it is never so
large as that species, nor the ribs so flat. Called by Mr. Edwards Clarendonensis.
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4. CARDITA CARINATA, J. Sowerly. Tab. XXII, fig. 15, ¢, 6.

VENERICARDIA CARINATA, J. Sow, Min. Conch,, t. 259, fig. 2, 1820.

Spec. Char. C. Testd elongato-transversd vel ovato-oAblonga‘, compressiusculd, tenus,
valde inequilaterali, radiatim costatd, costis 20—22, angulatis, carinatis, et nodulosts ;
margine ventrali convexiusculis ; umbonibus minimis, obliquis, depressis; lunuld minutis-
simd, profundd, levigatd ; cardine angusto, dentibus elongatis.

Shell elongately transverse or ovately oblong, slightly compressed, thin, very inequi-
lateral ; radiatingly costated with 20 to 22 angular, carinated, and nodulous ribs; ventral
margin slightly curved ; beaks small, depressed, lunule deep and smooth; hinge narrow,
teeth elongated.

Length, 1% inch; lheight, {ths of an inch.

Locality. Bracklesham Bay.

This is an elegant species, and by no means rare at the above locality, to which it
appears to be restricted. The shells are thinner and more fragile than those of the
generality of species in this genus. The ribs upon this species are triangular and
obsoletely tricarinate, that is to say, there are two faint rays, one on each side of the
regular keel, which is in perfect specimens ornamented with nodules; the bases of the
ribs meet, and there is no flat part in the interspaces. The siphonal région is rather
compressed, or not so tumid as the pedal side. The interior is thickened in aged speci-
mens, and the muscle-marks then deeply impressed.

5. CARDITA CREBRISULCATA, Edwards, MS. Tab. XXII, figs. 4 and 8.

Spec. Char. C. Testd suborbiculari, inewquilaterali, turgidd, crassd, subsphericd,
radiatim costatd, costis 20—24, angustis, squamosis, squamulis imbricatis ; wmbonibus
parum obliquis, cordatis; lunuld levigald, concaviusculd; cardine anguslo, dente unico
in valvd dextrd elongato ; dentibus duobus in alterd valvd.

Shell suborbicular, inequilateral, tumid, thick, nearly spherical ; costated ribs 20—24,
narrow, and ornamented with numerous fine imbrications; umbones slightly oblique,
heart-shaped ; lunule short, smooth, slightly depressed; hinge narrow; onc elongated
tooth in right valve, with a narrow depression in the left.

Diameter, $ths of an inch.

Localities. Bramshaw and Huntingbridge (Edwards).

This much resembles sulcala, but it has a larger number of ribs, and these are more
prominent, nodulous and imbricated ; the interspaces are narrow and deep.

There are also some other specimens, to which 1s attached the name of sulprofunda
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(Tab. XXII, fig. 2, from Brook), which appear to me to be a variety of this species.
These are not quite so much inflated; they resemble much the figure and description
of C. Aizyensis, Desh., differing slightly in the ornamentation. Our shells are not quite
orbicular, but have a greater diameter from the umbo to the ventral margin than in the
opposite direction.

6. Carprra Davipsont, Deshayes. Tab. XXIT], fig. 17, a, 6.

Carpita Davipsont, Desk. An. sans Vert. du Bas. de Par., t. i, p. 764, pl. 60, figs.
10—12, 1860.

Spec. Char. C. Testd orbiculato-subtrigonuld, depressiusculd, crassd, inequilaterali,
radiatim costatd, costis 17T—19 anguslis, distantibus, obsoleté tricarinalis; crenato-
squamosis, interstitiis latis, irregulariter striafis; wmbonibus acutis ; lunuld minimd,
levigald ; cardine crassiusculo.

Shell roundedly trigonular, somewhat depressed, thick, inequilateral ; costated ribs
17—19, distant, narrow, and obsoletely triangular ; outer keel covered with rather distant
squamose tubercles ; interstices broad, and covered with concentric striae or irregular lines
of growth ; beaks sharp, lunule small and smooth.

Diameter, 3ths of an inch.

Locality. DBarton.

Yrance: Ver. Ermonville (Desk.).

This species is by no means rare in England at the above locality ; it much resembles
C. sulcata, but it is not so tumid, the coste are fewer, more distant, the tubercles on the
ribs are not so numerous, the ribs are more angulated and not so rounded, and there is
generally a distinct line on each side of the keel. The clongated tooth is nearly parallel
with the ligamental fulcrum extending laterally beyond it. 'The valves are not so

frequently found united as are those of sulcata.

7. CaRDITA DELTOIDEA, J. Sowerby. 'Tab. XXII, fig. 7, a, &.

VENERICARDIA DELTOIDEA, J. Sow. Min. Conch,, tab. 259, fig. 1, 1821.
—_ LaTISULCATA, Nyst. Coq. foss. de Belg., p. 209, pl. xv, fig. 5, a, 4,
1843, fide Von Konen.

Spec. Char.. C. Testd obliqud, sublrigond vel delloided, crassd, conveiusculd, inwqui-
laterali, radiatim costatd, costis 15—18 acutis, elevatis, distantibus; lunuld maynd,
levigatd, depressd ; umbonibus elevatis, incurvis, obliquis; cardine crassissimo.

Shell oblique, subtrigonular or deltoidal, thick and strong, slightly convex, inequi-

20
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lateral ; costated with 15 to 18 sharp, elevated, and somewhat distant ribs; lunule large,
smooth, depressed ; beaks prominent, slightly incurved ; hinge very thick.

Diameter, 1§th of an inch.

Locality. Lyndhurst (J. Sowerdy); Brockenhurst (Edwards).

Belgium : Hoesselt, Vliermaet, and Lethen (Nys¢).

This is a handsome shell, and it is more readily distinguished than the generality of
species in this genus; its deltoid form and great elevation of umbo are its most prominent
features. The costee are distant, especially towards the pedal region, triangular in shape,
with broad interspaces; the top of the rib is small, not sharp, rather flattened, but
narrow ; the hinge is broad in consequence of its elevated umbo, teeth large, and the
muscle-marks deeply impressed. It is, I am told, abundant at Brockenhurst, where
the valves are frequently found united. In Morris’s ¢ Cat. Brit. Foss.” it is quoted from
Barton, but I have not seen it from that locality.

8. CARDITA ELEGANS, Lamarck. Tab. XXI1I, fig. 16, a, b.

VENERICARDIA ELEGANS, Lam. An. du Mus,, t. vii, p. 59, No. 10, and t. ix, pl. 32,
fig. 3, a, 5. 1807.
— — Desh. Hist. des An. des Env. de Par., t.i, p. 157, pl. 26,
figs. 14—16. 1824.

CARDITA —  Nyst. Coq. foss. de Belg,, p. 215, pl. 17, fig. 2, 1843.
—_ —  J. Sow. In Dixon’s Geol. of Suss, p. 169, pl. 3, fig. 15.
1850.

— — Desk. An. sans Vert. du Bass. de Par., t. i, p. 772, 1859,

Spec. Char. C. “ Testd subrotundd, depressiusculd, tenué costatd; costis numerosis,
compressis, eleganter squamosis ; lunuld ovato-lanceolatd.”  (Deshayes.)

Shell somewhat rounded and slightly depressed, with numerous ribs, thin, compressed,
and elegantly ornamented ; lunule ovately elongated.

Diameter, $ths of an inch.

Localities. Bracklesham, Stubbington (Edwards).

France: Grignon, La Montagne de Laon, Soissonais (Deskayes).
Belgium: Forét, Lacken (Nyst).

This species is by no means rare in England, and I believe it is also abundant in
France; it much resembles the young state of C. imbricata, but our present shell never
attains to the magnitude of that species; it differs in being rather more tumid, and
there is also a slight difference in the coste, which in this species are less numerous,
varying from 17 to 20; there is likewise a greater interspace between the ribs, and the
ribs themselves are more nodulous than they are in imbricata.

There is a variety from Bramshaw, in which the ribs are sharper and higher (var.
subelegans).
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9. CarpiTA 1MBRICATA, Zamarck. Tab., XXI, fig. 10.

VENUS IMBRICATA, Clen. Conch, Cab,, t. vi, t. 30, figs. 314, 315, 1782,

—  Ency. Meth,, pl. 274, fig. 4, a, b.

—  IMBRICATA, Gmel. Syst. Nat., p. 3277, No. 34, 1815,

—_ — Lamarck. An. du Mus,, t. ix, pl. 32, fig. 1.
VENERICARDIA — Bronn. Syst.der Urw., p. 51, pl. 4, fig. 7, 1824,

—_ — Desh. Coq. foss.des Env. de Par,, t. 1, p. 152, pl. 24, figs. 4, 5, 1824,
CarpITa — Nyst. Coq. foss. de Belg., p. 209, No. 167, 1843,
— — Desh. An. sans Vert, du Bas. de Par., t. i, p. 759, 1860.

Spec. Char. C. Testd crassd, suborbiculutd, cordiformi, subobliqud, inequilaterals ;
radiatim costatd costis numerosis, convexis, separatis, umbricato-squamosis ; umbonibus
subelevatis obliquis, cordatis ; lunund minimd profundissimd.

Shell thick and strong, suborbicular, oblique, incquilateral, costated ; ribs numerous,
convex, distinctly separated, covered with imbricated nodules; beaks small, slightly
Incurved, and heart-shaped ; lunule minute and deep.

Diameter, 11 inch.

Locality.  Bracklesham Bay.

France: Montmirail, Grignon, Courtagnon, &c. (Dest.).
Belgium : TForét, Laeken, Gand (Nys?).
Asia Minor: Zafranboli (Des?.).

This is rare in England, and I have seen only one specimen. It is very abundant
at Grignon. In these the large oblique tooth of the left valve extends as far as the liga-
mental fulcrum, and in perfect specimens this tooth is vertically striated.

M. Nyst has considered this species in his description as probably identical with
Venericardia rotunda, Lea, to which certainly it bears resemblance ; but from the descrip-
tion by Lea the ribs of his shell appear to be more thickly imbricated, and his figure does
ot represent it as so oblique.

The variety called spissa by D’Orbigny I do not know.

10. Carpira MiTis? Lamarck. 'Tab. XXI1I, fig. 8, a, &.

VENERICARDIA MITIS? Lamarck. An. sans Vert., t. v, p. 611, No. 6, 1805.
—_ —1? Desh. Cogq. foss. des Env. de Par, t. i, p. 155, pl. 25,
_ figs. 9, 10, 1824.
CARDITA — J. Sow. In Dixon’s Geol. of Suss., p. 92, 1850,

Spec. Char.  C. Testd rotundato-subobliqud, crassiusculd, tumidd, cordiforms, tnequi-
laterali, costatd, costis 23—20, in medio levigalis, convexis, utroque leviter granosis.
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Shell orbicular, slightly oblique, not very thick ; tumid, heart-shaped, inequilateral ;
costated, ribs 23—26, convex and smooth on the centre of the shell, slightly granular on
each side, particularly those in the pedal region.

Diameter % an inch.

Localities. Bracklesham, Selsey, Brook (Edwards).

In Mr. Dixon’s work, and also in Mr. Morris’s ¢ Catalogue of Brit. Fossils,” is the name
of C. mifis. The specimen from which our figure is taken has likewise the same name in
MS., and I have therefore here retained it, although it does not fully accord with the
description of the French species of that name. M. Deshayes considered his shell entitled
to be separated from C. planicosta (the young of which it much resembles), principally on
account of the difference in number of coste, which in mifis are said to be as many as
thirty-nine, while in planicosta there are not more than thirty, and this latter number is
the full extent of what our shell possesses. Still, T think our British fossil is not the
young of planicosta, as it differs in outward form in being more orbicular, more tumid,
and less oblique, and the ribs in planicosta are flatter even in the young shell than they
are in our present species. In this shell the coste in the pedal region are covered with
obtuse tubercles or nodules, and the ribs are not wider than the interspaces.

11.  CarDITA 0BOVATA, Edwards, MS. Tab. XXII, fig. 13.

Spee. Char.  C. Testd transversd, elongatd, oblongd vel subquadrangulari; valde
inequilaterali, radiatim costald, costis numerosis depressis, subplanatis ; umbonibus obli-
quis, depressis ; lunuld parvd, cordiformi ; cardine crassiusculo.

Shell transverse, elongate, oblong or irregularly quadrangular, very inequilateral ; cos-
tated ribs numerous, somewhat depressed; lunule small concave, heart-shaped; hinge
moderately thick.

Length, Fths of an inch; Zeiyht, $ths of an inch.

Locality. Bracklesham.

Two specimens are in Mr. Edwards’s cabinet, to which he has given the above name,
and I have provisionally adopted the separation he has made. The form of the shell is
different from that of any other except carinata, to which it may, perhaps, be referred as a
variety ; but our present species has a greater number of ribs (thirty), whereas in carinata
there are only twenty-two. In this the coste are not so angular, and they are more
nodulous,
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12. Carpira oBLONGA, J. Sowerdy. Tab. XXII, fig. 14, a, &.

VENERICARDIA OBLONGA, J. Sow. Min. Conch., t. 289, fig. 2, 1821.

Spec. Char.  C. Testd transversd, oblongd, crassiusculd, subquadrangulari, valdé ine qui-
laterali ; radiatim costald, costis 18—1 b, elevatis, tuberculosis ; wnbonibus depressis; lunuld
parvd, cordiformi; cardine crassiusculo.

Shell transverse, oblong, subquadrangular, thick, strong, very inequilateral ; costated
with 18—15 tuberculated ribs; beaks depressed ; lunule small, heart-shaped, depressed ;
hinge moderate.

Length, 13ths of an inch; Aeight, § an inch.

Localities.  Barton, Hordle, Highcliff, Bracklesham (Edwards).

This is a pretty species, and ahundant at Barton. The umbo sometimes extends
beyond the pedilateral margin, and the hinge is quite at the extremity of the shell; the
ventral margin in some specimens has a slight curve inwardly, with the impression of
adductors large and distinct ; the ribs are covered with nodules, and they are about as
wide as the depressed spaces between them. ,

Mr. J. Sowerby, in ¢ Min. Conch.,” says that it occurs in France, but I have not been
able to ascertain its locality.

In two or three of these oblong species there is a small distinet denticle on the pedal
side of the hinge in the left valve, with a depression for its reception in the right; this is
Immediately above the impression of the pedal muscle. Fig. 18, Tab. XXII, represents
what T at first thought might be specifically distinet, the umbo projecting beyond the
margin, with more depressed and rounded ribs, which are less tuberculated ; but I believe it
to be only a variety (C. oblonga, var. transversa). It is from the Fluvio-marine at Hordle,

Fig. 10, Tab. XXII, represents another form, probably, of this species ; it had in MS.
the name C. serratina. It is not so tumid as the normal form, it is less transverse, and
the costee are more regularly nodulous. I think it is only a variety It was found at
Mead End, Headon Hill, and Barton.

Fig. 11, Tab. XXI, represents a small specimen in Mr. Edwards’s cabinet, which at
one time I thought might be a distinct species ; but having only one specimen, and that,
Perhaps, distorted, I have considered it as a variety (C. oblonga, var. trapezoidalis). 1t is
from High Cliff, Barton.

13. Carpira PAUCICOSTATA, Sandberger. Tab. XXII, fig. 6, 4, 0, c.

CarpITA PAUCICOSTATA, Sandb. Conch. d. Mainz. Beckens, p. 337, t. 24, f, 6, 1863,

Spec. Clar. C. Testd rotundato-trigonuld, crassd, convewiusculd, costatd, costis paucss,
. . . . . . . 4 . “ . .
clevatis, nodosis, distantibus; subinequilaterali ; lunuld brevi, concavd ; wmbonibus obliquis
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cordatis ; cardine crassiusculo, in valvuld dextrd dente elongato, in valvuld sinistrd dentibus
duobus obliquis.

Shell roundly trigonal, thick, and slightly convex ; costated, ribs few, elevated, and
distant ; shell slightly equilateral ; lunule concave ; beaks prominent and oblique; hinge
thick, one tooth in the right valve elongate and oblique, with two in the left valve
interlocking.

Diameler, % of an inch.

Locality. Headon Hill, Roydon (Edwards).

This shell does not appear to be rare. I have referred it to Sandberger’s species,
depending upon his description and figure. Its principal distinction is a paucity of
ribs, not amounting to more than fourteen or fifteen ; these are narrow and distant on
the pedal side, with large and flat interspaces between them. The ribs are covered with
regularly placed nodules, not imbricated. It is named in Mr. Edwards’s cabinet Cardita
nodicostata, and considered by him as distinct, in consequence of the ribs being more
nodulous or ornamented.

14. CarpITA pLANICOSTA, Lamarck. Tab. XXI, fig. 5, a—d.

Knorr, Petrif., part 2, tab, 23, fig. 5. 1755,
Seba. Thesaurus, vol. iv, pl. 106, fig. 36, 1765.
VENERICARDIA PLANICOSTA, Lamarck. An. du Mus, t. vii, p. 55; and t. ix, pl. 31,
fig. 10, 1807.
— — J. Sowerby. Min. Conch,, t. ], 1814,
— — Desk. Coq. foss. des Env. de Par,, t.i, p. 149, pl. 42,
figs. 1—3. 1824.
—_ — Bronn. Letheea Geogn., t. xi, p. 946, pl. 38, fig.
7, 1836.
Carprra — Nyst. Coq. foss, de Belg., p. 205, pl. 17, fig. 1, 1843.
—_ — Conrad. Foss. Shells of the Tert, Form. of N. Amer.,
p- 20, t. v, fig. 2, 1832,
— —_ J. Sow. In Dixon’s Geol. of Suss., pp. 92, 169, pl. 2,
figs. 14, 18, 1850.
var. minor, VENERICARDIA SUESSONIENSIS, I’ drchiac. Desc. Geol. du Dep. de 1'Aisne, p. 272,
fide Desh.

Spec. Char.  C. Testd magnd, ovato-obliquald, cordatd, crassissimd, radiatim costald,
costis planulatis ; apice aculd incurvatd, aliquando gratulatd ; lunuld profundissind, latd,
cordald ; margine crenato ; dentibus cardinalibus binis, fenuissimé striatis.

Shell large, obliquely ovate, heart-shaped, very thick ; costated, ribs broad and flat;
umbonal region prominent, sometimes granulated ; lunule deeply impressed, heart-shaped ;
margin dentated ; cardinal teeth two, finely striated transversely.
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Diameter, 4% inches.
Localities. Britain: Bracklesham, Bramshaw, Brook, Stubbington, Selsey, Alum
Bay (Edwards). Bagshot and Hawley (fide R. Jones).
France: Sables inférieurs, Calcaire grossier, Sables moyens (Deskayes),
Faluns de Touraine ? ( Desk.).
Belgium : Gand, Lovain, &c. (Nyst).
North America: Claiborne, Alabama (Conrad).

This species is abundant in individuals, and may be obtained, of all ages and all sizes,
on the beach at Bracklesham. M. Deshayes speaks of it as also abundant in France, where
it is disseminated through a series of deposits. I have never seen it from Barton. Tt is
a very handsome shell, and its great solidity has been favourable to its preservation.

The interior of the shell in aged specimens is often much thickened, by which means
the impressions of the adductors are deeply seated. This animal has also left two small
distinct, and deep impressions by the pedal muscles, the one above the oral, the other over
the anal adductor, indicating, probably, the possession of a large and falcated foot. The
hinge 1s variable ; in some specimens it is very thick, with an elevated umbo, in others it
Is correspondingly depressed, with a narrow hinge-line, and the contour of the shell is
very variable, some specimens being considerably higher than they are long, while others
have the length greater than the height. )

In the young state the ribs are generally more or less rounded, but they become flat
with the increase of age, and in old specimens the ribs are almost obliterated at the outer
edge; they vary in number from twenty-seven to thirty.

This is one of those species possessing a wide geographical range. Sir Charles
Lyell gives it as a species from Coggins Point, on the James River, below Richmond, in
America (‘ Proc. Geol. Soc.,” vol. iv, p. 564, 1845), and says it cannot be distinguished
from one of the common varicties of the European shell.  Mr. Conrad speaks of his shell

as having twenty-two ribs.

15. Carorra simpLex, Edwards, MS. Tab. XXI, fig. 4.

Spec. Char. C. Testd crassd, suborbiculatd, convexd, inequilaterali, radiatim costatd,
costis circa 15, angustis, distantibus, simplicibus, interstitiis latis, levigatis; wmbonibus
prominulis ; lunuld minimd elongatd ; cardine crassiusculo.

Shell thick, suborbicular, convex, inequilateral, with about 15 radiating ribs, sub-
angular, thin, and distant, spaces between them broad and smooth; beaks slightly
elevated, lunule small and elongated, hinge moderately thick.

Diameter,  an inch.

Locality. Roydon (Edwards).

This does not appear to be abundant. Its principal distinction is in the character of
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the ribs, which in this species are free from imbrications, nodules, or rugosities of any
kind, rather a rare circumstance with species in this genus.

Fig. 12 of the same plate represents a specimen from High Cliff, Barton, which, I
think, may be considered a variety of this species; it has fewer ribs and wider spaces,
but it is equally unarmed.

16. Carpi1a surcata, Solander. Tab. XXII, fig. 1, a, .

CHaMA sULCATA, Sol. (in Brander). Foss. Hanton,, pl. 7, fig. 100, 1776.
VENERICARDIA GOR-AVIUM, Lamarck. An. du Mus,, t. vii, p. 58, No. 7, 1806.
— - Desh. Cog. foss. des Env. de Par, t. i, p. 156, pl. 24,
figs. 68, 1824.
—_ 6LoBOSA, J.Sow. Min. Conch,, t. 289, fig. 1, 1821,
CARDITA COR-AVIUM, d’Oré, Prod. de Paleont., t. 11, p.423, No. 1613, 1850.
— suLcaTs, Id. » » s
— — Desk. An. sans Vert, du Bass. de Par,, t. i, p. 768, 1858.

Spec. Char.  C. Testd rotundato-globosd, cordiformi, turgidd, inequilaterali, radiatim
costald, costis 16-—20, elevatis, rugosis, convexis, imbricato-squamosis vel nodulosis ; lunuld
latd, profundd ; wmbonibus incurvis.

Shell roundly globose, heart-shaped, tumid, inequilateral; costated, ribs 16—20,
clevated, convex, and rugose, covered with coarse imbrications or nodules; lunule broad
and deep ; beaks incurved.

Diameter, $ of an inch, nearly.

Locality. Barton.

France: Ezanville, &c., Sables moyens (Deskayes).

Prof. Morris and M. Deshayes have both, and T think very justly, restored to this
species the name originally given to it by Solander. Probably Lamarck was not aware
that his species had been found in England, or had been figured and described in an
English work.

This is most abundant as individuals, at Barton, where it may be considered as one of
the characteristic species of that deposit. 'The reason why this appears not to have been
referred to cor-avium by Mr. Sowerby was a difference in the hinge between the French
and English shells; but this is a variation that may be observed among a large suite of
specimens of the British fossil, which will be found to exhibit the broad hinge as well as
the narrow one, and I believe with the above-mentioned authors that they constitute but
one species. There is a variety at the same locality which differs in having the ribs more
distinctly covered with nodules, whercas in the typical form the ribs are more rugose and
without distinct tubercles. Var. 8 of J. Sowerby makes an approach towards C.
Davidsoni, in which the ribs are sharper.
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17. Carpira corPUSCULUM, 8. Wood. 'Tab.XXI, fig. 1, 4, 4.

Diameter, % a line.

Locality. Barton (Edwards).
A few specimens in Mr. Edwards’s cabinet, of a very minute size, appear to belong to

this genus, and I have given to them the above name provisionally. They are of
A somewhat aberrant character, the cardinal denticle of the right valve being short
and triangular, like that of Astarte, instead of being elongate. They have also a very distinct
and distant lateral tooth on the pedal side, prominent in the left valve, and interlocking
ina corresponding depression in the right. From this peculiarity of hinge I have imagined
this to be a distinct species, and not the young state of a larger kind ; it resemblesin size a
Small species of the Paris basin, figured and described by Prof. Deshayes under the name
of C. afomus, but it has more numerous and more distinct ribs, and our shell is more
orbicular. Four specimens are in Mr. Edwards’s cabinet, and two of these possess
a circular opening or zoophagous perforation. This is, T believe, Goodallia granulosn,

Tennant, «Strat. List Brit. Foss.,’ p. 30, 1847.

ASTARTE. J. Sowerty, 1816.

Generic Character. Shell sub-triangular, sub-orbicular, or oblong, generally com-
Pressed ; thick, strong, smooth or concentrically ridged, equivalved, closed ; hinge with
two diverging cardinal teeth in the left valve, with a triangular space between them for
the reception of a prominent tooth of the same form in the right, with generally a lateral
tooth or raised margin, and a corresponding depression for its reception in the opposite
valve ; adductor muscles deeply impressed, with a small pedal one within or above the
oral adductor ; palleal line without a sinus; connexus ligamental.

Animal with the edges of the mantle disunited; siphonal openings simple, not
extending beyond the shell ; foot rather small ; tongue-shaped.

This genus comprises an interesting group of animals, and is largely developed in
the Upper Tertiaries in Europe, as alse in America. It is found in this country in
Secondary Formations, where species are by no means scarce; and it has been said to
indicate by its presence in any fossilliferous deposit the conditions of very diminished tem-
Perature; but it occurs in association with Tetrabranchiate Cephalopoda, the supposed
inhabitants of warm or tropical regions, and at such an horizon of the London Clay
(Highgate and Sheppey) as proves its very close synchronism with, and contiguity to, the
gigantic Oplidia, Chelonia, Crocodilia, and rich Flora of Sheppey.

21
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A great many species in this genus (Asfarfe) have the interior margins of the shell
ornamented with crenulations, while in others these margins are plain. The same
distinction may be seen in the genus Nucula, where some species have a crenulated
margin, while others are smooth. There is, however, this difference between the two
genera—viz., that in Nucula the young shell, as well as the old, is furnished with this
kind of ornamentation in those species which possess it at any period of their lives;
but in the case of Astarfe it is not so. In the  Crag Mollusca,’” vol. ii, p. 173, I have
said, that “in all the species of this genus the young state of the shell has its margin
free from crenulations, and never until it has attained to maturity does it assume that
character, and whenever a specimen has its margin crenulated, it may be considered to
have arrived at its full growth.” Mr. Jeffreys appears to be of a contrary opinion, and
in his paper entitled “ Additional Gleanings,” published in the ¢ Annals and Mag. Nat.
Hist.” for September, 1859, p. b, says of 4st. triangularis, “ the non-crenation of the margin
does not depend on age, for I possess specimens which are evidently adult and of the same
age, some of them having the margin quite plain, while in others it is strongly crenu-
lated.” Also in ‘British Conchology,’ vol. ii, p. 309, the same opinion is repeated.
If by “evidently adult” it is meant that the full size is attained, I answer that size,
though in general a good criterion of age, is not so always; there are dwarfs
and glants in almost every species; and although occasionally one individual which
has its margin crenulated may be smaller than another of the same species which
has it smooth, it does not necessarily follow that the smaller one is an immature shell,
or that the larger one had completely attained to full maturity. It is very difficult—
perhaps impossible—to prove it so in this genus, but it bears great probability from an
analogous case in the genus Cyprea, for example, where the adult state is denoted by an
alteration of form. I have found specimens of the full-grown state of Cyprea Europea
which iz linear measure is not more than one third the size of the largest adult of the
same species, and yet the two extremes may fairly be assumed as full-grown individuals,
indicated by their peculiar characters. I have never been able to find, although I have
examined thousands of specimens of the genus Asfarfe (which is most abundant in the
Coralline Crag), a single individual wi¢4 a crenulated margin which could be assigned to
the young state of a species which has a margin so ornamented when full grown.

In the diagnosis of the animal of the genus Asfarte by Messrs. Forbes and Hanley,
p- 455, vol. i, it is said, “ the mantle is freely open in front, p/ain at the margins.” 'The
same plain condition of the mantle-margin is confirmed by Mr. Jeffreys, ¢ Brit. Conch.,’
vol. ii, p. 808. Now, in order to produce the knobs which ornament the margin of the
valves, I imagine the mantle would be fimbriated or pointed, to enable the animal to
deposit calcareous matter in that form; and if it be not so in the young state—as I presume
is the case—it would become so in the full-grown animal.

I once thought the fimbriated margin of the mantle might have indicated a sexual
difference (see < Mem. Geol. Surv.,’ vol. i, p. 414, 1846), but I now consider the crenu-
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lated edge of the shell as probably analogous to the outer lip of some univalves, where
the margin of the aperture is denticulated only in the adult state.

This genus does not appear to be present in the Eocene Formations of France; in
our own country, I know it only from that portion of the Lower Tertiaries which is
inferior to the Bagshot Sands, with the somewhat doubtful exception of the shell figured
as Astarte modicella.

The Crag shells of this genus, though of thick and solid texture, are frequently
perforated by some of the zoophagous feeders, but they seldom show any erosion at the
umbones. Both these actions appear peculiar to some deposits only. Some of the older
Tertiary specimens are much eroded at the umbones, while others of the same species

from another locality are not at all so.

1. Astarte CLARENDONENSIS, Fdwards MS. Tab. XXIV, fig. 17 a, 4.

Spec. Char.  Testd magrd, crassissimd, irregulariter quadrangulatd, tumidiusculd,
sublevigatd, valdé inequilaterali; pedi-regione brevissimd, subtruncatd, alterd longiore,
subquadratd, compressiusculd ; impressionibus muscularibus profundis ; marginibus crenu-
latis.

Shell large, very thick and strong, irregularly quadrangular, slightly tumid, and
nearly smooth ; very inequilateral; umbones depressed, very excentric; pedal region
short, anal side truncated, and somewhat compressed ; muscular impressions deep ;
margins crenulated.

Length, 12 inch; height, 1% inch.

Locality. London Clay: Clarendon.

This species has yielded to Mr. Edwards a great number of specimens, but I do not
see among them a very young individual, although one has its margin smooth, and as
such I presume it is not full grown. The surface where perfect appears to have been
nearly smooth, showing only very fine lines of growth. The umbones of all the speci-
mens have been eroded, and I am unable to see if the very young state of the shell was
covered with ridges. 'The shell has a tolerably large lunule not very strongly defined,
but this varies according to the tumidity of the individual specimen. The proportional
dimensions show considerable variation.
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2. ASTARTE DONACINA, J. Sowerby's MS. Tab. XXIV, fig. 10 a, 6.

ASTARTE DONACINA, Prestwick. Quart. Journ. Geol. Soc., vol. iii, p. 401, 1847.
—_ —_ Morris. Catal. Brit. Foss., p. 188, 1854.

Spec. Char. A. lestd transversd, inequilaterali, crassd, irrequlariter gquadrangulatd
aut donaciformi, partim levigatd, compressiusculd; pedi-regione brevi, alterd longuore,
subtruncatd ; marginibus crenulatis.

Shell transverse, inequilateral, thick and strong, of an irregularly quadrangular out-
line, slightly inclining to wedge-shape; pedal region short and rounded; siphonal side
truncated ; margins crenulated.

Length, 1 inch nearly.

Locality. London Clay; Railway Cutting, Old Basing, near Basingstoke (Prest-
wich).

This is an elegant shell. About half a dozen specimens have been procured by
Mr. Prestwich, which he has kindly put into my hands for examination. It is, I think,
quite distinct; and as it has passed under the MS. name of donacina, T have here
adopted it. There is a difference in size among the specimens, all of which have a
crenulated margin; but whether the smaller ones be young and immature—thus pre-
senting an exception to ‘the rule previously laid down—I cannot positively say; but
I think they are all full-grown specimens. Mr. Prestwich said they came from an
horizon about fifty feet higher than that at Clarendon.

3. ASTARTE RUGATA, J. Sowerdy. Tab. XXIV, fig. 13 a—f.
ASTARTE RUGATA, J. Sow. Min. Conch., t. 316. 1821.

Spec. Char. A. testd crassd, rugatd, rofundafo-triangulatd ; pedi-regione rotundald,
siphoni-regione subtruncald ; inequilaterali; in juventate rugatd, vel sulcatd ; umbonibus
subprominentibus ; lunuld concavd, profundd ; margine crenulato.

Shell thick, roundedly triangular; pedal region rounded; siphonal side subquadrate
or truncated; inequilateral; in the young state ridged or sulcated; umbones rather
prominent ; lunule deep and concave ; margins crenulated.

Diameter, 1 inch.

Locality. London Clay: Highgate, Hampstead, Potter’s Bar, Sheppey (EBdwards).

Mr. Sowerby, in ¢ Min. Conch.,” has figured several sizes of this shell, which are no

oubt from specimens of various ages; the larger one only has the inner margin, with
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Crenulations. In the older shells the umbones are much eroded, and only slightly so in
the younger specimens. This probably arises from the one possessing more animal
Mmatter than the other. Old shells are more easily decomposed.

Specimens from different localities present considerable differences from each other :
those from Highgate are nearly smooth, except at the umbones. One specimen from
Potter’s Byr (fig. 13, 4) is perfect at the umbo, which is much elevated, giving it a
different, outline ; but I think it is merely a variety (wmbonata). Figs. 13 a and £ are
from Sheppey ; they are irregularly ridged all over, and may perhaps prove to be distinct ;
but the Specimens I have secn are scarcely perfect enough for fair determination. Fig. 9,
Tab, XXIV, is from Hampstead, and is considered by Mr. Edwards as a distinct species
—called by him 4. Jfiligera ; but the specimen is not in good condition, and I have
Placed it here as a variety for the present, though I suspect when better specimens are
found they will deserve to be separated, as the ridges arc very distinet and prominent,.
Figs. 11 a, b represent two specimens from Alum Bay, out of the bed which is there
Considered to be the attenuation of the London Clay. These specimens are fixed upon
the matrix, and I am unable to see the interiors. In this genus, in which specimens
are so very variable, even when perfect, I am unwilling to do more than consider them as
Varieties, and this latter I will call 4. rugata, var. subrugata.

4. Astarrr TENERA, J. Sowerby’s MS. Tab. XX1V, fig. 14 a—c.

ASTARTE TENERA, J. Sow. MS., Morris. Catal. Brit. Foss., p. 80, 1843.
— —~  Morris. Journ. Geol. Soc., vol. viii, p. 263, pl. xvi, fig. 6, 1852.
— — 1d, Catal. Brit. Foss., 2nd edit., p. 188, 1854,

Spec. Char. “ A. Testd subtrigond, depressd, tenerd, inequilaterali, concentrice,
irregulariter rugosa ; lalere postico compressiusculo ; umbonibus submedianis ; lunuld ovatd,
Brofundd, levigatd ; marginibus crenulatis.”— Morris.

Shell subtrigonal, depressed, thin, inequilateral ; concentrically but irregularly striated ;
siphona} region slightly compressed, and angulated ; beaks subcentral ; lunule ovate, deep,
Smooth ; margins crenulated.

Length, 1% in.; height, 1% in.

Locality. Herne Bay.

The exterior of this shell in the young state is regularly ribbed or sulcated in the
directions of the lines of growth, becoming smooth, or irregularly so, on the older half,
giving the surface in some specimens a ridgy appearance. The shell figured by
Mr. Morris is an adult individual—presumably so by its having a crenulated margin.
I have not been able to see the very young condition of this species, but some specimens
have the margins smooth, from which T imagine they are immature. The specific name
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would rather imply that it is a tender shell; but this does not appear to be so with
Mr. Edwards’s specimens. '

It is well known that beds of four different ages occur in the Cliff near Herne Bay;
but all the specimens of this species that I have seen appear to have come from the
Thanet Sands.

Fig. 8, Tab. XXIV, represents a specimen from a well at Hampstead, which probably
belongs to this species. It is rather more ridged than the Ierne Bay specimens, and it
has a more elevated umbo. I have given to it the provisional name of 4. fenera var.
Hampsteadiensis.

5. ASTARTE P MODICELLA, S. Wood. Tab. XXI, fig. 2 aq, b.

Spee. Char. A. Testd minimd, ovato-subtrigond, compressiusculd, levigatd, valdé ine-
quilaterali ; lafere postico brevissimo, obtuso, subtruncafo, antico producto, obtuso ; umbo-
nibus minimis ; cardine brevi, unidentato, dentibus lateralibus nullis ; margine integro.

Shell small, ovately triangular, somewhat depressed, smooth externally, very inequi-
lateral ; pedal side large and obtuse; umbo small; hinge of right valve with one denticle;
margins smooth.

Diameter, $5th of an inch.

Locality. Stubbington (Edwards).

A single valve, as represented, is in Mr. Edwards’s cabinet. It is a right valve, with
its dentition somewhat like that of Asfarfe in having only one triangular and slightly
diverging cardinal tooth; but it has no lateral denticle on the pedal side. In my
Monograph of the Crag Mollusca are introduced scveral species of small bivalves, which
accord with the diagnosis of Asfarte, one of which (#riangularis) was made the type of
a new genus (as is well known) under the name Goodallia by Turton, who erroneously
considered it as having an internal connector; and it was called Mactra by his predecessor
Montagu ; but it possesses all the characters of Astarte.

There are some bivalves belonging to the Eocene Period which have been figured and
described by M. Deshayes under the generic name of Goodallia (‘Desc. des An. sans
vert. du Bas. de Par.,’ t. i, pp. 783—7886, pl. 63). These resemble in outward form and
magnitude the small species of Crag bivalves to which I have referred ; but they appear
to exhibit a difference in the dental furniture, reversing as it were the formula of the
genus Astarte; the right valve having two diverging teeth or denticles with a triangular
cavity between them, into which a large triangular tooth is inserted from the left valve
(that is, according to the representations), contrary to what it is in Asfarte, where the large
triangular tooth is in the right valve, and the two diverging teeth in the left. It is
expressly stated in the diagnosis of Goodallia by Deshayes, that the margins are in-
variably smooth. “Les bords sont simple sans aucune trace de dentalures;” p. 782.
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If this diagnosis be adhered to, it is obvious that the living shell (Mactra triangularis)
which M. D eshayes has taken for the type of the new genus Goodallia must be discarded
from t, as it has a strongly denticulated margin.

Goodallia of Turton has by general assent been suppressed as untenable, and the
resuscitation of the name by M. Deshayes will be at the expense of some confusion.
If that name be admitted, it must stand upon its own merits wholly irrespective of
Turton or of the triangularis, and upon the reversion of the dental formula. Should that

€ constant, it may be considered a generic distinction; and in these older Tertiary shells
of M, Deshayes, as well as the shell under consideration, there appears to be an absence
of the latera] tooth which is present in all the small species of true Asfarte.
' These shells of M. Deshayes seem to be the only representatives of our present genus
In the Paris Basin.

WOODIA. Deskayes, 1858.

Generic Claracter. * Testa subrotunda, equivalvis, equilateralis, clausa, levigata vel
Ccentrice striata; marginibus obliqué cremulatis. Cardo crassiusculus, in valvula dextra
Unidentatus ; dente magno, triangulari, mediano; tn medio subcanaliculatus, in valvula
Sinistra bidentatus; dentibus inequalibus divaricatis ; aliquantisper dentibus luferalibus
obsoletss, Nymphae minime depresse, ligamentum minimum externum ferentes.  Cicalri-
Ule musculares minime, aquales, ovate vel subrotunde. Linca pallealis simplew,”—
Deshayes, '

M. Deshayes has proposed the above name as generic for the reception of some
Species of shells of which be considers Telina digitaria, Linn., to be the type. In my

onograph of the Crag Mollusca this shell is described under the name of Astarte, as
I thought it merely an aberrant form of that genus; and although I feel complimented
by the intention of that able conchologist, I am not now convinced that the differences
between it and Astarte are sufficient to constitute a generic separation. I thought it
Possible that, when the animal of the Mediterrancan shell became known, it might
Present some peculiar distinction; but I doubted whether the shell itself would justify
8 generic removal.

There are three species from the Paris Basin, figured by M. Deshayes under the above
generic name, which cannot fairly be included in the genus Asfare, and also one from our
English Lower Tertiaries, for which I have been obliged to adopt the name of Woodia.
These older Tertiary fossils not only differ from the genus Asfarfe, but they appear to
e to differ from the generic character pertaining to Zellina digifaria, Linn. In this
?atter shell the connector is placed wholly upon the exterior on a prominent fulerum ; but
I the present fossils from the older Tertiaries the ligament is situated in a linear de-
Pression within the dorsal margin, although it probably acted in a ligamental manner over
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a fulerum. The dentition, also, in digitaria is different, there being in the right valve of
that shell one cardinal obtuse and truly triangular tooth, and two elongated and distinct
and distant lateral teeth, with a similar arrangement of denticles in the left or opposite
valve, so that the prominent parts of the hinge of the one interlock into the corresponding
depression of the other; but in the Eocene shells there are no lateral teeth, only one
large bifid or diverging cardinal tooth—or, I ought rather to say, they are two distinct
diverging teeth in the right valve beneath the umbo. There are no oblique markings
upon the exterior of the older Tertiary shells—only crenulations upon the inner margins
of the valves, which diverge or run out in opposite -directions ; but in digitaria those
oblique markings are wholly confined to the outer layer of the shell, and are not
impressed upon the inner margin,—corresponding in that respect with those species of
Astarte in which the exterior is ornamented with oblique ridges.

In the ¢ Journ. de Conch.,” vol. x, p. 141, M. O. Semper has enumerated nine species
as belonging to this genus; and these he has divided into three groups, viz., 1st, especes
strieés, four species; 2ndly, esptees lisses, four species; and 3rdly, espéces inéquilatérales,
surface striée ou treillissée. 'With the exception of digifaria, Linn., they are all fossil.

1. Woopia crENvLATA ? Deshayes. 'Tab. XXV, fig. 11.

Woobnia CRENULATA (), Desk. An. sans Vert. du Bass, de Par, t. i, p. 792, pl. lix,
figs. 9—11, 1860.

Spee. Char. “ W. Testd minima, orbiculari, solidula, convexiuscula, levigata, sub-
equilaterali ; umbonibus tumidulis, oppositis ; marginibus lateralibus laté et oblique crenu-
latis, margine inferiore tenuissime crenulato, dente cardinali unico in valvula dextra postice
elongato ; dentibus duobus in valvuld sinistrd subequalibus.”— Deshayes.

Shell small, orbicular, strong, slightly convex, smooth, nearly equilateral ; umbones
slightly prominent, inner margins broadly and obliquely crenulated ; one cardinal tooth
in the right valve, and two diverging tecth in the left.

Diameter, 3th of an inch.

Locality. Barton (Edwards).

A single specimen of this genus is all that I have seen from the English Lower
Tertiaries ; it is in Mr. Edwards’s cabinet, and it has affixed to it the MS. name of
WW. orbicularis, from which I presume that gentleman considers it to differ from the
French shell. T feel unwilling, however, to found a new species upon the minor
differences here presented ; and it will require a comparison with the type specimen of
M. Deshayes before a separation could be justified, and this I am not able to make.
Our specimen is the right valve, and the cardinal * bifid denticule ” is, in fact, composed
of two teeth, diverging from beneath the umbo at an angle of 76°. These teeth are of
unequal size and length, with a distinct separation between them: there are no lateral
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:leleth. The crenulations on the margin are broad on each side, and diverge in nearly
) € same direction. They are confined to the inner and lateral margins, and do not extend
0 the outer layer of the shell, with which they are, apparently, unconnected.

CRASSATELLA. Lamarck, 1799.

TeLLINA (sp.), Solander.
Mactra (sp.), Brug.
Prycuomya (sp.), dgass.
Papnia, Roissy, 1805.
GouLp1a, C. B. Adams.

e nGenem'c C’/tam.cter.——Shell thick and strong, transverse, occasionally sub-orbicular or
_ gular, closed ; inequilateral, smooth, or covered with raised strize, imbrications, or ridges
gilrllckened lim?s O.f growth) ; lugule distinct ; hinge with two cardinal diverging teeth.
add;lexus cartilaginous, .placed in a triangular fossette; lateral teeth often obsolete;
( thn‘ muscles deeply impressed ; pedal muscle-mark distinct ; palleal impression entire.
Animal with the mantle lobes open or only united by the branchial septum; foot of
Moderate size, compressed and grooved. :
s This genus appears to be nearly related to Astarfe, and, in like manner, most of the
tﬁ:?es havc? the inner margins of the valves covered with crenulations, but T cannot say
cren:lu(? differences constitute 3 mark of d.istinction between the youngand aged. These
o ﬁa ions are confined to. the inner portion of the shell, and they appear to be smaller
o ner in the young, as if the fimbrie of the'mantle were of the same number at all
rfdi{;t' Bene?th the surface on some of the species (I_)el‘h""PS all) the shell is covered with
I, ing stnae. I am not able to say if the crenulations upon the margin be the outerop
the ese rays, but I presume they are produced by a more or less fimbriated margin of
antle,
o Tge shells of this genus are not only thick and strong, but they are capable of being
intg’ri rmly closed by powerful adductor muscles, which ]ea‘ve a deep impression in the
Whic}lor, and the.y are 'furtherm(?re secured from .laterzfl'motlon by prominent denticles,
b are sor.netlmes ridged at right angles to their position, corresponding in that respect
me species of Astarte.
. Sh’flkllere is great variation in mngnitude in t.he species. of this genus.  Crassatella plumbeq,
ol common to the .Parls Basin, l?ut which, I be.heve, has not yet been found in this
o Y, is of great thickness; a single valve weighs half a pound. Some American
St species have a length of six inches; others, on the contrary, are very diminutive

Th . . .. ..
€ genus 1s abundant in species in the Lower Tertiaries of this country, but it has not
22 ’
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to my knowledge, been found in the Upper, although by no means rare in America in beds
supposed to be of the age of our Coralline Crag.

As a recent genus it is widely distributed, but principally confined to tropical or sub-
tropical regions.

The triangular species were erected into a genus by C. B. Adams, in 1845, under the
name Zletis, hut afterwards changed into Gow/dia. -

In this genus and in Cardifa a great variety of forms will be seen in specimens from
the Lower Tertiaries of this country, as also in France. Some of those which I have
admitted to the rank of species may, perhaps, be considered by some Paleontologists as
only entitled to the position of varieties. Whatever may be their claim in that respect, they
will at least show well-marked distinctions in form and sculpture ; and it is not, I conceive, &
matter of much importance, geologically speaking, whether they be called varieties or species,
as they will in either case afford a measure for a paleontological comparison of Faunas.

The line of separation between species and varieties is in our present knowledge most
arbitrary, some authors sweeping into a single species a number of well-marked forms
previously regarded as distinct ; while others, or even the same authors, are erecting into
specific importance forms not more, and often even less, distinct from each other than those
thus swept into a single species.

The most rational course, as it seems to me, will be to assign specific value to all those
forms which in any given deposit maintain constant characters, and do not by transition pass
into others occurring in the same deposit. 1f, in the progress of research into existing
Natural History, or into Palicontology, any of these should be found to pass geograplically
into each other, the soundness of their original separation would not be materially
impaired, because it would be evident that, notwithstanding this geographical transition,
the several races possessed that impress of permanency which caused them to maintain
their distinct characters while living together in the same area, or under the same
conditions ; and what other than this can be said in justification of the separation of any
nearly allied species? When a general repugnance between the respective sexes of any
two groups of organisms living together becomes established, then, in my opinion, specific
division is accomplished ; for we have the existence of that state of things established which
must preclude an intermingling of the races, and offer ready objects for the diverging
action of external conditions upon living organisms.

With these views I must, of course, always feel that there is great uncertainty attaching
to many of the specific identities which I have made of new forms nearly allied to some
previously known one, whenever the specimen upon which such new form is founded is
either unique or very rare, but when a suite of specimens wherein the characteristic
peculiarities of either form are available for examination then the specific values attached
seem to me more reliable. Tor this reason many of the forms to which I have attached
the species-value, or have restricted to varieties, may be found hereafter to be incapable of
being sustained in that category.
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L CrassaTrLLA Barronensts, Bdwards MS.  Pl. XXI1V, fig. 7 a, 4.

Spec. Char. Cr. Testd orbiculalo-trigonuld, crassiusculd, subequilaterali, compressd ;
Tyulariter suleatd vel lumellatd ; lamellis distantibus, stmplicibus ; wmbonibus acutis
clevatis ; pedi-regione viz minore ; ani regione superné declivi ; lunuld minimd, depressd,
levigatg ; cardine brevi ; in valvd dextrd unidentato, valvd sinistrd bidentato ; dentibus
lateralipys clongatis ; marginibus inlegris.

Shell roundedly trigonular, not very thick, nearly equilateral, compressed, externally
Sulcated oy laminated ; ridges dis.tant, rounded and depressed ; beaks sharp and prominent ;
bedal Tegion a trifle the smaller of the two; dorsal margin sloping; lunule small,

epressed, elongated ; hinge short, denticles sharp; lateral teeth narrow, elongated ;
Margin smooth,

Dl’amez‘er, 2ths of an inch.

LOcaZz'ty. Barton (Edwards).

Two specimens of this species are all that I have seen, and they are both from the
Sar;ne locality. The principal distinction is the exterior ornament, the ridges or lamellx
g more distant than on any other of the suborbicular specics of this genus. These
Ndges are very regular and cover the entire surface. The diagonal ridge on the siphonal
O anal side, so conspicuous on the transverse species, is scarcely perceptible,

9 .
~ CrassargrLpa Bronn1n (?), Merian. Pl XXIV, fig. 2 a—c.

CrassaTELLA Bronnir, Merian. In Litteris Sandb., 1853, sec. Deshayes.
— —  Desh. An. sans Vert. du Bass. de Par., vol. i, pl. xix, figs. 12—14,
and pl. xx, figs. 22—24, 1860.

Spec. Char.  Cr. Tustd minimd, ovalo-trigond, tnequilaterali, transversim sulcatd ;

Umbonihyg minimis, acutis, proeminentibus; latere antico breviore; postico subtruncato
bumlg minindg, depressd, lavigald, ovato-lanceolatd ; cardine brevi, bidentalo, alterd uniden-
lato, dentibus angustis, elongatis ; marginibus integris.
Shell small, roundedly trigonal, slightly inequilateral, covered with regular and rather
close.get concentric ridges; beaks small and somewhat prominent, sides unequally
founded ; Jupyle small, smooth and ovately elongate; hinge narrow, one tooth in the
f1ght valve and two in the other ; margins smooth.

Diameter, 3 an inch.

Localities, Highcliff, Barton, Stubbington (Zdwards).

France: Jeures, Etréchy (Deshayes).
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Though this species is said to be rare in France, it does not appear to be so in
England ; it seems to have taken the place of Cr. frigonata ; this latter, although so
abundant there, has not, to my knowledge, been found in England. Our present shell
resembles #rigonata in some respects, but it is, I think, distinct.

There are some specimens in Mr. Edwards’s collection, to which he has given the MS.
names of Cr. equalis (fig. 4) and Cr. tumescens (fig. 5), which so closely resemble Cr-
Bronnii that I have considered them only as varieties.

M. Deshayes describes his shell as “marginibus tenui-crenulatis.” Our specimens
have the margins smooth, as have all our triangular Eocene species.

3. CRASSATELLA CORBULOIDES, Bdwards MS. Pl XXIV, fig. 3.

Spec. Char. Cr. Testd minutd, ovato-frigonuld, inequilaterali, convexiusculd ; cor-
centricé sulcatd, sulcis distantibus ; umbonibus elevatis, acutis, prominentibus ; pedi-regiont
minore et breviore; superné depressd ; siphoni-regione majore, margine convez@ ; Lunuld
parvd, depressd, levigatd ; marginibus integris.

Shell small, ovately triangular, inequilateral, slightly convex, covered with ridges or
periodical thickenings of growth, rather distant; beaks prominent, and sharp; peds!
region small, rounded, and somewhat depressed; the other side larger, and convex;
lunule small, smooth, and rather deep ; margins smooth.

Diameter, 3ths of an inch.

Locality. Stubbington (Ldwards).

One specimen is in Mr. Edwards’s cabinet with the above name, which I have here
adopted, as it appears to differ from Cr. Bronadi in being more elevated, and the ridges
with which it is covered are fewer and more distant. The nearest approach to this shell
that I know is a recent Mediterranean species figured and described by H. Adams under
the name Gouldia modesta ; but that has a denticulated margin, and is otherwise distinct-

4. CRASSATELLA COMPRESSA, Lamarck, Pl XXIII, fig. 5 q, 6.

CRASSATELLA COMPRESSA, Lam. (non Sowerdy). An.dua Mus., vol. vi, p. 410, No. 4,
and vol. ix, pl. xx, fig. 5 a, 6, 1806-
— — Desh. Coq. Foss. des Env. de Par., vol. i, p. 37, pl. iib
figs. 8, 9, 1824,
_— Id.  Ap. sans Vert. du Bass, de Par., vol. i, p. 744, pl. X%
figs. 9—11, 1860.

Spec. Char. C. Testd transversd, sublriangulari, compressd, inequilaterali ; tenuiter sul-
caloplicatd ; pedi-regione obtuse truncald, ano subsinuoso ; wmbonibus minimis, acutis, non-
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Prominentibus ; lunuli elongato-lanceolatd, profundd ; ano angusto, elongato ;  cardine
"Merassato, unidentato, alterd bidentalo; dentibus obsoleté sulcatis ; marginibus tenwiter
Crenulatis,

Shell transversely 61-,_ovately triangular, compressed, slightly inequilateral, finely and
regularly sulcated ; pedi-lateral margin obtuse and rounded; opposite side angulated and
ObScurely sinuated ; beaks small ; lunule deep and elongated ; corselet large and lanceolate ;
hinge broaq and thick ; teeth obsoletely sulcated ; margins finely crenulated.

Length, 1 inch; height, Gths of an inch.

Localities, Huntingbridge (Zdwards).

Yrance: Grignon, &c., Calcaire grossier (Deskayes).

In “Les Coq. foss. des Env. de Par.’ M. Deshayes has given three varietics to the
above Dame, and in the supplement to that work he has elevated one of them to the rank
of a species, The same diffcrences appear to exist in specimens from our own deposits ;
and ag they seem much more abundant in the Paris Basin I imagine that M. Deshayes
™y have better materials for determination than we have. The present shell is distin-
8uished by the lamellxe or ridges, which are numerous, prominent, and cover the entire
Surface. "Phese are obtuse ; the interspaces are about the same width as the ridges. The
shell jg slightly inequilateral, the siphonal side being a little the longer, pointed and less

°€p; the pedal side is shorter and higher, so that one side is not much larger than the
other. T, perfect specimens the ridges are carried over the flattened anal area, and the
“renulations extend over the entire edge of the inner margin, except the truncated portion
f the siphoni.lateral side.
Fig. 1, P XX111, represents a specimen from Mr. Edwards’s Collection which has the
8. Specific name of Zemileia, but which, I think, is not specifically distinct. 1 have,
the1‘efore, united it as a variety under that name. It differs principally in being suleated
only over the umbonal region. This variety is from Brook and White CIiff Bay.

8. Crassaterra c1BBosULA, Deskayes. Pl XXIII, fig. 15 a—ec.

CrasSATELLA GIBBOSULA, Desk.  Coq. Foss. des Env. de Par., vol. i, p. 37, pl.v,
figs. 5, 6, 7, 1824,

Spec. Char. «C Testd ovatd, tuwido-giblosd (?); angulo antico eminentissimo ;
lamell;s lransversis exiguis proeminentibus, et posticé tuberculo minimo seriatim inlerceptis ;
lunuliz profunde lanceolatd.”— Deshayes.

Shell elongate, transversely subquadrangular, or irregularly trapezoidal ; very inequi-
lateral; pedal side rounded ; siphonal side produced, angular, and slightly pointed ; lamelle
Sharp, Prominent, and distant ; lunule distinct.

Lengt, 11ths inch height, 14th inch.



166 EOCENE MOLLUSCA.

Locality. Bracklesham Bay (Fisher).

France : Grignon, Courtagnon, Chaumont (Deskayes).

A single specimen is all that T have seen. It enriches the cabinet of, and was found
by, the Rev. O. Fisher. The English specimen is the right valve, and it differs somewhat
from the figure and description of the French shell, especially so from some specimens 1
have from Chaumont, which are much more gibbous or tumid, and broader or higher on
the siphonal side. Our shell is also more rounded on the pedilateral margin than the
French specimens. I feel unwilling to propose a new name, but, if some more specimens
should confirm the great differences between the English fossils and those from France as
being specific, I would call it C. Fiskeri. M. Deshayes has figured a shell which he has
called C. distincta. This is flatter than gibbosula, and it has fewer and smaller ridges than
those upon our specimen, which appears of an intermediate character. This species s
given from the nummulitic deposit in the province of Barcelona by M. Alex. Vezian,
‘Bull. de la Soc. Géol. de Fr.’, 2nd series, vol. xiv, p. 837.

6. CrassateLrLA GrieNoNENsis, Deshayes. Pl XXIII, fig. 8 a, 0.

CrassaTELLA GRIGNONENSIS, Desh.  An. sans Vert. du Bass. de Par, p. 748, pl. xx,
figs. 3—5, 1860.
— COMPRESSA, var., J. Sow. In Dixon’s Geol. of Sussex, p. 88, pl. xi,
fig. 21, 1850.

Spec. Char. C.“ Testd transversd, ovalo-trigond, inequilaterali ; antice obtusd ; pos-
terius oblique truncatd, angulo obtuso, inequaliter bipartit@ transversim tenue et requlariter
sulcatd, sulcis adlatus posticum evanescentibus ; umbonibus minimis, acuﬁ's, depressis, pro-
eminentibus ; lunuld angustissima profundd ; ano depresso, levigato, lanceolato ; cardine
angusto ; dentibus minimis angustis simplicibus ; marginibus in medio tenvissime crenu-
latis.”—Deshayes.

Shell transverse, ovately triangular, or rather irregularly oblong, inequilateral ; pedal
side short and rounded; siphonal side produced, obtusely angulated; exterior with
numerous and fine ridges, less distinct on the anal region, or side beyond the anguler
slope ; beaks small, depressed ; lunule elongate and narrow ; margins finely crenulated in
the middle, smooth at the sides ; cardinal tooth serrated.

Length, §ths of an inch; Zeiykt, §ths of an inch.

Localities. Bracklesham Bay (Edwards).

France: Grignon, Parnes, Calc. gross. (Deskayes).

Not having the French specimens to compare with, I have placed the English fossil
as an identity, depending upon figures and descriptions above referred to. Fig. 10 is, I
think, a variety of this species, which may be called Azglica. It much resembles, and at one
time I thought it identical with, Cr. donacialis, Desh., but it appears to differin form, and
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the exterior is more finely ridged over the centre, but the anal ridge beyond the siphonal
slope is naked.

Fig. 12, PL. XXIV, represents a shell from Bracklesham, called by Mr. Edwards
Planiuscula.  This is more elongated, more inequilateral, and more compressed, and
covered with finer and sharper ridges. When more specimens are found it may probably
prove to be distinct. For the present I have inserted it here as a variety.

7. CRrASSATELLA PLICATA, J. Sowerby. Pl XXIII, fig. 14 «, 6.

CRASSATELLA PLICATA, J. Sow. Min. Conch,, pl. 343, fig. 2, 1822,
—  Nyst. Coq. Foss. de Belg,, p. 85, pl. xli, fig. 3, 1843.

Spee. Char.  Cr. Testd transversd, elongato-trigond, inequilaterali, compressiusculd ;
pedi-regione altiore ; allerd elongatd et truncald ; ecxtus sulcald, sulcis posticis evanescent;.
bus ; umbonibus minimis acutis, depressiusculis ; lunuld ovatd, profundd ; siphoni-regione
depresso, lanceolato ; cardine angusto ; dentibus parvis, simplicibus ; marginibus in medio
tenuiter crenulatis.

Shell transverse, elongately trigonal, inequilateral, somewhat compressed ; pedal
region the higher; siphonal side produced and truncated, covered externally with con-
centric ridges, which become obsolete over the anal region, where it is nearly smooth ;
hinge rather narrow, and inner margin crenulated in the middle.

Length, % an inch; height, 3ths of an inch.

Localities. Bracklesham and Barton (Z&dwards); Southampton (.J. Sow.).

This was originally separated from sw/cafa by Mr. J. Sowerby, and T have retained jt
as a distinct species. M. Deshayes has given this name as a synonym to Grignonensis ;
but the shells appear to be specifically distinct.  Our present species is more finely ridged ;
1t is shorter and rather more rounded in outline, with the siphonal region less angular.

A small specimen, which, I think, must belong to this species, has very recently been
found by Mr. Alfred Bell in the modern deposit at Selsey, called the “ Mud-bed.” This is,
in all probability, a specimen washed out of the contiguous Eocene Formation. It much
resembles our present species, more so than any other known to me, but the ridges upon
the umbonal region are fewer and more distant than on the body of the shell, contrary to
the general character of the exterior ornament in this genus.
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8. CrassATELLA PuMILIO, S. TPood. PL XXIV, fig. 1.

Spec. Char.  C. Testd minutissimd, rotundato-trigonuld ; subinequilaterali ; umbonibus
acutis, prominentibus; lunuld minimd, depressd, ovatd; cardine brevi, in valvuld dextrd
bidentato, in alterd unidentalo ; dentibus lateralibus, elongatis ; marginibus integris.

Shell very small, roundedly triangular, slightly inequilateral ; beaks sharp and rather
prominent ; lunule small, ovate, and depressed ; hinge short, with two cardinal teeth in
the left valve and one in the right ; lateral teeth narrow, elongated ; margin smooth.

Diameter, {15th of an inch.

Locality. Higheliff, Barton (Edwards).

Two small specimens exhibiting the interiors of the opposing valves are among the
shells kindly sent to me for examination and description by Mr. Edwards, and the card to
which they are attached has on it the name of Goodallia trigona, but I think the arrange-
ment of the dental furniture corresponds better with the genus in which I have here tem-
porarily placed them. The connector appears to have been cartilaginous or internal. The
specific name of frigona is preoccupied in this genus, and the above one which I have
proposed is more expressive of its diminutive character. It may possibly be the young
state of Cr. Bartonensis or some other triangularly formed species, and its present name
1s werely provisional.

9. CrassaTELLA sINvOsA (P), Lamarck. Pl XXIII, figs. 8 and 9.

CrassaTeLra siNvosa (?), Desh.  Coq. Foss. des Eunv. de Par., vol. i, p. 39, pl. ¥
figs. 8, 9, 10, 1824.

Spee. Char.  Cr. “ Testa ovato-inflatd anticé (?) angulatd, sinvald, sulcis numerosis
irregularibus, levibus ; margine crenato ; lunuld profundd ovatd.”— Deshayes.

Shell ovately triangular, thick, strong, inequilateral ; pedi-lateral margin rounded, the
opposite side angulated, truncated, subsinuated ; pedal region covered with depressed and
rather irregular ridges, the other half of the shell nearly smooth, with an obtuse diagonal
ridge on the siphonal side, beyond or above which the shell is flattish, with rough lines of
growth ; hinge thick and broad ; margins crenulated.

Length, 1§ inch ; Zeight, 135ths inch.

Localities. Barton and Bracklesham (ZEdwards).

France : Chaumont, Calc. gross. (Deskayes).

There are two specimens in Mr. Edwards’s cabinet which appear to correspond with
the French shell, but to which I have put a mark of doubt, one from each of the above-
named localities. The shell in France is, I believe, not rare, and is subject to consider-
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able variation. M. Deshayes says (‘An. sans Vert. du Bass. de Par.,” p. 741), “Ia
sinuosité du bord ventral, d’apres laquelle nous avons choisi le nom specifique, ne se pre-
sente que dans le plus petit nombre des individus.” I have, therefore, upon that report,
permitted the British fossil to stand doubtfully with the above name. Our shell does
hot exhibit a marginal sinuosity, but in other respects it seems to correspond.

10. Crassaterra Sowernyi, Edwards MS. Pl XXIII, fig. 6 q, 4.

CRASSATELLA COMPRESSA, J. Sowerby (non Lam.). In Dixon’s Geol. of Sussex, p. 88,
pl. i, fig. 2, 1850.

Spec. Char. Cr. Testd transversd, irregulariter triangulari, crassd, compressiusculd,
inequilaterals, sublevigald, aut ad umbonem sulcis paucis distantibus ; pedi-regione ad mar-
ginem convezd, allerd majiore productd, ungulatd et truncald ; wmbonibus depressis ; lunuli
elongato-lanceolatd ; cardine incrassato, unidentato in valvd dextrd, in alterd bidentato ;
marginibus in medio crenulatis.

Shell transverse, irregularly triangular, thick, rather compressed, incquilateral, sul.
cated in the umbonal region, smooth on the outer or older part of the shell; pedal margin
rounded ; siphonal side angulated and truncated; beaks rather depressed and obtuse
lunule elongate, not very deep; hinge thick, one tooth in right valve, and two in the
left ; ventral margins crenulated in the middle. :

Length, 14th inch ; keight, $ths of an inch.

Localities. Bracklesham, Stubbington, White Cliff Bay (Zdwards).

Mr. Edwards has separated this from compressa of Lamarck, in which I agree with
him. It somewhat resembles the variety called Zemileia, but it is distinguished by
being constantly more free from ridges and more compressed. Fig. 18 of the same Plate
represents a specimen which has had the MS. name of Zlanfoniensis affixed to it by Mr.
Edwards. In Pl XXIV I have also had represented two other forms, to which have
been affixed the respective names of C. semi-levis (fig. 15) and C. obesa (fig. 16 a, 4).
The first of these two is from Bracklesham ; it varies in shape in being more elongated,
and it has finer ridges over the umbonal region. The other is from Stubbington ; it is
shorter and more tumid. These have all been considered by Mr. Edwards as specifically
distinct, and possibly they may be so, but for the present I regard them as varieties.

11. CRrASSATELLA SUBQUADRATA, Fdwards. Pl XXIII, fig. 12.

Spec. Char.  Cr. Testd transversd, subquadrangulatd, tumidd, leviusculd, inequilaterals ;
pedi-regiope minore ; alterd truncatd vel subquadratd ; umbonibus obtusis, elevatis ; siphoni-
23
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regione oblust angulatd ; cardine angusto ; dentibus mediocris ; lunuld elongatd non valdé
depressd ; marginibus crenulatis.

Shell transverse, irregularly quadrangular, tumld or inflated, smooth in part, inequi-
lateral ; pedal region the smaller; siphonal side subquadrilateral or truncated; beaks
obtuse, somewhat elevated ; hinge narrow, with moderate-sized denticles ; lunule elongated,
slightly depressed ; margins crenulated.

Length, 3ths of an inch; Leight, 4ths of an inch.

Localities. (var. @) White Cliff Bay, Isle of Wight, (var. §) Barton. Zdwards.

This appears to be a rare shell. I have seen only one specimen from each locality.
That from Barton is the more perfect, and shows broad ridges in the umbonal region, but
they do not extend over the anal area or beyond the obtuse ridge which divides diagonally
the siphonal side. The other, from White Cliff Bay, has lost its outer coating, showing
a coarse and fibrous structure, from which, I presume, the inner margin is denticulated,
although the inside is hidden by the matrix. This in form and appearance has the aspect
of Astarte, but the connector is internal.

12. CrASSATELLA sULCATA, Solander. Pl XXIII, fig. 11 a—c.

" TELLINA SULCATA, Solander (in Brander). Fossilia Hantoniensia, pl. vii, fig. 89,1 776.
CRrASSATELLA SULCATA, J. Sowerdy. Min. Conch,, pl. 345, fig. 1, 1822,
— —_ Desk.  An. sans Vert. du Bass. de Par., vol. i, p. 747, pl. xx,
figs. 12—14, 1360.

Spec. Char. C. Testd elongalo-trigonuld, valde inequilaterali, convexd, tumidiusculd ;
siphoni-regione angulald, transversim sulcald ; sulcis profundis; lunuld ovald ; cardine
angusto, inequaliter bidentato ; dentibus lateralibus angustis, elongatis; marginibus
crenulatis.

Shell elongately trigonal, very inequilateral, slightly convex, rather thick; siphoni-
lateral margin angulated, transversely or concentrically sulcated; furrows deep, with
elevated ridges between them ; lunule acutely ovate; hinge rather narrow, with unequal
denticles, two in each valve ; lateral teeth elongated ; margins with fine crenulations.

Length, 13ths inch ; Aeight, 1 inch.

Localily. Barton; (var. gradala) Huntingbridge.

France : Senlis, Pontoise, Valmondois, &c., Sables moyens (DesZ.).
Province of Barcelona (Pézian).

"T'his is one of the most abundant shells at Barton, where the two valves have been
often found united ; traces of the epidermis may be observed, but I have not seen the
connector. There is much variation in regard to proportional dimensions, some individuals
heing very short and high comparatively, while others are much elongated; some of
Mr., Edwards’ specimens, of which I have had one figured (Pl. XXIII, fig. 7 a, 0), are
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very abnormal, the length measuring nearly twice the height; these he has called Cr.
ensiformis, with a mark of doubt against this specific name. I think they are only
deviations from the more common type, as I can find no other difference than length, and
almost every intermediate form may be observed. The anal area, or that flat space beyond
the diagonal ridge, is divided into two unequal parts, produced, I presume, by the division
or septum of the éyphons.

This species is said by M. Deshayes not to be abundant in the Paris Basin, where it
does not attain to so large a size. Some of our specimens show a little erosion at the
umbones, while others are there quite perfect.

There is another shell of Mr. Edwards’s marked as “ Cr. rostralis ”’ which I have also
had figured (Pl. XXIII, fig. 4 a, 8), but which, I think, is scarcely entitled to specific
isolation; it is narrow at the siphonal termination ; it is, however, said to be always
smaller and more compressed, with a less curve to the basal margin, and the external
ridges rather narrower. I propose to call it var. gradata, as rostralis is another species.
Crassatella sulcata, Sow.,is a name given in a list of species from the Nummulitic deposit
in the Province of Barcelona, by M. Alex. Vézian (‘ Bull. de la Soc. Géol. de France,’
2nd ser., vol. xiv, p. 887), but it does not appear to be admitted by M. Deshayes.

13. CRASSATELLA TENUISULCATA, Fdwards MS. Pl XXIII, fig. 2 a, 6.

Spec. Char. C. Testd transversd, élonyala‘, tumidd, tenui-sulcatd, sulcis numerosis ad
regionem ani evanentioribus ; valde inequilaterali, crassd ; pedi-regione convexd siphoni-
regione majore producld, elongald, margine dorsali depressd, concaviusculd; wmbonibus
elevatis obtusis ; lunuld depressd ; marginibus crenulatis.

Shell transverse, elongate, tumid, covered externally with numerous and rather fine
ridges, except over the anal region or above the diagonal ridge, where it is nearly smooth,
or with numerous visible lines of growth. Siphonal side the larger, narrow and truncated;
umbones rather prominent and obtuse ; lunule depressed ; ventral margins crenulated.

Length, 14th inch; Aeight, Hiths of an inch.

Locality. Barton (Edwards).

This is not rare, and the two valves are often found united. It differs from C. suleata
n the exterior ornament, which is not so coarse, and the siphonal or anal side is more
produced, and the dorsal margin on that side is depressed. The finer sulci terminate at
the angle formed by the diagonal ridge. The nearest approach to this species appears to
be C. donacialis, Desh., but that shell is more equilateral, and it wants the carinated
edge of this species. Another shell, called lineatissima, from Bramshaw and Brook (Pl,
XXIV, fig. 6 a, 4), is, I think, a variety of this species.
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CHAMA. Pliny, Linné, &c.

Generic Character. Shell thick, strong, and adherent; irregular, rugose or foliated ;
inequivalved, subequilateral, with' a somewhat involute umbo. Hinge with two teeth in
one valve, and one in the opposite inserted between them ; margins sometimes crenulated.
Impressions by the adductors large and elongately oval ; mantle-mark without a sinus;
connexus ligamental.

Animal with the mantle margins united and the edges fringed ; siphonal tubes short
and large, not extending beyond the shell ; branchial one fringed ; foot short and bent.

The exterior of the shells of this genus in the recent state is more or less ornamented
with spines, or otherwise elegantly fringed, and they are generally much coloured. The
spines are sharp, pointed, subtubulous and fimbriated, or sometimes broad and spatulate.
In fossils the shells are covered with rugosities or spinous fimbrie, and are more or less
radiated between them. Our Eocene species appear to have been attached by the left
valve. Chama gryphoides of the Crag adhered by the right, and the recent species vary
in this respect. _

This is a pretty well-marked genus, and its nearest relative is Diceras, from which it
has probably descended. 1In that genus the valves are more involute, and where may be
scen the external connector retreating in a groove up the spire as the shell increases and
the umbo recedes. The same is visible, in a minor degree, in some specimens of our
present genus, where the shell has adhered only by the umbo. The valves are generally
unequal, and occasionally there is no mark of adherence on either valve; at others the
animal has attached itself by the greater part of the surface of the lower valve. In some
of the species the inner surface of the shell is finely punctured in a regular manner,
from the peculiar composition of the shell.

This genus is considered to indicate tropical or subtropical conditions, not extending
northwards beyond the Mediterranean, and the animals live chiefly among coral-reefs, I
am not aware of their having been found fossil lower than the older Tertiaries; and,
until lately, have they been known only in the middle series of that period.

1. CuHAMA CALCARATA, Lamarck. Pl XXV, fig. 1 a—ec.

CHAMA CALCARATA, Lam. Ann. du Mus,, vol. xiv, pl. xxiii, figs. 4 q, 4.
— — Desh. Coq. Foss. des Env. de Par., p. 246, pl. xxxviii, figs. 5—7, 1825.

Spec. Chlar. “ C. Testd orbiculald, lurgidd, plicis transversis acutis distantibus;
superioribus spinis preelongis, canaliculatis, radiatim echinatis.”—Deshayes.
Shell irregularly orbicular, thick, and strong, covered by prominent sharp, reflected,
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and somewhat distant imbrications, with oftentimes elongated and sometimes tubular
Spinous processes; outer surface covered with radiations, inner margins smooth ; mark of
attachment variable.

Diameter, 1% inch.

Localities. Bracklesham Bay (£dwards).

France: Parnes, Chaumont, Grignon, Cale. gross. moyen et sup.
(Deshayes).
Sinde (Deshayes).

The name of punctata was proposed for this species by M. D’Orbigny as one of prior
date, but the shell to which this name was given .by Braguitre is a species now living in
the sea near Guadaloupe, as stated by M. Deshayes, and is quite distinct, in which opinion
I coincide. Lamarck, therefore, appears to have been the first to describe the present
fossil, and the above name has been generally employed. The inside lining of the shell
is deeply and regularly punctulated, looking like the encrustation of Polyzos, but this is
not visible on the impressions of the adductor muscles. This is strongly marked ; and the
two valves are very differently ornamented. The principal characters are the long spinous
fringes and the large radiating ridges between the lamina upon the right or upper valve ;
between the distant lamine of the lower valve the shell is ornamented with granules
arranged in a somewhat zigzag manner, very visible in perfect specimens from Grignon,
but indistinct upon the only individual of this lower valve that I have seen from our own
beds. The shell is attached by the left valve, and the mark of adherence is generally
small, as shown by the French specimens.

This is a rare shell in our English beds.

R. Cnama viMBrIATA (P) Defrance. Pl XXV, fig. 8.

CuaMA PIMBRIATA, Defrance. Dict. des Sei. Nat., vol. vi, Suppl,, p. 65, No. 3, 1818.
— Desk.  An. sans Vert. du Bass. de Par, vol. i, p. 584, pl. Iviii,
fige, 23—25, 1860. :
— ponpERosa, Id.  Coq. Foss. des Env. de Par, vol. i, p. 248, pl. xxxvii,
figs. 9, 10, 1825.

Spec. Char. Ch. * Testd orbiculald, incrassald, irregulari, convexd, multilamellatd,
intis levigatd ; lamellis valve inferioris brevibus, simplicibus ; valve superioris longioribus,
laceris, plicatis ; dente cardinale magno valdé sulcato.”—Deshayes.

Shell orbicular, thick, irregular, convex, and covered with numerous and close-set
lamellz ; inside smooth ; reflected ridges close and numerous.

Diameter, 2 inches.

Localities. Bramshaw (Bdwards).
France: Auvers, Valmondois, &c., Sables moyens (Deskayes).
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An aged specimen in Mr. Edwards’s cabinet appears to correspond with the one figured
by M. Deshayes, as above referred to. It is covered with very close-set fimbrie, which
appear to be its principal distinction. The radiating lines are nearly obliterated by the
numerous ridges, and from its thickness the valve has afforded a retreat for a Gastrockena.
Our specimen is the upper or right valve.

3. CraMa c16as, Deshayes. Pl XXV, fig. 2.

Ciama 61613, Desk. Coq. Foss. des Env. de Par., vol. i, p. 245, pl. xxxvii, figs.
5, 6, 1825.
— — J. Sow. In Dixon’s Geol. of Suss,, p. 93, pl ii, fig. 96, and pl. iii,
fig. 26, 1850.
—_ —  Desh. An. sans Vert, du Bass. de Par., vol. i, p. 581, 1858.

Spee. Char.  “ C. Testd ovato-rotundatd, gibbosd, crassd, foliaced, levigatd ; lamellis
numerosis, concentricis, latis, irregulariter sectis; dente cardinali magno, sulcato.”
(Deshayes.) .

Shell roundedly avate, gibbous or irregularly tumid, thick and strong, covered with
foliaceous and reflected lines of growth, with protuberant short spines ; interspaces between
lamelle irregularly distant ; cardinal tooth large and sulcated.

Diameter, 2 inches.

Localities. Bracklesham, Bramshaw Brook, Huntingbridge, Stubbington (Zdwards).

France: Calc. gross., Parnes, Chaumont, &c. (Deshayes).

This species does not appear to be abundant, especially of the size of the specimen
figured, although it is stated by M. Deshayes to have been found much larger in France.
The name gigas is retained for this species, though by no means an appropriate one.
Chama gigas, Linné, is a very different shell, and was appropriately applied to the largest
species in the class Bivalvia, now known under the generic name of Z¥idacna.

Our present species seems to have adhered by its entire side when young, and occa-
sionally so till nearly full grown. This attachment is by the anterior or pedal region.
Fig. 3 is, perhaps, the young state of this species, resembling the shell called papyracea,
and fig. 4 represents a specimen which, from its strong adherence, had produced a
prominent ridge of reflected fimbricw, like plicatella. These, I think, are only varieties of
gigas. Although this genus stands pretty well isolated, there is a more than common
difficulty in pointing out what are presumed to be their specific differences.
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4. Cuama squanmosa, Solander. Pl XXV, fig. 6 a—d.

Crama squadosa, Solander (in Brander). Foss. Hanton,, pl. vii, figs. 86, 87, 1776,
— —_ J. Sowerby. Min. Conch,, t. 348, 1822,
— —_ G. B. Sowerby. Genera of Shells (Ckama), fig. 4, 1839.

Spec. Char. Testd crassd, suborbiculatd, irregulari, multilamellatd, Jimbriald, longi-
ludinaliter multistriatd aut radiatd; lamellis numerosis, incrassatis, subplicatis ; striis
Hexuosis ; umbone valva inferiore majore, contorfo, aliquando producto ; cardine crasso,

rugoso.
Shell thick, suborbicular, irregular, covered with numerous fimbriated lamellee, and

numerous longitudinal or rather radiating and bending or undulating striee ; lower or left
valve the larger, with the umbo sometimes much produced; hinge with a large rugose
tooth ; inner margin of valve smooth.

Longest diameter, 13ths inch.

Locality. Barton.
This is very abundant at Barton, but I do not know it from any other locality, although

1t is given in Morris’s  Catal. of Drit. Foss.,” 2nd Edit., p. 194, as from Bracklesham Bay.
In the “ Ann. du Mus.,” vol. viii, p. 848, Lamarck refers his Paris Basin shell €. /amellosq
to the British species figured by Solander.  Deshayes omits Solander’s name from his
Synonyms, giving his rcasons for believing the F'rench shell to be quite distinct ; and T am
of his opinion.  Our shell is very variable, but it is always closely radiated and fimbriated.
Sometimes specimens are much distorted, resembling in that respect Diceras ; adhering
only by the umbo, the shell twisting in a spiral manner, carrying up a depressed ridge of
the deserted and disused connector (fig. 6 d). Some specimens are tinted with a reddish
brown, which I imagine to be part of the original colour.

5. CHAMA surcata (P), Deshayes. PL XXV, fig. 7.

Cuiana suLcaTa, Desk. Coq. Foss. des Env. de Par., vol. i, p. 2350, pl. xxxviii, figs. 8, 9, 1825,
— — Id. An. sans Vert. du Bass. de Par., vol. i, p. 5835, 1860.

Spec. Clar.  C. «“ T. ovalo-orbiculald, convead, lurgidd, profundd, lamellosd, longitu-
dinaliter multisulcatd ; lamellis irreqularibus, brevissimis ; sulcis undulatis, numerosis, con-
vewis ; dente cardinali oblongo, brevi, sulcalo.””— Desh.

Shell irregular, ovate or orbicular, convex, thick, tumid, deep, and lamellated ; longi-
tudinally sulcated or radiated; concentrical or periodical lamellae irrcgular and short ;
cardinal tooth short and sulcated.

Localities. Bracklesham Bay and Barton (Zdwards).

France : Chaumont, Cale. gross. inf. (Deshayes).
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The lamellee are dwarfish and the rays broad, flat, and regular. The specimen figured
is a lower valve, and had been attached by nearly half the entire surface. The rays
are much more numerous than upon CZ. sguamosa. The inner lining of this shell is
without punctures. The tooth of the lower or adherent valve is rugose ; so also is the
place of its reception in the opposite valve.

6. Cnama SersEYENsis, Fdwards MS. Pl XXV, fig. 5.

Spec.Char. Testd orbiculato-rotundald, inflatd, valvd sinistrd majore ; umbonibus obliquis,
incurvatis ; lamellis transversis distantibus, acutis, interstitiis levigatis ; cardine unidentato
in valvuld sinistrd.

Shell more or less rounded and inflated; left valve the lower and larger; beaks
oblique and incurved, covered with smooth and sharp lamelle; interstices free from
radiations; one tooth in the left valve.

Diameter, 1 inch.

Locality. Selsey (Edwards).

Several specimens of what is here considered as a distinct species are in Mr. Edwards’s
cabinet, all exhibiting the same peculiarly smooth character like the one figured, from
which it seems to have been entitled to specific isolation. I believe it is so, and have
adopted the MS. name. It appears to be distinguished from gigas by the smoothness
of the exterior and the freedom from fimbriated lamellee. It somewhat resembles - CZ-
inornata, Desh. (pl. Iviii, figs. 20—22), and might possibly be the same if a large series of
each could be examined and compared; but the French shell seems to be claborately
ornamented with undulating fimbrie, and I have preferred keeping it as a distinct species
for the present.

7. CuamA 1URGIDULA (?), Lamarck. Pl XXV, fig. 9 a—c.

CHAMA TURGIDULA, Lam. An. sans Vert, 2nd ed,, t. vi, p. 585, fide Desk., 1860.
— RusTICULA, Desh. Coq. Foss. des Env, de Par., p. 249, pl. xxxvii, figs. 7, 8, 1825.
— SUBSTRIATA, Id. Ibid., pl. xxxviii, figs. 1—3, 1825.

Spec. Char. Ch. Testd suborbiculatd, convexd, crassd, multilamellatd, longitudinaliter
multistriatd ; lamellis numerosis incrassatis, subplicatis; striis flexuosis, approzimalis ;
umbone valve inferioris contorfo.

Shell suborbicular, convex, thick, numerously striated with somewhat close-set fimbrie ;
umbo of inferior valve incurved.

Diameter, 1 inch.

Locality. Barton.
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This appears to differ from sguamosa in having rather more fimbriated lamelle, but it
1s doubtfully distinct. M. Deshayes has united two shells previously considered by
himself as specifically separated. From this I presume the French specimens present
great variations. Our specimen appears to be intermediate between the two varieties

rusticule and substriata.

8. Cnama prisca, 8. Wood. Pl XXV, fig. 10.

Locality. London Clay. Railway-cutting, Finchley.
The figure referred to represents a small shell received from Mr. Edwards with the

above locality attached. This is the first specimen that either Mr. Edwards or myself
have seen from any Focene deposit in England below the beds of either Barton or
Bracklesham. It is the upper valve, and has been somewhat rubbed. Its imperfect con-
dition unfits it for satisfactory specific determination, but I imagine it to be distinct, from
its strongly marked radiations and its imperfect or obsolete concentric fimbriz.
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For Ostrea prona, p. 29, read Ostreua ventilabrum, Goldf.
Ostrea pulchra, p. 30 ; this name should be restricted to the small shell from Bromley ; the large shell

from Reading, figured in Plate I, is probably a distinct species, which might be called Ostrea pulcherrima.
For Modiola Deshayesiana, p. 76, read Modiola Deshayesit.
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PLATE XXI.

Fia.
1, a, 6. Cardita corpusenlum, S. Wood, p. 153. Barton.
2, a, b. Astarte modicella, S. Wood, . 158. Stubbington.
3. Cardita alticostata, S. Wood, p. 143. Highgate.

4. ,»  simplex. Edwards, p. 151. Roydon.
3, a. ,»  planicosta. &. juv. c¢. var. angusticardo. d. var. laticardo, p. 150.
Bracklesham.
6, a, b. Verticordia formosa, S. Wood, p. 139. Whetstone.
7. o, propinqua, S. Wood, p. 140. Highgate.
8, a, b. ) obliquata, Edwards, p. 139. Bracklesham.
9, a, b. " sulcata, J. Sowerby, p. 140. Highgate.
10. Cardita imbricata, Lamarck, p. 147. Bracklesham.
11. ,»  oblonga (var. trépezoidalz's), p-149. High Clff.

12. ,»  simplex, Edwards, p. 151. High CLff.
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PLATE XXII.

1, @, §. Cardita sulcata, Solander, . 152. Barton.

2.
3,ab
4.
5, a, b.
6,a,b,c.
7, a, b.
8.
9.
10.
11. -
12, a, 0.
13.
14, a, b.
15, a, &.
16, a—c.
17, a, b.
18,4, &.

b2

bR

3

2

2

bR}

»

2

b4

crebrisulcata (var. subprofunda), p. 144. Brook.

mitis ? Lamarck, . 147. Bracklesham.

crebrisulcata, Edwards, MS., p. 144. Bramshaw.
acuticosta ? Lamarck, p. 142. Bracklesham.
paucicostata, Sandberger, . 149. Headon Hill.
deltoidea, J. Sowerby, p. 145. Lyndhurst.
crebrisuleata (var. subquadrata), p. 144. Huntingbridge.
Brongniartii, Mantell, ». 143. Bognor.

oblonga (var. serratina), p. 149. Mead End.
acuticostata? (var. asperrima), p. 142. Bramshaw.
Brongniartii (var. Clarendonensis), p. 143. Clarendon.
obovata, Edwards, MS,, p. 148. Bracklesham.
oblonga, J. Sowerby, ». 149. Barton.

carinata, J. Sowerby, p. 144. Bracklesham.

elegans, Lamarck, p. 146. 1d.

Davidsoni, Deshayes, p. 145. Barton.

oblonga (var. transversa), p.149. Hordle.
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PLATE XXIIL

1,a,4. Crassatella compressa (var. zemileia), Edwards, p. 165. Brook.

2,a,b.
3.
4, a, 6.
5,a,0.
6,a,b.
7,a,0.
8,a,b.
9.

10, a, 6.

11, a—-c.

12,4, 6.

13, a—c.

14, a, 0.

15, a—c.

tenuisulcata, Edwards, p.171. Barton.

sinuosa, Lamarck, ». 168. Bracklesham.

sulcata (var. gradata), p. 171. High CLff.
compressa, Lamarck, p. 164. Huntingbridge.
Sowerbyi, Edwards, p. 169, Stubbington.

sulcata (var. ensiformis), p. 170. Barton.
Grignonensis, Deshayes, p. 166. Brackleshau.
sinuosa ? Lamarck, p. 168. Barton.

Grignonensis (var. Anglica), p- 166. High Cliff.
sulcata, Solander, p. 170. Barton.

subquadrata, Edwards, p. 169. a. White CIiff Bay.
Sowerbyi (var. Hantoniensis), p. 169. Brockenhurst.
plicata, J. Sowerby, p. 167. Bracklesham.
gibbosula, Deshayes, p. 165. Bracklesham.

6. Barton.
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PLATE XXIV.

Fie.
1. Crassatella pumilio, 8. Wood, ».168. High CIiff.

2, a—c. ,, Bronnii? Merian, p. 163. Barton.

3. » corbuloides, Edwards, p. 164, Stubbington.

4, ' Bronnii? (var. equalis), p. 164. Barton.

5. » s P (var. fumescens), p. 164. Stubbington.
6,a,6. ,, tenuisulcata (var. lineatissima), p. 171. Bramshaw.

7,a,6. ,, Bartonensis, Edwards, p. 163. Barton.

8. Astarte tenera? (var. Hampsteadiensis), p. 158. Hampstead.

9. »  Tugata (var. filigera), p. 157. | Id.
10,a.5.,,  donacina, J. Sowerby, p. 156. Old Basing.
11,a,6.,,  rugata (var. subrugata), p. 157. Alum Bay.
12.  Crassatella Grignonensis (var. planiuscula), p. 167. Bracklesham.
13, a—f. Astarte rugata, J. Sowerby. a—f/. Sheppey. . Potter’s Bar, p. 156.
14, a—ec. ,»  tenera, J. Sowerby, p. 156. Herne Bay.
15. Crassatella Sowerbyi (var. semi-levis), p. 169. Bracklesham.
16,a,6. ,, » ( ,, obesa), p.169. Stubbington.

17, a, b. Astarte Clarendonensis, Edwards, p. 1565. Clarendon.
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PLATE XXV,

1, a—-c. Chama calcarata, Lamarck, p. 172.  Bracklesham.

2, a 0. .
3,a,b. ’
4, "
3. .
6,a—d.
7. s
8. ”
9, a—c. ,,
10, .,

gigas, Deshayes, p. 174. Id.
5 papyracea? p.174. 1d.
» plicatella? p. 174. 1d.

Selseyensis, Edwards, p. 176. Ld.
squamosa, Solander; p. 175.  Barton.
sulcata? Deshayes,.». 175. Bracklesham.
fimbriata? Defrance, p. 173. Id.
turgidula ? Lamarck, p. 176. Barton.
prisca, 8. Wood, p. 177.  Finchley.

11. Woodia crenulata, Deshayes, p. 160. Barton.
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