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BRITISH CONCHOLOGY.

DAMON, of Weymouth, Dorset, with a view to facilitate the study of

this interesting branch of Natural History, and favoured by the prolific nature
of the Dorsetshire and neighbouring coasts, is enabled to offer carefully named
Collections of

100 British species, fine specimens, and several of each, for £ 2 12 6
200 ditto ditto ditto 8=6v'0
300 ditto ditto ditto 12 12 0

An Elementary Collection of 50 species, perfect, and containing 100 Shells, for 15s.
Also Collections illustrative of the Shells figured in this Volume.

SPECIMENS SAFELY TRANSMITTED BY POST.

PRINTED LABELS, LISTS, ETC.

List of British Shells, price 6d.
Neat Labels for British Shells, complete, 3s. 6d., Postage included.
Generic Labels, and Labels for British Fossils.

Improved Dredges for collecting Shells, Zoophytes, ete.

ForrreN SEHELLS.—A Collection of 100 Genera, 30s. 200 ditto. 300 ditto, etc.
Ditto of 500, 1000, and 2000 species, equally reasonable,

WORKS ON GENERAL CONCHOLOGY
By LOVELL REEVE, F.L.S.

ELEMENTS OF CONCHOLOGY ; or, Introduction to the Natural History
of Shells and their Animals. Parts I. to X., price 3s. 6d. each.

. “The work before us is designed to promote a more philosophical spirit of inquiry
into the nature and origin of shells.”—Heclesiastical Review.

CONCHOLGCGTA SYSTEMATICA ; or, Complete System of Conchology,

illustrated with 300 plates of upwards of 1500 figures of Shells. In two quarto
volumes, cloth. Price 10Z. coloured ; 6. plain.

“‘The text is both interesting and instructive. Many of the plates have appeared
before in Mr. Sowerby’s works ; but from the great expense OF collecting them, and
the miscellaneous manner of their publication, many persons will no doubt gladly
avail themselves of this select and classified portion, which also contains many original
figures.”’—Atheneum.



CONCHOLOGTA ICONICA ; or, Figures and Descriptions of the Shells of
Molluscous Animals, with Critical Remarks on their Synonyms, Affinities, and
Circumstances of Habitation. Demy 4to. Published Monthly in Parts, each
containing Eight Plates. Price 10s.

[Part 136 just published.
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*x* The following Genera are just ready :—
HELix. PATELLA. DONAX. LUTRARIA. MESODESMA.

““This great work is intended to embrace a complete description and illustration of
the shells of molluscous animals; and so far as we have seen, it is not such as to dis-
appoint the large expectations that have been formed respecting it. The figures of
the shells are all of full size : in the descriptions a careful analysis is given of the
labours of others; and the author has apparently spared no pains to malke the work
a standard authority on the subject of which it treats.”’—Atheneumn.
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PREFACE.

In the following pages, the writer has attempted to convey
to his readers some of the most striking and interesting
facts in the natural history of the Molluscous animals living
in and about our own country. The pleasures of a sea-
side or country ramble must be greatly increased by an
acquaintance with shell-bearing tribes met with among
the rocks on the beach, the ponds and lakes and running
streams dotting and intersecting the land, and the hedge-
rows parting the fields. |

This knowledge is sought to be given in language easily
understood, and as little burdened as possible with tech-
nical phraseology.

An extensive work, by two gentlemen of the highest
authority, having recently appeared, fully describing every

species of British Mollusca, the present writer has thought
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it best to adopt, sometimes even without inquiry, their ar.
rangement of the Classes, Orders, and Genera, as far as
such questions come within the scope of his Little volume.

Although the principal design has been to familiarize the
lover of Nature with the general character and habits of
these little-observed animals, it is also hoped that the de-
scriptions, with the help of the Plates, will be sufficient to
enable an intelligent observer, even if no conchologist, to
recognize the genus to which any specimen may belong.

Many of the species even, which happen to be distinguished
from each other by well-marked peculiarities, may be made
out, or at least guessed at, from the very short mention we
have made of each species in nearly all the genera.

Some readers may find a pleasure in learning, for the
first time, the interesting facts mentioned in this work ;
others may find these facts awakening in them a desire to
pursue the subject further than it will take them. In either
case the writer will be gratified, and his design fulfilled.
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LIST OF PLATES.

Prate 1.
TUNICATZ, OR LEATHER-BAG MOLLUSCA.

Pelonaia corrugata, floating or living in the sand.

2 a. Cynthia aggregata, attached in groups when full grown.
2 0. The same in a young state, when free like Pelonaia.

3.
4.

Aplidium fallar, many individuals enclosed in each bag.
Olavellina lepadiformis, individuals attached to each other by
a basal thread.

. Ascidia mentula, attached to the rock singly.

Botryllus polycyclus, individuals united in star-like bodies.

Prare II.
- PHOLADIDZE, OR BORERS.
Pholas dactylus, imbedded in the rock.
Valves belonging to the back of the hinge, termed accessory
valves; they are formed, in many species of Pholas, after
the animal has attained maturity. 2
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LIST OF PLATES.

Teredo navalis, or Ship-worm, in a piece of timber which has
been perforated by many other individuals. The white
tube is broken, to show the worm-like animal, with the
pallets inserted at the upper end, where it is divided into
the two canals. At the lower end the valves are shown,
and the little sucker-like foot, supposed to be a chief agent
in excavating the wood.

One of the separated pallets of 7. navalis.

. One of the horny; pen-shaped pallets of 7. bipennaia.

Valves or shell of 7. Norvegica.

Prare ITL
BORERS AND BURROWERS.

. Xylophaga : like a Teredo, but without a tube. The boring

has been effected across the grain of the wood.
Gastrochena modiolina, valves and animal.

. Valves of the same alone.

Tube or case made of pebbles, sand, etc. agglutinated, con-
taining the valves and animal inside.

Sazicava arctica.

Pholadidea papyracea, or Paper Pholas, with a horny cup at
the end of the valves.

. Petricola lithophaga ; literally, ““ rock-inhabiting stone-eater.”

Prare IV.

Newra cuspidate, showing the shell with the foot and tubes
of the animal.
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2. Venerupis Irus, a rock-boring bivalve.
3, 4. Corbula nucleus.

5.
6.

Pandora obtusa.
Pandora rostrata.

1. Lyonsia Norvegica.

Prate V.

MUD BURROWERS.

These live in mud and sand, with the ends of their tubes some-

Ii

2.

times protruding above the holes; at other times so deeply

mmmersed as to leave only an indication on the surface.

Lutraria elliptica.

Mya truncata. This bivalve has a spoon-shaped process in
the hinge of one valve.

. Panopea Norvegica, found about the northern coasts of Scot-

land as well as in Norway.

Prate VI.
RAZOR-SHELLS.

Solecurtus candidus, covered with a dark greenish epidermis,
and differing from the true Solens in having a central hinge.

Solen ensis, the true Razor-shell, having the hinge at one end.

Ceratisolen legumen, with a singularly shaped foot.

Prare VII.

Psammobia tellinella.
Tellina crassa, or Thick Tellen.
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Donaz anatinus, or Duck’s-bill Wedge.

. Scrobicularia compressa.
. Tellina. Donacina, so named from its resemblance to the Donax.

Prate VIII.

Mactra stultorum.

. Mactra elliptica, with the animal having united tubes and a

long bent foot.

Tapes virginea ; the hinge having three compressed central
teeth.

Venus fasciata ; hinge having three and two broader teeth.

. Cytherea Chione; hinge with central teeth and one anterior

tooth.

Prate IX.

. Lepton squamosum, enlarged, showing the cilia, tubes, and

foot of the animal.
Cyclas cornea, a fresh-water bivalve.

. Pisidium amnicum, also fresh-water.
. Cyprina Islandica ; coated with epidermis, no sinus in the im-

pression of the mantle.

. Artemis lincta : teeth resembling Oytheres ; impression of

the mantle with a deep angular sinus.

. Astarte Dammoniensis or Scotica.

Prate X.

. Cardiuwm edule, or eatable Cockle.
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Cardivin levigatum, or Smooth Cockle.

3, 4. Isocardia cor.

RON =

Prare XI.

. drea tetragona.

. Leda caudata; differing in shape from Nucula, but the hinge
having two rows of sharp, angular teeth, and a central pit,
as in that genus.

Nucula nucleus ; interior of one valve.

- Pectunculus pilosus ; having an arched hinge, with two rows

of angular teeth, and the ligament placed on an external
area.

. Young and striped specimen of My#ilus edulis, or the common

eatable Mussel, showing the narrow, white foot, and the
byssal cords attaching the bivalve to the rock.

. Dreissina polymorpha ; having a septum across the interior

at the small end.
Prare XII.

. Lima, showing the cilia and foot of the animal outside the

valves.

. Anomia ephippium. The small figure shows the bony button

passing through an opening in the lower valve, by which
the Anomia is fixed to the rock.

. Pecten niveus, or White Scallop ; showing the ocelli, or eye-

like spots, and cilia.
Anodonta cygnea.

. Terebratula caput-serpentis ; attached to a rock by means of
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a byssal cord, passing through a hole in the beak of the
upper valve.

Prare XIII.

. Dentalium entalis, or Tooth Shell.
. Chiton emarginatus, Coat of Mail, as attached to the rock.
. Hyalea trispinosa ; showing the wing-shaped flaps for swim-

ming.
Avicula tarentina, as attached by byssus.

. Pinna pectinata, with its silky beard or byssus.
. Fissurella reticulata, Key-hole Limpet.

Prate XIV.

Tanthina communis ;. showing the gelatinous float, with the
egg-bags hanging underneath.

Haliotis tuberculatus, or Ear-shell.

Phasianella pullus, < Pheasant.”

Trochus cinerarius.

, 6, Patella vulgaris, or cbmmon Limpet.

PraTte XV.

1, 2. Littorina littorea, Periwinkle of the shore.

Sy Ot B> WO

Its operculum.
Lacuna vincta ; showing its divided foot.
Paludina vivipara.

. Bulima nitide ; showing the eyes of the animal through the

glassy shell.

. Scalaria Trevelyana.
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Prate XVI.

1. Aporrhais pes-pélicani ; 80 named from the resemblance of
the outer lip to the webbed foot of a bird.
2. Turritella communis.

3. Cecum trachea.
4. Buccinum undatum, or common Whelk.
Prate XVII.
1. Mangelia septangularis. 4. Murex erinaceus.
2. Mangelia turricula. 5. Natica monilifera.
3. Trichotropis borealis. 6. Purpura lapillus.
1. Natica Alderi; showing the mentum and fold of the foot

partly enveloping the shell.

Prate XVIII.

La. Cyprea Buropea, or Buropean Cowry ; the shell enveloped,
excepting the dorsal ridge, by the mantle of the animal, as
in walking.

1 0. Shell of the same, as when the animal is enclosed.

2 a. Fusus Berniciensis.

3. Rudimentary shell of Fusus Turtoni.

4. Egg-bag of the same.

5. Bulta lignaria.

PraTte XIX.

L. Doris planata : has no shell, but the breathing apparatus ex-
ternal.
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2. Achatina acicula. Achatinag has a notch at the end of the
columella, thus differing from Bulimus.

Testacella Haliotoidea ; a slug, with a small shell at its back.

Heliz pomatia ; a large snail.

Cyclostoma elegans ; a land-shell with an operculum. .

. Succinea putris.

T a. Aplysia hybrida, with the shell entirely enveloped.

7 6. Shell of the same.

QWNPOO

PraTte XX,

WATER-SNAILS.
. Physa hypnorum.
Limnceus stagnalis.
Planorbis vortex.
Ancylus fluviatilis ; the animal resembling those of Physa and
Limneeus, notwithstanding the difference of the shells.

B 00 20

CEPHALOPODA, OR CUTTLE-FISH.
Rossia macrosoma.

. Internal bone or shell of the Sepia officinalis.

Sy Ot
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CHAPTER T.

SEA/-SIDE PLEASURES.—LEATHER-BAGS AND STARS.—TUNICS OF THE ‘TU-
/ﬁICATA.,—COI\IPOUND AND SIMPLE ASCIDIANS.—APLIDIUM,—EARLY AC-
TIVITY OF THE ASCIDIANS.—CLASSIFICATION,—PATIENCE NOT ALWAYS
REWARDED.
TUNICATA.
A preAsaNT and healthy recreation is that of wading among
the low rocks and seaweeds of the beach, regardless of shoes
sopped in salt water, and occasional slips into ugly holes.
Then is the time to decide whether we have “eyes or no
eyes,” or whether we can perceive, as well as see, the inter-
esting, the beautiful, the grand : the grand, in the towering
cliffs on either hand and the expanse before us ; the interest-
ing and beautiful, in the several forms of active and passive
B
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life at our feet. Here, in the grotto-like hollows, are the
little branching corallines and many-coloured seaweeds,
spreading out their floating threads and ribbons to the light,
and forming many a mimic landscape by their fanciful group-
ing; there, the larger alge hang in clusters over the rough
blocks and tablets, sheltering perhaps some small mollusca,
or some valorous crab who hides his body under it, all but
the one claw with which he tries to terrify the intruder.

If we turn up some of the stones, or look under the pro-
jecting ledges, we shall sometimes find, among other things,
certain oddly shaped bodies having a leathery or fungus-like
look about them; and, looking a little more carefully, we
may meet with others transparent and star-like, all growing,
as it were, on the rocks or surfaces of large weeds. These
belong to an order of skel/-less mollusca (if indeed they are
rightly so classed) called Tunicata.”

Tt would not be consistent with the pretensions of this
little book to enter very deeply into the consideration of this
order, however well it might repay our attention. Many
clever men, who have spent years in examining these animals,
have concluded that they come mnearer to polypes than to
molluses.  Yet they breathe and digest their food in the
same way as the latter; but their circulation and method of
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multiplication is different, and the coverings of their bodies,
although analogous to the shells of shell-fish, are not shells
in their composition and structure. My readers must there-
fore be content with a general notice of them, by way of in-
troduction to the true molluscs.

The Zunicata are so named because the body is wrapped
up in a kind of tunic or mantle, which is thus graphically
described by Aristotle, in his work on the History of Ani-
mals :—“They are the only kind (of mollusca) whose whole
body is enclosed in the shell, and that shell of a substance
between true shell and leather : it may be cut like dry lea-
ther.” The “Father of Natural History ” further remarks,
“They are attached to rocks by their shells, and have two
separate openings, which are very small and difficult to no-
tice, the one to take in, the other to eject the water.”

As these creatures stand among others on the confines of
the animal kingdom, it has even been a question whether
they belong to it, they seem so very /lifeless, and look so
much like fungi growing on stones and weeds. Dr. Schmidt
indeed found some cellular tissue within them, like that of
vegetables ; but this turns out to be only the result of the
vegetable substances on which they live, enfering into their
circulation,
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Of the Compound Ascidians, or Botryllide, in which a
aumber of animals group together, so as to form one com-
pact mass enclosed in one bag, I may give two instances :—
TFirst, the dplidiuvm fallaz (Pl 1. fig. 3), which looks like
an irregularly shaped bag fastened down at the open end,
and is found on examination to contain a number of mdivi-
duals placed in a circular row within the mass: each indi-
vidual has a mouth, with a six-rayed breathing apparatus,
and each an opening for ejection. Then, a Botrylius (B.
polyeyelus, PL. 1. fig. 6) is beautifully described in a letter by
Dr. Schlosser, published in the ¢ Philosophical Transactions’
nearly a hundred years since, an extract from which may
give some idea of the pleasurable excitement attending the
intelligent pursuit of nature. “The first time the fishermen
hauled in the dredge, I discovered a most extraordinary sea
production surrounding the stem of an old fucus; it was of
2 hardish but fleshy substance, and more than an inch thick,
of a light brown or ash colour, and the whole surface was
covered over with bright yellow shining and star-like bodies,
which induced me to believe it to he an undescribed species
of Aleyonum. T put it immediately into a basket of sea-
water, expecting every moment the polypes, which I thought
were lodged in these little stars, would extend and show
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themselves ; . . . but after more than half an hour’s atten.
tion, the vessel lying very quiet all the time, I did not per-
cetve the least appearance of any of these polypes ; upon
which I brought them to the shore in sea-water, and then,
by means of my microscope, I discovered every one of those
stars to be a true animal, and much more beautiful than any
polype, but quite of a different structure, which I shall now
describe.”  Then follows a description of the “little radiat-
ing bodies, with their contracting and expanding mouths,
and the little tender fibres moving at the bottom.” And
then the writer proceeds: “By comparing and examining all
the various pieces I had collected of this fleshy substance,
with its shining stars, I observed that the size and colour,
as well as the very figure of the stars, varied greatly ; but
the structure of the leaf-like radii, and that of their mouths
and their motions, were perfectly the same in every indi-
vidual.”

The simple Ascidians, or “/leather-bag” Tunicata, are
more independent and unsocial in their way of living. The
rudely-formed case, clinging to the weed or rock, and some-
times encrusted with stones, shells, and corallines, is found
to compose the outer covering of a single animal, whose
principal duty in life appears to be that of sitting still with
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open mouth, ready to suck in any microscopic food which
the currents may chance to bring within reach. If these
creatures were endowed with the gift of memory however,
each one might recall a time in his existence when he was
much more active and bright, for, like all his tunicated
brethren, he began life as a merry tadpole, frisking about
with tail and arm-like projections, his body light and trans-
parent, and his motions free; but alas!
“ The light of other days is faded ;”

for one day he seized a rock or a weed with his arms, and
did not let go till they became rooted to the surface; then
throwing off his tail as no longer of use, he assumed his

present state of otiwm cum dignitate, and a new shape

altogether.

The smooth, bright orange species of Oynthia, figured in
both states (Plate I. fig. 2 @, 4), will present one of the very
various forms contained in this section.

The Tumicata are divided into the following five fa-
milies :—

1. Borryrrip&. Several animals enclosed in one body.
Ex. Aplidium fallaz, Plate 1. fig. 35 Botryllus poly-
cyclus, Plate I. fig. 6.

9. CLAVELLINIDAE. Several animals with independent bodies
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united by a root-like base. Lx. Clavellina lepadi-
Jormus, Plate 1. fig. 4.

3. Ascipiapz. Kach animal complete in itself and inde-
pendent. Ex. dscidia mentula, Plate 1. fig. 5.

4. PrroNvatapz. Fach animal independent and unat-
tached ; apertures on the same level; living in mud.
Ex. Pelonaia corrugata, Pl. 1. fig. 1.

5. SaLrmpzE. Solitary and aggregate in alternate genera--
tions.

I cannot leave this very slight notice of the Zwmicatu
without a passing tribute to the memory of one who spent
a great part of his life in searching into their nature. M.
Jules César Savigny, taking the word ¢ Patientia” for his
motto, followed up the minute history of these little masses
of Jelly, bags of leather, and conglomerations of living stars,
day by day, year by year, with the dredge, the forceps, the
eye, and the lens, till the continued strain upon the eye at
last deprived him of sight, and shut out the whole world of
wonders from his view.,



CHAPTER 1II.

"THE SHIP-WORM.—ANCIENT ACCOUNTS.—MISCHIEFS.—ATTEMPTS TO CHECK
IT.,—TRUE DESCRIPTION.—MANNER OF BORING.—SPECIES,—CHAMBERS
IN THE TUBE OF TEREDO NORVEGICA.

PHOLADIDA.

TresE are bivalved mollusca, with long-shaped bodies, with
a siphonal tube divided at the end into two hairy openings.
They all bore into stone, clay, woed, or other subst_ances.

TEREDO.

There was known among the ancients a formidable kind
of “worm” with a long body, a forked tail, a round head,
with a most formidable pair of jaws, which voraciously
gnawed its way into wood under water, and lived in the
hole which it had thus scooped out for its dwelling. Mul-
titudes of these worms attacked not only floating, useless
timber, but the submerged parts of piles and breakwaters,
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L. Pelonaia corrugata 2 Cmthia aggregata . 3. Aplydium fallax.

4.Clavellina lepadiformis. 5 Ascidia mentula . 6. Bouyllus polyevelus .
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as well as the woodwork of ships, as they lay in the
docks or floated on the waves. At one time it threat-
ened destruction to the marine bulwarks which the Hol-
landers had erected, with much industry, to protect their
low-lying lands from the sea. Many have been the con-
trivances by which it was hoped to check the ravages of
the relentless animal, but hitherto in vain. In fact, a his-
tory of unsuccessful attempts to get rid of Teredos might
be written, and entitled ¢ A century of warfare between the
worm and the man, in which the man was defeated, and
the worm remained master;” for even to this day the break-
waters of our coasts can only be maintained by renewing
the timber from time to time, again to become a prey to the
voracious worm. If dissecting, anatomizing, and exposing
in huge volumes of learned lore would have exterminated
the common enemy, it would have been done by Dutch-
men. If the citation of “respectable witnesses” would
have shamed the criminal out of the dock, he would have
been so served by the erudite Sellins, who cited no fewer
than two hundred authors to attest his misdeeds, and after-
wards went mad, perhaps with the excitement of the con-
test. But it was not to be. Man, as was observed by a
certain Emperor known to modern history, can conquer
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many enemies, but not his destiny. As it was in the days
of Ovid, when he compared the shipworm in the wood to
grief gnawing at his heart, so it is now; with a very slight
accommodation of the words of a living poet, we may still
say—
““Mhe stoutest bulwark man can raise,
Is the ship-worm’s food at last.”

But it will be asked, What have we to do with a worm
in a book about shells? We shall see, on examination, it
turns out that this destructive creature is a true mollusc ;
that in the “round head” is contained the greater part of
the body, and that the dreadful “jaws’ are nothing but
the two valves of a fragile shell.

Pieces of wood are found pierced like the piece repre-
sented (Plate II. fig. 3), with a number of long tubular
holes ; some of these holes will be lined with a shelly tube,
which being taken out resembles, and has been taken for,
a Serpula (the shell of a true worm). Within this tube,
occupying its whole length, is a soft worm-like lining,
containing the alimentary canals; at the smaller, which
is generally the upper end, is a gristly ring, in which are
inserted two shelly or horny pieces, in some species like a

pair of paddles (Plate I1. fig. 4) in others like pens (Plate I1.
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fig. 5). After this, the tube is carried on a little further,
till it is separated into two smaller tubes, each ending in
an orifice, and the shelly tube will be found, if perfect, to
be divided correspondingly. These two openings are all
the means of communication possessed by the animal with
the world of waters around him ; for the larger end is quite
buried within the block into which he has found his way,
At this larger end is the body, which is round, and partly
covered by the bivalve shell. The shell opens in front,
and between its angular edges is seen a portion of fleshy
mantle, with a little hole, out of which protrudes the sucker,
or tongue-shaped foot.

It is a difficult question, not yet satisfactorily determined,
how this creature manages to make its way into its hard
bed. The ancients felt no difficulty about this; the thing
to them was perfectly clear. There was the bullet-headed
monster, and there was the pair of cutting teeth, and he had
nothing to do but to go head foremost, and eat his way in.
After a time however it became evident that the solution
was not so easy as supposed, for when the truth began to
appear, 1t was found that the valves could no more bite the
wood than the mollusc could eat it. Adanson, who made
great advances-in a knowledge of the true character of this
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and many other mollusca, speaks of rows of very minute

teeth or rasp-like processes on the valves, and supposes the

hollowing out to be caused by the motion of the valves in

the hole rasping against its sides. We cannot however

discover these rasping points in the shells, but only crossed

strize.  On the whole, the evidence of the Zeredo is against

the rasping theory; but of this we must speak again when

the character of Zeredo comes before us.

The British species of Plholas are :—

1. 7. Norvegica : valves nearly as broad as long; pellets
paddle-shaped. Plate II. fig. 6.

R. T. navalis : valves extended laterally by auricles ; pellets

paddle-shaped, forked at the base. Plate II. fig. 3, 4.
. 1. Megotara : valves distinguished by very wide and ho-
rizontally spread auricles; pellets spade-shaped.

4. T. bipennata : valves with wide auricles; pellets long,
pen-like. Plate II. fig. 5.

5. T. malleolus: valves mnarrow; pellets shelly, mallet-
shaped.

co

(op)

. 1. palmulata : valves like those of navalis ; pellets short,
plumose.

The Zeredo Norvegica, imported from the North, and

naturalized among us, notwithstanding the partly success-
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ful efforts of Government to extirpate it, is still at its work
undermining British stabilities. In the little harbour of
Port Patrick it is now busy destroying the piles which sup-
port the pier. The tubes of this species, although seldom
seen In collections more than nine to twelve inches long,
are yet sometimes met with in the Irish piles as long as
two and a half feet. It is remarkable for the chambered
structure of its larger end, where the animal seems, after
completing its work, to have desired to come mearer the
opening, and for this purpose has removed a little at a
time, at each stage building behind it a wall to sustain the
body in its position.

The gigantic shell named Septaria by Lamarck, consist-
ing of a tube some six or seven feet long, belongs in all
probability to this genus.

The boring or piercing of the wood is generally per-
formed in the direction of the grain, and proceeds pretty
evenly, until the borer becomes sensible of another tube
lying in his way, when he alters the direction of his work,
and thus carefully avoids invading his neighbour’s territory.
Thus, in a piece of wood lying five or six years under water,
there may be hundreds of holes so close as to leave in some
places the thinnest possible space between them, and yet,
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in scarcely a single instance, will the party-wall be cut
through. The wood, when thus pierced by a large com-
pany of these sappers and miners, is perfectly light and
buoyant, rather unfortunately for Ovid’s aforesaid simile
about grief nibbling at his heart; for we are accustomed to
associate lightness of heart with freedom from grief.
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CHAPTER III.

TEREDINES IN LONDON CLAY.—PRE-ADAMITE HISTORY —THE ‘WOOD-EA-
TER.’—ATTACKS ON THE GATES OF ARDROSSAN.—PREVENTIVES.— GOING
AGAINST THE GRAIN,

TEREDINA.

CoxnecrED with the history of our recent shipworms, is a
geological fact which will illustrate the manner in which the
study of living nature throws light on the history of the
past. In the beds of clay on which our metropolis stands,
there are found buried deep blocks of timber pierced through
by the Zeredina, an extinct genus of borers, which must
have been an animal of similar nature ; and, as Sir Charles
Lyell observes, there must have been a period when this
wood, now many feet below the foundations of a large city,
floated on the water, and again we are carried back to the
time when the tree was living. With this block in our
hands, then, what a history of by-gone time can be traced !
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First, the sapling, rising from the seed, gradually attaining
the maturity of a full-grown tree, blossoming and flourishing
for years, until, uprooted by some mighty land-torrent, it has
been drifted down a river into the ocean. The germs of the
Teredine have settled on the floating mass; they riddle its
substance, and line the holes with their shelly tubes. From
generation to generation they live, reproduce, and die; then
some check occurs, or the bay becomes silted up with marine
mud, in which the wood, with its colony, is buried. By a
subsequent chemical action the mass is changed into stone;
season after season fresh marine deposits are laid upon it,
till at length the clay-bed is upheaved, ocean recedes, acres
of dry land appear ; by processes incredibly slow, this dry
land becomes fit for the habitation of man: London is then
built, and in the parks and gardens trees are planted, where
they flourish for ages, perhaps destined one day, by similar
catastrophes, to begin the same story over again.

XYLOPHAGA, or “ WOOD-EATER.”

The younger part of my readers must make some allow-
ance for the scientific names they may meet with, and nof,
for instance, run away with the notion that this “wood-
eater ” actually devours the wood which he penetrates,
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merely because Dr. Turton, who first described the genus,
called it “ Xylophaga.” This Xylophaga is a little mollusc
resembling the 7¢redo in many respects. Like the latter, it
penetrates wood that has been immersed in salt water for
any length of time. It does not make a long hole, because
its tube, containing the alimentary canals, is very short, and
1t only makes an oval hollow to live in. The shell is only
open in front, not in front and back, as in Zeredo, and it
has not the curved bones under the beaks which are seen in
other Pholads, The beaks or umboes of the valves are pro-
tected by two little plates, which are called accessory valves.
The pallets are pen-like, and the hole is never lined with any
shelly tube. The first specimens of Xylophaga dorsalis were
obtained by Dr. Turton, from the fragments of a wreck
which had been submerged nearly fifty years ago, near Berry
Head, Torbay; and in the ¢ Annals of Natural History’ for
1847, an interesting account is given of another locality, by
Mr. Thompson, whose notice gives an excellent idea of the
nature and haunts of the species.

“IBarly in the month of May last, Major Martin of Ar-
drossan, in Ayrshire, a gentleman well known as a lover of
natural history and as a successful collector of objects of

zoological and ‘botanical interest, sent me a piece of wood
o
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perforated by Xylophaga dorsalis, and labelled as from the
dock-gates, Ardrossan. Not having heard of this animal
before attacking the fized timber of our harbours (it has
been found in driftwood, or portions of vessels cast ashore),
I made immediate inquiry respecting it. The piece of wood
sent was a portion of the dock-gates. The Xyloplhaga has
been known to be consuming them since the docks were
opened, in March, 1844, It has been known for a very
considerable time along this coast, where there is no fresh
water. It attacks timber of all kinds; for instance, the
wooden pier (the supporters of which are nearly destroyed)
and other timbers that are under water about the quays,
and have been placed there without any preservative coating.
It appears to prefer black birch to any other timber, but
does not like African or American oak. The only success-
ful preventive made use of for preserving the dock-gates
against the Teredo, Xylophaga, ete., is Muntz’s patent yellow
metal sheathing, which is put on to the height of thirteen
feet ; it lasts for ten or twelve years. The timber that is
perforated is always covered by water. The depth of water
in the docks is from sixteen to eighteen feet. It may give
some 1dea of the frequency of the Xylophaya’s perforations
in the different pieces of wood, to mention, that on an ave-
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rage at least one-half is occupied by its burrows ; the Xylo-
phaga has never, like the Teredo, been observed by my cor-
respondent to form a testaceous tube or lining to its shell.
Many of the chambers of the Xylophaga before me are one
inch and a half in length, thus exceeding by one-half the
longest noticed by Turton. The shells of my largest speci-
mens are 5% lines in length: the two valves joined at the
hinge occupy a space of 54 lines in diameter. This species
differs from Zeredo nawvailis by boring against the grain of
the wood (all of which is pine) in a diagonal manner.”

The habit last alluded to may remind us of certain ¢ross-
grained natures which, always boring their way against the
grain, delight in creating obstacles in order to overcome
them, and love a position of antagonism for the excitement
it produces. But how much better is it to work, if possi-
ble, like the Zeredo, with the grain, and be the better pre-
pared to meet and overcome all difficultics.
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CHAPTER TIV.

HOME OF THE PHOLAS.—CHARACTERS.—SHELL.—SUPPLEMENTARY CON-
TRIVANCES.—LIGHT FROM DARKNESS.—BRITISH KINDS.—CUP-BEARING
PHOLAS.—GROWTH AND HABITS.

RHIOEPASS?

Ox the low rocks of our coasts near low-water mark may
be found, snugly ensconced in close-fitting holes, leaving
very small openings at the surface, specimens of a long-
shaped mollusc with a pair of colourless shells. You can-
not get at them without breaking open the chalk, red sand-
stone, lias, or decayed wood in which they are imbedded ;
and, when first intruded upon, they are very apt to spurt
out a jet of water from the fleshy tube. The Plolas lies
head downwards in the cell, which fits his body, and into
which he made his way when very young. The two valves
of the shell are generally oval or cylindrical, and the front
or lower part of them is covered by sharp points, arranged
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in oblique rows. The cartilage which unites the valves af
the back is quite different from the ligament of other bi-
valves, so that when the animal is removed they fall apart,
The edges do not meet all round, but are open in front to
admit the passage of the food or sucker, and at the hinder
or upper end to give room for the tube to pass through the
upper part of the hole. There are no hinge-teeth, but
from under the place in each valve where the teeth usually
appear, a curved flattened free rib protrudes, which is cha-
racteristic of nearly all the Pholadide. The mantle of the
animal is entire, excepting where the foot protrudes. A
remarkable circumstance in the shells of this family is the
peculiarity and variety of their accessory valves or plates, or
other parts. When the animals are young, and the work of
excavation is going on, the shells are quite simple, and have
10 supernumerary contrivances of the kind ; but afterwards,
when they are full-grown and intend to retire from active
life, they seem to find their retreats rather too large for
their comfort and safety. They find, in parts of their dwell-
ing, room for unpleasant currents, which might not only
still further increase its size, but also damage their shells
and disturb their repose. To avoid these evils, the various
species of Pholas in every part of the world set to work by
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various means to secure and protect their bodies and their
shells, and make their holes fit them by filling up the in-
terstices. Some species will protect the umboes and dorsal
edges of the valves by one, two, or more shelly plates;
others, by horny coverings in back and front ; others, by
extending the edges of the shells themselves, so as to fill up
the parts which were gaping. In a new genus of Ploladide,
which I have recently deseribed under the name of Zriompha-
lia, the right valve increases in length at the Zinder end, so
as partly to fill up the narrower part of the tube, while near
the hinge of the left valve commences, in what I call a #4ird
wmbo, an inflated shelly covering, which joins the gaping edge
of the valve, and overlaps the other valve in front. 1In the
Pholas papyracea and some other species, there commences
at the posterior end of the shell, an invention for filling up
part of the hollow where the tubes of the animal pass, which
consists of a kind of cup or the beginning of a tube. In
some species this is of shell, in others it is pure horn, and
there are one or two species where it is prolonged into a
distinct shelly tube. T may also mention in this place the
specimen of Ph. calva figured in the Proceedings of the
Zoological Society, in which, besides a very large propor-
tion of the usual muniments, the upper part of the hole is
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lined by layers of the decomposed but reunited rock in which

it is bored. These varieties in structure, all with one ob-

Ject evidently in view, rendered my task in preparing figures

and descriptions of all the species of Plolus one of no ordi-

nary pleasure. These animals are said to have the remarkable
property of throwing off a phosphorescent light, of a bluish.-
white hue, which is believed to proceed from a luminous
mucus like that of the Medusa. Tt is given out into the

surrounding currents, so that we have the phenomenon of a

stream of light issuing from a hermit’s darkened cell.

We have not met with any persons who have tasted our
British Pholades ; but the Pholas costata, a West Indian
species of some size, is much coveted as food, and sold in
the markets for the purpose.

The species of British Plolas are as follows :—

1. P. dactylus : the large long kind, which has two long and
one cross accessory valves on the hinge, and one long
and narrow between the edges below. It is com-
mon on the southern coasts of England. Plate II.
fieall 5 0

2. P. crispata : with very short, broad, wide and gaping
valves, and scarcely any dorsal plate. It is often pre-
served with a coriaceous covering for the canals.
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3. P. parva : shaped something like P. dactylus, but having
one narrow dorsal plate.

4. P. candida : more oval than P. parva, with a broader
dorsal plate.

5. P. striata : rather conical, closed by extended edges, and
by a squarish dorsal plate, as well as by a longitudinal
narrow plate back and front. Found on the coasts of
Great Britain and various parts of the Atlantic, in
floating wood, particularly mahogany. Mr. Cuming
also found specimens of apparently the same species
on the shores of the Philippine Islands.

PHOLADIDA.

(ProrAs PAPYRACEA, the Paper Pholas, Pl. ITI. fig. 7.)

This is the British representive of the cup or tube-forming
Pholades. 1t is a beautifully delicate shell, and so different
In its young state to its more natural condition that it has
been distinctly named as a separate species. When young
it is similar in form to P. crispata, but of a much lighter
texture. The two parts of the surface are divided by an
oblique line, on the anterior side of which there are nume-
rous prickly points, and on the hinder side only smooth
ridges. The opening in front, or the “anterior gape,” is
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very wide, and the dorsal edge is turned back over the
umboes : such is the state of shell, which is far from co-
vering the animal, while it continues to grow and to bore,
the latter operation implying some sort of motion. Whether
this motion be rotatory or not, we shall not now stay to in-
quire ; but it certainly must cease when the adult stage is
attained, because at that period the shell begins to be shaped
so as to fit the hole exactly. A transformation in general
appearance then takes place; the reflected dorsal edge
before spoken of becomes thickened and expanded, and a
pair of joints or articulations are added, which stand for ru-
dimentary accessories ; the wide front hiatus is closed by a
thin, paper-like inflated extension of the edges, and, still more
remarkable, a portion of the hollow at the upper end of the
burrow is filled up by a completely formed, protruding, cup-
like appendage, which is like the commencement of a tube
at the thinner end of the shell.

The Pholas papyracea is not very easily procured in a
perfect state. Mr. Hanley observes that it “must be con-
sidered not only a very local shell, but one difficult to pro-
cure even at most of the spots from whence only it can be
obtained. It is met with at very low tides imbedded in
reddish sandstone at Ixmouth, Teignmouth, Torquay, and
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other towns on the South Devon coast ; but its extreme fra-
gility renders its safe extraction, and subsequent removal of
animal matter, a work of very delicate manipulation.” Con-
sidering the similitude of the young shell to that of most of
the Plolades, and the great variety of means by which the
species of the family enclose and protect their shells, it may
reasonably be questioned whether it is worth while to make
a separate genus of the cup-making Plholas.
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CHAPTER V.

EXCAVATIONS IN STONE, WOOD, WAX.—SUMMARY OF OPINIONS.—THE
¢ RASPING’ PROCESS DESCRIBED.—DIFFICULTIES IN EVERY THEORY.
—VIEWS OF THE WRITER, AND A HOMELY EXPERIMENT,

THE BORING POWER OF PHOLADIDZ.

Trr great peculiarity from which this family of mollusca de-
rives ifs name, is the astonishing power possessed by all the
species, of scooping out dwelling-holes in various kinds of
stone, wood, sand, hard mud, and even wax. These holes
invariably correspond to the size of the creature which
makes them, and when the latter is quite mature, the hole
generally fits it so closely as to leave it no room to move.
The way in which this close fitting is effected is probably
by means of various supplementary growths on the edges or
back, or end of the shell. But the grand difficulty has
always been to account for the power of perforating in the
hard substances which they burrow.
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Professor Forbes thus ably sums up the various theories
which have been promulgated on this very interesting and
difficult point. “They may all be classed under five con-
clusions : 1st. That the boring mollusca perforate by means
of the rotation of the valves of their shells, which serve as
augers. 2nd. That the holes are made by rasping, effected
by siliceous particles studding the substance of certain parts
of the animals. 38rd. That currents of water, set in action
by the motions of vibratile cilia, are the agents. 4. That
the animal secretes a chemical solvent, an acid, which dis-
solves the substance into which it bores. 5. That the com-
bined action of a secreted solvent and rasping by the valves
effects the perforations.”

The most plausible account in favour of the first of these
theories is that given by Mr. Ostler, who describes the young
animal first fixing itself by its foot, raising itself almost per-
pendicularly, and pressing the prickly part of the shell against
the stone in a half-rotatory motion, and thus adapting its
motions to its advancing age, the size of the opening, and
the progress of the work. Mr. Ostler goes on to say, ““The
particles rubbed off, and which in a short time completely
clog the shell, are removed in a very simple manner.” When
the projected siphon is distended with water, the Plolas
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closes the orifices of the tubes, and retracts them suddenly.
The water which they contained is thus ejected forcibly
from the opening in the mantle; and the jet is prolonged
by the gradual closure of the valves, to expel the water con-
tained within the shells. The chamber occupied by the
animal is thus completely cleansed; but as many of the
particles washed out of it will be deposited before they reach
the mouth of the hole, the passage along which the Pholas
projects its siphon is constantly found to be lined with a
soft mud.

In further apparent support of the idea of the holes being
made by the mechanical action of the valves, it has been
noticed that some of them are marked by rough grooves,
such as might be produced in that manner. On the other
hand however, it may be observed that the ¢rasping’ points
on the surface of the valves are mever worn down, which
must be the case if they were constantly employed on hard
substances, as suggested; that in some of the species the
shells are externally quite smooth, and that the holes, in-
stead of being quite cylindrical, are fitted to the shells in
such a manner as, at least when adult, to deprive them of the
power of lateral action.

The second theory, namely, that which endeavours to ac-
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count for the wearing away of the rock by the rubbing of
flinty atoms in the foot of the animal, has this important dif-
ficulty to encounter; namely, that after the most anxious
microscopic- researches mo such siliceous particles have
been found in the Pholas, although they do exist in some
other families of boring molluscs.

The third theory may be good as far as it goes, but is
madequate by itself to account for the whole result. No
doubt, currents of sea-water between the shell and the
walls of its habitation must materially aid, not only in
clearing away the particles when dislodged, but also to
some extent n dislodging them.

As to the fourth, and perhaps on the whole the most
popular notion,—that of a chemical solvent secreted by the
animal,—it would probably puzzle the acutest chemist to
find or invent a solvent which would act equally on wood,
clay, sandstone, chalk, and wax.

The fifth theory, or that of the combined action of rasp-
ing and solution, combines the difficulties of both.

Now, it may seem presumptuous on my part, after so
many learned opinions have been cited, and the question
left still undecided in the latest and most careful treatises,
to venture on anything like a judgment of my own. ¢ Who
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shall decide when doctors disagree ” but T must confess
that it does not seem difficult to mmagine the Plolas making
its way into its stony bed by the simple process of licking
a hole. M. Réaumur observed, that when he removed the
living animal from its place, and put it on soft clay, it
quickly before his very eyes buried itself in that substance.
Although the stones in which some of the species burrow
are certainly harder than the clay described, yet it must be
remembered that the clays in cabinet specimens are much
harder than when under water; and that this sucking and
licking, and rubbing with the foot, which is certainly of
stouter material than the rest of the animal, would be power-
fully aided by the action of salt water. We see, 1n the caves
below cliffs, how water can excavate hard rocks when acting
in circular currents, and we can casily imagine how it would
act in enlarging a cavity already begun. 1In fact, we see, 1n
the case of deserted Loles of boring bivalves, instances of the
enlarging power of small currents. If Réaumur’s specimens
could so easily perforate the soft clay during the progress
of a mere experiment, how shall it be difficult to under-
stand perforation, by the same simple means, of a harder
substance during the gradual growth of the animal ? While
thinking on this matter, it occurred to me to try a very
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simple experiment, by procuring from the kitchen a piece of
hearthstone,—which the servant, by the way, observed was
a very hard piece. With some salt water to assist me, I
rubbed the surface with my finger, of course keeping to the
same spot, and in a very few minutes’ time I had made a
very sensible impression in the stone. I had not patience
to carry the experiment any further ; but as far as it went,
it left no doubt on my mind that with the foot alone, witiout
siliceous particles, without a chemical solvent, and witiout
using the rasping powers of the shell, our little animal could
easily execute his self-pronounced sentence of solitary con-
finement for life.
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CHAPTER VI.

SOFT BEDS AND SAFE RETREATS.—MYA, FOOD FOR FISH AND MEN.—
FRESH WATER AND DEFORMITY,—PANOPZEA, AND THE PLEASURES OF
DREDGING.

MY ADZA, or GAPERS.

As the Ploladide for the most part live in holes which
they have excavated in stones and wood, so the Myade,
or Gapers, bury themsclves in gravel, sand, or mud. The
shells are widely open in front; hence the popular name
of “gapers.”

The genera Mya and Panopeea represent this family in
the British seas.

MYA.

Mya truncata is a coarse, brown-skinned, and broad-
shelled mollusc, of a squarish-oblong form in the body, and
with a very rough and wrinkled cover to its long, rather

D
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broad tube. At the end of the cover is a fringe, beyond
which projects the unequally-divided tube. The opening
for reception is wide and fringed, while that for rejection is
small and smooth. As in the preceding families, the mantle
opens in front to admit the passage of the foot, which, in
this case, is long and tapering, and admirably adapted for
the work of cutting and making way through the mud.
The hiding-places occupied by these creatures are indicated
far above them on the surface of the sand or mud by the
holes which lead down to their retreat. The valves are
broad, rather flat in the middle, inflated anteriorly, and, as
it were, cut square at the posterior end, where it joins the
tube. The ligament is contained in a wide spoon-shaped
projection of the hinge-margin.

The species 1s found in deep sea, and at a distance from
the shore, as well as in parts of the beach only covered by
the high tides. It occurs at various localities on the Bri-
tish, Irish, and Scotch coasts. It is said to be a favourite
food of cod-fish at Newfoundland, and is boiled and eaten
for food by the inhabitants of Zetland, under the name of
“Smurslin.”

Mya arenaria differs from M. fruncata chiefly in the
more oval form of the shell, which is rather pointed than
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truncated at the hinder part. Tt sometimes attains the size
of four inches long and two and a half broad. The animal
burrows to the depth of a foot or more, communicating
with the surface of the sand or gravel by means of a hole,
through which, when disturbed, it will throw out a jet of
water in seeming fury. The following remarks on the de-
formity and degeneration occasioned in some specimens of
this species by a change in the element by which they are
surrounded is found in Forbes and Hanley’s ¢ History of
British Mollusca "—¢ The Mya arenaria is occasionally
found in brackish water, and is there subject to dwarfing
and distorting. Such is the condition of the specimens in
the Loch of Stennis, in Orkney, famous for the part it plays
in the scenery of Scott’s admirable novel of ¢The Pirate.’
In that lake we find Limnei, Neritine, and other fresh-water
molluscs, along with the Myee, which now however appear
to be nearly if not altogether extinct. Before they became
50, they had greatly diminished in size, and become vari-
ously distorted. In this instance, the cause is to be sought
for in a very recent elevation of the land, which has gra-
dually converted what was originally an arm of the sea into
a brackish pool, only occasionally flooded with salt water,
and probably- destined eventually to become a fresh-water
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lake. TIn Mr. Cuming’s collection are some remarkably
distorted My of this species from the sluices of Ostend,
where their deformities are most likely also due to the per-
nicious influence of the fresh water. To the same cause we
may attribute the numerous and singular varieties of this
shell, such as the so-called species M. lafa and pullus,
found in the mammaliferous crag of the east of England, a
formation in which many of the mollusca are deformed:
the melting of the icebergs which then chilled our region
doubtless furnished the disturbing medium. These dan-
gerous and disastrous consequences of too great an imbibi-
tion of the ¢ pure element’ present a timely warning to the
votaries of teetotalism.”

For my part, although no “teetotaller,” T confess that
the above remarks have failed to inspire me with any very
great dread of pure water; and I can only hope that the
learned authors of the ¢ History’ will themselves avoid the
« dangerous and disastrous consequences” alluded to by
mixing a sufficient quantity of se/¢ with the water they
drink.

PANOPZEA.

The shell of the Panopea Norvegica is not unlike that of

My truncata; it is however more solid, and has no spoon-
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shaped process in the hinge, both parts of the ligament
being in one piece, and placed outside the shell.

In a little work entitled ¢ Arran,’ by the Rev. D. Lands-
borough, where the pleasures of dredging excursions are
warmly dwelt on in many repeated instances, that gentle-
man says: “ A cruise is rather an anomalous event in the
life of a sober country minister; and a dredging excursion
1s what seldom falls to the lot of even zealous naturalists.
Few have at their command the vessel, the sailors, and the
dredging apparatus ; and most of us are thankful if we can
find time for an occasional ramble for a few hours in a wild
glen, or on the mountain-side, or on the teeming shore of
the bountiful sea. Great, then, was my delight at being in-
vited to spend a few days in dredging along with Mr. Smith,
of Jordan Hill, in his nice little yacht the Raven. . . . We
afterwards rowed to the shore in a boat, and landed near
Balnacoolie, where Mr. Smith and Mr. Sowerby, from Lon-
don, some years ago had discovered a rich newer pliocene de-
posit. We had not been long ashore till we discovered two or
three specimens of Panopea Bivona (Norvegica), a rare sub-
fossil shell which we were in search of, as it had been found
for the first time in Scotland by Mr. Smith and Mr. Sower-
by.” It has however since been taken Ziving at Scarborough,
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as stated in the following account by Mr. Bean :—¢“ To some
of the fishermen of our coast it appeared to be well known
by the name of the ¢ Bacca Box,” from a fancied resem-
blance. The specimens were taken by the hook, and res-
cued from destruction in a singular manner. The first, from
which our figure was taken, was destined for a tobacco-box ;
the second had the honour of holding the grease belong-
ing to the boat establishment ; and the third, after amusing
them (the members of a philosophical society) by squirting
water to the ceiling, was at last seen by a learned friend,
purchased for a trifle, and generously placed in our cabinet.
The animal we have not seen, but its colour is black.”

A large species (P. Australis) is found on the coast of
South Africa; it makes known its presence by the hole
through which its tube protrudes, but resists all the efforts
of the sailors to take it, by withdrawing its tube, just as
the earthworm does; and if its persecutors are relentless
enough to follow up the pursuit, they can only do so by
digging in the mud for it.



39

CHAPTER VII.

THE UNEQUAL-VALVED CORBULA.—THE TAPERING SPHANIA.,—THE GRACE-
TUL NEZRA.—THE UNPRETENDING POROMYA.—THE PEARLY PANDORA-
—THE IRIDESCENT LYONSIA.—THE RUDE THRACIA, AND THE SPOON-
HINGED COCHLODESMA,

CORBULIDZA, PANDORIDA, ANATINIDZ.

Tae genera of small bivalved mollusca composing these two
families are perhaps scarcely different enough to be sepa-
rated ; they are all distinguished from the preceding fa-
milies by the shortness of their siphons. The genera com-
posing the three families may be thus enumerated :—

CORBULID A.

I. CorBura.—The animal is short and small, with short
united siphonal tubes, both fringed at the openings.
The mantle, which is at once the outer coating of
the body and the lining of the shell, is closed except-
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ing where the foot protrudes. The ejecting siphon
has a white membranous tube projecting beyond the
fringe; and the only colour, excepting pale yellow,
about the little creature consists of a red edge to the
openings of the siphons. The shell is oval ; 1t has one
very deep curved valve, and one smaller and flatter;
the front side is rounded, the hinder side is truncated.
All the sorts have the beaks prominent, and the sur-
face ridged in the direction of the lines of growth.
The hinge has a pit for part of the ligament, and one
strong curved tooth in one or both valves. The species
of Corbula found in Great Britain are—

C. nucleus : which is not uncommonly hauled up in the
dredge, but is not very often met with by those who
can only conchologize on the beach.

C. rosea is not likely to trouble the collector, but if he
should be fortunate enough to find a specimen, he may
know it by the rosy hue of its tips, and the compara-

tive equality and smoothness of its valves.

C. ovata : admitted with doubt among the British fauna.

II. SprzENIA.—The animal resembles that of Corbula, but is

» apt to burrow, in which case irregularity of form, and
extension of the hinder end, take place. The shell 1s
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not so inequivalve as- that of Coréula ; it is oblong,
and rather square at both ends. When the valves are
seen without the green epidermis which covers them,
they look very much like those of a Suzicava. The
only species is 8. Binghama.

NEezra.—All the species of this beautiful genus are
elegantly formed, presenting the graceful curved lines
of the pear or fig; the tubes are short and divided, and
surrounded at the sides by long cirrhi, or threads, end-
g beyond the orifices by little divided paddles; the
foot is curved and pointed ; the shell is pyriform, and
has a spoon-shaped pit for the internal part of the li-
gament. The British species are—

N. cuspidata : shell smooth, delicately brown outside, pink-

1sh inside, about three-quarters of an inch long, very
bulky in front, and with an elegantly curved beak at
the back : found in deep water far from land, at Cape
Clear, Firth of Forth, Northumberland, Zetland, ete.

N. abbreviata : very small ; the beak or rostrum short, with

a rib before it : in deep water at Loch Fyne.

N. costellata : small, more decidedly rostrated, with two or

three ribs radiating from the umbo between the ros-
trum and the swelled part of the shell: dredged by
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Professor Forbes and Mr. M‘Andrew in forty fathoms
water, at Loch Fyne.

IV. Poromya.—The shell is equivalve, nearly colourless,
roundish, with an external ligament, and a kind of
tooth or excrescence in the hinge of one valve, entering
a pit in the other.

Mr. Jeffreys dredged a specimen of the only species, P.
granulata, in fifty fathoms’ depth of water, off the island of

Skye.

PANDORID A

As the genera Pandora and Lyonsia contain the only
British representatives of this family, and as I do not think
these genera very well united, it will be better to say the
little that is to be said on them under their respective names.
I. Paxpora.—In this mollusc, besides the narrow space

in which 1t is confined, we find no great departure
from the preceding families. The siphons are rather
short, divided, with the openings fringed and tinted
with pink and yellow ; the foot, which is rather large,
three-cornered, and pointed, protrudes through the
usual opening in the mantle. The shell is thin, very
flat, and exquisitely pearly; one valve is rather deeper
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and larger than the other, which has a long diverging
rib or tooth, fitting into an opposite burrow ; the liga-
ment is long and internal.

Bright rainbow tints, suggestive of Zope, may have given
the name to this peculiar genus; but if Pandora’s box,
so full of evils, were as flat as the shell, the contents would
soon be exhausted, and the bright boon at the bottom soon
be seen. The British species are—

L. rostrata : very elegantly formed, with a curved ventral
line, and posterior rostrum or beak.

P. obtusa : much shorter, broader at the hinder part, and
more truncated.

Dr. Carpenter, whose researches into the MICroscopic con-
struction of the substances of different shells are so valu-
able, finds in the Pandora the  exact prismatic arrangement
of cellular tissue,” which would fully account for the gem-
like beauty of the pearly surface.

IT. Lyonsta.—Instead of hinge-teeth in the shell of this
genus, there is a movable shelly ossicle united to the
valves by a cartilage just under the hinge, which is ex-
ternal. In Pandora one valve is flat, and the other
slightly convex ; but in Lyonsia both valves are convex,
although by no means equally so; the same pearly
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texture, but in less degree, ornaments the surface.
The siphonal tubes of the animal are rather longer;
they are straight and ciliated ; the foot as in Pandora.
The British species is L. Norvegica.

ANATINID A

The shell of the genus from which this family takes its
name is one of the most beautiful of bivalves. The 4natina,
in form like Lyonsia, but much more gracefully curved,
more inflated and equivalve, is exquisitely delicate and trans-
parent, as well as beautifully pearly: the same cannot be
said of the only two genera which will come under our
notice in this work as containing British species.

I. Turacia.—We still have to repeat the oval shape and
nearly closed mantle, with the tongue-shaped foot
passing through it ; the siphons are rather long, sepa-
rated close to the body, fringed at their openings;
the shell is oval, rather flat, thin, with one valve rather
deeper than the other; it is of a dull pale-brownish
tint, and the animal is quite colowrless; the hinge has
a thick swelling called a fulcrum, with a partly mternal
ligament and a little free bony plate attached to it by
cartilage. The British species are—
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- T. convexa : large, brownish, much swelled anteriorly, rather
angular, and square posteriorly ; very inequivalve,

T. pubescens : much the same form, but whiter, smaller, less
mequivalve, and more square,

T. phaseolina : thin, white, rather long, oval, oblique.

7. villosiuscula : shorter than plhaseolina, not oblique.

1. distorta : short and squarish ; although not a borer, often
mistaken for one, through its habit of getting into
crevices when young, and shaping its shell according
to the irregularities of its position ; hence it becomes
distorted : 1its beaks are sometimes tinged with purple.

II. Cocrroprsma.—The only British species of this, C.
pratenuis, 1s white, shaped like a Zhracia, but is equi-
valve, and has in each valve a spoon-shaped process
jutting from the hinge,
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CHAPTER VIII.

THE RAZOR-SHAPED SHELL.—HAUNTS OF THE ANIMAL.—FOOD, ‘¢ FAUTE
DE MIEUX.—CAUGHT BY CRAFT, OR TAKEN BY ASSAULT.—MOTION.—
KINDS ON THE BRITISH COASTS.—CERATISOLEN AND SOLECURTUS.

SOLENIDA, or RAZOR-SHELLS, AND SOLECURTIDZ.

‘WirrouT entering into the question whether the genus Solen
is rightly regarded as the single representative of a family,
or whether other genera might rightly be connected with it,
it may be remarked that no other shells so nearly resemble
in form the true Solemes, as to be difficult to distinguish
from them. The very peculiar tube-like appearance of the
two valves when placed in opposition, the closeness of the
hinge ligament to the anterior extremity, and the long tri-
angular area leading to the truncated hinder end, are so pe-
culiar, as to make the Solen stand alone. The structure of
the animal, and its habits, are no less curious and interest-
ing. The animal of course partakes the cylindrical shape of
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the shell. The mantle is entire for a portion of the length,
but separates where the large, thick, long foot protritdes.
The end of this foot is flattened underneath, and forms a
sucker-like disc. The siphons are short, united, and
fringed at their openings. The razor-fishes are much sought
after in some places and circumstances as an article of
food. They are said to be the most delicious of shell-fish,
if well cooked ; as such, they are broiled and eaten in many
parts of Britain. Adanson, however, in his “Voyage du
Senegal,” mentions a species which is found o that coast,
and says that the Negroes of Senegal make no use of the
animal, because they can get at plenty of other fish which
are infinitely superior. Quite a realization of the prover-
bial saying about having “ other fish to !

From Aristotle, and afterwards from Réaumur, as well
as from the knowledge of living naturalists, we find that
the razor-fish buries itself perpendicularly in the sand, with
its great foot downwards, to a depth of two feet or more.
It can rise to the top of its hole, and sink again at pleasure :
but rarely leaves its dwelling. The hole is shaped like a
key-hole, corresponding with the shape of the siphons. Now
and then the creature rises a little way out, perhaps to enjoy
the ripple of the receding tide, or to ascertain if any enemies
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may be near. 'When the tide is quite out, down he sinks
into*his briny reservoir. Who has not seen the picture of
the stupid-looking boy going warily out with a box of salt,
having been gravely informed by some village wag that if he
would only just drop a pinch of salt on the birds’ tails, he
would be sure to catch them? We are all familiar enough
with this venerable joke, but not so with its successtul ap-
plication in another case. This time it is the fisherman,
instead of the village boy, who carries the box. He cau-
tiously slips a little salt into the hole, which irritates the
ends of the siphons, and makes the Solen come quickly out
to see what is the matter, and to clear itself of the painful
intrusion. The fisher, on the alert, must quickly seize his
prey, or else it will dart back again into its retreat, whence
no amount of salting or coaxing will bring it out again.
When a Solen is taken out of its hole, and laid on the sand,
it will, like the Pfolas, try at once to pierce a hole with
its foot, so well adapted to the purpose, and very soon suc-
ceeding, buries itself again. The Solen seldom voluntarily
changes his locality ; but when he wishes to do so, he has a
clever knack of rising from his hole, and swimming by leaps
from place to place, till he finds the ground soft enough to
burrow in. By suddenly contracting his shell and ejecting
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the water previously drawn between the folds of the mantle,

he obtains an impulse which jerks him forward a foot or two

at a time. '

In places where Solens are sought as food by the com-
mon people, the children are very successful in drawing
them out by means of bent wires pushed into the hollows.

The species of Solen found on our British coasts are—
8. marginatus, commonly called S. vagina : the straightest of

all the species, and the most square at the ends; some-
times exceeding four and a half inches in length ; the
front termination is edged by a kind of groove; hinge
quite at the end, with one small jutting tooth in each
valve.

8. siliqua : not quite so straight in outline ; rather more
round at the forward end, where it has not a groove,
but an expansion.

8. ensis: narrower than S. marginatus, terminating like
S. siliqua, and arched.

8. pellucidus : a small arched species, which has the front
end rounded out considerably beyond the hinge. The
mantle of the animal is so transparent that the flesh-
coloured body can be seen through it.
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SOLECURTID A,

While the So/enide have short united siphons, the So/e-
curtide have them longer, and separated. The Solenide
have long straight shells, with terminal hinges ; but the So/e-
curtide have shorter and more rounded shells, with hinges
nearly central. The genera of British Solecurtide ave—

I. CerarrsoLew, or Pod-shaped Solen.

C. legumen (“ Solen legumen” of authors) is long, flat,
greenish, smooth, with the hinge rather more posterior
than anterior. The valves are rather broader and more
square at the front side. The external ligament is
placed upon a thickened fulerum, and the teeth are
three in each valve, rather irregular. The siphonal
tubes of the animal are of a brownish-red colour ; they
are rather long, divided, unequal, and fringed. The
foot 1s of the same colour, very broad, thick, and large,
with a flattish disc underneath. The mantle is opened
1n front, with the edges of the opening fringed.

IT. Sorrcurtus.—The shell, although still transversely ob-
long, 1s much shorter than the preceding; the valves
are compressed, equal, and gaping at both ends, with
the hinge nearly central. The mantle of the animal
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is closed only in the middle. Through. the front open-
ing protrudes a very thick and large pointed foot ; and
through the hinder gap are jutted out the thick, uneven,
unequal, divided siphons with fringed openings. The
British species are—

8. coarctatus: animal white; shell covered with a dark
green epidermis, and slightly strictured in the middle.

S. candidus : shell similar in shape, but marked with ob-
lique strize. Animal of bright orange-colour, and very
large, compared with the shell.
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CHAPTER IX.

THE BEST OUTSIDE.—GENERA AND SPECIES.—PSAMMOBIA, DIODONTA,
TELLINA, SYNDOSMYA, SCROBICULARIA.

TELLINIDZA.

T shells of this extensive family are many of them so re-
markable for the beauty and brilliancy of their colouring,
that one would be led to expect some corresponding bright-
ness in the animals which they adorn; but it unfortunately
happens that in their case ““beauty is only ske/Z deep,” for
nearly all the animals are of a colour just sufficiently removed
from white to make them sordid. Even the Psammobia
vespertina, the rich purple tints and rayed markings of
which have given it the appropriate name of ¢ the setting
sun,” and the splendid pink-rayed Ze/lina crassa and 7. do-
nacina, present little of beauty in the animal, and no colour,
but sometimes a squalid stain. It is thus we are apt to be
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disappointed when we are first attracted by outward specia-

lities, and afterwards become acquainted with the insides of

things.
The genera including British species belonging to this
family are—

I. Psavwmonra.—Shell of a flat, oval form, rounded at the
front, and rather squared at the hinder end; hinge
near the middle, external, and placed on a thickened
fulerum ; teeth two and one; a very deep sinus in the
impression of the mantle. Animal white, with broad,
pointed foot, and long narrow siphonal tubes, which are
quite divided, hairy at the sides, and scalloped at the
orifices; mantle gpen all along and fringed. The
Psammobie live buried in sand or mud. The British
species are—

P. vespertina, or ““setting sun :” shell smooth, clonded with
rich purple inside, with light rays; outside marked with
wavy bands in rays ; about an inch and a quarter long.

P. Ferroensis : shell slightly ridged, longer in form, with an
angle and slight contraction behind it ; marked with
delicate pink, even rays; an inch and a half long.

P. Tellinella : shell smooth, oval, orange, with linear rays of
pink ; three-quarters of an inch long.
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P. costulata : shell narrow, curved, ribbed behind, orange,

rayed with red; three-quarters of an inch long.

II. Diovonta fragilis has one long and one short siphon,

IIT.

both fringed ; the mantle open the whole length and
fringed. The shell is oval, thin, pale brown, striated
and angular at the back ; hinge with two teeth i one
valve to one double-tooth in the other; ligament ex-
ternal ; muscular impression strong, with a deep sinus
i the impression of the mantle. It is taken near
Dublin, in Ireland, and near Tenby, in Wales.
TerrINA.—Among many similar genera, the Ze/line
may be known by a kind of fold in the hinder part of
the shell, which is shown by a curve in the line dividing
the two valves in the ventral margin; the ligament is
external; teeth one or two central, generally two lateral ;
muscular impressions not quite equal; pallial impression
with a sinus. The animal has very long siphons, quite
separate and nearly equal, with plain openings; the
fringed mantle is entirely open. These molluses live
in sand or mud, quite under the surface, some distance
from the shore. The British species are—

7. crassa : almost as broad as long, thick, and ribbed in the

direction of lines of growth ; pinkish, with pink rays,
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and touches of bright red about the hinge; a broad
anterior lateral tooth.

7. balustina : very round, with narrow bright-red rays.

T. donacina : rather long and oblique, with the posterior side
very short and truncated; colours pink and yellow, very
brightly rayed with red.

T. pygmea : very similar to 7. donacina, but small and more
obtuse.

T. wncarnata : slightly striated, oblong, beaked at the hinder
side, and flesh-coloured.

T. solidula : red, thick, round, nearly as broad as long,
slightly beaked, and with a strong fold behind.

T. tenuis : smooth, flat, oval, small, slightly beaked behind,
flesh-coloured. _

T. fabula : small, brownish in the middle, rounded anteriorly,
and rather contracted and beaked behind.

T. proazima : small, round, nearly white, with an epidermis.
It differs not very widely from 7. solidula.

IV. Sywposmya.—The principal difference between this ge-
nus and 7ellina is, that the elastic part of the ligament
Is received in a spoon-shaped pit within the shell;
there are lateral teeth in one valve. The animal is very
similar to that of Zellina, and, like that genus, its ha-
bits are to burrow in sand or mud ; the foot, having a
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posterior angle, is doot-shaped. The shells are thin,
and for the most part without colour. The British
species are—

8. intermedia : rather long, beaked ; apex nearly central.

S. tenuis : short, nearly as broad as long, slightly coloured.

8. alba : white, like all except fenwuis, very inequilateral, with
a fold and slight beak at the back.

8. prismatica : iridescent like the rest, longer than §. wnter-
media, with the apex more on one side.

V. ScroBicvraria.—Like Syndosmya, this genus has a
pit in the hinge for the inner part of the ligament, and
small narrow teeth at the sides of it; but it has no Za-
teral teeth. The animal has remarkably long siphonal
tubes with plain openings; the mantle fringed and
open, and the foot broad, tongue-shaped, and pointed.

The shell of S. compressa is flat, shaped like the broader
species of Tellina, and of a very pale yellowish colour.

“Chiefly found at the mouths of rivers or inlets not remote

from fresh water ; and though never beyond the flux of the

tide, yet it delights in situations where the fresh water is oc-
casionally flowing over. It principally inhabits sludge or
muddy places, buried to the depth of five or six inches.”

(Montagn.) Found at Scarborough, Liverpool, Cork, Frith

of Forth, ete.
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CHAPTER X.

THE BEAUTIFUL AND THE DULL.—TREASURE THEM ALL.—THE PRETTY
DONAX.—THE PLAIN ERVILIA,—MFESODESMA.—MACTRA.— LUTRARIA . —
MACTRA EDULIS AT PORT FAMINE.—A FRIEND IN NEED.

DONACIDA AND MACTRIDZA,

Trrse families present nothing very interesting to general
readers, either as to the animals or their shells. To concho-
logists they are important as links to connect other families
together by means of those gradations of character which
render systematic arrangement so difficult. Every earnest
collector will, if possible, possess a specimen of each genus,
even if the shell should be ugly enough to spoil the appear-
ance of a drawer. There are however hardly any shells,
or animals either, that do not present beauties of some kind
to a careful observer.
L. Doxax.—The above general remarks will not apply to
this genus, as the shells it contains are really very
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beautiful (even the British examples fine, some of
the foreign kinds splendid). They are more or less
wedge-shaped, having one side short and truncated,
the others long. Ligament external; teeth two; no
lateral teeth. Inside edge of the valves beautifully
toothed all round. The animal has a tongue-shaped,

.pointed foot; open mantle; rather short, unequal
siphons ; that for ejection, the smaller, simply fringed
with ten lobes; the other larger, with the lobes
branched. All the species live buried in sand. The
British species are—

D. anatinus : so called from its likeness in shape to a
duck’s-bill, has the shell decussated at the hinder part
with cross strize. On the outer surface of the valves
may be seen, through the shining yellowish epidermis,
radiating shades of the same bright purple which is
seen in its full, unclouded glory within.

D. politus : rather longer and straighter than 2. anatinus,
and quite smooth. From the apex to the ventral mar-
gin of the shell radiates a band of light, on either side
of which are arranged streaks of clouded purple, which
show more brightly at the point or apex, where the
thin epidermis is not sufficient to veil its beauty.
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II. ERVILIA castanea is a little oval, light-brown shell,
with no outer ligament, and a triangular pit, with a
little tooth on each side in the hinge.

III. MEsopmsMA cornea is a small, thick, white, striated
shell, with strong lateral teeth, doubtfully introduced
into the British fauna.

IV. Mactra has along, tongue-shaped foot, a mantle open
and fringed as far as the siphons, which are rather long,
umited, and fringed; shell more or less triangular,
with three-cornered ligament-holding pit; two strong
lateral teeth in the hinge. Of the British species,

M. solida has thick, strong valves, uncoloured except by
greenish-brown epidermis, and rather sharply angular
at each side.

M. subtruncata has also colourless valves, with the front side
much shorter than the other.

M. stultorum : thin, light, less angular than the preceding,
generally tinted, and rayed.

M. elliptica has a small, oval, equilateral, and white shell.

M. truncata has a rather solid light-brown shell, as broad
as long, with rather straight sides.

The species frequent our sandy coasts, generally keeping
near land, and. burrowing in the soil.
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V. LuTrARTA is a rather large burrowing molluse, with a
long foot protruding through the otherwise closed
mantle, and the siphons united into a very rugged,
thick, double tube, with stellated orifices, and a long
or oval bivalve shell, with triangular pits in the hinge ;
ligament partly external, but the elastic part contained
in the pit within.

L. elliptica has a large, broad, brownish shell, covered with
a dark olive-green epidermis.

L. oblonga or Solenoides has the shell narrow, curved, and
rather truncated at the ends. The same as L. elliptica
as to colouring and epidermis.

In their burrowing, these Lutrarie rather choose soft
mud than clean sand. In an interesting paper by Captain
King, describing some mollusca collected by the officers of
the < Beagle,” the following circumstance is related of the
Muctra edulis :—This shell was found in abundance on
the flat of sandy mud which fronts the west shore of Port
Famine, and proved a valuable article of food to the ship’s
company, particularly during the winter months, when sea-
birds and game were not to be procured, and the fish had
deserted us. I have named it, in allusion to its affording
us a grateful, as well as seasonable, supply of fresh food.”
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CHAPTER XI.

LELEGANCE OF THE SHELLS OF THE VENUS TRIBE.—THE BORING VENUS OR
TAPES.—DIFFERENT HABITS AMONG THE SAME SPECILS.—CYTHERZEA.,
-——VENUS.—ARTEMIS.*LUCINOPSIS.

VENERIDZA.

ALTHOUGH, as a general rule, our mollusca partake of the
same quiet, sober hues which characterize the greater part
of our native productions, and it is rarely permitted us to
feast upon the gorgeous tints which adorn the littoral in-
habitants of warmer and more sunny climes, yet the sterner
rules are now and then relaxed in our favour, and in the
Venus tribe we meet with several shells on our own coasts
of great beauty. And if even these do not equal in splendour
the inhabitants of southern seas, we often see the want of
more showy colours made up by the exquisite delicacy of
some tints, and the harmonious arrangement of others.

The animals of Veneride are in general much alike ;
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their shells present great variations in shape and sculpture,

but all have the hinge external. Not only the species of

different genera, but even the individuals of the same species,
as we shall presently sce, differ from each other in their ha-
bits of life. The genera are as follows :—

T. Tapres—has two moderate-sized fringed siphons, divided
half-way; a large, compressed, tongue-shaped foot,
with a groove in which a byssus is fixed, so that the
animal, when not in motion, or when not sufficiently
fixed in his cavity, can secure himself by anclhoring
himself to any localities he may affect. The shell is
oval, and, like the Venus, has two or three teeth in
each valve, close to the apex. Many of the Tupes are
found in holes of rocks, in which they have lived, and
have become very irregular in their growth, so much
so, that it is in many cases difficult to say, with regard
to individuals, whether they belong to Venus or Vene-
rupis.” This genus is represented in our seas by the
following species :—

Tupes Pullastra ov Venus perforans: shell rather oval or
oblong, squarish at the ends, very finely striated in
both directions, and sometimes with strong ridges, or
laminee, at the hinder end.
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This species shows how difficult it is to found arrange-
ments on any one peculiarity, for no distinction would seem
to be more important between two species or genera, or even
Jamilies, than that which would result from contrary habits
of the animals ; and yet such contrary habits exist, and are
shown by contrary characters of the shells, even in different
wndiiduals of the same species.  The following interesting
observations on the instance before us are by the authors
of the ¢ History of British Mollusca.’

“We are compelled by the force of facts to come to the
conclusion that the two are identical ; and though the shells
of each seem to present greater differences than their ani-
mals, still the principal form and outline of both, with their
strize of growth and decussations, are essentially of the same
character ; the variations are mere modifications of similar
elements dependent on habitat, deprivation of light, or ex-
posure to 1t ; for when the shells are imbedded in the cavities
of rocks they are subject to variations of form, and being
deprived of light, they are usually colourless and without
markings ; and not being rubbed by the action of the wayes
amongst the shingly beaches, their strize are sharper and
more foliaceous. Amongst shingle, where they are free, or,
if the current be strong, attached by their filaments to stones,
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and exposed to light and the action of the sea, they are of

regular form, often beautifully coloured, with smoother strize

and decussations. In the former case they are the Fenus
perforans, in the latter the Venus Pullastra of authors.”

T. virginea : generally regular, oval, rather pinkish, only
ridged concentrically, prettily marked with brown
zigzag lines, a delicate pink &/usk within.

T. aurea : like T. virginea, but shorter, yellowish within, and
more swelled at the lower edge.

T. decussata is a favourite article of food in many parts of
the Continent. The specimens taken in the Mediter-
ranean are of considerable size. The shell is strongly
and coarsely striated in both directions.

II. Cyrurraa.—C. Chione is the only representative of this
genus in British seas, and it really is a magnificent
creature. The shell is large, smooth, oval, of a deli-
cate white within, of a pinkish colour without, finely
rayed with rich brown ; the hinge has the small lateral
tooth mear the two cardinal teeth, but at a different
angle, which distinguishes the shells of this genus from
those of Venus. The animal is of a reddish-orange co-
lour, with open mantle, beautifully scalloped ; 1t has a .
large, thick, pointed, tongue-shaped foot, and siphons
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united, except near the openings, which are fringed.
It has not, like Zupes, a byssus for anchoring.

III. VeNus.—The Penus has not a separate lateral tooth in
the hinge of its shell, but three diverging cardinal teeth.
The shells vary considerably in shape and colouring.

The larger and more beautiful Veneres belong to tropical
climates, but we have several on our own coasts which are
very pretty in their way, Their habits vary very much,
particularly in respect to the greater or lesser depths of
ocean under which they live, some being almost littoral, and
others living in the deep recesses of the sea: those that lie
furthest out of sight are, however, destitute of colour.

V. verrucosa has a thick, round shell, with strong, coarse
concentric ridges, the ridges. crossed by oblique dis-
secting lines, which cut them up into knobs or * warts
on each side. Animal pale yellowish-white,

V. cassina : shell flatter, but round ; 1ibs rounded in front,
Slattened or laminated behind, and no¢ dissected when
young; it is delicately rayed.

V. striatula : shell rather triangular, sometimes marked by
zigzag lines, with concentric ridges numerous, more or
less flattened at the back, with fine brown lines on the

flattened dorsal area. Plentiful on our sandy coasts.
i

L
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V. fasciata has the shell rather thick, small, flat, and round,
with broad, flattened ribs; sometimes nearly white, with
interrupted rays of dark brown; sometimes pinkish, with
rich chestnut rays, irregularly edged by red lines.

V. ovata : shell small, oval, with numerous radiating ribs,
crossed by very minute concentric striee. This species
as well as the last has a preference for gravelly sand.

IV. Awrrtemis.—Round, flat, with mantle open; tubes long,
united, with the edges of their openings fringed ; foot
« semilunar ;” valves of the shell flat, round, with a very
deep angular sinus in the impression of the mantle
pointing upwards. This last character forms the prin-
cipal distinction of this genus.

A. exoleta: shell squarish-round, coarsely ribbed, coloured
with purplish-pink, and marked with rays of brown
and zigzag lines.

A. lneta : more round, colourless, with the concentric ribs
more delicately fine than in 4. exoleta.

V. Lucmopsis wndata has a light brown, thin, inflated,
round shell, with characters which seem to place it
very near, if not in, the genus Artemis. The siphonal
tubes however are divided, which is not the case with
Artemis. Tt is rather rare, inhabiting sandy ground.
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CHAPTER XII.

SIPHONS.,—THE ARCTI_C CYPRINA.—THE LITTLE CIRCE.—ASTARTE.—
ISOCARDIA COR,—THE PRISONER.,

CYPRINID A,

Hrraerto we have spoken of the siphonal tubes being long
or short, divided or united, fringed or plain; but, in the
present family, the tubes are hardly properly so called, for
they do not (or scarcely) protrude beyond the body : some of
them are mere openings. This is connected with g character
in the shell. The impressed line, which passes from one
muscular impression to the other, is in the preceding fami-
lies more or less curved at the back into a sinus ; but in this
family it has no such curve, In proportion to the length of
the siphons, is the depth of sinus in the mmpression of . the
mantle; and when the siphons do not at all protrude, the
SInus is not there, This character, although one of degree,
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seems to unite the following genera with some propriety,
although, in many respects, they do not form a group that
would seem natural to the eye.

1. Cyprixa Islandica.—Only separated from the genus Ve-

nus by the above distinction ; delights m northern seas ;
his shell is thick, and covered with a thick coating of
brown epidermis, as if to keep him comfortable in those
icy regions, where he abounds 'more than on our own
coasts.

II. Crror mimima has a prettily scalloped mantle, a foot

et

with a kind of heel to it, and a small, flat, roundish shell,
very variously coloured, and concentrically ridged, with
the hinge-teeth of a Cytherea ; he lives in sand or mud
on the Mediterranean shores, where his colours are even
more varied and bright than under our quiet skies.

Astarte has a thick shell, well coated with a thick,
smooth epidermis, and having the teeth of Venus ; the
mantle and siphonal openings are edged with a bright
orange line. Specimens of Astarte are found undigested
in the stomachs of cod-fish, which seem to be fond of
them. Of the British species, speaking of the shells,

A. Seotica, mcluding 4. Danmoniensis, 1is rather square in

outline, strongly ridged.
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4. triangularis is very small, and triangular,

A. compressa is flattish, finely grooved, more or less rounded
or triangular.

A. elliptica is longer than 4. Danmoniensis, and is generally
smooth towards the edge.

A. crebricostata is more nearly triangular than 4. Danmo-
wiensis, with the grooves much more numerous ang
regular; of very rare occurrence,

A. arctica : large, rounded, and smooth,

IV. Isocarpra cor.—Using the term in g conventional
rather than in a natural sense, the shell of this fine
Irish  molluse is not nappropriately described as
“heart-shaped,” for it may be held in such a position
as to present a figure like nothing else in nature, but
remarkably like the article so commonly seen in shop
windows during February, painted red, and having
some sort of connection with an undressed urchin in its
vicinity. Tt is very full and rounded, and has large
spirally-curved umboes or beaks.

Following the example of others, whose powers of origi-
nality are unquestionable, I cannot help transeribing from
the ¢Zoological -Journal’ the very Interesting account given
of this animal by the Rev. James Bulwer.
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«On being placed in a vessel of sea-water, the valves of
the shell gradually opened to the extent represented in the
drawing. The feelers, or ciliated fringe of the upper orifice
of the mantle, moved slowly, as if in search of animalcules.
Having remained in this situation about ten minutes, water
was ejected with considerable force from the lower orifice,
which till now had remained motionless. The expulsion of
the water seemed to be effected by a sudden contraction of
the muscles, because this was never done without the valves
nearly closing at the same instant. After a few seconds
the valves gradually returned to their open position, and re-
mained quiescent as before till the water was again ejected
with a jerk. This alternating process was repeated ab
unequal intervals during the whole time my specimens were
under examination, but at shorter intervals on receiving
fresh supplies of sea-water, when I suppose food (its quality
T could not ascertain) was more abundant.

¢ The animal appears to be insensible both to sound and
light, as the presence or absence of either did not at all in-
terrupt its movements ; but its sense of feeling appeared to
be very delicate ; minute substances being dropped into the
orifice of the mantle instantly excited the animal, and a
column of water strongly directed expelled from the shell.
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With so much strength was the water in some instances
ejected, that it rose three inches above the surface of the
superincumbent fluid, Animal, small in proportion to its
shell, occupying when dead barely a third of the space en-
closed in the valves. Tts mantle is slightly attached to the
shell, and to the epidermis at the margin, and appears to be
kept distended, and in contact with the interior of the valves,
by the enclosed water.

““The valves fit so closely that the animal can remain two
days or more without permitting a single drop of fluid to
escape. :
“ Locomotion very confined ; 1b1s capable, with the assist-
ance of 1its foot, which it uses in the same manner (but in
a much more limited degree) as the Cardiacea, of fixing itself
firmly in the sand, generally choosing to have the umboes
covered by it, and the orifices of the tubes of the mantle
nearly perpendicular.

“Resting in this position on the margin of a sand-bank,
of which the swrrounding soil is mud, at too great a depth
to be disturbed by storms, the Isocardia of our Trish sea
patiently collects its food from the surrounding element,
assisted in its choice by the current it is capable of creating
by the alternate opening and closing of its valves.”
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CHAPTER XIII.

GASTRONOMIC CRITICISM.—FOOD FOR THE POOR.— COCKLES.—SPECIES.—
ADAPTATIONS.—LUCINA.—DIPLODONTA.

CARDIACEA AxD LUCINIDAZ.

Carprum, or Cockle.—The writer of a book like this should
not only be something of an epicure in a general way, so as
to have some discriminating appreciation of various flavours,
but should have especially made it his business to taste the
various kinds of eatable shell-fish, to give a critical opinion
of their respective merits. In both these respects, the pre-
sent writer feels his deficiency. Oysters and periwinkles
(besides having once suffered severely from mussels) consti-
tute the utmost amount of his experience in matters of ma-
lacological faste. He is ignorant of scallops and razor-fish;
and as to cockles, none have ever passed his lips, either hot
or cold, roasted, boiled, or raw, and he can only say, that in
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every condition they are considered most savoury and deli-
clous.

Still, however, it is pleasant to know that many a time
have the cockles of our coast afforded a good substantial
meal in some humble cottage, whose inhabitants might have
perished with hunger but for this providential supply; and
even in ordinary times, the utility of the esculent is attested
by heaps of emptied shells near the tenements of the poor.
This 1s the case in many parts of our coast, especially among
the northern islands of Scotland.

All the Cockles have a very large geniculated foot, which
they are said to use with great dexterity in making enormous
leaps; the siphons are very short and fringed, and the man-
tle freely open. The shells present great variety of form
and sculpture ; they are all more or less ribbed in a radiating
direction,—at least, those few species which are not distinctly
so still show linear traces without, and tooth-like termina-
tions within, of the same character. In many cases the ribs are
ornamented with beads or striee, or spines. The finest and
most numerous species abound in tropical climates, but still
the genus has a wide range; and although our species cannot
boast of much or very brilliant colouring, the ornamentation
is not to be despised. The British Cardia are—
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C. aculeatum : shell large, light, inflated, with about twenty
ribs adorned by prickles, the interstices of which are
smooth.

C. echinatum : shell more solid, with fewer ribs, and the in-
terstices cross-ribbed.

C. rusticum, generally called tuberculatum : shell thick, solid,
coloured by cross-bands of rich brown; ribs thick,
cross-ribbed, with little sharp tubercles.

C. edule : the common cockle, so frequently used as food;
has a rather obliquely oblong shell with furrowed ribs,
and almost always with a patch of dark colour inside
at the hinder part, and about the hinge. The animal
inhabits sands at low water in numbers together.
Among the Orkney Islands, during the late failure of
the potato-crop, many of the poorer people subsisted
almost entirely on cockles. :

C. nodoswm : shell small, rather square, with little oblong
seed-like tubercles on the close-set ribs.

C. Suecicum : a delicate, small, white, flattish species.

C. fasciatum : small, obliquely oval, banded with brown.

C. pygmeewn : like nodoswm, but with little round tubercles
on the ribs.

C. Norvegicum or levigatum : rather large, flattish, smooth.
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A remarkable circumstance noticed with regard to the
Cardia is, that those which inhabit sheltered localities have
much thinner shells than those which lie in coarse sands,
exposed to tidal currents; the covering strengthens in pro-
portion to the amount of protection required, just as a well-
known long-eared and patient quadruped is assisted in
bearing the violence to which he is exposed, by being pro-
vided with a remarkably thick skin; or as some among
mankind, having to encounter much rough treatment in the
world, are mercifully guarded by an extra degree of ob-
tuseness, an outer coating of hardiness, suited to their state.

LUCINIDZE,

I. Luorna, the genus from which the family is named, has
generally a round form, with a remarkably long foot, ca-
pable of being contracted within the mantle, which is
open and fringed ; the siphons are “sessile,” that is,
not protruding. The shell is generally white, rounded,
has no sinus in the impression of the mantle, but a
curious ¢longation of the anterior muscle. Of the
British species,—as to the shells,

L. borealis is the largest; it is round and regularly ridged
n a circular direction.
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L. leucoma (known as lactea) : smaller, without sculpture ;
ligament internal.

L. flexwosa : small, white, with folds at the sides.

L. divaricata : still smaller, with strize meeting at the centre,
and diverging towards the sides of the shell.

L. ferruginosa : minute, brown, heart-shaped.

II. DrpropoNTa rofundate is the only remaining British
mollusc of this group. It burrows in sand on our
southern shores, thence ranging to the Mediterranean.
The foot is pearly white, rather flat, and neither sipho-
nal tubes nor orifice could be found by Mr. Clark, who
examined 1t very carefully. The shell is very like a
Lucina, of around shape, smooth, with a broad, shining,
unsinuated pallial impression.
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CHAPTER XIV.

KELLADIZE, SPECIES AND HABITS ; MONTACUTA, TURTONIA, KELLIA, GALE-
OMMA, LEPTON.—OBSERVATIONS ON A LIVING CAPTIVE.—CYCLADID/E,
CYCLAS AND PISIDIUM,

KELLADIA AND CYCLADIDZ.

ArrHoueH compelled by our limits to pass quickly over the
little creatures composing these two groups, they are by no
means without interest. This is saying no more than might
be said of the smallest thing that has life ; but we shall find
among these tiny shell-fish instances of beauty in form and
nicety of adaptation.

The Kurrapim are marine, and have only one siphonal
opening ; their foot has a little groove, in which is inserted
a little hairy byssus; the valves of the shell are thin and
oval.

I. Mo~racura has no tubes, only one opening, a large
triangular-pointed foot, exserted forwards. The light, thin
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shell has a cartilage-pit in the hinge, two broad diverging
teeth, and no external ligament. The shell of
M. ferruginosa is really white, long, oval, smooth ;
M. bidentata, white, rather squarish-oblong ;
M. substriata, small, brown, striated obliquely, short.
The latter species is generally found attached to the spines

> By means of 1its

of the purple Spatangus, or «sea-urchin.’
byssus, or cable, it is fixed so firmly in its position, that 1t
is difficult to remove without breaking the delicate shell;
yet in spite of this power of firm adherence, the Montacuta
could not take the motto “always at home,” for its powers
of locomotion are remarkably great for so minute a creature,
and are doubtless exercised often. When on the move, it
stretches out the rounded point of its foot, and taking firm
hold, draws itself up, and rapidly repeating the act, gets
quickly over the ground.

TT. TurroNiA minute has one thin siphonal tube at the
short end, and the foot long and sharp, exserted from the
opposite. The shell is very small, oval, brown, with the
ligament outside, and two minute teeth in the front part of
the hinge within. ¢ It inhabits pools and crevices of rocks
between tide-marks,” sometimes adhering to little corallines.

II1. Kerria has one very short siphon at the back and



LEPTON. 79

a curiously tubular elongation, communicating by open edges

with the foot in front. The shell of

K. nitida is white, rather square, and flat, with one very
sharp cardinal and two broad lateral teeth in each
valve ;

K. suborbicularss, yellowish, similar in form, with a partly
internal ligament, no cardinal teeth, two short lateral
teeth in one valve ;

K. rubra, very minute, tinged with red, rounded in front,
squarish behind, hinge nearly as in K. suborbicuiaris,

The Kellie, sometimes among rocks and shells and some-"
times hiding under seaweeds, sometimes attached by their
byssus and at other times free, have doubtless their own
means of enjoyment unobserved in their quiet retreats.

IV. Lepron is so called from the square, flat, scale-like
form of its small, white shell. The following extracts from
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