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PREFACE.

This Manual, which, for six years occupied the Author's

unceasing attention, was intended as a companion to Gen.

Portlock’s Geology
;
and the desire to make it worthy of that

association led to an amount of labour and expense which

only a very extended circulation will repay.

The plan and title were taken from the “Manuel des

Mollusques” of M. Sander Bang, incomparably the best

work of its kind—for an acquaintance with which the author

was indebted to his friend and master, William Lonsdale

—

the founder of the “Devonian System’’ in Geology.

On the subject of classification and nomenclature the Author

followed the advice and example of his former colleague in

the Geological Society, the late Prof. Edward Eorbes
;

without whose approval he seldom added to, or deviated

from, the practice and plan of the “History of British

Mollusca.”

That be was right in taking this course, has been sanctioned

by the highest authority in this country ;—since the same

scheme has been employed by Prof. Owen in the Hunterian

Lectures and Catalogue. It has also been adopted by Dr. E.

Balfour in the Madras Museum
;
by the Bev. Prof. Henslow,

in his Beport to the British Association on the Formation of

Typical Collections
;
and by Prof. Morris in his Catalogue of

British Fossils.

It was the writer’s desire, by abstaining from the intro-
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IV PREFACE.

duction of personal and peculiar views, and by adhering to

whatever was well established and sanctioned by the best

examples, to make the work suitable for the use of Natural

History Classes in the Universities.

To facilitate reference, and meet the most general require-

ments, the number of large groups and genera of shells has

been restricted as much as possible, and those less important

or less understood, have been treated as “ sub -genera.’ 1 A
great many duplicate and unnecessary names have been men-

tioned only, as will be seen by a glance at the Index, where

they are printed in italics ; the writer’s own wishes coincide

with those of the distinguished botanist Sir J. E. Smith, that

“the system should not be encumbered with such names;”

but they have been admitted in deference to custom and

general opinion.*

The rules of the British Association, intended to secure

uniformity, have called into existence a few active opponents,

seeking to distinguish themselves by the employment of pre-

Linnean and MS. names, on the pretence of carrying out the

“ law of priority ” (p. 48). But this folly has reached its

height, and will fall into contempt when it has lost its t

novelty,f

The investigation of dates is the most disheartening work

upon which the time of an author can be employed
;

it is

never safe to take them second-hand, and even reference to >

the original works is not always satisfactory.^;

Those portions of the work have been treated in most

detail which throw light on particular branches of anatomy

and physiology
;
or on great natural history problems, such:

* Ail the blundering and bad spelling of English and French genus-makers will be

found carefully recorded in the “ Index Generum Malacozoorum,” by the accurate and 1

\amented Dr. Herrmannsen, a work indispensable to every writer on Conchology.

t One example will suffice. In an “ Athenseum ” report, by Prof. E. Forbes, the

name “ Lottia fulva ” was misprinted “ Jothia fulva ;
” but although immediately

corrected, the erratum was formally installed as a “ new genus,” in the works of (

Gray, Philippi, Catlow, Adams, and other conchologists !

t The dates on the title pages of Journals and Transactions of Scientific Societies,',

are not usually dates of publication, but refer to the years for which they are issued too

the subscribers. It is almost impoesir-e afterwards to correct these false dates.



PREFACE. V

as the value of species and genera, and the laws of geogra-

phical and geological distribution. It is in these departments

that the affinity of natural science to the highest kinds of

human knowledge ls most distinctly seen
;
and in them the

richest and noblest results are to be obtained. For to the
> i

thoughtful and earnest investigator, nature ever discloses

indications of harmony and order, and reflects the attributes

of the Maker.

The recreations of the young seldom fail to exercise a

serious influence on after life
;
and the utility of their pur-

suits must greatly depend on the spirit in which they are

followed. If wisely chosen and conscientiously prosecuted,

they may help to form habits of exact observation
;
they may

train the eye and mind to seize upon characteristic facts, and

to discern their real import; to discriminate between the

essential and the accidental, and to detect the relations of

phenomena, however widely separated and apparently unlike.

In this way “la belle Science” (as Mr. Gaskoin calls Con-

hology!) may acquire the influence of pursuits more usually

_ ^sorted to for mental development and discipline.

The wood-cuts have been principally executed by Miss

A. N. Waterhouse, of Marlborough House, from original

drawings by the Author
;
and although printed from stereo-

types, they have the advantage of accurately representing

what was wished to be shown.

The engravings of Mr. Wilson Lowry speak for themselves

;

many of the figures are from the specimens in his cabinet

;

and the interest he has taken in the work will be seen in the

care with which the technical characters of the shells are

expressed.

The above paragraphs, forming the principal portion of the

Preface to the first edition of this work, will suffice to show the

objects which the late Author had in view. A few additional
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words are required in order to indicate in what respects this edi- •

tion differs from its predecessor. In the first edition the work

:

consisted of three parts, in this it consists of two. In Part I.

.

is comprised the general remarks on the structure, distribution,

.

&c., of the Mollusca, while Part II. is devoted to the Sy-

nopsis of the Genera. The chapter on Tunicata has been

omitted, since they are more nearly allied to the Polyzoa*

than to the Mollusca proper, and since the treatment of the

Molluscoidan group would have made the work inconveniently

bulky. It seemed preferable, therefore, to devote a future

volume of the series to the Molluscoida (embracing both the

Tunicata and the Polyzoa) than to describe them in the

present work. The book has been subjected to a complete

revisal, and numerous alterations and additions have been.

made; but the reviser has interfered as little as possible >

#

with the Author’s original classification and systematic 1

arrangement.

A 3.
Sept.

}
1866.
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A

MANUAL OF THE MOLLUSCA.

PART I.

CHAPTEB I.

ON THE POSITION OF THE MOLLUSCA IN THE ANIMAL KINGDOM.

All known animals are constructed upon five different types,

and constitute as many natural divisions or sub-kingdoms.

1. The highest of these groups is separated from the next

below it by a sharp line of distinction. In it the main mass of

the nervous system is placed on the dorsal side of the body, and is

in no instance pierced by the alimentary canal. It is separated

from the alimentary canal by a partition, which in most cases

is bony, and divided into separate parts, known as vertebrae
;

while in a few it is cartilaginous, and not divided into distinct

parts. Vertebrae are a common feature amongst the Vertebrata,

as this sub-kingdom is called
;
but they do not form an essential

characteristic, as the name might seem to imply. Distinct

organs are devoted to the functions of respiration and circu-

lation
;

the sexes are generally distinct
;

each individual is

generally developed from a single egg. Blood red.

2. In the second sub-kingdom, or Molluscci, which is well

exemplified by the common garden snail, the nautilus, and the

oyster, the soft parts are in most cases protected by an external

sheli, which is harder than the bones of the vertebrates, and tho

covering of the crab and lobster. It consists almost entirely of

carbonate of lime, while the bones of the vertebrates contain a
large proportion of phosphate of lime. The shells of many of

the Brachiopoda, such as Lingula, and of a few of the Pteropoda,

B
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such as Conularia, are rich in the phosphate of lime. The
digestive cavity is completely separated from the walls of the

body. The nervous system consists of three pairs of ganglia,

except in the Brachiopoda, and these nervous centres are very

much scattered. Hence Professor Owen has proposed the term
Ileterogavgliata for the great group of Mollusca. The end of

the alimentary canal nearest the mouth is sui rounded by the

ganglia which supply the foot and head.

3. The various tribes of insects, spiders, crabs, starfishes,

echinoderms, entozoa, and worms, have no internal skeleton

;

but to compensate for it, their outer integument is sufficiently

hard to serve at once as a support, a covering, and a defence

for the soft parts. This external armature, like the bodies and
limbs which it covers, is divided into segments or joints, which
well distinguishes the members of this group from the others.

The propriety of arranging worms with insects will be seen, if

it be remembered that even the butterfly and bee commence
existence in a very worm-like form. This division of jointed

animals bears the name of the Annulosci. The nervous system

consists of ganglia arranged in pairs in the middle line of the

body. From this equal lateral development of the nervous

centres Professor Owen calls the group Homogangliata. The
nervous system is traversed by the alimentary canal. The
radiated animals form a part of this sub-kingdom.

4. The next sub-kingdom comprises most of the polypes,

such as sea-anemones, the fresh-water hydra, and corals, in

which the general cavity of the body communicates freely with

that of the digestive apparatus, on which account they are

called Ccelenteratci. The soft parts forming the body wall are

composed of two distinct membranes
;
there is no heart

;
no

apparent special respirator}7- organ
;
and in most cases very

slight traces of a nervous system.

5. All the animals not combined in the above groups, such as

the sponges, the foraminifera, and a large proportion of the

microscopic animalcules, form the last sub-kingdom, named
Protozoa. They are characterised by a general absence of any

special organ.

There seems to be a much closer relationship between the

molluscan and the protozoic sub-kingdoms than between the

molluscan and any of the others. It is always easier to pass'

from the highest part of a sub-kingdom downwards in the scale

of nature than to pass upwards. Thus we can step from one

form to another without meeting with any marked distinction

from the Cophalopods to the Brachic^ods, and from them to the
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Protozoa. In the same way we can pass from the highest of the

Annnlosa to the Protozoa. But we cannot find any continuous

succession of adult forms which will connect the Annulosa with

the Mollusca, or the Mollusca with the Vertebrata.

Much use is made of the terms high and low in speaking of

animals
;
and it is important to bear in mind that they are by

no means intended to imply that there is any difference in the

degree of perfection, or that one animal is less fitted to subservo

the purposes of life than another. By an animal of a low
organisation is simply meant one in which all the functions

of life are carried on by means of a few organs. The greater

the number of organs that are set apart to perform special

functions the higher is the animal said to be.

The evidence afforded by geological researches seems to show
that the leading types of animal structure have existed from a

comparatively early period in the history of the globe
;
and that

all forms which have left any indications of their existence

belong to one or other of these types. The oldest fossils known
at the present time belong to the Protozoa

;
but next to them

come the Mollusca.

By adding to the living population of the world, those forms
which peopled it in times long past, we may arrive at some
iim conception of the great scheme of the animal kingdom.
And if at present we see not the limits of the temple of nature,

aor fully comprehend its design,—at least we can feel sure that

here is a boundary to this present order of things
;
and that

here has been a plan, such as we, from our mental constitu-

:ion, are able to appreciate, and to study with ever-increasing

idmiration.

Classes of the Mollusca.

This sub-kingdom consists of two gioat groups, viz., the
nollusca proper and the molluscoida. The mollusca are animals
vith soft bodies, enveloped in a muscular skin, and usually
protected by a univalve or bivalve shell. That part of their

ntegument which contains the viscera and secretes the shell, is

ermed the mantle ; in the univalves it takes the form of a sac,

vith an opening in front, from which the head and locomotive
trgans project : in the bivalves it is divided into two lobes.

The univalve mollusca are encephaloas, or furnished with a
listinct head

;
they have eyes and tentacula, and the mouth if

trmed either with jaws or with tooth straps.* Cuvier has

* One of ihe drawbacks to the study of mollusca is the prevalence of such teims as

aw«, arms, feet, &c. The reader must not suppose that the parts so designated nro

B 2
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divided them into three classes, founded on the modifications co

their feet, or principal locomotive organs.

1. The cuttle-fishes constitute the first class, and are terme

Fig. 1.* Oral aspect of a Cephalopod.

Cephalopoda,f because their feet, or more properly arms, arn

so attached to the head as to form a circle round the mouth.

2. In the Gasteropoda,

\

or snails, the under side of the bod']

Fig. 2. A Gasteropoda Fig. 3. A Pteropod. J

forms a single muscular foot, on which the animals creep o

glide.

homologous in the vertebrata and in the mollusca. When applied to the latter, th

terms are vague and indefinite in meaning.

* Fig. 1. Loligo vulgaris, Lam. j. From a specimen taken off Tenby, by J. t'

Bowerbank, Esq. The mandibles are seen in the centre, surrounded by the circuit

lip, the buccal membrane (with two rows of small cups on its lobes), the eight sessil

aims, and the long pedunculated tentacles (<), with their enlarged extremities or clut

(e). The dorsal aims are lettered d, the funnel/,

t From cephale, the head, and poda, feet. See the frontispiece and pi. I.

t Gaster, the under side of the body.

§ Fig. 2. Helix desertorum, Forskal. From a living specimen in the British Museun i

March, 1850.

1
Fig. 3. HyaUea tridentata, Lam., from Quoy and Gaimard.
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3. The Pteropoda * inhabit the sea only, and swim with a pair

of fins, extending outwards from the sides of the head.

The other mollusca are acephalous, or destitute of any distinct

head
;
they are all aquatic, and most of them are attached, or

have no means of moving from place to place. They are divided

into three classes, characterised by modifications in their breath-

ing-organ and shell.

4. The Brachiopoda f are bivalves, having one shell placed on

the back of the animal, and the other in front
;
they take their

name from two long ciliated arms, developed from the sides of

Figs. 4, 5, 6. Brachiopoda.!

the mouth, with which they create currents that bring them
food. These arms were formerly supposed to take the place of

the feet in the previously-mentioned classes. They are, how-
ever, essentially breathing organs, and consequently the term

Brachionobranchia (arm-breathers) has been proposed for the

erroneous one of Brachiopoda (arm-footed).

5. The Lamellibranchiata, § or ordinary bivalves (like the

oyster), breathe by two pairs of gills, in the form of flat mem-
branous plates, attached to the mantle

;
one valve is applied to

the right, the other to the left side of the body. This class is

sometimes called Conchifera.

The Tunicata have no shell, but are protected by an elastic,

gelatinous tunic, with two orifices
;
the breathing organ takes

' the form of an inner funic, or of a riband stretched across the

. internal cavity. These together with the Polyzoa, and perhaps

* Pteron , a wing.

t Brarhion , an arm.

t Fig. 4. (3.) Rhynchonetla psittacea, Chem. sp. t dorsal valve, with the animal

(after Owen). 5, 6, Terebratula australis, Quoy. From specimens collected by Mr-

J-ukes. (2.) Ideal side view of both valves (/, the cardinal muscles, by which the valves

ure opened). (1.) Dorsal valve. Tl»ese woodcuts have been kindly lent by Mr. J. Q,
1
Cray.

S Lamellibr xnchiata, plate-gilled.
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tlie Brachiopoda, form the sub-class of Molluscoida. In the

first edition the Tunicata were described in detail, but they are

omitted in this for reasons stated in the preface.

Five of these modifications of the molluscan type of organi-

sation were known to Linnaeus, who referred the animals of all

his genera of shell-fish to one or other of them
;

* but unfortu-

nately he did not himself adopt the truth which he was the

first to see
;
and here, as in his botany, employed an artificial,

in preference to a natural method.
The systematic arrangement of natural objects ought not,

however, to be guided by convenience, nor “ framed merely for

ihe purposes of easy remembrance and communication.” The

true method must be suggested by the objects themselves, by

their qualities and relations ;—it may not be easy to learn, it

may require perpetual modification and adjustment, but inas--

much as it represents the existing state of knowledge it will aid

x The Lirmaean types were—Sepia, Limax, Clio, Anoitua, Ascidia. Terebratula

was included with Anomia, its organisation being unknown.

1 Mya truncnta, L. k. From Forbes and Hanley.

} Ascidia mentula . Mull. Ideal representation ; from a specimen dredged by Mr

Bowerbank, off Tenby.
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in the understanding of the subject, whereas a “dead and

arbitrary arrangement ” is a perpetual bar to advancement,
“ containing in itself no principle of progression.”

(
Coleridge .)

Habits and Economy of the Mollusca.

Every living creature has a history of its own
;

each has

characteristics by which it may be known from its relatives

;

each has its own territory, its appropriate food, and its duties

to perform in the economy of nature. Our present purpose,

however, is to point out those circumstances, and trace the

progress of those changes which are not peculiar to individuals

or to species, but have a wider application, and form the history

of a great class.

In their infancy the molluscous animals are more alike, both

in appearance and habits, than in after life
;
and the fry of the

aquatic races are almost as different from their parents as the

caterpillar from the butterfly. The analogy, however, is reversed

in one respect ;
for whereas the adult shell-fish are often seden-

tary, or ambulatory, the young are all swimmers
;
so that by

means of their fins and the ocean-currents, they travel to long

distances, and thus diffuse their race as far as a suitable climate

and conditions are found. Myriads of these little voyagers

drift from the shores into the open sea and there perish
;
their

tiny and fragile shells become part of a deposit constantly

accumulating, even in the deepest parts of the sea.

Some of these little creatures shelter themselves beneath the

shell of their parent for a time, and many can spin silken

threads with which to moor themselves, and avoid being drifted

away. They all have a protecting shell, and even the young
bivalves have eyes at this period of their lives, to aid them in

choosing an appropriate locality.

After a few days, or even less, of this sportive existence, the

sedentary tribes settle in the place they intend to occupy during
the remainder of their lives. The tunicary cements itself to

rock or sea-weed
;
the ship-worm adheres to timber, and the

"oholas and litliodomus to limestone rocks, in which they soon

excavate a chamber which renders their first means of anchorage
unnecessary. The mya and razor-fish burrow in sand or mud

;

the mussel and pinna spin a byssus
;
the oyster and spondyhis

attach themselves by spines or leafy expansions of their shell

;

the brachiopoda are all fixed by similar means, and even some
of the gasteropods become voluntary prisoners, as the hipponyx

and vermetae.
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Other tribes retain the power of travelling at will, and shift

their quarters periodically, or in search of food; the river-

mussel drags itself slowly along by protruding and contracting

its flexible foot ; the cockle and trigonia have the foot bent,

enabling them to make short leaps
;
the scallop [peden opercu-

laris
)
swims rapidly by opening and shutting its tinted valves.

Nearly all the gasteropods creep like the snail, though some are

much more active than others
;
the pond-snails can glide along

the surface of the water, shell downwards
;
the nucleobranchs

and pteropods swim in the open sea. The cuttle-fish have a i

strange mode of walking, head downwards, on their outspread

arms
;
they can also swim with their fins, or with their webbed

.

arms, or by expelling the water forcibly from their branchial

chamber; the calamary can even strike the surface of the seai

with its tail, and dart into the air like the flying-fish.

—

(
Owen .)

By these means the mollusca have spread themselves over

every part of the habitable globe
;
every region has its tribe

;

every situation its appropriate species
;
the land-snails frequent t

moist places, woods, sunny banks and rocks, climb trees, or

burrow in the ground. The air-breathing limneids live in

fresh-water, only coming occasionally to the surface
;
and the

auriculas live on the sea-shore, or in salt-marshes. In the sea

each zone of depth has its molluscous fauna. The limpet and
periwinkle live between tide-marks, where they are left dry

twice a day
;
the troclii and purpuras are found at low water,

amongst the sea-weed; the mussel affects muddy shores, the-

cockle rejoices in extensive sandy flats. Most of the finely-

-

coloured shells of the tropics are found in shallow water, or

amongst the breakers. Oyster-banks are usually in four or

five fathoms water; scallop-banks at twenty fathoms. The
terebratulce are found at still greater depths, commonly at fifty

fathoms, and sometimes at one hundred fathoms, even in Polar

seas. The fairy-like pteropoda, the oceanic snail, and multi-

tudes of other floating molluscs, pass their lives on the open
sea, for ever out of sight of land

;
whilst the litiopa and scyllcea

follow the gulf-weed in its voyages, and feed upon the green

delusive banks.

The food of the mollusca is either vegetable, infusorial, orr

animal. All the land-snails are vegetable-feeders, and their'

depredations are but too well known to the gardener and
farmer

;
many a crop of winter corn and spring tares has been ?

wasted by the ravages of the “small grey slug.” They have
their likings, too, for particular plants, most of the pea-tribe

and cabbage-tribe are favourites, but they hold white mustard



HABITS AND ECONOMY OF THE MOLLIJSCA. 9

in abhorrence, and fast or shift their quarters while that crop is

on the ground.* Some, like the “ cellar-snail,” feed on crypto-

gamic vegetation, or on decaying leaves
;
and the slugs are

attracted by fungi ,
or any odorous substances. The round-

mouthed sea-snails are nearly all vegetarians, and consequently

limited to the shore and the shallow waters in which sea-weeds

grow. Beyond fifteen fathoms, almost the only vegetable pro-

duction is the nullipore
;
but here corals and horny zoophytes

take the place of algos, and afford a more nutritious diet.

The whole of the bivalves, and other headless molluscs live

on infusoria, or on microscopic plants, brought to them by the

current which their ciliary apparatus perpetually excites
;
such,

too, must be the sustenance of the magilus, sunk in its coral

bed, and of the calyptrcea, fettered to its birth-place by its cal-

careous foot.

The carnivorous tribes prey chiefly on other shell-fish, or on

zoophytes
;
since, with the exception of the cuttle-fishes, their

organisation scarcely adapts them for pursuing and destroying

other classes of animals. One remarkable exception is formed

by the stilifer, which lives parasitically on the star-fish and sea-

urchin
;

and another by the testacella
,
which preys on the

common earth-worm, following it in its burrow, and wearing
a buckler, which protects it in the rear.

Most of the siphonated univalves are animal-feeders
;

the

carrion-eating stromb and whelk consume the fishes and other

creatures, whose remains are always plentiful on rough and
rocky coasts. Many wage war on their own relatives, and
take them by assault

;
the bivalves may close, and the oper-

culated nerite retire into his home, but the enemy, with rasp-

like tongue, armed with siliceous teeth, files a hole through
the shell,—vain shield where instinct guides the attack ! Of
the myriads of small shells which the sea heaps up in every
sheltered “ ness,” a large proportion will be found thus bored
by the whelks and purples; and in fossil shell-beds, such as

that in the Touraine, nearly half the bivalves and sea-snails

are perforated,—the relics of antediluvian banquets.

This is on the shore, or on the bed of the sea
;
far away from

land the carinaria and firola pursue the floating acalephe

;

and
the argonaut, with his relative the spirilla, both carnivorous,

are found in the “high seas,” in almost every quarter of the

globe. The most active and rapacious of all are the calamaries

* Dilute lime-water and very weak alkaline solutions are more fatal to snails than
even salt.

B 3
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and cuttles, who vindicate their high position in the naturalists’
“ system,” by preying even on fishes.

As the shell-fish are great eaters, so in their turn they afford

food to many other creatures
;
fulfilling the universal law of

eating and being eaten. Civilised man still swallows the

oyster, although snails are no longer reckoned “a dainty dish;”

mussel, cockles, and periwinkles are in great esteem with

children and the other unsophisticated classes of society
;
and

so are scallops and the haliotis, where they can be obtained.

Two kinds of whelk are brought to the London market in great

quantities; and the arms of the cuttle-fish are eaten by the

Neapolitans, and also by the East Indians and Malays. In

seasons of scarcity, vast quantities of shell-fish are consumed
by the poor inhabitants of the Scotch and Irish coasts.* Still

more are regularly collected for bait
;
the calamary is much

.

used in the cod-fishery, off Newfoundland, and the limpet and
whelk on our own coasts.

Many wild animals feed on shell-fish
;
the rat and the raccoon i

seek for them on the sea-shore when pressed by hunger
;
the

South American otter, and the crab-eating opossum constantly

resort to salt-marshes, and the sea, in order to prey on the

mollusca
;
the great whale lives habitually on the small floating

pteropods
;

sea-fowl search for the littoral species at every

ebbing tide; whilst, in their own element, the marine kind

are perpetually devoured by fishes. The haddock is a “great:

conchologist
;
” and some rare northern sea- shells have been

rescued, unbroken, from the stomach of the cod
;
whilst even

the strong valves of the cyprina are not proof against the teeth

of the cat-fish
(
anarhicas).

They even fall a prey to animals much their inferiors in

sagacity; the star-fish swallows the small bivalve entire, and.

dissolves the animal out of its shell
;
and the bubble-shell

(pliiline), itself predacious, is eaten both by star-fish and sea-

anemone (actinia).

The land-snails afford food to many birds, especially to the

thrush tribe
;
and to some insects, for the luminous larva of

the glow-worm lives on them, and some of the large predacious

beetles (e.g., carabus violaceus and goerius olens), occasionally

kill siugs.

The greatest enemies of tho mollusca, however, are those of

* See Hugh Miller’s “Scenes and Legends of the North of Scotland.” The Kjok;»•

kenmodings, or kitchen refuse-heaps, which have been found so abundantly in Den-

mark, Scotland, New Zealand, and elsewhere, are sum Mimes hundreds of yards m
length, and composed almost entirely of shells.
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their own nation. Scarcely one-half the shelly tribes graze

peacefully on sea-weed, or subsist on the nutrient particles

which the sea itself brings to their mouths
;
the rest browse

on living zoophytes, or prey upon the vegetable-feeders.

Yet in no class is the instinct of “ self-preservation” stronger,

nor the means of defence more adequate
;

their shells seem
expressly given to compensate for the slowness of their move-
ment, and the dimness of their senses. The cuttle-fish escapes

from attack by swimming backwards and beclouding the water

with an inky discharge
;
and the sea-hare

(
aplysia

)

pours out,

when irritated, a copious purple fluid, formerly held to be

poisonous. Others rely on passive resistance, or on conceal-

ment, for their safety. It has been frequently remarked that

molluscs resemble the hue and appearance of the situation they

frequent; thus, the limpet is commonly overgrown with balani

and sea-weed, and the ascidian with zoophytes, which form an
effectual disguise

;
the lima and modiola spin together a screen

of grotto-work. One ascidian [a. cochligera
)
coats itself with

shell-sand, and the carrier-trochus cements shells and corals to

the margin of its habitation, or so loads it with pebbles, that

it looks like a little heap of stones.

It must be confessed that the instincts of the shell-fish are

of a low order, being almost limited to self-preservation, the

escape from danger, and the choice of food. An instance of

something like social feeling has been observed in a Boman
snail

(
helix pomatia), who, after escaping from a garden, re-

turned to it in quest of his fellow-prisoner ;—but the accom-
plished naturalist who witnessed the circumstance hesitated to

record a thing so unexampled. The limpet, too, we learn from
the observations of Mr. George Eoberts, of Lyme Begis, is fond
of home, or at least possesses a knowledge of topography, and
returns to the same roost after an excursion with each tide.

Professor Forbes has immortalised the sagacity of the razor-

fish, who submits to be salted in his hole, rather than expose
himself to be caught, after finding that the enemy is lying in

wait for him. On the other hand, Mr. Bowerbank has a curious
example of “ instinct at fault,” in the fossil spine of a sea-

urchin, which appears to have been drilled by a carnivorous
gasteropod.

We have spoken of shell-fish as articles of food but they have
other uses, even to man

;
they are the toys of children, who

hear in them the roaring of the sea
;
they are the pride of

“ collectors ”—whose wealth is in a cone or “ wentle-trap
;

” *

* Tlie extravagant prices that have been given for rare shells are less to be regretted
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and they are the ornaments of barbarous tribes. The Friendly-

Islander wears the orange-cowry as a mark of chieftainship

(Stutchbury ), and the New Zealander polishes the elenchus into

an ornament more brilliant than the “pearl ear-drop” of

classical or modern times. [Clarke.) One of the most beautiful

substances in nature is the shell-opal, formed of the remains of

the ammonite. The forms and colours of shells (as of all other

natural objects), answer some particular purpose, or obey some
general law

;
but besides this, there is much that seems specially

intended for our study, and calculated to call forth enlightened

admiration. Thus the tints of many shells are concealed during

life by a dull external coat, and the pearly halls of the nautilus

are seen by no other eyes than ours. Or descending to mere
“ utility,” how many tracts of coast are destitute of limestone,

but abound in shell-banks which may be burned into lime
;
or

m shell-sand, for the use of farmers.*

Not much is known respecting the individual duration of the

shell-fish, though their length of life must be very variable.

Many of the aquatic species are annuals, fulfilling the cycle of

their existence in a single year
;
whole races are entombed in

the wintry tide of mud that grows from year to year in the beds

of rivers, and lakes, and seas
;
thus, in the Wealden clay we

find layer above layer of small river- snails, alternating with

thin strata of sediment, the index of immeasurably distant

years. Dredgers find that whilst the adults of some shell-fish

can be taken at all seasons, others can be obtained late in the

autumn or winter only; those caught in spring and summer
being young, or half-grown

;
and it is a common remark that

dead shells (of some species) can be obtained of a larger size

than any that we find alive, because they obtain their full

growth at a season when our researches are suspended. Some
species require part of two years for their full development

;

the young of the doris and eolis are born in the summer time,

in the warm shallows, near the shore
;

on the approach of

because they have induced voyagers to collect. Mere shell-collecting, however, is no

more scientific than pigeon- fancying, or the study of old china. For educational pur-

poses the best shells are the types of genera, or species which illustrate particular

points of structure ; and, fortunately for students, the prices have been much diminished

of late years. A Carinaria, once “ worth 100 guineas” (Sowerby), is now worth Is.

only ; a wentle-trap which fetched 40 guineas in 1701 (Rumpliius) was worth only

20 guineas in 1753, and may now be had for 5s. The Conus gloria-maris has fetched

£50 more than once, and Cypreea umbilicata has been sold for £30.

* Shell-sand is only beneficial on peaty soils, or heavy clay land. It sometimes

hardens into limestone, as on the coast of Devon ; and at Guadaloupe, where it com
tains littoral shells and human skeletons of recent date.



HABITS AND EGONOIUT OF THE MOLLUSCA. 13

winter they retire to deeper water, and in the following spring

return to the tidal rocks, attain their full growth early in the

summer, and after spawning-time disappear.

The land-snails are mostly biennial
;
hatched in the summer

and autumn, they are half-grown by the winter time, and
acquire their full growth in the following spring or summer.
In confinement, a garden-snail will live for six or eight years

;

but in their natural state it is probable that a great many die

in their second winter, for clusters of empty shells may be

found, adhering to one another, under ivied walls, and in other

sheltered situations
;

the animals having perished in their

hybernation. Some of the spiral sea-shells live a great many
years, and tell their age in a very plain and interesting man-
ner, by the number of fringes

(
varices

)
on their whorls

;
the

contour of the ranella and mure

x

depends on the regular re-

currence of these ornaments which occur after the same inter-

vals in well-fed individuals, as in their less fortunate kindred.

The ammonites appear by their varices
,
or periodic mouths

(PI. III., fig. 3), to have lived and continued growing formally

years.

Many of the bivalves, like the mussel and cockle, attain their

full growth in a year. The oyster continues enlarging his shell

by annual “ shoots,” for four or five years, and then ceases to

grow outwards
;
but very aged specimens may be found, espe-

cially in a fossil state, with shells an inch or two in thickness.

The giant-clam
(
tridacna ), which attains so large a size that

poets and sculptors have made it the cradle of the sea-goddess,

must enjoy an unusual longevity
;

living in the sheltered

lagoons of coral islands, and not discursive in its habits, the

corals grow up around until it is often nearly buried by them
;

but although there seems to be no limit to its life (though it may
live a century for all that we know), yet the time will probably
come when it will be overgrown by its neighbours, or choked
with sediment.

The fresh-water molluscs of cold climates bury themselves
during winter in the mud of ponds and rivers

;
and the land-

snails hide themselves in the ground, or beneath moss and
dead leaves. In warm climates they become torpid during the

hottest and driest part of the year.

Those genera and species which are most subject to this
“ summer sleep ” are remarkable for their tenacity of life

;
and

numerous instances have been recorded of their importation
from distant countries in a living state. In June, 1850, a

living pond-mussei was sent to Mr. Gray from Australia, which
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had been more than a year out of water.* The pond-snails

(ampullarice
)
have been found alive in logs of mahogany from

Honduras (Mr. Pickering)
;
and M. Caillaud carried some from

Egypt to Paris packed in saw-dust. Indeed, it is not easy to

ascertain the limit of their endurance
;
for Mr. Laidlay having

placed a number in a drawer for this purpose, found them alive

after Jive years, although in the warm climate of Calcutta. The
cyclostomas, which are also operculated, are well known to survive

imprisonments of many months; but in the ordinary land-

snails such cases are more remarkable. Some of the large

tropical bulimi, brought by Lieutenant Graves from Valparaiso,

revived after being packed, some for thirteen, others for twenty
months. In 1849 Mr. Pickering received from Mr. Wollaston

a basket-full of Madeira snails (of twenty or thirty different

species), three-fourths of which proved to be alive after several

months’ confinement, including a sea voyage. Mr. Wollaston

has himself told us that specimens of two Madeira snails
(
helix

papilio and tectiformis

)

survived a fast and imprisonment in

pill-boxes of two years and a half, and that a large number of

the small helix turricula, brought to England at the same time,

were all living after having been enclosed in a dry bag for a

vear and a half.
*/

But the most interesting example of resuscitation occurred to

a specimen of the Desert snail, from Egypt, chronicled by Dr.

Baird. f This individual was fixed to a tablet in the British

Museum on the 25th of March, 1846
;
and on the 7th of March,

1850, it was observed that he must have come out of his shell

in the interval (as the paper had been discoloured, apparently

in his attempt to get away)
;
but finding escape impossible, had

again retired, closing his aperture with the usual glistening

film
;
this led to his immersion in tepid water and marvellous

recovery. Advantage was taken of this circumstance for making
a sketch of the living animal (Fig. 2).

The permanency of the shell-bearing races is effectually pro-

vided for by their extreme fecundity
;
and though exposed to a

hundred dangers in their early life enough survive to re-people

the land and sea abundantly. The spawn of a single doris may
contain 600,000 eggs (Darwin)

;
a river-mussel has been esti-

mated to produce 300,000 young in one season, and the oyster

cannot be much less prolific. The land-snails have fewer enemies,

and lay fewer eggs.

* “ It was alive 498 days after it was taken from the pond ; and in the interim

had been only twice for a few hours in water, to see if it was alive.”—Rev. IT. o.

Kevunham. t Ann, Nat. Hist. 1850.
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Lastly, the mollusca exhibit the same instinctive care with

insects and the higher animals in placing their eggs in situations

where they will be safe from injury, or open to the influences

of air and heat, or surrounded by the food which the young
will require. The tropical bulimi cement leaves together to

protect and conceal their large bird-like eggs
;
the slugs bury

theirs in the ground
;

the oceanic-snail attaches them to a

floating raft
;
and the argonaut carries them in her frail boat.

The horny capsules of the whelk are clustered in groups, with

spaces pervading the interior for the free passage of sea water

;

and the nidamental ribbon of the doris and eolis is attached to a

rock or some solid surface from which it will not be detached by
the waves. The river-mussel end cyclas carry their parental

care still further, and nurse their young in their own mantle,

or in a special marsupium, designed like that of the opossum,
to protect them until they are strong enough to shift for

themselves.

If any one imbued with the spirit of Paley or Chateaubriand,

should study these phenomena, he might discover more than
the “ barren facts ” which alone appear without significance to

the unspiritual eye; he would see at every step fresh proofs of

the wisdom and goodness of God, who thus manifests His great-

ness by displaying the same care for the maintenance of His
feeblest creatures as for the well-being of man and the stability

of the world.

Structure and Physiology of the Mollusca.

Molluscous animals possess a distinct nervous system, instru-

ments appropriated to the five senses, and muscles by which
they execute a variety of movements. They have organs, by
which food is procured and digested

;
a heart, with arteries

and veins, through which their colourless fluids circulate
;

a
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breathing-organ
;

and, in most instances, a protecting shell.

They produce eggs, and the young generally pass through
one preparatory, or larval, stage.

The nervous system
,
upon which sensation and the exercise ol

'

muscular motion depend, consists of a brain or principal centre,

and of various nerves possessing distinct properties : the optic •

nerves are only sensible of light and colours
;

the auditory

nerves convey impressions of sound
;
the olfactory

,

of odours
;

the gustatory, of flavours
;
whilst the nerves of touch or feeling

are widely diffused, and indicate in a more general way the

presence of external objects. The nerves by which motion is

produced are distinct from these, but so accompany them as to

appear like parts of the same cords. Both kinds of nerves

cease to act when their connection with the centre is interrupted

or destroyed. There is reason to believe that most of the move-
ments of the lower animals result from the reflection of external

stimulants (like the process of breathing in man), without the

intervention of the will.*

In the mollusca
,
the principal part of the nervous system is a

ring surrounding the throat
(
oesophagus), and giving off nerves

to different parts of the body. The points from which the

nerves radiate are enlargements termed centres {ganglia), those

on the sides and upper part of the ring represent the brain, and

supply nerves to the eyes, tentacles, and mouth
;
other centres,

connected with the lower side of the oesophageal ring, send

nerves to the foot, viscera, and respiratory organ. In the

bivalves the branchial centre is the most conspicuous, and is

situated on the posterior adductor muscle. In the tunicaries

the corresponding nervous centre may be seen between the two

orifices in the muscular tunic. This scattered condition of the

nervous centres is eminently characteristic of the entire sub-

kingdom.
Organs of special sense.—Sight. The eyes are two in number,

placed on the front or sides of the head
;
sometimes they are

sessile, in others stalked, or placed on long pedicels (
ommatophora ).

The eyes of the cuttle-fisheo resemble those of fishes in their

large size and complicated structure. Each consists of a strong

fibrous globe {sclerotic), transparent in front {cornea), with the

opposite internal surface {retina) covered by a dark pigment

which receives the rays of light. This chamber is occupied by

an aqueous humour, a crystalline lens, and a vitreous humour,

as in the human eye. In the strombidce, the eye is not less

highly organised, but in most of the gasteropoda it has a more

* See “Muller’s Elements of Physiology,” edited by Dr. Baly.



STRUCTURE AND PHYSIOLOGY OF THE MOLLUSCA. 17

• simple structure, and perhaps only possesses sensibility of light

without the power of distinct vision. The larval bivalves have

i also a pair of eyes in the normal position (Fig. 30) near the

: mouth
;
but their development is not continued, and the adults

are either eyeless, or possess merely rudimentary organs of

« vision, in the form of black dots
(
ocelli

)
along the margin of the

-mantle.* These supposed eyes have been detected in a great

Fig. 10. Pecten varius. t

many bivalves, but they are most conspicuous in the scallop,

which has received the name of argus from Poli on this account

(Fig. 10).

In the tunicaries similar ocelli are placed between the tentacles

which surround the orifices.

Sense of Hearing. In the highest cephalopods, this organ

consists of two cavities in the rudimentary cranium which pro-

tects the brain
;
a small calcareous body or otolithe is suspended

in each, as in the vestibular cavities of fishes. Similar auditory
capsules occur near the base of the tentacles m the gasteropoda

,

and they have been detected, by the vibration of the otolithes,

in many bivalves and brachiopods. With the exception of

* “ Each possesses a cornea, lens, choroid, and nerve ; they are, without doubt,
organs of vision.” {Garner.) The same conclusion is arrived at by Duvemoy in a

l «*per in the Annales des Sciences Naturelles for 1852.

t Pecten varius , L., from a specimen dredged by Mr. Bowerbank, off Tenby
tn. the pallia! curtains

;
br, the branchiae.

'i Fig. 11. Tentacle of Eolis coronata, Forbes, from Alder and Hancock.
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tritonia and eolis, none of the mollusca have been observed to

emit sounds. (Grant.)

Sense of Smell. This faculty is evidently possessed by the.

cuttle-fishes and gasteropods
;
snails discriminate their food by

it, slugs are attracted by offensive odours, and many of the-

marine zoophctga may be taken with animal baits. In the pearly
nautilus there is a hollow plicated process beneath each eye,

.

which M. Valenciennes regards as the organ of smell.* Messrs.

.

Hancock and Embleton attribute the same function to the .

lamellated tentacles of the nudibranchs, and compare them with i

the olfactory organs of fishes.

The labial tentacles of the bivalves are considered to be

organs for discriminating food, but in what way is unknown
(Fig. 18, l, t). The sense of taste is also indicated rather by the

habits of the animals and their choice of food than by the

structure of a special organ. The acephala appear to exercise

little discrimination in selecting food, and swallow anything

that is small enough to enter their mouths, including living:

animalcules, and even the sharp spicula of sponges. In some •

instances, however, the oral orifice is well guarded, as in pecten

(Fig. 10). In the Encephala the tongue is armed with spines,

employed in the comminution of the food, and cannot possess a

very delicate sense. The more ordinary and diffused sense of

touch is possessed by all the

mollusca
;

it is exercised by the

skin, which is everywhere soft

:

and lubricous, and in a higher

degree by the fringes of the bi-

valves (Fig. 12), and by the fila-

ments and tentacles
(
vibracula

)

of the gasteropods
;

the eye-

pedicels of the snail are evidently

endowed with great sensitiveness in this respect. That shell-fish

are not very sensible of pain, we may well believe, on account

of their tenacity of life, and the extent to which they have the

power of reproducing lost parts.

Muscular System. The muscles of the mollusca are principally

connected with the skin, which is exceedingly contractile in

every part. The snail affords a remarkable, though familiar

instance, when it draws in its eye-stalks by a process like the

* Mr. Owen regards the membranous lamella between the oral tentacles and in

front of the mouth, as the seat of the olfactory sense. See Fig. 51

t Fig. 12. Leplon squamosum ,
Mont., from a drawing by Mr. Alder, in the British

Mollusca ; copied by permission of Mr. Van Voor>“-
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inversion of a glove-finger
;

the branching gills of some of

the sea-slugs, and the tentacles of the cuttle-fishes are also

eminently contractile.*

The inner tunic of the ascidians (Fig. 8, t) presents a beautiful

example of muscular tissue, the crossing fibres having much
the appearance of basket-work

;
in the transparent salpians,

these fibres are grouped in flat bands, and arranged in charac-

teristic patterns. In this class
(
tunicata

)
they act only as

sphincters (or circular muscles), and by their sudden contraction

expel the water from the branchial cavity. The muscular foot

of the bivalves is extremely flexible, having layers of circular

fibres for its protrusion (Fig. 18, /), and longitudinal bands for

its retraction (Fig. 30 *) ;
its structure and mobility has been

compared to that of the human tongue.

In the burrowing shell-fish (such as

solen), it is very large and powerful, and
in the boring species, its surface is

studded with siliceous particles
(
spicula

),

which renders it a very efficient instru-

ment for the enlargement of their cells.

{Hancock). In the attached bivalves it

is not developed, or exists only in a rudi-

mentary state, and is subsidiary to a gland which secretes the
material of those threads with which the mussel and pinna
attach themselves (Fig. 13). These threads are termed the
hyssus ; the plug of the anomia and the pedicel of terebratula
are modifications of the byssus.

In the cuttle-fishes alone we find muscles attached to internal
cartilages which represent the bones of vertebrate animals

;
the

muscles of the arms are inserted in a cranial cartilage, and those
of the fins in the lateral cartilages.

Muscles of a third kind are attached to the shell. The valves
of the oyster (and other mono-myaries

)

are connected by a
single muscle; those of the cytlierea (and ocner di-myaries), by
two

;
the contraction of which brings the valves together.

They are hence named adductors; and the part of the shell

Fig. 13. Dreissena .

t

* The muscular fibres of molluscs frequently present the transverse stripes which
characterise voluntary muscles in the higher animals. Striped muscular fibre has been
observed in Salpa

( Huxley ); and iri Waldheimia australis by Hancock ; a strict search
was made by that able anatomist for the purpose of discovering such fibre amongst the
hingeless brachiopods, but without success. Striped fibres have been seen in the
gasteropods.

t Fig. 13. Dreissena polymorphu (Pallas sp.), from the Surrej timber-docks
f, foot ; h, byssus.
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to which they are attached is always indicated by scars

(Fig. 14, a, a').

The border of the mantle is also muscular, and the place of

its attachment is marked in the shell by a line called the pallial

impression
(p) ;

the presence of a bay, or sinus (s), in this line,

shows that the animal had retractile siphons
;
the foot of the

animal is withdrawn by retractor muscles also attached to the

shell, and leaving small scars near those of the adductors

(Fig 30*).

The gasteropods withdraw into their shells when alarmed, by
a shell-muscle, which passes into the foot, or is attached to the

operculum ; its impression is horse -shoe-shaped in the limpet,

as also in navicella, concholepas, and the nautilus
;

it becomes
deeper with age. In the spiral univalves, the scar is less con-

spicuous, being situated on the columella
,
and sometimes divided,

forming two spots. It corresponds to the posterior retractors in

the bivalves.

Digestive System. This part of the animal economy is all-

important in the radiate classes, and scarcely of less consequence

in the mollusca. In those bivalves, which have a large foot, the

digestive organs are concealed in the upper part of that organ
;

the mouth is unarmed, except by two pairs of soft membranous

* Fig. 14. Cytherea chione, L., coast, of Devon (original); h, the hinge ligament

u, the umbo ; l, the lunule ; c. cardinal tooth ; 1 1\ lateral teeth ; a , anterior adductor ;

a posterior adductor
; p, pallial impression ; s, sinus, occupied by retractor of the

siphons.
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palpi, which look like accessory gills (Fig. 18, l
,

t). The
ciliated arms of the brachiopods occupy a similar position

(Figs. 4, 5, 6). The encephalous mollusca are frequently armed
with horny jaws, working vertically like the mandibles of a

bird
;
in the land-snails, the upper jaw is opposed only by the

denticulated tongue, whilst the limneids have two additional

horny jaws, acting laterally. The tongue is muscular and
armed with recurved spines (or lingual teeth), arranged in a

great variety of patterns, which are eminently characteristic of

the genera.* Their teeth are amber-coloured, glossy, and
translucent; and being siliceous (they are insoluble in acid),

they can be used like a file for the abrasion of very hard sub-

stances. With them the limpet rasps the stony nullipore, the

whelk bores holes in other shells, and the cuttle-fish doubtless

uses its tongue in the same manner as the cat. The tongue, or

lingual ribbon, usually forms a triple band, of which the central

part is called the rachis, and the lateral tracts 'pleurae
,

the

rachidian teeth sometimes form a single series, overlapping

Fig. 15. Lingual Teeth of Mollusca.

each other, or there are lateral teeth on each side of a median
series. The teeth on the pleurae are termed uncini

;

they
are extremely numerous in the plant-eating gasteropods (Fig.

15, A).f
Sometimes the tongue forms a short semicircular ridge, con-

* The preparation of the lingual ribbon as a permanent microscopic object, requires

some nicety of manipulation, but the arrangement of the teeth may be see?, iy merely
compressing part of the animal between two pieces of glass.

t Fig. 15. A, lingual teeth of trochus cinerarius (after Loven). Only the median
tooth, and the (5) lateral teeth, and (90) uncini of one side of a single row are repre-

sented. B, one row of the lingual teeth of cyprcca europcea

;

consisting of a mediiin
tooth and tlu

-ee uncini on each side of it.
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tained between the jaws
;
at others, it is extremely elongated, and

its folds extend backwards to the stomach. The lingual ribbon of
the limpet is longer than the whole animal

;
the tongue of the

whelk has 100 rows of teeth; and the great slug has 160 rows,
with 180 teeth in each row.
The front of the tongue is frequently curved, or bent quite

over
;

it is the part of the instrument in use, and its teeth arb
often broken or blunted. The posterior part of the lingual

ribbon usually has its margins rolled together and united, form-
ing a tube, which is presumed to open gradually. The new
teeth are developed from behind forwards, and are brought
successively into use, as in the sharks and rays amongst fishes.

In the bullidce the rachis of the tongue is unarmed, and the
business of comminuting the food is transferred to an organ
which resembles the gizzard of a fowl, and is often paved with

calcareous plates, so large and strong

as to crush the small shell-fish which
are swallowed entire. In the aplysia ,

which is a vegetable-feeder, the gizzard

is armed with numerous small plates

and spines. The stomach of some
bivalves contains an instrument called

the “ crystalline stylet,” which is con-

jectured to have a similar use. In the cephalopods there is a

crop in which the food may accumulate, as well as a gizzard for

its trituration.

The liver is always large in the mollusca (Fig. 10) ;
its secre-

tion is derived from arterial blood, and is poured either into the

stomach or the commencement of the intestine. In the nudi-

* Fig. 16. Lingual ribbon of buccinum undatum (original), from a preparation

communicated by W. Thomson, Esq., of King’s College, a, anterior; p, posterior;

l, lateral ; r, rachidian.

t Fig. 17. Gizzard of bulla lignaria (original). Front and side view of a half-

grown specimen, with the part nearest the head of the animal downwards ; in the

front view the plates are in contact. The cardiac orifice is in the centre, in front ; the

pyloric orifice is on the posterior dorsal side, near the small transverse plate.
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branchs, whose stomachs are often remarkably branched, the

Liver accompanies all the gastric ramifications, and even enters

the respiratory papillae on the backs of the eolids. The exist-

ence of a renal organ has been ascertained in most classes
;
in

the bivalves it was detected by the presence of uric acid. The
intestine is more convoluted in the herbivorous than in the

carnivorous tribes : in the bivalves and in haliotis it passes

through the ventricle of the heart
;

its termination is always

near the respiratory aperture (or the excurrent orifice, where
there are two*), and the excrements are carried away by the

water which has already passed over the gills.

Besides the organs already mentioned, the encephalous

molluscs are always furnished with well-developed salivary

glands, and some have a rudimentary pancreas ; many have also

special glands for the secretion of coloured fluids, such as the

purple of the murex, the violet liquid of iantliina and aplysia,

the yellow of the bullidce, the milky fluid of eolis and the inky
secretion of the cuttle-fishes. The gland that secretes this

fluid is situated on the mantle. It consists of a thin layer of

elongated cells, and is to be found in most gasteropods. The
fluid produced appears to have different properties in different

species. Thus in aplysia and some snails it possesses colour at

the moment of being secreted; but in others it is colourless, as,

for instance, in turbo littoralis and trochus cinerarias. In murex
and purpura also it is colourless when secreted; but on being
exposed to the sun it becomes first yellowish and ultimately
violet, after having passed through various intermediate tints

formed by the mixture of yellow, blue, and red. According to

M. Lacaze Duthiers it is probable that the Bomans obtained
their purple dye from three or four species of mollusc, such as
murex trunculus, and brandaris, and purpura hcemastoma. A
few molluscs exhale peculiar odours, like the garlic-snail

(
helix

alliaria
)
and eledone moschata. Many are phosphorescent, espe-

cially the floating tunicaries
(
salpci and pyrosoma), and bivalves

which inhabit holes
(
pholadidce). Some of the cuttle-fishes are

slightly luminous
; and one land-slug, the phosphorax, takes its

name from the same property.

Circulating system. The mollusca have no distinct absorbent
system, but the product of digestion {chyle) passes into the
general abdominal cavity, and thence into the larger veins

;

* In most of the gasteropods the intestine returns upon itself, and terminates on the
right side near the head. Occasionally it ends in a perforation more or less removed
frr,m the margin of the aperture, as in trochotoma, JlssvrcUn , macrochisina, and
itniahum. In chiton the intestine is straight and terminates posteriorly.
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which are perforated with numerous round apertures. The
circulating organs are the heart, arteries, and veins

;
the blood 1

is colourless, or pale bluish white. The h°art consists of an
auricle (sometimes divided into two), which receives the blood

.

from the gills
;
and a muscular ventricle which propels it into

the arteries of the body. From the capillary extremities of the

arteries it collects again into the veins, circulates a second time
through the resi3iratory organ, and returns to the heart as

arterial blood. Besides this systemic heart, the circulation is-

aided by two additional branchial hearts in the cuttle-fishes.

.

Mr. Alder has counted from 60 to 80 pulsations per minute in

.

the nudibranchs, and 120 per minute in a vitrina. Both the

arteries and veins form occasionally wide spaces, or sinuses ; in

the cuttle-fishes the oesophagus is partly or entirely surrounded l

by a venous sinus ; and in the acephala the visceral cavity itself:

forms part of the circulating system.

Aquiferous system. Becent anatomical researches by Messrs.

Hancock, Eolleston, Bobertson, Williams, and others have

thrown considerable doubt upon the existence of any aquiferous -

system in the mollusca. There are certainly a number of pores -

which open to the external water
;
these are situated either in

the centre of the creeping disc, as in cyprcea, conus, and ancil--

laria

;

or at its margin, as in haliotis, doris, and aplysia. In

the cuttle-fishes they are variously placed, on the sides of the

head, or at the bases of the arms
;
some of them conduct to the

large sub-orbital pouches, into which the tentacles are retracted.

According to Messrs. Bolleston and Bobertson* there is no con-
nection between the blood vascular and the aquiferous systems

;

and the foot in the lamellibranchiates is distended by means of the

aquiferous canals, which they regard as a rudimentary kidney.

Agassiz and Lacaze Duthiers, on the other hand, assert that there

is a connection between the two systems. The proof relied on

by the former observers was that when a coloured injection was-

forced in through a vein, and an injection of a different colour

was sent into the aquiferous canals, two coloured systems of

ramification were formed, which the microscope showed to be

distinct up to the furthest extremities. Agassiz also used a.

coloured injection
;
he states that when it was injected through ,

the large pore in the pedal surface of some species of pyrula ,

not only was the system of canals in the foot filled, but also the

whole of the circulatory system. He also states that when a

mactra is taken out of the water it discharges a quantity oi

fluid from the foot, which consists of salt water, in which floats •
0

* Philosophical Transactions ,
1862.
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it large number of blood corpuscles. This be regards as a proof

of th^ mixture of blood and sea water within the body of the

animal.

Respiratory system. The respiratory process consists in the

exposure of the blood to the influence of air, or water contain-

ing air; during which oxygen is absorbed and carbonic acid

liberated. It is a process essential to animal life, and is never

entirely suspended, oven during hybernation. Those air-

breathers that inhabit water are obliged to visit the surface

frequently; and stale water is so inimical to the water-breathers,

that they soon attempt to escape from the confinement of a glass

or basin, unless the water is frequently renewed. In general,

fresh water is immediately fatal to marine species, and salt

water to those which properly inhabit fresh
;
but there are some

which affect brackish water, and many which endure it to a

limited extent. The depth at which shell-fish live is probably
influenced by the quantity of oxygen which they require

;
the

most active and energetic races live only in shallow water, or

near the surface
;
those found

in very deep water are the

lowest in their instincts, and
are specially organised for

their situation. Some water-

breathers require only moist

sea air, and a bi-diurnal visit

from the tide—like the peri-

winkle, limpet, and kellia

;

whilst many air - breathers

live entirely in the water or

in damp places by the water-
side. In fact, the nature of

F4? ’ 18 ' rrigonia pectmata*

the repiratory process is the same, whether it be aquatic or
aerial, and it is essential in each case that the surface of the
breathing-organ should be preserved moist. The process is

more complete in proportion to the extent and minute sub-
division of the vessels, in which the circulating fluid is exposed
to the revivifying influence.

The land-snails
(
pulmonifera

) have a lung or air-chamber,
formed by the folding of the mantle, over the interior of which
the pulmonary vessels are distributed; this chamber has a

* Trigonia pectinata, Lam. (original). Brought from Australia by the late Captain
Owen Stanley. The gills are seen in the centre through the transparent mantle.
o, mouth

; 1 1, labial tentacles
; /, foot ; v, vent.

C
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round orifice, on the right side of the animal, which opens and
closes at irregular intervals. The air in this cavity seems to

renow itself with sufficient rapidity (by the law of diffusion),

without any special mechanism.
In the aquatic shell-fish respiration is performed by the

mantle, or by a portion of it specialised, and forming a gill

(branchia). It is affected by the arms in all the brachiopoda,

while the mantle serves as an auxiliary. In the ordinary

bivalves the gills form two membranous plates on each side of

the body
;
the muscular mantle is still sometimes united, form-

ing a chamber with two orifices, into one of which the water

flows, whilst it escapes from the other
;
there is a third opening

in front for the foot, but this in no wise influences the branchial

circulation. Sometimes the orifices are drawn out into long

tubes or siphons, especially in those shell-fish which burrow in

sand (Figs. 19 and 7).

Fig. 19. Bivalve with long siphons.*

Those bivalves which have no siphons, and even those in

which the mantle is divided into two lobes, are provided with

valves or folds which render the respiratory channels just as

complete in effect. These currents are not in any way connected

with the opening and closing of the valves, which is only done

in moving, or in efforts to expel irritating particles, f
In some of the gasteropoda the respiratory organs form tufts,

exposed on the back and sides (as in the nudibranchs), or pro-

tected by a fold of the mantle (as in the inferobranchs and
tedibranchs of Cuvier). f But in most the mantle is inflected,

* Fig. 19. Psammobia vespertina, Chemn. after Poli, reduced one-half. The arrows >

indicate the direction of the current; r s, respiratory siphon ; e s, excurrent siphon;

f, foot.

f If a river-mussel be placed in a glass of water, and fine sand let fall gently over

its respiratory orifices, the particles will be seen to rebound from the vicinity of the

upper aperture, whilst they enter the lower one rapidly. But as this kind of food is

not palatable, the creature will soon give a plunge with its foot, and closing its valves, .

spirt (he water (and with it the sand) from both orifices ; the motion of the foot is, of i

course, intended to change its position.

t Mr. Collingwood (Annals of Nat. Hist, for 1861), in discussing what function these

tufts or papillae perform, concludes that morphologically and physiologically they are

not branchiae.
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and forms a vaulted chamber over the hack of the neck, in

which are contained the pectinated or plume-like gills (Fig. 68).

In the carnivorous gasteropods
(
siphonostomata

)
the water

passes into this chamber through a siphon
,
formed by a pro-

longation of the upper margin of the mantle, and protected by
the canal of the shell

;
after traversing the length of the gill, it

returns and escapes through a posterior siphon, generally less

developed, but very long in ovulum volva, and forming a tubular

spine in typhis.

In the plant-eating sea-snails
(
holostomata

)
there is no true

siphon, but one of the “ neck-lappets ” is sometimes curled up
and performs the same office, as in paludina and ampullaria

'Fig. 109). The in-coming and out-going currents in the

Dranchial chamber are kept apart by a valve-like fringe, con-

inued from the neck-lappet. The out-current is still more
effectually isolated in fissurella ,

haliotis
,
and dentalium

,
where

it escapes by a hole in the shell, far removed from the point at

which it entered. Near this outlet are the anal, renal, and
generative orifices.

The cephalopods have two or four plume-like gills, sym-
metrically placed in a branchial chamber, situated on the under-

side of the body
;
the opening is in front, and occupied by a

funnel
,
which, in the nautilus, closely resembles the siphon of

the paludina
,
but has its edges united in the cuttle-fishes. The

free edge of the mantle is so adapted that it allows the water to

enter the branchial chamber on each side of the funnel : its

muscular walls then contract and force the water through the

funnel, an arrangement chiefly subservient to locomotion.*

Mr. Bowerbank has observed that the eledone makes twenty
respirations per minute when resting quietly in a basin of water.

In most instances, the water on the surface of the gills is

' changed by ciliary action alone
;
in the cephalopods and salpians

J ' it is renewed by the alternate expansion and contraction of the
1 respiratory chamber, as in the vertebrate animals.

The respiratory system is of the highest importance in the

...
economy of the mollusca, and its modifications afford most
valuable characters in classification. It will be observed that
the Cuvierian classes are based on a variety of particulars, and

•p.re very unequal in importance; but the orders are characterised

_jy their respiratory conditions, and are of much more nearly

i equal value.

* A very efficient means of locomotion in the slender pointed calumorios, which
lart backwards with the recoil, like rockets.

c 2
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ENCEPHALA

ACEPHALA

Orders.
'

Dibranchiata. Owen.
Tetrabrancliiata. Owen.
Nucleobranchiata. Bl.

- Prosobranchiata. M. Edw.
Pulmonifera. Cnv.

Opisthobranchiata. M. Edw.
Aporobranchiata. Bl.

(Palliobranchiata. Bl.

/ Lamellibranchiata. Bl.

/ Heterobranchiata. Bl.

Classes,

j.
Cephalopoda.

I/Gasteropoda.

Pteropoda.
Brachiopoda.
CONCHIFERA.
Tunicata.

The Shell. The relation of the shell to the breathing-organ is

very intimate : indeed, it may be regarded as a pneumo-skeleton ,

.

being essentially a calcified portion of the mantle, of which the

breathing-organ is at most a specialised part.*

The shell is so characteristic of the mollusca that they have
been commonly called “ testacea ” (from testa, “a shell”) in

scientific books
;
and the popular name of “ shell-fish,” though

not quite accurate, cannot be replaced by any other epithet in

common use. In one whole class, however, and in several

families, there is nothing that would be popularly recognised as?

a shell.

Shells are said to be external when the animal is contained in.

them, and internal when they are concealed in the mantle
;
the I

latter, as well as the shell-less species, being called naked

molluscs.

Three-fourths of the mollusca are univalve
,
or have but one

shell; the others are mostly bivalve
,
or have two shells; the

pholads have accessory plates, and the shell of chiton consists oi

eight pieces. Most of the multivalves of old authors were

articulate animals (cirripedes)
,
erroneously included with the

mollusca
,
which they resemble only in outward appearance.

All, except the argonaut, acquire a rudimental shell befon

they are hatched, which becomes the nucleus of the adult shell

it is often differently shaped and coloured from the rest of tht

shell, and hence the fry are apt to be mistaken for distinc

species from their parents.

In cymba (Fig. 20) the nucleus is large and irregular; ii

* Iu its most reduced form the shell is only a hollow cone, or plate, protecting th

breathing organ and heart, as in Umax ,
testacella, carinaria. Its peculiar feature

always relate to the condition of the breathing-organ ; and in terebratula an

pelonaia it becomes identified with the gill. In the nudibranchs the vascular mantl

performs wholly or in part the respiratory office. In the cephalopoda the shell become

complicated by the addition of a distinct, internal, chambered portion ( phragmocone \

wliioh is properly a visceral skeleton ; in spirilla the shell is reduced to tliis part.

to

I
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fusus antiquus it is cylindrical; in the pyramidelhdce it is

oblique
;
and it is spiral in carinaria, atlanta, and many limpets,

which are symmetrical when adult.

The rudimentary shell of the nudibranchs is shed at an early

ge, and never replaced. In this respect the molluscan shell

differs entirely from the shell of the crab

and other articulate animals, which is

oeriodically cast off and renewed.

In the bivalves the embryonic shell forms

he umbo of each valve ;
it is often very un-

e the after-growth, as in unio pidorum,

yclas hensloiuiana
,
and peden pusio. In

ttached shells, like the oyster and anomia,

he umbo frequently presents an exact imita-

ion of the surface to which the young shell

rignally adhered.

Shells are composed of carbonate of lime,

th a small proportion of animal matter,

he source of this lime is to be looked for in

heir food. Modern inquiries into organic

hemistry have shown that vegetables derive

heir elements from the mineral kingdom
air, water, and the soil), and animals theirs

“rom the vegetable. The sea-weed filters the salt water, and
eparates lime as well as organic elements

;
and lime is one of

he most abundant mineral matters in land plants. From this

ource the mollusca obtain lime in abundance, and, indeed,

e find frequent instances of shells becoming unnaturally

(hickened through the superabundance of this earth in their

ystems. On the other hand, instances occur of thin and
elicate-shelled varieties in still, deep water, or on clay bottoms;

hilst in those districts which are wholly destitute of lime,

ike the Lizard in Cornwall, and similar tracts of magnesian-
ilicate in Asia Minor, there are no mollusca.

—

{Forbes.)

The texture of shells is various and characteristic. Some,
hen broken, present a dull lustre like marble or china, and
re termed porcellanous

;

others are pearly or nacreous; some
ave a fibrous structure

;
some are horny

,
and others glassy and

anslucent.

The nacreous shells are formed by alternate layers of very
in membrane and carbonate of lime, but this alone does not

* Fig. 20. Cymba proboscidalis, Lam., from a very young specimen in the cabinet

Hugh Cuming, Esq., from Western Africa.

Fig. 20. Cymba.*

J
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give the pearly lustre, which appears to depend on minute
undulations of the layers, represented in Fig. 23. This lustre

has been successfully imitated on engraved steel buttons.

.

Nacreous shells, when polished, form “mother of pearl;”

when digested in weak acid they leave a membraneous residue

which retains the original form of the shell. This is the most

:

easily destructible of shell-textures, and in some geological ,

formations we find only casts of the nacreous shells, whilst:

those of fibrous texture are completely preserved.

Pearls are produced by many bivalves, especially by the

Oriental pearl-mussel
(
avicula margaritifera), and one of the

British river mussels (unio margaritiferus). They are also found

.

occasionally in the common oyster, in anodonta cygnea, pinna
nobilis, mytilus edulis

,
or common mussel, and in spondylus

>

gcederopus. In these they are generally of a green or rose:'

colour. The pearls found in area noce are violet, and in anomia

cepa purple. They are similar in structure to the shell, and,

like it, consist of three layers
;
but what is the innermost layer

in the shell is placed on the outside in the pearl. The iridescence

is due to light falling upon the out-cropping edges of partially 1

*

transparent corrugated plates. The thinner and more trans-

parent the plates the more beautiful is the iridescent lustre

;

and this is said to be the reason why sea pearls excel those

obtained from fresh-water molluscs. Besides the furrows >

formed by the corrugated surface there are a number of fine

dark lines (—7Vo_ inch apart), which may add to the lustrous -

effect. In some pearls these lines run from pole to pole like

the longitudes on the globe
;

in others they run in various-

directions
;
and in a few the lines on the same pearl have

different directions, so that they cross each other. The nucleus

frequently consists of a fragment of a brownish-yellow organic

substance, which behaves in the same way as epidermis when
treated with certain chemical re-agents. Sand is generally said

to be the nucleus; but this is simply a conjecture which ha:

gradually become regarded as a fact
;

it is quite the exceptior

for sand to be the nucleus
;
as a general rule it is some organi< >

substance. In some districts one kind of nucleus seems to b( t

more common than another
;
at least, this is how the differen

results obtained by observers in different localities may b<

explained. Filippi (SulV origine delle Perle. Translated iii

.

Muller’s Archiv. 1856) found distoma to be the nucleus in mam

;

cases
;
Kuchenmeister found that the pearls were most abundan

in the molluscs living in the still parts of the river Elster, wher f

the water-mites
(
limnochares anodontce

)
existed most nume
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rously. The most generally prevalent nucleus appears to be

the bodies or eggs of minute internal parasites, such as filaria ,

distoma, buchephalus, &c.* Completely spherical pearls can

only be formed loose in the muscles, or other soft parts of the

animal. The Chinese obtain them artificially by introducing

into the living mussel foreign substances, such as pieces of

mother-of-pearl fixed to wires, which thus become coated with

a more brilliant material.

Similar prominences and concretions—pearls which are not

early—are formed inside porcellanous shells; these are as

ariable in colour as the surfaces on which they are formed4
The fibrous shells consist of successive layers of prismatic

ells containing translucent carbonate of lime
;
and the cells of

ach successive layer correspond, so that the shell, especially

hen very thick (as in the fossil inoceramus and trichites), will

reak up vertically into fragments, exhibiting on their edges a

t-ructure like arragonite, or satin-spar. Horizontal sections

xhibit a cellular network, with here and there a dark cell,

hich is empty (Fig. 21 ).

The oyster has a laminated structure, owing to the irregular

ccumulation of the cells in its successive layers, and breaks

p into horizontal plates.

In the boring-shells
(
pholadidoe

)
the carbonate of lime has an

tomic arrangement like arragonite, which is considerably

arder than calcareous spar
;

in other cases the difference

n hardness depends on the proportion of animal matter and the

anner in which the layers are aggregated.

§

* Drs. Mobius and Kelaart, Annals of Nat. Hist., i., 1858, p. 81.

t Figs. 21, 22, 23. Magnified sections of shells, from Dr. Carpenter. Fragments of

hell ground very thin, and cemented to glass slides with Canada balsam, are easily

prepared, and form curious microscopic objects.

X They are pink in turbinellus and strombus

;

white In 0strea

;

white or glassy,

rple or black, in mytilus ; rose-coloured and translucent in pinna .—

(

Gray,)

§ The specific gravity of floating shells (such as argonauta and ianthina) is lower

an that of anv othenr.

—

(De la Beche.)
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In many bivalve shells there occurs a minute tubular struc-

ture, which is very conspicuous in some sections of pinna and
oyster-shell. This tubular structure is frequently occasioned

by the growth of a confervoid sponge, hence great care is

required in determining whether the perforations are an
essential part of the shell.

The brachiopoda exhibit a characteristic structure by which
the smallest fragment of their shells may be determined

;
it

consists of elongated and curved cells matted together, and

.

often perforated by circular holes, arranged in quincunx order

(Fig. 22).

But the most complex shell-structure is presented by the

porcellanous gasteropoda. These consist of three strata which
readily separate in fossil shells, on account of the removal oft

their animal cement. In Figr.

.

Fig. 24. Sections of a Cone.*

24, a represents the outer, b

the middle, and c the inner

stratum
;
they may be seen

also in Fig. 25. Each off

these three strata is com--
posed of very numerous ver- -

tical plates, like cards placed

.

on edge
;
and the direction i

of the plates is sometimes'

transverse in the central 1

stratum, and lengthwise in the outer and inner (as in cyprcea,

cassis, ampullaria, and bulimus), or longitudinal in the middle

layer and transverse in the others (e. g. conus, pyrula, diva, and
valuta).

Each plate, too, is composed of a series of prismatic cells,

arranged obliquely (45°), and their direction being changed in

the successive plates, they cross each other at right angles.

Tertiary fossils best exhibit this structure, either at their broken

edge, or in polished sections.

—

(Bowerbank.)\

The argonaut-shell and the bone of the cuttle-fish have a .

peculiar structure
;
and the Hippurite is distinguished by a \

* Sections of Conus potiderosus, Brug., from the Miocene of the Touraine. A,

.

longitudinal section of a fragment ; B, complete horizontal section
;
a, outer layer ; b,

middle ; c, inner layer; d , e, f, lines of growth.

t It is necessary to bear in mind that fossil shells are often pseudomorphous, or mere

mats, in spar or chalcedony, of entities once occupied by shells ; such are the fossils

tound at Blnckdown, and many of the London clay fossils at Barton. The Palseozoio

fossils are often metamorphic, or have undergone a re-arrangement of their particles,

like the rocks in which they occur.
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cancellated texture, unlike any other shell, except perhaps

some of the cardiacece and chamaceoe.

Epidermis. All shells have an outer coat of animal matter

called the “epidermis” (or periostracum), sometimes thin and

transparent, at others thick and opaque. It is thick and olive

-

coloured in all fresh-water shells and in many arctic sea-shells

(e. g. cyprina and astarte
) ;

the colours of the land-shells often

depend on it
;
sometimes it is silky as in helix sericea, or fringed

with hairs as in trichotropis ; in the whelk and some species of

triton and conus it is thick and rough, like coarse cloth, and in

some modiolus it is drawn out into long beard-like filaments.

In the cowry and other molluscs with large mantle lobes the

epidermis is more or less covered up by an additional layer of

I

shell deposited externally.

The epidermis has life, but not sensation, like the human
scarf-skin

;
and it protects the shell against the influence of the

weather and chemical agents
;
it soon fades or is destroyed after

the death of the animal in situations where, whilst living, it

would have undergone no change. In the bivalves it is

organically connected with the margin of the mantle.

It is most developed in shells which frequent damp situations,

amongst decaying leaves, and in fresh-water shells. All fresh

waters are more or less saturated with carbonic-acid gas, and
J

in limestone countries hold so much lime in solution as to

deposit it in the form of tufa on the mussels and other shells.*

But in the absence of lime to neutralise the acid the water acts

on the shells, and would dissolve them entirely if it were not
for their protecting epidermis. As it is, we can often recognise

fresh-water shells by the erosion of those parts where the

epidermis was thinnest, namely, the points of the spiral shells

and the umbones of the bivalves, those being also the parts

longest exposed. Specimens of melanopsis and bithynia become
truncated again and again in the course of their growth, until

J

the adults are sometimes only half the length they should be,

and the discoidal planorbis sometimes becomes perforated by
3

the removal of its inner whorls: in these cases the animal
olosos the break in its shell with new layers. Some of the
unios thicken their umbones enormously, and form a layer of

),
animal matter with each new layer of shell, so that the river

i, action is arrested at a succession of steps.

•! * As at Tisbury, in Wiltshire, where remarkable specimens of anodons were
} Jbtainecl by the late Miss Benett.
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FORMATION AND GROWTH OF THE SHELL.

The shell, as before stated, is formed by the mantle ; indeed,

each layer of it was once a portion of the mantle, either in the

form of a simple membrane or as a layer of cells
;
and each

layer was successively calcified (or hardened with carbonate of I

lime) and thrown off by the mantle to unite with those pre-

viously formed. Being extravascular it has no inherent power
of repair.

—

[Carpenter.

)

The epidermis and cellular structures are formed by the

margin (or collar
)
of the mantle

;
the membranous and nacreous

layers, by the thin and transparent portion which contains the

viscera
;
hence we find the pearly texture only as a lining

inside the shell, as in the nautilus, and all the aviculidce and
turbinidee.

If the margin of a shell is fractured during the lifetime of

the animal, the injury will be completely repaired by the re-

production both of the epidermis and of the outer layer of shell

with its proper colour. But if the apex is destroyed, or a hole

made at a distance from the aperture, it will merely be closed l

with the material secreted by the visceral mantle. Such inroads •

are often made by boring worms and shell, and even by a sponge -

( cliona), which completely mines the most solid shells. In Dr.

Gray’s cabinet is the section of a cone, in whose apex a colony

Fig. 25. Section of a Cone perforated by Lithodomi.

of lithodomi had settled, compelling tho animal to contract!

itself faster than it could form shell to fill up the void.

Lines of growth. So long as the animal continues growing-

each new layer of shell extends beyond the one formed before

it
;
and, in consequence, the external surface becomes marked

with lines of growth. During winter, or the season of rest
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which corresponds to it, shells cease to grow
;
and these periodic

esting-places are often indicated by interruptions of the other-

wise regular lines of growth and colour, or by still more obvious

signs. It is probable that this pause, or cessation from growth,

extends into the breeding season
;
otherwise there would be

wo periods of growth and two of rest in each year. In many
hells the growth is uniform

;
but in others each stage is

nished by the development of a fringe, or ridge (
varix), or of a

row of spines, as in tridacna and murex.—

(

Owen
,
Grant.)

Adult characters. The attainment of the full growth proper

o each species is usually marked
by changes in the shell.

Some bivalves, like the oyster

and gryphcea (Fig. 26), continue

bo increase in thickness long after

hey have ceased to grow out-

wards
;

the greatest addition is

nade to the lower valve, espe-

cially near the umbo
;
and in the

ipondylus some parts of the mantle
Flg ' 26 ' SetUon of cJrUT)h(ea -

secrete more than others, so that cavities, filled with fluid,

are left in the substance of the shell.

The adult teredo and fistulana close the end of their burrows
;

he pholadidea fills up the great pedal opening of its valves ;

and the aspergillum forms the porous disc from
which it takes its name. Sculptured shells,

particularly ammonites
,
and species of rostel-

]
laria and fusus, often become plain in the last

art of their growth. But the most charac-

ristic change is the thickening and contrac-

ion of the aperture in the univalves. The
oung cowry (Fig. 27) has a thin, sharp lip,

hich becomes curled inwards, and enormously
thickened and toothed in the adult

;
the ptero-

ceras (PI. 4, fig. 3) develops its scorpion-like

claws only when full-grown
;
and the land-

snails form a thickened lip, or narrow their

aperture with projecting processes, so that it

jCl
is a marvel how they pass in and out, and how
they can exclude their eggs (e. g. PI. 12, fig. 4, anastoma

;

and
Fig. 5, helix hirsuta).

Fig. 27. Young
Cowry, t

* Fig. 26. Section of gryphcea incurva, Sby. Lias, Dorset (original
;
diminished

Vet one-half) ; the upper valve is not much thickened
; the interior is filled with lias,

t Cyp/rcea testudinaria, L., young.
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Yet at this time they would seem to require more space

and accommodation in their houses than before, and there are

several curious ways in which this is obtained. The neritidce

and auriculidce dissolve all the internal spiral column * of their

shells
;

the cone (Fig. 24, B) removes all but a paper-like

portion of its inner whorls
;
the cowry goes still further, and

continues removing the internal layers of its shell-wall, and
depositing new layers externally with its overlapping mantle

(Fig. 93), until, in some cases, all resemblance to the young
shell is lost in the adult.

The power which molluscs possess of dissolving portions of

their own shells is also exhibited by the murices in removing
those spines from their whorls which interfere with their growth

;

and by the purpuras and others in wearing away the wall of

their aperture. The agency in these cases is supposed to be

chemical. Some support is given to this view by the composi-

tion of the saliva of dolium galea (closely allied to the purpuras),

which has been examined by Professor Troschel. A chemical

.

analysis showed that it contained a minute proportion only of

organic matter, and consisted of 94 per cent, of water, the

remainder being almost entirely muriatic and sulphuric acids,

and the sulphates of magnesia, potash, and soda. The secretion

is apparently not used to assist digestion, since minute cal-

careous shells were found in the stomach uninjured. It is not’

used for perforating stones; and what its function is remains-

uncertain. We mention these facts here to show that dilute

acids are secreted, which in some cases may be used for dis- -

solving away the shell. The saliva, however, has no effect on

the inside of the shell of the dolium; indeed, it is said to be

unalterable by strong acids.
(
Monatsberichte der Academie in

Berlin
, 1854, p. 486).

Decollated shells. It frequently happens that as spiral shells -

become adult they cease to occupy the upper part of their

cavity; the space thus vacated is sometimes filled with solid,

shell, as in magilus

;

or it is partitioned off, as in vermetus,

euomplialus
,
turritella, and triton (Fig. 62). The deserted apex

is sometimes very thin, and becoming dead and brittle, it

breaks away, leaving the shell truncated or decollated. This-

happens constantly with the truncatellce, cylindrellce, and bulimus

decollatus

;

amongst the fresh- water shells it depends upon

local circumstances, but is very common with pirena and

cerithidea.

Forms of shells. These will be described particularly under
* This is srraetimes done by the hermit-crab to the shell it occupies.
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each class
;
enough has been said to show that in the molluscan

shell (as in the vertebrate skeleton) indications are afforded of

many of the leading affinities and structural peculiarities of the

animal. It may sometimes be difficult to determine the genus

of a shell, especially when its form is very simple
;
but this

results more from the imperfection of our technicalities and

systems than from any want of co-ordination in the animal

and its shell.

Monstrosities. The whorls of spiral shells are sometimes

separated by the interference of foreign substances, which

adhere to them when young
;
the garden-snail has been found

in this condition, and less complete instances are common
amongst sea- shells. Discoidal shells occasionally become spiral

(as in specimens of planorbis found at Rochdale), or irregular

in their growth, owing to an unhealthy condition. The discoidal

ammonites sometimes show a slight tendency to become spiral,

and more rarely become unsymmetrical, and have the keel on

one side instead of in the middle.

All attached shells are liable to interference in their growth,

and malformations consequent on their situation in cavities, or

from coming in contact with rocks. The dreissena polymorpha

distorts the other fresh- water mussels by fastening their valves

with its byssus

;

and balani sometimes produce strange protu-

berances on the back of the cowry, to which they have attached

themselves when young.*
In the miocene tertiaries of Asia Minor, Professor Forbes

discovered whole races of neritina, paludina, and melanopsis
,

with whorls ribbed or keeled, as if through the unhealthy in-

fluence of brackish water. The fossil periwinkles of the

Norwich Crag are similarly distorted, probably by the access of

fresh water : parallel cases occur at the present day in the

Baltic.

Reversed shells. Left-handed or reversed varieties of spiral

shells have been met with in some of the very common species,

like the whelk and garden-snail. Bulimus citrinus is as often

sinistral as dextral
;
and a reversed variety of fusus antiquus

was more common than the normal form in the pliocene sea.

Other shells are constantly reversed, as pyrula perversa
,
many

species of pupa, and the entire genera, clausilia
,
physa, and

triforis. Bivalves less distinctly exhibit variations of this

* In the British Museum there is a helix terrestris (Chemn.) with a small stick

passing through it, and projecting from the apex and umbilicus. Mr. Pickering has,

in his collection, a helix hortensis which got entangled in a nut-shell when yomg, and
growing too large to escape, had to endure the incubus to the end of its day3 .
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kind
;
but the attached valve of chama has its umbo turned to

the right or left indifferently
;
and of two specimens of lucina

childrens in the British Museum, one has the right, the other

the left valve flat.

The colours of shells are usually confined to the surface beneath

the epidermis, and are secreted by the border of the mantle,

which often exhibits similar tints and patterns (e.g. voluta

undulata, Fig. 89). Occasionally the inner strata of porcel-

lanous shells are differently coloured from the exterior, and the

makers of shell-cameos avail themselves of this difference to

produce white or rose-coloured figures on a dark ground.*

The secretion of colour by the mantle depends greatly on the

action of light; shallow-water shells are, as a class, warmer
and brighter coloured than those from deep water

;
and bivalves

which are habitually fixed or stationary (like sjpondylus and
peden pleuronectes) have the upper valve richly tinted, whilst

the lower one is colourless. The backs of most spiral shells

are darker than the under sides
;
but in ianthina the base of

the shell is habitually turned upwards, and is deeply dyed with

violet. Some colours are more permanent than others
;
the red

spots on the naticas and nerites are commonly preserved in

tertiary and oolitic fossils, and even in one example (of n. sub-

costata, Schl.) from Devonian limestone. Terebratula hastata,

and some peden s of the car-

boniferous period, retain their

markings
;
the orthoceras angu-

liferus of the Devonian beds has

zig-zag bands of colour
;
and a

terebratula of the same age,

from Arctic North America, is

ornamented with several rows

of dark red spots.
Fig. 28. Trochus ziziphinus. t rpj

lQ 0jperCulum. Most Spiral

shells have an operculum
,
or lid, with which to close the aper-

ture when they withdraw for shelter (See Gasteropoda). It is

developed cn a particular lobe at the posterior part of the foot,

* Cameos, in the British Museum, carved on the shell of cassis cornuta, are white

on an orange ground ; on c. tuberosa, and madagascariensis, white upon dark claret-

colour ;
on c. rufa, pale salmon-colour on orange

;
and on strombus gigas, yellow on

pink. By filing some of the olives (e.g. oliva utriculus) they may be made into very

different-coloured shells.

t Trochus ziziphinus, from the original, taken in Pegwell Bay abundantly. This

species exhibits small tentacular processes, neck-lappets, side-lappets, tentacular

filaments, and an operculigerous lobe.
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and consists of horny layers, sometimes hardened with shelly

matter (Fig. 28).

It has been considered by Adanson, and more recently by
Dr. Gray, as the equivalent of the dextral valve of the conchi-

fera; but however similar in appearance, its anatomical relations

are altogether different. In position it represents the byssus of

the bivalves (Loven)
;
and in function it is like the plug with

which unattached specimens of bysso-arca close their aperture.
—(Forbes).

Homologies of the shell* The shell is so simple a structure

that its modifications present few points for comparison
;
but

even these are not wholly understood, or free from doubt. The
bivalve shell may be compared to the outer tunic of the ascidian,

cut open and converted into separable valves. In the conchifera

this division of the mantle is vertical, and the valves are right

and left. In the brachiopoda the separation is horizontal, and
the valves are dorsal and ventral. The monomyarian bivalves

lie habitually on one side (like the pleuronectidce among fishes)
;

and their shells, though really right and left, are termed
“upper” and “lower” valves. The univalve shell is the

equivalent of both valves of the bivalve. In the pteropoda it

consists of dorsal and ventral plates, comparable with the

valves of terebratula. In the gasteropoda it is equivalent to

both valves of the conchifera united above, f The nautilus shell

corresponds to that of the gasteropod
;
but whilst its chambers

are shadowed forth in many spiral shells, the siphuncle is some-
thing additional

;
and the entire shell of the cuttle-fish and

argonaut f have no known equivalent or parallel in the other

molluscous classes. The student might imagine a resemblance
in the shell of the orthoceras to a back- bone. The phragmocone
is the representative of the calcareous axis (or splanchno-skeleton)

of a coral, such as arnplexus or siphonophyllia.

Temperature and hybernation. Observations on the tempera-

ture of the mollusca are still wanted
;

it is known, however, to

vary with the medium in which they live, and to be sometimes
a degree or two higher or lower than the external temperature

;

* Parts which correspond in their real nature—(their origin and development)

—

are termed homologous

;

those which agree merely in appearance, or office, are said to

be analogous.

t Compare fissurella or trochus (Fig. 28) with lepton squamosum (Fig. 12). The
disk of hipponyx is analogous to the ventral plate of hyalcea and terebratula.

t The argonaut shell is compared by Mr. Adams to the nidamental capsules of the

whelk

;

a better analogue would have been found in the raft of the ia.nthina, which ia

accreted by the foot of the animal, and serves to float the egg-capsules.
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with, snails (in cool weather) it is generally a degree or two
higher.

The mollusca of temperate and cold climates are subject to

hybernation; during which state the heart ceases to beat,

respiration is nearly suspended, and injuries are not healed.

They also cestivate, or fall into a summer sleep when the heat is

great
;
but in this the animal functions are much less inter-

rupted.

—

[Muller.)

Reproduction of lost parts. It appears from the experiments

of Spallanzani, that snails, whose ocular tentacles have been
destroyed, reproduce them completely in a few weeks

;
others

have repeated the trial with a like result. But there is some
doubt whether the renewal takes place if the brain of the animal

be removed as well as its horns. Madame Power has made
similar observations upon various marine snails, and has found

that portions of the foot, mantle, and tentacles, were renewed.

Mr. Hancock states that the species of eolis are apt to make a

meal off each other’s papillae, and that, if confined in stale

water, they become sickly and lose those organs
;
in both cases

they are quickly renewed under favourable circumstances.

Viviparous reproduction. This happens in a few species of

gasteropods, through the retention of the eggs in the oviduct,

until the young have attained a considerable growth. It also

appears to take place in the acephalans, because their eggs gene-

rally remain within some part of the shell of the parent until

hatched.

Oviparous reproduction. The sexes are distinct in the most
highly organised (or dioecious) mollusca

;
they are united in the

('monoecious
)
land-snails, pteropods, opisthobranchs, and in some

of the conchifers. The prosobranchs pair
;
but in the dioecious

acephalans, the spermatozoa are merely discharged into the

water, and are inhaled with the respiratory currents by the

other sex. The monoecious land-snails require reciprocal

union; the limneids unite in succession, forming floating

chains.

The eggs of the land-snails are separate, and protected by a

shell, which is sometimes albuminous and flexible, at others

calcareous and brittle
;
those of the fresh-water species are soft,

mucous, and transparent. The spawn of the sea-snails consists

of large numbers of eggs, adhering together in masses, or spread

out in the shape of a strap or ribbon, in which the eggs are

arranged in rows ;
this nidamental ?'ibbon is sometimes coiled

up spirally, like a watch-spring, and attached by one of its

edges. The eggs of the carnivorous gasteropods are enclosed
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Fig. 29. Spawn of Doris.*

in tough albuminous capsules, each containing numerous germs;
these are deposited singly, or in rows, or agglutinated in groups,

equalling the parent ani-

mal in hulk (Fig. 83). The
nidamental capsules of the

cuttle-fish are clustered

like grapes, each con-

taining hut one embryo

;

those of the calamary are

grouped in radiating

masses, each elongated

capsule containing 30 or

40 ova. The material

with which the eggs are

thus cemented together, or

enveloped, is secreted hy
the nidamental gland

,
an organ largely developed in the female

gasteropods and cephalopods (Fig. 50, n).

Development. The molluscan ovum consists of a coloured

yolk
(
vitellus ), surrounded hy albumen. On one side of the

yolk is a pellucid spot, termed the germinal vesicle, having a

spot or nucleus on its surface. This germinal vesicle is a

nucleated cell, capable of producing other cells like itself
;

it is

the essential part of the egg, from which the embryo is formed

;

but it undergoes no change without the influence of the sperma-

tozoa. f After impregnation, the germinal vesicle, which then

subsides into the centre of the yolk, divides spontaneously into

two
;
and these again divide and subdivide into smaller and still

smaller globules, each with its pellucid centre or nucleus, until

the whole presents a uniform granular appearance. The next
step is the formation of a ciliated epithelium on the surface of

the embryonic mass
;
movements in the albumen become per-

ceptible in the vicinity of the cilia, and they increase in strength,

until the embryo begins to revolve in the surrounding fluid.

t

* Nidamental ribbon of Doris Johnstoni. (Alder and Hancock.)

t No instance of “ partheno-genesis ” is known among the mollusca

;

the most

“equivocal” case on record is that related by Mr. Gaskoin. A specimen of helix

lactea , Mull., from the South of Europe, after being two years in his cabinet, was dis-

covered to be still living
; and on being removed to a plant-case it revived, and six

weeks afterwards had produced twenty young ones ! .

X According to the observations of Professor Loven (on certain bivalve mollusca),
the ova are excluded immediately after the inhalation of the spermatozoa, and
apparently from their influence ; but impregnation does not take place within the
ovary itself. The spermatozoa of cardium pygmceum were distinctly seen to penetrate
in succession the outer envelopes of the ova, and arrive at the vitellus, when they dis-

appeared. With respect to the “germinal vesicle;” according to Barry, il first
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Up to this point nearly the same appearances are presented ’:

by the eggs of all classes of animals,—they manifest, so far, a

complete “unity of organisation.” In the next stage, the

development of an organ, fringed with stronger cilia, and serv- •

ing both for locomotion and respiration, shows that the embryo
is a molluscous animal

;

and the changes which follow soon point

out the particular class to which it belongs. The rudimentary
head is early distinguishable by the black eye-specks

;
and the

heart by its pulsations. The digestive and other organs are

first “sketched out,” then become more distinct, and are seen

to be covered with a transparent shell. By this time the em-
bryo is able to move by its own muscular contractions, and to

swallow food; it is therefore “hatched,” or escapes from the

egg-

Very little is known respecting the development of Brachio-

pods. F. Muller has described * an embryo which, it is thought,

,

may belong to Crania. It possessed two roundish valves of un-
equal size, the dorsal being the larger. At the part where the

hinge is placed in the adult was a small oval plate. Five pairs

of stiff setse projected from the mantle, and four of them origi-

nated from the ventral half. The edge of the mantle in the dorsal

valve was beset with numerous finer setce, which curved over

upon the outside of the ventral valve. The alimentary canal

filled the posterior half of the space between the valves. There

were two auditory capsules and two eyes. The anterior half was
occupied by four pairs of cylindrical arms, surrounding a round

knob, at the summit of which was the mouth. Locomotion

was effected by means of the cilia enveloping the arms, which
impelled the animal through the water with the mouth fore-

most. No circulatory or reproductive organs could be detected.

The young bivalves are hatched before they leave their parent.

(See page 397) The forms they pass through present distinct

differences in several families, so that even in the present state of

embryological knowledge, some five or six types of development

are known. Even in the same family there may be a great dis-

approaches the inner surface of the vitelline membrane, in order to receive the

influence of the spermatozoa ; it then retires to the centre of the yolk, and undergoes

a series of spontaneous subdivisions. In M. Loven’s account it is said to “burst” and

partially dissolve, whilst the egg remains in the ovary, and before impregnation ; it

then passes to the centre of the yolk, and undergoes the changes described by Larry,

along with the yolk, whilst the nucleus of the germinal vesicle, or some body exactly

resembling it, is seen occupying a small prominence on the surface of the vitelline

membrane, until the metamorphosis of the yolk is completed, when it disappears, in

some unobserved manner, without fulfilling any recognised purpose.

* Archiv fur Anatomie und Physiologic, I860, p. 72
;
see also Annals of Nal. Hist,

for I 860.
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similarity, as in the case of the marine and fresh-water forms

of the mytilidm. The following account refers to the type to

which the young of Crenella belong. At first they have a

swimming disk, fringed with long cilia, and armed with a slen-

der tentacular filament
(flagellum). At a later period this disk

disappears progressively as the labial palpi are

developed
;
and they acquire a foot, and with it

the power of spinning a byssus. They now have

a pair of eyes situated near the labial tentacles

(Fig. 30* e), which are lost at a further stage, or

replaced by numerous rudimentary organs placed
more favourably for vision, on the border of the

mantle. The development of the young has

been noticed in many of the genera of Pteropods.

They are divisible into two groups : those in Fig. 30 *

which the body is surrounded with one or more rings of cilia,

and those in which these rings are absent.

* Fig. 30. Very young fry of crenella marmorata, Forbes, highly magnified;
d, disk, bordered with cilia

; /, flagellum
; v v, valves

; m, ciliated mantle,
t Fig. v/O*. Fry of mytilus edulis, after Loveu. e, eye

; e', auditory capsule
; l t ,
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hatched, and they enter life under the same form,—that which
has been already referred to as permanently characteristic of

the pteropoda. (Fig. 69.)

The Pulmonifera and Cephalopoda produce large eggs, con-
taining sufficient nutriment to support the embryo until it has
attained considerable size and development

;
thus, the newly-

born cuttle-fish has a shell half an inch

long, consisting of several layers, and the

bulimus ovaius has a shell an inch in

length when hatched. (Fig. 31.) These
are said to undergo no transformation,

because their larval stage is concealed in

the egg.

The researches of John Hunter t into

the embryonic condition of animals, led

him to the conclusion that each stage in

the development of the highest animals

corresponded to the permanent form of

some one of the inferior orders. This

grand generalisation has since been more exactly defined and
established by a larger induction of facts, some of which we
have already described, and may now be stated thus :

—

In the earliest period of existence all animals display one
uniform condition

;
but after the first appearance of special

development, uniformity is only met with amongst the mem-
bers of the same primary division, and with each succeeding

step it is more and more restricted. From that first step, the

members of each primary group assume forms and pass through
phases which have no parallels, except in the division to which
each belongs. The mammal exhibits no likeness, at any period,

to the adult mollusc, the insect, or the star-fish
;
but only to

the ovarian stage of the invertebrata, and to more advanced
stages of the classes formed upon its own type. And so also

with the highest organised mollusca

;

after their first stage they

labial tentacles; s s', the stomach; b, branchiae ; h, heart ; v, vent; l, liver; r, renal

organ ; a, anterior adductor; a', posterior adductor
, /, foot. The arrows indicate the

incurrent and excurrent openings ; between wliicli the margins of the mantle are

united in the fry.

* Egg and young of bulimus ovatus, Mull, sp., Brazil, from specimens in the collec-

tion of Hugh Cuming, Esq.

t “ In his printed works the finest elements of system seem evermore to flit before

him, twice or thrice only to have been seized, and after a momentary detention to

have been again suffered to escape. At length, in the astonishing preparations for his

museum, he constructed it, for the scientific apprehension, out of the unspoke*

alphabet of nature.”— Coleridge.
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resemble tbe simpler orders of their own sub-kingdom, but not

those of any other group.

These are the views of Professor Owen—the successor of

Hunter—by whom it has been most clearly shown and stead-

fastly maintained, that the “ unity of organisation” manifested

by the animal world results from the design of a Supreme In-

telligence, and cannot be ascribed to the operation of a mechani-

cal “ law.”

CLASSIFICATION.

The objects of classification are, first, the convenient and in-

telligible arrangement of the species;* and, secondly, to afford

a summary, or condensed exposition, of all that is known re-

specting their structure and relations.

In studying the shell-fish we find resemblances of two kinds.

First, agreements of structure, form, and habits
;
and, secondly,

resemblances of form and habits without agreement of struc-

ture. The first are termed relations of affinity ; the second, of

analogy.

Affinities may be near, or remote. There is some amount of

affinity common to all animals
;
but, like relationships amongst

men, they are recognised only when tolerably close. Resem-
blances of structure which subsist from a very early age are

presumed to imply original relationship
;
they have been termed

genetic (or histological), and are of the highest importance. Those
which are superinduced at a later period are of less consequence.

Analogies. Modifications relating only to peculiar habits are

called adaptive; or teleological, from their relation to final

causes, f A second class of analogical resemblances are purely
external and illusive

;
they have been termed mimetic (Strick-

land), and, by their frequency, almost justify the notion that a

certain set of forms and colours are repeated, or represented in

every class and family. In all artificial arrangements, these

mimetic resemblances have led to the association of widely dif-

ferent animals in the same groups. J Particular forms are also

represented geographically§• and geologically,
||
as well as sys-

tematically.

* At least 20,000 recent, and 16,000 fossil species of molluscous animals are known.

t For example, the paper nautilus, from its resemblance to carinana, was long sup-

posed to be the shell of a nucleobranch, parasitically occupied by the “ ocythoe.”

$ e. g. Aporrhais with strombus, and ancylus with patella.

$ Monoceros imbricatum and buccinum antarcticum take the place, in South
America, of our common whelk and purple, and solen gladiolus and solen americanus
of our solen siliqua and ensis.

IJ
The frequent recurrence of similar species in successive strata may lead beginners

to attribute too much to the influence of time and external circumstances
;
but sucb

impressions disappear with further experience.
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In all attempts to characterise groups of animals, we find

that in advancing from the smaller to the larger combinations,

many of the most obvious external features become of less avail,

and we are compelled to seek for more constant and comprehen-
sive signs in the phases of embryonic development, and the

condition of the circulating, respiratory, and nervous systems.

Species. All the specimens, or individuals, which are so

much alike that we may reasonably believe them to have
descended from a common stock, constitute a species. It is a

particular provision for preventing the blending of species, that

hybrids are always barren; and it is certain, in the case of shells,

that a great many kinds have not changed in form from the

tertiary period to the present day,—a lapse of many thousand
years,—and through countless generations. When individuals

of the same brood differ in any respect, they are termed varieties

;

for example, one may be more exposed to the light, and become
brighter coloured; or it may find more abundant food, and
grow larger than the rest. Should these peculiarities become
permanent at any place or period,—should all the specimens on .

a particular island or mountain, or in one sea, or geological

formation, differ from those found elsewhere,—such permanent
variety is termed a race ; just as in the human species there are

white and coloured races. The species of some genera are less -

subject to variation than others
;

the nuculce, for example,

.

although very numerous, are always distinguishable by good,

characters. Other genera, like ammonites
,
terebratula, and tel- -

lina, present a most perplexing amount of variation, resulting:

from age, sex, supply of food, variety of depth, and of saltness?

in the water. And further, whilst in some genera every pos-
sible variety of form seems to have been called into existence, in

others only a few, strikingly distinct forms, are known.
Genera are groups of species, related by community of struc-

ture in all essential respects. The genera of bivalves have been,

characterised by the number and position of their hinge teeth

;

those of the spiral univalves, by the form of their apertures ;

:

but these technical characters are only valuable so far as they

indicate differences in the animals themselves.

Families are groups of genera, which agree in some more
general characters than those which unite species into genera.

Those which we have employed are mostly modifications of the

artificial families framed by Lamarck, a plan which seemed

more desirable, in the present state of our knowledge, than a

a

subdivision into very numerous families, without assignable j

characters.
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The orders and classes of mollusca have already been referred

to ;
those now in nse are in most cases natural.

It h^s been sometimes asserted that these groups are only

I scientific contrivances, and do not really exist in nature but
this is a false as well as a degrading view of the matter. The
labours of the most eminent systematists have been directed to

the discovery of the subordinate value of the characters deriv-

able from every part of the animal organisation
;
and, as far as

their information enabled them, they have made their systems

|expressive “of all the highest facts or generalisations in

natural history.’ ’

—

(Owen.)

M. Milne Edwards has remarked, that the actual appearance

of the animal kingdom is not like a well-regulated army, but
jlike the starry heavens, over which constellations of various

magnitude are scattered, with here and there a solitary star

which cannot be included in any neighbouring group.

This is exceedingly true
;
we cannot expect our systematic

roups to have equal numerical values,* but they ought to be

f equal structural importance
;
and they will thus possess a

ymmetry of order, which is superior to mere numerical regu-

arity.

All the most philosophic naturalists have entertained a belief

hat the development of animal forms has proceeded upon some
egular plan, and have directed their researches to the discovery

f that “reflection of the Divine mind.” Some have fancied

hat they have discovered it in a mystic number, and have ac-

ordingly converted all the groups into fives.

\

We do not

{undervalue these speculations, yet we think it better to describe

hings so far only as we know them.

Great difficulty has always been found in placing groups
- according to their affinities. This cannot be effected in—the

way in which we are compelled to describe them—a single

series
;
for each group is related to all the rest

;
and if we

3xtend the representation of the affinities to very small groups,

any arrangement on a plane surface would fail, for the

affinities radiate in all directions, and the “ network” to which
Eabricius likened them, is as insufficient a comparison as the
“ chain” of older writers

& * The numerical development of groups is inversely proportional to the bulk of the

udividuals composing them .— ( Waterhouse.)

t The quinarians make out five molluscous classes by excluding the tumcata

;

the

same end would be attained in a more satisfactory manner by reducing the pteropods
to tb“ rank of an order, which might be placed next to the opistho-branchs.

t The quinary arrangement of the molluscous classes reminds us of the eastern
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NOMENCLATURE.
The practice of using two names—-generic and specific—for

each animal, or plant, originated with Linnaeus
;
therefore no

scientific names date further back than his works. In the con-

struction of these names the Greek and Latin languages are

preferred by the common consent of all countries.

Synonyms. It often happens that a species is named, or a

genus established, by more than one person, at different times,

and in ignorance of each other’s labours. Such duplicate names
are called synonyms ; they have multiplied amazingly of late,

and are a stumbling-block and an opprobrium in all branches

of natural history.*

One very common estuary shell rejoices in the following

variety of titles :

—

Scrobicularia piperata (
Omelin sp.).

Trigonella plana (Da Costa).

Mactra Listen (Auct.).

Mya Hispanica (Chemnitz).

Venus borealis (Pennant).

Lutraria compressa. (Lamarck).

Arenaria plana (Megerle).

As regards specific names, the earliest ought certainly to be

adopted, with, however, the following exceptions :

—

1. MS. names
;
which are admitted by courtesy.

2. Names given by writers antecedent to Linnseus.

3. Names unaccompanied by a description or figure.

4. Barbarisms
;
or names involving error or absurdity.!

It is also very desirable that names having a general (Euro-
pean) acceptation should not be changed on the discovery of

earlier names in obscure publications.

emblem of eternity—the serpent holding its tail in its mouth. The following diagram
is offered as an improved circular system :

—

[Fishes.]

Di-branchiata.

Nucleo-

Opistho-

Aporo-

Pallio-

Tetra-

Proso-

Pulrno-

Lamelli-

Hetero-branchiata.

[Zoophytes.]
* In Pfeiffer’s Monograph of the Uelicidce

,
a family containing seventeen genera,

no less than 330 generic synonyms are enumerated
; to this list Dr. Albers, of Berlin,

has added another hundred of his own invention

!

t This subject was investigated and reported upon by a committee of the British'!

Association in 1842.
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With respect to genera

,

those who believe in their real exist-

ence as “ ideas of the creating mind,” will be disposed to set

aside many random appellations given to particular shells

without any clear enunciation of their characters
;
and to adopt

later names, if bestowed with an accurate perception of the

grounds which en title them to generic distinction.*

Authority for specific names. The multiplication of synonyms
having made it desirable to place the authority after each name,
another source of evil has arisen

;
for several naturalists (fancy-

ing that the genus maker
,
and not the species maker

,

should

enjoy this privilege) have altered or divided almost every genus,

and placed their signatures as authorities for names given half

a century or a century before by Linnaeus or Bruguiere. The
majority of naturalists have disowned this practice, and agreed

to distinguish by the addition of “sp.” the authorities for

those specific names whose generic appellations have been
altered. The type of a genus should be the species which best

exhibits the characters of the group, but it is not always easy

to follow out this rule
; and consequently the first on the list is

often put forward as the type.

ABBREVIATIONS.

Etym.
,
etymology; Syn., synomym

;
Distr., distribution;

MS., unpublished
;
Sp., species

;
B. M., in the British Museum.

Distr., Norway—New Zealand; including all intermediate
seas.

Foss., Lias-chalk : implies that the genus existed in these
and all intermediate strata. Chalk— ;

means that the genus has
existed from the chalk up to the present time.

Depth—50 fins, implies that the genus is found at all depths
between low-water mark and 50 fathoms. A fathom = 6 feet.

*, one-fourth real size
; f ,

magnified four times.

Lat ., breadth; Long., length; Alt., height or thickness.
Unc., an inch; Lin., a line or -ft of an inch; Mill.

,

a milli-
metre or 2V of an inch.

* Several bad practices—against which there is, unhappily, no law—should be
strongly discountenanced. First, the employment of names already in familiar use
tor otner objects

; such as cidaris (the title of a well-known genus of sea-urchins) for
a group of spiral shells; and arenaria (a property of the botanists) for a bivalve.
•Secondly, the conversion of specific into generic titles, a process which has caused
endless confusion

; it has arisen out of the vain desire of giving new desigeations to
old mid familiar objects, and thus obtaining a questionable sort of fame.

D
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CHAPTER II.

GEOGRAPHICAL DISTRIBUTION OP THE MOLLUSCA.

It is one of the most familiar facts in Natural History that

many countries possess a distinct Fauna and Flora, or assem-
blages of animals and plants peculiar to themselves

;
and it is

equally true, though les3 generally understood, that the sea

also has its provinces of animal and vegetable life.

The most important or best known of these provinces are

indicated on the accompanying map
;
different names, in some

instances, and different letters and numbers, being employed to

distinguish the marine from the terrestrial regions.*

The division of the surface of the globe into natural history

provinces ought to be framed upon the widest possible basis.

The geographical distribution of every class of animals and
plants should be considered in order to arrive at a theory of

universal application.

The most philosophical division of the globe into natural

provinces has been by Swainson in 1835
,
and by Dr. Sclater in

1857 . The last has been adopted by several naturalists. It was
based upon a consideration of the distribution of birds, and has

been extended to fishes and amphibia by Dr. Gunther. It

might be extended to mollusca. In Dr. Sclater’s scheme the

world is divided into six regions, viz. (1) Palsearctic region:

this comprises Europe, North Africa, Asia Minor, Persia, Asia

north of the Himalayas, North China, and Japan
; (2) Ethiopian

or Western Palseotropical region, includes Africa south of the

Atlas, Madagascar, Mascarene, Arabia
; (

3
)
Indian or Middle

Palseotropical region, including Asia south of the Himalayas,

Ceylon, Burmah, Malacca, Southern China, Philippines, Borneo,

Java, Sumatra, and adjacent islands; (4) Australian or Western
Palseotropical region: Australia, New Guinea, New Zealand,

and the Pacific Islands
; (

5
)
Nearctic or North American region

:

Greenland, and North America as far as the centre of Mexico

;

* The author regrets that, on account of the expense, this map appears without the >

advantage of colours. He would recommend those who are sufficiently interested in

the subject to colour their own copies, distinguishing the shores of tire manue provinces •

by the following tints

Blue. I. Arctic province ; 15. Magellanic.

Green. 2. Boreal; 11. Aleutian; 5. Aralo-Caspian.

Orange. 3. Celtic.

Purple. 4. Lusitanian ; 10 Japonic; 12. Californian ; 18 . i'rans-Auanuo.

Yellow. 6 . W. African; 8 . Indo-Paciflc ; 13. Panamic; 17. Caribbean.

hike. 7. S. African; 9. Australo-Zealandic
; 14. Peruviau; 16. Patagonian.
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(6) Neotropical or South American region: West India Islands,

South Mexico, Central and South America, Galapagos, and

Falkland Isles. These divisions apply to the land, but it is

probable that they will help to throw light on the boundaries of

the natural marine provinces.

As will be seen, each of the above regions includes several of

the provinces adopted in this work.

The Land Provinces hitherto proposed have been chiefly

founded on botanical grounds, but the evidence afforded by
insects and the higher classes of animals confirms the existence

of these divisions.

The Marine Provinces have also been investigated by botanists '

and the striking peculiarities of the fisheries have been taken

into account as well as the distribution of shell-fish and corals.

In order to constitute a distinct province it is considered

necessary that at least one-half the species should be peculiar, a

rule which applies equally to plants and animals. Some genera

and sub-genera are limited to each province, but the proportion

is different in each class of animals and in plants.*

Specific areas. Species vary extremely in their range, some
being limited to small areas, while others, more widely diffused,

unite the local populations into fewer and larger groups.

Those species which characterise particular regions are termed
“endemic;” they mostly require peculiar circumstances, or

possess small means of migrating. The others, sometimes
called “ sporadic,” possess great facilities for diffusion, like the

lower orders of plants propagated by spores, and more easily

meet with suitable conditions. The space over which a species

is distributed is called a “ centre,” or, more properly, a specific

area. The areas of one-half the species are smaller (usually

much smaller) than a single province.

In each specific area there is frequently one spot where indi-

viduals are more abundant than elsewhere
; this has been called

the “ metropolis ” of the species. Some species which appear to

be nowhere common can be shown to have abounded formerly
;

and many probably seem rare only because their head-quarters
are at present unknown.

—

{Forbes.)

Specific centres are the points at which the particular species

are supposed to have been created, according to those who
believe that each has originated from a common stock (p. 46)

;

* The genera of plants amount to 20,000, and consist on an average of only four
species apiece ! The genera of shells commonly admitted are only 400 in number, and
average forty species each. It follows that the areas of the molluscan genera {cceterm
paribus

)

ought to be ten times as great as those of plants.
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these can only be known approximately in any case. The
doctrine that each species originated from a single individual,

or pair, created once only, and at one place, derives strong con-

firmation from the fact that so “ many animals and plants are

indigenous only in determinate spots, while a thousand others

might have supported them as well.”*

Generic areas. Natural groups of species, whether called

genera, families, or orders, are distributed much in the same
manner as species

;
+ not for the same reason, since their con-

stituents are not related by descent, but apparently from the

intention of the Creator.

Sub-generic areas are usually smaller than generic
;
and the

areas of orders and families are, as a matter of course, larger

than those of the included genera. But it is necessary to

remember that groups of the same denomination are not always

of equal value
;
and since species vary in range it often happens

that specific areas of one class or family are larger than generic

areas of another. The smallest areas are usually those of the

forms termed aberrant; the typical groups and species are

most widely distributed.—

(

Waterhouse .)

‘
‘ When a generic area includes a considerable number of

species, there may be found within it a point of maximum
(
metropolis), around which the number of species becomes less

and less. A genus may have more centres than one. It may
have had unbroken extension at one period, and yet in the

course of time and change, may have its centre so broken up

* Mrs. Somerville’s Physical Geography, ii. 95.

t “ What we call class, order, family, genus, are all only so many names for genet « .

of various degrees of extent. Technically a genus is a group to which a name (as

JRibes) is applied : but essentially, Exogens, Ranunculacece, Ranunculus, are genera of

different degrees.

“ One of the chief arguments in favour of the naturalness of genera (or groups), i3

that derived from the fact that many genera can be shown to be centralised in definite

geographical areas (Erica, for example)
; i.e. we find the species gathered all, or

mostly, within an area, which has some one point where the maximum number of

species is developed.

“ But, in geographical space, we not unfrequently find that the same genus may have
two or more areas, within each of which this phenomenon of a point of maximum
number of species is seen, with fewer and fewer species radiating, as it were, from it.

“ In time, however (or, in other words, in geological distribution), so far1 as we know,
each generic type has had an unique and continuous range. When once a generic

type has ceased it never re-appears.

“ A genus is an abstraction, a divine idea. The very fact of the centralisation of

groups of allied species, i.e. of genera, in space and time, is sufficient proof of this.

Doubtless we make many so-called genera that are artificial ; but a true genus is

natural
; and, as such, is not dependent on man’s will.”

—

E. Forbes. (See An. Nat,

Hist. July, 1852, and Jan., 1855, p. 45.)
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that there shall appear to be out-lying points. When, how-

ever, the history of a natural genus shall have been traced

equally through its extension in time and space, it is not

impossible that the area, considered in the abstract, will be

found to be necessarily unique.”—{Forbes.)

To illustrate the doctrine of the unity of generic areas Professor

Forbes has given several examples, showing that some of the

most exceptional cases admit of explanation and confirm the

rule. One of these relates to the genus Mitra, of which there

are 420 species
;

it has its metropolis in the Philippine Islands,

and extends by the Red Sea to the Mediterranean and West
Africa, the species becoming few, small, and obscure. Far
away from the rest a single species is found on the coast of

Greenland. But this very shell occurs fossil in Ireland along

with another mitra now living in the Mediterranean. Another
case is presented by the genus Panopcea, of which the eleven

living species are widely separated. Of this genus above 100

fossil species are known, distributed over many places within

the wide area, on whose margin the relics of this ancient form
of life seem to linger like the last ripple of a circling wave.*
According to this view the specific centres are scattered

thickly over the whole surface of the globe
;
those of the genera

more thinly distributed
;
and the points of origin of the large

groups become fewer in succession, until we have to estimate

the probable position or scene of creation of the primary
divisions themselves

;
and are led to speculate whether there

may not have been some common focus—the centre of centres

—from which the first and greatest types of life have emanated.
Boundaries of Natural History Provinces. The land provinces

are separated by lofty mountains, deserts, seas, and climates

;

whilst the seas are divided by continents and influenced by the

physical character of coast-lines, bj^ climates and currents.

These “natural barriers,” as they were called by Buffon.

retard or altogether prevent the migrations of species in

particular directions.

Influence of Climate. Diversity of climate has been the
popular explanation of most of the phenomena of geographical
distribution, because it is so well known that some species

require a -tropical amount of warmth, whilst others can endure
a great variety of temperature, and some only thrive amidst
the rigours of the arctic regions. The character of the vegeta-
tion of the zones of latitude has been sketched by Baron Hum-

* The most striking and conclusive instances may be met with in the distribution o!

the highest classes of vertebrate animals.
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boldt
;

Fabricius and Latreille have divided the world into

climatal Insect-provinces
;
and Professor E. Forbes has con-

structed a map of the homoiozoic belts or zones of marine life.

To all these the remark of Mr. Kirby is applicable—that any
division of the globe into provinces, by means of equivalent

parallels and meridians, wears the appearance of an artificial

and arbitrary system, rather than of one according to nature.

Professor Forbes has been careful to point out that although

the ‘
‘ Faunas of regions under similar physical conditions bear

a striking resemblance to each other”—this resemblance is

produced, “not by identity of species, or even of genera, but

by representation ” (p. 45).

Origin of the Natural History Provinces. Mr. Kirby appears

to have been the first to recognise the truth that physical

conditions were not the primary causes of the zoological pro-

vinces, which he “ regarded as fixed by the will of the Creator,

rather than as regulated by isothermal lines.” * Mr. Swainson
also has shown that the “ circumstances connected with tem-
perature, food, situation, and foes, are totally insufficient to

account for the phenomena of animal geography,” which he
attributes to the operation of unknown laws.f

The most important contribution towards a knowledge of

these “ unknown laws ” has been made by Professor E. Forbes,

who was perhaps the first naturalist ever in a position to avail

himself of the great storehouse of facts accumulated by geolo-

gists, respecting the distribution of organic life in “ the former

world.” This subject will be referred to again in connection

with the subject of Fossil Shells
;
meanwhile it may be stated

that, according to this evidence, the Faunas of the Provinces

are of various ages, and that their origin is connected with

former (often very remote) geological changes, and a different

distribution of land and water over the surface of the globe.

MARINE PROVINCES.

Amongst the genera of marine shells there are some which
have been considered particularly indicative of climate. From
the Arctic list the following may be taken as examples of the

shells of high latitudes
;
those marked * being found in the

southern as well as in the northern hemisphere :

—

* Introduction to Entomology.

t Treatise on Geography and Classification of Animals, Lardner’s Cabinet Cyclo-

paedia.
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Buccinmn.

*Chrysodomus.

*Trophon.

Admete.

*Triohotropis.

Velutina.

Lacuna.

*Margarita.

*Rhynchonella.

*Crenella.

*Yoldia.

*Astarte.

Cyprina.

Glycimeris.

The following have been thought peculiar to the wanner rn

gions of the sea

:

Nautilus.

Rostellaria.

Triton.

Oancellaria.

Terebra.

Conu9.

Harpa.

Oliva.

Voluta.

Marginella.

Columbella.

Cyprsea.

Nerita.

Spondylus.

Plicatula.

Pema.
Vulsella.

Tridaena.

Crassatella.

Sanguinolar a.

But it must not be inferred that these genera were always

characteristic of extreme climates. On the contrary, the whole

of them have existed in the British seas at no very remote geo-

logical period. Bhynchonella and Astarte were formerly “ tropi-

cal shells and since the period of the English chalk-formation

there have been living Nautili in the North Sea, and Cones and
Olives in the “ London basin.” It is not true that the same
species have been at one time tropical, at another temperate, but

the genera have in many instances enjoyed a much wider range

than they exhibit now. Some of the “tropical” forms are

more abundant and extend farther in the Southern hemisphere
;

several large Volutes range to the extremity of South America,

and the largest of all inhabits New Zealand.

The tropical and sub-tropical provinces might be naturally

grouped in three principal divisions, viz., the Atlantic, the

Indo-Pacific, and the West-American,—divisions which are

bounded by meridians of longitude, not by parallels of latitude.

The Arctic province is comparatively small and exceptional

;

and the three most southern Eaunas of America, Africa, and
Australia differ extremely, but not on account of climate.

If only a small extent of sea-coast is examined, the character

of its mollusca will be found to depend very much upon the

nature of the shore, the tides, depth, and local circumstances,

which will be referred to again in. another page. But these

peculiarities will disappear when the survey is extended to a
region sufficiently large to include every ordinary variety of

condition.

It has been stated that each Fauna consists of a number ol

peculiar species, properly, more than half;* and of a smaller

number which are common to some'other provinces. By ascer-

taining the direction of the tides and currents, and the circum-
stances under which the species occur, it may be possible to

determine to which province these more widely diffused mollusca
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originally belonged. And when species occur both recent and

fossil it is easy to perceive the direction in which iheir migra-

tions have taken place.

The Fauna of the Mediterranean has been critically examined
by Prof. Forbes and M. Philippi, with this result,—that a large

proportion of its population has migrated into it from the At
lantic, and a smaller number from the Eed Sea, and that the

supposed peculiar species are diminishing so rapidly with every

new research in the Atlantic, that it can no longer rank as a

province distinct from the Lusitanian.

When the Faunas of the other regions have been tested in

the same manner, and disentangled, the result will probably be

the establishment of a much greater number of provinces than
we have ventured at present to indicate on the map.

It may be desirable to notice here the extraordinary range
attributed to some of the marine species. These statements

must be received with great hesitation; for when sufficiently

investigated, it has usually proved that some of the localities

were false, or that more than one species was included. The
following are given by Dr. Krauss in his excellent monograph
of the South African Mollusca :

—

Ranella granifera : Eed Sea, Natal, India, China, Philippines,

New Zealand.

Triton olearius : Brazil, Mediterranean, Natal, Pacific.

Purpura lapillus : Greenland, (Senegal, Cape).

Venus verrucosa: (W. Indies), Brit. Senegal, Canaries,

Mediterranean, Eed Sea, Cape (Australia).

Octopus vulgaris

:

Antilles, Brazil, Europe, Natal, Mauritius,
India.

Argonauta argo : (Antilles), Medit., Eed Sea, Cape.
Lucina divaricata is said to be “ found on the shores of Europe,

India, Africa, America, and Australia.” (Gray.) In this case
several species are confounded. The rock-boring Saxicava has
been carried to all parts of the world in ballast, and it remains

3
r et, to be ascertained whether the same species occurs in a living
state beyond the Arctic Seas and North Atlantic.

Lastly, the money cowry is always catalogued as a shell of the
Mediterranean and Cape, although its home is in the Pacific, I

and it has no other origin in the Atlantic than the occasional
wreck of one of the ships in which such vast quantities of the
little shell are annually brought to this country to be exported
again to Africa.
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I. Arctic Province.

The North. Polar Seas contain but one assemblage of Mollusca,

whose Southern limit is formed by the Aleutian Islands in the

Pacific, but in the North Atlantic is determined chiefly by the

boundary of floating ice, descending as low as Newfoundland
on the West, and thence rising rapidly to Iceland and the North
Cape. A very complete general account of the Arctic Mollusca

is given by Dr. Middendorff ;* those of Greenland have been

catalogued and described by Otho Fabricius and Moller ;f and
more recently by Morch 158 species are enumerated by
Middendorff, and 202 by Morch. Scattered notices occur in

the Annals of Natural History, § and the Supplements to the

Narratives of the Arctic Voyagers,—Phipps, Scoresby, Franklin,

Back, Boss, Parry, and Pichardson. The existence of the same
marine animals in the Kamtchatka Sea and Baffin’s Bay was
long since held to prove at least a former North-West passage

;

but the occurrence of recent sea-shells in banks far inland

rendered it probable that even recent elevation of the land in

Arctic America might have much reduced the passage. During
the “ Glacial period,” this Arctic Sea, with the same fauna, ex-

tended over Britain
;
over Northern Europe, as far as the Alps

and Carpathians
;
and over Siberia, and a considerable part of

North America. The shells now living in the Arctic Seas, are

found fossil in the deposits of “Northern Drift,” over all these

countries
;
and a few of the species yet linger within the bounds

of the two next provinces, especially in tracts of unusual depth.

The Arctic shells have mostly a thick greenish epidermis (p. 33)

;

they occur in very great abundance, and are remarkably subject

to variation of form, a circumstance attributed by Professor E.
Forbes to the influence of the mixture of fresh water produced
by the melting of great bodies of snow and ice.

ARCTIC SHELL-FISH.
R. Russian Lapland. F. Finmark. I. Iceland,

coast). B. Behring’s Straits. 0. Ochotsk.

Bpecies (fossil).

Octopus granulatus. G.

Cirroteuthis Miilleri. G.

Rossia palpebrosa. G. P. Regent Inlet.

Onychoteuthis Bergii. F. B.

„ Fabricii. G.

G. Greenland. D. Davis Straits (west
* British species (living). ** British

„ amcena. G.

•Ommastrephes todarus. F. Newf.

Limacina arctica. G. 0.

* Malaco-zoologiaRossica; Mem. del’ Acad. Imp. des Sc. Petersb. T. 6, pt. 2, 1849.

t Index Molluscorum Grcenlandiae. Hafn. 1842.

.

I Fortegnelse over Grcnlands Bluddyr in H. Rink : Grbnland geographisk og statis-
tic beskrevet, ii. Bind. 1857.

$ Hancock, An. Nat. Hist. vol. 18, p. 323, pi. 5.
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Spirialis stenogyra. F.

„ balea. G.

•Clio borealis. N. Zemla. G.

Nassa incrassata. F.

Buccinum undatum, var. Kara. O.

,
kydrophanum. D. Prince

Regent Inlet.

„ tenebrosum. R. G. B.

* „ Humpkreysianum. R. G.

»* „ cyaneum. F. D. G. Icy

C. St. Lawrence.

„ glaciale. Kara, 0. C. Parry.

G. Spitzbergen.

Buccinum angulosum. N. Zemla. Icy

C. Spitz.

„ tenue. N. Zemla. G.

„ Groenlandicum. D.

„ undulatum. G.

„ scalariforme. G.

** „ ciliatum. G.

„ boreale (Leach). Baffin’sB.

„ sericatum. D. P. Refuge.

* „ Hollbdllii (Mangeka, Mol.)

G. F.

* „ Balei. R. B.

Pleurotoma, 13 sp. G.

•Fuaus antiquus. N. Zemla. B.
• * „ carinatus. G.

* „ contrarius. R. 0.

,, deformis. R. Spitz.

**
,, despectus. G. Spitz.

,, keros. C. Perry.

„ latericeus. G.

** „ Sabini. D. Mass.

„ pellucidus. D.

„ Kroyeri. G. Spitz.

„ decemcostatus. B. Newf.

* „ Bemiciensis. R. B.

„ Spitzbergensis. Spitz.

* „ Islandicus. F.

* „ gracilis. F. R. G. B.

••Trophon clatkratus. R. G. B.

** „ Bcalariformis. Spitz. Newf. B
•* „ Gunneri. F. G.

** „ craticulatus. R. I. G
* „ Bai-vicensis. F.

„ harpularius. F. U.S.

* „ truncatus.

Purpura lapillus. R. G. B.

Mangelia, 9 sp. G.

„ decussata. D.

•Bela Curricula. F. G.

* „ rufa. F. G.

•Mitra Groenlandica. G.
•Admete viridula. R. Spitz. G. B.

* Trickotropis borealis. F. G. B. Prince

Regent Inlet.

„ conica. G.

„ insignia. B.

„ bicarinata. B.

Natica kelicoides. R. G. B.

** „ clausa, F. N. Zemla. G. Mel-

ville Id. P. Regent Inlet. B.

,, pallida. R. 0.

„ flava. N. Zemla. B. Newf.

* „ pusilla (groenlandica). G. Norway.

Spitz.

,, nana. G.

Velutina lsevigata. R B.

* „ liexilis. F.

** „ zonata. R. G.

„ lanigera. G.

Lamellaria prodita. F.

„ Groenlandica. G. B.

••Scalana Groenlandica. F. G. B.

•* „ borealis (Esckrichti). G.

Amanra Candida. G.

Ckemnitzia albula. G.

•Mesalia lactea. G.

Turritella polaris. G.

Aporrhais occidentalis. Labrador.

Littorina obtusata. R.

* „ tencbrosa. N. Zemla. D.

„ Groenlandica. G. F.

* „ palliata (arctica). G.

„ limata. F.

Lacuna vincta. R. Newf. G.

„ labiosa. F. P. Refuge.

* „ crassior. R.

„ glacialis. G.

* „ pallidula. G.

* „ puteolus. F. Newf.

„ frigida. F.

„ sokdula. F.

Hydrobia castanea. R. G.

Rissoa 6crobiculata. G.

„ globulus. G.

„ sivxatilis. G.

Skenea planorbis. G. F.

Margarita cinerea. F. U.S.

„ undulata. R. G.

* „ alabastrum. F.

* „ kekcina. G. White Sea. Spitz.

„ sordida. R. Spitz. G. B.

„ umbikcalis. D. B.

„ Harrisoni. D.

„ glauca. G.

„ Vaklii. G.

* „ costulata. G.

Punoturella Noackina. F. G.

•Acmeea testucknalis. R. Iceland. G.
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••Lepeta caeca. G. F. Spitr. C. Eden.

Pilidium rubellum. F. G. D.

Patella, 4 sp. G.

•Cliiton ruber. F. G. Spitz.

• „ albus. F. G.

Dentalium entale. Spitz.

Bulla Reinhardi. G.

„ subanguhita. G.

•Cylichna alba. G. F. Spitz.

„ turrita. G.

•Philine scabra. Norway. G.

„ punctata (Moll.) G.

Doris liturata. G.

„ acutiuscula. G.

„ obvelata. G.

•Dcndronotus arborescens. F. G.

JEolis bodocensis. G.

Tergipes rupium. G.

Euplocamus Holbollii. G.

•Terebratulina caput-serpentis. Spitz. F.

Mass. Medit.

•Waldheimia cranium. F.

„ 6eptigera. F.

Terebratella Spitzbergensis. Sp.

„ Labradorensis. Labr.

•Rhynchonellapsittacea. R. Baffin’s Bay,
76° N. Melville, I. B.

•Crania anomala. Spitz.

•Anomia squamula. R.

• „ aculeata. R.

••Pecten Islandicus. F. N. Zemla. Spitz.

G. B. St. Lawrence.

,, vitreus. F. Arctic America.

„ Groenlandicus. R. Spitz. D.

Limatula sulcata. G. F.

•Mytilus edulis. R. G. B.

•Modiola modiolus. R. B.

•Crcnella discors (laevigata). G. D. N.
Zemla.

• „ decussata. R. G.

• „ nigra. N. Zemla. R. G. D.
•• „ faba. G.

„ vitrea. G.

A rca glacialis. P. Regent Inlet.

Nucula corticata. G.

„ inflata. G. D.

Leda buccata. G.

„ maeilenta. G.
11 „ rostrata (pemula). F. Spitz. Arctic

America.

• *

**

•*Leda minuta (Fabr.) F. Spitz. G. D.

*• „ lucida. F. ( = navicularis ? Spitz.)

* „ pygmaea. G. F. Siberia.

**Yoldia arctica Gr. (myalis). G. U.&.

Spitzbergen.

lanceolata (arctica B. & S.) Icy

Cape.

limatula. F. U.S. Kamt.
hyperborea. Spitz,

thraciaeformis (angularis). G.

Mass.

truncata, Br. (Portlandica, Hit.

)

P. Refuge. Arctic America.

**Astarte borealis (arctica). F. Iceland. G.

* „ semisulcata (corrugata). Kara
Sea. N. Zemla. Spitz. P.

Regent Inlet. C. Parry. Icy

Cape.

* „ elliptica. F. G. Spitz.

* „ sulcata. R. N. Zemla. 0.

* „ crebricosta. F. Spitz. Newf.

„ crenata. P. Regent Inlet.

„ Warhami. Davis Str.

„ globosa. G.

* „ compressa. N. Zemla. G.

„ Banksii. Spitz. Baffin’s Bay
•Cardium edule var. rusticum. R.

„ Islandiciun. N. Zemla. G.

,
Groenlandictun. Kara. Spitz.

C. Parry. St. Lawrence.

„ elegantulum. G.

*Cryptodon flexuosus. G. F.

•Turtonia minuta. G. F.

•Cyprina Islandica. R. Labrador.

••Cardita borealis. Mass. O.

**Tellina calcarea. F.' G. B.
** Grcenlandica. (= Balthica, L

N. Zemla. Spitz. F. G. B.
**

,
edentula. B.

**

*Mya tx-uncata. R. Spitz. G. C. Parry. B.
•* „ Uddevallensis. St. Lawrence. D.

P. Regent Inlet. Melville I.

* „ arenaria. N. Zemla. G. 0.

**Saxicava rugosa (arctica). N. Zemla.
Spitz. G. C. Parry. B.

* „ (Panopsea) Norvegica. White
Sea. 0.

Machaera costata. Labrador. O.

Glycimeris siliqua. C. Parry. Newf.
•Lyonsia Norvegica. F. O

„ arenosa. G. D. P. Refuge.

•Tliracia myopsis. G.

Pandora glacialis. Spitz. Baff. (Leach).
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II. Boreal Province.

The Boreal Province extends across the Atlantic from Nova

Scotia and Massachusetts to Iceland, the Faeroe and Shetland

Islands, and along the coast of Norway from North Cape to the

Naze.
i t ' *

Of the 289 Scandinavian shells catalogued by Dr. Loven,

217, or 75 per cent, are common to Britain, and 137 range as

far as the North coast of Spain.

The boreal shells of America are described by Dr. Gould.

f

From these lists it appears that out of 270 sea-shells found on

the coast of Massachusetts north of Cape Cod, more than half

are common to Northern Europe.

Many of the species, it is believed, could only have extended

their range so distantly by means of continuous lines of con-

necting coast, now no longer in existence .

%

BOREAL SHELLS COMMON TO EUROPE AND NORTH AMERICA.

* British Species.

* Teredo navalis.

•Pholas crispata.

*Solen ensis.

*(PanopEea) Norvegiea.

*Mya arenaria.

* „ truncata.

*Thracia phaseolina (Conradi, Coutli).

Mactra ponderosa (ovalis, G-.)

? Montacuta bidentata.

*Turtonia minuta.

? Kellia rubra.

? Lepton nitidum (fabageUa, Corn-. ?)

*Saxicava rugosa (arctica).

Tellina solidida, var. (fusca, Say).

* „ calcarea (sordida, Couth).

*Lucina borealis.

? „ divarieata.

* Cryptodon flexuosus.

*Astarte borealis.

* „ triangularis? (quadrans, G.)

*Cyprina Islanclica.

? (Cardium Islandicum, U.S.—N. Zemla).

Yoldia limatula.

„ arctica, Gr. (= myalis).

•Leda pygmsea.

* „ caudata.

? „ navicularis ( luoida, Loven ?

)

•Nucula tenuis.

•Mytilus edulis.

*Modiola modiolus.

* Index Molluscorum Scandinaviae ; extracted from the “ Ofversigt af K. Vet.

Akad. Forh.” 1846. The climate of Finmark is much less severe than Russian Lap-

land
;
Hammerfest has an open harbour all the year.

t Report on the Invertebrata of Massachusetts. 1841.

X Forbes, Memoirs of the Geol. Survey, i. p. 379. Sir John Richardson, when
speaking of ihe cod-tribe and turbot-tribe, says:—“Most of the fish of this order feed

on or near the bottom, and a very considerable number of tho species are common to

both sides of the Atlantic, particularly in the higher latitudes, where they abound. It

does not appear that then’ general diffusion ought to be attributed to migration from

their native haunts, but rather that in this respect they aro analogous to the owls,

which, though mostly stationary birds, yet include a greater proportion of species

common to the old and new worlds than even the most migratory families. Several of

the Scomberoidfee (Mackerel-tribe) which feed on the surface, have been previously

noted as traversing many degrees of longitude in the Atlantic : but the existence of

the ground-feeding Gadoidete in very distant localities must be attributed to a different

cause, as it is not probable that any of them wander out of soundings or ever approach

the mid-seas.
-
’—Report Zool. N. America, p. 318.
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•Crenella nigra.

*
,

discors, L.

* „ decussata (glandula, Tot.)

Pecten Islandicus.

? Ostrea edulis (borealis, Lam. ?)

*Anomia ephippium.

* ,, aculeata.

„ squamula?

•Terebratulina caput-serpentis.

•Rhynchonella psittacea.

•Dendronotus arborescens.

Polycera Lessonii ?

? Amphisphyra hyalina (debitis

)

Cylichna alba (triticea, C.)

* „ obtusa (pertenuis).

•Pliiline quadrata (formosa, St.)

•Chiton cinereus.

* „ marmoreu3.

* „ ruber.

* „ lsevis.

* „ asellus.

* „ albus.

•Dentalium (entale, L. ?)

?Lepeta caeca (Candida, C.)

•Acmaea testudinalis (amoena, S.)

*Puncturella Noachina.

* A deorbis divisus (= Skenea serpuloides )

.

Margarita cinerea.

* „ costulata? (Skenea).

* „ helicina.

•Margarita undulata.

* „ alabastrum (= occidentals

LiUorina groenlandica.

* „ tenebrosa (vestita).

„ palliata?

•Lacuna vincta (divaricata).

* „ puteolus (Montagui).

•Skenea planorbis.

•Velutina laevigata.

„ zonata.

•Lamellaria perspicua.

•Natica helicoides.

„ clausa.

* „ pusilla.

•Scalaria groenlandica.

(Ianthina communis).

I Odostomia producta.

!
Cancellaria (admete) viridula.

•Trichotropis borealis.

*Fusus antiquus (tomatus).

* „ islandicus.

* „ propinquus.

„ ? rosaceus.

•Trophon muricatus.

* „ clathratus.

„ scalariformi8.

„ harpularius.

•Purpura lapillus.

•Buccinum undatum.

* „ (Oominella) Dalei.

* Bela turrieula.

* „ Tr veiyana.

* „ rufa (Vahlii) ?

* Omrnastrephcs sagittatus is also common to both sides of the

North Atlantic. The genera,

Machcera, Glycimeris, Cardita, and

Solemya, Mesodesma
(
deauratum ), Crepidula,

are peculiar to the American side of the Boreal Province.

Several other species now living on the coast of the U. States

occur fossil in England : e. g. Trophon cinereus
,
Say., is believed

to be the Fusus Forbesi, Strickland, of the Isle of Man
;
others

are marked in the Arctic list.

III. Celtic Province.

The Celtic province, as described by Prof. E. Forbes, includes

the British island coasts, Denmark, Southern Sweden, and the

Baltic.* The fauna of this region (which includes the principal

* The great work of Messrs. Forbes and Hanley is the standard text book on

British Testacea A new work on British Mollusca is now being prepared by ait. *•
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herring-fisheries) is essentially Atlantic
;
many of the species

are of ancient origin, and occur fossil in the Pliocene.

The British mollnsca described by Forbes and Hanley amount

:

to 682, viz. :

—

14 (15) Cephalopoda. 100 Pulmonifera. 175 (172) Aeephala.

220 (254) Marine Univalves. 4 (5) Pteropoda. 73 (73) Tunicata.

91 (100) Nudibranchiata. 5 (7) Brachiopoda.

Of this number two-thirds of the Nudibranchia, 55 marine uni-

valves, and 7 bivalve shell-fish, are, at present, only known in i

British seas; but as most of these are minute or “critical”

species, it is considered they will yet be met with elsewhere.

In 1857, Mr. M‘Andrew was acquainted with 626 marine mol-

luscs, as indicated by the figures in brackets in the summary
just given.

A few of the species belong to the Lusitanian province, whose i

northern limits include the Channel Islands, and just impinge
upon our coast.

Phasianella pullus.

Haliotis tuberculata.

Truncatella Montagui.

Oncidium celticum.

Bulla hydatis.

Volva patula.

Murex corallinus.

Avicula Tarentina.

Galeomma Turtoni.

Pandora rostrata.

Ervilia castanea.

Mactra helvacea.

Cytlierea chione.

Petricola litliophaga.

Venerupis irus.

Cardium rusticum, L. (tuber-

culatum).

Of the Gasteropoda 54 are common to the seas both north and
south of Britain

;
52 range farther south, but are not found

northward of these islands
;
and 34 which find here their south-

ern limit occur not only in Northern Europe, but most of them
in Boreal America. Nearly half of the bivalves range both
north and south of Britain; 40 extend southward only, and
about as many more are found in Scandinavia, 27 of them being
common to N. America. (Forbes.)

In the lists of Arctic and Boreal shells the British species are
distinguished by an asterisk.

According to Mr. M‘Andrew’s estimate in 1850, 406 British
shell-bearing mollusca were then known, of which

217 or 53 per cent, were common to Scandinavia.

246 or 61 „ „ North of Spain.

227 or 56 „ „ S. Spain and Medit.

97 or 24 „ „ Canary Islands.

G. Jeffreys. The Nudibranchiata alone have been more fully described in the >

publications of the Ray Society, by Messrs. Alder and Hancock. Eor the marine
zoology of the coasts of Denmark the “ Zoologia Danica” of O. F. Muller is still the
most important work.
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The following

Assiminea, sp.

Jeffireysia, sp.

Otina otis.

Rissoa, sp

.

Stylifer turtoni.

at present peculiar

Odostomia, 19 sp. ?

Buccinum fusiforme.

Fusus Bemiciensis.

„ Turtoni.

Natica Kingii.

to Britain :

—

Montacuta ferruginosa.

Argiope cistellula.

Pecten niveus.

Syndosmya tenuis.

Thraeia villosiuscula.

The most common edible species are :

—

Ostrea edulis. Mytilus edulis. Fusus antiquus.

Pecten maximus. Cardium edule. Littorina littorea.

„ opercularis. Buccinum undatum.

Amongst the species characteristic of the Celtic province—or

most abundant in it—are the following :

—

Trophon muricatus.

Nassa reticulata.

Natica Montagui.

„ monilifera.

„ nitida.

Velutina laevigata.

Turritella communis.

Aporrhais pes-pelecani.

Rissoa cingillus.

Scalaria Trevelyana.

Littorina littoralis.

Trochus Montagui.

„ millegranus.

„ tumidus.

Patella vulgata.

„ pellucida.

Acmaea virginea.

Chiton cinereus.

Scaphander lignarius.

Tellina crassa.

Venus striatula.

„ casina.

Donax anatinus.

Solen ensis.

Pholas Candida.

Mactra elliptica.

„ solida

Periploma praetenuis.

Thraeia distorta.

Syndosmya prismatica.

The wide expanse of the Baltic affords no shell-fish unknown
to the coasts of Britain and Sweden. The water is brackish,

becoming less salt northward, till only estuary shells are met
with, and the Littorinse and Limnaeans are found living to-

gether, as in many of our own marshes. This scanty list is

taken from the Memoirs of Dr. Middendorff and M. Boll,

Buccinum undatum.

Purpura lapillus.

Nassa reticulata.

Littorina littorea.

Patella (tarentina).

Hydrobia muricata.

Neritina fluviatilis.

Limnaea auricularia.

„ ovata.

Mytilus edulis.

Donax (trunculus).

Cardium edule var.

Tellina Balthiea.

„ tenuis.

Scrobicularia piperata.

Mya arenaria.

„ truncata.

Meyer and Mobius collected the following species at Kiel :

—

Chiton cinereus.

Acm*a testudinalis.

Bissoa lahiosa.

„ inconspicua.

„ ulvae.

* ventrosa.

Rissoa parva.

Littorina littorea.

„ littoralis.

„ tenebrosa.

Lacuna vincta.

„ palhdula.

Cerithium reticulatum.

Nassa reticulata.

Buccinum undalum.

Fusus antiquus.

IY. Lusitanlan Province.

The shores of the Bay of Biscay, Portugal, the Mediterranean,
and N. W. Africa, as far as Cape Juby, form one important

y province, extending westward in the Atlantic as far as the Gulf-
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weed bank, so as to include Madeira, the Azores, and Canary
Islands.*

In the Atlantic portion of the province occur the following

genera, not met with in the Celtic and Boreal seas, although

two of them, Mitra and Mesalia
,
occur on the coast of Green-

land :
—

Argonauta. Cancellaria. Auricula. —
Philonexis. Sigaretus. Pedipes. Spondylus.

Chiroteutliis. Crepidula. Ringicula Avicula.— Mesalia. Umbrella. Solemya.

Conus. Vermetus. Glaucus. Chama.
Pleurotoma. Fossarus. Crassatella.

Marginella. Planaxis. Carinaria. Lithodomus.

Cymba. Litiopa. Firola. Ungulina.

Mitra. Truncatella. Atlanta. Galeomma.
Terebra. Solarium. Oxygyrus. Cardita.

Columbella. Bifrontia. — Cytherea.

Pisania. Turbo. Cleodora. Petricola.

Dolium. Monodonta, Cuvieria. Venerupis.

Cassis. Haliotis. Creseis. Mesodesma.

Triton. Gadinia. Ervilia.

Itanella. Siphonaria. Megerlia. Panopsea.

Spain and Portugal.

The coast of Spain and Portugal is less known than any other

part of the province, but the facilities for exploration are in

some respects greater than in the Mediterranean, on account of

the tides. Shell-fish are more in demand as an article of food

here than with us, and the Lisbon market afforded to Mr.
M‘Andrew the first indication that the genus Cymba ranged so

far north.

On the coasts of the Asturias and Grallicia, especially in Yigo
Bay, Mr. M‘Andrew obtained, by dredging, 212 species, of a

* In the northern part of the Lusitanian province are the Pilchard fisheries ; in the

Mediterranean, the Tunny, Coral, and Sponge fisheries.

The Gulf-weed banks (represented in the map) extend from 19° to 47° in the

middle of the North Atlantic, covering a space almost seven times greater than the

area of France. Columbus, who first met with the sargasso about one hundred miles

west of the Azores, was apprehensive that his ships would run upon a shoal.
(Hum-

boldt .) The banks are supposed by Professor E. Forbes to indicate an ancient coast-

line of the Lusitanian land-province, on which the weed originated. Dr. Harvey states

that species of Sargaesum abound along the shores of tropical countries, but none

exactly correspond with the Gulf-weed ( S. bacciferum) . It never produces fructifica-

tion—the “ berries ” being air-vesicles, not fruit—but yet continues to grow and

flourish in its present situation, being propagated by breakage. It may be an abnormal

condition of S. vulgare,
similar to the varieties of Fncus nodosus (Mackayi) and

F. vesicnlosus which often occur in immense strata
; the one on muddy sea-shores, the

other in salt marshes, in which situations they have never been found in fructification.

(Manual of British Algic, Intr. 16, 17.)
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somewhat northern character, 50 per cent, of them being com-

mon to Norway, and 86 per cent, common to the south of Spain.

On the southern coast of the Peninsula 353 species were

obtained, of which only 28 per cent, are common to Norway and

51 per cent, to Britain.

The identical species are chiefly amongst the shells dredged

from a considerable depth (35—50 fathoms)
;
the littoral species

have a much more distinct aspect.

The shells of the coast of Mogador are generally identical

with those of the Mediterranean and Southern Peninsula.

Canary Islands. The shells of the Canaries collected by MM.
Webb and Berthelot,* and described by M. B’Orbigny, amount
to 124, to which Mr. M‘Andrew has added aboye 170. Of the

300 species 17 per cent, are common to Norway, 32 per cent, to

Britain, and 63 per cent, to the coasts of Spain and the Medi-
terranean. Two only are W. Indian shells, Neritina viridis and
Columbella cribaria. Of the African shells found here, and not?

met with in more northern localities, the most remarkable are

Crassatella divaricata.

Cardium costatum.

Lucina Adansoni.

Cerithium nodulosum.

Murox saxatilis.

Banella laevigata.

Cassis flammea.

„ testiculus.

Cymba Neptuni.

„ porcina.

Cymba proboscidalis.

Conus betulinus.

„ Prometheus.

„ Guinaicus.

„ papilionaceus.

Madeira. Mr. M‘Andrew obtained 156 species at Madeira, of

which 44 per cent, are British, 70 per cent, common to the

Mediterranean, and 83 to the Canaries. Amongst the latter

are the two W. Indian shells before mentioned, and the follow-

ing African shells :

—

Pedipes.

Littorina striata.

Solarium.

Scalaria cochlea.

Natica porcellana,

Mitra fusca.

„ zebrina.

Marginella guancha.

Cancellaria.

Monodonta Bertheloti.

Patella crenata.

„ guttata.

„ Lowei.

„ Candei.

Pecten corallinoides.

Azores. Amongst the littoral shells which range to the
Azores, are Pedipes, Littorina striata, Mitra fusca, and Ervilia
castanea; the other species obtained there are Lusitanian.
(df 1Andrew.)

The Mediterranean fauna is known by the researches of Poli,

Belle Chiaje, Philippi, Yerany, Milne-Edwards, Professor E.
Forbes, and Beshayes. In its western part it is identical with
that of the adjacent Atlantic coasts

; the number of species
diminishes eastward, although reinforced by a considerable

* Hist. Naturelle des Hes Canaries; the list of shells is reprinted, with the addition*
made by Mr. M'Andrew, as one of the Catalogues of the British Museum.
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number of new forms as yet only known in the Mediterranean
;

and a few accessions (about 30) of a different character from the

Eed Sea. The total number of shell-bearing species is esti-

mated at 600, viz. :

—

Cephalopoda 1 Nucleobranchiata ... 6 Lamellibranchiata 20o

Pteropoda 13 Gasteropoda 370 Brachiopoda 10

On the coast of Sicily, M. Philippi has found altogether 619 1

marine mollusca, viz. :

—

Bivalves 188 Pteropoda 13 Gasteropoda 319 •

Brachiopoda 10 Nudibrancha 54 Cephalopoda 15

Of the 522 which are provided with shells, 162 have not been
found fossil, and are presumed to be of post-tertiary origin, so

far as concerns their presence in the Mediterranean. The re-

maining 360 occur fossil in the newer tertiary strata, along with

.

nearly 200 others which are either extinct or not known living :

on those coasts
;
a few of them are living in the warmer regions

of Senegal, the Eed Sea, and the West Indies :

—

Senegal.

Lucina columbella.

Cardium hians.

Terebra fusca.

Antilles.

Lucina pennsylvanica.

Vermetus intortus.

Morocco.

Trochus strigosus.

Bed Sea.

Argonauta hians.

Dentalium elephantinum.

Terebra duplicata.

Phorus agglutinans.

Niso terebellum.

Pecten medius.

Diplodonta apicalis.

Most of them, however, are of northern origin, such as :

—

Saxicava rugosa

(Panopwa) Norvegica.

Mya truncata.

Periploma praetenuis.

Lutraria solenoides.

Tellina crassa.

Cyprina Islaudica.

Leda pygmsea.

Limopsis pygmsea.

Ostrea edulis.

Bhynclionella psittacea.

Patella vulgata.

Eulimella Scillse.

Buccinum undatum.

Fusus contrarius.

Of the 522 Sicilian testacea, about 35 (including 10 oceanic
species) are common to the West Indies—if the species have
been correctly determined

;
28 are stated, with more probability,

to be common to West Africa, including Murex Brandaris and
other common species

; 74, including Murex trunculus
,
are com-

mon to the Eed Sea; Crania ringens cannot be distinguished,
from the species found in New South Wales {Davidson); and
Columbella corniculum ranges from the north coast of Spain to

Australia, the specimens from these distant localities being onbf
distinguishable as geographical varieties.

(
Gaskoin

.)
Six other

species are included in Menke’s Australian Catalogue, but re-

quire verification.

The following genera, nine of which are naked molluscs, are
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supposed to be now peculiar to the Mediterranean
;
the small

number of species show they are aberrant or expiring forms.

Cassidaria
,
and Thecidium are ancient, widely-distributed

genera, and the Mediterranean Thecidium occurs fossil in

liritlany and the Canaries.

Thysanoteuthis, 2 sp.

Verania, 1.

Dosidieus, 1.

Doridium, 1.

Icarus, l.

Scseurgus, 1.

Pleurobranchaea, 1.

Tethys, 1.

Cassidaria, 6

Pedicularia, 1.

Morrisia, 2.

Thecidium, 1.

Scacchia, 2.

The genera Fasciolaria, Siliquaria, Tylodina, Notarchus, Verti-

cordia ? Clavagella, and Crania, occur only in this portion of the

Lusitanian province

.

Amongst the peculiar species are :

—

Nassa semistriata.

Fusus crispus.

Tylodina Rafinesquii.

Crania rostrata.

Argiope cuneata.

Clavigella angulata,

Spondylus Gussonii.

Astarte bipartita.

Artemis lupinus.

Trigona nitidula.

Lucinopsis decussata.

JEgean Sea. Prof. E. Eorbes obtained 450 species of mollusca
in the iEgean, belonging to the following orders :

—

Cephalopoda 4 Nudibranchs .... 15 Brachiopoda

Pteropoda 8 Opisthobranchs . . .

,

... 28 Lamellibranohs . .

.

143

Nucleobranchs 7 Prosobranchs ....217 Tunioata

Of these 71 were new species, but several have since been
found in the Atlantic, and even in Scotland.* The only marine
air-breather met with was Auricula myosotis.

Black Sea. In the northern part a few Aralo-Caspian shells

are found, otherwise the Black Sea only differs from the Medi-
terranean in the paucity of its species

;
Dr. Middendorff enume-

rates 68 only. The water is less salt, and there is no tide, but
a current hows constantly through the Dardanelles to the
Mediterranean, f

Lorenz}: found 178 molluscs at Quarnero, of which 75 were
bivalves, and 88 univalves; 75 of them extended their range
into the .ZEgean Sea, 58 into the Boreal province. Few only
appeared to be peculiar to the Adriatic.

* Trans. Brit. Assoc, (for 1843), 1844, p. 130.

t A current from the Atlantic sets in perpetually through the Straits of Gibraltar,

and there is scarcely any tide ; it only amounts to one foot at Naples and the Euripus,
two feet at Messina, and five at Venice and the Bay of Tunis.

J Physikalische Verh&ltnisse und Vertheilung der Organismen im Quarnerischen
Golfe. Wien, 1863.
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Y. Aralo-Caspian Province.

Tlie only inland salt-seas that contain peculiar shell-fish aro

the Aral and Caspian. The shells chiefly consist of a remarkable

group of Cockles which burrow in the mud (see fig. 213, p.402).

No explorations have been made with the dredge, but other

species, probably still existing in these seas, have been found in

the beds of horizontal limestone which form their banks and
extend in all directions far over the steppes. This limestone is

of brackish water origin, being sometimes composed of myriads

of Cyclades
,
or the shells of Dreissena and Cardium, as in the

islets near Astrakhan. It is believed to indicate the former

existence of a great inland sea, of which the Aral and Caspian

are remnants, but which was larger than the present Mediter-

ranean at an age previous to that of the Mammoth and Siberian

Rhinoceros. The present level of the Caspian is 83 feet below
that of the Black Sea

;
that of the Aral has been stated to be

117 feet higher than the Caspian, but is probably not very
different; their waters are only brackish, and in some parts

drinkable. The steppe limestone rises to a level of 200—300
feet above the Caspian

;
it spreads eastward to the mountains

of the Hindoo Kush and Chinese Tartary, southward over
Daghestan and the low region E. of Tiflis, and westward to the

northern shores of the Black Sea. The extent to which it has
been traced is represented by oblique lines on the map.*
Some of the Caspian shells still exist in the Sea of Azof and the

estuaries of the Dnieper and Dniester. Our information upon
this seldom-visited region is derived from the works of Pallas,

Eichwald,t Krynicki,} Middendorff, and Sir Roderick Mur-
chison.

Aralo- Caspian Shells.

A, Aral ; C, Caspian ; B, Black Sea.

The Species marked * are found also in the Steppe limestone.

* Cardium edule, L. C. (very small) B. Baltic.

„ edule, var. (rusticum, Chemn.) A. C. B. Icy Sea.

*Didacna trigonoides. Pal. C. (Azof. M. Hommaire).

„ Eichwaldi, Kryn. (crassa, Eich.) C. B. (Nikolaieff).

Monodacna Caspia, Eich. C.

„ pseudo-cardium, Desk, (pontica, Eich.) B.

Adacna laeviuscula, Eich. C.

„ vitrea, Eich. C. A.

* From a sketch kindly prepared by Professor Ramsay.

t Geogr. des Kaspischen Meeres, des Kaukasus und des Sudliclien. russ’.ands. Berlin,

1800. Fauna Caspio-Caucasica, 1841.

J Bull, des Nat. Moscow, 1837.
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•Adacna edentula, Pallas. C.

„ plicata, Eich. C. B. (Dniester, Akerman, Odessa).

„ colorata, Eich. C. B. (Azof, Dnieper).

•Mytilus edulis, L. C. C. (not in MiddendorfPs list).

„ latus, Chemn. B.

Dreissena polymorpha, Pal. C. B.

Paludinella stagnalis, L. (pusilla Eich.) C. B. (Odessa) Ochotsk.

* „ variabilis, Eicli. C.

•Neritina liturata, Eich. C. on sea-weed.

•Rissoa Caspia, Eich. C.

„ oblonga, Desm. B.

„ cylindi'acea, Ki'yn. B.*

The following species are described by Eichwald, from the

steppe limestone. (Murchison, Russia, p. 297.)

“ Paludina ” Triton.

„ exigua.

Rissoa conus.

„ dimidiatus.

Bullina Ustuertensis.

Mactra Caspia.

„ Karagana.

Cyclas Ustuertensis.

Mytilus rostriformis.

Donax priscus.

Monodacna propinqua.

„ intermedia.

„ Catillus.

Adacna prostrata.

No other inland bodies of salt water are known to have
peculiar marine shells

;
those of the modern deposits, in Meso-

potamia (at Sinkra and Warka), collected by Mr. W. K. Loftus,

are species still abounding in the Persian Gulf, f

YI. West African Province.

The tropical coast of Western Africa is rich in conchological

treasures, and far from being wholly explored. The researches

of Adanson,! Cranch (the naturalist to the Congo expedition§),

and the officers of the Niger expedition, have left much to be
done. Dr. Dunker has described 149 species in his Index Moll.

Guineas
,
coll. Tams. Cassel, 1853.

At St. Helena, Mr. Cuming collected 16 species of sea-shells,

7 of them new. Littorina Helence is found on the shore of St.

Helena, and I. miliaris and Nerita Ascensionis, at Ascension.

* The Velutina
( Limneria )

Caspiensis. A. Ad. was founded on a specimen of

Limncea Gebleri, Midd. (1851), from Bernaoul, Siberia.

t A species of coral (Porites elongata, Lam.), now living at the Seychelles, has been
said to be found in the Dead Sea (u. Humboldt’s Views of Nature, Bohn ed. p. 260);
also Melania costata and M. Jordanica, according to M. Schubert.

t Hist. Nat. de Senegal, 4to. Paris, 1757. This able but eccentric naturalist

destroyed the utility of his own writings by refusing to adopt the bi-nomial nomen-
clature of Linnets, and employing instead the most barbarous chance-combinations
of etters he could invent.

$ Appendix to Captain Tuckey’s Narrative (1818), by Dr. Leach.
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West1 African Shells.

Onycluteuthis, 3sp.

Craneliia, 2 sp.

Strombus rusaceus.

Triton ficoides.

Ranella quercina.

Dolium tessellatum.

Harpa rosea.

Oliva hiatula.

Pusionella.

Nassa Pfeifferi.

Desmoulinsia.

Purpura nodosa.

Rapana bezoar.

M urex vitulinus.

„ angularis.

„ megaceros.

„ rosarius.

„ duplex.

„ cornutus.

Clavella? filosa.

,, afra.

Lagena nassa.

Terebra striatula.

„ ferruginea.

? Halia priamus.

Mitra nigra.

Cymba.

Marginella

Persicula.

Pleurotoma mitrifonnis.

Tomella lineata.

Clavatula mitra.

„ coronata.

,,
bimarginata.

„ virginea.

Conus papilionaceus.

„ genuinus.

,, testudinarius.

„ acliatinus.

„ monachus.

Nation fulminea.

Cyprsea stercoraria.

„ picta.

Vermetus lumbricalis.

Cerithium Adansonii.

Turritella torulosa.

Mesalia.

Littorina punctata.

Collonia.

Clanculus villanus.

Haliotis virginea.

„ coccinea.

Nerita Senegalensis.

„ Ascensionis.

Pecten g bbua.

Area ven r cosa.

„ senilis.

Cardium ringens.

„ costatuni.

Lucina columbella.

Ungulina rubra.

Diplodonta rosea.

Cardita ajar.

Artemis africana.

„ torrida.

Cyclina Adansonii.

Trigona bicolor.

„ tripla.

Cytherea tumens.

,, africana.

Venus plicata.

Tellina.

Strigilla Senegalensis.

Gastrana polygona.

Mactra depress a.

„ rugosa.

„ nitida.

Pholas clausa.

Tugonia anatina.

Discina radiosa.

YII. South Africajst Province.

The fauna of South Africa, beyond the tropic, possesses few
characters in common with that of the western coast, and is

more like the Indian Ocean fauna, as might be expected from
the direction of the currents. But, together with these it has a

large assemblage of marine animals found nowhere else, and the
“ Cape of Storms ” forms a barrier between the populations of

the two great oceans, scarcely less complete than the far-pro-

jecting promontory of South America. The coast is generally

rocky, and there are no coral-reefs
;
accumulations of sand are

frequent, and sometimes very extensive, like the Agulhas Bank.
The few deep-sea shells which have been obtained off these

banks possess considerable interest, but explorations in boats

are said to be difficult, and often impossible on account of the

surf. Shells from the Cape are too frequently dead and water-

worn specimens picked up on the beach. The shell-fish of South
Africa have been collected and described by Owen Stanley,

Hinds, A. Adams, and especially by Dr. Krauss, who has
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published a very complete monograph/ Of 400 sea-shells

recorded in this work, above 200 are peculiar, and most of these

belong to a few littoral genera. Only 11 species are common
to the coast of Senegal, whilst 18 are found in the Red Sea

;
15

species are said to be found in Europe
;

all the others, not pecu-

liar, exist on the E. coast of Africa.

South African Shells.

Panopaea natalensis.

Solen marginatus.

tfactra spengleri.

Gastrana ventricosa.

Nucula pulchra, Hinds.

(L’Agulhas bank, 70 fm.)

Pectunculus Belcheri, 120

fm.

Modiola Capensis.

„ pelagica, Forbes.

Septifer Kraussi.

Terebratulina abyssicola,

132 fm.

Terebratella (Kraussia).

„ rubra.

„ cognata.

„ pisum.

„ DeshajTesii,

120 fm.

Chiton, 16 sp.

Patella, 20 sp.

„ cochlea.

„ compressa.

Patella apicina.

„ longicosta.

„ pectinata, &c,
Siphonaria, 5 sp.

Pupillia (aperta).

Fissurella, 10 sp.

Crepidula, 4 sp.

Haliotis sanguinea.

Delphinula granulosa.

„ cancellata.

Trochus, 22 sp.

Turbo sarmaticus.

Littorina Africana 7 sp.

Phasianella, 6 sp.

Bankivia varians.

Turritella, 4 sp.

Pleurotoma, 6 sp.

Clionello (sinuata).

Typhis arcuatus.

Triton dolarius.

„ fictilis, 50-60 fm.

Harpa crassa.

Cominella ligata.

„ lagenaria.

,, limbosa.

Cominella tigrina.

Bullia lsevissima.

„ achatina.

„ natalensis.

Nassa plicosa.

„ capensis.

Cyclonassa Kraussi.

Ebuma papillaris.

Columbella, 5 sp.

Ancillaria obtusa.

Mitra, 5 sp.

Imbricaria carbonacea.

Voluta armata.

„ scaplia.

„ abyssicola, 132 fm.

Marginella rosea.

Trivia ovulata.

Cyprsea, 22 sp.

Luponia algoensis.

Cyprovulum (capense).

Conus, 8 sp.

Octopus argus.

Sepia, 4 sp.

The following are stated to be common to the Cape and Euro-
pean seas.f

Chama gryphoides, Medit. Red Sea.

Pecten pusio, Brit.

Saxicava (arctica?) Greenland, Medit.

TeUina fabula, Brit. Medit.

Lucina lactea, Medit. Red Sea.

„ fragilis, Medit. Diphyllidia (lineata?) N. Brit. Medit.

Venus verrucosa, W. Indies? Brit. Senegal, Eulima nitida, Medit.

Canaries, Red Sea, Australia ? Purpura lapillus ?? (not in Medit.)
Tapes pullastra, North Sea. Nassa marginulata.

„ geographica, Medit. Octopus vulgaris ? Brit.

Area iaotea, Medit. Argonauta argo, Medit.

VIII. Indo-Pacieic Province.

This is by far the most extensive area over which similar

shell-fish and other marine animals are distributed. It extends
from Australia to Japan, and from the Eed Sea and east coast

* Die Sudafrikanischen Mollusken, 4to. Stutt. 1848.

1 Marks of doubt are added to some of the species, and others are omitted.
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of Africa to Easter Island in the Pacific, embracing three-fifths

of the circumference of the globe and 45° of latitude. This

great region might, indeed, be subdivided into a number of

smaller provinces, each having a particular association of species

and some peculiar shells, such as the Eed Sea, the Persian Gulf,

Madagascar, &c. ; but a considerable number of species are

found throughout the province, and their general character is

the same.* Mr. Cuming obtained more than 100 species of

shells from the eastern coast of Africa, identical with those

collected by himself at the Philippines, and in the eastern coral

islands of the Pacific, f This is pre-eminently the region of

coral reefs, and of such shell-fish as affect their shelter. The
number of species inhabiting it must amount to several thou-

sands. The Philippine Islands have afforded the greatest

variety, but their apparent superiority is due, in a measure, to

the researches of Mr. Cuming
;
no other portion of the province

has been so thoroughly explored. J
Amongst the genera most characteristic of the Indo-Pacific,

those marked (*) are wholly wanting on the coasts of the At-
lantic, but half of them occur fossil in the older tertiaries of

Europe. Those in italics are also found on the west ccast of.

America.

Nautilus. Magilus. Stomatella. Hemicardium.
Pteroceras. Melo. Gena. Cypricardia.

Rimella. Mitra. Broderipia. Cardilia.

Rostellaria. Cylindra. Rimula. Verticordia.

Seraphs. Imbricaria. Neritopsis. Pythina.
Conus. Ovulum. Scutellina. Circe.

Pieurotoma. *Pyrula (type). Linteria. Clementia.
Cithara. Monoptygma. Dolabella. Glaucomya.
* Clavella. Pliorus. Hemipecten. Meroe.
Turbinella (typ.) Siliquaria. Placuna. Anatinella.

Cyllene. Quoyia. Malleus. Cultellus.

Eburna. Tectaria. Vulsella. Anatina.
Phos. Jmperator. Pedum. Clisena.

Dolium. Monodonta. * Septifer. Aspergillum.
Harpa. Delphinula. Cucullaea. J ouannetia.

Ancillaria. Liotia. Hippopus. *Lingula.

Ricinuia. Stomatia. Tridacna. Discina.

The strictly littoral species vary on each great line of coast

:

for example, Littorina intermedia and Tectaria jpagodus occur on

* See Mrs. Somerville’s Physical Geography, ii. p. 233.

f Journal Geol. Soc. 1846, vol. ii. o. 263.

t Mr. Cuming collected 2,500 species of sea-shells at the Philippines, and estimates

the total number at 1,000 more. The genera most developed are Conus, 120 sp.

Pieurotoma, 100; Mitra, 250; Coluvibella, 40; Cypreea, 50; Natica, 50 ; Chiton , 30

Tellina, 50.
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the east coast of Africa; Littorina conica and melanostoma, in

the Bay of Bengal
;
Littorina sinensis and castanea, and Haliotis

venusta, on the coast of China
;
Littorina scabra and H. squamata.

in N. Australia; H. asinina, New Guinea
;
and L. picta, at the

Sandwich Islands.

Red Sea (Erythraean).

Of the 408 mollusca of the Red Sea, collected by Ehrenberg
and Hemprich, 74 are common to the Medit., from which it

would seem that these seas have communicated since the first

appearance of some existing shells. Of the species common to

the two seas 40 are Atlantic shells which have migrated into the

Red Sea by way of the Medit., probably during the newer
pliocene period; the others are Indo-Pacific shells which ex-

tended their range to the Mediterranean at an earlier age.

The genera wanting in the Medit. but existing in the Red
Sea, show most strikingly their diversity of character, and the

affinity of the latter to the Indian fauna.

Pteroceras. Ancillaria. Siphonaria. Limopsis.

Strombus, 8 sp. Harpa. Placuna. Tridaena.

Rostellaria. Ricinula. Plicatula. Crassatella.

Turbinella. Magilus. Pedum. Trigona.

Terebra. Pyramidella. Malleus. Sanguinolaria.

Eburna. Parmophorus. Vulsella. Anatina.

Oliva. Nerita. Perna. Aspergillum.

Other genera become abundant, such as Conus, of which there

are 19 species in the Red Sea, Cyprcea 16, Mitra 10, Ceritliium

17, Pinna 10, Chama 5, Circe 10.

Persian Gulf.

The marine zoology of the Persian Gulf and adjoining coast

has not been yet explored.* The following shells were picked
up on the beach at Kurrachee by Major Baker, with man}'
others evidently new, but not in a satisfactory state for descrip-
tion. (1850.)

Rostellaria curta.

Murex tenuispina var.

Pisania spiralis.

Ranella tuberculata.

„ spinosa.

„ crumena.

Triton Lampas.

Bullia sp.

Eburna spirata.

Purpura persica.

„ carinifera.

Columbella blanda.

Oliva subulata.

„ Indusica.

„ ancillaroides.

Cyprsea Lamarckii.

„ ocellata.

Natica pellis-tigrina.

Sigaretus sp.

Odostomia sp.

Phorus corrugatus.

Planaxis sulcata.

Imperator Sauliae.

Monodonta sp.

Haliotis sp.

Stomatella imbricata.

„ sulcifera.

* The “Brindled Cowry ” {Cyprcea pnnceps), from the Persian Gulf, was valued
at £50.

E
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Fissurolla Ruppellii.

„ Indusica.

salebrosa.

„ daotylosa.

„ funiculata.

Pileopsis tricarinatu3.

N erita ustulata.

Dentalium octangulatum.

Ringicula sp.

Bulla ampulla.

Anomia achaeus.

„ enigmatica.

Pecten sp.

•Spondylus sp.

Plicatula depressa.

Mytilus sanaliculatus.

Area obliquata.

„ sculptilis, &c.

Chama sp.

Lucina sp.

Cardium fimbriatum.

,, latum.

Cardium impolitum.

„ pallidum.

„ assimile.

Venns pinguis.

„ cor.

„ purpurata.

Meroe Solandri.

„ effossa.

Trigona trigonella ?

Artemis angulosa.

„ exasperata.

„ subrosea?

Venerupis sp.

Petricola sp.

Tapes sulcosa.

„ Malabarica.

Cypricardia vellicata.

Cardita crassicostata?

„ calyculata.

„ Tankervillii.

Mactra iEgyptica, &c.

Tellina angulata.

Tellina capsoides.

Mesodesma Horsfieldii.

Psammobia sp.

Syndosmya sp.

Semele sp.

Solen sp.

Solecurtus politus.

Donax scortum.

„ scalpellum.

Sanguinolaria diphos.

„ violacea.

„ sinuata.

Corbula sp.

Diplodonta sp.

Anatrna rostrata.

Pandora sp.

Martesia sp.

Pholas australis.

„ Bakeri, Desh.

„ orientalis.

(Meleagi'ina v. p.416).

At the Cargados or St. Brandon shoals, north of Mauritius,

Voluta costata, Conus verrucosus, Pleurotoma virgo, and Turhinella \

Belcheri have been obtained by dredging.

Collections of marine shells have been made at Madagascar
and the Mascarene Islands by Sganzin, and at the Seychelles by
Dufo. The number obtained at the latter place was 263, of

which 220 were univalves. Two of the univalves, viz., Dolium
galea and Cyprcea helvola

,
and two of the bivalves, are found in i

the Mediterranean.

IX. Australo-Zelandic Province.

Most remote from the Celtic seas, this province is also most -

unlike them in its fauna, containing many genera wholly un-
known in Europe, either living or fossil, and some which occur
fossil in rocks of a remote period. The province includes Ne^u
Zealand, Tasmania, and extra-tropical Australia, from Sandy
Cape, on the east, to the Swan River. The shells, which are

nearly all peculiar, have been catalogued by Gray,* Menke,t
and Forbes. t Of the following genera some are peculiar (*),

others attain here their greatest development :

—

* Travels in New Zealand, by Dr. E. Dieffenbuch. 8vo., London, 184\

|
Moll. Nov. Hollnndire, 1843.

t Narrative of the Voyage of H.M.S. Rattlesnake, 1846-50, by J Maegillivray

Supplement by Professor E. Forbes.
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•Pinnoctopus.

•Struthiolaria.

Phasianella.

Elenchus.

Bankivia.

Rotella.

•Macroschisma.

Parmopkorus.

RiseUa.

J
Macgillivraia.

Amphibola.
*Trigonia.

• Chamostrea.

•Myadora.

Myochama.
Crassatella.

Cardita.

Circe.

Cypricardia.

Mesodesma.

Terebratella.

Spirula.

Oliva.

Conus.

Voluta.

Terebra.

Fasciolaria.

Imperator.

Monoptygma.
Siphonaria.

Pandora.

Anatinella.

Clavagella.

Placunomia.

Waldlieimia.

Crania.

Some of the genera of this province are only met with else-

where at a considerable distance :

—

Solenella—Chili. Bankivia—Cape. Rhynclionella—Arctic seas.

Panopaea—Japan. Kraussia—Cape. Trophon—Fuegia
; „

Monoceros—Patagonia. Solemya—Medit. Assixninea—India; Brit.

Amongst the littoral shells of South Australia are Haliotis

elegans, H. rubicunda, and Littorina rugosa. Haliotis iris and
Littorina squalida are found on the shores of N. Zealand

;
and

Cyprovula umbilicata in Tasmania.

Mr. Gray’s New Zealand list amounts to 104 marine species,

among which are three volutes, including V. magnifica
,
the

largest of its genus; Strombus troglodytes
,
Ranella argus, the

great Triton variegatus ; 6 Cones (all doubtful), Oliva erythros-

toma, Cyprcea caput-serpentis, Ancillaria australis
,
Imperator

heliotropium, Chiton monticularis, &c.

Venus Stutchburyi and Modiolarca trapezina have been found

at Kerguelen’s Id. and Patella illuminata at the Auckland Ids.

X. Japonic Province.

The Japanese Islands and Corea represent the Japonic pro-

vince. Our knowledge of its molluscan fauna is still scanty,

notwithstanding the successful researches of Mr. Adams. Up-
wards of 130 species were collected in the harbour of Decirna,

by Dr. Nuhn, of which 113 were Prosobranchiates.

Octopus areolatus.

Sepia chrysopthalma.

Sepiola Japonica.

Conus Sieboldi.

Pleurotoma Coreanica.

Terebra serotina.

„ stylata.

Ebuma Japonica.

Cassis Japonica.

I Murex eurypterus.

„ rorifluus.

„ plorator.

„ Bumeti.

Purpura, 5 sp.

Fusus.

Cancellaria nodulifera.

Mitra.

Strombus corrugatus.

Cypraea fimbriata.

„ miliaris.

Mangelia, 4 sp.

Triforis, 5 sp.

Natica, 5 sp.

Trochus, 15 sp.

Radius birostris.

Ceritliium longicaudafum.

Imperator Guilfordije.

5 2

Haliotis Japonica.

„ discus.

„ gigantea.

Bulla Coreanica.

Siphonaria Coreanica.

Pecten asperulatus.

„ Japonicus.

Spondylus Cumingii.

Nucula mirabilis.

„ Japonica.

Cardium Becliei.

Crassatella compressa.

Diplodonta alata.

„ Coreanica.
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Isocardia Moltkiana.

Venus Japonica.

Cyclina orientalis.

Cytherea petechialis.

Artemis serieea.

„ bilunata.

Artemis Sieboldi.

„ Japonica.

Circe Stutzeri.

Tapes Japonica.

Petricola radiata.

Solen albidus.

-Panopsea Japonica.

Terebratulina Japonica.

„ angusta.

Waldheimia Grayi.

Terebratella Coreanica,

,, rubella.

XI. Aleutian Province.

The Boreal province is represented on the northern coasts of

the Pacific, where, according to Dr. Middendorff, the same
genera and many identical species are found. In addition to

those indicated in the Arctic list (p. 57), the following species

occur at the Shantar Ids. in the Sea of Ochotsk (0), Saghalien,

the Kuriles (K), Aleutians and Sitka (S).

Patella (scurra). S.

Acmaea, 3 sp. S.

Pilidium commodum. O.

Paludinella. 3 sp. O.

Littorina, 6 sp. O. K. S.

Turritella Esclirichtii. O.

Margarita sulcata.. A.

Trochus, 6 sp. S.

Scalaria Ochotensis.

Crepidula Sitchana.

„ minuta. S.

„ grandis. A.

Fissurella violacea. S.

„ aspera. S.

Haliotis Kamtschatica.

„ aquatilis. K.

Velutina coriacea. K.

„ cryptospira. O.

Trichotropis inermis. S.

Purpura decemcostata. (Mid.) S.

„ Freycineti. O. S.

„ septentrionalis. S.

Pleurotoma Schantarica.

„ simplex. O.

Murex monodon. S.

„ lactuca. S.

Fusus (Clu-ysodomus) Sitchensia.

„ decemcostatus. A.

„ Schantaricus.

Fusus Behringii.

„ Baerii. A.

„ luridus. S.

Buccinum undatum var. Schantaricum.

„ simplex. O.

„ Ocbotense.

„ cancellatum. A.

„ ovoides. 0.

Pisania scabra. A.

Bullia ampullacea. O.

Onychoteutliis Kamtschatica.

Terebratella frontalis. O.

Placunomia macroschisma. O.

Pecten rubidus. S.

Crenella vernicosa. 0.

„ cultellus. Kamt.
Nucula castrensis. S.

Pectunculus septentrionalis. A.

Cardita borealis. O.

CardiumNuttalli. S.

„ Californicum. S.

Saxidomus Petiti. S.

„ giganteus. S.

Petidcola cylindracea. S.

„ gibba. S.

Tellina lutea. A. nasuta. S.

„ edentula. A.

Lutraria maxima. S.

The influence of the Asiatic coast-current is shown in the

presence of two species of Haliotis, whilst affinity with the fauna

of W. America is strongly indicated by the occurrence of Patella

(scurra), three species of Crepidula, two of Fissurella, and species -

of Bullia, Placunomia, Cardita, Saxidomus, and Petricola, which
are more abundant, and range farther north than their allies in

the Atlantic.
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Additional information on the fauna of this province has been

recently supplied by Mr. Lord, the naturalist to the British

North American Boundary Commission Expedition, and by Dr.

Kennerley, the naturalist to the American North-west Boundary
Exploring Expedition. The results obtained are discussed by
Dr. P. P. Carpenter.*

Provinces on the Western Coast of America.

The mollusca of the Western coast of America are equally

distinct from those of the Atlantic and those inhabiting the

central parts of the Pacific.

Mr. Darwin states in his Journal (p. 391) that “ not one single

sea-shell is known to be common to the Islands of the Pacific

and to the west coast of America,” and he adds that “ after the

comparison by Messrs. Cuming and Hinds of about 2000 shells

from the Eastern and Western coasts of America, only one
single shell was found in common, namely the Purpura patula,

which inhabitsthe West Indies, the coast ofPanama, and the Gral-

lapagos.” Even this single identification has since been doubted.

Mr. Cuming, who resided many years at Valparaiso, did not

discover any West India specimens on that coast, and M.
D’Orbigny makes the same observation. On the other hand
M. Morch, of Copenhagen, says he has received Tellina opercu-

lata and Mactra alata from the west coast and also from Brazil

;

and M. Deshayes gives the following extraordinary ranges in

his “ Catalogue of Veneridce in the British Museum —
Artemis angulosa, Philippines—Chili.

Cytherea umbonella, Red Sea—Brazil.

„ maculata, W. Indies—Philippines, Sandwich.

„ circinata, W. Indies—West coast America.

In these instances there is doubtless some mistake, either

about the locality or the shell. As regards the last, Mr. Carrick
Moore has shown that the error has arisen from confounding
the Cytherea alternata of Broderip with C. circinata of Born.
M. D’Orbigny collected 628 species on the coast of S. America,—180 from the eastern side, and 447 from the Pacific coast, be-
sides the Siphonaria Lessonii which ranges from Valparaiso in
Chili to Maldonado on the coast of Uruguay, f These shells

belong to 110 genera, of which 55 are common to both coasts,

* British Association Report for 1863.

t The dispersion of this coast shell may perhaps have taken place at the time when
the channel of the river S. Cruz formed a Btrait, joining the Atlantic and Pacific
oceans, like that of Magellan. (Darwin, p. 181.) Mr. Couthouy makes 3 sp.—Siphonarw
Ussonii, nearly smooth, Atlantic coast; S. antarctica, ribbed, Pacific coast; and X
laterahs thin, oblique, Fuegia.
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while 34 are peculiar to the Pacific, and 21 to the Atlantic sido

of S. America
;
an extraordinary amount of diversity, attribut-

able partly to the different character of the two coasts—the

eastern low, sandy or muddy
; the western rocky, with deep

water near the shore.*

The comparison of the shells of Eastern and Western America
is of considerable interest to geologists

;
for if it is true that

any number of living species are common to the Pacific and
Atlantic shores, it becomes probable that some portion of thf

Isthmus of Darien has been submerged since the Eocene Ter
tiary period. Any opening in this barrier would allow tht»

Equatorial current to pass through into the Pacific—there

would be no more Gulf stream—and the climate of Britain

might, from this cause alone, become like that of Newfoundland
at the present day.

Although geological researches seem to show that not only

the Isthmus of Darien, but even the Pocky Mountains, were
sufficiently submerged during the Miocene Epoch to allow of

the free intermingling of the waters of the Atlantic and Pacific,

yet the special temperate molluscan fauna of E. and W. America
are very dissimilar. There are no grounds for believing a single

species to be identical. There are, however, a large number of

species (upwards of 50) living on both sides of the northern por-
tion of the continent, and the majority of these exist in the

British seas.

XII. Californian Province.

The shells of Oregon and California have been collected and
described by Mr. Hinds, t Mr. Nuttall,J Mr. Couthouy, natu-
ralist of the American Exploring Expedition ;§ Mr. Cooper,
Dr. Gould, Mr. Binney,|| Dr. Kennerley, Colonel Jewitt, and
othersAi

Shells common to U. California and Sitka. (Middendorff.)

Littorina modesta. Trochu9 ater. Trochus euryomphalus.

„ aspera. „ moestus. Petricola cylindracea,

Fis9urella violacea. „ Fokkesii. Lutraria maxima.

„ aspera

.

* Voyage dans 1’ Amerique Mendionale. 1847, t. v. p. v.

t Voyage of H.M.S. Sulphur ; Zoology by R. B. Hinds, 4to. 1844.

I Described by T. A. Conrad. Journ. Acad. N. S. Philadelphia, 1834.

§ Gould in Bost. Nat. Hist. Soc. Proceedings, 1846 ; and U. S. Exploring Exped-
(Commander Wilkes), vol. xii. Mollusca, with Atlas. 4to. Pliilad. 1852.

D
Explorations fora railroad route from the Mississippi to the Pacific Ocean. 1856.

1! P. P. Carpenter on Mollusca of West Coast of North America. British Association

Deport for 1863.
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0

Scarcely any species are common to this province (extending

from Puget Sound to the peninsula) and the Bay of California,

which belongs to the Panamic province. The most important

genera are Chiton, 18 species; Acmsea, 11 species; Fissurella,

6 species; Haliotis, 6 species; Trochus, 15 species; Purpura,

9 species. The following list probably contains some shells

which should be referred to the Panamic province.

Fusus Oregonensis.

Murex Nuttalli.

Monoceros unicarinatus.

„ punctatus.

Cancellaria urceolata.

Trivia Californica.

Natica herculea.

„ Lewisii.

Calyptraea fasiigiata.

Crepidula exuviata.

,, navicelloides.

„ solida, &c.

Imperator Buschii.

Haliotis Craclierodii.

„ fulgens.

„ corrugata.

Fissurella crenulata.

„ cucullata.

Puncturella, 2 6p.

Dentalium politum.

Patella, 15 sp.

Acmaea scabra.

„ pintadina.

Chiton Mertensii.

Chiton scrobiculatus, &c.

Cleodora exacuta.

Waldheimia Californica.

Discina Evausii.

Anomia pernoides.

Placunomia cepa.

Hinnites giganteus.

Perna, 1. Pinna, 2.

Mytilus, 1. Pecten, 2.

MytUimeria Nuttalli.

Modiola capax.

Chama lobata.

Cardita ventricosa.

Cardium, 4.

Lucina, 3.

Chironia Laperousii.

Solecardia ebumea.

Venus Californiensis.

„ callosa.

Artemis ponderosa.

Saxidomus Petiti.

„ Nuttalli.

Saxidomus giganteus.

Venerupis cordieri.

Petricola mirabilis.

Mactra, 2. Donax, 1.

Tellina Bodegensis.

„ secta, &c.

Semele decisa.

Cumingia Californica.

Sanguinolaria Nuttalli.

Lutraria Nuttalli.

Platyodon cancellatus.

Ampliichaena Kindermanni.

Lyonsia, 1. Tliracia, 1.

Pandora, 1. Saxicava, 2.

Cyathodonta undulata.

Sphenia Californica.

Periploma argentaria.

Solecurtus subteres.

Machaera lucida.

„ maxima.
Mya truncata.

Panopaea generosa.

Pholas Californica.

„ concamerata.

XIII. Panamic Province.

The Western coast of America, from the Gulf of California to

Payta in Peru, forms one of the largest and most distinct pro-
vinces. The shells of Mazatlan and the Gulf have been imper-
fectly catalogued by Menke. The Mazatlan mollusks have
been examined by Mr. P. P. Carpenter, who enumerates 654
species. The total number of marine shells known belonging
to this province is 1,341. Amongst these are included 27
Chitonidae, 13 Acmseidse, 18 Fissurellidse, 64 Trochoidae, 28
Calyptraeidae, 69 Pyramidellidae, 59 Buccinidae, and 90 Muri-
cidae. The gulf of California, together with the adjacent coast

as far as Mazatlan and St. Bias, has yielded 768 shells (502 uni-
valves and 266 bivalves), of which 439 also occur in the Gulf of
Panama, while 117 extend into S. America; 635 species are
known from the Gulf of Panama

; of these, 266 are peculiar to
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the district, and 163 also occur in S. Ameriea. The fauna of

the Panama province is remarkably distinct from the other W.
American provinces, and especially the Caribboean. At one

time it was thought that it did not possess a single species

identical with any occurring in the West Indies or the east side

of America. Dr. P. Carpenter, however, has shown that 35

marine shells (15 univalves and 20 bivalves) occur on both sides

of the Isthmus of Darien, and this number has been lately

increased.

A few of the species even extend as far as W. Africa accord-

ing to Dr. Carpenter; he mentions 15, and among them the

following:

—

Crepidula unguiformis, C. aculeata, Hipponyx anti-

quatus, Bankivia varians, Natica maroccana
,
Marginella ccendes-

cens, Nitidella guttata, Purpurapansa. Five species are common
to Mazatlan and the British coasts, viz., Kellia suborbicularis,

Lasea rubra, Saxicava arctica, Cytherea Dione, Hydrobia idvce.

Still more remarkable is the absence of resemblance between

the faunas of Panama and those of the Indo-Pacific area, there

being only seven forms common to the two. Thus, Cytlierea

petichialis occurs in Japan
;
Nassa acida, in Australia

;
and

Oliva JDuclosii, Natica maroccana, Nitidella cribaria, Hipyonyx
barbatus, II. Qrayanus, are scattered over the Pacific ocean.

The river-openings of this coast are bordered by mangroves,
amongst which are found Potamides, Areas, Cyrenas, Potamo-
myas, Auriculas, and Purpuras, whilst Littorince climb the trees

and are found upon their leaves. The ordinary tide at Panama
amounts to 16 or 20 feet, the extreme to 28 feet, so that once a

fortnight a lower zone of beach may be examined and other

shells collected. The beach is of fine sand, with reefs of rocks

in the bay.

Oallapagos Islands.—Out of 111 sea-shells collected here by
Mr. Cuming, 43 are unknown elsewhere

;
25 occur in Mazatlan,

22 in Central America, 38 in Panama, but only 11 in South
America.

Littoral shells common toPanama and the Gallapagos (C. B. Adams.)

Cyprsea nibescens.

Mitra tristis.

Planaxis planicostalus.

Purpura carolinensis.

Culumbella atramentana.

„ bicari alifera.

„ hsemasioma.

Columbella nigricans.

Ricinula reeviana.

Cassis coarctata.

Oniscia tuberculosa.

Conus brunneus.

„ nux.

Strombus granulatus.

Turbinella cerata.

Pleurotoma eccentrica.

Hipponyx radiata.

Fissurella macrotrema.

„ nigro-punctata.

Siphonaria gigas.
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Strombus graeilior.

Murex erythrostomus.

„ regius.

„ imperialis.

„ radix.

„ brassica.

„ monoceros, &c.

Rapana muricata.

„ Kiosquiformis.

Myristica patula.

Kicinuia clathrata.

Purpura, many sp.

Monoceros, many sp.

„ brevidentatus.

„ cingulatus.

Clavella? distorta.

Oliva porphyria.

„ splendidula, &c.

Nortliia pristis.

Harpa crenata.

Malea ringens.

Mitra Inca, &c.

Terebra luctuosa, &c.

Conus regularis, &c.

Pleurotoma, many sp.

Cancellaria goniostoma.

„ cassidiformis.

„ chrysostoma.

Columbella, many sp.

Panama shells.

Columbella strombiformis.

Marginella curta.

CjTpr»a nigro-punctata.

Trivia.

Pyrula ventricosa.

Natica glauca.

Pileopsis hungaricoides.

Crucibulum auriculatum, &c
Trochita mamillaris.

Crepidula arcuata, &c.

Littorina pulchra.

Turritella Califomica.

Truncatella, 2 sp.

Caecum, 8 sp.

Imperator unguis, &c.

Trochus pellis serpentis.

Vitrinella, 12 sp.

Nerita omata.

Patella maxima.

Discina strigata.

„ Oumingii.

Lingula semen.

„ albida.

„ audebardi.

Placunomia foliacea,

Ostrea aequatorialis.

Spondylus princeps.

Pecten magnificue.

Area lithodomus, &c.

Pectunculus tessellatus, &c.

Nucula exigua.

Leda, 5 sp.

Cardium senticosum.

„ maculosum.

. Cardita laticosta.

Gouldia Pacifica.

Cytherea, many 6p.

Venus gnidia.

„ histrionica.

Ai'temis Dunkeri.

Trigona crassatelloides.

Cyclina subquadrata.

Venerupis foliacea,

Petricola Californica, &c.

Tellina Burneti.

Cumingia coarctata.

Semele, 7 sp.

Saxicava purpurascens.

Gastrochaena.

Solecurtus lucidus.

Lyonsia brevifrons.

Pandora arcuata, &c.

Pholas melanura, &c.

Parapholas.

Jouannetia pectinata.

XIY. Peruvian Province.

The coast of Peru and Chili, from Callao to Valparaiso, affords

a large and characteristic assemblage of shells, of which only a

small part have been catalogued, although the district has been
well explored, especially by D’Orbigny, Cuming, and Philippi.

M. D’Orbigny collected 160 species, one-half of which are
common to Peru and Chili, whilst only one species (Siphonaria
Lessonii

)
found at Callao was also met with at Payta, a little

beyond the boundary of the region. Mr. Cuming obtained 222
species on the coast of Peru, and 172 in Chili. Hupe has
described 201 species in Gay’s work on Chili. The island of

Juan Fernandez is included within this province. Only a few
of the Peruvian mollusks can be here enumerated.

Onychoteuthis peraptoptera.

^Eolis Inca.

Doris Peruviana.

Diphyllidia Cuvieri.

Posterobranchsea.

Aplysia Inca.

Tomatella venusta.

E 3

Chiton, many Bp.

Patella scurra.

Acmsea scutum.

Crucibulum lignarium.
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Trochita radians.

Crepidula dilatata.

Fissurella, many sp.

Liotia Cobijensis.

Gadinia Peruviana.

Littorina Peruviana.

„ araucana.

Rissoina Inca.

Cancellaria buccinoides.

Sigaretus cymba.

Fusus Fontainei.

Murex horridus.

Ranella ventricosa.

Triton scaber.

Nassa dentifera.

Columbella eordida.

Oliva Pemviana.

Rapana labiosa.

Monoceros giganteua.

„ crassilabris.

„ aeuminatus.

Purpura cbocolata.

Concholepas.

Mitra maura.

Terebratella Fontainei.

„ Cbilensis.

Discina lamellosa.

„ laevis.

Pholas subtruncata, &c.

Lyonsia cuneata.

Solen gladiolus.

Solecurtus Dombeyi.

Mactra Byronensis.

Mesodesma Chilensis.

Cumingia lamellosa.

Semele rosea, &c.

Petricola, many sp.

Saxidomus opacus, &c.

Cyclina Kroyeri.

Venus thaca.

Crassatella gibbosa.

Nucula, many sp.

Leda, many sp.

Solenella Norrisii.

Lithodomus Peruvian us.

Saxicava solida.

XY. Magellanic Province.

This region includes the coasts of Tierra del Fuego, the Falk-

land Islands (Malvinas), and the mainland of South America,

from P. Melo, on the east coast, to Concepcion, on the west. It

is described by M. D’Orbigny and Mr. Darwin (Journal, p. 177

et seq.). Philippi also has given attention to it; he assigns 88

species to the district near the Straits of Magellan. Only 15

species are known from the Malvinas, and 11 of these have not

been met with elsewhere. The southern and western coasts are

amongst the wildest and stormiest in the world; glaciers in

many places descend into the sea, and the passage round Cape
Horn has often to be made amidst icebergs floating from the

south polar continent. The greatest tides in the straits amount
to 50 feet. “ In T. del Fuego the giant sea-weed (Macrocystis

pyrifera

)

grows on every rock from low-water mark to 45

fathoms, both on the outer coast and within the channels
;

it

not only reaches up to the surface, but spreads over many
fathoms and shelters multitudes of marine animals, including

beautiful compound Ascidians, various patelliform shells, Trochi,

naked mollusca, cuttle-fish, and attached bivalves. The rocks,

at low water, also abound with shell-fish which are very dif-

ferent in their character from those of corresponding northern

latitudes, and even when the genera are identical the species are

of much larger size and more vigorous growth.”*

Shells of the Magellanic Province (* Falkland Islands).

Bnccinum antarcticum. Monoceros imbricatus. Trophon Magellanicus.

„ Donovani? „ glabratus. Voluta MageUanica.

Bullia cochlidium. „ calcar. „ ancilla.

* Shell-fish are here the chief support of the natives as well as of the wild animals.

At Low’s harbour a sea-otter was killed in the act of carrying to its hole- a large

Volute, and in T. del Fuego one was seen eating a cuttle-fish.

—

Darwin.
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N&tica limbata.

LameUaria antaretiea.

Littorina caliginosa.

Chemnitzia Americana.

•Scalaria brevis.

•Trochita pileolus.

Crepidula Patagoniea.

Trochus Patagonicus.

•Margarita Malvinse

•Scissurella conica.

•Fissurella radiosa.

Puncturella conica.

Nacella cymbularia.

•Patella deaurata.

•Patella barbara.

* „ zebrina.

Siphonaria lateralis.

Chiton setiger.

Doris luteola.

iEolis Patagoniea.

•Spongiobranclitea.

Spiralis ? cucullata, 66° S.

Terebratella crenulata.

„ Magellanica, many
varieties.

Waldheimia dilatata.

Pecten Patagonicus.

Pecten corneus.

Mytilus Magellanicus.

•Modiolarca trapezina.

Leda sulculata.

•Cardita Thouarsii.

•Astarte longirostris.

•Venus exalbida.

•Cyamium antarcticum.

Mactra edulis.

•Lyonsia Malvinensis.

Pandora cistula.

Saxicava antarctica.

Octopus megalocyathus.

XVI. Patagonian Province.

From S. Catharina, south of the Tropic, to P. Melo. This

coast-line has shifted considerably since the era of its present

fauna. M. D’Orbigny and Mr. Darwin observed banks of recent

shells, especially Potamomya labiata, in the valley of La Plata

and the Pampas around Bahia Blanca. Mr. Cuming also met
with Voluta Brasiliana, and other living shells, in banks 50

miles inland. Of 79 shells obtained by M. D’Orbigny on the

coast of N. Patagonia, 51 were peculiar, 1 common to the Falk-

land Ids., and 27 to Maldonado and Brazil. At Maldonada 37

species were found, 8 being special 10 common to N. Patagonia,

2 to Bio, and 17 to Brazil. Of the latter 8 range as far as the

Antilles
;

viz. :

Crepidula acul-eata. Mactra fragilis. Modiola viator.

„ protea. Venus flexuosa.* Plicatula Barbadensis.

Pholas costata. Lucina semi-reticulata.

At Bahia Blanca, in lat. 39° S., the most abundant shells

observed by Mr. Darwin (p. 243) were

Oliva auricularia. Oliva tehuelchana. Voluta angulata.

„ puelchana. Voluta Brasiliana. Terebra Patagoniea.

M. D’Orbigny’s list also includes the following genera
species :

—

Octopus tehuelchus. ASolis. Leda.

Columbella sertularium. Paludestrina. Cytherea.

Bullia globulosa. Scalaria. Petricola.

Pleurotoma Patagoniea. Natica. Corbula.

Fissurellidaea megatrema. Chiton. Pinna.

Panopsea abbreviata. Solen. Mytilus.

Periploma compressa. Lutraria. Lithodomus.

Lyonsia Patagoniea. Donacilla. Pecten.

Solecurtus Platensis. Nucula. Ostrea.

• "Hie variety of Venus flexuosa found at Rio can be distinguished from the Weal
t Indian shell, which is the Venus punctifera of Gray.
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XVII. Caribbean Province.

The Gulf of Mexico, the West Indian Islands, and the eastern

coast of South America, as far as Rio, form the fourth great

tropical region of marine life. The number of shells is esti-

mated by Prof. C. B. Adams at not less than 1500 species. Of
these 500 are described by M. D’Orbigny in Pamon de la Sagra’s

History of Cuba, and a small number of the Brazilian species

in the same author’s Travels in South America. A list of the

Barbadoes shells has been given by Sir R. Schomburgk.
The coasts of the Antilles, Bermuda, and Brazil, are fringed

with coral reefs, and there are considerable banks of gulf-weed

at some distance from the coast of the Antilles.

West India Shells.

Argonaut a. Ommastrephes. Cleodora. Cheletropis.

Octopus. Sepioteuthis. Creseis. Ianthina.

Philonexis Sepia. Cuvieria. Glaucus.

Loligo. Spirula. Atlanta. Notarchus Plei.

Cranchia. Hyalea. Oxygryus. Aplysia.

Onychoteuthis.

Strombus gigas. Clavatula zebra. Hipponyx mitrula.

„ pugilis.
*

Marginella. Pileopsis militaris.

Murex calcitrapa. Erato Maugeriae. Calyptraea equestris.

Pisania articulata. Cypraea mus. Crepidula aculeata.

„ turbineUa. „ exanthema. Patella leucopleura.

Triton pilearis. „ spurca, &c. Chiton squamosus.

„ cutaceus. Trivia pediculus. Hydatina physis.

Fusus morio. Ovidum gibbosum. —
Fasciolaria tulipa. Natica caurena. Bouchardia tulipa.

Lagena ocellata. Pyramidella dolabrata. Disciua antiUaram.

CanceUaria reticulata. Planaxis nucleus.

Fulgur aruanum. Littorina zic-zac. Placunomia foliata.

Terebra aoicularis. „ flava. Plicatula cristata.

Myristica melongena. „ lineolata. Lima scabra.

Purpura patula. Tectaria muricata. Mytilus exnstus.

„ deltoidea. Modulus lenticidaris. Litliodomus dactyl us.

Oniscia oniscus. Fossarus. Area Americana.

Cassis tuberosa. Truncatella caribbaea. Yoldia tellinoides.

„ flammea. Torinia cylindracea. Chama arcinella.

„ Madagascariensis. Turritella exoleta. „ macrophylla.

Colun .bclla mercatoria. „ imbricata. Cardium lsevigatum.

, ,
nitida, &c. Trochus pica. Lucina tigrina.

Voluta vespertilio. Imperator tuber. „ Pennsylvania.

,, musica. „ calcar. „ Jamaicensie.

Oliva brasiliensis. Fissurella Listen. Corbis fimbriata.

„ angulata. „ nodosa. Coralliophaga.

„ jaspidea. „ Burbndensis. Crassateila.

* oryza, &c. Nerita. Gouldia parva.

Ancillaria glabrata. Neritina. Venus paphia.

Conus vnriua, lie. Hemitoma 8 radiata. „ dysera.
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Venus crenulata.

„ cancellata.

„ violacea.

Cytlierea dione.

„ circinata.

„ maculata.

„ gigantea.

„ flexuosa.

Artemis concentrica.

„ luciualis.

Cyclina saccata.

Trigona mactroides.

Petricola lapicida.

Capsula coccinea.

Tellina Braziliana.

„ bimaculata.

StrigiUa camaria.

Seraele reticulata.

„ variegata.

Cumingia.

Iphigenia Brasiliensis.

Lutraria iineata.

Periploma inaequivaivis.

Pholadomya Candida.

XVIII. Trans-Atlantic Province.

The Atlantic coast of the United States was supposed by Prof.

E. Porbes to consist of two provinces
: (1) the Virginian

,

from C.

Cod to C. Hatteras, and (2) the Carolinian, extending to Elorida;

but no data were supplied for such a division. The total num-
ber of mollusca is only 230, and 60 of these range farther north,

1 5 being moreover common to Europe. These two regions are

sometimes treated of together as the Pennsylvanian province.

Dr. Gould describes 110 shells from the coast of Massachusetts

south of Cape Cod, of which 50 are not found to the northward,
but form the commencement of the proper American type. The
shells of New York and the southern Atlantic States are de-

scribed by De Kay, in the State Natural History of New York

;

this list supplies 120 additional species, of which at least a few
are stragglers from the Caribbean province

;
e.g. Chamaarcinella,

Iphigenia laevigata, Capsula defiorata*

M. Massachusetts. Y. New York. SC. South Carolina. F. Florida.

Conus mus. F.

Fusus cinereus. M. SC.

Nassa obsoleta. M. F. (Mex.)

„ trivittata. M. SC.

„ vibex. M. F. (Mexico).

Purpura Floridan a. (Mex.)

Terebra dislocata. Y. SC.

PjTula? papyracea. F.

Fulgur carica. M. SC.

„ canaliculatum. M. SC.

Oliva literata. SC.

Marginella camea. F.

Fasciolaria distans. SC. (Mex.)

Columbella avara. M. Y.

Ranella caudata. M. Y.
Natica duplicata. Y. SC.

Sigaretus perspectivu3. Q. SC.

Scalaria Iineata. M. SC.

„ multistriata. M. Y.

„ turbinata. NC.

* The sea-shells, of the United States

Say, Le Sueur, Conrad, and Couthouy.

Cerithium ferrugineum. F.

„ 4 sp. M.
Triforis nigro-cinctus. M.
Odostomia, 6 sp. M. Y
Turritella interrupta. M. Y.

„ concava. SC.

(Vermetus lumbricalis. M. ?)

Calyptrsea striata. Y.

Crepidula convexa. M. Y.

„ fornicata. M. F. (Mex).
Littorina irrorata. Y.
Fissurella alternata. (Say) ?

Chiton apiculatus. M. SC.
Tornatella puncto-striata. M. Y.
Bulla insculpta. M. Y.

Ostrea equestris. SC. F.

Pecten irradians [scallop).

Avicula Atlantica. F.

Mytilus leucophantus. SC.

have also been collected and described b\
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Modiola Carolinensis.

„ plicatula. M. Y.

Pinna muricata. SC.

Area ponderosa. SC.

„ pexata. M.F.

„ incongrua. SC.

„ transversa. M. Y.

Solemya velum. M. Y.

„ borealis. M.
Cardium ventrieosum. SC.

„ Mortoni. M. Y.

Lucina contracta. Y.

Astarte Mortoni. Y.

„ bilunulata. F.

Cardita incrassata. F.

Venus mercenaria. M. SC.

„ Mortoni. SC. F.

„ gemma. M. Y.

Artemis discus. SC.

Petricola dactylus. M. SC.

„ pholadiformis. Y.

Mactra similis. SC. M.

„ 8olidissima. M. Y.

„ lateralis. M. Y.

Lutraria lineata. F.

„ canaliculata. Y. E
Mesodesma arctata. M. Y.

Tellina tenta. M. SC.

„ 8 sp. SC. F.

Semele sequalis. SC.

Cumingia tellinoides. M.
Donax fossar. Y.

„ variabilis. G. F.

Solecurtus fragilis. M. SC.

„ caribbseus. M. F.

Corbula contracta. M. F.

Periploma Leana. M. Y.

„ papyracea. M. Y.

Lyonsia hyalina. Y.

Pandora trilineata. M. F.

Pholas costata. SC. F.

„ semicostata. SC.

LAND REGIONS.

Distribution of Land and Fresh-water Shells.

The boundaries of the Natural-history land-regions are more 1

distinctly marked, and have been more fully investigated, thani

their counterparts in the sea. Almost every large island has its-

own fauna and flora ; almost every river system its peculiar r

fresh-water fish and shells
;
and mountain-chains like the Andes -

appear to present impassable barriers to the “nations” of:

animals and plants of either side. Exceptions, however, occurr

which show that beyond this first generalisation there exists a

higher law. The British Channel is not a barrier between two
provinces, nor is the Mediterranean; and the desert of Sahara i

separates only two portions of the same zoological region. In
these and other similar instances the “ barrier” is of later date

than the surrounding fauna and flora.

It has been often remarked that the northern part of the map
of the world presents the appearance of vastly-extended, conti- -

nental plains, much of which is, geologically speaking, new
land. In the southern hemisphere the continents taper off into

promontories and peninsulas, or have long since broken up into

islands. Connected with this is the remarkable fact that only

around the shores of the Arctic Sea are the same animals and

plants found through every meridian ;
and that in passing south-

ward, along the three principal lines of land, specific identities
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give way to mere identity of genera
;
these are replaced by family

resemblances, and at last even the families of animals and plants

become in great measure distinct, not only on the great conti-

nents, but on the islands, till every little rock in the ocean has

its peculiar inhabitants —the survivors, seemingly, of tribes

which the sea has swallowed up. (Waterhouse.)

The two largest genera, or principal types of the land and
fresh-water shells, Helix and Unio, have an almost universal

range, but admit of many geographical subdivisions.* Amongst
the land-snails are several species to which a nearly world-wide
range has been assigned, sometimes erroneously, as when Helix

cicatricosa is attributed to Senegal and China, or Helix similaris

Fer. to Brazil and India
;
and often correctly, but only because

they have been carried to distant localities by human agency.

Land-snails are in favour with Portuguese sailors, as ‘
‘ live sea

stock
;

” and they have naturalised the common garden-snail of

Europe
(
Helix aspersa) in Algeria, the Azores, and Brazil

;
and

Helix ladea at Teneriffe and Mte. Video. Achatina fulica has
been taken from Africa to the Mauritius, and thence to Calcutta,

where it has been established by a living naturalist
;
and Helix

hortensis has been carried from the old country to America, and
naturalised on the coast of New England and the banks of the

St. Lawrence. Bulimus Ooodalli, indigenous to the West Indies

and S. America, has been introduced into English pineries and
to Mauritius. Helix pulchella, one of the small species found in

moss and decayed leaves, inhabits Europe, the Caucasus,
Madeira, the Cape (introduced), and N. America as far as the

Missouri. Helix cellaria inhabits Europe and the Northern
States of America, and has been carried abroad with the roots

of plants, or attached to water-casks, and naturalised at the
Cape and New Zealand. Testacella maugei has been transported
from the Canary Islands to England.
The fresh-water Pulmonifera—Limncea

,
Physa, Planorbis

,

Ancylus—and the amphibious Succinea, have a nearly world-
wide range

;
and like aquatic plants £ nd insects, often re-appear,

even at the antipodes, under familiar forms. The range of the
gill-breathing fresh-water shells is more restricted.

The Old World and America may be regarded as provinces of

paramount importance, having no species in common (except a

* In cataloguing Vnionidee, the river and country of each species should be stated.

American authors are too often contented with recording such localities as “Nash-
ville ’’ and “ Smithville,” which are quite unintelligible. Almost as uncertain in their
meaning are S. Vincent, S. Cruz, S. Thomas. Prince’s Id. ; whilst the latinised names
of places often defy ail attempts at re-translation.
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few in the extreme north), and
teristic genera.

America. Old World.

Anastoma. Zonites.

Tridopsis. Nanina.

Sagda. Vitrina.

Stenopus. Helicolimax.

Proserpina. Daudebardia.

Bulimus. Acbatina.

Odontostomus. Acliatinella.

Liguus. Clausilia.

Glandina. Paxillus.

CylindreUa. Pupa.

Megaspira. —
Simpulopsis. Testae ella.

Ampliibulima. Parmacella.

Omalonyx. Limax.

Philemycus.

Arion.

Phosphorax.

PelteLla. Incilaria.

Cliilinia.

Gundlachia.

Onoidium.

Latia.

each possessing many charac--

America. Old World.

Choanopoma. Pomatiae.

Chondropoma.
L
Otopoma.

Cistula. Craspedopoma.

Trochatella. Diplommatina.

Alcadia. Aulopoma.

Stoastoma. Pupina.

Geomelania. Acicula.

Hemisinus. Vibex.

Melafusus. Pirena.

Ceripbasia. Melanopiis.

Anculotus. Paludomus.

Melatoma. Lithoglyphus.

Amnicola. Navicella.

Miilleria. iEtheria.

Mycetopus. Iridina.

Castalia. Galatea.

Monocondylaea. Cyrenoi'des.

Gnathodon. Glaucomya.

The Land Provinces represented on the map are the principal

Botanical Legions of Prof. Schonw, as given in the Physical

Atlas of Berghans
;
and it is proposed to inquire how far these

divisions are confirmed by the land and fresh-water shells, more
especially by the land-snails

(
Helicidce

,
Limacidce

,
and Cydosto--

midce), which have been so elaborately catalogued by Dr. L.

Pfeiffer. *

The first Botanical region—that of Saxifrages and Mosses

—

has not been numbered on the map, although its boundary is

given by the line of northern limit of trees. This line nearly

coincides with the Isotherm of 32°, or permanent ground-frost;

but in Siberia the pine-forests extend 15° farther, owing to the

absence of winter rains and the bright clear air.

In this region shells are very rare
;
Dr. Middendorff found

Physa hypnontm in Arctic Siberia, and Limncea geisericola (Beck)

inhabits the warm springs of Iceland. The few species dis-

covered by Muller in Greenland are supposed to be peculiar

Helix Fabricii. Succinea Groenlandica. Limnsea Holbbllii.

Pupa Hoppii. Limmrea Valilii. Planorbis arcticus.

Vitrina angelicas „ Pingelii. Cyclas Steenbuchii.

* The distribution of the Cycladidce is taken from the British Museum Catalogue,

by M. Deshayes.
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1. Germanic Begion.

The whole of Northern Europe and Asia bounded by the

Pyrenees, Alps, Carpathians, Caucasus, and Altai, constitutes

but one province, with a fauna by no means proportioned in

richness to its extent. *

The land-snails amount to more than 200, but nearly all (or

at least five-sixths) are common to the Lusitanian region, f

Helix 90

Bulimulus 10

Zua
j

Azeca > 5

Cionella )

Pupa ... 44

Clausilia 52

Vitrina 5

Succinea 5

Balea 1

Cyclostoma 1

Acicula 1

Limax 9

Arion 4

Carychium 1

The fresh-water shells belong to these genera and sub

genera :

—

Limnsea 20

Amphipeplea 2

Phyea 5

Aplexa 1

Planorbis 16

Ancylus 7

Velletia 1

Neritina, vars 3

Paludina and Bithynia 23

Vaivata 5

Conovulus (Alexia)... 3

Driessena 1

Unio, sp. and vars. ... 20

Anodon, vars 20

Alasmodon 3

Cyclas 6

Pisidium li

According to Peeve, there are 199 British molluscs, of which
176 dwell on the land and 23 in the water. Of the species for-

merly thought peculiar, Pupa anglica and Helix fusca have been

found in France, and Helix lamellata in Holstein. Helix excavate]

(Bean) is still unknown upon the Continent
;
and Geomalacus

maculosu8 and Limncea involuta have only been met with in

the south-west of Ireland, but are possibly Lusitanian species.

Dreisenapolymorpha has been permanently naturalised in canals

(p. 424), and Testacella Maugei and haliotidea in gardens; Bu-
lirnus decollatus and Goodalli have been often established in

greenhouses. Some species are now very scarce in England
that were formerly abundant, as :

—

Clausilia plicatula. Vertigo Venetzii. Succinea oblonga.

Vertigo minutissima. Helix lamellata Acicula fusca.

Others, which occur in the newer tertiary deposits, have
become quite extinct in England, such as :

—

* The mean temperature of the winter and summer months averages 36°—57°
;

in

Western Europe autumn rains prevail, and summer rains in Eastern Europe and
Siberia.

t It was the opinion of Professor E. Forbes that all the species of the Post-pliocene
land of Northern Europe and Asia had originated beyond the bounds of that region.
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Helix fruticum, living in France and Sweden.
ruderata Germany.

„ labyrinthica (Eocene) New England.

Paludina marginata France.

Corbicula consobrina Egypt and India.

Unio littoralis France and Spain.

On the other hand, some of the commonest living speciea

have not been found fossil; e.g. Helix aspersa, pomatia, and
mntiana. Several genera only occur fossil in the older ter-

tiaries, vh. :

—

Glandina. Cyclotus. Nematura.

Proserpina. Megalomastoma. Melania.

Cylindrella. Craspedopoma. Melanopsia.

The following estimates have been made of the number
of air-breathing molluscs inhabiting the various countries of

Europe :

—

France, 202 (176 land, 26 fresh-water), Moquin Tandon.

Dalmatia, 202 (197 „ 5 ), Bellotti.

Denmark, 95 (72 „ 23 ), Morch.
Norway, 52 (36 „ 16 ), Martens and Fnele.

Finland, 41 (23 „ 26 ** ), Nylander and Nordenskjold.

Lapland, 16(10 „ 6 99 ), Wallenberg.

This table seems to show that the Pulmonifera are most
numerous in the warmest parts of Europe, and that their

numbers decline, as far as species are concerned, as we ap-

proach the Polar regions. Thus, in the Mediterranean area

there are 800 species, in Germany 200, in Norway 50, in Lap-
land 16. Hitherto, only 23 species have been obtained from
European countries north of the Arctic circle. The most
northerly species are Limncea palustris

,
Physa fontinalis, Physa

hypnorum, and Succinea putris.

Dr. Middendorff gives the following list of Siberian shells in

his Sibirische Reise (Band II. th. 1. Petersb. 1851) :

—

Helix carthusiana, Irkutsk.

„ Schrenkii, M. Tunguska, 58°.

„ hiapida, Beresov. Bernaul.

„ ruderata, Stanowoj Mtn.

» pura, „

„ sub-personata, „ ; Ochotsk.

Pupa muscorum, Bernaul.

Zua lubrica, „
Succinea putris, „ ;

Irkutsk.

Limn«a Gebleri, M. Bernaul.

„ auricularia, Nertscliinsk.

„ ovata, BemauL

„ Kamtschatica, Mid.

„ peregra, Bernaul, BereBOV.

Limnaea stngnalis, Bernaul, Irkutsk.

„ palustris, „ „

„ truncatula, „ Tomsk.

„ leucostoma, Irkutsk.

Physa hypnorum, Bernaul ; Taimyrlanue

Planorbis comeus, Bernaul; Beresov;

Kirgisensteppe, Altai.

Planorbis complanatus, Altai.

„ albus, Bernaul, „

„ contortus, „

„ vortex, „

„ leucostoma, „

„ nitidus, Irkutsk.

Bithynia tentaculata, Bernaul.



LUSITANIAN REGION. It

Bitliyi'ia Kiekxii, R. Ami, Altai.

Valvata cristata, var. Sibirica, Bernaul,

Beresov ; Kamtschatka.

„ piscinalis, R. Ami.

Unio complanatus Kamtschatka.

„ Dahusicus, Mid. Scliilka.

„ Mongolicus, M. Gorbitza, Dauria.

Anodon herculeus, M. Scharanai.

Anodon anatinus, Tunguska.

„ cellensis var. Beiingiana, Kamt-
schatka.

Cyclas calyculata, Bernaul, R. Lena, R.

Ami, S. Kamts.

Pisidium fontinale, Beresov.

„ obliquum, Bernaul, Tomsk.

2. Lttsitanian Region.

The countries bordering the Mediterranean, with Switzerland,

Austria, and Hungary, the Crimea (Taurida), and Caucasus,

form a great province (or rather cluster of provinces) to which
Professor E. Forbes applied the term Lusitanian. The Canaries,

Azores, and Madeira are outlying fragments of the same region.*

In Southern Europe about 600 land-snails are found, of

which above 100 are also spread over the Germanic region and
Siberia; and 20 or 30 are common to Northern Africa. Besides

these 60 others are found in Algeria and Egypt, 100 in Asia

Minor and Syria, and 135 in the Atlantic Islands, making a

total of nearly 900 species of Helicidce.\

Of the 12 sjiecies of Zonites (proper) 10 are peculiar to

Lusitania.

The species of Bulimus, Achatina, and Pupa are small and
minute, belonging to the sub-genera Bulimulus, Gionella, Zua,

Azeca, Vertigo, &c.
; 4 (of which 2 are Algerian) have been

referred to Glandina.

In this region are also found 22 species of Cyclostoviidce and
44 Limacidce :

—

Helix 392 Vitrina 11 Cryptella 1

Bulimus 80 Daudebardia 3 Cyclostoma .... 5

Succinea 8 Helicolimax 3 Craspedopoma . 3

Achatina 25 Limax 28 Pomatias 10

Tornatellina 3 Arion 7 Acicula

Balea 4 Phosphorax 1 —
Pupa 120 Testacella 2 Carychium
Clausilia t 247 Parmacella 5

The fresh-water are shells of the same genera as in the Gei -

manic province, and the numbers about the same; with the addi-

tion of several species of Melania, Melanopsis, Lithoglyphus
, and

Cyrena. Melanopsis buccinoides is found in Spain, Algeria, and

* In the South of Europe rain seldom falls in summer, but is frequent at other

seasons, especially in winter. The mean temperature is 54°—72°.

t The writer is greatly indebted to W. H. Benson, Esq., for information respecting

the land-shells of the Lusitanian province, Africa, and the remote islands.

t Many of these cannot be considered species, in the sense here understood, but only
ai races, or geographical varieties.
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Syria, having become extinct in the intervening countries. Two
species of Lithoglyphus inhabit the Danube

;
Cyrena

(
Corbicula

)

Panormitana is found in Sicily, two others in the Euphrates,

and C. consobrina in the Alexandrian Canal.

The Lusitanian province includes numerous minor regions,

the islands and mountain tracts especially being centres or foci

where a number of peculiar species are associated with those

living around. Thus, of species not as yet recorded from other '

localities, Switzerland has 28, the Austrian Alps 46, Carpa-

thians 28, North Italy and Dalmatia 100, Eoumelia 20, Greeee

and its Archipelago 90, Anatolia 50, Caucasia 20, Syria 30,

Lower Egypt and Algeria 60, Spain 26, and Portugal 15

Helicidce and 9 Limacidce.

Mediterranean Islands.

Corfu, Cyprus, Ehodes, Syra, Candia, and Crete, have each a •

few peculiar land-snails, amounting to 40 species altogether.

Balearic Isles .
—Helix Graellsiana, hispanica (var. balerica),

.

nyellii, minoricensis
;
and Cyclostoma ferrugineum, common to

Spain and Algeria.

Corsica .—Helix Easpaili, tristis, Clausilia 4 sp.

Sardinia .—Helix Sardiensis, meda, tenui-costata, Pupa 2,

,

Clausilia 1.

Malta has 2 peculiar species of Helix, and a Clausilia
(
scalaris).

Sicily has 40 peculiar species of Helices and 3 Limaces. This

island is connected with North Africa by a winding shoal with

deep water on each side.

Madeira Croup.

These ancient volcanic islands, 660 miles south-west of Por-

tugal, consist of Madeira, with Fora and three other islets called

Dezertas, and Porto Santo, 26 miles to the north-east, with the

rocky islets Ferro, Baxo, and Cima.* The land-snails have
been described by the Eev. E. T. Lowe,t and form the sub-
ject of a monograph by Dr. Albers. { The investigations of

Mr. Yernon Wollaston have nearly doubled the number of:

known species, which now amount to 134. The Vitrince belong :

# These islands, and also the Canaries and Azores, contain marine formations -

(volcanic grits and tufas) with Miocene Tertiary shells. The islet of Baxo is quarried

for lime.

t Primitiee et novifise Faunae et Florae Maderse et Portus Sancti. 12mo. Lond., 1851-

Descriptive list of all the species, by same author, Zool. Proc. for 1854, p. 161. The
statements and numbers given above are taken from this last monograph, corrected by

Mr, Wollaston.

t Malacographia Maderensis, 4to. Berlin, 1854. With figures of tsll the species.
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to the section Helico-limax, the Cyclostomas to the sub-genus

Craspedopovia, and half the Pupas to Vertigo.

Anon 1

Limax 4

Testacella 2

Vitrina 3

Helix 76

Bulimus 2

Glandina 4

Azeca 3

Tomatellina 1

Zua 2

Cionella 3

Pupa 23

Balea 1

Clausilia 3

Cyclostoma 2

Limnsea 1

Ancylus 1

Conovulus 3

Pedipes (afra.) ... I

Of the 92 found in Madeira or the Dezertas, 70 are peculiar;

54, of -which 39 are peculiar, inhabit Porto Santo and its islets
;

11 others, of which 4 are widely diffused, are common to Madeira
and Porto Santo. One species is peculiar to the Dezerta Grande

;

1 species and 1 variety to the southern Dezerta (Bugio)
; 1 to

the northern (Cho)
; 1 variety to Ferro. Seven species are

common to the Dezertas
;
1 to the great and northern Dezertas

;

5 to Madeira and Dezerta Grande
;
and 3 to Madeira, Porto

Santo, and the Dezertas. Of those species which inhabit more
than one island, the specimens from each locality are recog-

nisable as distinct races or geographichal varieties. Helix sub-

plicata and papilio are found on the Ilheo Baxo
;
H. turricula on

Cima. Of the total number (134) 112 species are peculiar to the

Madeira group; 5 are common to the Canaries; 4 to the Azores,

and one to the Guinea coast; 11 are common to Southern Europe,
besides 2 Limnesids and 7 slugs, which may have been recently

introduced, viz. :

—

Arion empiricomm.

Limax variegatus.

„ antiquorum.

„ agrestia.

„ gagates.

Testacella Maugei.

,, haliotidea.

Helix cellar! a.

„ cryatallina.

„ pisan a.

„ pulchella.

„ lenticula.

( „ lapicida, fossil).

Cionella acicula.

Zua lubrica, var.

„ folliculu3.

Bulimus decollatus.

„ ventrosus, Fer.

Balea perversa (p. 293).

Limnaea truncatula.

Ancylus fluviatilis.

Great quantities of dead shells of the land-snails are found in

ancient sand-dunes near Cani$al, at the eastern extremity of

Madeira, and in Porto Santo, including 64 of the living species

and 13 which have not been.found alive. As the fossil examples
of several species are larger than their living descendants, it

is possible that some of those reputed to be extinct have only
degenerated. It is a remarkable fact that some of the com-
monest living species are not found fossil, whilst others, now
extremely scarce, occur abundantly as fossils.*

* /Mix tiarella, W. and B., was supposed to be extinct, but in 1855 Mr. Wollaston
detected it alive in two almost inaccessible spots on the north coast of Madeira : it is

not a native of the Canaries.
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Extinct Land-snails of Madeira.

Helix delphinula, Lowe. M.

„ arcinella, Lowe. P.

coronula, Lowe. S. Deserta.

vermetiformis, Lowe. P.

Lowei, Fer. (porto-sanctana, var. ?). P.

fluctuosa, Lowe (= chrysomela, Lowe). P.

„ psammophora, Lowe (phlebophora var. ?). P.

„ Bowdichiana, Fer. (punctulata, major ?), M. P.

Glandina cyliclina, Lowe. P. Santo.

Cionella eulima, Lowe. P.

Pupa linearis, Lowe. M. (= minutissima, Hartm?).

„ abbreviata, Lowe. M.

The problem of the colonisation of these islands receives ad- •

ditional light from the circumstances noticed at other oceanic

islands, especially the Canaries and St. Helena. There is evi-

dence that this mountain group has not arisen newly from the

sea, and great probability that it has become insulated by
the subsidence of the surrounding land.* The character and
arrangement of its fauna is probably nearly the same now as i

when it formed part of a continent, and the diminution of its

land-shells in variety and size may be the result of a modern t

change of physical conditions brought about by human agency,

as at St. Helena. The annual fall of rain is now 29 ’82 inches,

whereas it was remarked by Columbus, three hundred and fifty

years ago, “ that, formerly, the quantity of rain was as great in

Madeira, the Canaries, and the Azores, as in Jamaica
,
but since

the trees which shaded the ground had been cut down, rain had

become much more rare, f
The Azores are a group of 9 volcanic islands, 800 miles west

of Lisbon, the loftiest being Pico, 7,613 feet. The number of

land- shells have been recently increased to 68 by Morelet and
others,—including Limax 4, Arion 3, Testacella 1, Vitrina 7,

Helix 30, Bulimus 10, Zua 1, Pupa 8, Balea 1, Auricula 3. Of
these 28 are found in Europe, 7 in Madeira, 4 in the Canary
Islands, and the remaining 29 are peculiar.

The Canary Islands are sixty miles west of Africa, with a

temperature of 60°—66° in the coolest half year, and 78°—87°

in the hottest. The land-snails are about 80 in number, in-

cluding Helix 50, Nanina 1, Vitrina 3, Bulimus 16, Achatina 3,

Pupa 5, Limax 1, Pliosphorax 1, Testacella 2, Cryptella 1
,
and

* See the observations of Mr. James Smith, and of Sir C. Lyell and Mr. Hartung

(Geol. Jour. 1854).

t Cosmos, ii. 660, Bohn ed. It seems likely that Jamaica itself has since undergone

a similar change; the fall of rain is stated to be 4912, whilst in the neighbouring,

islands it exceeds 100 inches.
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4 CydostomidcB. Of these, 60 are peculiar, 12 are common to

Southern Europe, and 4 to the West Indies P 1 to Morocco, 1 to

Algeria (also European), and 1 to Egypt. The fresh-water

shells are Physa 2, Ancylus 1.

Helix ustulata and McAndrei are peculiar to the rocky islets

known as the “ Salvages,” north of the Canaries.

The absence of Western African land-shells, and the presence

of West Indian species may be explained by the currents which
come from the Antilles, as shown on the map.* Some of the

European species may have been introduced (e.gr., Helix ladea,

pisana, cellaria
) ;

but the presence of 20 Lusitanian species, in a

total of 80, is too remarkable to be accidental.

The Gape de Verde Islands
,
although much farther to the south,

are also much farther from the continent, being 320 miles west

of Cape de Yerde
;
the mean temperature is 65°—70°, and the

vegetation, as Dr. Christian Smith remarked, is- more like that

of the Mediterranean coast than West Africa. Of the 12 land-

shells, two are common to the Canaries and Azores.

Lusitanian Species of Wide Distribution.

Helix amanda, Sicily—Palma.

„ planata, Morocco—Canaries.

„ lenticula, S. Europe—Madeira—Canaries.

„ rozeti, Sicily, Morea—Algeria—C. de Verde—Canaries

„ lanuginosa, Majorca—Algeria—Palma.

„ simulata, Syria—Egypt—Lancerotte.

„ Michaudi, summit of Porto Santo—Teneriffe ?

„ cyclodon, Azores—Canaries—C. de Verdes.

„ advena, (= erubescens Lowe), Madeira—Azores—St. Vincent.

„ pliearia and planorbella, Canaries—Porto Rico?
Bulimus subdiaphanus, Canaries—Azores—C. de Verdes.

„ bceticatus and badiosus, Canaries—St. Thomas?

Ascension.—This barren volcanic island, in the midst of the

Atlantic Ocean, is not known to possess any terrestrial Pulmoni-
fera beside a slug, the Lima:c Ascensionis. Mr. Benson thinks
that some Helicidce might possibly be found on the Green
Mountain, 2,840 feet high, where the garrison have their gar-
dens. Mr. Darwin remarks “we may feel sure that at some
former epoch, the climate and productions of Ascension were
very different from what they now are.”

St. Helena (No. 28 of Map).

The island of St. Helena is 800 miles S.E. of Ascension, and
1 1200 from the nearest African coast of Benguela. It is entirely

* Long before the discovery of America it was observed that the westerly gales

1} washed ashore stems of bamboos, trunks of pines, and even living men in canoes.—
Humboldt, ii. p. 462.
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volcanic. The indigenous plants are all peculiar, and not more
related to those of Western Africa than to Brazil.* The land

shells are also peculiar
;
13 species have been described, viz. *

—

Helix, 3. sp, Bulimus 5, Achatina 2, Pupa 1, Succinea
(
Helisiga

)

2. As many more have been met with only in the condition of

dead shells, rarely retaining their colour and translucency.

They are found beneath the surface-soil in the sides of ravines

worn by the heavy rains, at a height of 1,200 to 1,700 feet.

‘
‘ Their extinction has probably been caused by the entire de-

struction of the woods, and the consequent loss of food and
shelter, which occurred during the early part of last century.”

(Darwin’s Journal, p. 488.) A living Bulimus, related to the

extinct B. Blofieldi, is found feeding on the cabbage-trees, only

on the highest points of the island.

Extinct Land-shells of St. Helena, f

Bulimus auris vulpinus.

Darwini.

Blofieldi.

Sealei.

subplicatus.

terebellum.

fossilis.

Bulimus relegatus.

Helix bilamellata.

„ polyodon.

„ Bpurca.

„ biplicata.

„ Alexandri.

Succinea Bensoni.

The large Bulimus, (fig. 123, p. 291), has no living analogue in

Africa, but is a member of a group characteristic of tropical

America (to which the names Plecochilus, Pachyotis and Caprella

have been given), including B. signatus, B. hilabiatus, B. goni-

ostomus, and especially B. sulcatus (Chilonopsis, Fischer) of St.

Iago.J The four next species belong to the same type, but are

smaller and slenderer. ‘
‘ The marine mollusks of the coast of

St. Helena would lead us to infer the very ancient isolation of

that island, whilst at the same time a pre-existing closer

geographical relationship between the African and the American

* “ It might perhaps have been expected that the examination of the vicinity of the

Congo would have thrown some light on the origin, if I may so express myself, of the

Flora of St. Helena. This, however, has not proved to be the case ; for neither has a

single indigenous species, nor have any of the principal genera characterising the

vegetation of that island, been found either on the banks of the Congo, or on any other

part of this coast of Africa.”—R. Brown, Appendix to Captain Tuckey’s Narrative of

the Congo Expedition (p. 476). 1818.

t GK Sowerby in Darwin’s “ Volcanic Islands,’’ p 73. Forbes, Journ. Geol. Soc.

1852, p. 197.—Benson, An. Nat. Hist. 1851, vii. 263.

t As Dr. Pfeiffer includes this (with a sign of doubt) amongst the synonyms of

B. auris-vulpinus, he must have suspected that the specimens came from St. Helena
and not from St. Iago. The only other group of Bulimi resembling the St. Helena
shells occurs in the Pacific Islands :—Bulimus Caledonicus at Mulgrave I., B. aurit >

zooina at the Solomons, and B. shongi in New Zealand.
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continents than now maintains is dimly indicated. The infor-

mation wo havo obtained respecting the extinct and existing

terrestrial mollusks would seem to point in tho samo direction,

and assuredly to indicate a closer geographical alliance between

St. Helena and the east coast of S. America than now holds.”

(Forbes.)

Tristan d'Acunha (No. 29 of Map).

Two peculiar species of Balea (Tristensis and yentricosus) are

found on this remote and lofty island, which attains an elcva-

tion of 8,236 feet.

3. African Region.

Tropical western Africa, with its hot swampy coasts and riyer

valleys is the region of the great Achatince and Achatina-like

Bulimi, the largest of all living land-snails. In 1863 the

numbers known were

—

Vitrina 4 sp., Streptaxis 7, Helix 30,

Pupa 5, Bulimus 50, Achatina 54, Succinea 3, and Perideris 18.

Streptaxis Becluziana inhabits the Guinea Islands. Helix Folini,

Bulimus numidicus and fastigiatus
,
Pupa crystallum and sorghum,

Achatina columna, striatella

,

and lotophaga are found on Princes

Island
;
Pupa putiUa on Goree Island

;
Bulimus

(
Pseudachatina

)

Downesi, Achatina iostoma and Glandina cerea at Fernando Po.

The reversed river-snail
(
Lanistes

)
is generally diffused in the

fresh waters of Africa
;
several species of Potamides and Vihex

are found in the embouchures of the western rivers and Pedipes

on the sea-shore. The fresh-water bivalves of Senegal are

similar to those of the Nile :

—

Pisidium parasiticum, Egypt.

Cyrenoides Duponti, Senegal.

Corbicula, 4 sp. Egypt.

Iridina nilotica „

„ aegyptiaca „

Iridina exotica, Senegal.

„ rubens

Pleiodon ovatus

^Etheria eemilunata

Galatea radiata

U

Nile.

4. Cape Region.

Dr. Krauss describes 41 species of land-snail from South
Africa, and Mr. Benson has furnished a list containing 22
others

; these are all peculiar, except a Succinea, which appears
to be only a variety of the European S. putris, and two Euro-
pean Helices (H. cellaria and pulchella) probably imported to the
environs of the Cape. In 1863 they had raised the number to

about 90. There are also 3 slugs, 9 freshwater Pulmonifera, 7

marine Pulmonifera, 5 freshwater bivalves, and 5 univalves
p
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The species found at the Cape, Algoa Bay, Natal, &c., are for

the most part different—Potamides decollatus, Clionella sinuata
,

and an Assiminea inhabit brackish waters.

Limax 4

Arion f Limnaea 1 Paludina 3— Pliysa Neritina 1

Vitrina 4 Physopsis 1 —
Helix 35 Ancylus 1 Corbicula

Succinea Planorbis 3 Cyclas I

Bulimus 13 Pisidium 1

Pupa .. .. 6 Vaginulus.... 1 Unio I

Achatina 7 Oncidium Iridina

Cyclostoma 6 Auricula 6

5. Yemen—Madagascar.

The S. W. Highlands of Arabia (Yemen) form a distinct

Botanical province isolated by rainless deserts to the north.

The land snails consist of a few species of Helix and Bulimus,

Cyclostoma lithidion
,
and 3 species of the section Otopoma, a

group also found in Madagascar. Two species are common to

the island of Socotra (No. 30), which also has a species (of Pupa)

common to Madagascar. Bulimus guillaini, Cyclostoma gratum,

modestum and Souleyeti are found on the island of Abd-el-Gouri.

Very few land shells have been collected on the mainland of

Eastern Africa, although it is a rainy region, and well wooded
in the southern part ; 5 species only are recorded from Moga-
doxa and Ibu, belonging to the genera Helix

,
Bulimulus, Acha-

tina, Pupa, and Otopoma. On the Island of Zanzibar are found

Achatina Rodatzi and allisa, Cyclostoma Creplini and Zangue-

barica ; Pupa cerea is common to Zanzibar and Madagascar.

Madagascar itself is rich in land shells
;
Dr. Pfeiffer enume-

rates

—

Helix 28 sp., Bulimus 6, Succinea 14, Pupa 1, Achatina 4

(one of which, eximia, is allied to A. Columna, of W. Africa),

and 32 Cyclostomidce, chiefly of the section with spiral ridges

( Tropidophora), 3 of the division Otopoma. Cyclostoma carini-

ferum and Cuvieri are found on the Island of Nosse Be
;
Helix

guillaini on S. Maria I. Amongst the fresh-water shells are

Melania amarula, Melanatria fluminea, and Neritina corona.

The land shells of the Mascarene Islands are nearly all pecu-

liar
;
we are indebted to Mr. W. H. Benson for most of the

information existing in respect to them.

Comoro Islands ,

Helix russeota and Achatina simpularia are found in Mayotte

;

Cyclostoma pyrostoma in Mayotte and Madagascar.
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Seychelles (No. 31 of Map).

Parmacella Dussumieri. Bulimus omatus.

*^elix unidentata. „ fulvicans.

„ Studeri. Cyclostoma insulare.

„ Souleyeti. „ pulchrum.

„ Tranquebarica. Cyclotus oonoideus.

Streptaxis Souleyeti.

• Mauritius (32).

Parmacella perlucida. Helix Barclayi. Pupa Largillierti.

„ Rangii. „ odontina. Cyclostoma Barclayi.

„ mauritii. Vitrina angularis. „ Micliaudi.

Helix philyrina. Tomatelliua cernica. „ carinatum.

„ inversicolor. Gibbus Antoni. „ undulatum.

„ stylodon. „ Lyonneti. „ insulare ?

„ mauritiana. Succinea sp. Cyclotus conoideus ?

„ mauritianella. Bulimus clavulinus. Otopoma Listeri.

„ rawsoni. „ Mauritianus. „ liaemastoma.

„ semicerina. Pupa pagoda. Eealia rubens.

„ mucronata. „ fusus. „ aurantiaca.

„ nitella. „ sulcata. „ multilirata.

,, rufa. „ clavulata. „ expansilabris.

„ similaris. „ modiolus. „ globosa.

„ suffulta. „ funicula. Megalomastoma croceum,

„ albidens. „ versipolis.

Two large species of Achatinci (fulica and panthera) abounding
in the coffee plantations, are believed to have been introduced.

The annual fall of rain in Mauritius is 35 ’25 inches.

Bourbon (No. 33).

Helix cselatura. Helix tortula.

„ detecta. „ Brandiana.

,, delibata ? Pupa Largillierti—Mauritius.

Rodriguez.

Cyclostoma articulatum, Madagascar ? Streptaxis—pyriformis.

No. 34. Kerguelen's Land. Helix Hookeri was collected at

this island when visited by the Antarctic Expedition.

6. Indian Begion.

Proceeding eastward, in Asia, the species of Achatina
,
Pupa,

Clausilia, Physa, Limax, and Cyclostoma rapidly diminish or
quite disappear. Helices of the section Nanina become plenti-
ful, amounting to 150 species, and Bulimulus and Cyclophorus
attain their maximum. Leptopoma

,
and Pupina are peculiar to

the Asiatic Islands.

Our catalogue of Indian land shells must be very imperfect,
including only about 180 Helicidoe and 50 Cyclostamidae. A very

r 2
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few of the Indian species are common to China and the Asiatic

Islands, or even to Ceylon. The shells of northern India
resemble those of the Lusitanian region

;
in the south they

approximate more to the large and vividly coloured species of

the Asiatic Islands. In the Himalaya land shells are numerous,
and ascend as high as the region of Junipers and Rhododen-
drons, 4,000—10,000 feet above the sea.

Helix 83

Nanina 46

Ariophanta ... 8

Streptaxia 3

Bulimus 45

Achatina 16

Pupa 7

Clausilia 7

Vitrina 9

Succinea 7

Parmacella 2

Cyclostoma 3

Cyclophorua 26

Leptopoma 1

Pterocyclus 10

Cyclotus 3

Megalomastoma 4

Diplommatina 3

Parmacella and Vaginulus are found in India, and the typical

fresh-water species of Oncidium. Ordinary forms of Limnaea

and Planorbis are abundant, and there is one species of Ancylm.
Physa occurs only in a fossil state, or is represented by the

singular Camptoceras of Benson. Hypostoma Boysii, Auricula

Judce
,
and Polydonta scarabceus are also Indian forms.

The gill-breathing fresh-water shells of India are very

numerous, especially the Melanias and Melanatrias, and species

of Pirena, Paludomus, Hemimitra (retusa), Ampullaria, Paludina,

Pithynia, Nematura (deltse), Assiminea (fasciata), Neritina (par-

ticularly crepidularia and Smithii) and Navicella (tessellata).

The brackish-water species of Cerithidium, Terebralia
,
and

Pyrazus are mostly common to India and North Australia.

The fresh-water bivalves are a few ordinary forms of Unio,

3 species of Cyrena, a Corbicula (of which 6 species have been

made), Cyclas Indica, Area scaphula, Olaucomya cerea, and Nova-

culina gangetica.

Ceylon. The land-shells of Ceylon have been investigated by
Mr. Benson

;
they most resemble those of the Neilgherry hills,

but are nearly all specifically distinct, and even some of the

genera are peculiar. It seems entitled to rank as a province.

Helix Waltoni and SJcinneri, are examples of the most charac-

teristic form of Helices
;
the Yitrini-form type {Nanina) is also

common. H. hcemastoma
,
one of the most conspicuous species,

found on trees at P. Galle, is common to the Nicobar Islands.

The Achatinas belong to a distinct section (Leptinaria ,
Beck),

also represented on the Continent. Some of the Bulimi approach

the Philippine forms.

Succinea 1

Pupa 3

Achatina 8

Cyclophorua 12

Helix 46

Nanina 9

Vitrina 3

Streptaxia 2

Bulimus,. 13

Pterocyclus 5

Aulopoma 4

Leptopoma 5

Cataulus 10
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The fresh-water shells belong to the genera Limnaea, Physa,

2 species (not found on the Continent)
;
Planorbis, Melania,,

Tanalia 10 (peculiar), Paludomus, Bithynia, Ampullaria, Neri

tina, Nayicella, Unio, and Cyrena.

At the Nicobar Islands are found—Cataulus tortuosus, Heli-

cina Nicobarica and Pupina Nicobarica. Helix castanea is from

Sumatra. (Beck.)

7. China and Japan.

The few land-snails known from China are of Indian and
Lusitanian types; via.—Helix 20, Nanina 10, Streptaxis 1,

(Cochin-China), Bulimus 5, Achatina 2, Pupa 1
,
Clausilia 11,

Succinea 1, Helicarion 6, Cyclophorus 1, Cyclotus 1, Otopoma 1.

In the Island of Chusan Dr. Cantor discovered the genera

Lampania and Indiana. The most characteristic bivalves are

Glaucomya Sinensis, and Symphynota plicata ; 3 species (or

varieties) of Cyrena and 9 Corbiculas are described by Deshayes,

and a Planorbis by Dunker.
In the Japanese and Loo-choo Islands only 9 species of Helix,

2 of Nanina, 2 of Clausilia, and 2 of Helicarion have been
hitherto obtained.

8. Philippine Islands.

The extraordinary richness of these islands has been developed

mainly by the researches of Mr. Cuming. The Helicidce (above

300) are inferior in number only to those of Lusitania and the

Antilles, and vastly superior in size and beauty of colouring.

The Cyclostomidce (55) are not much fewer than in India. Nearly
all the species are confined to particular islands, and the repeti-

tion of forms makes it probable that many of them are geogra-
phical varieties. The climate is equable, with a temperature
like that of South China (66°—84°), woods are prevalent and
the rains heavy—all circumstances favourable to the individual

. abundance of land-snails.

Helix 160 Clausilia I Cyclotus

Nanina 40 Vitrina Megalomastoma .... .. 1

Helicarion ? Cyclopuorus Pupina
Bulimus Leptopoma Helicina .. 7

The Helices belong in great part to the section Callicochlias

(Ag.) and Helicostyla (mirabilis) Fer. Some with sharply-keeled
whorls have been called Geotrochi (Iberus of Albers). Tho
Bulimi are chiefly of the section Orthostylus (Beck), large and
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highly coloured, with a hydrophanous epidermis, the bands be-

coming translucent when wetted
;
others, like the well-known

B. perversus, represent the typical Brazilian forms. To these

islands belong most of the helicina-shaped Cyclophori
(
Lepto

-

poma .)

The fresh-water shells are numerous; above 100 were obtained

by Mr. Cuming, including many species of Melania (54 ?), Navi-
cella lineata, and suborbicularis, 5 species of Olaucomya

,
Unio

verecundus, a Corbicula, and 11 sp. (?) of Cyrena.

Celebes and Moluccas. From these islands we have on record,

at present, 16 species of Helix, Nanina 19, Bulimus 3, Yitrina

2 (viridis and flammulata, Quoy), Cyclophorus 1. In the

fresh-water ponds and rivulets Mr. A. Adams found species of

Melania, Assiminea, Ampullaria, and Navicella ;
Auricula

subulata and Conovulus leucodon. Neritina sulcata was found
on the foliage of trees several hundred yards from the water.

9. Java.

The Java group, including Floris and Timor, have been par-

tially explored from the head-quarters of the Dutch settlement

at Batavia. The land and fresh-water shells are nearly all

peculiar, a few only being common to the Philippines and North
Australia

;
they have been described and figured by M. Albert

Mousson (8vo. Zurich, 1849, 22 plates).

Helix 15 Platycloster ? .... 3 Navicella 2

Nanina 8 Meghimatium .... 2 —
Ariophanta 1 Unio and

"IBulimus 10 Limnaea .... 1 Symphynota 4

Clausilia 6 Auricula .... 2 Alasmodon 2

Cyclophorus 4 Anodon 1

Cyclotus 2 Melania .... 5 Cyrena 7

Leptopoma 1 Ampullaria ... 1 Corbicula 4

Parmacella 3 Neritina 2

10. Borneo.

The land shells of this great island are almost unknown, and

the only reason for mentioning it separately is the doubt whether

it should be considered part of the Javanese Province, or asso-

ciated with the Moluccas and Philippines.

Helix 12 Paxillus 1 Leptopoma 3

Nanina 8 Succinea 2 Cyclotus 1

Bulimus 1 Cyclophorus 2 Pterocyclus 3

The fresh-water bivalves are Glaucomya rostralis, Corbicula

tumida, and Cyrena triangularis. Pholas rivicola was found
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burrowing in floating logs used as landing places, 12 miles from

the sea, up the Pantai river. The mangrove swamps abound

with Cerithidium, Terebralia Telescopium, Potamides palustris,

and Quoyia ;
Auricula Midae and Polydonta scarabseus inhabit

the damp woods.

11. Papua and New Ireland.

The land shells of New Guinea are nearly all distinct from

those of the Philippines and Moluccas, and include some related

to the Polynesian types. The Louisiade Islands to the south-

east and New Ireland on the north of New Guinea are included

with it.

Helix 30 Partula 3 Leptopoma 1

Nanina 7 Pupina 3 Cyclotus 1

Bulimus 2 Otopoma 1 Helicina 2

Cyrenos are numerous in this region. Cyclostoma australe is

common to the Australian Islands and New Ireland
;
C. Massenas

to Australia and New Guinea, and C. Vitreum to New Ireland,

New Guinea, the Philippines, and India.

12. Australian Region.

Both fauna and flora of Tropical Australia are distinct from
those of New South Wales and Tasmania, the principal barrier

being the desert character of the interior
;
but the localities of

I

the land shells have not been defined with sufficient accuracy to

show whether they are equally distinct. The most complete list

is given by Prof. E. Forbes, in the Appendix to McGillivray’s

Narrative of the Yoyage of H.M.S. Rattlesnake (1846-50)
;

it

specifies 48 Helices (of which H. pomum is the most conspicuous),

10 Bulimi, an Achatina, 6 Yitrinas
(
Helicarion

)
belonging to the

i

mainland, and one from the Lizard Islands, and a dextral Balea
(australis). Pupa and Helicina

(
Oouldiana

)
are only found on

the islets off the north-east coast, and Pupina
(
bilinguis

)

at Cape
York and the adjacent islets

;
a portion of the province which is

densely wooded, and lies within the rain region of the Asiatic

Islands. Cyclostoma bilabre of Menke’s Catalogue is probably
West Indian. The fresh-water shells of Australia are Planorbis

Oilberti, Iridinae ? (YictoriaR.), Unio auratus, cucumoides, super-

bus
(
Hyridella), australis

,
Corbicula 4 species, Cyrena 3, Cyclas

eyregia (Hunter R.), Pisidium semen and australe
,
the last common

to Timor.

More recently Cox has described 178 species, belonging prin-
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cipally to East Australia. He notices, Helix 133, Yitrina 17,

Succinea, 12, Bulimus 17, Pupa 6, Balea 1, and others belonging
to genera Triboniophorus, Limax, and Planorbis.

13. South Australia and Tasmania.

From extra-tropical Australia we have the following :

—

Helix 9, Helicarion 2, Bulimus 2, Succinea 1 (common to Swan
River and Tasmania), Limax olivaceus, and one Ancylus. Two
of the largest land snails, Helix Cunninghami and Falconeri

,
are

found in New South Wales. The coasts of this region are

thinly wooded, but much of it is rendered desert by want of

rain
;
in New South Wales droughts recur at intervals of twelve

years, and sometimes last three years, during which time scarcely

any rain falls.

14. New Zealand.

The moist and equable climate of these islands (which have a

mean temperature of 61°—G3°) is favourable to the existence of

numerous land-snails. Nearly 100 species of land and fresh-

water shells are already determined, and are all peculiar
;
the

genus Helix musters 60 species, some of which, including the

great H. Busbyi, resemble in shape the European Helicellae

;

Bulimus 3, Balea (peregrina), Yitrina 2 of peculiar form, Tor-

natellina 1, Cyclophorus cytora, and Omphalotropis egea.

There are two slugs, Limax antipodarum and Janella bitenta-

culata
;
two fresh-water pulmonifera, Physa variabilis and Latia

neritoides
;
several marine air-breathers,—Oncidium (Peronici) 2.

Siphonaria 3, Amphibola 1 (
avellana). The other fresh-water

shells are Melanopsis trifasciatus (a Lusitanian type), Assiminea

antipodarum and Zelandice, Amnicola ? corolla, Cyclas Zelandice.

and Unio Menziesii and Aucklandicus.

Vitrina zebra is found at the Auckland Islands.

15. Polynesian Region.

The Pacific Islands are partly the volcanic summits of sub-

merged mountain ranges, usually fringed or surrounded with

coral reefs ;
and partly atolls or lagoon islands, scarcely rising

above the sea, and presenting no vestige of the rock on which

they are based. The low coral islands form a long stream of

archipelagos, commencing in the west with the Pelews, Caro-

lines, Radack, Gilbert, and Ellice groups, then scattered over a

wider space, and ending eastwards in the Low Archipelago :
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they are chiefly, perhaps entirely, colonised by drift from the

other islands.

The volcanic groups are the Ladrones, Sandwich Islands, and

Marquesas, to the north of the low coral zone
;
and to the south

of it, the Salomons, New Hebrides, New Caledonia, and Feejees

—the Friendly Islands, Navigator’s and Cook’s Islands—Society

and Austral Islands, ending with Pitcairn’s and Elizabeth

Island. Many of these are very lofty. Their molluscan fauna

is entirely peculiar, but it has most affinity with those of New
Zealand and the Asiatic Islands, and great analogy with those

of St. Helena, Brazil, and the West Indies.

Salomons—New Hebrides—New Caledonia—Feejees.

The most remarkable land-shells of these islands are the great

auriculoid, Bulimi (e.g. B. auris-bovince and B. miltochlius of

the Salomons). Acicula striata and 2 sp. of Cyrena are found

at Vanicoro
;
and Physa sinuata, Peronia acinosa and corpulenta,

and several Neritinas and coronated Melanias, have been ob-

tained at the Feejees.*

Helix 18

Nanina 2

Vitrina 6

Bulimua 10

Partula 6

Acicula 1

Cyclophorus 2

Omphalotropis 1

Helicina 6

Friendly Islands—Navigator’s—Society Islands.

The principal lofty and rocky islands of the southern Pacific,

at which land shells have been obtained, are Tonga, Samoa,
Upolu, and Manua

;
Tahiti, Oheteroa, and Opara

; Pitcairn’s

Island and Elizabeth Island. Each appears to have some pecu-
liar species and some common to other islands

;
the little raised

coral islet Aurora
(
Metia), north-east of Tahiti, 250 feet in ele-

vation, has four land-snails which have been found nowhere
else

—

Helix pertenuis
,
doedalea, Partula pusilla

,
Helicina trochlea.

“Samoa and the Friendly Islands must have intimate geo-
logical relations

;
the same forms, and many of the same species

of land shells, occur on both groups
;

not a single Feejeean
species was collected on either.” (Gould.)

Helix 13

Nanina 18

Bulimus 1

Partula 15

Tomatellina 6

Pupa 3

Succinea 12

Electrina 1

Cyclophorus 5

Omphalotropis 6

Helicina 13

The fluviatile shells are species of Physa, Melania
,
Assimineo

* The Feejees ( Viti) are more nearly allied to the westward islands, such as the
“New Hebrides, than the Friendly Islands. Succinea and Partula, so plentiful at the

latter, are not found at the Feejees. (Gould, U.S. Exploring Expedition).

F 3
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(
Taheitana) Neritina, and Navicella

;

the two last being often

littoral, or even marine, in their habit.

Low Coral Islands.

The Atolls, or lagoon-islands, are less prolific : 2 Helices and
2 Partula are found at Oualan, in the Caroline Archipelago

;

and from Chain Island
(
Annaa), the centre of commerce in the

eastern Archipelago, have been obtained

—

Helix 2 sp., Nanina 1,

Partula 1
,
Tomatellina 1

,
Cyclophorus 1

,
and Melampus mucro-

natus.

Sandwich Islands.

The land shells of these islands exceed 200, and are all, or

nearly all, peculiar : there is one Umax ; and in the fresh waters

are found Limnwa volutatrix, Physa reticulata (Gould), Neritopsis ?

Neritina Nuttalli and undata
,
and Unio contradens (Lea).

In the I. Kaui, two species of Achatina have been found

:

the Achatinellae are elongated
(
Leptachatina

,
G.) and the Helices

planorboid and multispiral. In Molokai the Achatinellae are

large and coloured. In Maui and Oahu the Helices are small

and glabrous, or hispid, ribbed, and toothed. In Hawaii, Suc-

cineas prevail, and Achatinellae are rare. (Gould.) The large

number of Achatinellae is partly due to this group having been

specially studied by Judge Cooper of America.

Helix 20 Achatina 5 Pupa 2

Nanina 5 Achatinella 204 Vitrina 2

Bulimus 5 Tomatellina 3 Succinea 10

Partula 4 Balea 1 Helicina 6

The Island of Guam, Ladrones, has 3 sp. of Partula, 2 of

Achatinella, and 1 Omplialotropis. At the Marquesas have been

found 3 sp. of Nanina, 1 Partula, and 1 Helicina.

NEW WORLD.
16. Canadian Region.

The country drained by the Great Lakes and the river St.

Lawrence possesses very few peculiar shells, and these mostly

of fresh-water genera. It is chiefly remarkable for the presence

of a few European species, which strengthen the evidence before

alluded to (p. 60) of a land-way across the north Atlantic

having remained till after the epoch of the existing aniiHals and

plants.*

* For example, the common Heather ( Calluna vulgaris), one of the most abundant

tocuil plants of Europe, characteristic of the moorloud zone and seldom rising above



ATLANTIC STATES. 107

Helix hortensis (imported), coast of New England and banks of St. Lawrence.

„ pulchella (smooth var. only), Boston, Ohio, Missouri.

Helicella cellaria (glaphyra, Say ?), N. E. and middle States.

„ pura, nitida, and fulva?

Zua lubrica, North West Territory.

Succinea amphibia (= campestris, Say?).

Limax agrestis (= tunicatus, G.), Mass.

„ flavus, New York, introduced.

Vitrina pellucida (= Americana?) Limnaea palustris (= elodes, Say?).

Arion hortensis, New York (Dekay.) „ truncatula (= desidiosaP).

Aplexa hypnorum (= elongata, Say?).

Auricula deticulata, Mont., New York Harbour.

Alasmodon margaritiferus (= arcuatus, Barnes).

Anodon cygneus (= fluviatilis, Lea?).

The shells proper to Canada, or derived from the adjoining

States, are only 6 sp. of Helix, 2 Succineas, and 1 Pnpa
;
8 sp.

of Cyclas have been obtained from the region of Lake Superior.

The following species occur in New England :

—

Helix 13

Succinea 2

Pupa 7

Limnsea 7

Ancylus 2

Physa 2

Planorbis 11

Paludina 1

Valvata 2

Auricula 1

Unio 5

Alasmodon 2

Anodon 2

Cyclas 6

Pisidium 1

Carychium exiguum, Say, is found in Vermont, and Limncea
(Acella) gracilis in Lake Champlain

;
Valvata triccirinata and

Paludina decisa are characteristic forms.

The genera Clausilia and Cyclostoma are entirely wanting in

Canada and the Northern States. The Limacidce are represented

by Philomycus
,
of which there are 9 reputed species, ranging

from Massachusetts to Kentucky and South Carolina.

17. Atlantic States.

The parallel of 36° N. lat. forms the boundary-line of two
botanical regions in the United States

;
but the evidence of the

fresh-water shells, in which they are particularly rich, seems
to favour a division into two hydrographical provinces—the
region of the Atlantic streams and the basin of the Mississippi.

About 50 fresh-water Pulmonifera, 150 pectinibranchiata, and
250 bivalves, are reputed to be found in the States, and it is

supposed that only a few species are commoD to both sides of

the Alleghanies. Cyclas mirabilis, Pisidium Virginicum
,
Cyrena

3,000 feet ou the mountains of Scotland. (Watson.) According to Pallas it abounds
on the western flanks of the Ural Mountains, but disappears on their eastern side, and
is not found in Siberia. In the Pliocene 'period, it appears to have spread itself north

ward and westward to Iceland, Greenland, and Newfoundland, where it still grows,

the only heath indiyenous to the New World. (Humboldt.)
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Carolinensis, and TJnio complcinatus and radiatus, are character-

istic of the eastern rivers
;

Melania depygis is said to be the

only member of that large genus found eastward of the Hudson
River. Of the American land-snails, 29 sp. of Helix, 6 Suc-
cineas, and 13 Pupas are enumerated from the Atlantic States.

In Florida the propinquity of the West Indian fauna is strongly

indicated by the occurrence of the great Glandina truncata, by
species of Cylindrella, and a Helicina. A Cuban species of

Chondropoma (C. dentatum) is also said to occur in Florida, and
Ampullaria depressa in Florida and Georgia.

The Pulmonifera of North America have been carefully exa-

mined by Messrs. Binney,* Bland, f and others. The following

summary of North American Pulmonifera is given by Mr. Binney,

The area is

and 17.

nearly co-extensive with our regions, Nos. 16

Anon 2 Bulimus 21 Melampus 11

Limax 3 Achatina 5 Carj’chium .

.

1

Pliilomycus .... 2 Pupa 12 Limnsea 34

Vitrina 2 Vertigo 4 Physa 19

Succinea 18 Cylindrella 4 Planorbis 21

Glandina

Helix

6

131

Veronicella 1 Ancylus 10

There are also found in the fresh waters of this district Mela-
niadce, 389, Paludinidce 58, Cycladidce 44, Unionidce 552.

18. American Region.

The mass of American land and fresh-water shells are found

in the central and southern States, the country drained by the

Mississippi and its tributaries. The Helictdce are not more re-

markable for size and colour than those of northerp Europe

;

the most characteristic forms belong to the sub-genus Polygyra

(or Tridopsis, Raf.), such as Helix tridentata, albolabris
,
hirsuta,

and septemvolvis. The truly North American forms all belong

to three genera, viz.—Helix 43, Succinea 8, Pupa 3 species.

In the Southern States are also found 5 species of Bulimus,

3 Cylindrellas, 2 Glandinas, and 5 Helicinoe, genera whose

metropolis is in the Antilles or in tropical America.

The fresh-water univalves include above 100 species of Mela-

niadce belonging to the genera Ceriphasia, Melafusus
,
Anculotus ,

Melatoma, and Amnicola
,
15 Paludince

,
some keeled, and one

* In several papers in Proc. Acad. Nat. Sci. Phil. 1P57, and subsequent years,

t Remarks on the Classification of N. Am. Helices Annals of Lyceum of Nut. Hist.,

Now York. 1S63.
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muricated (P. magnified) ;
and species of Valvata, Limncea

,
Physa

(15), Planorbis, and Ancylus (5).

The fresh-water bivalves are also extremely numerous : the

Unionidoe are unequalled for their ponderous solidity, the rich

tinting of their interiors, and the variety of their external forms.*

Gnathodon cuneatus, Cyrena fioridana
,
16 species of Cyclas, and

Pisidium altile, belong to this region.

19. Oregon and California.

The Fauna of the region beyond the Bocky Mountains is

believed to be almost entirely distinct from that of the United
States. Avion (foliolatus) and Limax (Columbianus), genera not

indigenous to eastern America, were found near Puget Sound.
(Gould). We have no information respecting the land and
fresh-water shells of Bussian America, but from analogy we
may expect to find a few there identical with those already

mentioned as occurring in Siberia, f
The shells of Oregon and California are principally known by

the researches of Nuttall, Couthouy, and Binney.

Helix Physa 9 Cyrena 2

Bulimus 10 Ancylus Cyclas 1

Achatina 1 Planorbis 12 Unio 1

Succinea 4 Melania 2 Alasmodon 1

Limnsea 12 Potamides 2 Anodon 3

Limncea fragilis, a Canadian species, is said to range westward
to the Pacific

;
and L. jugularis to be common to Michigan, the

North-west territory, and Oregon. (De Kay.) Limncea umbrosa,

Say ? and Planorbis corpulentus, Say, are found in the Columbia
Biver.

20. Mexican Begion.

The lowlands of the northern half of Tropical America con-
stitute only one botanical region, extending from the Bio Grande
del Norte to the Amazon

;
but on zoological grounds it may be

divided into two smaller areas. The Mexican province, including
Central America, itself comprises three physical regions : the
comparatively rainless and treeless districts of the west

;
the

mountains or high table-lands with their peculiar flora
;
and

* The private cabinet of Mr. Jay contains above 200 species of North American
Uniornid.ee

,
and very many varieties.

t The affinity between the Mammalia of the Old and New Worlds is greatest in

eastern Asia and north-west America, and diminishes with distance from those
regions.

( Waterhouse ,
in Johnston’s Physical Atlas, No. 28.)
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the rainy 'wooded region that borders the Caribbean Sea. The
land snails of Central America resemble those of the Antilles

in the prevalence of some characteristic genera— Glandina,

Cylindrella and Helicina,—of which very few species are found
on the northern Coast of the Gulf of Mexico. The Bulimi are

numerous, but chiefly thin, translucent species.

Helix .. 33 Glandinn 25 Cistula 7

Proserpina .. 1 Tomatellina 1 Cyclophorus 3

Bulimus .. 50 Pupa 1 Chondropoma 3

Succinea .. 6 Cylindrella 20 Megaloma 2

Achatina (Spiraxis) .. 35 Cyclotus 1 Helicina 22

Amongst the fresh-water shells are Neritina picta, Cyclaa

maculata
,

Corbicula convexa, and 7 species of Cyrena. From
Mazatlan, Mr. Carpenter describes Cyrena olivacea and Mexicana,

Qnathodon trigonus, Anodon ciconia (allied to the Brazilian

A. anserina), Physa aurantia and elata, Planorbis sp. Melampus
olivaceus. Two brackish-water species, Cerithidium varicosum

and Montagnei, are common to South America.

21. Antilles.

The West Indian Islands have supplied nearly 500 species of

Helicidce, a larger number than any province except the Lusi-

tanian
;
and above 260 Cyclostomidce, or nearly three times as

many as India. They are also richest in generic forms, and
the climate is highly favourable to the multiplication of indi-

viduals. The mean temperature of the Antilles is 59°—78°,

and the annual fall of rain exceeds 100 inches in most of the

islands.

Helix Pupa 26 Cyclophorus 1

Stenopus 2 Cylindrella 73 Cyclotus 14

Sagda 20 Clausilia 1 Megaloma 8

Proserpina 5 Balea 1 Helicina 43

Bulimus 53 Succinea 16 Alcadia 17

Achatina 27 Chondropoma .... 15 Troehatella 16

Glandina 46 Choanopoma 53 Lucidella 6

Spiraxis 9 Adamsiella 10 Stoastoma 20

Tornatellina 1 Cistula 36 Geomelania 21

Probably every island has some peculiar species, and those

of the great islands like Cuba and Jamaica are nearly all dis-

tinct. To Jamaica belong the species of Stoastoma, Sagda, and
Qeomelania, the small sub-genus Lucidella, the Alcadias and the

mass of beautiful Cyclostomas with a decollated spire and
fringed lip

(
Choanopoma

,
Adamsiella

,
Jamaica

,
Chondropoma,
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part, and Cistula, part.)* The solitary Clausilia is found in Porto

Rico, the Balea in Haiti, and the Tornatellina in Cuba ;
Stenopus

is peculiar to St. Vincent’s. Bermuda has 4 Helices, of which one

is common to Texas and one to Cuba. The Chondropomas are

found in Cuba and Haiti.

The West Indian Achatince belong to the sub-genera Olandina
,

Liguus and Spiraxis ; the Bulimi are sharp-lipped and mostly

small and slender
(
Subulma

,
Orthalicus). Helix (Sagda) epis-

tylium, H. Carocolla, and Succinea (Amphibulima) patula are

characteristic forms.

Although connected with Florida by the chain of the Bahamas,
and with Trinidad by the lesser Antilles, very few species are

common to the mainland of either North or South America

;

the relation is generic chiefly.

The Limacidce are represented by Vaginulus (Sloanei) ;
and in

the fresh waters there are species of Physa (3), Planorbis (8),

Ancylus
,
and the peculiar Oundlachia, Valvata pygmcea

,
Am-

pullaria (fasciata), Paludestrina (minute species), Hemisinus
,
and

2 species of Pisidium.

In the brackish waters are Cerithidium, Neritina (e.g. melea-

gris, pupa, virginea, yiridis), Melampus (coniformis), and Pedipes

quadridens.

22. Columbian Region, f

The tract shaded in the map comprehends several minor
regions; 1, the rainy and wooded states of New Granada and
Ecuador; 2, the elevated and nearly rainless province of Vene-
zuela, with a flora like that of the higher regions of the Andes

;

3, the Guianas, including the Valley of the Amazon, where the

forests are most luxuriant, and rain falls almost daily (amount-
ing to 100 or even 200 inches in the year). Most of the low
lands, like those of the Mexican Province, belong to the ‘

‘ Cactus
Region ” of botanists, and have a mean temperature of 68°—84°.

Land shells are abundant in the forests and underwood of the
lower zone of the mountains, where the temperature is 10°

less and the rains more copious. Bulimi are the predominant
forms, especially the succinea-shaped species, (e.g. B. succinoides).

* A magnificent collection of Jamaica land sheila has been presented to the British

Museum by the Hon. E. Chittty, whose researches were conducted with the late

Professor C. B. Adams.

t In 1821 the States of New Granada, Venezuela, and Ecuador united to form the
• Columbian Republic,” but dissolved again in 1831.
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Helix 49 Pupa 7 Cistula 1

Streptaxis 3 Clausilia 4 Bourciera 1

Bulimus 200 Cylindrella 1 Cyclotus 8

Succinea 9 Vitrina 1 Adamsiella 1

Tomatellina I Limax 1 Helicina 6

Achatina 10 Choanopoma 2 Trochatella I

Glandina 5 Cyclophorus 2

The presence of several species of the old-world genera

Clausilia and Streptaxis—both wanting in North America—be-

comes a significant fact when taken in connection with the

affinities of the higher animals of South America and Africa.

These imply a land-way across the Atlantic (at some very remote

period), more direct than would be afforded by the continent

which is believed to have united the boreal regions at the close

of the Miocene age.*

Corbicula cuneata and 3 species of Cyrena are found in the

Orinoco and smaller rivers ;
and the remarkable genus Millleria

,

representing the African JEtheria
,
inhabits the Rio Magdalena.

A species of Ancylus is recorded from Venezuela.

Galapagos Islands (No. 35).

The fauna and flora of these islands are peculiar, but related to

tropical South America. The only known land-shells are 17

small and obscure species of Bulimus, of which the most remark-
able is B. achatinellinus. Some of them are peculiar to par-

ticular islands, like the birds and reptiles, viz. :—Chatham
Island 2, Charles Island 3, Jacob Island 2, James Island 1.

“ The Archipelago is a little world within itself, or rather a

satellite attached to America, whence it has derived a few stray

colonists, and has received the general character of its indigenous

productions.” (Darwin’s Journal, p. 377.)

23. Brazilian Region.

The “ region of Palms and Melastomas,” extending from the

Amazon to the southern tropic, is one of the richest zoological

provinces. It includes Bolivia, and the largest portion of Peru,

all that lies to the east of the Andes. The greater part of the

region is mountainous and rainy and densely wooded, but inter-

sected by extensive plains [Llanos), some grassy and fertile,

* In Lieut. Maury’s physical map of the Atlantic, the contour of this former land is

partly shown by the 2,000 fathom line, extending beyond the Canaries and Madeira,

and sending out a promonotory to the Azores. Cla usilia are found in Eocene strata;

perhaps even in the coal measures (p. 295). Principal Dawsoi has recently described

ihipa from the coal measures of Nova Scotia, which may be same shell alluded

to here.



PERUVIAN REGION. 113

others dry, rocky and rainless, especially in the south
;

it is

watered by numerous streams—the affluents of the Amazon and
Plata. The hydrographical areas of these two great rivers have
been represented on the map, but the southern boundary of the

Brazilian Province extends beyond the line of watershed to

the tropic, including the head-waters of the Plata, in which the

same remarkable fresh-water bivalves are found as in ihe

Bolivian streams. (D’Orbigny). The mountains around the

Lake Titicaca are the highest in the New World, and there

M. D’Orbigny found several species of Helix up to the elevation

of 14,000 feet; Bulimus Tupaici ranges to 9,000 feet. The large

and typical species of Bulimus belong to this province
;
B. ovatus

and oblongus are found near the coast (p. 291), and B. maximus
farther inland. The auriculoid Bulimi ( Otostomus

,
and Pachy-

otis, Beck), those with an angular mouth
(
Goniostomus

,
Beck),

and the pupiform species, with a toothed aperture,
(
Odonto

-

stomus), are characteristic of this region, and also some of the

most elongated forms ( Obeliscus). The lamp snails {Anastoma)

and Megaspira
,
genera inhabiting France during the Eocene

period, are now peculiar to Brazil
;
Simpulopsis is also peculiar,

and Streptaxis attains its maximum there. The Cyclostomidce are

few, and the other West Indian forms have almost disappeared.

Helix 47 Glandina Cyclophoms 2

Streptaxis 11 Tomatellina 1 Cyclotus

Anastoma 7 Vitrina Cistula

Bulimus 250 Omalonyx Helicina 12

Megaspira 2 Simpulopsis 5

The land slugs are Peltella palliolum, Vaginulus solea, and
Limax andicolus. The fresh-waters of the interior are rich in

bivalves of peculiar

Physa I

Aneylus 1

Planorbis 4

Paludestrina 2

Marisa I

Succinea 27

.*

Ampul laria 2

Corbicula 2

Pisidium 1

Anodon I

Monocondylrea I

Unio 4

Iridina I

Hyria 1

Castalia 2

Mycetopua 3

24. Peruvian Eegion.

The long and narrow tract between the Andes and Pacific,

extending from the equator to 25° S. lat. forms a distinct,

though comparatively unproductive province, including the coast

of Ecuador, Peru, and Bolivia. It is warm and almost rainless

;

* The American Expedition explored forty Brazilian streams, and found only one

Ampullaria, one Melania, and one Planorbis. (Gould.)
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the clouds discharge themselves on the east side of the Andes,
and rain is so rare on the west coast that in some parts it only

falls two or three times in a century. In Peru, during great

part of the year, a vapour rises in the morning, called the

“garua
;

” it disappears soon after midday, and is followed by
heavy dews at night.

Mr. Cuming collected 46 species of land snails in Peru
;
and

Dr. Pfeiffer enumerates 100, but perhaps half the latter were
from the eastern side of the Andes, belonging to the Brazilian

Province. They are mostly Bulimi, and are smaller and less

richly coloured than those of Bolivia and Brazil
;
B. Denickei,

solutus, and turritus are peculiar forms. Cistula Delatreana is

the only operculated land snail, and Vaginulus limayanus the

only slug.

Helix 12

Bulimus 79

Succinea 5

Glandina 1

Tomatellina 1

Papa 1

Balea 1

Cistula 1

Physa 1

Planorbis 3

Ancylus 1

Ampullaria 1

Paludestrina 2

Cyrena 3

Anodon 1

25. Argentine Region.

The “ region of arborescent Composite” has afforded scarcely

any land snails
;
only 7 species of Bulimus, and 3 Helices are

recorded, but some others may have been included with those

of Brazil and Chili. From Bolivia this province is separated

by the wide plains of the Great Desert, or northern prolonga-

tion of the Pampas
;
and all the eastern part has been submerged

at a recent (geological) period; so that the only promising

districts are Paraguay and the eastern declivities of the Chilian

Andes. The fresh-water shells of the La Plata and its tribu-

taries are more remarkable.

Chilinia 7

Planorbis 11

Ancylus 4

Ampullaria 7

Asolene 1

Paludestrina 7

Cyclas 1

Pisidium 1

Corbicula 2

Unio ’ 7

Anodon 10

Byssoanodon 1

Monocondylsea 6

Mycetopus 1

Castalia 1

Iridina 1

Ampullaria (Marisa) cornu-arietis is a characteristic shell

;

Paludestrina lapidum has a claw-like (non-spiral) operculum,

and appears to belong to the Melaniadce.

26. Chilian Region.

The northern part of Chili belongs to the same physical region

with Peru, consisting of dry and rainless plains. Here the land
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snails are few and small, and only seen after tlie dews. At
Valparaiso rain is abundant during tbe three winter months,
and the southern coasts are luxuriantly wooded, and extremely

wet. The characteristic pulmonifera are the fresh-water

Chilinias. The genus Buchanania is doubtful. There are

51 species of Bulimus (including B. Chilensis, Plectostylus) and
22 of Helix; Succinea Chiloensis, Ancylus Gayanus (Valparaiso),

Planorbis fuscus, Paludestrina sp. Unio Chilensis, Pisidiam
Chilense (Valdiyia). Helix Binneyana is found on the island of

Chiloe.

The Island of Juan Fernandez (36) has at least 20 species of

land shells, all peculiar to it :

—

Helix quadrata.

„ arctispira.

„ pusio.

„ tessellata.

„ ceroides.

„ marmorella.

„ helicophantoides.

Omalonyx Gayana.

Achatina diaphana.

„ splendida.

„ bulimoides.

„ conifera.

„ acuminata ?

Spiraxis consimilis.

Tomatellina minuta.

„ trochiformis.

Succinea Cumingi.

„ mamillata.

„ fragilis.

Parmacella Cumingi.

In the adjoining island, Masafuera, are found

—

Tomatellina Eecluzii.

Succinea rubicunda.

Succinea semiglobosa.

„ pinguis.

21. Patagonian Eegion.

The Pampas, or great plains of Patagonia, are dry and rain-

less nearly all the year; the vegetation which springs up
during the light summer rains becomes converted into natural

hay for the support of the wild animals. In Fuegia the mean
temperature is 33°—50°, and there is rain and snow through-
out the year

;
yet the bases of the mountains are clothed with

forests of evergreen beech.* Bulimus sporadicus is found on the

banks of the River Negro, and B. lutescens at the Straits of

Magellan
;
Helix lyrata (costellata, D’Orbigny ?) and H. saxa-

tiiis inhabit Fuegia. Succinea magellanica is also found at the
Straits, and Chilinia jluminea, Limnaea viatrix, a Paludestrina,

Anodon puelchanus, and Unio Patagonicus in the River Negro.
Peronia marginata and Potamides ccelatus were discovered in

Fuegia by Mr. Couthouy.
The Falkland Islands are 300 miles east of Patagonia, and the

only recorded shells are two species of Paludestrina. There is

* Humming-bird* are seen fluttering about delicate flowers, and parrots feeding

amidst the ever-green woods. (Darwin, p. 251.)
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zoological evidence that these islands were united to the main-
land of South America at no very distant geological period.

The flora consists of characteristic plants of Fuegia and Pata-

gonia, mingled, and overspreading the whole surface; few

species are peculiar. (J. D. Hooker.)*

* Dr. Hooker has suggested that not only the Falkland Islands, but the far distant

Tristan d’Achnha (p. 97) and Kerguelen’s-land (p. 99), may be moHntain-tops of a

continent which has been submerged since the epoch of their existing flora. “ There

are five detached groups of islands between Fuegia and Kerguelen’s-land (a region

extending 5,000 miles), all partaking of the botanical peculiarities of the southern

extremity Of the S. American continent. Some of these detached spots are much
Closer to the African and Australian continents, whose vegetation they do not assume,

than to the American
;
aud they are situated in latitudes and under circumstances

eminently* unfavourable to the migration of species.”

“ The botany of Tristan d’Acunha (which is only 1,000 miles distant from the Cape of

Good Hope, but 3;000 from the Straits of Magellan) is far more intimately allied to that

of Fuegia than Africa. Of twenty-eight flowering plants, seven are natives of Fuegia,

or typical of S. American botany.

“ The flora of Kerguelen’s-land is similar to, and many of the species identical with,

those of the American continent. (Its geological structure) would bespeak an antiquity

for the flora of this isolated speck on the surface of our globe far beyond our power of

calculation. We may regard it as the remains of some far more extended body of

land.” (Botany of Antarctic Voyage, i. pt. 2, 1847).
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CHAPTER III.

ON THE DISTRIBUTION OF THE MOLLUSCA IN TIME.

The historian of modern geology, Sir Charles Lyell, has taught

us to regard the stratified rocks as so many monuments, record-

ing the physical condition and living inhabitants of the earth in

past ages.

Each formation consists of a similar and more or less complete

series of limestones, sandstones, clay, coal, and other strata,

representing the deep and shallow seas, the fresh-waters, and
the terrestrial portions of the surface of the globe, at one par-

ticular period of time.*

The organic remains found in the strata exhibit no such

repetitions, but are changed gradually and regularly, from the

earliest to the latest formations
;
so that the mass of species in

each period must have been peculiar and distinctive.

The important theory, that strata may be identified by fossils,

was taught by William Smith, early in the present century, and is

thus expressed in his Stratigrapliical System :
—“Organised fossils

are to the naturalist as coins to the antiquary
;
they are the

antiquities of the earth
;
and very distinctly show its gradual,

regular formation, with the various changes of inhabitants in

the watery element.”—“They are chiefly submarine, and as

they vary generally from the present inhabitants of the sea, so at

separate periods of the earth’s formation they vary as much
from each other

;
insomuch that each layer of these fossil

organised bodies must be considered as a separate creation

;

or how could the earth be formed, stratum super stratum
,
and

each abundantly stored with a different race of animals and
plants.”f
The “ Prodrome” of M. D’Orbigny is a catalogue of the shells

(and radiate animals) of each formation, from which it appears
that the mass of the living population of the globe has been
changed twenty times since the close of the Eirst or Palaeozoic

Age
;
and although the fossils of the older rocks have not been

generally classified with the same minuteness, yet enough is

* The coal-measures and chalk of England cannot indeed be called similar, but the
Cretaceous formations of the whole world afford mineral types, corresponding to, per-

haps, every variety of Carboniferous rock.

t Stratigraphical System of Organised Fossils, 4to., Lond. 1817.
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known to show that at least ten great changes had taken place

before the Secondary epoch.

In the following Table, the first column gives the names of

the Formations or Periods
; the second contains those by which

the principal strata are known.

I. GEOLOGICAL TABLE.

Formations or
Periods. Names of Strata.

•

w

<1

o
-H .

o 1

o

3
O-l

L
1

n
'i

nr.j

V.

' 1. Tremadocian

2. Snowdonian...

3. WenJock

4. Ludlow
5. Hercynian ...

6. Eifelian

7. Clymenian ...

8. Bemician
9. Demetian

10. Permian

( Longmynd slate. (Bangor, Wicklow.)
Lingula dags = Primordial group. (Barrande.)

( Tremadoc slate. Potsdam sandstone.
( Llandeilo flags 1 Bala or Coniston

( Caradoc sandstone j group.
( May-hill sandstone = Clinton group.

\ WooLhope and Dudley limestones.
L. Ludlow, Aymestry lime., U. Ludlow.
Spirifer sandstone ; Rhine .

)

Devonian and
Plymouth limestone. > Old Red
Petherwin limestone. ) Sandstone.
Carboniferous limestone (shale and coal.

)

Coal-measures. (Millstone-grit, coal, &c.)
Magnesian lime = Zechstein. (Perm.)

{
111. Conchylian ...

12. Saliferous

f New Red sandstone = Bunter.
VI. .

( (Muschel-kalk = Ceratite limestone).
Red marls = Keuper. Lias bone-bed.

'13. Liassic

14 .Toarcian
L. Lias = Sinemurien and Liasien.
Marlstone, Alum-shale. (Thouars.)

VII. 15. Bajocian Inf. Oolite, Fuller’s-earth. (Bayeux.)

H
o

16. Bathonian ...
f Great Oolite. (Stonesfield slate; G. (Jol.

{ Bradford cl. Forest m. Cornbrash.)
< (

17. Oxfordian f
Kelloway rock = Callovicn, D’Orb.

(
Oxford clay. (White Jura.)

VIII. ^ 18. Corallian Coral-rag and Calcareous grit.

0 19. Kimmeridgian Kimmeridge clay. (Dorsetshire
.

)

5 20. Portlandian... Portland stone and Purbeck beds.
O (21. Wealden Hastings sand and Weald clay.
W
C/3

IX.
1
22. Neocomian ..

( 23. Albian
24. Cenomanian

( Speeton clay ? (Neuchatel).

( Lower Green-sand, and Aptien, D’Orb.
Gault. (District of the Aube, or Albe.)
Upper Green-sand. (Mans, Cenomanum.)

X. - 25. Hippuritic ...

26. Senonian

Chalk-marl and L. Chalk = Turonien.
( Chalk with flints = Baculite limestone.

l

> ( Maestricht chalk = Danien, D’Orb.

>3
(

(27. Londinian Thanet sands, Plastic clay. London clay.

XI.
|

23. Nummulitic...
( Bracklesliam ; Barton ; I. Wight ; = Parisien

) Hempstead ;
Fontainbleau ;

= Tongrien.

a
xn. 29. Falunian Faluns of Touraine ; Bordeaux, Vienna.

1 xm. 30. Icenian Crag of E. Co. = Sub-apennin
,
D’Orb.

It must be observed that the number and magnitude of the

“ Formations ” was determined by accident in the first instance,

and afterwards modified to suit the requirements of theory, and 1

to make them more nearly equal in value.*

* The names of formations are in great measure provisional, and open to criticism

Some of them were given by Brongniart and 0. D’Halloy
;
others have been more j
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According to MM. Agassiz and D’Orbigny, all, or nearly all

the fossils of each formation are peculiar; very few species

being supposed to have survived from one period to another.

Sudden and entire changes of this kind only take place when
the nature of the deposit is completely altered—as when sands

or clays rest upon chalk—and in these instances there is usually

evidence (in the form of beds of shingle, or a change of dip) that

an interval must have elapsed between the completion of the

lower stratum and the commencement of the upper.

Professor Ramsay* has discussed this subject at considerable

length. He endeavours to prove that where we have a com-
plete succession of rocks the species die out and appear

gradually and almost impereeptiby
;
that where there is any

sudden change in the fauna, it is always accompanied by an
unconformity in the rocks—that is, the rocks do not lie evenly

on one another, but the lower one shows an eroded surface, or

its stratifications are not parallel with those of the upper rock.

A break in the current of animal life is believed to be always
accompanied by a break in the succession of rocks. Each break
marks a lapse of time during which no deposition of mud, &c.,

took place on the area marked by the break. As it is assumed
that the change of specific forms has proceeded at a unifoim
rate throughout geological time, it is argued that the greater the

difference in the fauna, the longer was the time indicated by the

break. “ I cannot resist the general inference that in cases of

superposition, in proportion as the species are more or less con-

tinuous—that is to say, as the break of life is partial or complete,

first in the species, but more importantly in the loss of old and
the appearance of new allied or unallied genera—so was the

interval of time shorter or longer that elapsed between the close

of the lower and the commencement of the upper formation
;

and so it often happens that strata a few yards in thickness, or,

recently applied by D’Orbigny, Sedgwick, Murchison, and Barrande
; and some are

adopted from popular usage. Geographical names, and those derived from charac-

teristic fossils have been found the best, but no complete scheme of zoological nomen-
clature has been framed.

The epithet “Turonien” (25) is rejected, because it conveys the same meaning
with “Falunian” (29), or Middle Tertiary, the type of which was taken from
Touraine.

The term Tcenian is proposed for the Pliocene strata because their order of succes-
sion was first determined by Mr. Charlesworth, in the eastern counties ot England, the

country of the lOEtu. We have left the table as it stood in the first edition of this

work; but we should mention here that one formation should be placed at the head,
viz., the Laurentian, and the beds deposited during and since the glacial epoch at the
foot.

* Anniversary Addresses, Q J. Geol. Sue., vols. xix. and xx. 1863 and 1864.
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more notably still, tbe absence of these strata, may serve to

indicate a period of time as great as tbe vast accumulations of tbe

whole Silurian series.” Tbe lapse of time is in most cases further

marked by extensive denudations of strata. During the Palaeo-

zoic age ten physical breaks are known, six of which occui

before we reach the Devonian formation. In every case but
one (and in that the rocks are almost entirely devoid of animal
remains), there is an entire change in the species and a consider-

able change in the genera. The breaks in the Secondary period

are less marked and less numerous, amounting to about four

;

and they are still less marked in the Tertiary period.

We have seen that distinct faunas may be separated by narrow
barriers in existing seas

;
and differences almost as great may

occur on the same coast-line without the interposition of any
barrier, merely in passing from a sea-bed of rock and weed to

one of sand or mud, or to a zone of different depth. It would
be unreasonable to expect the same fossils in a limestone as in a

sandstone
;
and even in comparing similar strata we must con-

sider the probability of their having been formed at different

depths, or in distinct zoological provinces.

The most careful observations hitherto made, under the most

favourable circumstances, tend to show that all sudden altera-

tions have been local, and that the law of change over the whole

globe and through all time has been gradual and uniform.

The hypothesis of Sir C. Lyell, that species have been created,

and have died out, one by one, agrees far better with facts, than

the doctrine of periodic and general extinctions and creations.

As regards the zoological value of the “ formations,” we shall

be within the truth if we assume that those already established

correspond in importance with geographical provinces
;
for at

least half the species are peculiar, the remainder being common
to the previous or succeeding strata. This will give to each

Geological period a length equal to three times the average

duration of the species of marine shells.*

The Distribution of the Species in the Strata (or in Time) is like

their distribution in space. Each is most abundant in one

horizon, and becomes gradually less frequent in the beds above

* The exact value of these periods cannot be ascertained, but some notion of their

length may be obtained by considering that the deposits in the valley of the Mississippi,

estimated to represent 100,000 years, have been accumulated since the era of many
existing shells. The same may be said of the elevation of Mont Blanc, the formation

of the Mediterranean Sea, and other grand physical « vents. The great cities of anti-

quity—Rome, Corinth, and Egyptian Thebes—stand upon raised sea beds, or alluvial

deposits, containing recent sholls.
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<u;d below; the locality of the newest rock in which it occurs

being often far removed from that of the oldest.*

That species should be created at a single spot, and gradually

multiply and diffuse themselves, is sufficiently intelligible. That,

after attaining a certain climax of development, they should

decline and disappear, is a fact involved in mystery. But even

if it depends on physical causes, and is not a law of all Being, its

operation is equally certain, and does not appear to vary beyond

moderate limits.

The deep-sea shells (such as Rhynchonella, Terebratula
,
and

Yoldia
)
enjoy a longer range in time, as well as in space, than

the littoral species
;
whilst the land and fresh-water shells are

most remarkable for specific longevity, j*

In each stratum there are some fossils which characterise

small subdivisions of rock, just as there are living species of

very limited range.

When species once die out they never reappear
;
one evidence

of their having become extinct consisting in their replacement

by other species, which fulfilled their functions, and are found

in deposits formed under similar conditions. (Forbes.)

The total number of species is greater in the newest forma-

tions than in those of older date
;
but the ratio of increase has

not been ascertained.^

Distribution of Genera in Time .—The doctrine of the Identi-

fication of strata by fossils derives its chief value from the fact

that the development and distribution of genera is as much sub-

ject to law as the distribution of species; and, so far as we know,
follows a similar law.

Groups of strata, like the zoological provinces, may be of

various magnitudes
;
and whilst the smaller divisions are cha-

racterised by peculiar species, the larger groups have distinct-

sub-genera, genera, and families, according to their size and
importance.

William Smith himself observed that “three principal families

of organised fossils occupy nearly three equal parts of Britain.”

* M. Agassiz and Professor E. Forbes have represented, diagrammatically, the

distribution of genera in time, by making the horizontal lines (such as in p. 124) swell

out in proportion to the development of the genera. Those whose commencement,
climax, and end are ascertained may be represented by a line of this kind

Genera which attain their maxima in the present seas are thus expressed —
f Land and fresh-water shells of existing species are found with the fossil bones of

the Mastodon and Megalonyx, in N. America. (Lyell.)

t The number in each formation depends on the extent to which it has been investi-

gated, and on the opinions entertained as to the strata referable to it. Professor
Phillips has discussed this subject in his work on Devonian fossils (p. 166), and in the
“ Guide to Geology.”

G
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‘
‘ Echini are most common in the superior strata

;

“ Ammonites to those beneath
;

“ Produdi
,
with numerous Encrini, to the lowest.”

This kind of generalisation has justly been considered by Pro-

fessor E. Forbes of higher importance than the identification of

strata by species—a method only applicable to moderate areas,

and becoming less available with distance. Indeed it might be
assumed that strata geographically distant, yet containing some
identical species, must differ in age by the time required for the

migration of those species from one locality to the other.

A table of the characteristic species of the English strata is of

little use in America or India, except to show how few and
doubtful are the identical fossils. Whereas the characteristic

genera and order of succession of the larger groups are the

same at the most distant localities
;
and whatever value there

may be in the assumption that particular systems of rocks con-

tain most workable coal, lead, or rock-salt, is not lessened by
the circumstance that the species of fossils in those rocks are

not everywhere the same, since the genera alone are sufficient

to identify them.

Genera, like species, have a commencement, a climax, and a

period of decline
;
the smallest usually range through several

formations, and many of the typical genera equal the families

in duration.

Groups of formations are called Systems, and these again are

combined in three principal series :—Palaeozoic, Secondary, and

Tertiary.

Thirteen geological systems, each having a number of peculiar

genera, are shown in the accompanying table. (No. II.) Some
of the genera cited have a wider range, like Belemnites, but are

mentioned because of their abundance in one particular system.

The names in italics are existing genera.*

The third table contains the names of some of the larger

genera, arranged according to the order of their appearance.

This diagram conveys the impression that the series of fossili-

ferous strata is not completely known ; or that the beginning of f
j

many groups of fossils has been obliterated in the universal 1

metamorphism of the oldest stratified rocks, f

* The Pliocene strata contain no extinct genera, and represent only the commence-

ment of the present order of things. All the deposits now taking place will not consti-

tute an additional “ Formation,” much less a “Quaternary System.”

t It was on this account that Professor Sedgwick proposed the term “ Palaeozoic,

'

rather than “ Protozoic,” for the oldest fossiliferous rocks.
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n. TABLE OF CHAKACTEEISTIC GENEBA.

Systems. Genera and Sub-genera.

1. Cambrian, or

Lower Silurian

/ Camaroceras, Endoceras, Goniooeras, Pterotheca.

J Maelurea, Raphistoma, Holopea, Platyceras.

\ Orthisina, Platystrophia, Porambonites, Pseudo-crania.
(^Ambonychia, Modiolopsis, Lyrodesma. i

2. Silurian
i Actinoceras, Phrsgmoceras, Trochoceras, Ascoceras.

-j
Theca, Holopella, Murchisonia, Atrypa, Retzia.

( Cardiola, Clidophorus, Goniophorus, Grammysia.

3. Devonian
iBactrites, Gyroceras, Clymenia, Apioceras, Serpularia.

Spirifera, Uncites, Merista, Davidsonia, Calceola.

( Stringocephalus, Megalodon, Orthonota, Pterinea.

4. Carboniferous...
i Nautiloceras, Discites, Goniatites, Porcellia.

Naticopsis, Platyschisma, Metoptoma, Productus.

( Aviculo-pecten, Anthracosia, Conocardium, Sedgwickia.

5. Permian j Camarophoria, Aulosteges, Strophalosia.

\
Myalina, Bakewellia, Axinus, Edniondia.

6. Trias
( Ceratites, Naticella, Platystoma, Koninckia, Cyrtia.

j Monotis, Myophoria, Pleuropliorus, Opis.

7. L. Jurassic

/Belemnites, Beloteuthis, Geoteuthis, Ammonites,
j Alaria, Trochotoma, Rimula, Pileolus, Cylindrites.

j
Waldheimia, Theciclium, Spiriferina, Ceromya. I

(_Gryphaea, Hippopodium, Cardinia, Myoconcha.

8. U. Jurassic

( Coccoteutliis, Leptoteuthis, Nautilus.

) Spinigera, Purpurina, Nei’inaea, Neritoma.

)
Pteropema, Trichites, Hypotrema, Dieeras.

(_Trigonia, Pachyrisma, Sowerbia, Tancredia.

9. L. Cretaceous ... j
Crioceras, Toxoceras, Hamulina, Baculina.

j
Requienia, Caprinella, Spheera, Thetis.

10. U. Cretaceous ...

rBelemnitella, Conoteuthis, Turrilites, Ptychoceras.

J Hamites, Scaphites, Pterodonta, Cinulia, Tylostoma.

j
Acteonella, Globiconcha, Trigonosemus, Magas, L}ia.

^Neitliea, Inoceramus, Hippurites, Caprina, Caprotina.

11. Eocene
!

fBeloptera, Lychnus, Megaspira, Glandina, Typhis.

J Volutilithes, Clavella, Pseudoliva, Seraphs, Rimella.

j
Conorbis, Strepsidma, Globulus, Phorus, Velates.

(Chilostoma, Volvaria, Lithocardium, Teredina.

12. Miocene
1 Spirulirostra, Aturia, Vaginella, Ferussina.

-j
Halia, Proto, Deshayesia, Niso, Cassidaria, Carolia.

( Grateloupia, Artemis , Tapes, Jouannetia.

13. Pliocene
f Argonauta, Strombus, Purpura, Trophon.

\ Yoldia, Tridacna, Circe, Verticordia.

e 2
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III. RANGE OF GENERA IN TIME.

Genera, arranged in their

Order of Appearance. Cambrian.

Silurian.

Devonian.
Carbonif.

Permian.

Trias.

L.

Jura.

U.

Jura.

L.

Cret.

U.

Cret.

Eocene.

Miocene.
Pliocene.

Lituites, Raphistoma, Obolus __ -

Camaroceras, Atrypa, Pterinea b

Gomphoceras, Bellerophon, Pentamerus—
Orthis, Conularia, Murchisonia —
Spirifera, Athyris, Posidonomya —
Isoarca — —
Conocardium, Megalodon, Chonetes —
Cardiomorpha —
Orthoceras, Loxonema, Cyrtia
Pleurotomaria, Porcellia —
Productus, Macrochilus, Streptorhynchus —
Goniatites, Pleurophorus — —
Edmondia, Myalina —
Acteonina — ___

Terebratula, Pinna, Cyprina
Lima — —
Gervillia, Myoconcha — '

Ammonites
,
Naticella, Opis

Trigonia, Isocardia, Thecidium
Centhium, Plicatula, Cardita
Trochotoma, Tancredia, Gryphaa —
Ancyloceras , Inoceramus, Unicardium ... —
Nerinaa, Goniomya, Exogyra
Terebratella, Limopsis, Neara, Argiope ...

Baculites, Cinulia, Radiolites —
Physa, Paludina, Unio, Cyrena ——
Aporrhais, Tomatella, Pyrula
Pectunculus, Thetis, Crassatella
Crenella, Chama ——
Voluta, Conus, Mitra, Haliotis, &c ——
Aturia —
Helix, Auricula, Cyclostoma —
Pseudoliva, Rostellaria, Seraphs —
Purpura, Strombus —
Argonauta, Tridacna

The genera of the older rocks are believed to be nearly all

extinct
;
for although the names of many recent forms appear

in the catalogues of Palaeozoic fossils, it must be understood

that they are only employed in default of more exact infor-

mation. Buccinum, Melania
,
and Mya have been long since

expunged
;
and Modiola, Nucula

,
and Natica, are only retained

until the characters which distinguish them are better under-

stood.
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IY. RANGE OF FAMILIES IN TIME.

Systems )

of Strata.

)

Cambrian.

Silurian.

Devonian. Carbonif.
Permian.

Trias.

L.

Jura.

U.

Jura.

L.

Cret.

U.

Cret.

Eocene.
Miocene. Pliocene.

Recent.

Argonautid®
Teuthid®—Sepiad® —
Belemnitidae - - __ -

Nautilidae ,, _ _ . -

Ammonitidae —
. .

Orthoceratid® — —
Atlantid®—Hyaleid® —— . ___

Strombid®—Buccinid® _

_

Conid®—Volutid® ___

Naticid®—Calyptraid®
Pyramidellid®
Cerithiad®—Littorinid®
Turbinid®—Iantbinid® — ___ ___, _ __ _ .

Fissurellia®—Tomatellid®
Neritid®—Patellid®
Dentaliad® 1 1

1
1
1

' Chitonid®
Bullid® — -

Helicid®—Limacid® ____

Limn®id®—Melaniad® ___ , ___

Auriculid®—Cyclostomid® ——
Terebratulid® _____ ___ ___

Rhynchonellid®
Spiiiferid®—Orthid® —
Productid®
Craniad®—Lingulid®

Pectinid®
Aviculidae—Mytilid®
Arcadae—Trigoniad®
Unionid® _ , _____ __

Chamidae—Myad® —
Hippuritid®
Tridacnid® _

Cardiad®—Lucinid®
Cycladid® — — - ..

Cyprinidae—Anatinid®
Astartid® -

Venerid®—Tellinidae

Mactrid®
Solenid® _ »
Gastroch®nid®—Pholadid®

Distribution ofFamilies of Shells in Time .—Employing the term
“families” for natural groups of genera, and adopting the
smallest possible number of them, we find that sixteen, or
nearly one-fifth, range through all the geological systems. Only
seven have become extinct, viz. :

—

Belemnitid®.

Ammonitid®.

Orthoceratid®.

Spiriferid®.

Orithid®.

Productida.

Hippuritidac,
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Throe others are nearly extinct :

—

Nautilidso. Rhynchonellidae. Trigoniadae.

And several have passed their maximum, and become less varied

and abundant than formerly, e.g .

—

Tornatellidae. Cyprinidee. Anatinidae.

The extinct families and genera appear to have attained thei_'

maxima more rapidly than their minima

;

continuing to exist,

under obscure forms, and in remote localities, long after the

period in which they flourished.

The introduction of new forms, also, is more rapid than the

process of extinction. If four Palaeozoic families disappear,

twenty-six others replace them in the Secondary series; and
three of the latter are succeeded by fifteen shell-bearing families

in the Tertiary and existing seas.

In consequence of this circumstance, the number of types is

three times greater in the newer Tertiary than it was at the

Silurian period; and since there is no evidence or indication

that the earth was ever destitute of life, either wholly or in

part, it follows almost as a matter of necessity that the early

types must have been more widely distributed and individually

developed, than those of the present day.

Prom the following Table it will be seen that the number of

genera and families increases with an amount of regularity

which cannot be accidental. Moreover, the relation of these

numbers is not liable to be much altered by the progress of

discovery or the caprice of opinion. The discovery of new types

is not likely to be frequent
;
the imposition of new names, in

place of the old, will not increase the number of Palaeozoic

genera
;
and the establishment of fresh and arbitrary distinc-

tions will affect all the groups in due proportion.

If the number of groups called “ Systems ” were reduced to

seven (viz., three Palseozoic, three Secondary, and one Tertiary,

as shown in the following Table), then the average duration of a

genus of shells would be equal to a System of Formations.

The duration of the smallest well-defined Families of shells

is about equal to one of the three great Geological Divisions,

or Ages.
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DEVELOPMENT OF FAMILIES, GENERA, AND
SPECIES, IN TIME.
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Order of Appearance of the Groups of Shells.—The first and most
important point shown in the preceding Tables, is the co-

existence of the four principal classes of testacea from the earliest

period. The highest and the lowest groups were most abundant

in the palseozoic age; the ordinary bivalves and univalves

attain their climax in existing seas. If there be any meaning
in this order of appearance it is connected with the general

scheme of creation, and cannot be inquired into separately
;
but

it may be observed that the last-developed groups are also the

most typical, or characteristic of their class (p. 49).

The Cephalopoda exhibit amongst themselves unmistakable
evidence of order in their appearance and succession. The
tetrabranchiate group comes earliest, and culminates about the

period of the first appearance of the more highly-organised cuttle-

fishes.! The families of each division which are least unlike

* Those genera are estimated as belonging to each system which occur in the strata

both above and below , as well aa those actually found in it. We have left this table a*

it stood in the first edition, aa we are unable to correct all the figures. This, however

is not of much importance, since the main points, such as the gradual increase in the

number of families, would not be affected.

t The PaleEoteuthis of Broun (notD’Orb.) appears to be a fish-bone, from the equ ya*

ent of the Old Red sandstoo, in the Eifel.
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( Orthoceratidce and Belemnitidce
)
were respectively the first de-

veloped.

Amongst the Brachiopoda the hingeless genera attained their

maximum in the palaeozoic age, and only three now survive

{Lingula, Discina, Crania,)—the representatives of as many
distinct families. Of the genera with articulated valves, those

provided with spiral arms appeared first and attained their

maximum while the Terebratulidce were still few in number.
The subdivision with calcareous spires disappeared with the

Liassic period, whereas the genus Rhynchonella still exists.

Lastly, the typical group, Terebratulidce, attained its maximum
in the chalk period, and is scarcely yet on the decline. The
number of sub-genera (as well as genera) in each system is

stated in the preceding table, because this group shows a ten-

dency to “polarity,” or excessive development at the ends of

the series.*

The genera of ordinary bivalves
(
Conchifera

)
are seven times

more numerous in the newer tertiary than in the oldest geo-

logical system. The palaeozoic formations contain numerous
genera of all the families with an open mantle; Cyprinidce,

Anatinidce, and the anomalous genus Conocardium. The mass
of siphonated bivalves do not appear till the middle of the

secondary age, and are only now at their maximum.
The Gasteropoda are represented in the palaeozoic strata by

several genera closely allied to the diminutiveAtlanta and Scissu-

rella
,
and by others perhaps related to Ianthina. The Naticidce

and Calyptrceidce are plentiful, and there are several genera of

elongated spiral shells referred to the Pyramidellidce. In the

secondary strata, holostomatous shells become plentiful
;
and in

a few peculiar localities (especially Southern India) the genera

of siphonated univalves make their appearance in strata of

Cretaceous age. Fresh-water Pulmonifera of the recent genus
Physa occur in the Purbeck strata, but the marine air-breathers

and land-snails have not certainly been found in strata older

than the Eocene tertiary.

Order of Succession of Groups of Shells.—It has been already

pointed out that animals which are closely allied in 'structure

* See the anniversary address of Professor E. Forbes to the Geological Society of

London, Feb., 1854, p. 63. The hypothesis seems to have arisen out of an exclusive

regard to the poverty of the Permian and Triassic strata in England, where they

separate, like a desert, the palaeozoic from the “ neozoic ” formations. The “ Permian ”

should never have been esteemed more than a division of the carboniferous

system, and is poor in species, rather than in types. The Trias must be studied in

Germany, or in the collection of Dr. Klipstein (in the British Museum) to be properly

appreciated

.
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and habit rarely live together, but occupy distinct areas, and

are termed “ representative species.” The same thing has been

observed in the distribution of fossils
;
the species of successive

strata are mostly representative.

At wider intervals of time and space, the representation is

only generic, and the relative proportions of the larger groups

are also changed.

The succession of forms is often so regular as to mislead a

superficial observer; whilst it affords, if properly investigated,

a valuable clue to the affinities of problematic fossils.

It is now generally admitted that the earlier forms of life,

strange as many of them seem to us, were really less meta-

morphosed—or departed less widely from their ideal archetypes

—than those of later periods and of the present day.* The

I

types first developed are most like the embryonic forms of their

respective groups, and the progression observed is from these

general types to forms more highly specialised. (Owen.)

Migration of Species and diffusion of Genera in Former Times .

—

l Having adopted the doctrine of the continuity of specific and

generic areas, it remains to be shown that such groups as are

now widely scattered can have been diffused from common
centres, and that the barriers which now divide them have not

always existed.

In the first place it will be noticed that the mass of the

stratified rocks are of marine origin
,
a circumstance not to be

wondered at, since the area of the sea is twice as great as the

land, and probably has always been so
;
for the average depth

of the sea is much greater than the general elevation of the

land.f

The mineral changes in the strata may sometimes be accounted

for by changes in the depth of the sea, or an altered direction

of the currents. But in many instances the sea-bed has been
elevated so as to become dry land, in the interval between the

formation of two distinct marine strata
;
and these alterations

are believed to occur (at least) once in each formation.

If every part of what is now dry land has (on the average)

* Mr. Darwin has pointed out that the sessile Cirripedes, which are more highly

metamorphosed than the Lepadidee, were the last to appear. The fossil mammalia
afford, however, the most remarkable examples of this law. At the present day such
an animal as the three-toed horse (Hippotherium ) of the Miocene Tertiary would be
deemed a lusus natures

,
but in truth the ordinary horse is far more wonderful. Un-

fortunately, a new “ vulgar error ” has arisen from the terms in which extinct animals
have sometimes been described, as if they had been constructed upon several distinct

types, and combined the character of several classes.

t The enormous thickness of the older rocks in all parts of the world has been held
to indicate the prevalence of deep water in the primaeval seas

G 3
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been thirty times submerged, and has formed part of the sea-

bed during two-thirds of all the past geological time,—there

will be no difficulty in accounting for the migration of sea-shells,

or the diffusion of marine genera.

On the other hand, it may be inferred that every part of th©

present sea has been dry land many different times; on an
average not less than thirty times,—amounting to one-third

of the whole interval since the Cambrian epoch.

The average duration of the marine species has been assumed
at only one-third the length of a geological period, and this

harmonises with the fact that so few (either living or extinct)

have a world-wide distribution.

The life of the land-snails and of the fresh-water shells has

been of longer average extent, enabling them to acquire a wide
range, notwithstanding their tardy migrations.

But when we compare the estimated rate of change in physical

geography with the duration of genera and families of shells, we
not only find ample time for their diffusion by land or sea over

large portions of the world, but we may perceive that such

transferences of the scene of creation must have become in-

evitable.
/

Method of Geological Investigation.—In whatever way geo-

logical history is written, its original investigators have only

one method of proceeding—from the known to the unknown

—

or backwards in the course of time.

The newest and most superficial deposits contain the remains

of man and his works, and the animals he has introduced.

Those of pre-historic date, but still very modern, contain

shells, &c., of recent species, but in proportions different from

those which now prevail (pp. 89, 90, 93). Some of the species

may be extinct in the immediate neighbourhood of the deposits,

but still living at a distance.

In the harbour of New Bedford are colonies of dead shells of

the Pholas costata, a species living on the coast of the Southern

States. At Bracklesham, Sussex, there is a raised sea-bed

containing 35 species of sea-shells living on the same coast,

and 2 no longer living there, viz.

—

Pecten polymorphic
,
a Medi-

terranean shell
;
and Lutraria rugosa, still found on the coasts

of Portugal and Mogador.

Tertiary Age.—If any distinction is to be made between
“ Tertiary” and “ Post-tertiary” strata, the former term should .

be restricted to those deposits which contain some extinct species.

And the newest of these, in Britain, contain an assemblage of

Northern shells. Professor Forbes has published a list of 12i
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species of shells from these “ Glacial beds,” nearly all of which

are now existing in British seas.*

In most of the localities for glacial shells, the species are all

recent
;
but at Bridlington, Yorkshire, and in the Norwich

Crag
,
a few extinct species are found (e.g. Nucula Cobboldice,

PI. 17, f. 18). At Chiliesford, Suffolk, Yoldia arctica and myalis

occur of large size and in excellent preservation, with numerous
specimens of Mya truncata

,
erect as they lived, in the muddy

sea-bed. Trophon scalariforme, Admete viridula
,
Scalaria grcen-

landica , and Natioa groenlandica, also occur in the Norwich Crag

;

and Astarte borealis, with several arctic forms of Tellina, are

amongst the commonest shells, and frequently occur in pairs,

or with their ligament preserved; the deposit is extensively

quarried for shell-sand.

Baised sea-beds with Arctic shells at Uddevalla, in Sweden,
have been repeatedly noticed ever since the time of Linnaeus.

Captain Bayfield discovered similar beds near Quebec, 50—200

feet above the River St. Lawrence, containing an assemblage of

shells entirely Arctic in character
;
whereas in the present gulf

he obtained an admixture of the American representatives of

Lusitanian types, Mesodesma, Penploma, Petricola, Crepidula.

The glacial deposits of the northern hemisphere extend about
15° south of the line of “northern limit of trees;” but this

comparatively recent extension of the Arctic ocean does not

appear to have much influenced, if it ever invaded, the inland

basin of the Aralo-Caspian, which contains only one species

common to the White Sea, Cardium edule, var. rusticumf
The older pliocene period is represented in England by the

Coralline Crag, a deposit containing 340 species of shells. Of
these 73 are living British species, but (with two or three ex-

ceptions) they are such as range south of Britain. (Forbes.)

The remainder are extinct, or living only to the south, especially

in the Lusitanian province : e.g. Fossarus sulcatus, Lucinopsis

Lajonkairii
,
Chama gryphoides, and species of Cassidaria, Cleo-

dora, Sigaretus, Terebra, Columbella, and Pyramidella. It also

contains a few forms belonging to an earlier age—a Pholadomya,
a true Pyrula, a Lingula, and a large Voluta, resembling the

Magellanic species.

* The species which have retired farther north are marked (**) in the preceding

Arctic List, pp. 57, 58.

t Mr. Wm. Hopkins, of Cambridge, ha8 investigated the causes which may have
produced a temporary extension of the Arctic phenomena in Europe ; and considers

the most efficient and probable cause would be a diversion of the Gulf-stream, which
he supposes to have flowed up what is now the valley of the Mississippi. ( Geological

Journal).
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The shells of the newer tertiaries are always identical, at least

generically, with those of the nearest coasts. Thus, in Pata-

gonia are found species of Trophon, Crepidulci
,

Monoceros,

Pseudoliva, Voluta, Oliva
,

Crassatella, and Solenellu. The ter-

tiaries of the United States contain species of Fulgur, Mercenaria,

and Gnathodon. The miocene shells of St. Domingo appear at

first sight to be all of recent species, but on comparison prove

to be mostly distinct.

The proportion of extinct species in the Pliocene tertiary

varies from 1—50 per cent. If a deposit contains more than

50 per cent, of extinct species it is referred to the Miocene

period
;
and this test is particularly valuable since the modern

deposits are often isolated, and frequently no assistance can be

derived from superposition, or even from identity of species.

In the Eocene tertiaries we perceive the “dawn” of the present

order of things. All, or very nearly all, the species are different,

but a large proportion of the genera are still existing, though
not always in the seas nearest to the localities where they occur

fossil.

Thus in the London clay are found

—

Bostellaria, Oliva
,
Ancil-

laria, and Vulsella
,
genera still living in the Red Sea

;
and many

species of Nautilus, Eimella, Seraphs, Conus, Mitra, Pyrula

,

Phorus, Liotia, Cardilia—genera characteristic of the Indian

Ocean
;
Cyprovula, Typhis, and Volutilithes, now living at the

Cape
;
Clavella, at the Marquesas, and Pseudoliva, Trochita, and

species of Murex, whose recent analogues are found on the

western shores of South America.

The freshwater shells of this period are Old World forms

:

Melanopsis, Potamides, Lampania, Melanatria, and Nematura

;

whilst the land-shells form a group quite American in character

—large species of Glandina and Bulimus (with reflected lip)

Megalomastoma (mumia), a Cyclotus (with its operculum) like C.

Jamaicensis, and the little Helix labyrinthicus.

Secondary Age .—In none of the older strata do we find indica-

tions of a wanner climate having prevailed, in the latitude of

England, than that which marks the period of the London clay.

And this is not more than can be accounted for by such a cause

as the flow of an equatorial current from the direction of tho

Red Sea, until arrested by a continent to the south-west, as

supposed by Mr. Trestwich, in the region of the Azores.

Some indications exist of a more moderate climate having
obtained in tho north polar regions

;
for remains of the Ichthyo-

saurus were found at Exmouth Island, the farthest point reached

by Sir E. Belcher’s expedition.
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The peculiar physical conditions of the Chalk period are

represented at the present day, not so much by the Coral Sea,

as by the -ZEgean, where calcareous mud, derived from the waste

of the scaglia regions, is being rapidly deposited in deep water.

(Forbes.)

The Wealden period was styled the “ Age of Reptiles” by Dr.

Mantell, who compared the state of England at that time with

the present condition of the Galapagos Islands.

The Oolitic period finds its parallel in Australia, as long since

pointed out by Professor Phillips, and the comparison holds

good to some extent, both for the Marine and Terrestrial

Faunas.

The Trias
,
with its foot-prints of gigantic wingless birds, has

been compared with the state of the Mascarene Islands only a

few centuries ago, and with the New Zealand Fauna, where
birds are still the highest aboriginal inhabitants.*

Palaeozoic Age.—It has lately been shown by Professor Ramsay
that signs of glacial action may be traced in some of the trappean

Conglomerates of the Permian and of the Devonian or Old Red
Sandstone period in England

;
and Mr. Page has endeavoured

to apply the same interpretation to phenomena of a similar cha-

racter in the Old Red sandstone of Scotland.! Geologists gene-
rally have abandoned the notion, once very prevalent, of a

universal high temperature in the earliest periods
;
a notion

which they had derived from the occurrence of certain fossil

plants, corals, and shells in high latitudes.

The absence of remains of mammalia in the palaeozoic forma-
tions, is at present a remarkable fact, but it is completely

paralleled in the great modern zoological province of the Pacific

Islands.

Baron Humboldt has speculated on the possibility of some land
being yet discovered, where gigantic lichens and arborescent

mosses may be the princes of the vegetable kingdom
.

\

If such
exist, to shadow the Palaeozoic age, its appropriate inhabitants

would be like the cavern-haunting Proteus
,
and the Silures

which find an asylum even in the craters of the Andes.
What, then, is it which has chiefly determined the character

of the present zoological provinces ? What law, more powerful
than climate, more influential than soil, and food, and shelter

;

* In a paper read before the British Association, on the subject of the great extinct

wingless birds of New Zealand, Professor Owen suggested the notion of land having
been propagated like a wave throughout the vast interval between Connecticut and N jw
Zealand, since the Triassic period.

t See also the Rev. J. G. Cumming’s “ Isle of Man ” (1849), p 89.

t Views of Nature, p. 221. Bolin’s e(L
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nay, often seemingly producing results opposed to d priori

probability, and at variance with the suitableness of con-

ditions ?*

The answer is, that each fauna bears, above all things, the

impress of the age to which it belongs. Each has undergone a

series of vicissitudes up to the time when its barriers became
fixed, and after its isolation it has known no further change,

but decline.

The number of living and fossil species of each genus of

mollusca will be stated in the following pages, so far as they can

be ascertained. With some modifications, these numbers give the

following totals, by which the relative numerical development

of the orders and families will be seen.

Recent. Fossil. Recent. FossiL

Cephalopoda. Dibranchiata. Neritidae 428 103

Argonautidse 4 2 Patellidae 368 104

OctopodidcB .

.

63 — Dentaliadae 50 125

Teuthidae 104 31 Chitonidae 250 37

Belemnitidae 140

Sepiadae 30 16
Pulmonifera.

8,465 5,819

Spirulidae 3
Helicidae 4750 316

204 189 Limacidae 93 4

Tetrcibranchiata.
Limnaeidse 332 185

Nautilidae .. 6 >

593

(Murine) 193 37

Orthoceratidae —
)

(Ditto, sliell-less) 36 —
Ainmonitidae — 1600

5,404 542

6 2193
Operculated Pulmonifera.

Cyclostomidas 903 45

Gasteropoda. Prosobranchiata. Aciculidae 23 1

Strombideet 87 393
931

—
Muricidae .

.

993 703 43

Buccinidae .. 1,144 352 Tecti-branchiata.

Conidae 856 462 Tornatellidae 62 166

Volutidae 686 210 Bullidae 168 88

Cypraeidae .. 227 97 Aplysiadae 84 4

Naticidae 268 340 Pleurobranchidae 23 5

Pyramidellidae 216 394 Phyllidiad<e 14 —
Cerithiadae .. 192 610

356 263
Melaniadae .

.

424 50 NudibraJichiata.
Turritellidaet 320 290

Doridte 160 .

Littorinidae .

.

410 220
Tritoniadae 33 .

Paludinidae .

.

217 110
JEolidae 101

Calyptraeidae 160 101
Phyllirhoidae 6 ,

-

Turbinidae .. 855 906
Elysiadae 13 -

Haliotidae .

.

104 136 ..

Fissurellidae 76 318

•Burchell, in Darwin’s Journal, p. 87. t Including Aporrhais

t With Scalaria.
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Recent. Fossil. Recent. Fossil.

Nucleobranchiata. CONCHIFERA.

Firolidse 33 1 Ostreidae 1,362

Atlantidse 22 159 Aviculidse 94 638

Mytilidae 331

55 160 Arcadae ... 360 1,142

Trigoniadae 3 139

Pteropoda. UnionicUe 549 58

Hyaleidse 52 95 Chamidae ... 50 62

Limacinidae 19 Hippuritidae 103

Clionidte 14 Tridacnidae 8 3

Cardiadae .... 200 363

85 95 Lucinidae . .. 178 446

Cycladidce . . .... 176 144

Brachiopoda. Cyprindae .... 176 956

67 340 Veneridaa .... 600 329

Spiriferidae 380 Mactridae ... 147 58

Rhynchonellidae 4 422 Tellinidae 560 388

Orthidae — 328 Solenidae 63 81

Productidae — 146 Myacidae .... 121 334

Craniadae 5 37 Anatinidae . ... 246 400

Uiscinidae 10 90 Gastrocliaenidae .... 40 35

Lingulidae 16 99 Pholadidae 81 50

102 1,842 4,295 7,419

General Summary.

Recent. Fossil. Recent. Fossil.

Dibranchiata 204 189 Nucleobranchiata 55 163

Tetrabranchiata 6 2,193 Pteropoda 85 95

Prosobranchiata 8,465 5,819 Brachiopoda 102 1842

Inoperculated Pulmonifera 5,404 542 Conchifera 4,295 7,419

Operculated Pulmonifera.. 931 46

Tectibranchiata ... 356 263 20,502 18,568

Nudibranchiata 318 —
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CHAPTER IV.

ON COLLECTING SHELLS.

The circumstances under which shells are found is a subject

so intimately connected with the methods of collecting them, as

to make it undesirable to treat of them separately.

Naturalists distinguish between the habitats, or geographical

localities of species, and the stations or circumstances in which
they are found : to the latter subject only slight allusion has

been hitherto made (p. 7).

Land-shells are most abundant on calcareous soils (p. 29), and
in warm and moist climates. The British species are collected

with advantage in autumn, when full-grown, and showing
themselves freely in the dews of morning and evening. Some
species, like Bulimus acutus, are found only near the sea; Bulimus
Lackhamensis ascends beech trees on the Chalk downs and Cots-

wolds; Pupa Juniperi and Helix umbilicata occur chiefly on
rocks and stone walls. The moss-frequenting Clausilice may be

obtained even in mild winter weather at the roots of trees
;
the

small species oiPupa (or Vertigo
)
are sometimes taken abundantly

when sweeping wet grass with an insect net
;
Acicula fusca lives

at the roots of grass
;

Cionella acicida is found in old bones

(such as occur in Danish burial-grounds !), and occasionally in

moving garden-bulbs
;
Helix aculeata has been met with on the

under sides of leaves
(
e.g . the sycamore), a few feet from the

earth.

In tropical countries a large number of the land snails are

arboreal in their habits. The West Indian palms (such as

Oreodoxa regia
)
are the chosen abode of many species of Heli-

cidae. M. Couthouy found Bulimus auris leporis on the orange

and myrtle-trees near Rio, and Partulce and Helicinas, on the

Dracaenas and Bananas of the Polynesian Islands
;
and the

sailors of H.M.S. Rattlesnake, in Captain Owen Stanley’s

expedition, became expert in collecting Geotrochi in the trees of

the Australian islands.

The great tropical Bulimi and Achatince will sometimes lay

their eggs in captivity.*

* Such giants require to be collected in a basket, wliile the small land-shells ot

open and rocky countries may be put in a cotton bag, hung on a coat button.
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The following are examples of the elevations at which land-

snails have been found, (pp. 289, 294.)

Helix pomatia, 5,000 feet—Alps. (Jeffreys.)

„ nipestris, 1,200—5,000 ft.

„ bursatella, Gould, 2,000—5,000 ft. Taheiti.

Eulimus vibex, 7,000 ft. India. (Benson.)

„ nivicola and omatus, 14,000 ft. „

„ Lamarckianus, 8,000 ft. New Granada.

Achatina latebricola, 4—7,000 ft. Landour.

Pupa Halleriana, 1,200—2,500 ft. Alps.

„ tantilla, 2,000 ft. Taheiti.

Clausilia Idaea, 5,500 ft. Mt. Ida.

Vitrina glacialis, Forbes, 8,000 ft. Monte Rosa.

„ annularis, 2,000— 3,000 ft. Burgos. (M‘Andrew.

)

„ Teneriffae, 2,000 — 6,210 ft. Madeira.

Helicina occidentalis, Guilding, 2,000 ft. St. Vincent’s.

(Limnaea Hookeri, 18.000 ft. Thibet.)

The land-snails of warm and dry regions remain dormant for

long periods (p. 14), and require no attention for many months
after being collected.*

Freshwater shells are collected with an insect net or “ landing

net ” of strength suited to the work of raising masses of weed.

The strongly rooted flags and rushes may be pulled up with a

boat-hook
;
and Cyclades, as well as univalves, may be obtained

by shaking aquatic plants over the net. For getting up the

pearl mussels, the most efficient instrument is a tin bowl, per-

forated like a sieve, and fitted on the end of a staff, or jointed

rod. (Pickering.)

In some situations the fresh-water shells are all much eroded

(p. 33,), or coated with a ferruginous deposit. It may be
desirable to find out the localities where the specimens are

in best condition before collecting extensively. The opercula

should always be preserved with the shells to which they

belong
;
those of the Cyclostomidce and Melaniadce are particu-

larly interesting.

The Auriculidce are especially met with in damp places by the

sea
;
in mangrove-swamps, and creeks and river-banks where

the water becomes brackish. Amphihola and Assiminea are

found in salt-marshes, Siphonaria and Peronia on the shore,

between tide-marks.

Collecting Sea- shells.—The following remarks are from the pen

• Land and fresh-water snails may be killed instantaneously with boiling water, if a

few are done at a time ;
and cooled by removal to cold water. Every collector finds

expedients for removing the animals more or less completely from their shells
; those

which, like Clausilia, retire beyond the reach of a bent pin may be drowned in tepid

water.
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of an experienced conchologist, Mr. W. J. Broderip :
—“ When

the tide is at the lowest, the collector should wade among the

rocks and pools near the shore, and search under overhanging
ledges of rock as far as his arms can reach. An iron rake,

with long close-set teeth, will be a useful implement on such

occasions. He should turn over all loose stones and growing
sea-weeds, taking care to protect his hands with gloves, and his

feet with shoes and stockings, against the sharp spines of Echini
,

the back-fins of sting-fishes, and the stings of Medusae. In
detaching chitons and limpets, which are all to be sought for

on rocky coasts, the spatula or case-knife will prove a valuable

assistant. Those who have paid particular attention to pre-

serving chitons have found it necessary to suffer them to die

under pressure between two boards. Ormers
(
Haliotides

)
may

be removed from the rocks to which they adhere by throwing a

Httle warm water over them, and then giving them a sharp

push with the foot sideways, when mere violence would be of

no avail without injuring the shell. Rolled madrepores and loose

fragments of rock should be turned over; cowries and other

shell-fish frequently harbour under them. Numbers of shell-

fish are generally to be found about coral-reefs.” In coral regions

the services of natives should be obtained, as they may render

much assistance by diving or wading.

Advantage may be taken of spring-tides, especially at the

equinoxes, to examine lower tracts of sea-shore than are ordi-

narily accessible. Many bivalves bury in sand and mud at

extreme low-water, and may be obtained alive by digging with

a spade or fork; others may be found boring in piles and rocks,

and require the hammer and chisel for their extraction.*

Mr. Joshua Alder remarks that “in collecting among rocks

the principal thing is to look close, particularly in crevices and
under stones. Minute species inhabiting sea-weed are best

obtained by gathering the weed and immersing it for some time

in a basin of sea-water, when the little mollusks will generally

creep out. If the shells only are wanted, the surer and more
ready way is to plunge the weed into freshwater, when the

animals immediately fall to the bottom.”

The floating mollusca of the open sea, especially in tropical

latitudes, are comparatively little known. Good drawings, and
descriptions made from the life, are most valuable. “Of the

animal of the Spirula, entire specimens are greatly wanted. If

* Bivalves may be boiled, and then' soft parts removed when the shells gape. Care

should be taken not to injure the ligament, or hinge, especially in the genera (like the

tinatinid) prodded with an ossiclt.
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captured alive, its movements should be watched in a vessel of

sea-water, to see whether it has the power of rising and sinking

at will
;

its mode of swimming, and position during these move-
ments, and when at rest. The chambered shell should be opened

under water, to ascertain if it contain a gas, the nature of which
should, if possible, be made out. The pearly nautilus requires

the same observations, which would be attended with mere
precision and facility from its larger size.” (Owen.)*

The towing-net used by Mr. McGrillivray “ consisted of a bag
of bunting (used for flags) 2 feet deep, the mouth of which was
sewn round a wooden hoop 14 inches in diameter

;
three pieces

of cord, If foot long, were secured to the hoop at equal inter-

vals and had their ends tied together. When in use, the net

was towed astern, clear of the ship’s wake, by a stout cord

secured to one of the quarter-boats, or held in the hand. The
scope of the line required was regulated by the speed of the vessel

at the time, and the amount of strain caused by the partially

submerged net.” f

Trawling.—Mr. John W. Woodall,of Scarbro’, has kindly fur-

Fig. 32. A Trawl-net. A. Side view; B. Net in opt ration; C. Plan.

nishedthe following sketches and particulars :
—“ B, Fig. 32, is

intended to represent a trawl-net at work on the bottom of the sea.

* Admiralty Manual of Scientific Inquiry. 8vo. Lond. 1849.

t Voyage of H.M.S. Rattletnake, vol i. p. 27.
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The side frames are of iron, the upper beam of wood, and the lower

edge of the net is kept down to the ground by means of a chain,

which is wolded or wrapped round with old rope. The beam is

generally from 40 to 50 feet in length, and about 8 inches square.

The net is about 30 yards in depth, and has a couple of pockets

inside. The end is untied when the net is hauled on board for

the purpose of taking the fish out. These nets can only be

worked where the bottom of the sea is free from rocks. They
are used by boats of 35 to 60 tons, manned by crews of from four

to six men and two to three or four boys. In the vicinity of

Scarbro’ they fish between the shore-reefs and the off rock, which
is 4 to 10 miles from land

;
the bottom is sand or clay, with 4 to 15

fathom water on the land side, and 17 to 25 fathoms on the off

side.” Immense quantities of Crustacea and shell-fish are taken

with the trawl, as well as ground-fish.

Kettle-nets.—On the flat, sandy coast of Kent and Sussex, the

mackerel-fishery is pursued by setting up stakes 10 or 15 feet

high, at distances of 10 feet apart, in lines running outwards

from the shore at high-water, to low-water neap tides, where
they are turned in the direction of the tide. To these

stakes nets are attached, and leaded, which remain as long as

the fish are on the coast. Cuttle-fish are frequently taken in

these nets.

Deep-sea Fishery.—In North Britain an extensive ground-

fishery is conducted by means of long lines—often a mile in

length—with hooks and baits every few yards. These lines

are laid out at night near the coast, and taken up the next

morning. When used out at sea, the boats lay by for a few

hours, and then take up the lines. The carnivorous whelks

adhere to the baits (which have not been seized by fishes), and

sometimes a bushel of them are taken in this way from a single

line, jRhynchonella psittacea, Panopcea Norvegica, Velutiius
,
and

some of the scarce Fust, have been obtained from these lines,

ihe bivalves having been entangled accidentally by the hooks.

For trapping whellcs on rocky ground a net may be made such

as is used for crabs and lobsters, by attaching a loose bag to an

iron ring of a yard across. This is fastened to a rope by throe

equal strings, baited with dead fish, and let down from a vessel

at anchor, or, still better, from a buoy. It is put down over-

night, and hauled up gently in the morning.

Mr. D’Urban informs us that Natica Alderi and monilifera

are frequently found in the lobster-pots at Bognor, Sussex,

which they enter to feed upon the bait.

Dredging.— The dredges used in the oyster and whelk-*
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fisheries are so rudely made as to injure the more delicate

marine animals, and suffer all the minute things to escape. It

is therefore necessary to have instruments specially adapted foi

the naturalist’s work.

Fig. 33. Plan of the Framework of a Dredge, reduced to j.

Fig. 33 is a plan, and Fig. 34 a side-

view, of a small dredge, belonging to Mr.
J. S. Bowerbank, and suited for such
work as a private collector might do on
the English coast. It is made of wrought
iron, with movable joints, so as to fold

up and carryin the hand. The bag attached
to the dredge is formed of two pieces of

raw hide {h, h), connected at the ends
and bottom by net (n) made of cod-line,

to allow the water to escape; and is

fastened to the frame with copper wire,

through the eyelet-holes. The towing-
rope is attached to the rings (r, r), and
when thrown overboard it scrapes with
one or other of the cutting edges (e, e).

The opening is made narrow, to prevent
the admission of large and heavy stones.

Dredging should not be attempted in a
rowing-boat

,
unless near the shore, in

smooth water, and with a depth not ex-
ceeding 5 or 10 fathoms. It may be
managed in a light boat by two persons

;

one rowing, the other holding the rope of
the dredge which is passed overboard near
the stern.

The whelk and oyster-dredgers employ
a decked sailing-vessel, and work several

Fig. 34.

dredges simultaneously, each requiring a person to manage it.
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The dredges are put overboard on the weather-side, and tho

ropes made fast to a bulwark or thwart; each dredger holds

the rope in his hand, after giving it a single turn round a thwart
or “belaying pin,” to regulate the strain by means of the

spare line. When a sufficient distance has been traversed, or

the ropes strain with the weight of mud and stones, the vessel

is brought to, and the dredges hauled up and emptied.*

The length of line required is about double the depth of the

water. If the line is too short, the dredge will only skim the

bottom
;

if too long, it will be in danger of getting fast. When
the bottom is loose sand or soft mud, the line must be short-

ened, or the vessel have more way, or else the dredge will be

apt to get buried.

The strength of the line ought to be sufficient to anchor the

vessel in smooth water,—though not, of course, when there is

much way on her,—so that if the dredge gets foul it is necessary

to let out the spare line and relieve the strain while the vessel

is brought round. The dredge will then usually capsize, and
may be hauled up.

If the bottom is at all rocky, a small strong dredge is best.

The line must be shortened, and some additional precautions

may be taken, such as fastening the rope to one ring of the

dredge, and tying the other with spun yarn, which will break

under a sudden and dangerous strain, and release one end off

the dredge.

In dredging on coral-ground, Mr. Cuming employed a 3-inch

hawser, and had a patent buoy attached to the dredge by a i

1 j -inch rope. More than once the hawser parted, and the dredge

was left down all night, but recovered the next day.

Mr. McAndrew’s researches on the coast of Norway were

conducted in the Naiad, a yacht of 70 tons, and extended from
the shore to 250 fathom water. The dredge employed was at

least twice as strong and heavy as the one we have represented,

and all forged in one piece, instead of folding up. The bag was -

fastened on the frame with thongs cut from the hide. Before

using, it requires to be towed astern for a couple of hours, to

soften it. In three months’ work only two cow-hides were used,

and one of those was torn by accident on sharp rocks. Several

spare dredges were on board, in case of emergency, but not used.

Dredging in deep water (50 to 300 fathoms) can only be done

4 The collector may go out with the fishermen and superintend his own dredge

almost any time of the year, although oyster catching is illegal in the summer. The

scallop-banks off Brighton are in 15 fms. water, and nearly out of sight of land. It i»

not always possible to work over them and return the same night
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in calm weather, with a light breeze. The yacht is brought to

the wind (by putting up the helm), the foresheet to

windward, mainsail hauled up, and mizen taken in; the galf

topsail also hauled up
;
she then drifts to leeward, and the

dredge is thrown overboard to windward, with the line made
t fast amidships

;
the spare line being coiled up so as to be given

out readily. When the dredge is to be hauled in, the rope is

passed through a movable block, fixed to the shrouds, and the

whole strength of the crew (fifteen hands) called into requisition,

if necessary. When the depth does not exceed 50 fathoms, the

boat, with three men and the two dredgers, is used.

If the dredge gets fouled, the rope is passed into the boat,

brought over the dredge, and hauled up. In very deep water

(150 fathoms) the line is carried forward and made fast to the

bows, and the yacht itself hauled up till right over the dredge,

which is then recovered without difficulty.

The contents of the dredge are washed, and sifted with two
sieves, one “ j-inch,” the other very fine. They are made of

copper wire
,
and one fits into the other. The dredge is emptied

into the coarse sieve and washed in the sea from the boat, or if

in the yacht, they are placed in an iron frame, over the side

of the vessel, and buckets of water poured on. The sediment
retained in the fine sieve may be dried and examined at leisure,

for minute shells.

The following “ dredging-papers,” kept on the plan recom-
mended by Professor E. Forbes, have been selected by Mr.
Barrett, to illustrate the kind of shells found at various zones

< of depth.

The shell-fish obtained by dredging should be at once boiled,

and the animals removed, unless wanted for examination (p. 153).

The bivalves gape, and require to be tied with cotton
;
the

opercula of the univalves should be secured in their apertures

with wool. The small univalves may be put up in spirit, or

glycerine
,
to save time. In warm climates the flies and ants

assist in removing any remains of the animals left in spiral

shells, and chloride of lime may be necessary to deodorise them.
M. Petit de la Saussaye has given very full instructions for

collecting and preserving shells, in the Journal de Conchyliologie

for 1850, p. 215, and 1851, pp. 102, 226.

It is stated that both the form and colour of molluscous
animals may be preserved in a saturated solution of hydro-
chlorate of ammonia (10 parts) and corrosive sublimate (1 part
—first dissolved in alcohol), but the preparation is expensive
and dangerous.
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DREDGING PAPERS, AND RECORDS OF RESEARCHES
ON THE COAST OF NORWAY.

By R. McAndrew, Esq., and Lucas Barrett, Esq., F.G.S.

I.

Date July 1st, 1855.

Locality Tromsoe (Nordland).

Depth Between tide marks.

Ground Rock and sand.

Species.
Number
of living

specimens.

Number
of dead

specimens.
Observations.

Mya truncata 6 Many. In sand.
Tellina incarnata Many. Many. In sand.
Astarte compressa 1 0 On sand.

„ borealis 3 Many.' "* On sand.
Cardium edule Many. Many. In sand.
Crenella discors Many. 0 Covering the under

sides of stones.
Acmaea testudinalis Many. 0 On rock.
Margarita undulata 6 0 On weed.

„ helicina 8 0 On weed.
LittoiinaJittorea Many. 0 On rock.

„ rudi3 Many. 0 On rock.
Lacuna vincta 2 0 On weed.
Natica pusilla 2 0 On sand.

„ clausa Many. 0 On rock.
Purpura lapillus Many. Many. On rock.
Buccinum undatum Many. 0 On rock and sand*

„ cyaneum Many. 0 On rock.
Bela turricula 10 0 On rock.
Doris Johnstoni 8 0

(Note.) No specimens of Trochus or Patella vulgata occurred.

II.

Date July 5tli, 1855.

Locality Near Hammerfest (Finiharken).

Depth 7 to 20 fathoms.

Distance from shore ... Close to shore.

Ground Nullipore and sand.

Saxicava arctica ...

Mya truncata
Thracia convexa ...

Tellina proxima ...

Mactra elliptica

Venus ovata

„ striatula

Cyprina Islandica ...

Astarte compressa...

Cardium fasciatum
Modiola modiolus ...

phaseolina

4 0
4 3
4 0
0 4'

1 0
3 0

Many. 0
Many. Many.*
Many. 0

6 0
1 4*

8 0

Young.
Young.
In sand.

* The accented numbers in the column of “ dead specimens" rofer to disunited

» nJves> of Conchifera and 11 rachiopoda.
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Species.

Number
of living

specimens.

Number
of dead

specimens.
Observations.

Leda caudata 2 1

Pecten islandicus ... • • • • • • 0 2'

Chiton asellus ... 2 0

„ marmoreus... • • • 2 0
Acmsea virginea ... 3 2

„ testudinaria 0 1

Patella pellucida ... 6 0

Dentalium entale ... 4 2
Trochus tumidus ... Many. Many.

„ cinerarius... ... 1 0
Margarita helicina... ... 12 0

„ undulata ... ... Many. Many.
„ cinerea ... ... ... 6 2

felutina laevigata ... 0 1

Buccinum undatum ... 0 3
Troplion clathratus • • ... ... 1 0

„ Gunneri ... 1 0
Bela rufa 1 0

„ turricula 0 4
Maugelia nana ... 2 0

III.

Dat6 ... ... ... ...

Locality

Depth

Distance Irom shore

Ground

July 3rd, 1855.

Island of Arnde (Finmarken),

7 to 22 fathoms.

Half a mile.

Laminaria and red weed.

Saxicava arctica ...

Thracia convexa ...

Venus ovata
Cyprina Islandica ...

Astarte crebricostata

„ elliptica ...

„ compressa ...

Cardium fasciatum
Cryptodon flexuosus
Modiola modiolus ...

Crenella decussata. .

.

Leda pernula
Pecten Islandicus ...

Anomia Ephippium
„ aculeata ...

Chiton marmoreus...
Dentalium entale ...

Trochus tumidus ...

„ cinerarius ...

Margarita cinerea ...

„ undulata

„ helicina...

Lacuna vincta
Littorina littoralis ...

Rissoa parva
Natica clausa

„ pusilla

/elutina laevigata ...

„ tiexilis ...

3 Many.'
1 0
1 3'

2 Many.'
Many. Many.

12 Many.
Many. Many.
Many. Many.

1 6’

1 Many.’
Many. Many.
Many. Many.

3 Fragments
Manj'. 0
Many. 0

4 0
4 Many.

Many. Many.
Many. Many.
Many. Many.
Many. Many.
Many. Many.
Many. Many.

3 0
Many. 0

4 0
0 1

3 0
•

1 0

H



MANUAL OF THE MOLLUSCAl 46

Species.
Number
of living

specimens.

Number
of dead

specimens.
Observations.

Trichotropis borealis 3 0
Nassa incrassata 1 0
Mangelia nana 8 0
Bela turricula Many. 0
Trophon Gunneri 12 0

„ clathratus 3 0

IY.

Date July, 1855.

Locality Vigten Island (N. Drontheim).
Distance from shore ... Quarter of a mile.

Depth 30 fathoms.

Ground Coral-bank.

Area nodulosa 3 5
Leda caudata 2 0
Yoldia lucida 3 0
Astarte succata 3 4'

Pecten Islandicus 0 2’

Lima excavata 0 1'

Lucina Sarsii 0 1
Cryptodon flexuosus 2 0
Modiola phaseolina 10 0
Anomia ephippium Many. 0
Venus ovata 0 2
Terebratulina caput-serpentis ... 20 Many.
Chiton asellus 4 0
Puncturella noachina 2 0
Eraarginula fissura 1 2

crassa 0 1

Margarita cinerea 1 0
„ alabastruna 1 0

Trophon barvicensis 1 0

Date ... ... ... ...

Locality

Depth

Distance from shore ...

Ground

No. of hauls

Y.

June 23rd, 1855.

Omnaesoe (Nordland).

30 to 50 fathoms.

Half a mile.

Stones and sand.

Four.

Saxicava arctica ... 6 2
Tellina proxima ... • •• • • • 0 1

Venus ovata • • • • • • 2 0 Small.
Cyprina Islandica ... • •• • •• • •• 2 Manj'.
Astarte elliptica ... ••• ... 4 0

„ compressa... • •• 6 0

Cardium fasciatum ... 2 0

„ suecicum... • •

•

5 4'

Modiola phaseolina • 200 Many. Large.
Crenella nigra • • • • •

•

0 1 Large.
Nucula nucleus • • • • • • 0 5

„ tenuis , . • •• • • • 4 Many.
Leda caudata • •• • •• • •

•

2 0
Area pectunculoidee • •• • • • • • • 12 10 ' Large.
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Species.

Number
of living

specimens.

Number
of dead

specimens.
Observations.

Pecten striatus 2 0

99 tignnus ••• ••• •• 3 6

„ similis 1 0

„ Islandicus 0 1' Large and Recent.
Terebratula cranium 80 10
Terebratulina caput-serpentis ... 1 0
Crania anomala 12 0 Many stones had on

them the attached
valve.

Chiton Hanleyi 3 0
Lepeta cceca 4 0
Acmaea virginea 10 6
Pilidiura fulvum " Many. 4
Puncturella noachina 2 1

Trochus millegranus 2 0
Eulima polita 1 0
Natica nitida 3 2

,, helicoides 0 1

„ pusilla 0 1
Velutina laevigata .. 1 0
Trichotropis borealis 6 3 Large.
Nassa incrassata 1 0
Fusus antiquus 0 2 Carinated Var
Trophon clathratus 0 1

Mangelia turricula 1 0
Tornatella fasciata 0 2
Buccinum undatum 6 0 Young.
Pleurotoma nivalis 10 15

YI.

Date July 20th, 1855.

Locality North of Rolphsoe (Finmarken).

Depth 130 to 180 fathoms.

Distance from shore .. Half a mile.

Ground Sand.

No. of Hauls Two.

Cyprina Islandica 0 3
Neaera cuspidata 0 2'

Leda caudata 0 3’

Yoldia lucida 1 2’

Pecten Islandicus 0 Many. Small
„ similis 0 1

Area pectunculoides 1 0
Syndosmya prismatica 0 1

Cryptodon flexuosus 0 1

Mactra elliptica 0 2"6'

Cardium fasciatum 0 2
„ euecicum 0 3

Astarte sulcata 1 0
Auomia ephippium Many. 0
Crenelia decussata 2 Many.

2’i. nigra 0
Terebratula cranium 3 0
Rhynchonella psittacea 1 2
Dentalium entale Many. Many.
Puncturella noachina Many. 0
Lepeta coeca ... 2 0
Pleurotoma nivalis 1

H 2
2
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Species.

Number
of living

specimens.

Number
of dead

specimens.
Observations.

Fusus? sp 0 Fry.
Bnccinum Humphreysianum 0 1

Bela turricula 2 0
Margarita cinerea 3 4

„ undulata 0 2

„ alabastrum 0 1

YII.

Date July 25th, 1855.

Locality Off the Island of Arnoe (Fir.mai ken)-

Depth 200 fathoms.

Distance from shore ... Four miles.

Ground Mud.

Pecten similis 0 2 '

Cryptodon flexuosus 4 0
Nesera cuspidata 0 1

Area pectuneuloides I 3

Nueula tenuis 2 0
Yoidia, lucida 4 6
Modiola phaseolina 2 0
Cardiurn suecicum 2 0
C'renel'a deeussata 1 0
Astarte crebricosta" a 0 4-;

Terebratula cranium 0 2
Dentalium entale 1 2

sp 1 8

„ quinquangulare (Forbes) 1 0
Eulima bilineata 2 2

Eulimella Scillae 0 3
Mangelia trevelliana 0 1

Bela rufa 0 l

Philine quadrata 0 1

DREDGING PAPERS, OR RECORDS OF RESEARCHES
IN THE AEGEAN SEA.

By Professor E. Forbes.

Date ... ... ... ...

Locality

Distance from shore ...

Depth

Ground

I.

May 29th, 1841.

Nousa Bay, Paros.

Within the Bay.

5 to 6 fathoms.

Mud and sandy mud.

Pinna squamosa 0 i

In sandy mudModiola tulipa... 1 0
Pecten polymorphus 4 6

„ hyalinus 1 0
In dark mod.Nueula margaritaceu o 40

-

l.'ytherea chione 0 1

„ Venetian a 1 3~V

„ apical is i 2-12’
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Species.

Number
of living

specimens.

Number
of dead

specimens.

Observations.

Artemis lincta 0 r
Tapes virginea 0 5’

Venus verrucosa 0 5‘

Tellina donacina 0 1-3’

„ balaustina 0 2'

Syndosmya alba 0 2-10’

Lucina lactea ... 0 2-28’

„ squamosa 0 3’

„ rotundata 0 4
1

Cardium rusticum 0 1' A strong valve

„ exiguum 3 V
Cardita sulcata 0 V
Patella scutellaris 0 1 Washed in fron

shore.

Calyptraea Sinensis 0 2

Bulla hydatis ... 0 1

Turritella 3 plicata 0 1

Trochus canaliculatus 0 4

Cerithium lima 0 3

„ vulgatum 12 8

Murex fistulosus 1 0 In dark mud.
Aplysia depilans 1 0

Ostraea plicatula 0 10’
1

II.

Date Sept. 14th, 1842

Locality Gulf of Smyrna.

Depth 26 fathoms.

Distance from shore ... Two miles and a half.

Ground Fine brown mud.

Avieula Tarentina ... 3 3

Saxicava arctica ... 4 0

Full grown, adhering
to each other.

III.

_ate August 5th, 1841.

Locality Off northern extremity of Paros.

Depth 40 fathoms.

Distance from shore ... Three miles and a half.

Ground Weedy.

Pecten pusio 5 4’

„ opercularis 0 1 Small.
Nucula margaritacea 0 2’

Cytherea apicalis 0 1’

Cardita squamosa 1 r
Cardium papillosum 0 2
Fusus fasciolaroides 1 0 Nev'.

Murex brandaris 0 3
Vermetus gigas 0 1

„ corneus 3 0 New.
Trochus exiguus 8 2
Turbo rugosus 1 0

Pleurobranchus sordidus 1 0 New.
Doris tenerrina ,

^ gracilis ... ••• ••• ... ...

>* coccinea ••• ... ...

A scidium, four species
Ap’.idium, two specieB

2

2
1

New.
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IY.

Date Sept. 16th, 1841.

Locality Off Ananas Rocks.

Depth 105 fathoms.

Ground Nullipore.

Distance from shore ... From Rocks three miles, from .Milo ten miles.

Species.

Number
of living

specimens.

Number
of dead

specimens.
Observations.

Terebratula vitrea 0 2 ' Dead ana worn.
Megerlia truncata 30 100 -20 ' Of all ages.
Argiope decollata 100 400-6' Of all ages.

„ seminulum 18 10-8 ’

Morrisia anomioides 1 0 Adhering to T. vitrea.

New.
Crania ringens 0 6'

Lima elongata 0 5
’ New.

Pecten concentricus 0 1
’ New.

„ fenestratus 0 2' New.
Spondylus Gussoni 1 1

’

Area lactea 1 T
99 sc&brdi •«« ••• ••• ••• 0 2'

Nesera cuspidata 0 r
„ attenuata 0 V New.

Fusus echinatus 0 2
Pleurotoma crispata 0 2 Hitherto known only

fossil.

„ maravignae 0 2 New.
„ abyssicola 0 4 New.

Mitra philippiana 0 4 New.
Cerithium lima 0 8
Trochus tinei 0 6

„ exiguus 1 9
Turbo sanguineus 0 24 Hitherto known only

fossil in the Medi-
terranean basin.

Rissoa reticulata 4 11
Emarginula elongata 0 8
Pileopsis Hungaricus 0 1 Small.
Acmsea unicolor 1 24 New.
Atlanta Peronii 0 2 Incrusted with nul-

lipore, and thus
rendered solid.

Hyalea gibbosa 0 1
’

Cleodora pyramidata 0 3
Criseis clava 0 7

„ 6pinifera 0 10

Y.

Date Nov. 25th, 1841.

Locality S. extremity of Gulf of Maca.
Depth 230 fathoms.

Distance from shore ... One mile (shore steep).

Ground Fine yellowish mud.

Terebratula vitrea 0 2 '

Syndosmya profundissima
Area imbricata

0

1

8’

1
’

Dentalium quinquangulare 1 0
HyaJeu gibbosa 0 1

Cleodora pyramidata 0 8

Criseis spinifora 0 5
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The distribution of the Mollusca in Depth lias been investigated

by MM. Andonin and Milne-Edwards, M. Sars, and Professor

E. Forbes. By these observers the sea-bed is divided into four

principal regions :

—

1. The Littoral zone, or tract between tide marks.

2. The Laminarian zone, from low water to 15 fathoms.

3. The Coralline zone, from 15 to 50 fathoms.

4. The deep-sea coral zone, 50 to 100 fathoms or more.

1 . The Littoral zone depends for its depth on the rise and fall

of the tide, and for its extent on the form of the shore. The

shells of this zone are more limited in their range than those

which are protected from the vicissitudes of climate by living

at some depth in the sea.* In Europe the characteristic genera

of rocky shores are Littorina, Patella, and Purpura

;

of sandy

beaches, Cardium, Tellina, Solen

;

gravelly shores, Mytilus

;

and on muddy shores, Lutraria and Pullastra. On rocky coasts

are also found many species of Haliotis, Siphonaria, F-issurella,

and Trochus

;

they occur at various levels, some only at the

high-water line, others in a middle zone, or at the verge of

low-water. Cyprcea and Conus shelter under coral-blocks, and
Cerithium, Terebra, Natica, and Pyramidella bury in sand at low
water, but may be found by tracing the marks of their long

burrows. (Macgillivray.)

2. Laminarian zone.—In this region, when rocky, the tangle

[Laminaria') and other sea-weeds form miniature forests, the

resort of the vegetable feeding mollusks

—

Lacuna, Pissoa, Nacella,

Trochus, Aplysia, and various Nudibranchiata. On soft sea-beds

bivalvesabound and form the prey of Buccinum, Nassa

,

and Natica.

From low-water to the depth of one or two fathoms on muddy
and sandy shores, there are often great meadows of grass-wrack

[Zostera) which afford shelter to numerous shell-fish, and are

the haunt of the cuttle-fish and calamary. In tropical seas, the

reef-building corals often take the place of sea-weeds, and
extend their operations to a depth of about 25 fathoms. They
cover the bottom with living verdure, on which many of the

carnivorous mollusks feed, while some, like Ovulum and Purpura
,

browse on the flexible Gorgonice . To this zone belong the
oyster-banks of our seas, and the pearl-fisheries of the south

;

it is richer than any other in animal life, and affords the most
highly coloured shells.

Some of the littoral shells, like Purpura lapillus and Littorina rudis . have no
free-swimming larval condition, but commence life as crawlers, with a well-developed

shell. Their habits are sluggish, and tneir diffusion by ordinary means must be
i exceedingly slow.
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3. Coralline zone.—In northern seas the belt of sea-weed that

fringes the coast is succeeded by a zone where horny zoophytes

abound, and the chief vegetable growth consists of Nullipore

,

which covers rocks and shells with its stony-looking incrusta-

tions. This zone extends from 15 or 25, to 35 or 50 fathoms,

and is inhabited by many of the predacious genera

—

Buccinum,
Busies, Pleurotoma, Natica, Aporrhais, Philine, Velutina ; and by
vegetable feeders, such as Fissurella, Emarginula, Pileopsis,

Eulima, and Chemnitzia. The great banks of scallops belong

to the shallower part of this region, and many bivalves of the

genera Lima, Area, Nucula, Astarte
,
Venus, Artemis, and Corbula.

4. Deep-sea Coral-zone.—From 50 to 100 fathoms the Nullipore

still abounds, and small branching corals to which the Tere-

bratula adhere. In northern seas the largest corals
(
Oculina

and Primnoa
)
are found in this zone, and shells are relatively

more abundant, owing to the uniformity of temperature at these

depths. These deep-water shells are mostly small and destitute

of bright colours
;
but interesting from the circumstances under

which they are found, their wide range, and high antiquity.

Amongst the characteristic genera are Crania, Thetis, Necera,

Cryptodon
,

Yoldia, Dentalium, and Scissurella. In the mud
brought up from deep water may be often found the shells of

Pteropoda, and other mollusca which live at the surface of the

sea. In the .ZEgean Sea there is deep-water within one or two

miles of the coast
;
but in the British Channel the depth seldom

amounts to more than 20—40 fathoms.

When registering the results of dredging operations, it is

important to distinguish between dead and living shells, as in the

preceding Tables
;
for almost every species is met with, in the

condition of dead shells, at depths far greater than those in which

it actually lives. On precipitous coasts the littoral shells fall

into deep water, and are mingled with the inhabitants of other

zones
;
currents also may transport dead shells to some distance

over the bed of the sea. But the principal agents by which so

many decayed and broken shells are scattered over the bed

of the deep-sea, must be the mollusk-eating fishes. Of 270

species of boreal shells described by Dr. Gould (p. 60) more
than half were obtained from the maws of fishes, in Boston

market. Cod-fish do not swallow the large whelk-shells, but

some idea of the number they consume may be derived from

the fact that Mr. Warington has obtained the muscular foot

and operculum of above 100 whelks, of large size, besides

quantities of Crustacea, from the maws of three cod-fish procured

in the London market. Bivalve shells, like the Solens, and the
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rare Panopasa Norvegica are swallowed, and ejected again with

eroded surfaces. The haddock swallows shells still more indis-

criminately, and Mr. M‘Andrew has found great numbers of

rare Pectens in them, but generally spoiled. The cat-fish and
6kate break up the strongest shell-fish with their teeth—account-

ing for the many angular fragments met with in the dredge,

and in recent deposits.

The following are examples of shells obtained from great

depths :

—

Norway. (M‘Andrew.)

Living shells.

Cerithium metula

Fathoms.

20—150

JEgean. (Forbes.)

Murex vaginatus

Fusus muricatus

Living.

80—95

Dead.

150

150

Margarita cinerea 10—130 Nassa intermedia 45—185
Dentalium entale 200 Cerithium lima 3—80 140

Limea sarsii 120 Chemnitzia fasciata ... 110—150

Ledapygmaea 200 Eulima distorta 69—140

Yoldia limatula 120 Scalaria hellenica 110

Thetis koreni 40—100 Rissoa reticulata 55 185

Cryptodon flexuosus 200 Trochus exasperatus ... 10—105 165

Off the Cape. (Belcher.)
Scissurella plicata

Acmea unicolor 60—105
70—150

150

Buccinum ? clathratum 136 Denfalinm quinquangulare 150—230

Volutilithes abyssicola 132 Bulla utriculus 40—140

Pectunculus Belcheri 120 Spondylus Gussonii ... 105

Agean. (Forbes.)

Living. Dead.

Pecten Hoskynsii

Auca imbricata

Neaera cuspidata

90—230
12—185

185—200

Te.rebratula vitrea 100 250 Thetis anatinoides 40—150
Argiope decollata 100 110 Kellia abyssicola 70—180 200

Crania ringens 90 150 Syndosmya profundissima 80-185

Preserving molluscous animals for examination.

When shell-fish are killed by sudden immersion in hot water
or strong spirit, great and unequal contraction is caused, dis-

torting the muscular parts and rupturing the membranes.
Experiments have yet to be made for the discovery of means

whereby these and other marine animals may be paralysed and
killed, without altering the ordinary condition of their organs. *

Glycerine is the best medium for preserving such objects as

the univalve shell-fish, intended for the examination of their

* The brittle-stars ( Ophiocoma ) are killed by sadden immersion in fresh-water; and
the Actinia may be stupified by adding fresh-water drop by drop until they lose the

power of retracting their tentacles. But the bivalves (such as Pholas) may be kept in

stale water till their valves fall off with incipient decomposition, and yet the muscular
siphons retain their irritability, and contract slowly and completely, when placed ia

spirit.

H 3
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lingual t<seth
;
for if put up in strong spirit they become so

hard that it is almost impossible to make good preparations from
them, and in weak spirit they will not keep for any length of

time.

Alcohol.—The cheapest alcohol for preserving natural history

objects, at home, is sold as “ methylated spirit;” it contains ten

per cent, of ordinaiy wood spirit, and being undrinkable, is free

of duty. When many specimens are put up together the spirit

becomes much diluted, and should be changed. The soft tissues

of bivalves, and spiral bodies of the univalves soon decompose
in weak spirit. But for permanent use, in Museums, proof

spirit may be diluted with an equal bulk of water. Cotton wool
may be put with the specimens in spirit, especially with cuttle-

fish, to preserve them from distortion by pressure.

Goadby's solution is prepared by dissolving ^ lb. of bay salt,

20 grains of arsenious acid, or white oxide of arsenic, and 2

grains of corrosive sublimate, in 1 quart of boiling rain-water.

Burnet's solution (chloride of zinc), largely diluted, is now
used at the British Museum for the preservation of fishes and
other objects, in glass jars. It has several advantages over

spirit
;
being undrinkable, and not inflammable, and the con

centrated solution (sold by all druggists) is much less bulky.

Muriate of Ammonia is recommended by Mr. Gaskoin, for

removing any unpleasant odours which may arise from prepara-

tions when taken out of spirit for examination. (See p. 143.)

A solution of Chloride of Calcium has been employed by
General Totten, United States Engineers, for preserving the

flexibility of the epidermis in various shells. The solution of

this deliquescent salt (which any one can make by saturating:

hydrochloric acid with marble) keeps the object which has been

steeped in it permanently moist, without injuring its colour or'

texture
;
while its antiseptic properties will aid in the preserva-

tion of matters liable to decay. (Professor J. W. Bailey, in:

Silliman's Journal
,
July, 1854.)



PART II.

SYNOPSIS OF THE GENEBA.

Chapter I.

CLASS I.—CEPHALOPODA.

The cephalopoda are represented by tbe common squid, the

nautilus, and tbe ammonite
;
forms with which most of us are

more or less familiar. They possess a more complicated struc-

ture than any other group of the mollusca
;
but in this respect

they are much inferior to the vertebrate animals, in whom
the setting apart of particular organs for the performance of

distinct functions is developed to so high a degree. We cannot

trace a series of gradational forms between the highest cepha-

lopod and the lowest vertebrate
;
but we can descend from the

more to the less specialised forms of mollusca, which ultimately

merge in one direction in such creatures as Fasciola, among
entozoa

;
and in another direction, to forms like Vorticella,

through the intermediate genera— Pedicdlina, among the

Bryozoa, and Perophora among the Ascidians. It is conse-

quently much easier to define the higher than the lower
boundaries of a great primary group. The points of analogy
between the cephalopods and the vertebrates are the internal

skeleton, the similarity in the form of the blood corpuscles, and
in the capillary structure of the portion of the circulatory

system situated between the arteries and veins.

The cephalopods move partly by means of a series of long
muscular arms arranged round the mouth, partly by means, of

fins, or flaps, attached on each side of the body, and partly by
the forcible expulsion of water through a tube or siphon .

Unlike most of the mollusca, they are symmetrical animals,

having their right and left sides equally developed. Their shell

is usually straight, or coiled in a vertical plane. The nautilus
and argonaut alone (of the living tribes) have external shells

,

the rest are termed “ naked cephalopods,” because the shell is

internal. They have powerful jaws, acting vertically, like the
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.

mandibles of birds. The tongue is large and flesby
;
part of its

surface is sentient, whilst the rest is armed with recurved spines
;

their eyes are large, and placed on the sides of the head. In all

probability they possess the faculty both of smelling and hearing.

All are carnivorous, and live in the sea.

The nervous system is more concentrated than in the other

mollusca, and the brain is protected by a cartilage. The respira-

tory organs consist of two or four plume-like gills, placed

symmetrically on the sides of the body, in a large branchial

cavity, opening forwards on the under

*

side of the head : in the

middle of this opening is placed the siphon or funnel. The sexes

are always distinct. The cephalopoda are divided into two

orders, the names of which are derived from the number of the

branchiae.

Order I.—Dibranchiata, Owen.

Animal swimming
;

naked. Head distinct. Eyes sessile,

prominent. Mandibles horny (PI. I., fig. 2). Arms eight or

ten, provided with suckers. Body round or elongated, usually

with a pair of fins ; branchiae two, furnished with muscular

ventricles
;
ink-gland always present

;
funnel a complete tube.

Shell internal (except in argonauta ), horny or shelly, with or

without air-chambers. The shell of the argonaut does not

correspond with the ordinary shell of mollusks. (See p. 39.)

The typical forms of the cuttle-fishes were well described by

Aristotle, and have been repeatedly examined by modern

naturalists
;
yet, until Professor Owen demonstrated the exist-

ence of a second order of cephalopods, departing from all the

above-mentioned characters, it was not clearly understood how
inseparably the organisation of the cuttle-fishes was connected

with their condition as swimming mollusca, breathing by two

gills. There are two types of lung structure among the dibran

-

chiates. Thus, in Octopus and Sepia the gills form a cylinder,

while in Loligo and other genera they form a half cylinder.

The characters which co-exist with the two gills, are the

internal rudimentary shell, and the substitution of other means
of escape and defence, than those which an external shell would

have afforded
;

viz., powerful aims, furnished with suckers ;
the

* According to the established usage, we designate that the under or ventral side of

the body, on which the funnel is placed. But if the cuttle fishes are compared with

the nucleobranchs, or the nautilus with the holostomatous gasteropods, their external

analogies seem to favour an opposite conclusion. There are many terms in use which

are apt to mislead, such as fins, arms, &c. ; they have a definite meaning when upplie*1

to Uie vertebrata, but not so when applied to the invertebrata.
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secretion of an inky fluid, with which to cloud the water and

conceal retreat
;
more perfect organs of vision ;

and superadded

branchial hearts, which render the circulation more vigorous.

The suckers (antlia or acetabula
)
form a single or double series

on the inner surface of the arms. From the margin of each

cup, the muscular fibres converge to the centre, where they

leave a circular cavity, occupied by a soft caruncle
,
rising from

it like the piston of a syringe, and capable of retraction when
the sucker is applied to any surface. So perfect is this mechanism
for effecting adhesion, that while the muscular fibres continue

retracted, it is easier to tear away the limb than to detach it

from its hold.* In the decapods, the base of the piston is sur-

rounded by a horny dentated hoop
;
which in the uncinated

calamaries is folded, and produced into a long sharp claw.

The ink-lag (Fig. 40) is tough and fibrous, with a thinsil very

outer coat; it discharges its contents through a duct which
opens near the base of the funnel. The ink was formerly used

for writing
(
Cicero), and in the preparation of sepia,

\

and from
its indestructible nature, is often found in a fossil state.

The skin of the naked cephalopods is remarkable for its

variously coloured vesicles, or pigment-cells. In sepia they

are black and brown
;
in the calamary, yellow, red, and brown

;

and in the argonaut, and some octopods, there are blue cells

besides. These cells alternately contract and expand, by which
the colouring matter is Gondensed or dispersed, or perhaps

driven into the deeper part of the skin. The colour accumulates,

like a blush, when the skin is irritated, even several hours after

separation from the body. During life these changes are under
the control of the animal, and give it the power of changing its

hue, like the chameleon. In fresh specimens, the sclerotic plates

of the eyes have a pearly lustre
;
they are sometimes preserved

in a fossil state.

The aquiferous pores are situated on the back and sides of the

head, on the arms (brachial), or at their bases (buccal pores).

The mantle is usually connected with the back of the head by
a broad (“ nuchal ”) muscular band; but its margin is some-

* “ The complex, irritable mechanism of all these suckers is under the complete

control of the animal. Mr. Broderip informs me that he has attempted, with a hand-
net, to catch an octopus that was floating by, with its long and flexible arms entwined
round a fish, which it was tearing with its sharp hawk’s bill

;
it allowed the net to

approach within a short distance before it relinquished its prey, when, in an instant, it

relaxed its thousand suckers, exploded its inky ammunition, and rapidly retreated,

under cover of the cloud which it had occasioned, by rapid and vigorous strokes of lit

circular web.”

—

Owen.

t Indian ink and sepia are now made of lamp-smoke, or of prepared charcoal.
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times free all round, and it is supported only by cartilaginous

ridges, fitting into corresponding grooves, and allowing con-

siderable freedom of motion.

The cuttle-fishes are generally nocturnal, or crepuscular

animals, concealing themselves during the day, or retiring to a

lower region of the water. They inhabit every zone, and are

met with near the shore, as well as in the open sea, hundreds of

miles from land. They attain occasionally a much greater size

than any other mollusca. MM. Quoy and Graimard found a dead

cuttle-fish in the Atlantic, under the equator, which must have
weighed 2 cwt. when perfect; it was floating on the surface,

and was partly devoured by birds. Banks and Solander also

met with one under similar circumstances in the Pacific, which
was estimated to have measured six feet in length. (Owen.)

The arms of the octopods are sometimes two feet long.* From
their habits, it is difficult to capture some species alive, but

they are frequently obtained, uninjured, from the stomachs of

dolphins and other cetaceans which prey upon them.

Section A.

—

Octopoda.

Arms
,
eight

;
suckers sessile. Eyes fixed, incapable ofrotation.

Body united to the head by a broad cervical band. Branchial

chamber divided longitudinally by a muscular partition. Oviduct

double
;
no distinct nidamental gland. Shell internal and

rudimentary.

The Octopods differ from the typical cuttle-fishes in having
only eight arms, without the addition of tentacles

;
their bodies

are round, and they seldom have fins.

The males and females have a general resemblance to each

other
;
although the form and appearance of the sexes are very

distinctive. But until recently our knowledge on the subject

has been confused. In all male cuttle-fishes one of the eight

arms presents a peculiar appearance and undergoes a special

development, fitting it for the purpose of helping forward the

work of reproduction of the species. In many cases it is so

altered as to be incapable of acting as a locomotive organ.

According to Dr. Muller, the arm is detached, after it has been
filled with semen, and is fixed on to the female. The arm, or

whatever it may be that is so attached, was formerly mistaken

* Denys Montfort, having represented a “ kraken oetopod,” in the act of scu'tling a

three-master, told M. Defiance that if this were * swallowed,” he would in his next

rNlition represent the monster embracing the Straits of Gibraltar, or capsizing a whole

squadron of slops. (D’Orbigny).



CEPHALOPODA. 159

for a parasitic worm ;
and more recently it lias been regarded

as the spermatophore by some, and as the entire male animal

by other naturalists, under the name of hectocotylus. The
hectocotyle of tremoctopus is shown in Fig. 3, PL I. The body

is worm-like, with two rows of suckers on the ventral surface,

and an oval appendage at the posterior end. The anterior part

of the back is fringed with a double series of branchial fila-

ments (250 on each side). Between the filaments are two rows

of brown or violet spots, like the pigment cells of the tremoctopus.

The suckers (40 on each side) closely resemble those of the

tremoctopus, in miniature. Between the suckers are four or

five series of pores, the openings of minute canals, passing into

the interior part of the body. There is an artery and vein on

each side, giving branches to the branchial filaments, while

a nerve runs down the centre. The oval sac encloses a small but

very long convoluted tube, ending in a muscular sac containing

spermatozoa.

The hectocotyle of the argonaut was discovered by Chiaje, who
considered it a parasitic worm, and described it under the name
of trichocephalus acetabularis ; it was again described by Costa, *

who regarded it as “a spermatophore of singular shape; ” and

lastly by Dr. Kolliker.f

It is similar in form to the others, but is only seven lines in

length, and has a filiform appendage in front, six lines long.

It has two rows of alternate suckers, 45 on each side
;
but no

branchiae

;

the skin contains numerous changeable spots of red

or violet, like that of the argonaut. J (Kolliker.)

It would seem strange how former observers could have
overlooked so marked a feature as the metamorphosed or hecto-

cotylised arm of cuttle fishes. Aristotle not only gives a clear

description of the peculiarity, but even shows that he was aware
of the function the arm performed. Subsequent writers appear

to have misunderstood Aristotle
;
at any rate they refer to the

colourless arm as a monstrosity, or in some cases they have
used it as one of the distinctive characters of a species. There
are numerous instances in which the male has formed one, and
the female another species in the naturalist’s catalogue. Now
that the hectocotylus is known to be only a portion of the male,

their relation is more clearly seen . They present an analogous
phenomenon to what occurs in some species of spiders, in which

* An. Sc. Nat., 2nd series, 7, p. 173.

t Lin. Trans., vol. 20, pt. 1, p. 9; and in his own zootomical Berichte, where it is

figured.

t An. Sc. Nat,, 2nd series, vol. 16, p. 185.
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certain parts of the palpi of the males are developed into spoon

-

shaped organs which perform the same office as the hecto-

cotylus. Something similar also occurs in Polydesma.

Madame Power appears to have made her observations on
an hectocotylus when she asserted that the young argonaut has

no shell. M. Duvernoy has shown that the embryo argonaut
has acquired a shell before it has been excluded from the egg.

The most important memoir on the development of Cepha-
lopods is that by Kolliker.* “ The process of yolk division is

partial, and the development of the embryo takes place within

a distinct germinal area, whence a distinct yolk sac is formed.

This is proportionally very large in Sepia (Fig. 35), and
Loligo, very small in Argonauta (Fig. 36), and therefore while

the embryo is flattened and extended in the former genera, in

the latter it more resembles the embryo of an ordinary gas-

teropod. Development commences by the separation of the

Fig. 35. Development of the Cuttle-fish. (Kolliker).

A
y
Embryo two lines in diameter; m, mantle ; b, branchial processes ; s, siphonal

processes ; a , mouth ; e, eyes ;
1—5, rudimentary arms.

B, Side view of the embryo, when more developed.

C, Front view, at a later period.

D, Young cuttle-fish, still attached to the yolk-sac, with the tentacular arms (2)

onger than the rest.

embryo into mantle and body (foot). The part of the body in

front of the mantle becomes the head
;

that behind it the

branchio-anal surface. The latero-posterior margins of the

body are produced into four or five processes on each side,

which become the arms. On each si ie of the mantle, between

it and the head and arms, a ridge is formed upon the body.

These ridges
(
s s, Fig. 35, a), represent the epipodium

;

their

* Entwickelungs-geschichte tier Cephalopoden. Zurich, 1844.
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anterior ends are continuous and attached ;
the posterior ends

are at first free, hut eventually uniting they form the funnel

p s. The rudimentary gills b appear between the epipodium

and mantle. The alimentary canal is at first straight; (the

mouth being at a, the vent at b, in Fig. 35 a). The embryo

now grows faster in a vertical than in a longitudinal direction,

so that it takes on the cephalopodic

form. The intestine, as a consequence,

becomes bent upon itself; and the and

terior pair of arms grow over in front

of the head, and unite, so as eventually

to throw the mouth nearly into the

centre of the arms.” (Huxley.) At a

later period of development (Fig. 35, d),

the respiratory movements are per-

formed by the alternate dilatation and

contraction of the mantle
;
and the ink-

bag is conspicuous by the colour of its

contents. At the period of exclusion

from the nidimental capsule, fine layers

of the shell of the young cuttle-fish

have been formed
;

but except the

nucleus, which is calcified, they are Fig. 36. Argonaut , embryo

horny and transparent. The lateral
m the egs '

fins are broader than in the mature animal. The embryo of

the Argonaut
,
as described by Kolliker, has simple conical

arms (1—4, Fig. 36) ;
and indications of the funnel appear as

a ridge, p, on each side of the body
;
v is the yolk sac

;
o the

position of the future mouth
;

e the eye
;

b the gill
;
and m the

mantle.

Family I.

—

Argonautid2e.

Dorsal arms (of the female) webbed at the extremity, secreting

a symmetrical involuted shell. Third left arm in male hecto-

cotylised
;
deciduous, colourless, developed in a sac. Female

polyandrous. Mantle supported in front by a single ridge on
the funnel.

Genus Argonattta, Lin. Argonaut, or paper sailor.

Etymology
,
argonautai, sailors of the ship Argo.

Synonyms, ocythoe (Rafinesque). Nautilus (Aristotle and
Pliny),
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Example, A. Hans, Soland. PL II., Fig. 1. China.

The shell of the argonaut is thin and translucent
;

it is not

moulded on the body of the animal, nor is it attached by shell-

muscles
;
and the unoccupied hollow of the spire serves as a

receptacle for the minute clustered eggs. The shell is believed

to be peculiar to the female. Its special function is for protec-

Fig. 37. Argonauta argo L. swimming.*

tion and incubation of the eggs. It is not homologous with

the chambered or internal rudimental shells of other cephalo-

pods, but may be compared with the cocoon of the leech, or the

float of Ianthina. The argonaut sits in its boat with its siphon

turned towards the keel,f and its sail-shaped (dorsal) arms
closely applied to the sides of the shell, as in Fig. 37, where,

however, they are represented as partially withdrawn, in order

to show the margin of the aperture. It swims by ejecting

water from its funnel, and crawls in a reversed position, carry-

ing its shell over its back like a snail. (Madame Power and

M. Pang.)

The male argonauts are one inch in length, and possess no

shell
;
their dorsal arms are pointed, not expanded. The testis is

large, and like that of the Octopus in structure and situation

;

it contains spermatozoa of different degrees of development,

and the excretory duct probably debouches into the Heeto-

cotylus. The sac in which the Hectocotylus is developed is-

cleft by the movements of the Hectocotylus in extending:

itself, while the sac becomes inverted, and forms the violet

coloured capsule on its back. The sac never contains more
than one Hectocotylus, which is attached by its base, whilst

* From a copy of Bang’s figure, in Charlesworth's Magazine

;

one-fourth the

natural size ; the small arrow indicates the current from the funnel

,

the large arrow

the direction in which the “ sailor ” is driven by the recoil.

t Poli has represented it sitting the opposite way
;
the writer had once an argonaut

shell with the nucleus reversed,
implying that the animal had turned quite round in its

shell, and remained in that position. The specimen is now in the York Museum.
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the rest is free and ooiled up. It has no enlargement like that

of the Tremoctopus (PI. I., Fig. 3); the filiform appendage
proceeds from the smaller extremity, and sometimes remains

entangled in the coloured cyst near the base of the outer side

of the Hectocotylus. It has a chain of nervous ganglia in its

axis.

It was the nautilus (primus)
of Aristotle, who described it as

floating on the surface of the sea, in fine weather, and holding

out its sail-shaped arms to the breeze. It does not use its arms
as sails, but it sometimes uses them as oars when it wishes to

progress slowly, while floating on the surface of the sea.

Distribution : 4 species of argonaut are known
;
they inhabit

the open sea throughout the warmer parts of the world, and
are most active during the night. Captain King took several

from the stomach of a dolphin caught upwards of 600 leagues

from land.

Fossil, 2 species, Tertiary. A. Mans is found in the sub-

apennine tertiaries of Piedmont. This species is still living in

the Chinese seas, but not in the Mediterranean.

Family II.

—

Octopodiile.

Arms similar, elongated, united at the base by a web. Shell

represented by two short styles, encysted in the substance of

the mantle. (Owen.)

Octopus, Cuvier. Poulpe.

Etymology, octo, eight, pous
(
poda), feet.

Synonyms, cistopus. (Gray.)

Example, 0. tuberculatus, Bl., PI. I., Figs. 1 and 2 (man
dibles).

Body oval, warty or cirrose, without fins
; arms long, un-

equal
;

suckers in two rows
;
mantle supported in front by the

branchial septum.

The octopods are the “polypi” of Homer and Aristotle;

they are solitary animals, frequenting rocky shores, and are

very active and voracious
;
the females oviposit on sea-weeds,

or in the cavities of empty shells. In the markets of Smyrna
and Naples, and the bazaars of India, they are regularly ex-
posed for sale. “ Although common (at St. Jago) in the pools

of water left by the retiring tide, they are not very easily caught.
By means of their long arms and suckers they can drag their

bodies into very narrow crevices, and when thus fixed it re-
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quires great force to remove them. At other times they dart

tail first, with the rapidity of an arrow, from one side of the

pool to the other, at the same instant discolouring the water

with a dark chesnut-brown ink. They also escape detection

by varying their tints, according to the nature of the ground
over which they pass. In the

dark they are- slightly phospho-
rescent.” (Darwin.)* Professor

E. Forbes has observed that

the octopus, when resting, coils

its ventral arms over its back,

and seems to shadow forth the

argonaut’s shell.

In the male octopus, the third

right arm is more developed than
the corresponding arm on the

left side, and terminates in an

oval-shaped plate (Fig. 38, c),

marked with numerous trans-

verse ridges, between which are

pits. A muscular fold of skin

passes from this plate down the

dorsal margin of the arm to

the web at its base
;
the mar-

gin is rolled up, and forms a

covered passage through which
the spermatophore is probably

transmitted to the terminal plate.

The arm is permanently at-

tached, and is developed in a

free state from a cyst, A.

Distribution

:

universally
found on the coasts of the tem-

OuMlrm.
VieW,ShOWingCyStinplaCeof

perate and tropical zones; 46

B, Ventral side of an individual more species ai’O known
;

when
developed, with the Hectocotylus C.

aduit tpey wy ^ length from

1 inch to more than 2 feet, according to the species.

Sub-genus. Tremodopus (Chiaje), PI. I., Fig. 3.

Name from two large aquiferous pores (
tremata

)
on the back

of the head

* “Journal of a Voyage round the World.” The most fascinating volume oi

travels published since Defoe’s fiction.

Fig. 38. Octopus carena $ , Ver.
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Arms longer than the body
;
the two dorsal pairs the longest,

and webbed half-way up, and sometimes to the extremities.

Aims not webbed in male. 4 aquiferous (?) openings, two be-

tween the eyes, and two below
;

sometimes there are small

openings on the sides
;

suckers in two row3 : third right arm
hectocotylised.

Distribution
,
3 species. T. quoyanus, violaceus, and velifer.

Atlantic and Mediterranean.

Plngstoctopus, D’Orb. Finned octopus.

Body with lateral fins, united behind.

The only known species, P. cordiformis, was discovered by
MM. Quoy and Gaimard, on the coast of New Zealand

;
it

exceeds 3 feet in length

Eledone. (Aristotle.) Leach.

Type, E. octopodia, L.

Suckers forming a single series on each arm
;
length 6 to 18

inches. E. Moscliata emits a musky smell. Third right arm
hectocotylised

;
permanently attached

;
developed free.

Distribution, 2 species. Coasts of Norway, Britain, and the

Mediterranean.

Ciblioteetiiis . Eschricht. 1836.

Synonyms, Sciadephorus (Beinh and Prosch)
;

Bostrycho-

teuthis (Ag.)

Etymology
,
cirrus, a filament, and teuthis, a cuttle-fish.

Body with two transverse fins
;
arms united by a web, nearly

to their tips; suckers in a single row, alternating with cirri.

Length 10 inches. Colour violet. The only species
(
C. Miilleri

,

Esch.) inhabits the coast of Greenland.

Philonexis, D’Orb.

Etymology, pliilos, an adept in nexis, swimming.
Type, P. atlanticus, D’Orb.
Arms free

;
suckers in two rows

;
mantle supported by two

ridges on the funnel
;

eyes large and prominent. Total length,

1 to 3 inches.

Distribution, 6 species. Atlantio and Mediterranean. Gre-
garious in the open sea

;
feeding on floating mollusca.

SciEUEGUS. Troschel. 1857.

Body oval, without fins
;
wider than the head

;
arms short

,
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suckers in two rows
; tlie third left arm nectocotylised at the

apex.

Distribution, 2 species. Mediterranean.

Bolit.®na. Strp. 1858.

Similar to Eledone, but more gelatinous, and with small

suckers. 1 species living.

Section B.—Decapoda.

Arms 8. Tentacles 2, elongated, cylindrical, with expanded
ends. Suckers pedunculated, armed with a horny ring. Mouth
surrounded by a buccal membrane, sometimes lobed and fur-

nished with suckers. Eyes movable in their orbits. Body
oblong or elongated, always provided with a pair of fins. Funnel
usually furnished with an internal valve. Oviduct single. Nida-
mental gland largely developed. Shell internal

;
lodged loosely

in the middle of the dorsal aspect of the mantle.

The arms of the decapods are comparatively shorter than

those of the octopods
;
the dorsal pair is usually shortest, the

ventral longest. The tentacles originate within the circle of

the arms, between the third and fourth pairs
;
they are usually

much longer than the arms, and in cheiroteuthis are six times

as long as the animal itself. They are completely retractile

into large subocular pouches in sepia
,
sepiola, and rossia ; partly

retractile in loligo and sepioteuthis

;

non-retractile in cheiroteuthis.

They serve to seize prey which may be beyond the reach of the

ordinary arms, or to moor the animal in safety during the

agitation of a stormy sea.

The lingual dentition of the cuttle-fishes somewhat resembles

that of the pterovoda. The central teeth are simple in sepia and

Fig. 39. Lingual teeth of Sepia officinalis (Cocken).

sepiola, tricuspid in loligo, and denticulated in eledone. The
lateral teeth or uncini are three on each side, and mostly simple t

and claw-like. There were fifty rows of teeth in one specimenj

of sepia, the ribbon increasing in breadth from before to behind



CEPHALOPODA. 167

The shell of the living decapods is either a horny “pen”

(gladius)
or a calcareons “ bone”

(
sepion) ;

not attached to the

animal by muscles, but so loose as to fall out when the cyst

which contains it is opened. In the genus spirula it is a delicate

spiral tube divided into air-chambers by partitions {septa). In
the fossil genus spirulirostra a similar shell forms the apex of

a cuttle-bone; in the fossil conoteuthis a chambered shell is

combined with a pen; and the belemnite unites all these

modifications.

The decapods chiefly frequent the open sea, appearing periodi-

cally like fishes, in great shoals, on the coasts and banks. (Owen,
D’Orbigny.)

Family III.

—

Tetjthid^e. Calamaries, or Squids.

Body elongated
; fins short, broad, and mostly terminal.

Shell (gladius orpen) horny, consisting of three parts,—a shaft,

and two lateral expansions or wings.

Sub-family A. Myopsidas, D’Orbigny. Eyes covered by the

skin.

Loligo. {Pliny) Lamarck. Calamary.

Synonym, teuthis (Aristotle), Gray.

Type, L. vulgaris (sepia loligo, L.). Fig. 1. PI. I., fig. 6

(pen).

Pen lanceolate, with the shaft produced in front
;

it is multi-

plied by age, several being found packed closely, one behind
another, in old specimens. (Owen.)
Body tapering behind, much elongated in the males. Fins

terminal, united, rhombic. Mantle supported by a cervical

ridge, and by two grooves in the base of the funnel. Suckers in

two rows, with horny, dentated hoops. Tentacular club with
four rows of suckers. Length (excluding tentacles) from 3
inches to 2§ feet. Fourth left arm in male metamorphosed at

its extremity. Steenstrup* says two species are confounded
under the name of L. vulgaris. The variety occurring in the
Atlantic, and not in the Mediterranean, is a distinct species {L.

Forbesii, Stp.). In it the fourth left arm has twenty-three pairs

of suckers well developed, five less developed, while the arm
beyond the twenty-eighth pair is occupied by forty pairs of

conical elongated papilla?, which correspond to forty pairs of

suckers. Steenstrup recognises only seven living species of

Loligo, all the others so called being only varieties of these.

4 Annals of Natural History, 1867.
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The calamaries are good swimmers
;
they also crawl, head

downwards, on their oral disk. The common species is used for

bait, by fishermen, on the Cornish coast. (Couch.) Shells have-

been found in its stomach, and more rarely sea-weed. (Dr.

.

Johnston.) Their egg-clusters have been estimated to contain,

nearly 40,000 eggs. (Bohadsch.)

Distribution
,
24 species, in all seas. Norway—New Zealand.

Fossil, 1 species. Lias.

Sub-genus. Teudopsis, Deslongchamps, 1835.

Etymoloqy, teuthis, a calamary, and opsis, like.

Type, T. Bunellii, Desl.

Pen like loligo, but dilated and spatulate behind.

Fossil, 5 species. Upper Lias, Oolite; France and Wurtemberg.

Gonatus, Gray.

Animal and pen like loligo in most respects. Arms with four

series of cups
;
tentacular club with numerous small cups, and a .

single large sessile cup armed with a hook
;
funnel valveless.

Distribution, a single species (G. amaena, Muller sp.) is found

on the coast of Greenland.

Sepioteuthis, Blainville.

Synonyms, (P) Loliolus (Steenstrup)
;
Chondrosepia (Leuckart).

.

Type, S. sepioidea, Bl. Animal like loligo ; fins lateral, as->

long as the body. Length from 4 inches to 3 feet. Fourth left

:

arm hectocotylised at the apex.

Distribution, 13 species. West Indies, Cape, Red Sea, Java,

Australia, Mediterranean.

Belotetjthis, Munster.

Etymology, belos, a dart, and teuthis.

Type, B. subcostata, Munster. PI. II., fig. 8., Upper Lias,,

Wurtemberg.
Pen horny, lanceolate

;
with a very broad shaft, pointed at

each end, and small lateral wings.

Distribution, 6 species described by Munster, considered

varieties of one only (differing in age and sex) by M. D’Orbigny

Geoteuthis, Munster.

Etymology, ge, the earth (i. e. fossil), and teuthis.

Synonyms, belemnosejna (Agassiz), belopeltis (Voltz), loligo --

sepia (Quenstedt), Coccoteuthis, Owen (part)

Type, Loligo Aalonsis (Schubler).
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Pen broad, pointed behind
;
shaft broad, truncated in front

,

lateral wings shorter than the shaft.

Fossil
,

9 species. Upper Lias, Wurtemberg
;

Calvados

;

Lyme Regis. Several undescribed species in the Oxford clay,

Chippenham.
Besides the pms of this calamary, the ink-bag, the muscular

mantle, and the bases of the arms, are preserved in the Oxford
clay. Some of the ink-bags found in the Lias are nearly a foot

in length, and are invested with a brilliant nacreous layer
;
the

ink forms excellent sepia. It is difficult to understand how
these were preserved, as the recent calamaries “ spill their ink”

on the slightest alarm. (Buckland.) This genus may probably

turn out to belong to the Belemnitidse.

Leptoteuthis, Meyer.

Etymology, Leptos, thin, and teuthis.

Type, L. gigas, Meyer, Oxford clay, Solenhofen.

Pen very broad and rounded in front, pointed behind
;
with

obscure diverging ribs.

Crahchia, Leach, 1817.

Named in honour of Mr. J. Crauch, naturalist to the Congo
expedition.

Synonym, Owenia, Prosch.

Type, C. scabra, Leach.
Body large, ventricose

;
fins small, terminal

;
mantle supported

in front by a branchial septum. Length two inches. Head very
small. Eyes fixed. Buccal membrane large, 8-lobed. Arms
short, suckers in two rows. Tentacular clubs finned behind,
cups in four rows. Funnel valved.

Pen long and narrow.

Distribution, 3 species. West Africa
;
in the open sea.

This genus makes the nearest approach to the octopods. .

Sepiola. (Rondelet) Leach, 1817.

Example, S. atlantica (D’Orbigny). PI. I., fig. 4.

Body short, purse-like
;
mantle supported by a broad cervical

band, and a ridge fitting a groove in the funnel. Fins dorsal,

rounded, contracted at the base. Suckers in two rows, or
crowded, on the arms, in four rows on the tentacles. Length
two to four inches. First left arm hectocotylised.

Pen half as long as the back. S. Stenodactyla (sepioloidea,

D’Orbigny) has no pen.

I
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Distribution, 7 species. Coasts of Norway, Britain, Mediter-
ranean, Mauritius, Japan, Australia.

Sub-genus. Rossia, Owen (R. palpebrosa). Synonym, Hetero-
teuthis (Gray). Mantle, supported by a cervical ridge and
groove. Suckers in two rows on the tentacles. First left arm
hectocotylized throughout its length, and the corresponding

right one in the middle. Length three to five inches.

Distribution, 6 species. Regent Inlet, Britain, Mediterranean,

Manilla.
i

Sub-family B. Oigopsidce, D’Orbigny.

Eyes naked. Fins always terminal, and united, forming a

rhomb.

Loligopsis, Lam. 1812.

Etymology, loligo, and opsis, like.

Synonyms, Leachia, Les., 1821
;
Perotis, Eschscholtz, 1827

;

Taonius, Steenstrup, 1861.

Type, L. pavo (Lesueur).

Body elongated, mantle supported in front by a branchial

septum. Arms short. Cups in two rows. Tentacles slender,

often mutilated. Funnel valveless.

Pen slender, with a minute conical appendix. Length from
six to twelve inches.

Distribution, pelagic, 8 species. North Sea, Atlantic, Medi-
terranean, India, Japan, South Sea.

Cheiroteuthis, D’Orbigny.

Etymology, cheir, the hand, and teuthis.

Type, C. veranii, Fer.

Mantle supported in front by ridges. Funnel valveless. Ven-

tral arms very long. Tentacles extremely elongated, slender,

with distant sessile cups on the peduncles, and four rows of

pedunculated claws on their expanded ends. •

Pen slender, slightly winged at each end. Length of the body
two inches

;
to the tips of the arms eight inches

;
to the ends of f

the tentacles three feet.

Distribution, 2 species. Atlantic, Mediterranean
;
on gulf-

weed in the open sea.

Histioteuthis, D’Orbigny.

Etymology, histion, a veil, and teuthis.

Type, LI. bonelliana, Fer. Length 16 inches.

Body short. Fins terminal, rounded. Mantle supported in:
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front by ridges and grooves. Buccal membrane 6-lobed. Arm

s

(except the ventral pair) webbed high up. Tentacles long, out-

side the web, with six rows of dentated cups on their ends.

Pen short and broad.

Distribution

,

2 species. Mediterranean
;
in the open sea.

Onychotetjthis, Lichtenstein. Uncinated calamary.

Etymology
,
onyx, a claw, and teuthis.

Type, 0. banksii, Leach (— bartlingii P). PI. I., fig. 7 and

fig. 8 (pen).

Synonyms, ancistroteuthis (Gray). Onychia (Lesueur).

Pen narrow, with hollow, conical apex.

Arms with two rows of suckers. Tentacles long and powerful,

armed with a double series of hooks
;
and usually having a

small group of suckers at the base of each club, which they are

supposed to unite, and thus use their tentacles in conjunction.*

Length four inches to two feet.

The uncinated calamaries are solitary animals, frequenting

the open sea, and especially the banks of gulf-weed (sargasso).

0. banksii ranges from Norway to the Cape and Indian Ocean
;

the rest are confined to warm seas. 0 . dussumieri has been taken

swimming in the open sea, 200 leagues north of the Mauritius.

Distribution, 8 species. Atlantic, Indian Ocean, Pacific.

Enoplotetjthis, D’Orbigny. Armed calamary.

Etymology, enoplos, armed, and teuthis.

Type, E. smithii, Leach.

Synonyms, ancistrochirus and abralia (Gray), octopodoteuthis

(Ruppell), verania (Krohn).

Pen lanceolate. Arms provided with a double series of horny
hooks, concealed by retractile webs. Tentacles long and feeble,

with small hooks at. the end. Length (excluding the tentacles)

from two inches to one foot
;
but some species attain a larger

size. In the museum of the College of Surgeons there is an
arm of the specimen of E. unguiculata, found by Banks and
Solander in Cook’s first voyage (mentioned at p. 158), sup-
posed to have been 6 feet long when perfect. The natives of

the Polynesian Islands, who dive for shell-fish, have a well-
founded dread of these formidable creatures. (Owen.)

Distribution, 10 species. Mediterranean, Pacific.

Fossil, 1 species. Oolite.

it

• The obstetric forceps of Professor Simpson were
caiamarj.

I 2

suggested by the suckers of lue
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Ommastrephes, D’Orbigny. Sagittated calamaiy.

Etymology
,
omma, the eyes, and strepho, to turn.

Synonym, Hyaloteuthis (Gray).

Type
, 0. sagittatus, Lam.

Body cylindrical
;
terminal fins large and rhombic. Arms

with two rows of suckers, and sometimes an internal mem-
branous fringe. Tentacles short and strong, with four rows of

cups.

Pen consisting of a shaft with three diverging ribs, and a

hollow conical appendix. Length from one inch to nearly four

feet.

The sagittated calamaries are gregarious, and frequent the

open sea in all climates. They are extensively used in the cod-

fishery off Newfoundland, and are the principal food of the

dolphins and cachalots, as well as of the albatross and larger

petrels. The sailors call them “ sea-arrows,” or “ flying squids,”

from their habit of leaping out of the water, often to such a

height as to fall on the decks of vessels. They leave their eggs

in long clusters floating at the surface.

Distribution, 14 recent species
;
similar pens (4 species) have

been found fossil in the Oxford clay, Solenhofen
;

it may, how-
ever, be doubted whether they are generically identical. There

is 1 tertiary species.

Thysanotettthis, Troschel. ' 1857.

Etymology, thysanos, a fringe.

Arms sessile and webbed, but without hooks. Tentacles fur-

nished with cups. Fin long. Pen sagittate. Two recent

species, T. rhombus, T. elegans. Mediterranean.

Loliolus, Stp. 1856.

Pen horny, broad, with the shaft sharp-keeled; no muscular

bands to the funnel
;
suckers with a raised band. Left fourth

arm hectocotylised.

Distribution, 2 species. Indian Ocean.

Plesioteuthis, Wagner. 1S60.

Pen slender, with a central and two side ridges. Point

arrow-shaped. Arms with hooks.

Distribution
, 2 specie*. Lias. Solenhofen slate.
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Dosidicus, Stp. 1856.

Somewhat like Ommastrepkes. Lower portion of arms witl*

large suckers, and the extremity with numerous small sucker^

Tentacles with four or five hooks.

Distribution

,

1 species. Mediterranean.

Family IV.—BELEioTTiDiE.

Shell consisting of a pen, terminating posteriorly in a cham-
bered cone, sometimes invested with a fibrous guard. The air-

cells of the phragmocone are connected by a siphuncle, close to

the ventral side.

Belemnites, Lamarck. 1801.

Etymology
,
belemnon, a dart.*

Example, B. puzosianus, PI. II., Fig. 5.

Phragmocone horny, slightly nacreous, with a minute globular

nucleus at its apex
;
divided internally by numerous concave

septa. Pen represented by two nacreous bands on the dorsal

side of the phragmocone, and produced beyond its rim, in the

form of sword-shaped processes (PI. II., Fig. 5).f Guard
fibrous, often elongated and cylindi ical

;
becoming very thin in

front, where it invests the phragmocone.} Suckers provided

with horny hooks.

More than 100 species of belemnites have been found in a

fossil state, ranging from the lias to the chalk, and distributed

over all Europe. A few species have been found in the chalk

* The termination ites (from lithos, a stone) was formerly given to all fossil genera

t Five specimens were at one time in Dr. Mantell’s cabinet, and others are in the

British Museum; they were obtained by William Buy in the Oxford clay of Christian

Malford, Wilts. A still finer specimen, in Mr. Montefiore’s collection, was recentlj

obtained from the lias of Dorsetshire by Mr. Day. The last chamber of a lias

belemnite in the British Museum is 6 inches long, and 2| inches across at the smallei

end
;
a fracture near the siphuncle shows the ink-bag. Tire phragmocone of a specimen

corresponding to this in size measures 7| inches in length.

$ The specific gravity of the guard is identical with that of the shell of the recem
pinna, and its structure is the same. Parkinson and others have supposed that it w<u
originally a light and porous structure, like the cuttle bone; but the mucro of tin

6epiostaire, with which alone it is homologous, is quite as dense as the belemnite. Wt
are indebted to Mr. Alex. Williams, M.B.C.S., for the following specific gravities oi

recent and fossil shells, compared with water as 1,000 :

—

Belemnites puzosianus, Oxford clay 2,674

Belemnitella mucronata, chalk 2,677

Pinna, recent, from the Mediterranean 2,607

Trichites plottii, from the inferior oolite 2,670

Conus monile, recent 2,910

Conus ponderosus, Miocene, Touraine 2,713
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of Southern India, and a few more in the Jurassic formation of

the Himalayas. The phragmocone of the belemnite, which re-

presents the terminal appendix of the calamaries, is divided into

air-chambers, connected by a small tube
(
siphuncle), like the

shell of the pearly nautilus. It is exceedingly delicate, and
usually owes its preservation to the infiltration of calcareous

spar : specimens frequently occur in the lias, with the meniscus-
shaped casts of the air-chambers loose, like a pile of watch-
glasses. It is usually eccentric, its apex being nearest to the

ventral side of the guard. The guard is very variable in its

proportions, being sometimes only half an inch longer than the

phragmocone, at others one or two feet in length. These
variations probably depend to some extent on age and sex

;

M. D’Orbigny believes that the shells of the males are always
(comparatively) long and slender

;
those of the females are at

first short, but afterwards growing only at the points, they

become as long in proportion as the others. The guard always

exhibits (internally) concentric lines of growth
;
in B. irregularis

its apex is hollow. Our knowledge of this genus now extends

to the form and proportions of the body, arms, the hooks, ink-

bag, one type of pro-ostracum and beak. The belemnites have
been divided into groups by the presence and position of furrows

on the surface of the guard.

Section I. Acceli (Bronn.), without dorsal or ventral grooves.

Sub-section 1. Acuarii, without lateral furrows, but often

channelled at the extreme point.

Type
,
B. acuarius. 20 species. Lias—Neocomian.

Sub-section 2. Clavati, with lateral furrows.

Type
,
B. clavatus. 3 species. Lias.

Section II. Gastrocceli (D’Orb.), ventral groove distinct.

Sub-section 1. Canaliculati, no lateral furrows.

Type
,
B. canaliculatus. 5 species. Inferior oolite—Great

oolite.

Sub-section 2. JIastati, lateral furrows distinct.

Type
,
B. hastatus. 19 species. Upper lias—Gault.

Section III. Notocceli (D’Orb.), with a dorsal groove,

and furrowed on each side.

Type, B. dilatatus. 9 species. Neocomian.
The belemnites appear to have been gregarious, from the

exceeding abundance of their remains in many localities, as in
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some of the marlstone quarries of the central counties, and the

lias cliffs of Dorsetshire. It is also probable that they lived in

a moderate depth of water, and preferred a muddy bottom to

rocks or coral-reefs, with which they would be apt to come in

perilous collision. Belemnites injured in the lifetime of the

animal have been frequently noticed.

Belemnitella, D’Orb.

Synonym
,
Actinocamax, Miller (founded on a mistake.)

Type, B. mucronata, Sby. PI. II., Pig. 6.

Distribution, Europe
;
North America. 6 species. UppeT

greensand and chalk.

The guard of the belemnitella has a straight fissure on the

ventral side of its alveolar border
;

its surface exhibits distinct

vascular impressions. The phragmocone is never preserved, but
casts of the alveolus show that it was chambered, that it had
a single dorsal ridge, a ventral process passing into the fissure

of the guard, and an apical nucleus.

XlPHOTEUTHIS, Hux. (1864).

Shell with a lung phragmocone enveloped in a calcareous

sheath.

Fossil. 1 species. Lias. England.

Acanthoteuthis (Wagner), Munster.

Etymology
,
acantha, a spine, and teuthis.

Synonyms, Kalaeno (Munster). Belemnoteuthis ?

Type, A. prisca, Ruppell.

Founded on the fossil hooks of a calamary, preserved in the

Oxford clay of Solenhofen. These show that the animal had
ten nearly equal arms, all furnished with a double series of

homy claws, throughout their length. A pen like that of the
ommastrephes has been hypothetically ascribed to these arms,
which may, however, have belonged to the belemnite or the
belemnoteuthis.

Fossil. 17 species. Oolite.

Belemnoteuthis (Miller, Pearce, 1842).

Type, B. antiquus (Cunnington), Fig. 40.

Shell consisting of a phragmocone, like that of the belemnite

;

a homy dorsal pen with obscure lateral bands; and a thin
fibrous guard, with two diverging ridges on the dorsal side.
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Animal provided with arms and tentacles of nearly equal

length, furnished with a double

alternating series of horny hooks,

from 20 to 40 pairs on each arm

;

mantle free all round; fins large,

medio-dorsal (much larger than in

Fig. 40).

Fossil in the Oxford clay of

Chippenham. Similar horny claws

have been found in the lias of

Watchett, and a guard equally thin

is figured in Buckland’s Bridge-

water Treatise, t. 44, Fig. 14.

In the fossil calamary of Chip-

penham the shell is preserved along

with the muscular mantle, fins,

ink-bag, funnel, eyes, and tentacles

with their horny hooks. All the

specimens were discovered, and de-

veloped with unexampled skill, by
William Buy, of Sutton, near Chip-

penham.

CONOTETJTHIS, D’Ol'b.

Type, C. Dupinianus, D’Orb.
FI. II., Fig. 9. Neocomian, France

;

Gault, England.

Phragmocone slightly curved. Pen elongated, very slender.

This shell, which is like the pen of an ommastrephe, with a

chambered cone, connects the ordinary calamaries with the

belemnites.

Family Y.—Sepiaile.

Shell (cuttle-bone, or sepiostaire
)
calcareous

;
consisting of a

broad laminated plate, terminating behind in a hollow, imper-

* Fig. 40. Belemnoteuthis antiquus , £, ventral side, from a specimen in the cabinet

of William Cunnington, Esq., of Devizes. The last chamber of the phragmocone is

preserved in this specimen, a, represents the dorsal side of an uncompressed phrag-

mocone from the Kelloway rock, in the cabinet of J. G-. Lowe, Esq. ; c, is an ideal

. section of the same. Since this woodcut was executed a more complete specimen has

been obtained for the British Museum ; tho tentaales are not longer than the ordinary

aims, owing, perhaps, to their partial retraction ; this specimen is figured in Dr.

Mantell’s “ Petrifactions and their Teachings.” d, is a single hook, natural size. The

specimens belonging to Mr. Cunnington and the late Mr. C. Pearce show the large

acetabular bases of the hooks.

Fig. 40. Belemnoteuthis.*
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fectly chambered apex
(
mucro). Animal with elongated ten

tacles, expanded at their ends.

Sepia (Pliny), Linnaeus.

Type, S. officinalis, L. PI. I., Fig. 5.

Synonyms, Bclosepia, Yoltz. (B. sepioidea, PI. II., Fig. 3,

mucro only.) Palaeoteuthis, Eoem.
Body oblong, with lateral fins as long as itself. Arms with

foui’ rows of suckers. Mantle supported by tubercles fitting into

sockets on the neck and funnel. Length 3 to 28 inches.

Shell as wide and long as the body; very thick in front,

concave internally behind
;
terminating in a prominent mucro.

The thickened part is composed of numerous plates, separated

by vertical fibres, which render it very light and porous. S.

Orbignyana, PI. II., Fig. 2.

The cuttle-bone was formerly employed as an antacid by
apothecaries; it is now only used as “pounce,” or in casting

counterfeits. The bone of a Chinese species attains the length

of 1^ foot. (Adams.)

The cuttle-fishes live near shore, and the mucro of their shell

seems intended to protect them in the frequent collisions they
are exposed to in swimming backwards. (D’Orbigny.)

Distribution, 30 species. World-wide ; 2 British.

Fossil, 10 species. Oxford clay, Solenhofen. Several species

have been founded on mucrones from the Eocene of London and
Paris. PI. II., Fig. 3. S. ungula occurs fossil in Texas.

Spirtjxirostra
,
D’Orb.

Type, S. Bellardii (D’Orb.). PI. II., Fig. 4. Miocene,
Turin.

Shell, mucro only known
;
chambered internally

; chambers
connected by a ventral siphuncle ; external spathose layer pro-
duced beyond the phragmocone into a long pointed beak.

Beloptera (Blainville), Deshayes.

Etymology, belos, a dart, and pteron, a wing.

Type, B. belemnito'ides, Blainville. PI. II., Fig. 7.

Shell, mucro (only known) chambered and siphuncled
; winged

externally.

Foasil, 4 species. Eocene. Paris
; Bracklesham.

Belemnosis, Edwards.

Type, B. anomalus, Sby. species. Eocene. Highgate (unique).
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Shell, mucro chambered and siphuncled
;
without lateral wings

or elongated beak.

Helicerus, Dana.

Example, H. Fugiensis. Only species known.
Shell like a belemnite, half-inch in diameter

;
guard thick,

sub-cylindrical, fibrous
;
phragmocone slender, terminating in a

fusiform spiral nucleus. In slate rock, Cape Horn.

Family VI.—SpiRUtLiDja.

Shell entirely nacreous
;
discoidal

;
whorls separate, chambered

[polythalamous)

,

with a ventral siphuncle.

Spirula, Lam., 1801.

Synonym, Lituus, Gray.

Example, S. lsevis (Gray). PI. I., Fig. 9.

Body oblong, with minute terminal fins. Mantle supported

by a cervical and two ventral ridges and grooves. Arms with

six rows of very minute cups. Tentacles elongated. Funnel

valved.

Shell placed vertically in the posterior part of the body, with

the involute spire towards the ventral side. The last chamber
is not larger in proportion than the rest

;
its margin is organically

connected
;

it contains the ink-bag.

The delicate shell of the spirula is scattered by thousands on

the shores of New Zealand
;

it abounds on the Atlantic coasts,

And a few specimens are yearly brought by the Gulf-stream,

jnd strewed upon the shores of Devon and Cornwall. But the

Animal is only known by a few fragments, and one perfect

specimen, obtained by Mr. Percy Earl on the coast of New
Zealand.

Distribution, 3 species. All the wanner seas.

Order II.

—

Tetrabranchiata.

Animal creeping
;
protected by an external shell.

Head retractile within the mantle. Eyes pedunculated. 1Man-

dibles calcareous. Arms very numerous. Body attached to the

shell by adductor muscles, and by a continuous horny girdle.

Branchiae four. Funnel formed by the union of two lobes, which

do not form a complete tube.

Shell external, camerated (polythalamous) and siphuncled ; the

inner layers and septa nacreous
;
outer layers porcellanous.*

* Tho Chinese carve a variety of patterns in the outer opaque layer of the nautilus

shell, relieved by the pearly ground beneath.
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It was long ago remarked by Dillwyn, that shells of the car-

nivorous gasteropods were almost, or altogether, wanting in tho

palaeozoic and secondary strata; and that the office of these

animals appeared to have been performed, in the ancient seas,

by an order of cephalopods, now nearly extinct. Above 2,000

fossil species belonging to this order are now known by their

shells
;
whilst their only living representatives are a few species

of nautili.*

The shell of the tetrabranchiate cephalopods is an extremely
elongated cone, and is either straight, or variously folded, or

coiled.

It is straight in .

hent on itself in

curved in

spiral in

discoidal in .

discoidal andproduced in

involute in .

orthoceras

ascoceras

cyrtoceras

trochoceras

gyroceras

lituites

nautilus

baculites.

ptychoceras.

toxoceras.

turrilites.

crioceras.

ancyloceras.

ammonites.
Internally, the shell is divided into cells or chambers, by a

series of partitions [septa), connected by a tube or siphuncle. The
last chamber only is occupied by the animal. The others are

probably occupied in succession. They are empty during life,

but in fossil specimens they are often filled with spar. When
the outer shell is removed (as often happens to fossils), the edges
of the septa are seen (as in PL III., Figs, 1, 2). Sometimes they
form curved lines, as in nautilus and orthoceras, or they are
zigzag, as in goniatites (Fig. 60), or foliaceous, as in the ammonite
(Fig. 41).

* The frontispiece, copied from Professor Owen’s Memoir, represents the animal of

the first nautilus, captured off the New Hebrides, and brought to England by Mr.
Bennett ; it is drawn as if lying in the section of a shell, without concealing any part

of it. The woodcut, Fig. 50, is taken from a more perfect specimen, subsequenrly
acquired by the British Museum, in which the relation of the animal to its shell is

accurately shown.

t A. heterophyllus, Sby., from the lias, Lyme Begis. British Museum. Only one
side is represented ; the arrow indicates the dorsal saddle.
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The outlines of the septa are termed sutures ;* when they are

folded the elevations are called saddles
,
and the intervening de-

pressions lobes. In ceratites (Fig. 61) the saddles are round, the

lobes dentated ; in ammonites both lobes and saddles are extremely

complicated. Broken fossils show that the septa are nearly flat

in the middle, and folded round the edge (like a shirt-frill),

where they abut against the outer shell-wall (Fig. 44).

The siphuncle of the recent nautilus is a membranous tube,

with a very thin nacreous investment
;
in most of the fossils it

consists of a succession of funnel-shaped, or bead-like tubes.

In some of the oldest fossil genera, actinoceras, gyroceras, and
phragmoceras, the siphuncle is large, and contains in its centre a

smaller tube, the space between the two being filled up with

radiating plates, like the lamellae of a coral. The position of the

siphuncle is very variable
;
in the ammonitidce it is external

,
or

close to the outer margin of the shell (Fig. 44) In the nautilidce

it is usually central (Fig. 42), or internal (Fig. 43).

Q
Fig. 42. Nautilus. Fig. 43. Clymenia.

The air-cliambers of the recent nautilus are lined by a very

thin, living membrane; those of the fossil orthocerata retain

indications of a thick vascular lining, connected with the animal

by spaces between the beads of the siphuncle. J

The body-chamber is always very capacious ;
in the recent

nautilus its cavity is twice as large as the whole series of air-

cells; in the goniatite (Fig. 46) it occupies a whole whorl, and

has a considerable lateral extension; and in ammonites communis

it occupies more than a whorl.

The margin of the aperture is quite simple in the recent nautilus,

* From tlieir resemblance to the sutures of the 6kull.

t Fig. 42. Nautilus Pompilius, L. Fig. 43. Clymenia striata,
Miinst., see PI. II.,

Fig. 16. Fig. 44. Ilamites cylindraceus, Defr., see Fig. 65.

t Most of the so-culled spongaria are detached septa of an orthoceras, from the

Upper Ludlow rock, in which the vascular markings distinctly radiate from the

siphur.de. Mr. Jones, Warden of Clan Hospital, has several of these in apposition.

Fig. 44. Hamites.t
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and affords no clue to the many curious modifications observable

in the fossil forms. In the ammonites we frequently find a dorsal

process, or lateral projections, developed periodically, or only in

the adult (Fig. 62, and PI. III., Fig. 5).

In phragmoceras and gomphoceras (Figs. 47, 48) the aperture is

so much contracted that it is obvious the animal could not have

withdrawn its head into the shell like the nautilus.

Fig. 47. Gomphoceras Fig. 48. Pliragmoceras.

f

M. Barrande, from whose great work on the Silurian Forma-
tions of Bohemia these figures are taken, suggests that the lower

part of the aperture (s s), which is almost isolated, may have

* Fig. 45. Section of Ammonites obtusus, Sby. lias, Lyme Eegis ; from a very young
specimen. Fig. 46. Section of yoniatites sphcericus, Sby. carb. limestone, Bolland (in

the cabinet of Mr. Tennant). The dotted lines indicate the lateral extent of the

body-chamber. *

t Fig. 47. Gomphoceras Bohemicum (Barrande), reduced view of the aperture ; s,

the siphonal opening. Fig. 48. Phragmoceras callistoma (Barr.), both from the U,

Silurian, Bohemia
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served for the passage of the funnel, -whilst the upper and larger

space (c c) was occupied by the neck
;
the lobes probably indicate

the position of the external arms.

The aperture of the pearly nautilus is closed by a disk or hood
(Fig. 50, h), formed by the union of the two dorsal arms, which
correspond to the shell-secreting arms of th9 argonaut.

In the extinct ammonites we have evidence that the aperture

was guarded still more effectively by a horny or shelly operculum

,

secreted, in all probability, by these dorsal arms. In one group
(arietes), the operculum consists of a single

piece, and is horny and flexible.* In the

round-backed ammonites the operculum is

shelly, and divided into two plates by a

straight median suture (Fig. 49). They were
described in 1811, by Parkinson, who called

them trigonellites
,
and pointed out the re-

semblance of their internal structure to the

cancellated tissue of bones. Their external

surface is smooth or sculptured
;
the inner

side is marked bylines of growth. Forty-five kinds are enume-
rated by Bronn

;
they occur in all the strata in which ammonites

are found, and a single specimen has been figured byM. D’Archiac,

from the Devonian rocks of the Eifel, where it was associated

with goniatites.%

Calcareous mandibles
,
or rhyncholites (F. Biguet), have been

obtained from all the strata in which nautili occur
;
and from

their rarity, their large size, and close resemblance to the man-
dibles of the recent nautilus, it is probable that they belonged

only to that genus. § In the Muschelkalk of Bavaria one

* This form was discovered by the late Miss Mary Arming, the indefatigable collector

of the lias fossils of Lyme Regis, and described by Mr. Strickland, Geol. Journal, vol. i.,

p. 232. Also by M. Voltz, Mem. de l’Institut, 1837, p. 48.

t Trigonellites lamellosus. Park. Oxford clay, Solenhofen (and Chippenham),

associated with ammonites lingulatus
,
Quenstedt. (= A. Briglitii, Pratt). From a

specimen in the cabinet of Charles Stokes, Esq.

t The trigonellites have been described by Meyer as bivalve shells, under the generic

name of aptychus ; by Deslongchamps under the name of Munsteria. M. D’Orbigny

regards them as cirripedes ! M. Desliayes believes them to be gizzards of the

ammonites. M. Coquand compares them with teudopsis; an analogy evidently sug-

gested by some of the membranous and elongated forms, such ns T. sanguinolarius .

found with am. depressus, in the lias of Boll. Ruppell, Voltz, Quenstedt, and Zieten,

regard the trigonellites as the opercula of ammonites, an opinion also entertained by

many of the most experienced fossil collectors in England. Some of them have been

described by Rollo (1862) as Ci/clidia and Scap/iatiidia.

$ M. D’Orbigny lias manufactured two genera of calamaries out of these nautilus

beaks (rhynchoteuthis and palaotcnthis). In the innumerable sections of ammonites

which have been made, no truces of the mandibles have ever been discovered.
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nautilus (N. arietis, Reinecke,= N. bidorsatus, Scblotbeim), is

found, and two kinds of rhyncholite

;

one sort, corresponding

with the upper mandible of the recent nautilus, has been called

“ rhyncholites hirundo” (PI. II., Fig. 11); the other, which
appears to be only the lower mandible of the same species, has

been described under the name of “ conchorhynchus avirostris.”*

They also occur in the belemnite beds of the middle lias of

Dorsetshire
;
these latter are very different in form from those

of nautili in the lower lias, and may probably belong to

belemnites.

In studying the fossil tetrabranchiata
,
it is necessary to take

into consideration the varying circumstances under which they

have been preserved. In some strata (as the lias of Watchett)
the outer layer of the shell has disappeared, whilst the inner

nacreous layer is preserved. More frequently only the outer

layer remains
;
and in the chalk formation the whole shell has

perished. In the calcareous grit of Berkshire and Wiltshire the

ammonites have lost their shells
;

but perfect casts of the

chambers, formed' of calcareous spar, remain, f
Fossil orthocerata and ammonites are evidently in many

instances dead shells, being overgrown with corals, serpulce, or

oysters
; every cabinet affords such examples. In others the

animal has apparently occupied its shell, and prevented the

ingress of mud, which has hardened all around it
;
after this it

has decomposed, and contributed to form those phosphates and
sulphides commonly present in the body-chamber of fossil shells,

and by which the sediment around them is so often formed into

a hard concretion.;}; In this state they are permeated by mineral

water, which slowly deposits calcareous spar, in crystals, on
their walls

;
or by acidulous water, which removes every trace

of the shell, leaving a cavity, which at some future time may
again become filled with spar, having the form of the shell but
not its structure. In some sections of orthocerata it is evident
that the mud has gained access to the air-cells

;
but the cham-

bers are not entirely filled, because their lining membrane has
contracted, leaving a space between itself and certain portions
of the walls, which correspond in each chamber.
The tetrabranchs could undoubtedly swim, by their respira-

tory jets
;
but the discoidal nautili and ammonites are not well

4 Lepas avirostris (Sehlotheim), described by Blainvillo as the beak of a brackiopodj

t Called spondylolites by old writers.

t In he alum-shale of Whitby innumerable concretions are found, which, when
struck with the hammer, split open and disclose an ammonite. See Dr. Mantell’a
** Thoughts on a Pebble,” p. 2L
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calculated, by their forms, for swimming; and the straight-

shelled orthocerata and baculites must have held a nearly vertical

position, head downwards, on account of the buoyancy of their

shells. The use of the air-chambers is to render the whole
animal (and shell) of nearly the same specific gravity with the

water.* The object of the numerous partitions is not so much
to sustain the pressure of the water, as to guard against the

collisions to which the shell is exposed. They are most compli-

cated in the ammonites
,
whose general form possesses least

strength, f The purpose of the siphuncle (as suggested by Mr.
Searles Wood) is to maintain the vitality of the shell during the

long life which these animals certainly enjoyed. Mr. Forbes
has suggested that the inner course of the hamites broke off as

the outer ones were formed. But this was not the case with the

orthocerata, whose long straight shells were particularly exposed

to danger
;
in these the preservation of the shell was provided

for by the increased size and strength of the siphuncle, and
its increased vascularity. In endoceras we find the siphuncle

thickened by internal deposits, until in some of the very cylin-

drical species it forms an almost solid axis.

The nucleus of the shell is rather large in the nautili, and
causes an opening to remain through the shell, until the umbilicus

is filled up with a callous deposit
;
several fossil species have

always a hole through the centre.

In the ammonites, the nucleus is exceedingly small, and the

whorls compact from the first.

It has been stated that the septa are formed periodically
;
but

it must not be supposed that the shell-muscles ever become
detached, or that the animal moves the distance of a chamber
all at once. It is most likely that the adductors grow only in

front, and that a constant waste takes place behind, so that they

are always moving onward, except when a new septum is to be

formed
;
the septa indicate periodic rests.

The consideration of this fact, that the nautilus must so

frequently have an air-cavity between it and its shell, is alone

sufficient to convince us that the chambered cephalopods could

* A nautilus pompilius (in the cabinet of Mr. Morris) weighs lib., and when the

siphuncle is secured, it floats with a £lb. weight in its aperture. The animal would

have displaced two pints (= 2pbs.) of water, and therefore, if it weighed 31bv, the

specific gravity of the animal and shell would scarcely exceed that of salt water.

t The siphuncle and lobed septa did not hold the animal in its shell, as Von Buch

imagined : that was secured by the shell-muscles. The complicated sutures perhaps

indicate lobed ovaries; they occur in genera which must have produced very small
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not exist in very deep water. They were probably limited to

a depth of 20 or 30 fathoms at the utmost.*

It is certain that the sexes were distinct in the tetrabranchiata.

M. D’Orbigny, noticing that there were two varieties of almost

every kind of ammonite— one compressed, the other inflated

—naturally assumed that the first were the shells of male indi-

viduals (g), the second of females (9). Dr. Melville has made
a similar suggestion with respect to the nautili

;
namely, that

the umbilicated specimens are the males, the imperforated shells,

females. Professor Yan der Hoeven has described the difference

in the shells of the two sexes
; f but these are trivial as com-

pared with those presented by the animals. The most marked
is that while the female has twelve retractile tentacles, the male
has only eight, while the other four tentacles are coalesced

together to form an organ called the spadix.

In 1865, M. Barrande published the plates to his second

volume on the Cephalopods of Bohemia. We have not been
able to see this wqrk : but it contains 107 plates, with figures of

200 species of cephalopods, belonging to the genera Goniatites,

Nothoceras, Trochoceras, Bercoceras, Lituites
,
Phragmoceras

,
Gorn-

phoceras, and Ascoceras.

Family I.

—

Nautilld^e.

Shell. Body-chamber capacious. Aperture simple. Sutures

simple. Siphuncle central or internal. (Figs. 50, 51.)

Nautilus, Breynius, 1732.

Shell involute or discoidal, few-whorled. Siphuncle central or

sub-central.

In the recent nautili, the shell is smooth, but in many fossil

species it is corrugated, like the patent iron-roofing, so remark-
able for its strength and lightness. (Buckland.) See PI. II.,

Fig. 10.

The umbilicus is small or obsolete in the typical nautili, and
the whorls enlarge rapidly. In the palocozoic species, the
whorls increase slowly, and are sometimes scarcely in contact.

The last air-cell is frequently shallower in proportion than the

rest.

* By deep water, naturalists and dredgers seldom mean more than 25 fathoms, a

comparatively small depth, only found near coasts and islands. At 100 fathoms the

pressure exceeds 2651bs. to the square inch. Empty bottles, securely corked, and sunk
with weights beyond 100 fathoms, are always crushed. If filled with liquid, the cork

3 driven in, and the liquid replaced by salt water ; and in drawing the bottle up again
the cork is returned to the neck of the bottle, generally in a reversed position. (Sir F,
Beaufort.)

t Annals of Natural History, vol. xix. 1857.
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Animal. In the recent nautilus, the mandibles are horny,
but calcified to a considerable extent

;
they are surrounded by

a circular fleshy lip, external to which are four groups of labial

tentacles, twelve or thirteen in each group
;
they appear to answer

Fig. 50. Nautilus pompilius in its shell.*

to the buccal membrane of the calamary (Fig. 1). Beyond these,

on each side of the head, is a double series of arms, or brachial

tentacles, thirty-six in number
;
the dorsal pair are expanded,

and united to form the hood, which closes the aperture of the

shell, except for a small space on each side, which is filled by
the second pair of arms. The tentacles are lamellated on their

inner surface, and are retractile within sheaths, or “ digita-

tions,” which correspond to the eight ordinary arms of the

* This woodcut and eighteen others illustrating the tetrabranchiata
,
are the property

of Dr. Gray, to whom we are indebted for their use. Fig. 50 represents the recent

nautilus, as it appears on the removal of part of the outer shell-wall (from the

specimen in the British Museum). The eye is seen in the centre, covered by the hood

(A)

;

t, tentacles, nearly concealed in their sheaths
; /, funnel

; m, margin of the

mantle, very much contracted ; n, nidamental gland ; a, c, air-cells and siphuncle ; *,

portion of the shell ; a, shell-muscle. The internal organs are indicated by dotted

linen ; b
,
branchiae

;
A, heart and renal glands

; c, crop; g, gizzard ; l, liver ; o. ovary.
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cuttle-fishes
;
their superiority in number being indicative of a

lower grade of organisation. Besides these there are four ocular

tentacles
,
one behind and one in front of each eye

;
they seem

to be instruments of sensation, and resemble the tentacles of

doris and aplysia. (Owen.) On the side of each eye is a hollow

plicated process, which is not tentaculiferous. This process

bears the external ears. The cavity leads to the auditory cap-

sule, along a passage lined with a glandular membrane. The
respiratory funnel is formed by the folding of a very thick

muscular lobe, which is prolonged laterally on each side of the

head, with its free edge directed backwards into the branchial

cavity
;
behind the hood it is directed forwards, forming a lobe

which lies against the black-stained spire of the shell (Fig. 50 s).*

Inside the funnel is a valve-like fold (Fig. 51s). The margin
of the mantle is entire, and extends as far as the edge of the

shell
; its substance is firm and muscular as far back as the

line of the shell-muscles and horny girdle, beyond which it is

thin and transparent. The shell-muscles are united by a narrow
tract across the hollow occupied by the involute spire of the

shell ; and are thus rendered horse-shoe shaped. The siphuncle

is vascular
;

it opens into the cavity containing the heart
(
peri-

cardium
), and is most probably filled with fluid from that

cavity (Owen).

Respecting the habits of the nautilus very little is known

:

the specimen dissected by Professor Owen had its crop filled

with fragments of a small crab, and its mandibles seem well

adapted for breaking shells. The statement that it visits

the surface of the sea of its own accord is, at present, uncon-
firmed on observation, although the air-cells would doubtless

enable the animal to rise by a very small amount of muscular
exertion.

Professor Owen gives the following passage, from the old

Dutch naturalist, Rumpbius, who wrote, in 1705, an account of

the rarities of Amboyna. “ When the nautilus floats on the
water, he puts out his head and all his tentacles, and spreads
them upon the water, with the poop of the shell above water-,

* Tlie funnel is considered to be the homologue of the foot of the gasteropods by LoWn,
a conclusion with which we cannot agree. The cephalopoda ought to be compared with
the larval gasteropods, in which the foot only serves to support an operculum ; or with
the floating tribes in which the foot is obsolete, or serves only to secrete a nidamental
ratt (ianthina). However, on examining the nautilus preserved in the British Museum,
and finding that the funnel was only part of a muscular collar, which extends all round
the neck of the animal, we could not avoid noticing its resemblance to the siphonal
lappets of paludina, and to that series of lappets (including the operculigcrous lobe)
wnich surrounds the trochus (Fig. 114).
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but at tbe bottom be creeps in tbe reverse position, with his

boat above him, and with his head and tentacles upon the

ground, making a tolerably quick progress. He keeps himself

chiefly upon the ground, creeping also sometimes into the nets

of the fishermen; but after a storm, as the weather becomes

calm, they are seen in troops, floating on the water, being driven

up by the agitation of the waves. This sailing, however, is not of

long continuance ;
for having taken in all their tentacles, they

upset their boat, and so return to the bottom.”

Distribution
,
3 or 4 species. Chinese seas, Indian Ocoan,

Persian Gulf.

Fossil, about 188 species. In all strata, South and North
America (Chili). Europe. S. India.

There are two types of ornamentation in nautili—the smooth
and the longitudinally striated ; the latter are almost _exclu -

sivolv oolitic, and at present only 1 species is known in Indian
cretaceous rocks

;
the smooth tvno is almost exclusively cre-

taceous , and is abundantly represented in India. D’Orbigny

* Ideal representation of the nautilus, when expanded, by Professor Loven, who
appears to have taken tho details from M. Valenciennes’ Memoir in the Archives du
Museum, vol. ii., p. 257. h, hood ; s, siphon. It is just possible that when tne

nautilus issues from its shell, the gas contained in the last, incomplete, air-chamber

may expand
; but this could not happen under any great pressure of water.
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has taken advantage of these characters for dividing the nautili

into three groups, viz., 1. Lcevigati. Nautili with smooth shells

ranging from the Permian epoch to the present time
;

2. Radiati.

Shells ornamented with transverse rihs, mainly cretaceous

;

and 3. Striati. Shells ornamented with longitudinal striae.

These are confined to the oolite in Europe. In India a few

species occur in the lower chalk.

Sub-genus. Aturia (Bronn). = Megasiphonia, D’Orb.

Type, N. zic-zac, Sby. PI. II., Eig. 12, London Clay,

Highgate.

Shell, sutures with a deep lateral lobe
;

siphuncle nearly

internal, large, continuous, resembling a succession of funnels.

Fossil, 4 species. Eocene
;
North America, Europe, India.

Sub-genus ? JDiscites, McCoy. Whorls all exposed
;
the last

chamber sometimes produced.

Fossil, 5 species. Lower Silurian.—Carb. limestone.

Temnocheilus, McCoy. Founded on the carinated species of

the carb. limestone, of which 5 are known.
Cryptoceras, D’Orb. Ascoceras, Barr. Pounded on N. dor-

salis, Phil., and one other species, in which the siphuncle is

nearly external.

Fossil, 16 species. Upper Silurian—Carb.

Lituites, Breynius.

Etymology, lituus, a trupipet.

Synonyms, Hortolus, Montf. (whorls separate). Trocholites,

Conrad.

Example, L. convolvans, Schl. L. lituus, Hisinger.

Shell, discoidal
;
whorls close or separate

;
last chamber pro-

duced in a straight line
;
siphuncle central or sub-central.

Fossil, 18 species. Silurian
;
North America, Europe.

Thochoceeas, Barrande, 1848.

Example, T. trochoides, Bar.

Shell nautiloid, spiral, depressed.

Fossil, 44 species. Upper Silurian
;
Bohemia.

Some of the species are nearly flat, and, having the last

chamber prodneed, would formerly have been considered
Lituites.
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Clymenia, Munster, 1832.

Etymology
,
Clymene, a sea-nymph.

Synonyms

,

Endosiphonites, Ansted. Sub-clymenia, D’Orb.

Example, C. striata, PI. II., Fig. 16 (Mus. Tennant).

Shell discoidal ; septa simple or slightly lobed
;

siphuncle

internal.

Fossil, 45 species. Upper Silurian—Mount. Limestone.

North America, Europe.

Family II.

—

Orthoceratldje.

Shell straight, curved, or discoidal; body chamber small;

aperture contracted, sometimes extremely narrow (Figs. 48,

49) ;
siphuncle complicated.

It seems probable that the cephalopods of this family were
not able to withdraw themselves completely into their shells,

like the pearly nautilus
;
this was certainly the case with some

of them, as M. Barrande has stated, for the siphonal aperture

is almost isolated from the cephalic opening. The shell appears

to have been often less calcified, but connected with more
vascular parts than in the nautilus

;
and the siphuncle often

attains an enormous development. In all this, there is nothing

to suggest a doubt of their being tetrabranchiate

;

and the chevron-

shaped coloured bands preserved on the orthoceras anguliferus, f

sufficiently prove that the shell was essentially external.

Orthoceras, Breyn.

Etymology, orthos,, straight, and ceras, a horn.

Synonyms
,
Cycloceras, McCoy. Gonioceras, Hall.}; Conoceras,

Bronn.
Example, O. Ludense (diagram of a longitudinal section)

PI. II., Fig. 14.

Shell straight; siphuncle central; aperture sometimes con-

tracted.

Fossil, 240 species. Lower Silurian—Lias
;
North America,

Australia, and Europe.

* Figs. 52, 53. Sutures of two species of Clymenia from Phillips’ Pal. Fos., Devon-
Bliire.

-f Figured by D’Arcliiac and Verneuil, Geol. Trans.

t Iheca and Tentaculitcs are provisionally placed with the Ptcropoda

:

they pro

bably belong here.
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The orthocerata are the most abundant and wide-spread shells

of the old rocks, and attained a larger size than any other fossil

shell. A fragment of an orthoceras, in the collection of Mr.
Tate of Alnwick, is a yard long, and 1 foot in diameter, its

original length must have been 6 feet. Other species, 2 feet in

length, are only 1 inch in diameter at the aperture.

Sub-genus. 1. Cameroceras, Conrad (= meliaand thoracoceras,

Fischer ?).

Siphuncle lateral, sometimes very large
(
simple ?).

Casts of these large siphuncles were called liyolites by Eichwald.

27 species. Lower Silurian—Trias? North America and
Europe.

2. Adinoceras (Bronn), Stokes. Siphuncle very large, in-

flated between the chambers, and connected -with a slender

central tube by radiating plates. 6 species. Lower Silurian

—

Carb.
;
North America, Baltic, and Brit.

3. Ormoceras, Stokes. Siphuncular beads constricted in the

middle (making the septa appear as if united to the centre of

each). 3 species. Lower Silurian—Devon; North America.
This sub-genus very much resembles, if it is not identical with,

the last mentioned.

4. Huronici
, Stokes. Shell extremely thin, membranous or

homy ? Siphuncle veiy large, central, the upper part of each
joint inflated, connected with a small central tube by radiating

plates. 3 species. Lower Silurian. Drummond Island, Lake
Huron.
Numerous examples of this curious fossil were collected by Dr.

Bigsby (in 1822), and by the officers of the regiments formerly
* Fig. 54. Adinoceras Iiicnardsoni, Stokes. Lake Winipeg. (Diagram reduced ±.)

Fig. 55. Ormoceras Bayfieldi ,
Stokes. Drummond Island. (From Mr. Stokes' papet

Geol Trans.)
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stationed on Drummond Island. Specimens have also been
brought home by the officers of many of the Arctic expeditions.

But with the exception of one formerly in the possession ot

Fig. 56. Huronia vertebralis.*

.Lieutenant Gibson, and another in the cabinet of Mr. Stokes,

the siphuncle only is preserved, and not a trace remains of septa

or shell wall. Some of those seen by Dr. Bigsby in the lime-

stone cliffs were 6 feet in length.

5. Endoceras, Hall (Conotubularia, Troost). Shell extremely

elongated, cylindrical. Siphuncle very large, cylindrical, lateral

;

thickened internally by repeated layers of shell, or partitioned

off by funnel-shaped diaphragms. 12 species. Lower Silurian,

New York.
Shell perforated by two distinct siphuncles ? 0. bisipho-

natum Sby, Caradoc sandstone, Brit.

“ Orthocerata with two siphuncles have been observed, but
there has always appeared something doubtful about them.

In the present instance, however, this structure cannot be
questioned.” (J. Sowerby.)
Small orthocerata of various species are frequently found in

the body chamber and open siphuncle of large specimens.! The
endoceras gemelliparum and proteiforme of Hall, appear to be
examples of this kind.

ffi Tritoceras=Divloceras, Salter. The shell is supposed to

* Fig. 56. Huronia vertebralis, Stokes, a from a specimen in the British Museum
presented by Dr. Bigsby. The septa are added from Dr. Bigsby’s drawing ; they were

only indicated in the specimen by “ colourless lines on the brown limestone.” b repre-

sents a weathered section, presented to the British Museum by Captain Kellett and

Lieutenant Wood, of H.M.S. Pandora. The figures are reduced £.

t Shells of Bellcrophon and Murchisonia are found under the same circumstances.
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have resembled Gomoceras
,
and tbe external tube to be a simple

cavity, formed by tbe approximation of tbe lateral angles.

Disoosorus (conoideus
)

Hall, 1852. Pal. New York. Tbis

<5ssil appears to be a sipbuncle similar to those figured by Dr.

Bigsby in 1824 (Geol. Trs. I., PL 30, f. 6), and which have been
correctly referred to tbe ortbocerata by Quenstedt.

Gomphoceras, J. Sby. 1839.

Etymology, gomphos, a club
;
and ceras, a born.

Synonyms, Apioceras (Fischer). Poterioceras (McCoy).
Type, G. pyriforme, Sby., Fig. 58, and G. Bohemicum, Ear.

Fig. 47.

Shell, fusiform or globular, with a tapering apex
; aperture

contracted in tbe middle
;
sipbuncle moniliform, sub-central.

Distribution, 27 species. Lower Silurian—Carb. North
America, Europe, Brit. Barrande figures 70 species in Yol. II.

of bis “ Systeme Silurien,” 1865, nearly all ofwhich are believed
to be new. .

Oncoceras, Hall.

Etymology, oncos, a protuberance.

Type, 0. constrictum, Hall. Trenton limestone.
* Fig. 57. Diagram of an endoceras (after Hall), a, shell-wall; b, wall of sipbuncle

tcc, diaphragms (“embryo-tubes” of Hall).

t Fig. 58. Gomphoceras pyriforme. L. Ludlow rock, Mocktree Hill, Herefordshiro
(From Murchison’s Silurian Syst. reduced j.) s, beaded sipliuncle.

K
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Shell, like a curved gomphoceras ; sipliuncle external.

Distribution, 3 specios. Silurian, New York.

Phragmoceras, Broderip.

Etymology, phragmos, a partition, and ceras, a horn.

Type, P. ventricosum (Steininger species), Pl. II., Fig. 15.

Shell curved, laterally compressed
;
aperture contracted in the

middle ;
siphuncle, ventral, radiated. Example, P. callietoma,

Bar., Fig. 48.

Distribution, 15 species. Lower Silurian— Carb.
;

Brit.,

Germany.

Cyrtoceras, Goldf., 1832.

Etymology, curtos, curved, ceras, horn.

Synonyms, Campulites, Desh., 1832 (including gyroceras).

Aploceras, D’Orbigny. Campyloceras and trigonoceras, McCoy.
Gyroceras, D’Orbigny.

Example, C. hybridum, Volborthi, andBeaumonti (Barrande).

Shell curved
;
siphuncle small, internal, or sub-central.

Fossil, 84 species. Lower Silurian—Carb.
;
North and South

America and Europe.

Fig. 50.*

Gyroceras, Mover, 1829.

Etymology, gyros, a circle, and ceras.

Synonym, Nautiloceras, D’Orbigny.
Example, G. eifeliense, D’Arch. (PI. II., Fig. 13). Devonian;

Eifel.

* Fig. 59. Gyroceras Goldfussii. (= ornatum Goldf.). b, siphuncle cf G. depreisum.

,

Goldf. so. Devonian. ELfeL From MM. D’Arehia»' and Verneuil.
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Shell nautiloid ;
whorls separate

;
siphuncle excentric, radiated.

Fossil, 17 species. Upper Silurian—Trias ? North America

and Europe.

Thoracoceras, Fischer, 1844.

Synonym, Melia, Fischer (not L.).

Type, T. vestitum.

Shell straight, elongated, conical, with a small lateral straight

siphuncle.

Fossil, 20 species. Lower Silurian—Carb. United States

and Europe.

Nothoceras, Barrande, 1856.

Shell nautiloid, slightly involute ;
septa slightly arched, with-

out lobes.

Fossil, 1 species. Upper Silurian.

Family III.

—

Ammonited.®.

Shell. Body-chamber elongated
;
aperture guarded by processes,

and closed by an operculum
;
sutures angulated, or lobed and

foliated
;
siphuncle external (dorsal, as regards the shell).

The shell of the ammonitidce has essentially the same structure

as that of the nautilus. It consists of an external porcellanous*

layer, formed by the collar of the mantle only and of an internal

nacreous lining, deposited by the whole extent of its visceral

surface. There is an ammonite in the British Museum, evidently

broken and repaired during the life of the animal, f which shows
that the shell was deposited from within. In some species of

ammonites the collar of the mantle forms prominent spines on
the shell, which are too deep for the visceral mantle to enter

;

they are therefore partitioned off (as in A. armatus, Lias) from
the body whorl and air cells, and not exhibited in casts.

The baculites and ammonites of the section cristati acquire,

when adult, a process projecting from the outer margin of their

shell. Certain other ammonites (the ornati, coronati, &c.) form
two lateral processes before they cease to grow (PL III., Fig. 5).

As these processes are often developed in very small specimens,
it has been supposed that they are formed repeatedly in the life

of the animal (at each periodic rest) and are again removed when
growth recommences. These small specimens, however, may
be only dwarfs. In one ammonite, from the inferior oolite of

Normandy, the ends of these lateral processes meet, “ forming

* Its microscopic structure has not been satisfactorily examined
; Professor Forbca

detected a punctate structure in one species.

| A. serpentinus, Schloth, U. Lias, Wellingboro. Rev. A. W. Griesbach.

K 2
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an arch oyer the aperture and dividing it into two outlets, one

corresponding with that above the hood of the nautihis, which
gives passage to the dorsal fold of the mantle

;
the other with

that below the hood, whence issue the tentacles, mouth, and
funnel

;
such a modification, we may presume, could not take

place before the termination of the growth of the individual.”*

(Owen.)

M. D’Orbigny has figured several examples of deformed

ammonites
,
in which one side of the shell is scarcely developed,

and the keel is consequently lateral. Such specimens probably

indicate the partial atrophy of the branchiae on one side. In
the British Museum there are deformed specimens of A. obtusus,

amaltheus, and tuberculatus.

Fig. 60.

t

Goniatites, Do Haan.

Etymology
,
gonia angles, (should be written gonialites P).

Synonym, aganides, D’Orbigny (not Montf=-diwrm zic-zac).

Examples
,
G. Henslowi (PI. III., Fig. 1), G. sphericus (Figs

60 and 46).

Shell discoidal
;
sutures lobed

;
siphuncle dorsal.

Distribution, 197 species. Upper Silurian—Trias. Europe.

Bhabdoceras, Hauer, 1860.

Shell straight, orthoceratoid, with bold sculpture. Septa

with rounded lobes.

Distribution, 1 species. Trias. Germany.

* This unique and abnormal specimen is in the cabinet of S. P. Pratt, Esq.

t Fig. 60. Goniatites sphericus, Sby. Front and side views of a specimen from the

eorb. limestone of Derbyshire, in the cabinet of Mr. J. Tennant; the body-obamh®* f

%nd shell-wall have been removed artificially.



CEPHALOPODA. 197

Bacthites, Sandberger (=stenoceras, D’Orbigny ?).

Shell straight ;
sutures lobed.

Type

,

B. subconicus, Sbger.

Distribution
,
3 species. Devonian, Germany.

A
/ s

Fig. 61.*

Ceratites, De Haan.

Type

,

C. nodosus (PL III., Fig. 2).

Shell discoidal; sutures lobed, the lobes crenulated (Fig. 61).

Distribution
,
29 species. Devonian—Chalk. Europe, India.

M. D’Orbigny describes five shells from the gault and Upper
greensand as ceratites

;
but many ammonites have equally simple

sutures, when young.

Ammonites, Bruguiere.

Etymology, ammon, a name of Jupiter, worshipped in Libya
under the form of a ram. The ammonite is the cornu ammonis of

old authors. .

Synonyms, Orbulites, Lam. Planulites, Montf.
Shell discoidal

;
inner whorls more or less concealed

;
septa

undulated
;
sutures lobed and foliated

; siphuncle dorsal.

)*

j

* Fig. 61. Suture of ceratites nodosus (Brag). The arrow in the dorsal lobe porr.is

towards the aperture.

T Fig. 62. Ammonites rostratus (Sby.) From the U. greensand of Devizes, in tho
cabinet of W Curinington, Ksq. b , front view of one of its partitions.
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Distribution, about 700 species. Trias—Cbalk. Coast of

Cbili (D’Orbigny), Santa Fe de Bogota (Hopkins), New Jersey,

Europe, South India, and New Zealand.

In this, as in almost every case, the figures represent the

number of species which have been described, and which gene-

rally pass current as species. It is very probable that when all

the forms have been thoroughly examined many may turn out

to be nothing more than variations of the same species, due to

differences of age, &c. Thus, according to Mr. Seeley, the Am-
monites splendens from the greensand of Cambridge, comprises

not only the form so-named, but fourteen others occurring in

the same bed, and which have received distinctive specific names

;

A. planulatus is made up of five so-called species. Looked at

from this point of view the 700 would be replaced by a much
smaller number.

Captain Alexander Cerard discovered ammonites similar to

our L. oolitic species, in the high passes of the Himalaya, 16,200

feet above the sea.

Section A. Back with an entire heel.

1. Arietes, L. oolites, A. bifrons (PI. III., Fig. 6), bisul-

catus (PI. III., Fig. 7).

2. Falciferi, L. oolites, A. serpentinus, radians, hecticus.

8. Cristati
,

cretaceous, A. cristatus, rostratus (Fig. 62),

varians.

B. Bach crenated.

4. Amalthei, ool.

5. Bothomagenses, cret.

A. amaltheus, cordatus, excavatus.

A. rothomagensis, from Bothoma

-

gum, Rouen (PI. III., Fig. 4).

C. Bach sharp.

6. Disci, oolitic, A. discus, clypeiformis.

D. Bach channelled.

7. Dentati,
1 cret.

( ool.

A. dentatus, lautus.

A. Parkinsoni, anguliferus.

E. Bach squared.

8. Armati
,

9. Capricorni,

10. Omaii
,

L. ool.

L. ool.

ool.

A. armatus, athletus, perarmatus.

A. capricornus, planicostatus.

A. Duncani, spinosus (PI. III.,

Fig. 6).
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F. Back round, convex.

11. Heterophylli, L. ool. A. heterophyllus (Fig. 41).

12. Ligati

,

cret. A. planulatus (PI. III., Fig. 3).

Fig. 63. Ammonites coronatus:

13. Annulati, ool. A. annulatus, biplex, giganteus.

14. Coronati, ool. A. coronatus (Fig. 63), sublsevis.

15. Fimbriati, ool. A. fimbriatus, linoatus, bircinus.

16. Cassiani, 36 species of very variable form, and remarkable

for tbe number and complexity of their lobes. Trias, Austrian

Alps.

Fig. 64.t

Examples
,
A. Maximiliani (Fig. 64), A. Metternichii.

Chiocehas, Leveille.

Etymology, krios, a ram, and ceras, a horn.

Synonym, Tropseum, Sby.

Example, C. cristatum, D’Orbigny (PL III., Fig. 8).

Shell discoidal
;
whorls separate.

Distribution, 13 species. Neocomian— Upper greensand.

Britain, France.

* Fig. 63. Profile of Ammonites coronatus (Brug.). (Reduced | from D’Orbigny.)

Kelloway Rock, France, d l ,
dorsal lobe ; s s, dorsal saddles

; l' l’ lateral lobes ; s' s\

lateral saddles ;
accessory and ventral lobes. The number of accessory lobes increases

j

with age.

t Fig. 64. Am. Maximiliani, Klipstein. (= A. bicannatus, Miinst.) Trias, Hallstadt

l (copied from Quenstedt). A, profile, showing the numerous lobes and saddles; B,

|
suture of one side ; v, dorsal Baddle.
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Toxoceras, D’Orbigny.

Etymology
,
toxon, a bow, ceras, a horn.

Example, T. annulare, D’Orbigny (PI. III., Fig. 12).

Shell bow-shaped
;
like an ammonite uncoiled.

Distribution, 20 species. Neocomian, Between this and cri'o-

ceras and ancyloceras there are numerous intermediate forms.

Ahcyloceras, D’Orbigny.

Etymology, anculos, incurved.

Synonym, Anisoceras, Pictet.

Example, A. spinigerum (PI. III., Fig. 10).

Shell at first discoidal, with separate whorls
;
afterwards pro-

duced at a tangent and bent back again, like a hook or crosier.

Distribution, 38 sjjecies. Inferior oolite—chalk. South America
(Chili and Bogota), Europe.

Scaphites, Parkinson.

Etymology
,
scaphe, a boat.

Example, S. equalis (PL III., Fig. 9).

Shell at first discoidal, with close whorls; last chamber detached

and recurved.

Distribution, 19 species. Oolite—Chalk. Europe, India.

Helicoceras, D’Orbigny.

Etymology
,
helix ( lielicos ), a spiral, and ceras, a horn.

Example, H. rotundum, Sby. species (PI. III., Fig. 11

—

1

diagram).

Shell spiral, sinistral
;
whorls separate.

Distribution, 11 species. Inferior oolite?—Chalk. Europe,
India.

Tukriutes, Lam.

Etymology, turris, a tower, and lithos, a stone.

Shell spiral, sinistral
;
aperture often irregular.

Distribution, 37 species. Gault—Chalk. Europe.
The turrilite was perhaps dibranchiate by the atrophy of the

respiratory organs of one side. M. D’Orbigny includes in this

genus particular specimens of certain Lias ammonites which are

very slightly unsymmetrical
;
the same species occur with both

sides alike. He also makes a genus
(
heteroceras

)
of two turrilites,

in which tho last chamber is somewhat produced and recurved.

T. rejlexus (Quenstedt, T. 20, Fig. 1G) has its apex inflected and
concealed.
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Haaiites, Parkinson.

Etymology, hamus
,
a hook.

Example ,
H. attenuatns (PI. III., Fig. 15).

Shell hook-shaped, or bent upon itself more than once, the

courses separate.

Distribution ,
58 species. Neocomian—Chalk. South America

(Tierra del Fuego), Europe, India.

Fig. 65. Sutures of Hamites cylindraceus, Defr.*

The inner courses of this shell probably break away, or are

“decollated,” in the progress of its growth. (Forbes.) M.
D’Orbigny has proposed a new genus, hamulina, for the twenty

neocomian species.

Ptychoceras, D’Orbigny.

Etymology, ptyche, a fold.

Example, P. emericianum, D’Orbigny (PI. III., Fig. 14 J.

Shell bent once upon itself
;

the two straight portions in

contact.

Distribution, 8 species. Neocomian—Chalk. Britain, France,

|
India.

Bactjlites, Lamarck.

Etymology, baculus, a staff.

Example, B. anceps (PI. III., Fig. 13).

Shell straight, elongated; aperture guarded by a dorsal process.

Distribution, 17 species. Neocomian—Chalk. Europe, South
America (Chili), India.

Baculina
,
D’Orbigny, 2 species. B. Bouyana. Neocomian.

France. Sutures not foliated.

The chalk of Normandy has received the name of baculite lime-

stone, from the abundance of this fossil.

* Fig. 65. Space between two consecutive sutures of the right side, from a specimen
In the British Museum, a, dorsal line

; b, ventral. Baculite limestone, Fresville,

K 3
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Chapter II.

CLASS II.—GASTEROPODA.

Tho gasteropods, including land-snails, sea-snails, whelks,

limpets, and the like, are the types of the mollusca ; that is to

say, they present all the leading features of molluscous organisa-

tion in the most prominent degree, and make less approach to

the appearance and condition of fishes than the cephalopods, and
less to the crustaceans and zoophytes than the bivalves.

Their ordinary and characteristic mode of locomotion is

exemplified by the common garden-snail, which creeps by the

successive expansion and contraction of its broad muscular foot.

These muscular movements may be seen following each other in

rapid waves when a snail is climbing a pane of glass.

The nucleobranchs are “aberrant” gasteropods, having the

foot thin and vertical
;
they swim near tho surface of the sea in

a reversed position, or adhere to floating sea-weed.

The gasteropods are nearly all upsymmetrical, the body being
coiled up spirally, and the respiratory organs of the left side
being usually atrophied. In chiton and dentalium the branch ice

and reproductive organs are repeated on each side.

A few species of cymba
,
littorina, paludina

,
and helix

,
are vivi-

parous
;
the rest are oviparous.

When first hatched the young are always provided with a
shell, though in many families it becomes concealed by a fold of
the mantle, or it is speedily and wholly lost.f

The gasteropods form two natural groups
;
one breathing air

* Fig. 66. Carinana cymbxum, Desh. = C. cristatu, L. sp. (after Blainville), Medi-
terranean. p, proboscis ; t, tentacles ; b, branchite ; s, shell

; f

,

foot ; d, disk.

t M. Loven believes that the embryo shell of the nudibronchs falls off at the time
they acquire a locomotive foot.
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(
pulmonifera), the other water

(
brancliifera ). The water-breathers

have at first a small nautiloid shell, capable of concealing them
entirely, and closed by an operculum. Instead of creeping, they

swim with a pair of ciliated fins springing from the sides of the

t ead
;
and by this means are often more widely

disper ed than we should be led to expect from
their adult habits

;
thus some sedentary species

of calyptrcea and chiton have a greater range

than the “paper-sailor,” or the ever-drifting

oceanic-snail.

At this stage, which may fairly be compared
with the larval condition of insects, there is

scarcely any difference between the young of Fig. 67.*

eolis and aplysia
,
or buccinum and vermetus. (M. Edwards.)

The development of the branchiferous gasteropoda may be
observed with much facility in the common river-snails (jpalu

-

dina
) ;

which are viviparous, and whose oviducts in early summer
contain young in all stages of growth, some being a quarter of

an inch in diameter.

Fig. 68. Paludina vivipara.f

Embryos scarcely visible to the naked eye have a well-formed

shell, ornamented with epidermal fringes
;
a foot and operculum

;

and the head has long delicate tentacula, and very distinct black

eyes.

The development of the pulmoniferous embryo is best seen in

the transparent eggs of the fresh-water limneids
;
these are not

hatched until the young have passed the larval condition, and
their ciliated head-lobes (or veil) are superseded by the creeping

disk, or foot.

* Fig. 67. Fry of Eolis (from Alder and Hancock), o, the operculum; the original

\e not larger than the letter o.

\ Fig. 68. Paludina vivipara, L. (original) ; the internal organs are represented

if Been through the shell. The ovary, distended with eggs and embryos, occupies the

right side of the body whorl ; the gill is seen on the left ; and between them the

>«rmi nation of the alimentary canal. Surrey Docks, June, 18£0.
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The development of the air-breathers goes on within the shell,

and has been traced by Yan Beneden, Gegenbanr, and others

in Limax, Veronicella, Vitrina, Bulimus, and Helix.

The shell of the gasteropods is usually spiral

,

and univalve

;

more rarely tubular, or conical, and in one genus it is multivalve.

The following are its principal modifications :

—

A. Regularly spiral,

a. elongated or turreted
;

terebra, turritella.

b. cylindrical
;
megaspira, pupa.

c. short; buccinum.

d. globular
;
natica, helix.

e. depressed; solarium.

f. discoidal
;
planorbis.

g. convolute
;
aperture as long as the shell

;
cyprcea, bulla.

h. fusiform
;
tapering to each end, like fusus.

i. trochiform
;
conical, with a flat base, like trochus.

h. turbinated
;
conical, with a round base, like turbo.

1. few-whorled
;
Helix hcsmastoma. Pl. XII., Fig. 1.

m. many-whorled
;
Helix polygyrata. PI. XII., Fig. 2.

n. ear-shaped; haliotis.

B. Irregularly spiral
;

siliquaria, vermetus.

G. Tubular; dentalium.

D. Shield-shaped
;
umbrella, parmopliorus.

E. Boat-shaped; ncivicella.

F. Conical or limpet-shaped
;
patella.

G. Multivalve and imbricated
;

chiton.

The only symmetrical shells are those of carinaria, atlanta
,

dentalium, and the limpets.*

Nearly all the spiral shells are dextral, or right-handed
;
a

few are constantly sinistral, like clausilia ; reversed varieties of

many shells, both dextral and sinistral, have been met with.

The cavity of the shell is a single conical or spiral chamber

;

no gasteropod has a multilocular shell like the nautilus, but
spurious chambers are formed by particular species, such as

Triton corrugatus (Fig. 69), and Euomphalus pentangulatus

;

or

under special circumstances, as when the upper part of the spire

is destroyed.

Some spiral shells are complete tubes, with the whorls sepa-

rate, or scarcely in contact, as scalaria, cyclostoma, and valvata ;

* The curve of the spiral shells and their opereula and also of the Nautilus, is a

logarithmic spiral; so that to each particular species may be annexed a number
indicating the ratio of the geometrical progression of the dimensions of its whorls

Rev. H. Moseley, “On geometrical Forms of Turbinated and Discoid Shells.”

—

1 'hit

/ t ans. Lund. 1838 Pt. 2, p. 361.
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but more commonly the inner side of the spiral tube is formed

by the pre-existing whorls (Fig. 69).

The axis of the shell, around which the whorls are coiled, is

sometimes open or hollow
;
in which case the shell is said to bo

perforated, or umbilicated (e.g. solarium). The perforation may
be a mere chink, or fissure

(
rima), as in lacuna

;

or it may bo
filled up by a shelly deposit, as in many naticas. In other shells,

like the triton
,
the whorls are closely coiled, leaving only a

pillar of shell, or columella
,
in the centre : such shells are said

to be imperforate.

apex.

spire.

suture.

posterior canal.

outer lip

of the

aperture.

anterior canal.

Fig. 69. Section of a spiral univalve.*

The apex of the shell presents important characters, as it

was the nucleus or part formed in the egg
;

it is sinistral in

the pyramidcllidce, oblique and spiral in the nucleobranchs and
emarginulce

,
and mammillated in Turbinella pyrum and Fusus

antiquus.

The apex is directed backwards in all except some of tho
'patellidce, in which it is turned forwards, over the animal’s head.

• Fig. 69. Longitudinal section of Triton corrugatus, Lara., from a specimen in tlie

cabinet of Mr. Gray. The upper part of the spire has been partitioned off many timed
successively.
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In the adult condition of some shells the apex is always truncated

(or decollated
)
as in cylindrella and Bulimus decollatus ; in others

it is only truncated when the animals have lived in acidulous

waters (e.g. cerithidea and pirena), and specimens may be

obtained from more favourable situations with the points

perfect.

The line of channel formed by the junction of the whorls is

termed the suture.

The last turn of the shell, or body-whorl

,

is usually very

capacious
;
in the females of some species the whorls enlarge

more rapidly than in the males (e.g. Buccinum undcitum). The
“base” of the shell is the opposite end to the apex, and is

usually the front of the aperture.

The aperture is entire in most of the vegetable feeders
(
holos -

tomata), but notched or produced into a canal, in the carnivorous

families
(
siqhonostomata

) ;
this canal, or siphon, is respiratory in

its office, and does not necessarily indicate the nature of the

food. Sometimes there is a posterior channel or canal, which
is excurrent, or anal, in its function (e.g. strombidce and ovulum
volva)

;

it is represented by the slit in scissurella, the tube of

typhis, the perforation in fissurella, and the series of holes in

haliotis.

The margin of the aperture is termed the peristome
;
sometimes

it is continuous
(
cyclostoma ), or becomes continuous in the adult

( carocolla
) ;

very frequently it is “ interrupted,” the left side of

the aperture being formed only by the body-whorl. The right

side of the aperture is formed by the outer lip
(
labrum ), the

left side by the inner or columellar lip (labium), or partly

by the body-whorl (termed the “wall of the aperture,” by
Pfeiffer).

The outer lip is usually thin and sharp in immature shells, and
in some adults (e.g. lielicella and bulimulus)

;

but more frequently

it is thickened
;
or reflected

;
or curled inwards

(inflected), as in

cyprcea

;

or expanded, as in pteroceras

;

or fringed with spines, as

in murex. When these fringes or expansions of the outer lip

are formed periodically, they are termed varices.

Lines of colour, or sculpture, running from the apex to the

aperture are spiral or longitudinal, and others which coincide

with the lines of growth are “ transverse,” as regards the whorls;

but stripes of colour extending from the apex across the whorls

are often described as “longitudinal” or “radiating,” witha|

respect to the entire shell.

Shells which are always concealed by the mantle are colourless,
j

like Umax, and parmophorus ; and those which are covered by the
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mantle-lobes when the animal expands, acquire a glazed or

enamelled surface, like the cowries
;
when the shell is deeply

immersed in the foot of the animal it becomes partly glazed, as

in cymba. In all other shells there is an epidermis, although it

is sometimes very thin and transparent.

In the interior of the shell the muscular impression is horse-

shoe shaped, or divided into two scars
;
the horns of the crescent

are turned towards the head of the animal.

The operculum with which many of the gasteropods close the

aperture of their shells, presents modifications of structure which
are so characteristic of the sub -genera as to be worthy ofparticular

notice. It consists of a horny layer, sometimes strengthened by
the addition of calcareous matter on its exterior, and in its mode
of growth it presents some resemblance to the shell itself. Its

inner surface is marked by a muscular scar, whose lines bear no

relation to the external lines of growth, and its form is unlike

the muscular scar in the shell. It is developed in the embryo,
within the egg, and the point from which it commences is termed

the nucleus
; many of the spiral and concentric forms fit the

aperture of the shell with accuracy, the others only close the

entrance partially, and in many genera, especially those with

large apertures (e.g. dolium, cassidaria, harpa, navicella), it is

quite rudimentary or obsolete.

Fig. 70. Fig. 71. Fig. 72. Fig. 73. Fig. 74.

The operculum is described as

—

Concentric
,
when it increases equally all round, and the nucleus

is central or sub-central, as in paludina and ampullaria (PI. IX.,
Fig. 26).

Imbricated, or lamellar (Fig. 71), when it grows only on one
side, and the nucleus is marginal, as in purpura, phorus

,

and
paludomus.

Claw-shaped, or unguiculate (Fig. 70), with the nucleus apical

or in front, as in turbinella and fusus ; it is claw-shaped and
serrated in strombus (Fig. 76).

Spiral, when it grows only on one edge, and revolves as it

grows
;

it is always sinistral in dextral shells.

Paucispiral
,
or fow-whorled (Fig. 73), as in littorina.
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Sub-spiral, or scarcely spiral, in melania (PI. VIII., Fig. 25*).

Multispiral, or many-whorled (Fig. 72), as in trochus, where
they sometimes amount to twenty

;
the number of turns which

the operculum makes is not determined by the number of whorls

in the shell, but by the curvature of the opening, and the neces-

sity that the operculum should revolve fast enough to fit it

constantly. (Moseley.)

It is said to be articulated when it has a projection, as in nerita

(Fig. 74).

Too much importance, however, must not be attached to this

very variable plate, as an aid to classification
;

it is present in

some species of voluta, oliva, conus, mitra, and cancellaria, but
absent in others

;
it is (indifferently) horny or shelly in the

species of ampullaria and natica ; in paludina it is concentric, in

paludomus lamellar, in valvata spiral
;
in solarium and cerithium,

it is multispiral or paucispiral.

The researches of Dr. Loven* have led to many attempts being

made to remodel the arrangement of the Gasteropoda by the aid

of peculiarities in their dentition. Whatever improvements may
be thus obtained, it does not appear desirable to introduce a new
terminology for divisions long since well established, and already

over-burdened with classical names.

f

The patterns, or types of lingual dentition, are on the whole
remarkably constant

;
but their systematic value is not uniform.

It must be remembered that the teeth are essentially epithelian

cells, and like other superficial organs liable to bo modified in

accordance with the wants and habits of the creatures. The
instruments with which animals obtain their food are of all

others most subject to these adaptive modifications, and can

never form the basis of a philosophical system. J

¥ Ofversigt af Kongl. Vetensk. Akad. Forhandl. 1847.

t The following names were proposed by Troschel (in Wiegman’s Handbuch der

Zoologie, 1818) and Gray (An. Nat. Hist.) for the principal types of lingua! dentifiou:—
a. Taenioglossa, teeth 3. 1. 3 ; Littorina, Natica, Triton.

b. Toxoglossa, t«eth 1. 0. 1; Conus, TerebraP

c. Hamiglossa, teeth 1. 1. 1 ; Murex, Buccinum.
d. Rachiglossa, teeth 0. 1. 0; Voluta, Mitra?

e. Gymnoglossa, teeth 0 ; Pyramidella, Cancellaria, Solarium?

f. Rhipidoglossa, teeth 00, 1.00; Nerita, Trochus.

J The carnivorous opossums have teeth adapted for eating flesh, but are not on that

account to be classified with the placental carnivora. The lingual teeth, like the

operculum, usually have a structure characteristic of the genera or sub-genera. Some-
times they have a general uniform character throughout a whole family or group

of families. In many cases they present minute differences which promise to bo

valuable aids for distinguishing closely allied species. For example, Patella athletich

may be distinguished from the common limpet ( P, vulgata) by its teeth.
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Some of the gasteropoda can suspend themselves by glutinous

threads, like litiopa and Rissoa parva, which anchor themselves

to sea-weeds (Gray), and cerithidae (Fig. To),

which frequently leaves its proper element,

and is found hanging in the air. (Adams.) A
West India land-snail

(
cyclostoma susjoensum

)

also suspends itself. (Guilding.) The origin

of these threads has not been explained
;
but

some of the limaces lower themselves to the

ground by a thread which is not secreted by
any particular gland, but derived from the

exudation over the general surface of the body.

(Lister, D’Orbigny.)

The division of this extensive class into

orders and families has engaged the attention

of many naturalists, and a variety of methods
have been proposed. Cuvier’s classification was
the first that possessed much merit, and several of his orders

have since been united with advantage.

Fig. 75.

System of Cuvier.

Class. Gasteropoda.
Order 1. Pectinibranchiata '\

2. Scutibranchiata

3. Cyclobranchiata

4. Tubulibranchiata ^

5. Pulmonata
6. Tectibranchiata

^

7. Inferobranchiata

8. Nudibranchiata.

Class. Heteropoda.

System now adopted.

” Ord. Prosobranchiata
,
M. Edw.

Ord. Pulmonifera.

Ord. Opisthobrancliiata, M. Edw.

Ord. Nucleobranchiata
,
Bl.

Order I. Prosobranchiata.

Abdomen well developed and protected by a shell, into which
the whole animal can usually retire. Mantle forming a vaulted
chamber over the back of the head, in which are placed the
excretory orifices, and in which the branchiee are almost always
lodged. Branchiae pectinated, or plume-like, situated

(
proson

)

in advance of the heart. Sexes distinct. (M. Edwards.)

Section A. Siphonostomata. Carnivorous Gasteropods.

Shell spiral, usually imperforate; aperture notched or produced
into a canal in front. Operculum horny, lamellar.
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Animal provided with a retractile proboscis
;
eye-pedicels con-

nate with the tentacles
;
margin of the mantle prolonged into a

siphon, by which water is conveyed into the branchial chamber
;

gills one or two, comb-like, placed obliquely over the back.

Species all marine.

Family I.

—

Strombidje. Wing-shells.

Shell with an expanded lip, deeply notched near the canal.

Operculum claw-shaped, serrated on the outer edge.

Animal furnished with large eyes, placed on thick pedicels

;

tentacles slender, rising from the middle of the eye-pedicels.

Foot narrow, ill-adapted for creeping. Lingual teeth single

;

uncini, three on each side.

The strombs are carrion feeders, and, for molluscous animals,

very active
;
they progress by a sort of leaping movement, turn-

ing their heavy shell from side to side. Their eyes are more
perfect than those of the other gasteropods, or of many fishes.

Fig. 76.*

Strombus, L. Stromb.

fitymology
,
strombos, a top.

Type, S. pugilis (PL IV., Fig. 1).

Shell rather ventricose, tubercular or spiny
;

spire short

;

aperture long, with a short canal above and truncated below
;

outer lip expanded, lobed above, and sinuated near the notch of

* Fig. 76. Strombus auris-Diarue, L. (after Quoy and Gaimard), Amboyna. p, pro-

boscis, between the eye-pedicels
; /, foot, folded up ; o, operculum ; ra, border of the

muntle
; «, respiratory siphon.
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the anterior canal. Lingual teeth (

S

. floridus)
7 cusped

;
uncial,

1 tri-dentate, 2, 3 claw-shaped, simple (Fig. 77).*

Strombus (floridus) is described by Loven as haying a non-

retractile, produced muzzle, like Aporrhais. S. gibbendus is

represented by Dr. Bergh with all the uncini denticulated.

Distribution, 65 species. West Indies, Mediterranean, Bed
Sea, India, Mauritius, China, New Zealand, Pacific, West
America. On reefs, at low water, and ranging to 10 fathoms.

Fossil, 5 cretaceous species
;

3 species Miocene— . South
Europe. There is a group of small shells in the eocene tertiary

strata of England and France, nearly related to the living

S. fissurellus, L., some of which have been placed with rostel-

laria, because the notch in the outer lip is small or obsolete.

They probably constitute a sub-genus, to which the name
Rimella Ag., might be applied. Example, S. Bartonensis. PI.

IV., Fig. 2.

The fountain- shell of the West Indies, S. gigas, L., is one of

tho largest living shells, weighing sometimes four or five pounds;
its apex and spines are filled up with solid shell as it becomes
old. Immense quantities are annually imported from the

Bahamas for the manufacture of cameos, and for the porcelain

works
; 300,000 were brought to Liverpool alone in the year

1850. (Mr. Archer.)

Pteroceras, Lam. Scorpion shell.

Etymology, pteron, a wing, and ceras, a horn.

Type, P. lambis. PL IV., Fig. 3.

Shell like strombus when young
;
outer lip of the adult pro-

duced into several long claws, one of them close to the spire,

and forming a posterior canal.

Distribution, 12 species. India, China.

• The lingual dentition of strombus resembles that of aporrhdis
, and is unlike that

of the whelks; but it is more probable that aporrhais is the representative of strombus
than that it is very closely allied.
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Fossil, nearly 100 species are enumerated by D’Orbigivy.

ranging from the lias to the upper chalk
;
many of them are

more nearly related to aporrhais
(
cerithiadce).

Rostellakia, Lam.

Etymology, rostellum, a little beak.

Synonym

,

Fusus, Humphreys.
Example, R. curta. PL IY., Fig. 4.

Shell with an elongated spire
;
whorls numerous, flat

; canals

long, the posterior one running up the spire
;
outer lip more or

less expanded, with only one sinus, and that close to the beak.

Distribution, 8 species. Red Sea, India, Borneo, China.

Range, 30 fathoms.

Fossil, 80 species. Neocomian—chalk(= aporrhais?). 6 species.

Eocene— . Britain, France, &c.

The old tertiary species have the outer lip enormously ex-

panded, and smooth-edged
;
they constitute the section hippo -

chrenes of Montfort (e.g., Rost, ampla, Solander. London
clay).

Sub-genus ? Spinigera, D’Orbigny. 1847. Shell like rostel*

laria ; whorls keeled
;
keel developed into a slender spine on the

outer lip, and two on each whorl, forming lateral fringes, as in

ranella. Fossil, 5 species. Inf. oolite—chalk. Britain, France.

Sehaphs, Montfort. (Terebellum, Lam.)

Etymology, diminutive of terebra, an auger.

Shell smooth, sub-cylindrical
;
spire short or none

;
aperture

long and narrow, truncated below
;
outer lip thin.

Distribution, 1 species. China. Philippines, 8 fathoms.

(Cuming.)

Fossil, 5 species. Eocene— . London, Paris.

The animal of terebellum has an operculum like strombus ; its

eye-pedicels are simple, without tentacles. (Adams.) In one
fossil species, T

, fusiforme, there is a short posterior canal, as in

ro8tellaria.

Family II.—Mueicid2E.

Shell with a straight anterior canal
;
aperture entire behind.

Animal with a broad foot; eyes sessile on the tentacles, or at

their base
;
branchial plumes two. Lingual ribbon long, linear

;

rachis armed with a single series of dentated teeth; uncini
.

single. Predatory on other mollusca. The two species belong-

ing to the genus Cheletropis, Forbes — Sinusigera, D’Orbigny,
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aro now known to have no affinity with the Atlantidoe, but to

be tbe larya form of species belonging to the Muricidee.

Fig. 78. Murex tenuispina. (Wilton.)

Mtjrex (Pliny), L.

Types, M. palma-rosse, PI. IV., Pig. 10. M. tenuispina, PI.

[V., Pig. 9. M. haustellum, PI. IV., Pig. 8. M. radix,

oinnatus.
m

Shell ornamented with, three or more continuous longitudinal

varices
;
aperture rounded

;
beak often very long

;
canal partly

closed; operculum concentric, nucleus sup-apical (PL IV., Fig.

10) ; lingual dentition (M. erinaceus), teeth single, three

crested
;
uncini single, curved. For dentition of M. tenuispina

see Pig. *78.

Distribution, 220 species. World-wide
;
most abundant on

the West Coast of tropical America, in the Chinese Sea, West
Coast of Africa, West Indies; ranging from low water to 25
fathoms, rarely at 60 fathoms.

Fossil, 164 species. Eocene— . Britain, Prance, Java, &c.

A few of the species usually referred to this genus belong to

pisania and trophon.

The murices appear to form only one-third of a whorl
annually, ending in a varix

;

some species form intermediate
varices of less extent. M. erinaceus, a very abundant species on
the coasts of the channel, is called “ sting-winkle” by fisher-

men, who say it makes round holes in the other shell-fish with
its beak. (See p. 21.) The ancients obtained their purple dye
from species of murex ; the small shells were bruised in mortars,
the animals of the larger ones taken out. (F. Col.) Heaps
of broken shells of the M. trunculus and caldron-shaped holes
in the rocks may still be seen on the Tyrian shore. (Wilde.) On
the coast of the Morea there is similar evidence of the employ-
ment of M. brandaris for the same purpose. (M. Boblaye.)

Typhis, Montfort.

Etymology, typhos, smoke.
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Type, T. pungens. PI. IY., Fig. 11.

Shell Lke murex; but haying tubular spines between the

varices, of which the last is open, and occupied by the excurrent
canal.

Distribution, 9 species. Mediterranean, West Africa, Cape,

India, Western America. —50 fathoms.

Fossil

,

8 species. Eocene— . London, Paris.

Pisania, Bivon, 1832.

Etymology

,

a native of (the coast near) Pisa
,
in Tuscany.

Synonyms, Pollia, Enzina, and Euthria (Gray).

Types, P. maculosa. PI. IY., Fig. 14 (Enzina), zonata. PL
IY., Fig. 15.

Shell with numerous indistinct varices, or smooth and spirally

striated
;
canal short

;
inner lip wrinkled ; outer lip crenulated.

Operculum ovate, acute
;
nucleus apical.

The pisanioe have been usually confounded with buccinum,

murex, and ricinula.

Distribution, about 120 species. West Indies, Africa, India,

Philippines, South Seas, Western America.

Fossil, ? species. Eocene—Britain, France, &c.

Ranexla, Lam. Frog-shell.

Synonym, Apollon (Montfort and Gray).

Types, R. granifera. PI. IY., Fig. 12. R. spinosa.

Shell with two rows of continuous varices, one on each side.

Operculum ovate, nucleus lateral.

Distribution, 58 species. Mediterranean, Cape, India, China,

Australia, Pacific, Western America. Range, low-water to 20

fathoms.

Fossil, 23 species. Eocene—

.

Triton, Lam,

Etymology, Triton, a sea- deity.

Synonym, Persona (Montfort, Gray).

Type, T. tritonis, L. species. PI. IY., Fig. 13.

Shell with disconnected varices ;
canal prominent

;
lips denti-

culated.

* Operculum ovate, sub-concentric.

Distribution, 100 species. West Indies, Mediterranean,

Africa, India, China, Pacific, Western America. Ranging from

!fo

Id)

Ot

.9^

S°
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low water to 10 or 20 fathoms
;
one minute species has been

dredged at 50 fathoms.

Fig. 79. One of the buccal plates of Triton, (Wilton.)

Fossil, 45 species. Eocene— . Britain, France, &c. Chili.

The great triton
(
T. tritonis

)
is the conch blown by the

Australian and Polynesian Islandera. A very similar species

[T. nodiferus) is found in the Mediterranean, and a third in tho

West Indios. The buccal plates and teeth of Triton are shown
in Figs. 79, 80.

Fasciolaria, Lam.

Etymology, fasciola, a band.

Type, F. tulipa. PI. V., Fig. 1.

Shell fusiform, elongated
;
whorls

round or angular
;

canal open

;

columellar lip tortuous, with several

oblique folds. Operculum claw-

shaped. F. gigantea of the South
Seas attains a length of nearly two Fig. 81. Fascio/ana Tarentin'u

feet. The teoth of Fasciolaria re-
(Wilton.)

semble those of Fusils Islandicus. In Buccinum undatum, the
modian tooth has five, or rarely six denticles

;
and Mr. Wilton
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has observed that B. limbosum, $ has the teeth seven eusped,

.

while in the females they are six eusped.

Distribution

,

108 species. West Indies, Mediterranean, West
Africa, India, Australia, South Pacific, Western America.

Fossil, 30 species, U. chalk— . France.

Turbinella, Lam.

Etymology, diminutive of turbo, a top.

Type, T. pyrum. PI. V., Fig. 2.

Shell thick
;
spire short

;
columella with several transverse

folds. Operculum claw-shaped. Fig. 70. The chank-shell

(
T. pyrum)

is carved by the Cingalese, and reversed varieties of

it, from which the priests administer medicine, are held sacred.

Distribution, 70 species. West Indies, South America, Africa,

Ceylon, Philippines, Pacific, Western America.

Fossil
,
20 species. Miocene—

.

Sub-genera, Cynodonta (Schum.), T. cornigera. PI. V., Fig. 3.

Latirus (Montfort), T. gilbula. PI. V., Fig. 4.

Lagena (Schum.), T. Smaragdula, L. species. Northern
Australia.

Cancellaria, Lam.

Etymology, cancellatus, cross-barred.

Type, C. reticulata. PI. V., Fig. 5.

Shell cancellated
;
aperture chanelled in front

;
columella with

several strong oblique folds
;
no operculum. The animals are

vegetable feeders. (Desh.)*

Distribution, 71 species. West Indies, Mediterranean, West
Africa, India, China, California.

Fossil, 60 species. Up. Chalk— . Britain, France, &c.

Admete (viridula) is a boreal form of Cancellaria, without

plaits.

Dibaphus, Phi.

Synonym, conohelix edentulus. (Sw.) Shell subcylindrical,

spire acute
;
aperture narrow, linear, edentulous, excised at the

base
;
lip thickened, rectilinear, rounded and abbreviated below.

Trichotropis, Broderip, 1829.

Etymology, Thrix (trichos), hair, and tropis, keel.

Type, T. borealis, PI. VI., Fig. 8. (= ? Admete, Phil., no>

operculum).

* Cancellaria and trichotropis form a smed', natural family connected with cerii hi/ul* •

*nd strombidee.
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Shell thin, umbilicated
;
spirally furrowed

;
the ridges with

epidermal fringes
;
columella obliquely truncated

;
operculum

lamellar, nucleus external.

Animal with a short broad head
;
tentacles distant, with eyes

on the middle
;
proboscis long, retractile.

Lingual dentition similar to velutina ; teeth single, hamate,

denticulated; uncini 3: 1 denticulate, 2 and 3 simple (Fig. 82).

Fig. 82. Trichotrnpis borealis. (Warrington).

Loven places Trichotropis in the same family with Velutina

;

Cancellaria is very closely allied, though it wants both teeth

and operculum. Mr. Couthouy describes Trichotropis cancellata

as haying a muzzle like Littorina.

Distribution, 14 species. Northern seas. United States, Green-
land, Melville Island, Behring’s Straits, North Britain. 15—80

fathoms. 1 species from Japanese seas (A. Adams).
Fossil, 1 species. Miocene— . Britain.

Pyiiula, Lam. Fig-shell.

Etymology, diminutive of pyrus, a pear.

Synonyms, Ficula, Sw. Sycotypus, Br., Cassidula, Humph.
Cochlidium, Gray.

Type, P. ficus. PI. V., Fig. 6.

Shell pear-shaped
;

spire short
;

outer lip thin
; columella

smooth
;

canal long, open. No operculum in the typical

.[
I species.

Distribution, 39 specins. West Indies, Ceylon, Australia,

China, Western America

.

Fossil, 32 species. Neocomian— . Europe, India, Chili, Java.
Pyrula ficus has a brojtd foot, truncated and horned in front

;

the mantle forms lobes on the sides, which nearly meet over the

|

back of the shell. Chinese seas, in 17—35 fathoms water.

(Adams.)

Sub-genera, Fulgur, Montfort P. perversa. (= Pyrella, Sw.
P. spirillus.)

Rapana, Schum. P. bezoar, shell perforated. Operculum
I lamellar, nucleus external. This appears to be a Purpura.

Myristica. Sw. P. m(tf jngeua. PL Y., Fig. 7. Operculum
•i

|
pointed, curved.
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Fusus, Lam. Spindle-shell.

Synonyms, Colus, Humph. Leiostoma (bulbiformis). Sw.
Strepsidura, Sw.

Type
, F. colus. PL V., Fig. 8.

Shell fusiform
;
spire many-whorled

;
canal straight, long

;

operculum ovate, curved, nucleus apical. PL Y., Fig. 9*.

Distribution, 184 species. World-wide. The typical species

are sub-tropical. Australia, New Zealand, China, Senegal,

United States, Western America, Pacific.

Fossil, 320 species. Bath oolite? Gault—Eocene— . Britain, &c.

Sub-genera, Trophon, Montfort. F. magellanicus, Pl. IV.,

Fig. 16. 38 species. Antarctic and Northern seas. British

coast. 5—70 fathoms. Fossil, Chili, Britain.

Clavella, Sw. (Cyrtulus, Hinds), body-whorl ventricose, sud-

denly contracted in front
;
canal long and straight. Eesembling

a turbinella, without plaits. 2 species. Marquesas, Panama.
Fossil, Eocene. F. longaevus (Solander), Barton, &c.

Chrysodomus, Sw. F. antiquus (var.). Pl. V., Fig. 9. Canal

short; apex papillary; lingual dentition like buccinum, 12

species. Spitzbergen, Davis’s Straits, Britain, Mediterranean,

Xamtschatka, Oregon. Low-water to 100 fathoms. Fossil,

Pliocene. Britain, Sicily.

Pusionella, Gray. F. pusio, L. species (== F. nifat, Lam.),

columella keeled. Operculum, nucleus internal. 7 species
;

Africa, India. Fossil, Tertiary. France.

Fusus colosseus and proboscidalis, Lam., are two of the

largest living gasteropods. Fusus (chrysodomus
)
antiquus, called

the red-whelk on the coasts of the Channel, and “ buckie” in

Scotland, is extensively dredged for the markets, being more
esteemed than the buccinum. It is the “roaring buckie,” in

which the sound of the sea may always be heard. In the

Zetland cottages it is suspended horizontally, and used for a

lamp
;
the cavity containing the oil, and the canal the wick.

(Fleming.) The reversed variety (F. contrarius, Sby.) is found

in the Mediterranean, and on the coast of Spain
;

it abounds in

the pliocene tertiary (crag) of Essex. The fusus deformis ,
a

similar species, found off Spitzbergen, is always reversed.

Family III.—Buccmm®.
Shell notched in front

;
or with the canal abruptly reflected,

producing a kind of varix on tho front of the shell.

Animal similar to murex

;

lingual ribbon long and linear
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^Fig. 16), rachidian teeth single, transverse, dentated in front

;

uncini single. Carnivorous.

Buccinum, L. Whelk.

Etymology
,
buccina

,
a trumpet, or triton’s-shell.

Type, B. undatum. PI. V., Pig. 10.

Shell few whorled
; whorls ventricose ; aperture large

;
canal

very short, reflected; operculum lamellar, nucleus external.

(See Pisania.)

Distribution, 48 species. Northern and Antarctic seas. Low
water to 100 fathoms, (Forbes.) (B. ? clathratum, 136 fathoms,

off Cape). South Australia.

Fossil, 130 species, including Pisania, &c. Gault?—Miocene

—

Britain, France.

Fig. 83. Nidamental capsules of the Whelk. •

The whelk is dredged for the market, or used as bait by
fishermen

;
it may be taken in baskets, baited with dead fish.

Its nidamental capsules are aggregated in roundish masses,

which when thrown ashore, and drifted by the wind resemble
corallines. Each capsule contains five or six young, which,
when hatched, are like Fig. 83, b : a represents the inner side

of a single capsule, showing the round hole from which the fry

have escaped.

Sub-genus, Cominella, Gray. Ex. B. limbosum, purpura
maculosa, &c. Operculum as in fusus. About 12 species.

. Pseudoliva, Swainson.

Etymology, named from its resemblance to oliva, in form
Synonyms, Sulco-buccinum, D’Orbigny. Gastridium (Gray;

G. Sowerby.

* Fig. 83. From a small specimen, on an oyster-shell, in the cabinet of Albany Han
cock, Esfj. The line at b represents the length of the young shell.

L 2
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Type, P. plumbea. PI. V., Fig. 12.

Shell globular, thick
;
with a deep spiral furrow near the

front of tko body-wborl, forming, as in monoceros, a small tooth

on the outer lip; spire short, acute
;
suture channelled

;
inner

lip callous
;
aperture notched in front

; operculum ? Animal
unknown.

Distribution, 6 species. Africa and California.

Fossil, 5 species. Eocene. Britain, France, Chili.

? Anolax (Poissy), Conrad, Lea.

Etymology, an aulax, without furrow.

Synonyms, Buccinanops, D’Oroigny. Leiodomus, Sw. Bullia,

Gray.

Types, A. gigantea, Lea. Buc. lsevigatum. B. semiplicata,

PL V., Fig. 14.

Shell variable
;
like buccinum, pseudoliva, or terebra

;
sutures

enamelled
;
inner lip callous.

Animal without eyes
;
foot very broad

; tentacles long and

slender
;
operculum pointed, nucleus apical.

Distribution 26 species. Brazil, West Africa, Ceylon, Pacific

Western America.

Fossil, 3 species. Eocene— . North America, France.

? Haeia, Bisso.

Etymology
,
halios, marine.

Synonym, Priamus, Beck.

Types, bulla helicoides (Brocchi). Miocene, Italy. Helix
priamus (Meuschen). Coast of Guinea ?

Shell like achatina ; ventricoso, smooth
;
apex regular, obtuse,

operculum ? The fossil species occurs with marine shells, and
sometimes coated by a polyzoon

(
lepralia ).

Terebea, Lamarck. Auger-shell.

Synonyms, Acus, Humph. Subula, Bl. Dorsanum, Gray.

Type, T. maculata. PL V., Fig. 13.

Shell long, pointed, many-whorled
;
aperture small

;
canal

short
;
operculum pointed, nucleus apical.

Animal blind, or with eyes near the summit of minute
tentacles.

Distribution, 109 species, mostly tropical. Mediterranean

(1 species). India, China, Western America.
Fossil, 24 species. Eocene— . Britain, France, Chili.
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Ebuhna, Lamarck. Ivory- shell.

Etymology, ebur, ivory.

Synonym, Latrunculus, Gray.

Type, E. spirata. PI. Y., Fig. 11.

Shell umbilicated when young
;
inner lip callous, spreading

and covering the umbilicus of the adult ;
operculum pointed,

nucleus apical.

Distribution, 9 species. Fed Sea, India, Cape, Japan, China,

Australia. Solid, smooth shells, which have usually lost their

epidermis, and are pure white, spotted with dark red; the

animal is spotted like the shell. 14 fathoms. (Adams.)

Nassa, Lam. Dog-whelk.

Etymology, nassa

,

a basket used for catching fish.

Synonyms, Desmoulinsia and Northia, Gray.

Type, N. arcularia. PI. V., Fig. 15.

Shell like buccinum; columellar lip callous, expanded, form-
ing a tooth-like projection near the anterior canal. Operculum
ovate, nucleus apical. Lingual teeth arched, pectinated

;
uncini,

with a basal tooth.

The animal has a broad foot, with diverging horns in front,

and two little tails behind. N. obsoleta (Say) lives within the

influence of fresh water and becomes eroded. N. reticulata L.,

is common on the English shores at low water, and is called the

dog-whelk by fishermen.

Distribution, 210 species. Low water—50 fathoms. World-
wide. Arctic, Tropical, and Antarctic Seas.

Fossil, 19 species. Eocene— . Britain, &c. North America.

Sub-genus, Cyllene, Gray. C. Oweni, PI. Y., Fig. 17. Outer
lip with a slight sinus near the canal

;
sutures channelled.

West Africa, Sooloo Islands, Borneo. Fossil, Miocene, Touraine.

Cyclonassa, Swainson. C. neritea, PI. Y., Fig. 16.

Pnos, Montfort.

Etymology, phos, light.

Synonym, Bhinodomus, Sw.
Type, P. senticosus, PI. Y., Fig. 18.

Shell like nassa; cancellated; outer lip striated internally,

with a slight sinus near the canal
;
columella obliquely grooved.

The animal has slender tentacles, with the eyes near their

tips.

Distribution, 30 species. (Cuming.) Bed Sea, Ceylon, Philip

pines, Australia, West America.
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? Ringicula, Deshayes.

Etymology
,
diminutive of ringens, from ringo, to grin.

Type, R. ringens, PI. V., Fig. 21.

Shell minute, ventricose, with a small spire
;
aperture notched,

’oiumella callous, deeply plaited
;

outer lip thickened and
reflected.

Distribution
,
7 species ? Mediterranean, India, Philippines,

Gallapagos.

Fossil, 9 species. Miocene— . Britain, France. Ringicula

is placed with nassa by Dr. Gray and Mr. S. Wood
;

it appears

to us very nearly allied to cinulia = avellana
,
D’Orbigny) in

tornatellidce.

Purpura (Adans.), Lam. Purple.

Type, P. persica, PI. VI.
,
Fig. 1.

Shell striated, imbricated, or tuberculated
;

spire short

;

aperture large, slightly notched in front
;
upper lip much worn

and flattened. Operculum lamellar, nucleus external. PI. VI.,

Fig. 2. Lingual dentition like murex erinaceus

;

teeth trans-

verse, three crested
;
uncini small, simple.

Many of the purpurce produce a fluid which gives a dull

crimson dye
;

it may be obtained by pressing on the operculum.

P. lapillus abounds on the British coast at low water, amongst
sea-weed

;
it is very destructive to mussel-beds. (Fleming.)

Distribution, 140 species. West Indies, Britain, Africa, India,

New Zealand, Pacific, Chili, California, Kamtschatka. From
low water—25 fathoms.

Fossil, 40 species. Tertiary— . Britain, France, &c.

Concholepas, Favan. C. lepas (Gmelin species) PI. VI., Fig. 3.

Peru. The only species differs from purpura in the size of its

aperture and smallness of the spire.

Cuma (Humphrey) P. angulifera, inner lip with a single

prominent fold.

F Purpurina (Lycett, 1847), D’Orbigny.

Shell ventricose, coronated; spire short; aperture large,

scarcely notched in front.

Fossil, 9 species. Bath-oolite. Britain, France. The type

P. rugosa
,
somewhat resembles purpura chocolatum (Duclos), but

the genus probably belongs to an extinct group.

RmzocHiLUS, Stp. 1850.

Example, R. antipathum. Founded on a species of Purpura ?
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wnich lives on the antipathes ericoides. When adult they attach

themselves, singly or in groups, to the branches of the coral, or

i:o each other, by a solid extension of the lips of the shell. The
aperture becomes closed, with the exception of the respiratory

canal.

Monoceros, Lam.

Etymology, monos, one
;

ceras, a horn.

Synonyms, Acanthina, Fischer. Chorus, Gray.

Type, M. imbricatum. PI. VI., Fig. 4. (Buc. monoceros,

Chemn.)
Shell like purpura

;
with a spiral groove on the whorls, end-

ing in a prominent spine on the outer lip. This genus is retained

on account of its geographical curiosity
;

it consists of species

of purpura, lagena, turhinella, pseudoliva

,

&c.

Distribution, 18 species. West coast of America.

Fossil

,

Tertiary. Chili.

M. giganteus (chorus) has the canal produced like fusus. M.
cingulatum is a turhinella, and several species belong more pro-

perly to lagena.

Pedicudaria, Swainson.

Type, P. sicula. PI. VI., Fig. 5. (
Thyreus

,

Phil.)

Shell very small, limpet-like
;
with a large aperture, channelled

in front, and a minute, lateral spire. Lingual dentition peculiar

;

teeth single, hooked, denticulated
;
uncini, 3 ;

1 four-cusped, 2,

3, elongated, three-spined.

Distribution, 1 species. Sicily, adhering to corals. Closely

allied to purpura madreporarum, Sby. Chinese Sea.

Ricinttla, Lam.

Etymology

,

diminutive of ricinus, the (fruit of the) castor-oil

plant.

Example, R. arachno'ides. PI. VI., Fig. 9 (= murex ricinus, L.).

Shell thick, tuberculated, or spiny
; aperture contracted by

callous projections on the lips. Operculum as in purpura.

Distribution, 34 species. India, China, Philippines. Australia,

Pacific.

Fossil, 3 species. Miocene— . France.

Planaxis, Lam.

Type, P. sulcata. PI. VI., Fig. 6.

Synonyms, Quoyia and Leucostoma.
Shell, turbinated

;
aperture notched in front; inner lip callous,
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channelled behind; operculum subspiral (quoyia) or semi-ovate.

PL VI., Fig. 7.

Distribution

,

27 species. West Indies, Red Sea, Bourbon,
India, Pacific, and Peru.

Fossil, Miocene P

Small coast shells, resembling periwinkles, with, which
Lamarck placed them. This genus is now generally placed

among the Littorinidse.
#

Magilus, Montfort, 1810.

Synonyms
,
Campulote, Gfuettard, 1759. Leptoconchus,Riippell.

Type

,

M. antiquus. PL V., Figs. 19, 20.

Shell, when young, spiral, thin
;
aperture channelled in front

;

adult, prolonged into an irregular tube, solid behind; operculum
lamellar.

Distribution, 4 species. Red Sea. Mauritius.

The magili live fixed amongst corals, and grow upwards with

the growth of the zoophytes in which they become immersed

;

they fill the cavity of the tube with solid shell as they advance.

Cassis, Lam. Helmet- shell.

Synonyms, Bezoardica, Schum. Levenia, Gray. Cyproecassis,

Slutch.

Type, C. flammea. Pl. VI., Fig. 14.

Shell ventricose, with irregular varices
;
spire

short
;
aperture long, outer lip reflected, denticu-

lated
;

inner lip spread over the body-whorl

;

canal sharply recurved. Operculum small, elon-

gated; nucleus in the middle of the straight

inner edgo (Fig. 84). Lingual teeth 3. 1, 3, aqgi

in Fig. 85.

The spiny buccal plates of Cassis have been

e . .. mistaken by Gray and Adams for the teeth, which

of Cassis. m this genus, and alsom lrxton, are very inmuto

and transparent.

Distribution, 37 species. Tropical seas; in shallow water.

West Indies, Mediterranean, Africa, China, Japan, Australia,

Now Zealand, Pacific, Mexico.
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Fossil, 36 species. Eocene— . Chili, France.

The queen-conch (C. madagascariensis) and other large

species are used in the manufacture of shell cameos, p. 38. The
periodic mouths

(
varices

)
which are very prominent, are not

absorbed internally as the animal grows.

Oniscia, Sowerby.

Etymology
,
oniscus, a wood-louse.

Synonym

,

Morum, Bolten.

Type

,

0. oniscus ; 0. cancellata. PI. VI., Fig. 15.

Shell with a short spire and a long narrow aperture, slightly

truncated in front
;
outer lip thickened, denticulated

;
inner lip

granulated.

Distribution
,

9 species. West Indies, China, Gallapagos,

United States. (20 fathoms).

Fossil

,

3 species. Miocene. United States, Domingo.

Cassidabia, Lam.

Etymology, cassida, a helmet.

Synonyms, Morio, Montfort. Sconsia, Gray.

Type, C. echinophora. PI. VI., Fig. 13.

Shell ventricose
;
canal produced, rather bent. No operculum.

Distribution, 6 species. Mediterranean.

Fossil, 10 species. Eocene— . Britain, France, &c.

Bachybathbon, Gaskoin.

Shell small, oblong, striated with lines of growth
; spire

small, depressed, with channelled suture ; aperture with callous

denticulated lips, like Cyprc-ja .

Distribution, 3 species.

Dolium, Lam. The Tun.

Type, D.‘ galea. PI. VI., Fig. 12.

Shell ventricose, spirally furrowed
; spire small

; aperture
very large

; outer lip crenated. No operculum. Teeth 3, 1, 3.

Fig. 86. The genus Macgillivrayia, formerly assigned to the
Atlantidse, belongs here. It comprises the larva forms of several
species of Dolium.

I 3
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Distribution

,

14 species. Mediterranean, Ceylon, China, Aus-
tralia, Pacific.

Fossil, 1 species. (? Chalk. Britain). Tertiary. South Europo.
Sub-genus, Malea

,
Yalenc. (D. personatum), outer lip

thickened and denticulated
;
inner lip with callous prominences.

Harpa, Lam. Harp -shell.

Type, H. yentricosa. PI. VI., Fig. 11. (= Buc. harpa, L.)

Shell ventricose, with numerous ribs, at regular intervals
;

spire small
;
aperture large, notched in front. No operculum.

The animal has a very large foot, with the front crescent-

shaped, and divided by deep lateral fissures from the posterior

part, which is said to separate spontaneously when the animal

is irritated. Mostly obtained from deep water and soft bottoms.

Distribution, 12 species. Mauritius, Ceylon, Philippines.

Pacific.

Fossil, 4 species. Eocene— . France.

COLTJMBELLA, Lam.

Etymology

,

diminutive of columba

,

a dove.

Type, C. mercatoria. PI. VI., Fig. 10.

Shell small, with a long narrow aperture
;
outer lip thickened

(especially in the middle), dentated ; inner lip crenulatod.

Operculum very small, lamellar.

Distribution, 205 species. Sub-tropical. West Indies, Medi-
terranean, India, Gallapagos, California. Small, prettily-

• D. perdu . L. species. £ natural size (after Quoy). Vnnicoro, Pacific. The

I
roboscis is exseited, and the siphon recurved over the front of the shell.
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marked shells
;

living in shallow water, on sandy fiats, or

congregating about stones. (Adams.)

Fossil
,
8 species. Tertiary. (Tho British species are pisanice.)

Sub-genus
,
Columbellina

y
D’Orbigny. 4 species. Cretaceous.

France, India.

Oliva, Lam. Olive, rice-shell.

Type, 0. porphyria. PI. VL, Fig. 16.

Synonym
, Strephona, Brown.

Shell cylindrical, polished; spire very short, suture channelled

;

aperture long, narrow, notched in front; columella callous,

striated obliquely; body-whorl furrowed near the base. No
operculum in the typical species.

Animal with a very large foot, in which the shell is half

immersed; mantle lobes large, meeting over the back of the

shell, and giving off filaments which lie in the suture and furrow.

The eyes are placed near the tips of the tentacles.

The olives are very active animals, and can turn over, when
laid on their back

;
near low water they may be seen gliding

about or burying in the sands as the tide retires
;
they may be

taken with animal baits attached to lines. They range down-
wards to 25 fathoms.

Distribution, 120 species. Sub-tropical, West and East
America. West Africa, India, China, Pacific.

Fossil, 20 species. Eocene— . Britain, France, &c.

Sub-genera . Olivella, Sw. 0. jaspidea, PI. VI., Fig. 19.

Animal with small, acute frontal lobes. Operculum
nucleus sub-apical.

Scapliula, Sw. = Olivancillaria, D’Orbigny, PI. VI.,

Fig. 18,

Frontal lobes large, rounded, operculate.

Agaronia, Gray. O. hiatula, PI. VI., Fig. 17.

No eyes or tentacles. Frontal lobes moderate, acute.

Ajstcillaria, Lam.

Etymology, ancilla, a maiden.

Types, A. subulata, PI. VI., Fig. 20. A. glabrata, PI. VI.,

Fig. 21.

Shell like oliva ;
spire produced, and entirely covered with

shining enamel. Operculum minute, thin, pointed. Lingual
teeth pectinated. Uncini simple, hooked.

Animal like oliva; said to use its mantle-lobes for swimming.
(D’Orbigny.) In A. glabrata, a space resembling an umbilicus,
is left between the callous inner lip and the body-whorl.
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Distribution
,
23 species. Red Sea, India, Madagascar, Aus-

tralia, Pacific.

Fossil, 21 species. Eocene— . Britain, France, &c.

Family IV.—Coniile, Cones.

Shell inversely conical
;

aperture long and
narrow

;
outer lip notched at or near the suture

;

operculum minute, lamellar.

Animal foot oblong, truncated in front
;
with a

conspicuous (aquiferous P) pore in the middle. Head
produced. Tentacles far apart. Eyes on the ten-

tacles. Gills 2. Lingual teeth (imcini P) in pairs,

Fig 88.* elongate, subulate, or hastate.

Conus, L. Cone-shell

Types, C. marmoreus, PI. VII., Fig. 1. C. geographicus,

a ntediluvianus, &c.

Shell conical, tapering regularly
;
spire short, many-whorled

;

columella smooth, truncated in front
;
outer lip notched at the

suture
;
operculum pointed, nucleus apical.

Distribution, 371 species. All tropical seas.

Fossil, 84 species. Chalk— . Britain, France, India, Java, &c.

The cones range northward as far as the Mediterranean, and
southward to the Cape

;
but are most abundant and varied in

equatorial seas. They inhabit fissures and holes of rocks, and
the warm and shallow pools inside coral-reefs, ranging from
low water to 30 and 40 fathoms

;
they move slowly, and some-

times
(
C. aulicus

)

bite when handled
;
they are all predatory

.

(Adams.)

Sub-genus Conorbis, Sw. C. dormitor, PI. VII., Fig. 2.

Eocene— . Britain, France.

Pleuhotoma, Lam.

Etymology
,
pleura, the side, and toma, a notch.

Synonym, Turris, Humphrey.
Types, P. Babylonica, PI. VII., Fig. 3. P. mitroeformis, &c.

Shell fusiform, spire elevated
;
canal long and straight

;
outer

lip with a deep slit near the suture. Operculum pointed, nucleus

apical.

Distribution

,

430 species. World-wide. Greenland, Britain,

17; Mediterranean, 19; Africa, 15; Bed Sea and India, 6;

rhinu, 90; Australia, 15 ;
Pacific, 0 ? West America, 52 ;

West

* rig. 88. Lingual teeth of Bela turricula (after Loveu).
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Indies and Brazil, 20. The typical species about 20 (China, 16 ;

West America, 4). Low water to 100 fathoms.

Fossil, 378 species. Chalk— . Britain, France, &c. Chili.

Sub-genera, Drillia, Gray. D. umbilicata, canal short.

Clavatula, Lam., canal short, operculum pointed, nucleus in

the middle of the inner edge. C. mitra, PL VII., Fig. 4.

Tomella, Sw., canal long
;
inner lip callous near suture. T.

lineata.

? Clionella, Gray. C. sinuata, Born species. (— P. buccinoides),

freshwaters, Africa.

Mangelia, Leach (not Peeve). Apertural slit at the suture

;

no operculum, M. tseniata, PI. VII., Fig. 5. Greenland, Britain,

Mediterranean.

Bela, Leach. Operculum nucleus apical. B. turricula, PI.

VII., Fig. 6.

Defrancia, Millet,* no operculum. D. linearis, PI. VII.,

Fig. 7.

? Lachesis, Pisso, L. minima, PI. VII., Fig. 8, apex mam-
millated

;
operculum claw - shaped. Mediterranean, South

Britain, Japan. In shallow water.

Daphnella, Hinds. D. marmorata, New Guinea. (Buc.

junceum. L. clay).

Borsonia, Edwards. 2 species recent
;
tropical seas. Fossil ,

6 species. Tertiary. Europe.

Cithara, Schumacher.

Etymology, cithara, a guitar.

Synonym, Mangelia, Peeve (not Leach).

Type, cancellaria citharella, Lam. (cithara striata, Schum.).
Shell fusiform, polished, ornamented with regular longitudinal

ribs
;

aperture linear, truncated in front, slightly notched
behind

; outer lip margined, denticulated within
; inner lip

finely striated. Operculum.
Distribution, above 50 species or this pretty little genus were

discovered by Mr. Cuming in the Philippine Islands.

Family V.—Voluthle.

Shell turreted, or convolute
;

aperture notched in front
;

columella obliquely plaited. No operculum.
Animal 'with a recurved siphon : foot very largo, partly hiding

the shell
;
mantle often lobed and reflected over the shell

;
eyes

According to Mr. S. Hanley, Defrancia is synonymous with Mangelia.
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on the tentacles, or near their base. Lingual ribbon linear

;

rachis, toothed
;
pleurae, unarmed.

Voluta. L. Volute.

Type, V. musica, PI. VII., Fig. 9.

Synonyms, Cymbiola, Harpula, Sw. Volutella, D’Orbigny.
Scapha, &c., Gray.

Shell ventricose, thick
; spire short, apex mammillated

;

aperture large, deeply notched in front ;
colu-

mella with several plaits. V. musica and a few
others have a small operculum.
Animal eyes on lobes at the base of the ten-

tacles
;
siphon with a lobe on each side, at its

base
;
lingual teeth 3-cusped (Fig. 90).

V. vespertilio and hebrcea fill the nuclei of

their spires with solid shell. V. brasiliana

forms nidamental capsules 3 inches long.

(D’Orbigny.) In V. angulata the mantle is

produced into a lobe on the left side, and over-

laps the shell.

Distribution, 70 species. West Indies, Cape
Horn, West Africa, Australia, Java, Chili.

Fossil, 80 species. Chalk— . India, Britain, France, &c.

Sub-genera, Volutilithes, Sw. Spire pointed, many-whorled,
columella plaits indistinct. V. spinosus, PI. VII., Fig. 10.

Living, 1 species (V. abyssicola), dredged at 132 fathoms; off

ihe Cape. (Adams.)
Fossil, Eocene. Britain, Paris.

Scaphclla, Sw. Fusiform, smooth.

Example, V. magellanica.

• Fig. 89. V. undulata, Lum. $ Australia. (From yuciy and Galmard.)

Fig. 90. Voluta
(Wilton ).
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Fossil, V. Lamberti, Crag, Suffolk.

Melo, Brod. Large, oval
;
spire short.

Type, M. diadema, PL VII., Fig. 11. New Guinea, 8 species.

Cymba, Broderip. Boat-shell.

Synonym, Yetus (Adans.), Gray.

Type, C. proboscidalis, PI. VII., Fig. 12,

and Fig. 91 (= V. cymbium, L.).

Shell like voluta ;
nucleus large and

globular; whorls few, angular, forming a

flat ledge round the nucleus.

The foot of the animal is very large, and
deposits a thin enamel oyer the under side

of the shell. It is ovo-viviparous, and
the young animal is yery large when born

;

the nucleus becomes partly concealed by the

growth of the shell.

Distribution, 10 species. West Africa,

Lisbon.

Mitra, Lam. Mitre-shell.

Synonyms, Turris, Montfort. Zierliana, Gray. Tiara, Sw.
Types, M. episcopalis, PI. VII., Fig. 13. M. yulpecula

Fig. 14.

Shell fusiform, thick; spire eleyated, acute; aperture small,

notched in front
;
columella obliquely plaited

;
operculum yery

small.

The animal has a yery long proboscis
;

it emits a purple

liquid, having a nauseous odour, when irritated. The eyes are

placed on the tentacles, or at their base. Range, from low
water to 15 fathoms, more rarely in 15—80 fathoms.

Distribution, 420 species. Philippines, India, Red Sea,

Mediterranean, West Africa, Greenland (1 species), Pacific,

West America. The extra-tropical species are minute. M.
Greenlandica and M. Cornea (Mediterranean species) are found
together in the latest British Tertiaries. (Forbes.)

Fossil, 90 species. Chalk— . India, Britain, France, &c.

Sub-genera. Imbricaria
,
Schum. (conoelix, Sw.)

Shell cone-shaped. I. conica, PI. VII., Fig. 15.

Cylindra, Schum. (Mitrella, Sw.)
Shell olive -shaped. C. crenulata, PI. VII., Fig. 16.
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Volvaiiia, Lam.

Etymology
,
votva, a wrapper.

Type, Y. bulloides, PI. VII., Fig. 17.

Shell cylindrical, convolute : spire minute
;
aperture long and

narrow
;
columella with, three oblique plaits in front.

Distribution, 29 species, tropical seas.

Fossil, 5 ? species. Eocene. Britain, France.

Marginella, Lam.

Etymology, diminutive of margo, a rim.

Synonyms, Porcellana (Adans.), Gray. Persicula, Schum.
Types, M. nubeculata, PI. VII., Fig. 18. M. persicula,

Fig. 19.

Shell smooth, bright; spire short or concealed; aperture

truncated in front
;
columella plaited

;
outer lip (of adult) with

a thickened margin.

Animal similar to cyprsea.

Distribution, 139 species. Tropical, West Indies, Brazil,

Mediterranean (1 small species), West Africa, China, Australia.

Fossil, 30 species. Eocene— . France, &c.

Sub-genus, Hyalina, Schum. Outer lip scarcely thickened.

Type, voluta pallida, Montfort, West Indies.

Family VI.—CYPRiEiD.E. Cowries.

Shell convolute, enamelled
;
spire concealed

;
aperture narrow,

channelled at each end
;
outer lip (of adult) thickened, inflected.

No operculum.

Animal with a broad foot, truncated in front
;
mantle expanded

on each side, forming lobes, which meet over the back of the

shell
;
these lobes are usually ornamented with tentacular fila-

ments
;
eyes on the middle of the tentacles or near their base

;

branchial plume single. Lingual ribbon long, partly contained

in the visceral cavity
;
rachis 1 toothed

;
uncini 3. In Ovulum

the teeth are 2. 1. 2. the outermost broad, with pectinated

margins. Loven describes the Cypraeidc© as having a short, non-

retractilo muzzle, and places them between the Naticidce and

Lamellaria . The cowries inhabit shallow water, near shore,

feeding on zoophytes.

Gi prjea, L. Cowry.

Etymology, Cypris, a name of Venus.
Types, C. tigris, C. mauritiana PI. VII., Fig. 20.
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Shell ventricose, convolute, covered with shining enamel

;

spire concealed
;
aperture long and

narrow, with a short canal at each

end
;
inner lip crenulated

;
outer lip

inflected and crenulated (lingual

uncini similar).

The young shell has a thin and
sharp outer lip, a prominent spire,

and is covered with a thin epidermis

(Fig. 92). When full-grown the

mantle lobes expand on each side,

and deposit a shining enamel over

the whole shell, by which the spire

is entirely concealed. There is usually

Fig. 92. Cypraa, a line of jDaler colour, which indicates
young.* where the mantle lobes met. Cyprcea

annulus is used by the Asiatic Islanders to adorn their Fig. 93.

dress, to weight their fishing-nets, and for barter.
2rivla-\

Specimens of it were found by Dr. Layard in the ruins of

Nimroud. The money-cowry (O. moncta
)
is also a native of the

Pacific and Eastern seas
;
many tons weight of this little shell

are annually imported into this country, and again exported
for barter with the native tribes of Western Africa

;
in the year

1848 sixty tons of the money-cowry were imported into Liver-
pool. Mr. Adams observed the pterojiodous fry of C. annulus

,

at Singapore, adhering in masses to the mantle of the parent,

or swimming in rapid gyrations, or with abrupt jerking move-
ments by means of their cephalic fins.

Distribution
,

150 species. In all warm seas (except east

coast South America ?), but most abundant in those of the old

world. On reefs and under rocks at low water.

Fossil, 84 species. Chalk— . India, Britain, France, &c.

Sub-genera. Cyprovula, Gray. C. Capensis, PI. VII., Fig. 21.

Apertural plaits continued regularly over the margin of the
canal.

Luponia, Gray. C. algoensis, PI. VII., Fig. 22. Inner lip

irregularly plaited in front.

Trivia, Gray. C. europaea, PI. VII., Fig. 23; Fig. 93, and
15, B. Small shells with striae extending over the back.
( Uncini

:

1st denticulate, 2, 3, simple.)

• Fig 92. Cyprcea testudinaria, L., young, China.

t Fig. 93. Trivia Europcea. Mont. From the “ British Moll usca,” by Messrs. Fort***

Hud Hanley.
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Distribution, 30 species. Greenland, Britain, West Indies,

Cape, Australia, Pacific, West America.

Erato, Risso.

Etymology, Erato, the muse of love-songs and mimi cry.

Type, E. lsevis, PI. VII., Fig. 24.

Shell minute
;
like marginella ; lips minutely crenulated.

Animal like trivia.

Distribution, 11 species. Britain, Mediterranean, West Indies,

China.

Fossil, 2 species. Miocene— . France, Britain (Crag).

Ovtjlum, Lam.

Etymology, diminutive of ovum, an egg.

Synonym, Amphiceras, Gronov.
Types

,

0. Ovum, PI. VII., Fig. 25. 0. gibbosa and verrucosa.

Shell like cyprcea ; inner lip smooth.

Distribution, 36 species. Warm seas. West Indies, Britain,

Mediterranean, China, West America.
Fossil, 11 species. Eocene— . France, &c.

Sub-genus. Calpurna, Leach. 0. volva (“ the •weaver’s

shuttle ”). Aperture produced into a long canal at each end.

Foot narrow, adapted for walking on the round stems of the

gorgonice, &c., on which it feeds. C. patula inhabits the south

coast of Britain, it is very thin, and has a sharp outer lip.

Calpurnits, Montfort (name) = Ovulum verrucosum.

Volva (Fleming) = Ovulum patulum
(
Calpurna

,

Leach).

Radius (Montfort) Schum. = Ovulum volva

Section B. Holostomata. Sea-Snails.

Shell spiral or limpet-shaped
;
rarely tubular or multivalve

:

margin of the aperture entire; operculum, horny or shelly,

usually spiral.

Animal with a short non -retractile muzzle ;
respiratory siphou

wanting, or formed by a lobe developed from the neck (Fig. 68),

gills pectinated or plume-like, placed obliquely across the back,

or attached to the right side of the neck
;
neck and sides fre-

quently ornamented with lappets and tentacular filaments.

Marine or fresh-water. Mostly phytophagous.*

• These “sections” axe not very satisfactory, but they ore better than any others

yet proposed, and they are convenient on account of the great extent of the order

oroso-branchiata. Natica and scalaria have a retractile proboscis. Pirenn lias a

'tohed aperture, and aporrhais,
a canal.
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Family I.

—

Naticid2E.

Shell globular, few-whorled
;

spire, small, obtuse
;
aperture

semi -lunar
;
lip acute

;
pillar often callous.

Fig. 94. Natica monilifera (Wilton).

Anim il witb a long retractile proboscis ;
lingual ribbon linear

;

rachis 1 toothed; uncini 3 (as in Fig. 94); foot very large;

mantle-lobes largely developed, hiding more or less of the shell.

Species all marine.

Natica (Adans.), Lamarck.

Synonym, Mamilla, Schm. Cepatia, Gray. Nacca, Bisso.

Type, N. canrena, PI. VIII., Fig. 1.

Shell thick, smooth
;
inner lip callous ; umbilicus large, with

a spiral callus
;
epidermis thin, polished ; operculum sub-spiral.

Animal blind
;

tentacles connate

with a head veil
;
front of the large

foot provided with a fold
(
mentum),

reflected upon and protecting thehead;
operculigerous lobe large, covering

part of the shell
;
jaws horny; lingual

ribbon short
;
branchial plume single.

The coloured markings of the naticae are very indestructible

;

they are frequently preserved on fossils. The naticce frequent

sandy and gravelly bottoms, ranging from low water to 90

fathoms (Forbes). They are carnivorous, feeding on the smaller

bivalves (Gould), and are themselves devoured by the cod and
haddock. Their eggs are agglutinated into a broad and short

spiral band, very slightly attached, and resting free on the

sands.

Distribution, 197 species. Arctic seas, Britain, Mediterranean,
Caspian, India, Australia, China, Panama, West Indies.

Fossil, 260 species. Devonian— . South America, North
America, Europe, India.

Sub-genera. Naticopsis, M‘Coy. N. Phillipsii. Shell imper-
forate

;
inner lip very thick, spreading

;
operculum shelly

(British Museum). Carb. limestone, 7 species.

* Fig. 95. Natica Alden, Forbe3. From on original drawing, communicated by
Joshua Alder, Esq

Fig. 95. Natica.*
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Operculum, horny.

Neverita, Bisso. N. Alderi. Fig. 95.

Lunatia, Gray. N. Ampullaria. Perforation simple
;
epider-

mis dull, olivaceous. Northern seas.

Globulus, J. Sbv. (Ampulina, Deshayesnot Bl.) N. Sigaretina.

PL YIII., Fig. 2. Umbilicus narrow (rimate), lined by a thin,

callus.

Fossil

,

Eocene. Britain, Paris.

Polinices, Montfort (naticella, Guild.), N. mammilla. Shell

oblong
;
callus very large, filling the umbilicus.

Cernina, Gray, N. fluctuata. PL YIII., Fig. 3. Globular,

imperforate
;
inner lip callous, covering part of the body-whorl.

Naticella, Muller. 19 species.

Fossil, Trias, S. Cassian.

Deshayesia, Baulin

Miocene, France. Some additional species have been found

with a similar oblique aperture and corrugated inner lip.

Baron Byckholt has described a species [D. Raulini), from the

Devonian, Belgium. The relation of the genus is uncertain.

Naticella, Munster.

This genus, abounding in the Trias of St. Cassian, has been
referred to Natica by D’Orbigny. A characteristic species.'

occurs in the green-sand of Blackdown, and has been named.
Natica carinata, J. Sby. (Narica, D’Orbigny.) It is exactly

intermediate between Narica (p. 237) and Fossarus (p. 253), and
appears to form with them a little group nearly related to

Lacuna (p. 255).

Sigahetus (Adans.), Lamarck.

Synonyms, Cryptostoma, Bl. Stomatia, Browne.
Type, S. haliotoides. Pl. YIII., Fig. 4.

Shell striated
;
ear-shaped

;
spire minute : aperture very wide,

oblique (not pearly)
;
operculum minute, horny, sub-spiral.

The flat species are entirely concealed by the mantle whem
living; the convex shells only partially, and they have a*

yellowish epidermis. Tho anterior foot lobe (
mentum

)
is enor-

mously developed.

Distribution, 31 species. "West Indies, India, China, Peru.

Fossil, 10 species. Eocene— . Britain, France, South America.

Sub-genus. Naticina, Gray. N. papilla, Pl. YIII., Fig. 3.

Shell vontricose, thin, perforated. West Indies, Bed Sea, China,

.

North Australia, Tasmania. Eocene , Paris.
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Lamellaria, Montagu.

Etymology
,
lamella

,

a thin plate.

Synonyms
,
Marsenia, Leach. Coriocella, Bl.

Type
,
L. perspicua. PI. VIII., Fig. 6 .

SZieZZ ear-shaped
;
thin, pellucid, fragile

;
spire very small

;

aperture large, patulous; inner lip receding. No operculum.

Animal much larger than the shell, which is entirely con-

cealed by the reflected margins of the mantle
;
mantle non-

retractile, notched in front; eyes at the outer bases of the

tentacles. Lingual uncini 3, similar
;
or one very large.

Distribution
,
10 species. Norway, Britain, Mediterranean,

New Zealand, Philippines.

Fossil, 2 species. Pliocene— . Britain (Crag).

Narica, Eecluz.

Synonyms, Vanicoro, Quoy. Merria, Gray. Leucotis, Sw.
Type

,
N. cancellata. PI. VIII., Fig. 8.

Shell thin, white, with a velvety epidermis
;
ribbed irregularly

and spirally striated
;
axis perforated

;
operculum very small,

thin.

Animal eyes at the outer base of the tentacles
; foot with

wing-like lobes.

Distribution
,
26 species. West Indies, Nicobar, Vanikoro,

Pacific.

Fossil. 4 species, Gault—
.

(D’Orbigny.) Britain, France.

Veluthsta, Fleming.

Etymology
,
velutinus, velvety (from vellus, a fleece).

Type, V* laevigata. PI. VIII., Fig. 7.

t ig. 96. Velutina laevigata (Warington).

Shell thin, with a velvety epidermis
; spire small

; suture
leep

; aperture very large, rounded
;

peristome continuous,
hin. No operculum.
Animal with a large oblong foot; margin of tne mantle

leveloped all round, and more or less reflected over the shell

;

?ills 2 ; head broad
; tentacles subulate, blunt, far apart ; ayesm prominences at their outer bases. Carnivorous. Lingual

lentition (Fig. 96). It resembles that of trivia (Fig. 15, B).
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Distribution
,
4 species. Britain, Norway, North America,

,

Icy Sea to Kamtschatka.
Fossil, 3 species. Pliocene— . Britain.

Sub-genus. Otina (Gray). V. otis.

Shell minute, ear-shaped.

Animal with a simple mantle, and very short tentacles.

West and south-west British coast ; inhabiting chinks of rocks,

between tide-marks. (Forbes.)

Velutina inhabits the laminarian zone, and ranges to ao

fathoms. V. laevigata is sometimes brought in on the fishermen’s ;

lines (off Northumberland), generally adhering to Alcyonium
digitatum (Alder). Dr. Gould obtained it from the stomach of .

•

fishes.

Chyptocella. H. and A. Adams, 1853.
a

Shell thin, pellucid, calcareous
;
spire small

;
aperture large.

Family II

—

Pyhamidelled^.

Shell spiral turreted
;

nucleus minute, sinistral
;

aperture

small
;
columella sometimes with one or more prominent plaits; I

operculum horny, imbricated, nucleus internal.

Animal with broad, ear-shaped tentacles, often connate;
t

eyes behind the tentacles at their bases
;
proboscis retractile

;

foot truncated in front
;
tongue unarmed. Species all marine.

. J

They are very numerous in the Japanese seas.

Several genera of fossil shells are provisionally placed in

this order, from their resemblance to eulima and chemnitzia*' ..

Tornatella
,
usually placed in or near this family, is opistho--

0
-

branchiate.

Pyramidella, Lam. pr

Etymology, diminutive of pyramis, a pyramid.

Synonyms
,
Obeliscus. Humphrey. (P. dolabrata. PI. VIII.,, k

Fig. 11.) Syrnola, Adams, 1860.

Type, P. auris-cati. PI. VIII., Fig. 10.

Shell slender, pointed, with numerous plaited or level whorls ; ;

'
1

apex sinistral; columella with several plaits; lip sometimes
furrowed internally

;
operculum indented on the inner side tc i

adapt it to the columellar plaits. The shell of the typical] b

pyramidellae bears some resemblance to cancellaria.

• “ The Pi/ramideUidee present subjects of much interest to the student of extinc* I

mollusca; numerous forms, bearing all the aspect of being members of this family

occur among the fossils of even the oldest stratified rocks. Many of them are gigantic

compared with existing species, and the group, os a whole, may be regarded rather a;

appertaining to past ages than the present epoch.”

—

Forbes.

i
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Distribution, 111 species. West Indies, Mauritius, Australia.

Fossil, 12 species. Chalk— . France, Britain.

Odostomla, Fleming, 1824.

Etymology
,
odous, a tooth, and stoma, mouth.

Type, 0. plicata. PL VIII., Fig. 12.

Shell subulate or ovate, smooth
;

apex sinistral
;

aperture

ovate
;

peristome not continuous
;

columella with a single

tooth-like fold; lip thin; operculum horny, indented on the

inner side.

Distribution, ? species. Britain, Mediterranean, Bed Sea,

Australia.

Fossil, 15 species ? Eocene— . Britain, France.

Very minute and smooth shells, having the habit of rissoce,

and like them sometimes found in brackish water. They range

iom low water to 40 fathoms. The animal is undistinguishable

Tom chemnitzia.

Chemnitzia, D’Orbigny.

Etymology, named in honour of Chemnitz, a distinguished

conchologist of Nuremburg, who published seven volumes in

continuation of Martini’s “ Conchylien-cabinet,” 1780-95.

Synonyms, Turbonilla, Bisso. Parthenia, Lowe. Pyramis and
Jaminea, Br. Monoptigma, Lea, part. Amoura, Moller.

Type, C. elegantissima. PI. VIII., Fig. 13.

Shell slender, elongated, many-whorled
;

whorls plaited

;

apex sinistral
;
aperture simple

;
ovate

;
peristome incomplete

;

operculum horny, sub-spiral.

Animal head very short, furnished with a long, retractile

proboscis ;
tentacles triangular

;
eyes immersed at the inner

angles of the tentacles
;
foot truncated in front, with a distinct

mentum.
Distribution, 32 species. Britain (4 species), Norway, Medi-

terranean. Probably world-wide. Bange from low water to

90 fathoms.

Fossil, 240 species. Silurian— . Britain, France, &c.

The “melanise” of the secondary rocks are provisionally

referred to this genus. Those of the palaeozoic strata to

loxonema.

Sub-genera. Eulimella, Forbes. E. scillse, Scacchi. 4 British

species. Shell smooth and polished
; columella simple

;
apex

,

sinistral.

Stylopsis (Adams. 1860) much resembles and is probably
synonymous with this sub-genus.
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Ettlima, Eisso, 1826 .

Etymology, eulimia, ravenous hunger
Synonym, Pasithea, Lea.

Type, E. polita. PI. YIII., Fig. 14.

Shell small, white, and polished; slender, elongated withi

numerous level whorls
;
obscurely marked on one side by a i

series of periodic mouths, which form prominent ribs internally ;

:

apex acute
; aperture oval, pointed above

;
outer lip thickened

internally
;

inner lip reflected over the pillar
;

operculum
horny, sub-spiral.

Animal tentacles subulate, close, with the eyes immersed at'

their posterior bases
;
proboscis long, retractile

;
foot truncated

.

m front, mentum bilobed
;

operculum lobe winged on each

side
; branchial plume single ; mantle with a rudimentary

siphonal fold.

The eulimae creep with the foot much in advance of the head,

which is usually concealed within the aperture, the tentacles

only protruding. (Forbes.)

Distribution, 49 species. Britain, Mediterranean, India,

,

Australia, Pacific. In o—90 fathoms water.

Fossil, 40 species. Carb. ?— . Britain, France, &c.

Sub-genus, Niso, Eisso (= Bonellia, Deshayes). N. tere-

bellatus, Lam. species. Axis perforated.

Fossil, 3 species. Eocene— . Paris.

Distribution, 5 species. China, West America. (Cuming.)

Monoptigma, Lea.

Synonyms, Melanioides, Lea = M. striata, Gray (name only).

Shell like Chemnitzia, rather fusiform, spirally grooved

;

columella slightly folded, with a sinus at the base.

Distribution, 12 species. Indo-Pacific.

Menestho, Moller (Turbo albulus, Eabr. Greenland) v.

Chemnitzia.

Aclis, Loven.

Etymology, A, without, Icleis, a projection.

Synonym, Alvania, Leach (not Eisso).

Type
,
A. supranitida. Wood. A. ascaris, Turt. PI. IX.,,

Fig. 4.

Shell minute, liko turritella ; spirally striated
;
aperture oval

;

outer lip prominent
; axis slightly rimate

;
operculate

;
ape*

sinistral.
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Animal with a long retractile proboscis
;

tentacles close

together, slender, inflated at the tips
;
eyes immersed at the

bases of the tentacles
;
operculum lobe ample, unsymmetrical

;

foot truncated in front. Eanges to 80 fathoms water. 5 British

species, Norway.
Fossil. ? species. Pliocene— . Britain (Crag).

Styloptygma, Adams. 1860.

Shell pupiform, semi-transparent; with slightly convex whorls.

Aperture sub-quadrate.

Myoota, Adams.

Shell ovate, turreted ;
white, thin, with slightly convex

whorls. Aperture oblong.

Leucotina, Adams.

Shell like last, but with last whorl ventricose
;
with minute

dots.

Stilifer, Brod.

Example
,
S. astericola. PI. VIII., Fig. 15.

Synonym, Stylina, Fleming.

Shell hyaline, globular or subulate, apex tapering, styliform,

nucleus sinistral.

Animal with slender, cylindrical tentacles, and small sessile

eyes at their outer bases
;
mantle thick, reflected over the last

whorls of the shell
;
foot large, with a frontal lobe. Branchial

plume single. Attached to the spines of sea-urchins, or immersed
in living star-fishes and corals.

Distribution, 16 species. West Indies, Britain, Philippines,

>li| Gallapagos, Pacific.

Loxonema, Phillips.

Etymology
,

loxos, oblique, and nema
,
thread

; in allusion to

the striated surface of many species.

Type, L. sinuata, U. Devonian, Petherwin.

Shell elongated, many-whorled ; aperture simple, attenuated
bove, effused below, with a sigmoidal edge to the outer lip.

Fossil, lo species. L. silurian—Trias. North America, Europe.

Macrocjteilus, Phillips.

. I Etymology
,
macros, long, and cheilos, lip.

1 Synonym, Polyphemopsis, Portlock.

Shell thick, ventricose, buccinoid; aperture simile, effuse

n

*
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below ;
outer lip thin, inner lip wanting, columella callous,

slightly tortuous.

Type
,
M. arculatus, Schlotheim species. Devonian. Eifel.

Distribution
,
1 species (M. Japonicus), Korea Straits.

Fossil
,

12 species. Devonian— Carboniferous. Britain,

Belgium.

Family III.

—

Cerithiad^. Cerites.

Shell spiral, elongated, many-whorled, frequently varicose
;

aperture channeled in front, with a less distinct posterior canal

;

lip generally expanded in the adult; operculum horny and
spiral.

Animal with a short muzzle, not retractile
;
tentacles distant,

slender
;

eyes on short pedicels, connate with the tentacles

;

mantle-margin with a rudimentary siphonal fold
;

tongue
armed with a single series of median teeth, and three laterals

or uncini. Mr. Wilton has examined the dentition of four

Cerithiadce ; the teeth are broad, as in Melaniadee, with incurved

and dentated summits. In Cerithidium the median teeth are

slender with minute hooks. Habitat. Marine, estuary, or fresh

water.

Cerithium (Adans.), Bruguiere.

Etymology, ceration, a small horn.

Type, 0. nodulosum. PI. Till., Fig. 16.

Shell turreted, many-whorled, with indistinct varices
;
aper-

ture small, with a tortuous canal in front
;
outer lip expanded

;

inner lip thickened; operculum horny, paucispiral. PI. Till.,

Fig. 16.*

Distribution, 136 species. World-wide, the typical species

tropical. Norway, Britain, Mediterranean, West Indies, India,

Australia, China, Pacific, Galiapagos.

Fossil, 460 species. Trias— . Britain, France, United
States, &c.

Sub-genera. Rhinodavis
,
Sw. C. vertagus. Canal long,

bent abruptly
;
operculum, sub-spiral.

Bittium, Leach. 0. reticulatum, PI. VIII., Fig. 17. Small
northern species, ranging from low water to 80 fathoms.

Triforis, Deshayes. C. perversum, PI. VIII., Fig. 18. 30

species. Norway—Australia.

Fossil, Eocene— . Britain, France.
Shell sinistral

;
anterior and posterior canals tubular. The

third canal is only accidentally present, forming part, of a

varix.

Cerithiop8is
,
Forbes. C. tuberculare, Britain.
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Shell like bittium ; proboscis retractile
; operculum pointed,

nucleus apical. Range 4—40 fathoms.

Potamtdes, Brongniart. Fresh-water Cerites.

Etymology
,
potamos, a river, and ides, patronymic termination.

Type, P. Lamarckii, Brong. (== Cerit. tuberculatum,

Brard.)

Example, P. mixtus. PI. VIII., Fig. 19.

Synonyms, Tympanotomus, Klein, C. fuscatum, Africa.

Pirenella, Bisso, C. mammillatum, PI. VIII.,

Fig. 22.

Shell like cerithium, but without varices in

the very numerous typical fossil species
;
epi-

dermis thick, olivebrown; operculum orbicular,

many-whorled.
Distribution

,

41 species. California, Africa,

India. In the mud of the Indus they are

mixed with species of ampullaria, venus,

purpura, ostrea, &c. (Major W. E. Baker.)

Fossil (species included with cerithium),

Eocene— . Europe.

Sub-genera, Cerithidea, Sw., C. decollata,

PI. VIII., Fig. 24. Aperture rounded; lip

expanded, flattened. Inhabit salt marshes,

mangrove swamps, and the mouths of rivers
;

they are so commonly out of the water as to have been taken for

land- shells. Mr. Adams noticed them in the fresh waters of

the interior of Borneo, creeping on pontederia and sedges
; they

often suspend themselves by glutinous threads (Fig. 97).

Distribution, India, Ceylon, Singapore, Borneo, Philippines,

Port Essington.

Terebralia, Sw. Cerith. telescopium, PI. VIII., Fig. 21.

Shell pyramidal; oolumella with a prominent fold, more or

less continuous towards the apex
;
and a second, less distinct, on

the basal front of the whorls (as in nerincea (Fig. 98). India,

North Australia.

T. telescopium is so abundant near Calcutta as to be used for

borning into lime
;
great heaps of it are first exposed to the sun,

to kill the animals. They have been brought alive to England.
(Benson.)

Pyrazus, Montfort. Cerit. palustre, PI. VTII., Fig. 20.

Shell with numerous indistinct varices
; canal straight, ofieu

tubular
;
outer lip expanded. India, North Australia.

• C. oltusa, Lam. sp. copied from Adams.

M 2

Fig. 97. Cerithidea.
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Cerith. radulum and granulatum of the "West African rivers

approach very near the fossil potamides, but they have numerous
varices.

Lampania, Gray (batillaria, Cantor). Cerith. zonale. PI.

VIII., Fig. 23.

Shell without varices, canal straight. Chusan.

The fossil potamides decussatus, Brug., of the Paris ba^in,

resembles this section, and retains its spiral red bands.

Fig. 98.*

Nerin^a, Defrance.

Etymology, nereis, a sea-nymph.
Example, N. trachea. Fig. 98.

Shell elongated
;
many-whorled, nearly cylindrical

;

aperture channeled in front
;
interior with continuous

ridges on the columella and whorls.

Fossil, 150 species. Inf. oolite—U. chalk. Britain,

France, Germany, Spain, and Portugal. They are

most abundant, and attain the largest size to the

south
;
and usually occur in calcareous strata, asso-

ciated with shallow-water shells. (Sharpe.)

Sub-genera. 1. Nerincea. Folds simple: 2—3 on

the columella
;

1—2 on the outer wall
;
columella solid,

or perforated. Above 50 species.

2. Nerinella (Sharpe), columella solid; folds simple;

columellar, 0—1 ;
outer wall, 1.

3. Trochalia (Sharpe), columella perforated, with

one fold
;
outer wall simple, or thickened, or with ono

fold
;
folds simple.

4. Ptygmatis (Sharpe), columella solid or perforated,

usually with 3 folds
;
outer wall with 1—3 folds, some

of them complicated in form.

? Fastigiella, Peeve.

Type, F. carinata, Peeve.
Shell like turritella; aperture with a short canal in front

(Cuming Museum, and British Museum).
Fossil, Eocene. Paris (Ceriihium rugosum, Lam.).

Aporjoiais, Aldrovandus.

Etymology, aporrhais (Aristotle), “ spout-shell,” from aporrfoo„

to flow away.

• Fig. 93. Nervruea trachea
,
Desl., partly ground down to show the form of the

Interior. Bath oolite, Ranville. Communicated by John Morris, Esq.
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Synonym
,
Chenopus, Philippi.

Type
,
A. pes-pelecani. PI. IY., Pig. 7, and Pig. 99.

Shell with an elongated spire
;
whorls numerous, tuberculated

;

aperture narrow, with a short canal in front
;
outer lip of the

adult expanded and lobed oi digitated
;
operculum pointed,

lamellar.

Animal with a short broad muzzle; tentacles cylindrical,

bearing the eyes on prominences near their bases, outside

,

foot short, angular in front
;

branchial plume single, long

;

Fig. 99.

«

lingual ribbon linear ;
teeth single, hooked, denticulated

;

uncini 3, the first transverse, 2 and 3 claw-shaped (Pig. 100).

The dentition of Aporrhais is most like Strombus and Carinaria
;

and quite unlike the Cerithiadce with which it has been placed

in accordance with the views of Professor Porbes. The animal
is carnivorous.

Distribution, 4 species. Labrador, Norway, Britain, Mediter-
ranean West Africa. Pange 100 fathoms.

Fossil; see Fteroceras and Rostellaria

;

above 200 species,

ranging from the lias to the chalk, probably belong to this

genus, or to genera not yet constituted.

• Fig. 99. Aporrhais pes-pelcam, L., from a drawing by Joshua Alder. Esq., in tlK
“ British Mollusca.”
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Struthiolarla, Lam.

Etymology
,

strutliio, an ostrich ('foot), from the form of its

aperture.

Type, S. straminea, PL IV., Fig. 6.

Shell turreted ;
whorls angular

;
aperture truncated in front

;

columella very oblique
;

outer lip prominent in

the middle, reflected and thickened in the adult

;

inner lip callous, expanded
;

operculum claw-

shaped, curved inwards, with a projection from

the outer, concave edge (Fig. 101).

Animal with an elongated muzzle ? tentacles

cylindrical
;

eye-pedicels short, adnate with the

tentacles, externally: foot broad and short.
Fig. 101. , Tr .

’ J *

operculum of (Eiener.)
struthioiaricu Distribution

,
5 species. Australia and New

Zealand, where alone it occurs sub-fossil.

Family IV.—Melaniadas.

Shell spiral, turreted
;
with a thick, dark epidermis

; aperture

often channeled, or notched in front
;
outer lip acute

; operculum
horny, spiral. The spire is often extensively eroded by the

acidity of the water in which the animals live.

Animal with a broad non -retractile muzzle
;
tentacles distant,

subulate
;
eyes on short stalks, united to the outer sides of the

tentacles
;
foot broad and short, angulated in front

;
mantle-

margin fringed
;
tongue long and linear, with a median and 3

lateral series of hooked multi-cuspid teeth. Often viviparous.

Inhabiting fresh-water lakes and rivers throughout the warmer
parts of the world.

Melania., Lam.

Etymology
, melanin, blackness (from melas ).

Type, M. amarula. PI. VIII., Fig. 25.

Synonyms, Thiara, Megerle. Pyrgula, Crist.

Shell turreted, apex acute (unless eroded)
;

whorls orna-
mented with striae or spines

;
aperture oval, pointed above

;

outer lip sharp, sinuous; operculum subspiral. PI. VIII.,
Fig. 25.*

Distribution, 361 species. South Europe, India, Philippines,
Pacific Islands. Distinct groups in the southern States of

North America.
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Fossil, 25 species. Wealden— . Europe (v. chemnitzia).

Sub-genera. Melandtria, Bowdich. M. fluminea.* PI. YIII.,

Fig. 26. Aperture somewhat produced in front
;

operculum

with rather numerous whorls. This section includes some of

the largest species of the genus, and is well typified by the

fossil, M. Sowerbii (cerit. melanoides, Sby.), of the Woolwich
sands. Old World, India, Philippines.

Vibex, Oken, V. fuscatus, PL YIII., Fig. 29. Y. auritus.

West Africa. Whorls spirally ridged, or muricated; aperture

broadly channeled in front.

Ceriphasia, Sw., C. sulcata. North America. Aperture like

vibex
;
slightly notched near the suture.

Hemisinus, Sw., H. lineolatus. West Indies. Aperture
channeled in front.

Melafusus, Sw, (Io, Lea. Glottella, Gray.) M. fluviatilis.

PI. YTII,, Fig. 27. United States. Aperture produced into a
spout in front.

Melatoma, Anthony (not Sw.) M. altilis.

Shell like anculotus
;
with a deep slit at the suture. United

States.

Anculotus, Say. A. prsemorsus. PI. YTII., Fig. 28.

Shell globular
;
spire very short

;
outer lip produced. United

States.

Amnicola, G. and H. A. isogona. PI. IX., Fig. 23. United
States

;
inhabits the fresh waters of New England, gregarious

on stones and submerged plants.

Chilostoma, Desh. M. marginata, Eocene. Paris. Peristome
thickened externally, all round.

Clea, Bens. C. annesleyi. South India.

Paltjdomtts, Swainson.

Etymology, palus, a marsh, and domus, home.
Synonyms, Tanalia, Gray. Hemimitra, Sw.
Type, P. aculeatus, Gm. species. PI. IX., Fig. 34.

Shell turbinated, smooth, or coronated
; outer lip crenulated

;

olivaceous with dark brown spiral lines.

Distribution, 25 species. Ceylon (Himalaya ?) in the moun-
tain-streams, sometimes at an elevation of 6,000 feet. The
Himalayan species

(
melania conica, Gray, hemimitra retusa, Sw.,

and several others), referred to this genus, have a concentric

operculum, like paludina.

• This i6 a good section of mc’az.in, but Mr. Gray’s type does not well represent it,

Wing more like a pirena in the form of its aperture.
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Melanopsis, Lam.

Types, M. buccinoides, M. costata. PI. VIII., Fig. 30.

Shell body-whorl elongated
;
spire short and pointed

; aper-

ture distinctly notched in front
;
inner lip callous

; operculum
sub -spiral.

Distribution, 21 species. Spain, Asia Minor, New Zealand.

Fossil, 25 species. Eocene— . Europe.
Sub-genus. Pirena, Lam, (faunus, Montfort) P. atra. PI.

VIII., Eig. 31. Spire elongated, many-whorled ; outer lip of

the adult produced. Teeth 3. 1. 3, as in Fig. 102.

Distribution

,

4 species ? South Africa, Madagascar, Ceylon,

Philippines.

Family V.—Turritelliile.

Shell tubular, or spiral
;
upper part partitioned off; aperture

simple
;
operculum horny, many-whorled.

Animal with a short muzzle
;
eyes immersed, at the outer

bases of the tentacles ;
mantle-margin fringed

;
foot very short

;

branchial plume single; tongue armed; dentition 3. 1. 3.

Turritella, Lam.

Etymology, diminutive of turris, a tower.

Synonyms, Terebellum, Torcula, Zaria, and Eglisia (Gray.)

Type, T. imbricata. PI. IX., Fig. 1.

Shell elongated, many-whorled, spirally striated; aperturo

rounded, margin thin
;
operculum horny, many-whorled, with

a fimbriated margin.

Animal with long, subulate tentacles ; eyes slightly promi-
nent

;
foot truncated in front, rounded behind, grooved beneath

;

branchial plume very long
;
lingual ribbon minute

; median
teeth hooked, denticulated

;
uncini 3, serrulated. Carnivorous ?

Distribution, 73 species. World-wide. Ranging from the

Laminarian Zone to 100 fathoms. West Indies, United States,

Britain (1 species), Iceland, Mediterranean, West Africa, China,

Australia, West America.

Fossil, 172 species. Neocomian— . Britain, &c., South
America, Australia, Java.
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Sub-genera. Proto, Defir., P. cathedralis, PL IX., Fig. 3,

aperture truncated below.

Mesalia, Gray, M. sulcata (var.), PL IX., Fig. 2. Greenland

—South Africa.

Fossil
,
Eocene. Britain, France.

CiEcnM, Fleming.

Synonyms, Corniculina, Munster. Brochus, Bronn. Odontl-

dium, Phil.

Type, C. trachea, Pl. IX., Fig. 5. Young species, Fig. 6.

Shell at first discoidal, becoming decollated when adult;

tubular, cylindrical, arched
;

aperture round, entire
;

apex

closed by a mammi 1 1abed septum. Operculum horny, many-
whorled. Lingual teeth, 0 ;

uncini, 2, the inner broad and
serrulated.

Distribution, Britain, 11 species, 10 fathoms. Mediterranean.

Fossil, 4 species. Eocene— . Britain, Castelarquato.

Ver'metus, Adanson. Worm-shell.

Synonyms, Siphonium, Gray. Serpuloides, Sassi.

Types, Y. lumbricalis, Pl. IX., Fig. 7.

Shell tubular, attached
;
sometimes regularly spiral when

young
;
always irregular in its adult growth

;
tube repeatedly

partitioned off
;
aperture round

;
operculum circular, concave

externally.

Distribution, 31 species. Portugal, Mediterranean, Africa,

India.

Fossil, 12 species. Neocomian— . Britain, France, &c.

? Sub-genus. Spiroglyphus, Laud. S. spirorbis Dillwyn species

irregularly tubular
;
attached to other shells, and half buried

in a furrow which it makes as it grows. Perhaps an annelide F

Petaloconclius, sculpturatus, Lea, 1843.

Miocene, United States, St. Domingo, South Europe.

Shell with two internal ridges running spirally along the

columella, becoming obsolete near the apex and aperture.

Siliquaria, Brug.

Etymology, siliqua, a pod.

Typo, S, anguina, Pl. IX., Fig. 8.

Shell tubular
;
spiral at first, irregular afterwards

;
tube with

a continuous longitudinal slit.

Distribution, 8 species. Mediterranean, North Australia.

Found in sponges.

Fossil, 10 species. Eocene— . France, &c.

M 3
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Scalaria, Lam. Wentle-trap.

Etymology
,
scalaris, like a ladder.

Type, S. pretiosa, PI. IX., Fig. 9. (= T. scalaris, L.)

Shell mostly pure white and lustrous
;

turreted
; many-

whorled; whorls round, sometimes separate, ornamented with

numerous transverse ribs
;

aperture round
;

peristome con-

tinuous; operculum horny, few-whorled.

Animal with a retractile proboscis-like mouth
;

tentacles

close together, long and pointed, with the eyes near their outer

bases
;
mantle-margin simple, with a rudimentary siphonal

fold
;
foot obtusely triangular, with a fold

(
mentum

)
in front.

Lingual dentition nearly as in bulla

;

teeth 0 ;
uncini nume-

rous, simple
;

sexes distinct
;

predacious ? Eange from low

water to 80 fathoms. The animal exudes a purple fluid when
molested.

Distribution, 104 species. Mostly tropical. Greenland,

Norway, Britain, Mediterranean, West Indies, China, Australia,

Pacific, West America.

Fossil, nearly 100 species. Coral-rag—. Britain, North
America, Chili, India.

Family VI.—Littorentd^.

Shell spiral, turbinated or depressed, never pearly
;
aperture

rounded
;
peristome entire

;
operculum horny, pauci-spiral.

Animal with a muzzle-shaped head, and eyes sessile at the

outer bases of the tentacles
;
tongue long, armed with a median

series of broad, hooked teeth, and 3 oblong, hooked uncini.

Branchial plume single. Foot with a linear duplication in

front, and a groove along the sole. Mantle with a rudimentary
siphonal canal

; operculum lobe appendaged.
The species inhabit the sea, or brackish water, and are mostly

littoral, feeding on algce. .

Littouena, Ferussac. Periwinkle.

Etymology, littoralis, belonging to the sea-shore.

Type, L. littorea, PL IX., Fig. 10.

Shell turbinated, thick, pointed, few-whorled ;

.

aperture rounded, outer lip acute, columella rather

flattened, imperforate, operculum pauci-spiral, Fig.

103. Lingual teeth hooked and trilobed
;

uncini i

Fig. 103. hooked and dentated (Fig. 104).

Distribution, 131 species. The periwinkles are found on the
Boa-shore in all parts of tho world. In the Baltic they lived
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within the influence of fresh water, and frequently become dis-

torted
;
similar monstrosities are found in the Norwich crag.

Fig. 104. Littonna littorea. (Warington.)

The common species
(
L . littorea) is oviparous

;
it inhabits the

lowest zones of sea-weed between tide-marks. An allied species

r, rostrum or muzzle.

k, buccal mass.

g, nervous ganglia

(reproductive orifice, oa

the right side).

s, salivary gland.

a:, oesophagus,

l, lingual coil.

77i, shell-muscle,

b, branchia or gilL

c, heart,

n, aorta.

e, stomach.

/, liver.

h, biliary canal.

i, intestine.

a, anus.

o, ovary.

d, oviduct,

u, uterus.

o', ovarian orifice.

x, renal organ;

y, mixcns gland.

Fig. 105. Littonna littorahs ? : (after Souleyet). Animal removed from its shelf
branchial cavity and back laid open.

(L. mdis) frequents a higher region, where it is scarcely reached
by the tide ; it is viviparous, and the young have a hard shell
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before their birth, in consequence of which the species is not

eaten. The tongue of the periwinkle is two inches long
;

its

foot is divided by a longitudinal line, and in walking the sides

advance alternately. The periwinkle and trochus are the food

of the thrush, in the Hebrides, during winter. The lingual canal

of the periwinkle passes from the back of the mouth under the

oesophagus for a short distance, then turns up on the right

side, and terminates in a coil (like spare rope) resting on the

plaited portion of the gullet. It is 2| inches long, and contains

about 600 rows of teeth
;
the part in use, arming the tongue,

comprises about 24 rows.* The dental ribbon of Risella is above
2 inches long, and coiled as in Littorina. (Wilton.)

Fossil, 10 species P Miocene— . Britain, &c. It is probable

that a large proportion of the oolite and cretaceous shells

Fig. 106. Operculum and teeth of Risella. (Wilton.) The central tooth should be

pointed, not blunt as in the figure.

referred to turbo belong to this genus, and especially to the

section tectaria.

Sub-genera. Tectaria
, Cuvier, 1817 (= Pagodella, Sw.), L.

pagodus, PL IX., Fig. 11.

Shell muricated or granulated
;
sometimes with an umbilical

fissure
;
operculum with a broad, membranous border. West

Indies, Zanzibar, Pacific.

Modulus
,
Gray. M. Tectum, PI. IX., Fig. 13.

Shell trochiform or naticoid
;
porcellanous

;
columella per-

forated
;

inner lip worn or toothed
;
operculum horny, few-

wlioi led.

* I' i Fig. 105 is shown the manner in which a gasteropod may be laid ont for

exan jnation, under water; the body requires to be fixed, and the cut edges of the

mantle to be kept open with needle points. A convenient trough may be made of a

plain earthenware soap-dish , by cutting a piece of sheet-cork (such as bootmakers use)
to fit the bottom, and fixing it to a piece of sheet-lead of the 6ame size with a couple
of ii'dia mbber bands. The instruments required for dissecting are simply a pair of

fine- pointed scissors, a few broken needles, a penknife, or scalpel, and a pair of forcep*

vitli fine curved points.
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Distribution

,

Philippines, West America.

Fossarus (Adans.), Philippi. P. sulcatus, PI. IX., Fig. 12.

Synonym,

,

Phasianema, Wood.
Shell perforated

;
inner lip thin

;
operculum not spiral.

Distribution

,

Mediterranean.

Fossil, 3 species. Miocene— . Britain, Mediterranean.

Risella, Gray. Lit., melanostoma, PI. IX., Fig. 14.

Shell trochiform, with a flat or concave base ; whorls keeled ;

aperture rhombic, dark or variegated, operculum pauci-spiral.

Distribution, New Zealand.

Conradia, Adams. Aperture circular. 3 species, Japanese seas.

Couthouyia, Adams. Shell ovate, with an acute spine
; aper-

ture semi-oval. 1 species, Japanese seas.

Solarium, Lam. Stair-case shell.

Etymology
,
solarium, a dial.

Synonyms, architectoma, Bolten. Philippia, Gray. Helico-

cryptus, D’Orbigny ?

Type
,
S. perspectivum, PI. IX., Fig. 15.

Shell orbicular, depressed
;
umbilicus wide and deep

;
aper-

ture rhombic
;
peristome thin

;
operculum horny, sub-spiral.

The spiral edges of the whorls, seen in the umbilicus, have
been fancifully compared to a winding stair-case.

Distribution, 25 species. Tropical seas. Mediterranean, East

Africa, India, China, Japan, Australia, Pacific, West America.

Fossil, 56 species. Eocene— . Britain, &c. 26 other species

(oolites—chalk) are provisionally referred to this genus
;
the

cretaceous species are nacreous (v. trochus).

Sub-genera. Torinia, Gray. T. cylindracea, oper-

culum conical, multi-spiral, with projecting edges,

Fig. 107. Living, New Ireland.

Fossil, Eocene. Britain, Paris.

Bifrontia, Desh.
(
Omalaxis

,

Desh.) S. bifrons,

discoidal, the last whorl disengaged. 1 recent

species. Madeira.

Fossil, 6 species. Eocene. Paris, Britain.

? Orbis, Lea. Discoidal, whorls quadrate.

Fossil, Eocene. America.

Discohelix (calculiformis) Dunker, 1851. Lias, Gottingen.
This name was proposed for the depressed Euomphali of the
Lower Oolites, of which there are several species in Normandy
end England.

• Operculum of S patulum, Lam. ^ ,
from Deehaycc.
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Shell usually sinistral, flat, or concave above ; aperture

quadrangular.

Platystoma (Suessi) Hornes, 1855. Trias
,
Hallstadt.

Shell discoidal, sinistral ? sculptured
;

peristome suddenly

expanded, plain; aperture with an inner rim, circular, aad

deflected (upwards) at right angles to the plane of the shell.

Several examples have occurred.

Philippia (lutea) Gray, has a multi-spiral operculum, aad
the animal is like Trochus. (Philippi.)

Paludestrina (lapidum) D’Orbigny part. Presh waters of

South America.

Shell conic, few-whorled, epidermis green
;
aperture oblique,

peristome abruptly reflected; operculum claw-like. The typical

species appear to be Melaniadce
,
but some small shells like

Hydrolia have been included in the genus.

Phortjs, Montfort. Carrier-shell.

Etymology
,
phoreus, a carrier.

Synonyms, Onustus, Humph., Xenophorus, Fischer.

Examples
,
P. conchyliophorus, Born. P. corrugatus, PI. X.,

Fig. 1.

Shell trochiform, concave beneath
;

whorls flat,

with foliaceous or stellated margins, to which shells,

stones, &c., are usually affixed; aperture very
oblique, not pearly

;
outer lip thin, much produced

above, receding far beneath
;
operculum horny, im-

bricated, nucleus external, as in purpura and palu-
Fig. 108. domuS} -flrith the transverse scar seen through it, Fig.

108. (Museum Cuming.)
Animal with an elongated (non-retractile?) proboscis; ten-

tacles long and slender, with sessile eyes at their outer base 5
!

;

sides plain
; foot narrow, elongated behind.—Adams. Belatod

to scalaria ?

Most of the phori attach foreign substances to the margins of

their shells as they grow, particular species affecting stones,

whilst others prefer shells or corals. They are called “ mineral-
ogists” and “ conchologists,” by collectors; P. Solaris and
P. indicus are nearly or quite free from these disguises. They
are said to frequent rough bottoms, and to scramble over the

ground, liko tho strombs, rathor than glide evenly.

Distribution, 9 species. West Indies, India, Malacca, Philip-

pines, China, and West America.
Fossil, 15 species. Chalk ?—Eocene—. Britain and France.
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Shells extremely like the recent phorus, are met with even in

the carb. limestone and lias.

Lacuna, Turton.

Etymology
,
lacuna

,
a fissure.

Type

,

L. pallidula (PI. IX., Fig. 16).

Synonym

,

Medoria, Gray.

Shell turbinated, thin
;
aperture semi-lunar

;
columella flat-

tened, with an umbilical fissure
;
operculum pauci-spiral.

Animal ; operculigerous lobe furnished with lateral wings and
tentacular filaments. Teeth ocusped; uncini 1, 2, dentated,

3 simple. Spawn
(
ootheca

)
vermiform, thick, semi-circular.

Bange, low water—50 fathoms.

Distribution, 16 species. Northern shores, Norway, Britain,

Spain.

Fossil, 1 species. Glacial beds, Scotland.

Litiopa, Bang.

Etymology, litos, simple, ope, aperture.

Type
,
L. bombyx (PI. IX., Fig. 24).

Shell minute, pointed
;

aperture slightly notched in front
;

outer lip simple, thin
;
inner lip reflected

;
operculum spiral.

Distribution, 6 species. Atlantic and Mediterranean, on float-

ing sea-weed, to which they adhere by threads.

Fossil, 1 species. Pliocene (Crag).

Bissoa, Fremenville.

Etymology
,
named after Eisso,* a French zoologist.

Type, E. labiosa (PI. IX., Fig. 17).

Synonym, Cingula, Flem.
Shell minute, white or homy; conical, pointed, many-whorled

;

smooth, ribbed, or cancellated; aperture rounded; peristome

entire, continuous
;
outer lip slightly expanded and thickened

;

operculum sub-spiral.

The animal has long, slender tentacles, with eyes on small

prominences near their outer bases
;
the foot is pointed behind

;

the operculigerous lobe has a wing-like process and a filament

{cirrus) on each side. Lingual teeth single, sub-quadrate,

hooked, dentat :d
;

uncini 3 ;
1 dentated, 2, 3, claw-shaped.

They range from high-water to 100 fathoms, but abound most
in shallow water, near shore, on beds offucus and zostera.

Distribution, about 70 species. Universally distributed, but

• It is much to be regretted that 6ome modem naturalists have tried to find out and

bring nt us the obscure genera of Risso, and the worthless fabrications of Montiort

tud Raflnesque, which had better have remained unknown.
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most abundant in tbe north temperate zone. North America,

West Indies, Norway, Britain, Mediterranean, Caspian, India,

&c. Rissoa parva adheres to sea-weeds by threads, like litiopa.

(Gray.)

Fossil, 100 species. Permian— . Britain, France, &c-

Sub-genera. Rissoina, D’Orbigny. Aperture channrled in

front. 66 living species. Fossil (10 species Bath oolite.

—

Britain.)= Tuba, Lea? America.

Hydrobia, Kartm.
(
= Paludinella, Loven.) Shell smooth

;
foot

rounded behind
;
operculigerous lobe without filament. Type

,

littorina ulvae (PL IX., Fig. 18). Distribution, 50 species. Fossil,

10 species. Wealden— . Britain, &c.

Syncera, Gray (Assiminea, Leach). S. hepatica. Shell like

Hydrobia
;
tentacles connate with the eye pedicels, which equal

them in length. Teeth 5—7 cusped; uncini 1, 2, dentated, 3

rounded. Distribution, 2 species, brackish water. Britain and
India.

Nematura, Benson. N. deltse (PI. IX., Fig. 21.) Aperture
contracted

;
peristome entire

;
operculum pauci-spiral. Fossil,

Eocene. Isle of Wight.

Jeffreysia, Alder (=Bissoella, Gray, MS.), J. diaphana. Shell

minute, translucent
;
operculum semilunar, imbricated, with a

projection from the straight, inner side (PI. IX., Fig. 19).

Head elongated, deeply cleft, and produoed into two tentacular

processes; mouth armed with denticulated jaws, and a spinous

tongue
;
tentacles linear, eyes far behind, prominent, only visible

through the shell
;
foot bi-lobed in front. 6 species. Britain.

On sea-weed, near low-water. (Alder.
)

There are eight other

species in the Japanese seas.

Skenea, Fleming.

Etymology, named after Dr. Skene, of Aberdeen, a contem-
porary of Linnoeus.

Synonym, Delpkino'idea, Brown.
Type, S. planorbis (PI. IX., Fig. 20).

Shell minute orbicular, depressed, few-whorled
;

peristome

continuous, entire, round
;
operculum pauci-spiral. Animal like

rissoa, foot rounded behind. Found under stones at low-water,
and amongst the roots of corallina officinalis.

Distribution, ? species. Northern seas, Norway, and Britain.

S. comuella, Straits of Korea (Adams).

? Truntoatella, Risso. Looping-snail.

Type, T. truncatula (PI. IX., Fig. 25). (Mus., Hanley )
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She m'nute, cylindrical, truncated
;

whorls striated trans-

versely; aperture oval, entire; peristome continuous; operculum

sub- spiral

!

Animal with short, diverging triangular tentacles
;

eyes

centrally behind
;
head bi-lobed

;
foot short, rounded at each

end. (Forbes.

)

The truncatellce are found on stones and sea-weeds between
tide-marks, and survive many weeks out of the water. (Lowe.)

They walk by contracting the space between their lips and foot,

like the geometric caterpillars. (Gray.) They are found semi-

fossil along with the human skeletons in the modern limestone

of Guadaloupe.

Distribution

,

15 species. West Indies, Britain, Mediterranean,

Bio, Cape, Mauritius, Philippines, Australia, Pacific. (Cuming.)

? Lithoglyphtjs, Megerle.

Type
,
L. fuscus (PI. IX., Fig. 22).

Shell naticoid, -often eroded; whorls few, smooth; aperture

large, entire
;
peristome continuous, outer line sharp, inner lip

callous; umbilicus rimate; epidermis olivaceous; operculum
pauci-spiral.

Distribution

,

5 species. Europe and Oregon.

Family VII.

—

Palulinii)^.

Shell conical or globular, with a thick, olive-green epidermis
;

aperture rounded
;

peristome continuous, entire
; operculum

horny or shelly, normally concentric.

Animal with a broad muzzle
;

tentacles long and slender
;

eyes on short pedicels, outside the tentacles. Inhabiting fresh

waters in all parts of the world.

Paludina, Lam. River-snail.

Etymology
,
palus

(
paludis), a marsh.

Synonym, Vivipams, Gray.
Type, P. Listen (PI. IX., Fig. 26). (P. vivipara, Fig. 68.)

Shell turbinated, with round whorls
;
aperture slightly angular

behind
;
peristome continuous, entire

;
operculum horny, con-

centric. Animal with a long muzzle, and very short eye-
pedicels

; neck with a small lappet on the left side, and a larger

on the right, folded to form a respiratory siphon
;
gill comb-like,

single
; tongue short

;
teeth single, oval, slightly hooked and

denticulated
;
uncini 3, oblong, denticulated. The paludinro are



258 MANUAL OF THE MOLLUSCA.

viviparous ;
the shells of the young are ornamented with spiral

rows of epidermal cirri.

Distribution

,

60 species. Bivers and lakes throughout the

northern hemisphere
;
Black Sea, Caspian.

Fossil, 53 species. Wealden— . Britain, &c.

Sub-genus. Bithynia (Prideaux), Gray. B. tentaculata

(PL IX., Pig. 27). Shell small; operculum shelly. Animal
oviparous; with only one neck-lappet, on the right side. The
bithynia oviposit on stones and aquatic plants

;
the female lays

from 30 to 70 eggs in a band of three rows, cleaning the surface

as she proceeds
;
the young are hatched in three or four weeks,

and attain their full growth in the second year. (Bouchard.

)

Ampullaria, Lam. Apple-snail, or idol-shell.

Etymology, ampulla, a globular flask.

Example, A. globosa (PI. IX., Pig. 30).

Synonym, Pachylabra, Sw.
Shell globular, with a small spire, and a large ventricose body-

whorl
;
peristome thickened and slightly reflected

;
operculum

shelly.

Animal with a long incurrent siphon, formed by the left neck-

lappet; left gill developed, but much smaller than the right ;t

muzzle produced into two long tentacular processes
;

tentacles

• Fig. 109. Ampullaria cnnalintlntn, Lam. (from D’Orb). South America. The
oranchial siphon (s) is seen projecting from the left side; o, operculum.

t The ampullaria is said to have a pulmonic sac in addition to its gills (Gray, Owen),
but we have not met with specimens sufficiently well preserved to exhibit it. It would
bo very desirable to examine the amp. cornu-arietis , in which, probably, the gill3 am
symmetrical, as in the cephalopoda.

Fig. 100.*

i
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extremely elongated, slender. Inhabits lakes and rivers

throughout the warmer parts of the world, retiring deep into the

mud in the dry season, and capable of surviving a drought, or

removal from the water for many years. In the lake Mareotis,

and at the mouth of the Indus, ampullarise are abundant, mixed
with marine shells. Their eggs are large, enclosed in capsules,

and aggregated in globular masses. The dentition of A. globosa

is shown in Fig. 110.

Distribution, 136 species. South America, West Indies, Africa,

India.

Sub-genera. Pomus, Humph. A. ampullacea. Operculum
horny.

Marisa, Gray (ceratodes, Guilding). A. cornu-arietes (PI. IX.,
Fig. 31). Operculum horny. Shell discoidal.

Asolene, D’Orbigny. A. platse. Animal without a respiratory

siphon
;
operculum shelly. Distribution, South America.

Lanistes

,

Montf. A. bolteniana, L. (PI. IX., Fig. 32). Shell

reversed, umbilicated, peristome thin
; operculum horny. Dis-

tribution, West Africa, Zanzibar, Nile.

Meladomus, Sw. Paludina olivacea, Sby. Shell reversed,

imperforate
;
peristone thin

;
operculum horny.

? Amphibola, Schumacher.

Synonyms, Ampullacera, Quoy. Thallicera, Sw.
Type, A. australis (PI. IX., Fig. 33).

Shell globular, with an uneven, battered surface
; columella

fissured
;
outer lip channeled near the suture

; operculum horny,
sub-spiral. Animal without tentacles; eyes placed on round
lobes

;
air-breathing

;
respiratory cavity closed, except a small

valvular opening on the right side
;
a large gland occupies the

position of the gill of paludina; sexes united. (Quoy.) Mr.
Gray places this genus amongst the true pulmonifera.

Distribution, 3 species. Shores of New Zealand and thePacifio
Islands. The living shells sometimes have serpulce attached to

them. (Cuming.) They are eaten by the New Zealanders.
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Yalyata, Muller. Yalye-sliell.

Types

,

Y. piscinalis (PI. IX., Fig. 28). Y. cristata (PL IX.,

Fig. 29).

Shell turbinated, or discoidal, umbilicated; whorls round or-

keeled
;

aperture not modified by the last whorl
;

peristome

entire ;
operculum horny, multi-spiral.

Animal with a produced muzzle
;
tentacles long and slender,

.

eyes at their outer bases
;

foot bi-lobed in front
;
branchial

.

plume long, pectinated, partially exserted on the right side,

,

when the animal is walking. Lingual teeth broad
;
uncini 3,

lanceolate; all hooked and denticulated.

Distribution, 18 species. Britain and North America.

Fossil, 19 species. Wealden— . Britain, Belgium, &c.

Family YIII.—Nerithle.

Shell thick, semi-globose
;
spire very small

;
cavity simple,

from the absorption of the internal portions of the whorls
;
aper-

ture semi-lunate
; colmnellar side expanded and flattened

;
outer

Fig. ill. *

lip acute
;
operculum shelly, sub-spiral, articulated.

At each end of the columella there is an oblong muscular im-

pression, connected on the outer side by a ridge, on which the

operculum rests
;
within this ridge the inner layers of the shell

are absorbed.

Animal with a broad, short muzzle, and long slender tentacles

;

eyes on prominent pedicels, at the outer bases of the tentacles
;

loot oblong, triangular. Lingual dentition similar to the tur-

linidce. Teeth 7 ;
uncini very numerous.

Nerita, L. Nerite.

Etymology, Nerites, a sea-snail, from nereis .

Type, N. ustulata (PI. IX., Fig. 35).

* Fig. 111. Nerita polita, L. (from Quoy and Guimard), New Ireiadik
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Shell thick, smooth or spirally grooved
;

epidermis horny

;

outer lip thickened and sometimes denticulated

within
; columella broad and flat, with its inner

edge straight and toothed ;
operculum shelly,

Fig. 112.

Distribution, 1*73 species. Nearly all warm seas.

’ West Indies, Eed Sea, Zanzibar, Philippines, Fig. 112 *

Australia, Pacific, West America. (Cuming.) Many of the

American species dwell in the streams; one species at the

Philippines sometimes climbs up trees.

Fossil, 60 species. Lias— , Britain, &c. The palaeozoic nerites

are referred by D’Orbigny to turbo, natica, &c. N. haliotis is a

pileopsis.

Sub-genera. Neritoma, Morris, 1849. N. sinuosa, Sby.

Portland stone, Swindon. (Mus., Lowe.) Shell ventricose,

thick
;
apex eroded

;
aperture with a notch in the middle of the

outer lip. Casts of this shell are common, and exhibit the

condition of the interior characteristic of all the nerites ; it was
probably fresh water.

Neritopsis, Grateloup. N. radula (PI. YIIL, Fig. 9). Shell

like nerita ; inner lip with a single notch in the centre.

Distribution, 1 species. Pacific.

Fossil, 20 species. Trias ? Britain, France, &c.

Velates, Montf. N. perversa, Gm. (PI. IX., Fig. 36). Inner
lip very thick and callous

; outer lip prolonged behind, and par-
tially enveloping the spire.

Pileolus (Cookson), J. Sowerby.

Etymology, pileolus, a little cap.

Type, P. plicatus (PI. IX., Figs. 37, 38).

Shell limpet-like above, with a sub-central apex
; concave

beneath, with a small semi-lunar aperture, and a columellar
disc, surrounded by a broad, continuous peristome.

Distribution, marine
;
only known as fossils of the Bath oolite,

Ancliffe, and Minchinhampton, 3 species, P. neritoides is a
neritina.

»

Neritina, Lam. Fresh-water nerite.

Examples, N. zebra (PI. IX., Fig. 39), N. crepidularia

(PI. IX., Fig. 40).

Shell rather thick at the aperture, but extensively absorbed
inside

; outer lip acute
;
inner straight, denticulated

;
operculum

* Fig. 112. Operculum of N. peloronta. West Indies.
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shelly, with a flexible border
;
slightly toothed on its straight t

edge.

Animal like nerita; lingual teeth
;
median, minute; laterals i

3, 1 large, sub-triangular 2, 3 minute
;
uncini about 60, first

very large, hooked, denticulated
;
the rest equal, narrow, hooked,

denticulated.

The neritinse are small globular shells, ornamented with a.

great variety of black or purple bands and spots, covered with a i

polished horny epidermis. They are mostly confined to the fresh

waters of warm regions. One species (jV. fluviatilis
)
is found in

British rivers, and in the brackish water of the Baltic. Another •

extends its range into the brackish waters of the North American
rivers

;
and the West Indian N. viridis and meleagris are found t

in the sea.
J

N. crepidularia has a continuous peristome, and approaches

navicella in form
;

it is found in the brackish waters of India.

N. corona (Madagascar) is ornamented with a series of long

:

tubular spines.

Distribution
,

111 species. West Indies, Norway, Britain,

Black Sea, Caspian, India, Philippines, Pacific, West America.

Fossil, 20 species. Eocene— . Britain, France, &c.

Navicella, Lam.

Etymology
,
navicella, a small boat.

Type, N. porcellana. PI. IX., Fig. 41.

Shell, oblong, smooth, limpet-like
; with a posterior, sub-

marginal apex; aperture as large as the shell, with a small

Fig. 113. Navicella. (Wilton.)

columellar shelf, and elongated lateral muscular scars; oper-
culum very small, shelly.

Distribution, 33 species. India, Mauritius, Moluccas, Aus-
tralia, Pacific.

Navicella inhabits fresh waters, adhering to stones and plants.

Median tooth small
;
laterals 3, first large, trapeziform, 2, 3,

minute
;
uncini numerous, first large, strong, and opaque, the

rost slender, translucent, with denticulate hooks (Fig. 113).
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Family IX.—Turbintdal

Shell spiral, turbinated or pyramidal, nacreous inside ; oper-

culum calcareous and pauci-spiral, or borny and multi-spiral.

Animal with a short muzzle
;
eyes pedunculated at the outer

bases of the long and slender tentacles
;
head and sides orna-

mented with fringed lobes and tentacular filaments {cirri)

;

branchial plume single ; lingual ribbon long and linear, chiefly

contained in the visceral cavity
;
median teeth broad

;
laterals

5, denticulated; uncini very numerous (sometimes nearly 100),

slender, with hooked points (Fig. 15, A).

Marine, feeding on sea-weeds {cilgce).

The shells of nearly all the turbinidse are brilliantly pearly

when the epidermis and outer layer of shell are removed
;
many

of them are used in this state for ornamental purposes.

Turbo, L. Top-shell.

Etymology, turbo, a whipping-top.

Synonyms, Batillus, Marmorostoma, Callopoma, &c.—Gray.
Type, T. marmoratus. PI. X., Fig. 2.

Shell turbinated, solid
; whorls convex, often grooved or

tuberculated
;

aperture large, rounded, slightly produced in

front
;
operculum shelly and solid, callous outside, and smooth,

or variously grooved and mammillated, internally horny and
pauci-spiral. In T. sarmaticus the exterior of the operculum is

botryoidal, like some of the tufaceous deposits of petrifying

wells.

Animal with pectinated head-lobes.

Distribution, 60 species. Tropical seas, West Indies, Medi-
terranean, O.pe, India, China, Australia, New Zealand, Pacific,

Peru.

Fossil, 360 species (including littorina) L. Silurian—

.

Universal.

Phaslanella, Lam. Pheasant- shell.

Synonyms, Eutropia (Humphrey), Gray. Tricolea, Risso.

Type, P. australis. PI. X., Fig. 3.

Shell elongated, polished, richly coloured; whorls convex;
aperture oval, not pearly

;
inner lip callous, outer thin

; oper-
culum shelly, callous outside, sub-spiral inside.

Animal with long ciliated tentacles
;
head-lobes pectinated,

wanting in the minute species; neck-lobes fringed; sides

ornamented with three cirri; branchial plume long, partly
free; foot rounded in front, pointed behind; its sides movod
alternately in walking

;
lingual teeth even-edged

; laterals 5,
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hooked, denticulated; nncini about 70, gradually diminishing

:

outwards, hooked and denticulated.

Distribution
,
25 species. Australia, large species

;
India,

Philippines, small species; Mediterranean, Britain, West:
Indies, very small species.

Fossil, 70 species. Devonian (?). Europe.

The similarity of the existing Australian fauna to that of the

European oolites strengthens the probability that some, at’

least, of these fossil shells are rightly referred to Phasianella.

Fig. 114.*

Imperator, Montfort.

Type, I. imperialis. PI. X., Eig. 4.

Synonym, Calcar.

Shell trochiform, thick, with a flat or concave base
; whorls

keeled or stellated; aperture angulated outside, brilliantly

penrly
; operculum shelly.

Distribution
,
20 species ? South Africa, India, Australia,

New Zealand.

Trochus, L.

Etymology, trochus, a hoop.

Synonyms, Cardinalia, Tegula, and Livona, Gray. Infundi-
bulum, Montfort. Chlorostoma, Sw. Trochiscus, Sby. Monilea,
Sw.

Types, T. niloticus. PI. X., Fig. 5. T. zizyphinus. Fig. 114.

Shell pyramidal, with nearly a flat base
;
whorls numerous,

flat, variously striated
;
aperture oblique, rhombic,

pearly inside; columella twisted, slightly trun-

cated
;

outer lip thin
;
operculum horny, multi-

spiral, Fig. 115 (T. juca).

Animal with 2 small or obsolete head-lobes be-

tween the tentacles
;

neck-lappets large
;

sides

ornamented with lobes, and 3—5 cirri; gill very
mng, linear; lingual teeth 11, denticulated; uncini — 90
diminishing outwards-

Fig. 115.

* Fig. 114. Trochus zizyphinus. L., Pegwell Bay, Kent.
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Distribution

,

200 species. World-wide. Low water to 15

fathoms
;
the smaller species range nearly to 100 fathoms.

Fossil

,

361 species. Devonian— . Europe, North America,

Chili.

Sub-genera. Pyrcimis, Chemn., Tr. obeliscus. PI. X., Pig. 6.

Columella contorted, forming a slight canal.

Gibbula, Leach. Tr. magus, Britain.

Shell depressed, widely umbilicated
;
whorls tumid. Head-

lobes largely developed
;
lateral cirri, 3.

Enida

,

Adams. 3 species, Japan.

Margarita

,

Leach. Tr. helicinus. PL X., Fig. 7.

Shell thin
;

cirri, 5 on each side.

Distribution, 17 species. Greenland, Britain, Falkland

Islands. Near low water, under stones and sea-weed.

Elenchus
,
Humphrey (= Canthiridus, Montfort) E. iris. PL

X., Fig. 8. Smooth, thin, imperforate, with a prominent base.

Australia, New Zealand. F. Iris scarcely differs in form from
Tr. zizyphinus

; . E. badius is like a pearly phasianella
;
and

F. varians (bankivia, Menke) would be called a chemnitzia, if

fossilised. Pl. X., Fig. 9.

Alcynus, Adams. 2 species, Japan.

Minolia, Adams. 1 species, Japan.

Turcica, Adams. 1854.

Vitrinella, C. B. Adams, 1850. Shell minute, hyaline,

turbiniform, umbilicated
;
aperture large, orbicular.

Distribution, 18 species. West Indies (5), Panama.
Photinula

,

H. and A. Adams, 1855. Shell heliciform
;
spire

somewhat acute.

Eotella, Lamarck.

Etymology, diminutive of rota, a wheel.

Synonym, Helicina, Gray.
Type, B. vestiaria. Pl. X., Fig. 10.

Shell lenticular, polished; spire depressed; base callous;
lingual teeth 13; uncini numerous, sub-equal.

Distribution, 15 species. India, Philippines, China, New
Zealand.

Monodonta, Lam.

Etymology, monos, one, and odous
(
odontos), a tooth.

Synonyms, Labio, Oken. Clanculus. Montfort, Olivia, Bisso.
Types, M. labeo. Pl. X., Fig. 21. M. pharaonis. Pl. X.,

F?g. 12.

Shell turbinated, few-whorled
; whorls spirally grooved and

K
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granulated
;

lip thickened internally, and grooved
;
columella

toothed, more or less prominently and irregularly
;
operculum

horny, many-whorled.
Distribution, 13 species ? West Africa, Eed Sea, India,

Australia.

Fossil (included with trochus), Devonian—. Eif'el.

Delphinula (Eoissy), Lam.

Etymology, diminutive of delphinus

,

a dolphin.
(
= Cyclostoma,

Gray
!

)

Type

,

D. laciniata. PI. X., Fig. 13. (= T. delphinus, L.)

Shell orbicular, depressed
;
whorls few, angulated, rugose, or

spiny
;

aperture round, pearly
;

peristome continuous
;
um-

bilicus open
;
operculum horny, many-whorled. On reefs at

low water.

Animal without head-lobes
;

sides lobed and cirrated.

Distribution, 70 species. Eed Sea, India, Philippines, China,

Australia.

Fossil, 30 species P Trias ?—Miocene— . Europe.

Sub-genera. Liotia, Gray. L. gervillii. PI. X., Fig. 14.

Aperture pearly, with a regular, expanded border
;
operculum

multi-spiral, calcareous.

Distribution, 6 species. Cape, India, Philippines, Australia.

Fossil, Eocene— . Britain, France.

Collonia, Gray, 1850. C. marginata. PI. X., Fig. 15.

Peristome simple
;
operculum calcareous, with a spiral rib on

the outer side.

Distribution, Africa.

Fossil, Eocene— . Paris.

Cyclostrema

,

Marryat. C. cancellata, PI. X., Fig. 16.

Shell nearly discoidal, cancellated, not pearly; aperture round,

simple
;
umbilicus wide

;
operculum, spiral, calcareous.

Distribution, 12 species. Cape, India, Philippines, Australia,

Peru. In 5—17 fathoms.

Serpularia, Eoemer, has the whorls smooth and disunited.

Type, Euomphalus Serpula, Kon. Carb. Belgium.
Crossostoma, Morris and Lycett. Columella toothed when

young, concealed by callus in the adult. 2 species, Great
oolite.

Adeorbis, Searles Wood.

Type, A. sub-carinatus. PL X., Fig. 17.

Shell minute, not nacreous, depressed, few-whorled, deeply
umbilicated

;
peristome entire, nearly continuous, situated m
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its inner side, and slightly so externally
;
operculum shelly,

multi-spiral.

Distribution
,
6 species. West Indies—China. Low water to

00 fathoms.

Fossil
, 5 species. Tertiary— . Britain.

Etjomphaltjs, Sowerby.

Etymology
,
eu, wide, and omphalos, umbilicus.

Synonyms, Schizostoma, Bronn. Straparollus, D’Orbigny.
Ophileta, Yanuxem. Platyschisma, M £Coy.

Type, E. pentagonalis. PI. X., Fig. 18.

Shell depressed or discoidal
; whorls angular or coronated

;

aperture polygonal; umbilicus very large; operculum shelly,

round, multi-spiral. (Salter.)

Fossil, 80 species, L. silurian— Trias. North America, Europe,
Australia.

Sub-genus. Phanerotinus
,

J. Sby. 1840, E. cristatus, Phil.

Carb. limestone. Britain.

Shell discoidal
;

whorls separate
;

outer margin sometimes
foliaceous.

Stomatella, Lam.

Etymology, diminutive of stoma, the aperture.

Type, S. imbricata. PI. X., Eig. 19.

Shell ear-shaped, regular
;
spire small

;
aperture oblong, very

large and oblique, nacreous; lip thin, even-edged; operculum
circular, horny, multi-spiral. On reefs and under stones at

ow water.

Distribution, 33 species. Cape, India, North Australia,

China, Japan, Philippines.

Sub-genus ? Gena, Gray. Spire minute, marginal
;

no
operculum. 16 species. Red Sea, India, Seychelles, Swan
River, Philippines. (Adams.)
Niphonia

,

Adams. 1 species, Japan.

Broderieia, Gray.

Etymology, named in honour of W. J. Broderip, Esq., tho

distinguished conchologist.

Type, B. rosea. PI. X., Eig. 20.

Shell minute, limpet-shaped, with a posterior sub-marginal
apex

;
aperture oval, as large as the shell, brilliantly nacreous.

Distribution, 3 species. Philippines; Grimwood’s Island,

South Seas. (Cuming.)

N 2
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Family X.

—

Haliotid.®.

Shell spiral, ear-shaped or trochiform
;

aperture large,

nacreous
;
outer lip notched or perforated. No operculum.

Animal with a short muzzle and subulate tentacles
;
eyes on

pedicels at the outer bases of the tentacles
;
branchial plumes

2 ;
mantle-margin with a posterior (anal) fold or siphon,

occupying the slit or perforation in the shell
;
operculum lobe

rudimentary
;
lingual dentition similar to trochus.

In addition to the true haliotids, we have retained in this

group such of the trochiform shells as have a notched or per-

forated aperture.

Haliotis, L. Ear-shell.

Etymology
,
halios, marine, and oils

(
otos), an ear.

Type, H. tuberculata, PI. X., Fig. 21.

Shell ear-shaped, with a small flat spire
;
aperture very wide,

iridescent
;
exterior striated, dull

;
outer angle perforated by a

series of holes, those of the spire progressively closed. Mus-
cular impression horse-shoe shaped, the left branch greatly

dilated in front. In H. tricostalis (padollus, Montfort) the shell

is furrowed parallel with the line of perforations.

Animal with fimbriated head-lobes; side-lobes fimbriated and
cirrated; foot very large, rounded. Lingual teeth, median
small; laterals single, beam-like

;
uncini about 70, with

denticulated hooks, the first 4 very large.

The haliotis abounds on the shores of the Channel Islands,

where it is called the ormer, and is cooked after being well

beaten to make it tender. (Hanley.) It is also eaten in Japan.

It is said to adhere very firmly to the rocks with its large foot,

like the limpet. The shell is much used for inlaying and other

ornamental purposes.

Distribution, 75 species. Britain, Canaries, Cape, India

China, Australia, New Zealand, Paci/fic, California.

Fossil, 4 species. Miocene— . Malta, &c.

Sub-genus ? Deridobranchus, Ehrenberg, D. argus, Bed Sea.

Shell large and thick, like haliotis, but entirely covered by the

thick, hard, plaited mantle of the animal.

Stomatia (Helblin), Lamarck.

Etymology
,
stoma, the aperture.

Type

,

S. phymotis, PI. X., Fig. 22.

Shell like haliotis, but without perforations, their place beir g
occupied by a simple furrow; surface rugose, spirally ridged;
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spire small, prominent
;
aperture large, oblong, outer margin

irregular.

Distribution
,

12 species. Java, Philippines, Torres Straits,

Pacific. Under stones at low water. (Cuming.)

Fossil, M. D’Orbigny refers to this genus 18 species, ranging

from the L. Silurian to the chalk. North America, Europe.

Teinotis, H. and A. Adams, 1854.

Shell depressed, elongated, ear-shaped
;

spire small, and
placed posteriorly; hinder part of the foot in the animal

stretches far oyer the shell.

Distribution
,
2 species. East India.

Scisstjrella, D’Orbigny.

Etymology, diminutive of scissus, slit.

Type, S. crispata, PI. X., Fig. 23.

Synonyms, Anatomus, Montfort
; Woodwardia, Fischer.

Shell minute, thin, not pearly
; body-whorl large

; spire

small
;
surface striated

;
aperture rounded, with a slit in the

margin of the outer lip
;
operculate. The young have no slit.

Animal like Margarita ; tentacles long, pectinated, with the

eyes at their base
;

foot with two

pointed lappets and two long slender

pectinated cirri on each side
;
oper-

culum ovate, very thin, with an

obscure sub-spiral nucleus.

No part of the animal was external

to the shell. The only living example

occurred at Hammerfest, in 40—80

fathoms water; when placed in a

glass of sea-water it crawled up the

side and scraped the glass with its

tongue. It was pale and translucent when living, but turned

inky black after immersion in alcohol. (Barrett, An. Nat. Hist.,

2nd ser. vol.-lT, p. 206.)

Mr. Jeffreys found S. elegans (D’Orbigny) plentifully alive in

sea-weed on the coast of Piedmont. It has a multi-spiral

operculum, like Margarita. In this species, as noticed by Mr.
Gr. Sowerby, the slit in the peristome of the young shell is

converted into a foramen in the adult, as in the Jurassic

Trochotoma.

Distribution, 5 species. Norway, Britain, Mediterranean. In
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7 fathoms water off the Orkneys, and in deep water east of tho

Zetland Isles.

Fossil
, 4 species. Tertiary— . Britain Sicily.

Plehhotomahia, Defiance

Etymology
,
pleura

,
side, and tome, notch.

Type, P. anglica, PI. X., Fig. 24.

Shell trochiform, solid, few-whorled, with the surface variously

ornamented
;

aperture sub-quadrate, with a deep slit in its

outer margin. The part of the slit which has been progressively

filled up forms a band round the whorls.

Distribution, 2 species. One occurs in deep water in West
Indian seas.

Fossil, 400 species. Lower Silurian—Chalk. North America,

Europe, Australia. Specimens from clay strata retain their

nacreous inner layers
;

those from the chalk and limestone s

have lost them, or they are replaced by crystalline spar.

Pleurotomariae with wavy bands of colour have been obtained

in the carb. limestone of Lancashire. In this extensive group

there are some species which rival the living turbines in magni-
tude and solidity, whilst others are as frail as ianthina.

Sub-genera. Scalites, Conrad, L. Silurian, New York.

Shell thin
;
whorls angular, flat above (tabulated), 8 species.

L. Silurian—Carb.

Polytremaria, D’Orbigny, is founded on P. catenata

(Koninck),in which the margins of the slit are wavy, converting

it into a series of perforations.

Catantostoma (clathratum) Sandberger, 1842. Shell like

Pleurotomaria ; last whorl deflected, peristome incomplete,

slightly varicose, irregular. Fossil, Devonian, Eifel.

Raphistoma (angulata), Hall. L. Silurian, United States,

Canada. Shell depressed, outer lip sinuated. In R. compacta

(Salter) the spire is sunk and basin-shaped, the umbilical side

flat, and the last whorl a little disunited.

Mukchisonia, D’Archiac.

Etymology, named in honour of Sir Poderick I. Murchison.
Type, M. bilineata, PI. X., Fig. 25.

Shell elongated, many-whorled
; whorls variously sculptured,

and zoned like pleurotomaria ; aperture slightly channeled in

front
; outer lip deeply notched.

The murchisonice are characteristic fossils of the palaeozoic
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rocks
;

they have been compared to elongated pleurotomarict,

or to cerithia -with notched apertures
;

the first suggestion ia

most probably correct.

Fossil, 50 species. L. Silurian—Permian. North America,

Europe.

Trochotoma, Lycett.

Etymology, Trochus, and tome, a notch.

Synonym, Ditremaria, D’Orbigny.

Type, T. conuloides, PI. X., Fig. 26.

Shell trochiform, slightly concave beneath
;

whorls flat,

spirally striated, rounded at the outer angles
;

lip with a single

perforation near the margin.

Fossil, 10 species. Lias—Coral Eag. Britain, France, &c.

? Cirrus, Sowerby.

Etymology, cirrus, a curl.

Type, C. nodosus, Sby. Min. Con. t. 141 and 219.

Shell sinistral, trochiform, base level
;

last whorl enlarging

rather more rapidly, somewhat irregular.

Fossil, 2 species. Inf. oolite, Bath oolite. Britain, France.

This genus was founded on a pleurotomaria, a euomphalus
,

and C. nodosus. (v. Min. Con.) It is still doubtful what
species may be referred to it.

Fig. 117.*

Ianthina, Lam. Violet-snail.

Etymology, ianthina, violet-coloured.

Type, hqlix ianthina, L. (I. fragilis, Lam.) PI. X., Fig. 27.

Shell thm, translucent, trochiform; nucleus minute, styliform;

sinistral
;
whorls few, rather ventricose

; aperture four-sided

;

columella tortuous
;

lip thin, notched at the outer angle. Base

of the shell deep violet, spire nearly white.

Animal head large, muzzle-shaped, with a tentacle and eye-

• Fig. 117. Ianthina fragilis, Lam. (from Quoy and Gaimard). Atlantic, a, raft,

t, egg capsules
;

c, gills ; d, tentacles and eye-stalks.
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pedicel on each side, but no eyes
;
foot small, secreting a iloat

composed of numerous cartilaginous air-vesicles, to the under
surface of which the ovarian capsules are attached. Lingual
ribbon, rachis unarmed

;
uncini numerous, simple (like scalaria).

Branchial plumes 2. Sexes separate.

Distribution, 10 species. Atlantic, Coral sea.

The ianthime, or oceanic-snails, are gregarious in the open
sea, where they are found in myriads, and are said to feed on
the small blue acelephte

(
velella ). They are frequently drifted

to the southern and western British shores, especially when the

wind continues long from the south-west
;
in Swansea Bay the

animals have been found quite fresh. When handled they
exude a violet fluid from beneath the margin of the mantle. In
rough weather they are driven about and their floats broken, or

detached, in which state they are often met with. The capsules

beneath the farther end of the raft have been observed to be
empty, at a time when those in the middle contained young with
fully formed shells, and those near the animal were filled with
eggs. They have no power of sinking and rising in the water.

The raft, which is much too large to be withdrawn into the shell,

is generally thought to be an extreme modification of the oper-

culum
;
but M. Lucaze-Duthiers, who has seen the raft formed,

denies this. It is built up from glutinous matter secreted by
the foot.*

? TIolopea (symmetrica), Hall. 1847. Outer lip sinuated

near the base. L. Silurian, New York.

Family XI.—Fissuhellixle.

Shell conical, limpet-shaped; apex recurved
;
nucleus spiral,

often disappearing in the course of growth
;

anterior margin
notched or apex perforated

;
muscular impression horse-shoe

shaped, open in front.

Animal with a well-developed head, a short muzzle, subulate

tentacles, and eyes on rudimentary pedicels at their outer bases;

sides ornamented with short cirri
;
branchial plumes 2, sym-

metrical
;
anal siphon occupying the anterior notch or perforated

summit of the shell. Lingual dentition similar to trechu$.\

Fissurella, Lam. Key-hole limpet.

Etymology
,
diminutive of fissura, a slit.

Type, F. Listeri, PI. XI., Fig. 1.

• Annnles des Sciences Naturelles , 1865.

t Fissurella is the best gasteropod for comparison with the bivalves ; its large gills,

placed one on each side, and its symmetrical shell, pierced with a median orifice for the

escape of the out-going branchial current, are unmistakable indications of homologie*

with the lamelli-branchiata. See p. 39.
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Shell oval, conical, depressed, with the apex in front of the
centre, and perforated

;
surface radiated or cancellated; muscular

impression with the points incurved.

In very young shells the apex is entire and sub-spiral
;
but as

the perforation increases in size, it encroaches on the summit
and gradually removes it. The key-hole limpets are locomotive

;

they chiefly inhabit the laminarian zone, but range downwards
to 50 fathoms. For dentition see Fig. 118.

Distribution, 132 species. America, Britain, South Africa,

India, China, Australia, Upper California, Cape Horn.
Fossil, 30 species. Carb.

;
oolites— . Britain and France.

Sub-genera. Pupillia, Gray. F. apertura, Born. (=hiantula,

Lam.) Shell smooth, surrounded by a sharp white edge
;
per-

foration very large. Distribution, South Africa. Fissurellidcea,

D’Orbigny. F. hiantula, Lam. (=megatrema, D’Orbigny.).

Shell cancellated
;

covered by the mantle of the animal. 3

species. Cape and Tasmania.

(Macroschisma, Sw.) F. macroschisma, PI. XI., Fig. 2.

Anal aperture close to the posterior margin of the shell. The
animal is so much larger than its shell as to be compared to the

testacelle by Mr. Cuming.
Distribution, Philippines and Swan River.

Lucapina, Gray. F. elegans, Gray (=aperta, Sby.). Shell

white, cancellated, margin crenulated
;
covered by the reflected

mantle. 3 species. California.

PUNCTTTRELLA, Lowe.

Sjnonyms, Cemoria, Leach. Diadora, Gray.

Type, P. noachina, PI. XI., Fig. 3.

Shell conical, elevated, with the apex recurved
;
perforation in

front of the apex, with a raised border internally; surface

cancellated.

Distribution, 6 (F) species. Greenland, Boreal America,
11 3
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Norway, North Britain, Tierra-del-Fuego. In 20— 1 Of. fathoms

water.

Fossil, in the glacial formations of North Britain.

Bimtjla, Lefrance.

Etymology, diminutive of rima, a fissure.

Synonym, Bimularia.

Recent type, R. Blainvillii, PI. XI., Fig. 4.

Shell thin and cancellated, with a perforation near the anterior

margin.

Distribution, several species found on sandy mud at low water,

or dredged in from 10—25 fathoms. Philippines (Cuming).

Fossil, 3 species. Bath oolite—coral rag. Britain and France.

Emargintjla, Lam.

Etymology, diminutive of emarginata, notched.

Type, E. reticula, PI. XI., Figs. 5 and 6.

Shell ov&\, conical, elevated, with the apex recurved
;
surface

cancellated
; anterior margin notched. Muscular impression

with recurved points. The nucleus (or shell of the fry) is spiral,

and resembles scissurella. The anterior slit is very variable in

extent. The animal of emarginula (and also of puncturella
)
has

an isolated cirrus on the back of the foot, perhaps representing

the operculigerous lobe. (Forbes.) Lingual dentition, median
teeth sub-quadrate

;
laterals 4, oblong, imbricated

;
uncini about

(30, the first large and thick, with a lobed hook, the rest linear,

with serrulated hooks. (Loven.)

Distribution, 40 species. West Indies, Britain, Norway,
Philippines, Australia. Range from low water to 90 fathoms.

Fossil, 40 species. Trias— . Britain and France.

Sub-genus. Hemitoma, Sw.
Type, E. octoradiata (E. rugosa, PL XI., Figs. 7 and 8).

Shell depressed, anterior margin slightly channeled.

Parmofhortjs, Blainville. Duck’s-bill limpet.

Etymology, parme, a shield, and phoreus, a bearer.

Type, P. australis, PI. XI., Fig. 9.

Synonym, Scutus, Montf.

Shell lengthened-oblong, depressed
;

apex posterior
;

front

margin arched. Muscular impression horse-shoe shaped, elon-

gated. The shell is smooth and white, and permanently covered

by the reflected borders of the mantle. The animal is black,

and very large compared with the shell
;

its sides are fringed

with short cirri, and its eyes sessile on the outer bases of thick
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tentacles
;

it is found in shallow water, and walks freely.

(Cuming.)

Distribution, 15 species. New Zealand, Australia, Philippines,

Singapore, Red Sea, Cape.

Fossil, 3 species. Eocene ?— . Paris Basin.

Family XII.—CalyptiueidjE. Bonnet-limpet.

Shell limpet-like, with the apex more or less spiral
;
interior

simple, or divided by a shelly process, variously shaped, to

which the adductor muscles are attached.

A nimal with a distinct head
;
muzzle lengthened

;
eyes on the

external bases of the tentacles
;
branchial plume single. Lin-

gual teeth single, uncini 3, as in Fig. 119, which shows dentition

of crepidula. The rostrum is prominent and split, but non-
retractile

;
the median tooth hooked and dentate

;
the first, or

first and second laterals serrated, the third claw-shaped and
simple. Loven places this family next to the Velutinidce.

The bonnet-limpets are found adhering to stones and shells

;

most of them appear never to quit the spot on which they first

settle, as the margins of their shells become adapted to the
surface beneath, whilst some wear away the space beneath their

foot, and others secrete a shelly base. Both their form and
colour depend on the situation in which they grow

;
those found

in the cavities of dead shells are nearly flat, or even concave
above, and colourless. They are presumed to feed on the sea-
weed growing round them, or on animalcules; a calyptrcea,

which Professor Forbes kept in a glass, ate a small sea slug
(goniodoris) which was confined with it. Both calyptrcea and
pileopsis sometimes cover and hatch their spawn in front of their
foot. (Alder and Clarke.)

Dr. Gray arranges the bonnet-limpets next after the venne-
tidoB

; their lingual dentition is like velutina.
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Calyptr^ea, Lam. Cup-and-saucer limpet.

Etymology
,
calyptra, a (lady’s) cap.

Synonym

,

Lithedaphus, Owen.
Types

,

C. equestris, PI. XI., Fig. 10. C. Dillwynnii, Fig. 11.

Shell conical
;
limpet-shaped

;
apex posterior, with a minute,

spiral nucleus
;
margin irregular

;
interior with a half-cup

shaped process on the posterior side, attached to the apex, and
open in front. Surface rugose or cancellated.

Animal with a broad muzzle
;
tentacles rather short

;
lanceo-

late
;

eyes on bulgings at the outer bases of the tentacles

;

mantle-margin simple, sides plain. Found under stones, be-

tween tide-marks, and in shallow water. (Cuming.)

_ Distribution, 50 species. West Indies, Honduras, Britain,

Mediterranean, Africa, India, Philippines, China, Japan, New
Zealand, Gallapagos, Chili.

Fossil, 31 species. Carb. F chalk— . Britain, France, &c.

Sub-genera. Grucibulum, Sckum. (Dispotsea. Say., Calypeopsis,

Less.)

Example, C. rudis, PI. XI., Fig. 12.

Shell spinulose
;
internal cup entire

;
attached by one of its

sides.

Distribution, West America, Japan, West Indies. Found on
shells, with its base worn, or smoothed by a shelly deposit.

(Gray.) Between this section and the next there are several

intermediate forms.

Trochita, Schum. (Infundibulum, J. Sby., Galerus, Humph.
Trochatella and Siphopatella, Lesson.) T. radians, PI. XI.,

Figs. 13, 14. (=Patella trochoides, Dillw.). T. sinensis,

PI. XI., Fig. 15.

Shell circular, more or less distinctly spiral
;
apex central

;

interior with a more or less complete sub-spiral partition.

Distribution, chiefly tropical, but ranges from Britain to New
Zealand.

T. prisca (McCoy) is found in the carb. limestone in Ireland
;

and several large species occur in the London clay and Paris

basin. Tho recent C. sinensis— the “Chinaman’s hat” of

collectors—is found on tho southern shores of England, and in

the Mediterranean, in 5—10 fathoms water. (Forbes.) Its

lingual dentition is given by Loven
;

median teeth broad,

hooked, denticulated ; uncini 3, tho first hooked and serrated,

2, 3, claw-shaped, simple.

Crefidula, Lam.

Etymology , crepidula. a small sandal.
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Type

,

C. fornicata, PL XI., Fig. 16.

Synonym, Crypta, Humph.
Shell oval, limpet-like

;
with a posterior, oblique, marginal

apex
;

interior polished, with a shelly partition covering ita

posterior half.

The crepidulce resemble the fresh-water navicellce in form .

but the internal ledge which mimics the columella of the nerite,

is here the basis of the adductor muscles.

They are sedentary on stones and shells, in shallow water, and
are sometimes found adhering to one another in groups of many
successive generations. The specimens or species which live

inside empty spiral shells are very thin, nearly flat, and
colourless.

Distribution, 54 species. West Indies, Honduras, Mediter-
ranean, West Africa, Cape, India, Australia, West America.

Fossil, 14 species. Eocene— . France, North America, and
Patagonia.

Pileopsis, Lam. Bonnet-limpet.

Etymology
,
pileos, a cap, and opsis, like.

Synonyms, Capulus, Montf. Brocchia, Bronn.
Type, P. hungaricus, PI. XI., Fig. 17, P. militaris, PL XL,

Fig. 18.

Shell conical
;
apex posterior, spirally recurved

; aperture
rounded

;
muscular impression horse-shoe shaped.

Animal with a fringed mantle-margin
;

lingual teeth like

calyptroea.

F. hungaricus (the Hungarian-bonnet) is found on oysters in

5 to 15 fathoms water
;
more rarely as deep as 80 fathoms, and

then very small. P. militaris is extremely like a velutina.

Distribution, 8 species. West Indies, Norway, Britain,

Mediterranean, India, Australia, California.

Fossil, 20 species. Lias— . Europe.
Sub-genus. Amathina, Gray. A. tricarinata, Pl. XI., Fig. 19.

Shell depressed, oblong; apex posterior, not spiral, with
three strong ribs diverging from it to the anterior margin.

Flatyceras, Conrad (acroculia, Phil.). P. vetustus. Carb.,
limestone. Britain.

Fossil, 20 species. Devonian—Trias. America, Europe.
Metoptoma, Phillips. M. Pileus, Ph.
Shell limpet-like, side beneath the apex truncated, resembling

the posterior valve of a chiton. 7 species. Carb. limestone.
Britain.
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Hifponyx, Defrance.

Etymology
,
hippos, a horse, and onyx, a hoof.

Type, H. cornucopia, PL XI., Pigs. 20, 21.

Shell thick, obliquely conical, apex posterior; base shelly,,,

with a horse-shoe shaped impression, corresponding to that oi‘

the adductor muscle.

Distribution, 13 species. West Indies, Persian Gulf, Philij--

pines, Australia, Pacific, West America.

Fossil, 10 sp. U. chalk— . Britain, France, North America.

.

Sub-genus. Amalthea, Schum. A. conica. Like hipponyx,

but forming no shelly base
;
surface of attachment worn and i

marked with a cresent-shaped impression. Often occurs on-

living shells, such as the large^ turbines and turbinellao of the -

Eastern seas.

Family XIII.

—

Patellld^:. Limpets.

Shell conical, with the apex turned forwards ;
muscular im-

pression horse-shoe shaped, open in front.

Animal with a distinct head, furnished with tentacles, bear-

ing eyes at their outer bases
;
foot as large as the margin of the

shell
;
mantle plain or fringed. Respiratory organ in the form

of one or two branchial plumes, lodged in a cervical cavity
;
or

of a series of lamellae surrounding the animal between its foot

and mantle. Mouth armed with horny upper jaw, and a long

ribbon-like tongue, furnished with numerous teeth, each con-

sisting of a pellucid base and an opaque hooked apex.

The order cyclo-branchiata of-.Cuvier included the chitons and
the limpets, and was characterised by the circular arrangement
of the branchiae. At a comparatively recent period it was ascer-

tained that some of the patellae
(
acmcea

)
had a free, cervical

gill
;
whilst the chitons exhibited too many peculiarities to

admit of being associated so closely with them. Professor

Forbes has very happily suggested that the cyclo-branchiate

gill of patella is, in reality, a single, long branchial plume,

originating on the left side of the neck, coiled backwards round
the foot, and attached throughout its length. This view is con-

firmed by the circumstance that the gill of the sea-weed limpets

[nacellct) does not form a complete circle, but ends without

passing in front of the animal’s head.

Patella, L. Pock limpet.

Etymology, patella, a dish.

Synonyms, Helcion Montfort
;
Cymba, Adams.
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Example
,
P. longicostata. PI. XI., Fig. 22.

Shell oval, with a sub-central apex; surface smooth, or

ornamented with radiating striae or ribs;

margin even or spiny
;

interior smooth.

Animal with a continuous series of bran-

chial lamellae
;
mantle-margin fringed

;
eyes

sessile, externally, on the swollen bases of

the tentacles
;
mouth notched below. Lingual

teeth 6, of which 4 are central, and 2 lateral;

uncini 3. Fig. 120 shows the teeth, but not

the uncini of P. vulgata. The Cape limpets

(e.g. P. denticulata
)
have a minute central

tooth, which is wanting in any other species
Fi(r 120 PateUa

hitherto examined. (Wilton.) ° vulgata.

The dental canal of the common British
(Original, WiitoB.)

limpet (P. vulgata

)

is rather longer than its shell; it has 160

rows of teeth, with 12 teeth in each row, or 1,920 in all.

(Forbes.) The limpets live on rocky coasts, between tide-

marks, and are consequently left dry twice every day
;
they

adhere very firmly by atmospheric pressure (15 lbs. per square

inch), and the difficulty of detaching them is increased by the

form of the shell. On soft calcareous rocks, like the chalk of

the coast of Thanet, they live in pits half an inch deep, pro-

bably formed by the carbonic acid disengaged in respiration
;
on

hard limestones only the aged specimens are found to have worn
the rock beneath, and the margin of their shell is often accom-
modated to the inequalities of the surrounding surface. These

circumstances would seem to imply that the limpets are

sedentary, and live on the sea-weed within reach of their

tongues, or else that they return to the same spot to roost. On
the coast of Northumberland we have seen them sheltering

themselves in the crevices of rocks, whose broad surfaces, over-

grown with nullipores, were covered with irregular tracks,

apparently rasped by the limpets in their between tides

excursions.*

The limpet is mucn used by fishermen for bait
;
on the coast

of Berwickshire nearly 12,000,000 have been collected yearly,

until their numbers are so decreased that collecting them has
become tedious. (Dr. Johnston.) In the north of Ireland

they are used for human food, especially in seasons of scarcity;

• II limpets are placed in stale water, or little pools exposed to the hot sun, they

creep out more quickly than one would expect; the tracks they leave are very

peculiar, and not liaely to be mistaken when once seen.
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many tons weight are collected annually near the town of

Larne alone. (R. Patterson.)

On the western coast of South America there is a limpet

which attains the diameter of a foot, and is used by the natives

as a basin. (Cuming.)

The common limpet makes oval pits in timber as well as in

chalk. Small individuals sometimes roost habitually on larger

specimens, and make an oval furrow on the shell. The surface

on which limpets roost, and some space around it, is often

covered with radiating striae not parallel like those produced by

their teeth on nidlipore. Mr. Gaskoin has a limpet-shell

encrusted with nullipore, which other limpets have rasped all

over. In M. D’Orbigny’s collection of Cuban shells there is a

group of oysters (0. cornucopias), with a colony of the Hipponyx
mitrula sheltered in their interstices

;
these limpets have not

only fed on the nullipore with which the oysters are encrusted,

but have extensively eroded the epidermal layer of shell

beneath.*

As to the Calyptrceidce generally, although furnished witn

lingual teeth (Fig. 96) like those of the animal-feeding Velutina,

and themselves manifesting carnivorous propensities (p. 275), it

is difficult to understand how they can travel in quest of food.

The shape of some species of limpet is believed to vary with

the nature of the surface on which they habitually live. Thus
the British Nacella pellucida is found on the fronds of the

tangle, and assumes the form called N. Icevis, when in lives on

their stalks. (Forbes.) The Acmcea testudinalis becomes
laterally compressed and is called A. alvea when it grows on the

blades of the Zostera (Gould)
;
and Patella miniata of the Cape

becomes a new “ genus ”
(
Cymba

,
Adams, not Broderip) when it

roosts on the round stems of sea-weed, and takes the form

called P. compressa. (Gray.)

Distribution, 144 species. Britain, Norway, &c. Wellington

Channel. World-wide.
Fossil, above 100 species of patellidce, including acmcea, L.

Silurian— . North America, Europe.
Sub-genera. Nacella, Schum. (= patina, Leach).

Example, P. pellucida. PI. XI., Fig. 23.

Shell thin
;
apex nearly marginal.

Animal with the mouth entire below. Branchiae not con-

• A similar circumstance has been noticed in the fresli-water Pahidina and Am
pnllana, by Dr. Bland and Mr. R. Swift ; in the absence of other food they devour the

green vegetable matter incrusting one another’s shells, and in doing this remove the

epidermis, or even moke holes in the shell.
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tinned in front of the head. Found on the fronds and stalks of

sea-weeds. Britain, Cape, Cape Horn.

Scutellina, Gray. S. crenulata. Shell with a broad margin
internally. 7 species. Bed Sea, Philippines, Pacific, Panama.
(Cuming.)

Acmjea, Eschscholtz.

Etymology
,
acme, a

Synonyms
,
Tectura, M. Edw. Lottia and Scurria, Gray.

Patelloida, Quoy.
Type

,
A. testudinalis. PI. XI., Eig. 24.

Shell like patella. Animal with a single pectinated gill

;

lodged in a cervical cavity, and exserted from the right side

of the neck when the creature walks. Lingual teeth 3 on
each side of the median line. Low water to 30 fathoms.

(Forbes.)

Distribution, 61 species. Norway, Britain, Australia, Pacific,

West America.

Sub-genera. Lepeta, Gray (= pro-pilidium, Forbes). Patella

cseca, Muller.

Shell minute, apex posterior. Animal blind. Britain. 30—90

fathoms.

Pilidium, Forbes. P. fulva, Muller. Britain. 20—80 fathoms

water.

Shell small, apex anterior. Animal blind; gills 2, not

projecting; mantle even-edged. Both lepeta and pilidium

have large single median teeth, with trilobed hooks
;
and 2

hooked uncini on each side.

Gaddntia (Adanson), Gray.

Type, G. peruviana. PI. XI., Fig. 26.

Synonym, Mouretia, Sby.
Shell conical; muscular impression horse-shoe- shaped, the

nght side shortest, terminating at the siphonal groove.

Animal with a single cervical gill
;

tentacles expanded,
funnel-shaped.

Distribution, 8 species. Mediterranean, Bed Sea, Africa, Peru.
Fossil, 1 species. Sicily.

SirnoNAMA, Sowcrby.

Type, S. sipho. PI. XI., Fig. 25.

Shell like patella; apex sub-central, posterior; muscular
impression horse-shoe shaped, divided on the right side by a
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deep siphonal groove, which produces a slight projection on the
margin.

Animal with a broad head, destitute of tentacles
;
eyes sessile

on prominent rounded lobes
;

gill ? single. The siphonariae

are found between tide-marks, like limpets
;
Dr. Gray places

them with the pulmonifera, between the auriculidae and cyclos-

tomidae.

Distribution, 41 species. Cape, India, Philippines, Australia,

New Zealand, Pacific, Gallapagos, Peru, Cape Horn. (Cuming.)
Fossil

,
3 species. Miocene— . France.

Family XIY.

—

Dentalial^:. Tooth-shells.

Dentalium, L.

Type, D. elephantinum. PI. XI., Fig. 27.

Shell tubular, symmetrical, curved, -open at each end,

attenuated posteriorly; surface smooth or longitudinally

striated
;
aperture circular, not constricted.*

Animal attached to its shell near the posterior anal orifice ;

head rudimentary, eyes 0, tentacles 0 ;
oral orifice fringed

;

foot pointed, conical, with symmetrical side-lobes, and an

attenuated base, in which is a hollow communicating with the

stomach. Branchiae 2, symmetrical, posterior to the heart

;

blood red (Clarke)
;

sexes united P Lingual ribbon wide,

ovate; rachis 1 -toothed; uncini single, flanked by single

unarmed plates.

The tooth-shells are animal-feeders, devouring foraminifera

.

and minute bivalves ;
they are found on sand, or mud, in which

they often bury themselves. The British species range from 10

—100 fathoms. (Forbes.)

Distribution, 50 species. West Indies, Norway, Britain,

Mediterranean, India.

Fossil, 125 species. Devonian— . Europe, Chili.

Family XY.

—

Chitonhle.

Chiton, L.

Etymology, chiton, a coat of mail.

Examples, C. squamosus, spinosus, fascicularis, fasciatus. PL
XI., Figs. 28—31.

• D. gadus of Montagu is an annelid, belonging to the genus ditrupa.
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Shell composed of eight transverse imbricating plates, lodged

in a coriaceous mantle, which forms an expanded margin round

the body. The first seven plates have posterior apices
;
the

eighth has its apex nearly in front. The six middle plates are

each divided by lines of sculpturing into a dorsal and two

lateral areas. All are inserted into the mantle of the animal

by processes (apophyses) from their front margins. The
posterior plate is considered homologous with the limpet-shell

by Dr. Gray
;

the other plates appear like portions of its

anterior slope, successively detached. The border of the mantle

is either bare or covered with minute plates, hairs, or spines.

Animal with a broad creeping disk like the limpet
;
proboscis

armed with cartilaginous jaws, and a long linear tongue

;

lingual teeth 3 ;
median small, laterals large, with dentated

hooks; uncini 5, trapezoidal, one of them erect and hooked.

No eyes or tentacles. Branchiae forming a series of lamellae

between the foot and the mantle, round the posterior part of

the body. The heart is central
,
and elongated like the dorsal

vessel of the annelides
;
the sexes are united

;
the re-productive

organs are symmetrically repeated on each side, and have two
orifices

;
the intestine is straight, and the anal orifice posterior

and median.

Distribution. More than 250 species are known
;
they occur

in all climates throughout the world
;
most abundant on rocks

at low water, but frequently obtained by dredging in 10—25

fathoms. Some of the small British species range as deep as

100 fathoms. (Forbes.) West Indies, Europe, South Africa,

Australia, and New Zealand, California to Chiloe.

Fossil, 37 species. Silurian— . Britain, Belgium, &c.

Sub-genera.* Chiton. Synonyms, Lophurus, Poli. Radsia,

Callo-chiton, Ischno-chiton, and Lepto-chiton. (Gray.)

Example, C. squamosus. PI. XI., Fig. 28. Border tessel-

lated .

Distribution, Brazil, West Indies, Newfoundland, Greenland,
Britain, Mediterranean, Cape, Philippines, Australia, New
Zealand, West America.

Tonicia, Gray. C. elegans. Margin bare.

Distribution, Greenland, Cape Horn, New Zealand, Valparaiso.

Acanthopleura, Guilding. C. spinosus. PI. XI., Fig. 29.

Margin covered with spines, or elongated scales.

* The sub-genera of Dr. Gray are founded on the form of the plates of insertion ;

they are described in detail in the proceedings of the Zoological Society. Dr.
Middendorf employs the number of the branchial lamina for distinguishing the

lections.
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Synonyms, Schizo-chiton, Corephium, Plaxiphora, Onycho*
chiton, Enoplo-chiton, Gray.

Distribution
,
West Indies, Cape Horn, Falklands, Africa.

Philippines, Australia, New Zealand, Yalparaiso.

Mopalia, Gray. C. Hindsii. Border hairy.

Distribution, West America, Falkland Islands.

Katharina, Gray. C. tunicatus. Mantle covering all but

the centre of the plates.

Distribution, New Zealand, West America.

Cryptochiton, Gray, “Saw-dust chiton.” C. amiculatus.

Valves covered with scaly epidermis.

Synonyms, Cryptoconchus, Sw. Amicula, Gray.

Distribution, California, New Zealand.

Acanthochites, Leach. C. fascicularis. PI. XI.. Fig. 30.

Border ornamented with tufts of slender spines, opposite the

plates.

Distribution, Britain, Mediterranean, New Zealand.

Chitonellus, Lam. C. fasciatus, Quoy. PI. XI., Fig. 31.

Border velvety
;
exposed portion of the plates small, distant

;

apophyses close together. The dentition of chitonellus is repre-

sented in Fig. 121.

Distribution, 10 species. West Indies, West Africa, Philip-

pines, Australia, Pacific, Panama. The chitonellce are found ir

fissures of coral rock. (Cuming.)

Fossil, Carb. Scotland.

Gryphochiton

,

Gray. C. nervicanus.

Helminthocliiton, Salter, 1847. H. Griffithii, Salter, Geological

Fig. 121. Chitonellus. Tasmania. (Wilton.)

Journal. Plates sub-quadrate, not covered bv the mantle :

apophyses widely separated.

Fossil, Silurian. Ireland.

Brownia, Candei, D’Orbigny, 1853. A minute discoidal

shell, associated with Helicophlegma in tho first instance, but

distinguished by the serrated keels on its whorls, and lateral

notches to the aperture. Cuba.

Calcarella, spinosa, Souleyet, 1850.

Shell sub-globose, dextrally spiral, horny, pellucid, with three

acutely serrated keels; aperture thickened, entire. Lateral 3
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lines. South Seas (= Echinospira, Krohn and Jasonilla-

Maed).

Reduzia
,
Petit, 1853. R. Jehennei, Red Sea. R. Rollandiana,

Atlantic, and Mazatlan.

Animal pelagic, resembling ianthina; one inch long.

Shell paludiniform, thin, with a brown epidermis
;

whorls

ventricose
;
aperture ovate-oblique, slightly effused at the base,

margins disunited
;
inner lip oblique, rather sinuated in the

middle
;
outer lip acute, entire.

These so-called genera, formerly thought to belong to the

Atlantidae, are, for the most part, composed of prosobranchiate

larvae
;
but the genera to which they belong has not yet been

i ascertained.

ORDER II.—PULMONIFERA.

This order embraces all the land-snails and other mollusca

which breathe air. They are normal gasteropods, having a

broad foot, and usually a large spiral shell
;
their breathing-

organ is the simplest form of lung, and is like the branchial

chamber of the sea-snails, but lined with a network of

respiratory vessels. One large division of the land-snails is

furnished with an operculated shell
;
the rest are in-operculate,

and sometimes shell-less.

The pulmonifera are closely related to the plant-eating sea-

snails
(
liolostomata), through Cydostoma

,
and to the nudibranchs

by Oncidium. As a group, they are generally inferior to the

sea-snails, on account of the comparative imperfection of their

senses, and the union of the functions of both sexes in each
individual.

Section A.—In-opercttlata.

The typical pulmonifera vary much in appearance and habits,

but agree essentially in structure. Most of them have suffi-

ciently large shells
;
in the slugs, however, the shell is small

and concealed, or rarely quite wanting. Snail-shells contain a
larger proportion of animal matter than sea- shells, and their

structure is* less distinctly stratified (p. 32). In form these
shells represent many marine genera. The greater part are
terrestrial, only some of the smaller families inhabit fresh

waters or damp places near the sea. The respiratory orifice is

small and valve-like,* to prevent too rapid desiccation in the
land-snails, and to guard against the entry of water in the

• Hence they are called Adelo-pneumona (concealed-lunyed) by Gray.
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aquatic tribes. Land-snails are universally distributed
;
but

the necessity for moist air, and tbe vegetable nature of their

food, favour their multiplication in warm and humid regions :

they are especially abundant in islands, whilst in hot and
desert countries they appear only in the season of rain or dews.

Their geological history is less complete than that of the purely

marine orders
;
but their antiquity might be inferred from the

distribution of peculiar genera in remote islands, associated with

the living representatives of the ancient fauna of Europe.

Fresh-water snails
(
Limnceidce

)
occur in the English Weald,

but fossil land-snails have not been found in strata older than

the tertiary in Europe, and then under forms generically, and
even in one instance specifically, identical with living types of

the New World
(
Megaspira

,
Proserpina

,
Glandina

,
and Helix

labgrinthica). In the coal-strata of Nova Scotia Sir Charles

Lyell has discovered a single specimen of a reversed and striated

shell, apparently a Olausilia.

The lingual dentition of the pulmonifera confirms, in a re-

markable manner, those views respecting the affinities of the

order, and its zoological value, which have been deduced from
the more obvious characters afforded by the animal and shell.

The operculated land-snails have seven-ranked teeth, like

Paludina and Littorina. The in-operculated air-breathers

have, without known exception, rows of very numerous, similar

teeth, with broad bases, resembling tessellated pavement. Their

crowns are recurved, and either aculeate or dentated. The
lingual ribbon is very broad, often nearly as wide as it is long

;

and the number of teeth in a row (though usually a third less)

is sometimes as great, or even greater, than the number of

rows. The rows of teeth are straight or curved or angulated
;

when the rows are straight the teeth are similar in shape
;
curves

indicate gradual changes, and angles accompany sudden altera-

tions of form.
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Fig. 122. Lingual teeth of Achatina.*

The absolute number of teeth is only a specific character, and
is usually greatest in the larger species

; but the Heliccllce have
fewer teeth in proportion than the Helices

,
and Velletia has

* Fragment of the lingual membrane of Achatina fulica, with central and lateral

teeth more enlarged, from a specimen communicated by J. W. Laidlay, Esq.
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fewer than Ancylus. The anomalous genus Amjohibola (p. 139)

is said to have a tongue, armed with teeth similar to those

of the slug.

About one-third the lingual membrane is spread over the

tongue
;
the rest has its margins rolled together, and is lodged

in a sac or dental canal, which diverges downwards from the

posterior part of the mouth, and terminates outside the buccal

mass of muscles.*

The mode in which the tongue is used, may be seen by placing

a Limncea or Planorbis in a glass of wafer, inside which the green

conferva has begun to grow ;
they will be observed incessantly

cleaning off this film. The upper lip with its mandible is raised,

the lower lip—which is horse-shoe shaped—expands, the tongue

is protruded and applied to the surface for an instant, and then

withdrawn
;

its teeth glitter like glass-paper, and in Limncea it

is so flexible, that frequently it will catch against projecting

points, and be drawn out of shape slightly as it vibrates over

the surface.

“The development of the (in-operculate) Pulmonifera has

been worked out by Yan Beneden and Windischmann, f by Oscar
Schmidt

,

%

and by Gegenbaur;§ the memoir by the last-named

author, contains full information respecting Limax and Clausilia,

and some important notices with regard to Helix.
‘
‘ The yelk undergoes complete division. The first stage of

development consists in the separation of the embryo into

mantle and foot. The anterior part of the body, in front of the

mantle, dilates and forms a contractile sac—the homologue of

the velum of marine gasteropods—which in Doris
,
Polycera, and

AEolis, has been seen to exhibit similar contractions. (Gegen-
baur.) To this contractile vesicle the name of Yelk-sac was
given by Yan Beneden and Windischmann, but it is a very
different organ from the true Yelk-sac, which exists in the
Cephalopoda alone among molluscs.

“ A similar contractile dilatation exists at the end of the foot

—and the contractions of this ‘ caudal ’ vesicle and of the
‘ vitellary ’ vesicle alternate, so as to produce a kind of circula-
tion before the development of the heart.
“ The oral tentacles and parts about the mouth are the last to

be completed.
“ A peculiar gland exists during the embryonic period, at-

• Thomson, An. Nat. Hist. Feb. 1851.

t Recherckes sur l’embryogenie des Limaces. Muller’s Archiv. 1841.

t Ueber die Entwickelung von Limax agrestis. Muller’s Archiv. 1851.

$ Beitrage zur Entwickelungsgeschichte der Land-gasteropoden. Siebold and
Kc.liker’s Zeitschrift, 1852.
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tached to the parietes of the ‘ yitellary ’ vesicle, which Gegenhaur
and Schmidt compare to a Wolffian body.

“ Gegenbanr draws attention to the fact, that the first rudi-

ment of the shell in Limax
,
Clausilia, and probably Helix

,
is not

secreted on the exterior of the mantle, as in other gasteropoda ;

but is deposited, in the form of calcareous granules, within its

substance.
“ Besides, therefore, the possession of Wolffian bodies, and of

especial contractile organs, which subserve respiration and cir-

culation during embryonic life—the terrestrial gasteropoda are

further distinguished by the peculiar mode of development of

their shells—if the observations upon Clausilia and Helix may
be extended to the rest. The first development of the shell

within the substance of the mantle (a relation found hitherto

only in the Cephalopoda
)

is up to the present time a solitary

fact, without parallel among the other gasteropodous families.”

(Huxley.)

Family I.—Heliclile.* Land-snails.

Shell external, usually well developed, and capable of con-

taining the entire animal
;

aperture closed by an epiphrag a

during hybernation, f
Animal with a short retractile head, with four cylindrical,

retractile tentacles, the upper pair longest and bearing eye-

specks at their summits. Body spiral, distinct from the foot

;

respiratory orifice on the right side, beneath the margin of the

shell
;
reproductive orifice near the base of the right ocular

tentacle
;
mouth armed with a horny, dentated, crescent-shaped

upper mandible
;
lingual membrane oblong, central teeth in-

conspicuous, laterals numerous, similar.

Helix, L.t

Type, H. pomatia, L., Boman snail.

Etymology
,
Helix, a coil.

Shell umbilicated, perforated or imperforate
; discoidal,

globosely-depressed or conoidal
;
aperture transverse, oblique,

lunar, or roundish
;
margins distinct, remote, or united by

callus.

Animal with a long foot, pointed behind
;
lingual teeth usually

in straight rows, edge-teeth dentated.

* The account of this family is chiefly taken from Dr. L. Pfeiffer’s Monograph >i

Heliceorum.

t The epiphragm is a layer of hardened mucus, sometimes strengthened with no;.
Ikuiate of lime

; it is always minutely pe.rfora ed opposite the respiratory orifice.

1 The synonomy of the genus would fill several pages. See p. IS.
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Distribution, including the sub-genera, above 1,600 species

(several hundred species are ue described). World-wide
;
rang-

ing northward as far as the limit of trees, and southward to

Tierra-del-Fuego, but most abundant by far in warm and humid

climates. M. D’Orbigny observed 6 species at elevations ex-

ceeding 11,000 feet in South America, and Layard found H.

gardeneri at the height of 8,000 feet in Ceylon. The species of.

tropical and southern islands are mostly peculiar. Several of

the smaller British species, and even the large garden-snail (II.

aspersa), have been naturalised in the most remote colonies.

The Neapolitans and Brazilians eat snails.

Fossil species about 200. Eocene— . Europe.

Sections : Acavus, Montf. Shell imperforate. H. haemastoma,

PL XII. ,
Fig. 1.

Geotrochus (lonchostoma) Hasselt, Trochiform, flat beneath.

Polygyra, Say. Depressed, many-whorled. H. polygyrata,

PI. XII., Fig. 2.

Treclopsis, Baf. Aperture contracted by tooth-like projections.

H. Hirsuta, PI. XII., Fig. 5.

Carocolla, Lam. Peristome continuous. H. lapicida, PI. XII.,

Fig. 3.

Sub-genera. Anastoma, Fischer. (Tomigerus, Spix.) H.
globulosa, PI. XII., Fig. 4. Aperture of adult turned up-

wards, ringent
;
4 species. BrazL.

Hypostoma (Boysii), Albers, is a minute Indian snail, in which
the aperture is similarly distorted.

Lychnus (Matheroni, Beq.) has a similar shell, but no apertural

teeth
;

3 species occur in the Eocene Tertiary of South France.

Streptaxis, Gray. H. contusa, PI. XII., Fig. 6. Sub-globose,

lower whorls receding from the axis of the upper
;
34 species.

Brazil, West Africa, Mascarene Islands, South Asia.

Sagda, Beck. EL epistylium, PI. XII., Fig. 7. Imperforate,

globosely conoid, close-whorled, aperture lamellate within, lip

sharp
;
3 species. Jamaica.

Proserpina (nitida), Guilding. Shell depressed, shining,

callous beneath
;
aperture toothed inside

;
peristome sharp.

Distribution, 6 species. Jamaica, Cuba, Mexico.

Fossil, Eocene— . Isle of Wight. (F. Edwards.)
Helicella, Lam.* Type, H. cellaria, PI. XII., Fig. 8. Shell

thin, depressed; peristome sharp, not reflected. Lingual edge-
teeth aculeate. 110 species.

Stenopus (cruentatus), Guild.

* For this group Dr. Gray formerly employed the name Zonites, given originally by
Mention to Helix Algira; in his later works ho adopts Ilclicclla.

O
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Synonyms, Nanina (citrina), Gray
; Ariophanta (laevipe^

PL XII., Fig. 9), Desm.
Shell thin, polished

;
peristome thin, not reflected.

Animal with the tail truncated and glandular, like Aricn ;

mantle-margin produced, partly covering the shell.

Distribution, 295 species. South Asia and Islands, New Zea-
land, Pacific Islands, West Indies.

Tanystoma (tubiferum), Benson, 1856. Shell like Anastoma
,

minute, umbilicated
;

aperture disengaged, trumpet-like,

toothed. Banks of the Irawadi, above Prome.

Pfeifferia (micans), Gray, is & Nanina without the mucus-pore
at the tail. Philippines.

Vitkina, Draparnaud. Glass-snail

Type, V. Drapamaldi, PI. XII., Fig. 28.

Synonym, Helicolimax, Fer.

Shell imperforate, very thin, depressed
;
spire short, last whor

large
;
aperture large, lunate or rounded, columellar margin

slightly inflected, peristome often membranous.
Animal elongated, too large for complete retraction into the

shell
;

tail very short
;
mantle reflected over the shell-margin,

and furnished with a posterior lobe on the right side. Lingual
teeth (of type) 100 rows of 75 each

;
marginal teeth wdth a single

long, recurved apex. (Thomson.) Occasionally animal-feeders,

like the slugs.

V. Cuvieri and Freycineti (Helicarion, Fer.), tail longer, moro
abruptly truncated, with a caudal gland like avion, mantle more
developed.

Distribution, 87 species. Most abundant in north part of tho

Old World.
Sub-genera. Daudebardia, Hartm. (Helicophanta, Fer.) V.

brevipes, PI. XII., Fig. 29.

Shell perforated, horizontally involute
;

aperture oblique,

ample. 8 species. Central Europe.
Simpulopsis (sulculosa), Beck.
Shell succinoa-shaped. 5 species. Brazil.

Succinea, Draparnaud, Amber-snail

Type, S. putris, PI. XII., Fig. 23.

Synonyms, Cochlohydra, Fer.
;

Helisiga (S. Helente), Less.
;

Amphibulima (patula), Beck
;
Pelta (Cumingii), Beck.

Shell imperforate, thin, ovate or oblong
;
spire small

;
aperture

Urge, obliquoly oval
;
columella and peristome simple, acute.

Animal largo, tentacles short and thick, foot broad
;
lingual
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teeth like helix; S. putris has 50 rows of 65 teeth each.

(Thomson.) Inhabits damp places, but rarely enters the water.

Distribution

,

155 species. World-wide.

Fossil

,

7 species. Eocene. Britain.

Sub-genus. Omalonyx

,

D’Orbigny. 0. unguis, PI. XII.
Fig. 24.

Shell oval, convex, translucent, spire nearly obsolete, margins
sharp.

Animal large, slug-like
;
shell placed on the middle of the

back, with the mantle slightly reflected upon it all round.

Distribution
,
2 species. Bolivia, Juan Fernandez.

Btjlimus, Scopoli.

Etymology ? Boulimos, extreme hunger (in allusion to its

voracity !).

Synonym, Bulinus, Brod. (not Adans).

Type, B. oblongus, PI. XII., Fig. 10.

Shell oblong or turreted
;

aperture with the longitudinal

margins unequal, toothless or dentate
;
columella entire, revolute

externally or nearly simple
;
peristome simple or expanded

Animal like Helix. B. ovatus attains a length of six inches,

and is sold in the market of Eio
;

it

oviposits amongst dead leaves, the eggs

have a brittle shell, and the young when
hatched are an inch long. (See p. 44,

Fig. 31.)

Sections. Odontostomus (gargantuus),

Beck, aperture toothed. 13 species.

Brazil.

Pachyotis, Beck (Caprella, Guild.),

Fig. 123.*

Partula, Fer. P. faba, PL XII.,

Fig. 13, Tahiti. 26 species. Asiatic,

Australian, and Pacific Islands, South

America. The animal is ovoviviparous.

Gibbus (Lyonnetianus
)
Montf.

Shell hump-backed. Mauritius, 2

species.

Bulimulus, Leach. B. decollatus, Pi. XII., Figs. 11 and 12.

Shell small, lip acute. Above 300 species. England, 3 species.

• Fig. 123. Bulimus auns-vu/pina, Chemn. The great extinct land-snail of St.

Helena; from a specimen presented by Clias. Darwin, Esq. Seo “Journal of a Voy

^

n>uml the World.”

o 2

Fig. 12 1.
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Zua, Leach. Z. lubrica, Pl. XII., Fig. 14

Shell polished, columella slightly truncated. 6 species.

Azeca, Leach. A. tridens, PI. XII., Fig. 15.

Shell polished, peristome thickened and toothed. 4 living

species.

Distribution, 1,120 species. Universally distributed.

Fossil, 30 species. Eocene— . Europe, St. Helena, Australia,

West Indies.

B. Guadalupensis occurs in modern limestone, with human
remains.

Achatina, Lamarck. Agate-shell.

Type, A. variegata, PI. XII., Fig. 22.

Synonym Cochlitoma, Fer. Columna, Perry. Subulina

(octona), Beck. Liguus (virgineus), Montf. Cionella (acicula),

Jeffreys.

Shell imperforate, bulimiform
;
columella twisted, and trun-

cated in front; aperture oval, angular above
;
peristome simple,

acute.

Animal snail-like. The great African Achatinse are the

largest of all land-snails, attaining a length of eight inches

;

their eggs exceed an inch in length, and have a calcareous

shell.

Distribution, 370 species. Europe, Africa, Asia, and tropical

America.

Fossil, 19 species. Eocene— . Europe and St. Helena.

Sub-genera. Glandina (voluta), Schum. (Oleacina, Bolten

;

Polyphemus, Montf.)

Shell oblong, fusiform
;
aperture narrow, elliptical.

Animal twice as long as the shell
;
eye tentacles deflected at

the tips, beyond the eyes
;
vibracula much shorter, also deflected,

lips elongated, tentacular. Frequents low and moist situations
;

in confinement one refused vegetable food, but ate another

snail. (Say.) 186 species. West Indies, Central America,

Mexico, Florida.

Fossil. Eocene— . Glandina costellata. Isle of Wight. (F.

Edwards.)

Achatinella (vulpina), Sw. (Helicteres, Fer.) Columella

twisted into a strong, tooth-like fold. Sandwich Islands 25,

Mariannes 2, Ceylon 1.

Pupa, Lamarck. Chrysalis-shell.

Type, P. uva. PI. XII., Fig. 16.

Synonym. TorquiUa (iuniperi), Studer.
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Shell rimate or perforate, cylindrical or oblong; aperture

rounded, often toothed ;* margins distant, mostly united by a

callous lamina.

Animal with a short foot, pointed behind; lower tentacles

short.

Distribution, 236 species. Greenland, Europe, Africa, India,

Pacific Islands, North and South America.

Fossil, 40 species. Carb. America. (Dawson.) Eocene—

.

Europe.

Sub-genus. Vertigo, Mull. V. Venetzii, PI. XII., Fig. 17.

Shell minute, sometimes sinistral.

Animal with the oral tentacles rudimentary or obsolete. \1

species. Old World.
Spiraxis, C. B. Adams, 1850.

Type, Achatina anomala, Pfeiffer.

Shell ovate-oblong, fusiform, or cylindrical
;

last whorl

attenuated; aperture narrow, right margin usually inflected,

columella more or less contorted, base scarcely truncated, fur-

nished with a deeply-entering callous lamina.

Distribution, 30 species. West Indies, Mexico, Juan Fer-

nandez.

Stenogyra, Shuttleworth, 1854. Shell elongated, turreted,

many-whorled, semi-transparent, and blunt at the apex
;
peri-

stome simple
;

shell frequently decollated.

Animal somewhat like Bulimus; middle rachidian teeth small.

Distribution, 50 species. Tropical America.

Oyelndrella, L. Pfeiffer. Cylinder- snail.

Type, C. cylindrus, PI. XII., Fig. 20. t
Synonyms, Brachypus, Guild. Siphonostoma, Sw
Shell cylindrical or pupiform, sometimes sinistral, many-

whorled, apex of the adult truncated, aperture round, peristome
continuous, expanded.

Animal similar to clausilia

;

foot short, oral tentacles minute.
Distribution, 143 species. West Indies, Mexico, Texas, South

America.

BALfeA, Prideaux

Type, B. perversa. PL XII., Fig. 21.

Synonym, Fusulus, Fitz.

• Dr. Pfeiffer terms those teeth parietal which are situated on the body-whorl, tht**
on the outer Up palatal

,
and on the inner lip columellar.

t The figure is taken from a specimen in Mr. Cuming’s cabinet, in which tbo
entity apex, usually decollated, remains attached to the adult Bhell.
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Shell slender, usually sinistral, fusiform, multispiral, aperture

ovate
;
peristome acute, margins unequal, wall of the aperture

with one single plait
;
columella simple.

Animal snail-like
;
teeth 20.20

;
rows 130. (Thomson.)

Distribution, 8 species. Norway, Hungary, New Granada,
Tristan d’Acunha. The British species is found, very rarely, in

Porto Santo, only on the highest peak, at an elevation of 1,665

feet. (Wollaston.)

Fossil
,
1 species. Eocene.

Sub-genus. Megaspira (elatior), Lea, PI. XII., Fig. 18.

Shell dextral, with the columella transversely plaited.

Distribution, 1 species. Brazil.

Fossil, 1 species. Eocene— . Bheims.

Tornatellina, Beck.

.

Etymology, diminutive (or patronymic termination) of torna -

tella.

Type, T. bilamellata, Ant.

Synonyms, Strobilus, Anton. Elasmatina, Petit.

Shell imperforate, ovate or elongated
; aperture semi-lunar,

margins unequal, disunited
;

columella twisted, truncated
;

inner lip 1 -plaited.

Distribution, 27 species. Cuba, South America, Juan Fer-

nandez, Pacific Islands, New Zealand.

Paxillus, A. Adams.

Type, P. adversus, Ad. Borneo.

Shell small, pupiform, sinistral, rimate ; spire pointed
;
aper-

ture semi-ovate, ascending on the body-whorl ;
inner lip

spreading, 1 -plaited, outer lip expanded, notched in front.

Clausilia, Draparnaud.

Etymology, Diminutive of clausum
,
a closed place.

Synonym, Cochlodina, Fer.

Example, C. plicatula, Draoarnaud (=C. Rolphii, Leach),

PI. XII., Fig. 19.

Shell fusiform, sinistral
;
aperture elliptical or pyriform, con-

tracted by lamellae, and closed when adult by a movable shelly

plate
(
clausium

)
in the neck.

Animal with a short, obtuse foot
;
upper tentacles short, lower

very small. C. bidens has 120 rows of 50 teeth; G. nigricans

yo rows of 40 teeth each.

Distribution
, 386 species. Europe, Asia, Africa, and South

America.
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Fossil, 20 species. Eocene— . Britain and France. Coal-

strata, Nova Scotia. (Lyell.)

C. maxima
,
Grat., Miocene, Dax, is two inches in length.

Family II.

—

Limachle. Slugs.

Shell small or rudimentary, usually internal, or partly con-

cealed by the mantle, and placed over the respiratory cavity.

Animal elongated
;
body not distinct from the foot

;
head and

tentacles retractile
;
tentacles 4, cylindrical, the upper pair sup-

porting eyes
;

mantle small, shield-shaped
;

respiratory and
excretory orifices on the right side.

Fig. 124. Limax Sowerbii
,
Fer. Brit.

Limax, L. Slug.

Type L. maximus. PI. XII., Fig. 25. (L. cinereus, Muller.)

Shell internal, oblong, flat, or slightly concave beneath,

nucleus posterior
;
margin membranous

;
epidermis distinct.

Animal
,

foot pointed and keeled behind
; mantle shield-

shaped on the front of the back, granulated or marked with
concentric striae

;
respiratory orifice on the right side, near the

posterior margin of the mantle
;
reproductive orifice near the

base of the right ocular tentacle
;
lingual teeth tricuspid, those

near the margin simple, aculeate.

The slugs are connected with the snails by Vitrina; their teeth

aro similar, but have more elongated cusps. The creeping-disk or
sole of the foot, extends the whole length of the animal

;
but they

frequently lift up their heads like the snails, and move their ten-
tacles in search of objects above them. They often climb trees, and
some can lower themselves to the ground by a mucous thread.

When alarmed they withdraw their heads beneath the mantle,
as in Fig. 124. Slugs feed chiefly on decaying vegetable
and animal substances

;
they oviposit at any time of the spring

and summer when the weather is moist, and bury themselves in
drought and frost. Limax nodilucus

,
Fer. (Phosphorax, Webb),

found in Teneriffe, has a luminous pore in the posterior bordex
of the mantle.
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Distribution, 51 species. Europe, Canaries, Sandwich Islands,

Australia.

Fossil, Eocene— . Britain. The Ancylus ? latvs, E'lw., of

the Isle of Wight, appears to be a Limax.
Sub-genus. Oeomcilacus ( maculosus

)
Allman. Ireland.

Shell unguiform. Animal with a mucus-gland at the

extremity of the tail
;
respiratory orifice near the right anterior

border of the mantle.

Anadenus, Heynemann, 1863.

'hell round, calcareous, nucleus posterior
;
mantle large and

rough
;

respiratory orifice on the right side and near the

middle of the mantle
;
generative orifice disl ant from it behind

the right tentacle. Dorsal surface not riLe
;

tail without a

mucus-gland, and pointed.

Distribution, 2 species. Himalayas.

Incilaria, Benson.

Type I. bilineata, Cantor, Chusan.
Synonym ? Meghimatium, Hasselt.

Animal elongated, tapering behind, entirely covered by a

mantle
;
tentacles 4, the upper bearing eyes

;
the lower entire

;

respiratory orifice on the right side, near the front of the mantle.

Longitude 1^ inches. 6 species. North America, China.

Philomycus (Baf.) Eer. = Tebennophorus, Binney, 1842,

Boston Society’s Journal (Helix Carolinensis, Bose) is also a

slug with a long mantle.

Aeion, Eerussac. Land-sole.

Type, A. empiricorum, Fer.

Synonym
, Limacella, Brard.

Shell oval, concave
;
or represented by numerous irregular

calcareous granules.

Animal , slug-like
;

respiratory orifice on the right side,

towards the front of the mantle
;
reproductive orifice imme-

diately below it
;

tail rounded, slightly truncated, terminated

by a mucus-gland. Lingual teeth, as in Umax; A. empiricorum

has 160 rows of 101 teeth each. The land-soles occasionally

devour animal substances, such as doad worms or injured

individuals of their own species. They lay 70-100 eggs between

May and September, are 26-40 days hatching, and attain their

full growth in a year ;
they begin to oviposit a month or two

before that period. The eggs of A. hortensis are very phos

phorescent for the first fifteen days. (Bouchard.)
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Distribution
,
20 species. Europe. Norway, Britain, Spain..

South Africa.

Fossil. Newer Pliocene, Maidstone. (Morris.)

Plectrophorus (corninus
,
Bose) Fer. 5 species. Teneriffe

;

represented as haying a small conical shell on the tail
;
probably

an erroneous observation.

Parmacella, Cuvier.

Type

,

P. Olivieri, Cuvier.

Etymology, parma, a small shield.

Synonym ? Peltella (Americana), Yan Beneden.

Shell concealed, oblong, nearly fiat, apex sub-spiral.

Animal vitrina-like, with an ample foot, pointed behind, and
furnished with a mucus-pore

;
mantle small, shield-like in the

middle of the back, partly or entirely concealing the shell.

P. calyculata, Sby. (Cryptella, Webb), PI. XII., Fig. 27, is

patelliform, with an exposed papillary spire.

Distribution
, 7 species. South Europe, Canary Islands, North

India.

Janeela, Gray, 1850 (not Grat. 1826).

Synonym, Athoracophorus (!), Gould.

Type, Limax bitentaculatus, Quoy. Elongate, limaciform,

covered by a mantle with free margins
;
back grooved

;
tentacles

2, retractile, rising within the edge of the mantle
;
respiratory

orifice to the right of the dorsal groove, reproductive orifice

below it and beneath the mantle.

Distribution, New Zealand, on leaves.

Aneitea, Gray, 1860.

Mantle small and triangular, tooth strap with a single median
tooth.

Distribution
,
1 species. A. Macdonaldii. New Hebrides, New

Caledonia.

Parmarion, Fischer. 1855.

Shell shallow, partly external
;
mantle large, with a free

margin anteriorly, but covered by the shell posteriorly
;
genera-

tive orifice behind the right tentacle.

Distribution
,
4 species. India.

Triboniophortjs, Humbert, 1863.

Mantle small, triangular, back with an almost imperceptible
furrow

;
teeth with wavy edges.

Distribution, 3 species. New South Wales.

o 3
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Viquesnelia, Deshayes, 1857.

Shell internal, rudimentary, oval, suborbicular, slightly con

cave below, and thickened at the edges
;
summit sub-central.

Fig. 125. Testacella haliotoides, Fer.*

Testacella, Cuvier.

Shell small, ear-shaped
;
situated on the posterior extremity

of the body.

Animal
,
slug-like, elongated and tapering towards the head ;

back with two principal lateral furrows, from which numerous
vein -like grooves ramify; mantle not larger than the shell;

respiratory orifice on the right side, beneath sub-spiral apex of

the shell
;
reproductive orifice behind the right tentacle. The

Testacella is subterranean in its habits, feeding on earth-worms,

and visiting the surface only at night. Its lingual membrane
is very large and wide, with about 50 rows of 20.20 teeth,

which diminish rapidly in size towards the centre
;
each tooth

is slender, barbed at the point, and slightly thickened at the

base, and furnished with a projection on the middle of the

p< 'sterior side.

louring winter and dry weather the Testacella forms a sort

of cocoon in the ground by the exudation
of its mucus. If this cell is broken, tho
animal may be seen completely shrouded
in its thin opaque white mantle, which
rapidly contracts until it extends but a

little way beyond the margin of the shell.
F.ig. 127 . Testacella. p1

ig
)

127 represents T. Mauyei (lately

• Back view of a half-grown individual ; side view of shell on the tail, and front

view of the head. From specimens communicated by Arthur Mackie, Esc^, of Norwiclu

t Part of tlte lingual membrane of T. haliotoides, from a preparation by Fisher

Coeken, Esq., of lloiesdale. The dentition resembles that of lunthina.
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found by Mr. Cunnington, in fields near Devizes), just dis-

turbed from its sleep
;

s, the shell
;

m, the contracted

mantle.

Distribution, 3 species. South Europe, Canary Islands,

Britain (introduced).

Fossil, 2 species. Tertiary.

Family III.—Oncidiajd^.

Animal, slug-like, destitute of any shell, completely covered

by a coriaceous mantle
;
tentacles cylindrical, retractile, with

eyes at their extremities
; foot much narrower than the mantle

Oncidium, Buchanan.

Type, O, Typhse, Buch.

Etymology, diminutive of onlcos

,

a tubercle.

Animal oblong, convex, usually tuberculated ; head with 2

retractile tentacles, bearing the eyes ; mouth covered by a

notched veil
;
no horny jaws ;

tongue broad, with above 70

rows of lingual teeth (in 0. celticum), teeth 54.1.54;* the

central teeth minute, triangular, with a single obtuse spine

;

laterals slightly curved
;
heart opistho-branchiate

; respiratory

orifice posterior, distinct from the vent; sexes combined, £ organ
under the right tentacle, £ at the posterior extremity of the

body.

Distribution, 16 species. Britain, Mediterranean, Bed Sea,

Mauritius, Australia, Pacific.

The typical Oncidia live on aquatic plants in the marshes of

the warmer parts of the Old World. Those which frequent

sea-shores have been separated under the name Peronia, Bl.

(Onchis, Fer). One species (0. celticum

)

is found on the coast

of Cornwall, congregated in little groups, about a foot or two
from thfc margin of the sea, where the waves break over them.
They ascend and descend, so as to maintain their distance as the
tides rise and fall

; but they will not bear long immersion in

sea-water. (Couch.)

? Buchanania (oncidioides), Lesson. Named after Dr. F.
Hamilton (Buchanan), the zoologist of India.

Animal Oval, entirely covered by a simple mantle
; respiratory

orifice in the centre of the back
;
head with 4 tentacles, retractile

• This is a convenient mode of stating the number of lin ual teeth in each row
; it

means that there is a s.ngle (symmetrical) tooth in the centre, and 54 lateral (no-
symmetrical) teeth on each side. If the numb r of rows of teeth on the dental me:o
Unine is known, it may be added below thi s—Ptrunia Mauritiana, ®-Q.> b a
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beneath the mantle
;
foot oval, much smaller than the mantle

;

length 3-^ inches. Coast of Chili. (Requires confirmation.)

Yaginulus, Ferussac.

Type

,

Y. Taunaisii, Ferussac.

Synonym,, Veronicella, Bl.

Animal elongated, slug-like, entirely covered by a thick

coriaceous mantle, smooth or granulated
;
head retractile under

mantle
;
tentacles 4, upper pair slender, cylindrical, inflated at

the tips and bearing eyes, lower pair short, bifid
;
foot linear,

pointed behind
;
sexes united

; £ orifice behind the right ten-

tacle, $ midway on the right side, beneath the mantle

;

respiratory and excretory orifices at posterior extremity between
mantle and foot. Inhabits forests, in decayed wood and under
leaves.

Distribution, 20 species. West Indies, South America, India,

Philippines.

Family IY.—Limn^id^e.

Shell thin, horn-coloured
;
capable of containing the whole

animal when retracted
;
aperture simple, lip sharp

;
apex some-

times eroded.

Animal with a short dilated muzzle
;
tentacles 2, eyes sessile

at their inner bases
;
mouth armed with an upper mandible,

tongue with teeth similar to Helix. The Limnoeids inhabit

fresh waters in all parts of the world
;
they feed chiefly on

decaying leaves, and deposit their spawn in the form of oblong

transparent masses on aquatic plants and stones. They fre-

quently glide beneath the surface of the water, shell downwards,

and hybernate or aestivate in the mud.
The fresh-water snails (and also Neritina) can lower them-

selves from aquatic plants by a mucous thread, and re-ascend

by the same ; a Physa can be lifted out of the water by its thread.

LiMNiEA,* Lamarck. Pond-snail.

Etymology, Limnaios
,
marshy.

Type, L. stagnalis, Fig. 128. PI. XII., Fig. 30.

Shell spiral, more or less elongated, thin, translucent
;
body-

whorl large, aperture rounded in front; columella obliquely

twisted.

Animal with a short, broad head
;
tentacles triangular, com-

pressed; lingual teeth (L. stagnalis) 55.1.55, about 110 rows,

central teeth minute, laterals bicuspid, the inner cusp largest

,

• Adjectives employed as names for shells sliou d have the feminine termiaatuu.
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L. peregra feeds on the green fresh-water algae
;
L. stagnate*

prefers animal substances.

Distribution
, 90 species. Europe, Madeira, India, (Jhina,

North America.

Fossil, 70 species. Wealden— . Britain, France.

Sub-genus. Amphipeplea, Nilsson. A glutinosa, PI. XII.,
Fig. 31.

Shell globular, hyaline.

Animal with a lobed mantle, capable of expansion oyer the

6hell. 5 species. Europe ;
Philippines

Chilinia, Gray. Chilian-snail.

Example, C. pulchra, D’Orbigny, Fig. 129

Synonym, Dombeya, D’Orbigny.
Shell oval, thin, ornamented with dark spots or wavy bands

columella thickened, with one or two strong prominent folds.

Distribution
, 18 species. South America

;
in clear runni ng

streams.

Fossil, 1 species. Miocene, Pao Negro, Patagonia. (D’Orb.)
»

Piiysa, Draparnaud.

Type, P. fontinalis, PI. XII., Fig. 32.

Etymology, Fhysa, a pouch.

Synonyms, Bulin, Adans. Bivicola, Fitz. Isidora, Ehr.
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Shell ovate, sinistrally spiral, thin, polished
;
aperture rounded

in front.

Animal with long slender tentacles
;
the eyes at their bases

;

mantle margin expanded and fringed with long filaments.

P. hypnorum (Aplexa, Fleming) has an elongated spire, and
the mantle margin is plain.

Physopsis, Krauss, South Africa, has the base of the columella

truncated.

Camptoceras (terebras), Benson, India, has the whorls dis-

united, and the peristome continuous.

Distribution, 20 species. North America, Europe, South
Africa, India, Philippines.

Fossil, 43 species. Wealden— . Britain, France. The largest

living species (P. Maugerce, Ecuador F) is 15 lines in length. A
fossil species found at Grignon measures 26 lines, and another

equally large occurs in India.

Ancyltts, Geofiroy. Eiver-limpet.

Etymology, Ancylus (agkulos) a small round shield.

Type, A. fluviatilis, Muller. PI. XII., Fig. 33 (Patella

lacustris, L.).

Shell conical, limpet-shaped, thin
; apex posterior, sinistral

;

interior with a sub-spiral muscular scar.

Animal like Limnaea
;
tentacles triangular, with eyes at their

bases; lingual teeth 37.1.37, in 120 rows, centrals small, laterals

with long recurved hooks.

Distribution, 49 species. North and South America, Europe
Madeira. On stones and aquatic plants in running streams.

Fossil, 8 species. Eocene, Belgium.

Sub-genera. Velletia (oblonga, Lightfoot), Gray. (Acroloxus,

Beck.)

Shell and Animal dextral
;
lingual teeth 40, in 75 rows. 3

species. West Indies, Europe.

Fossil, 2 species. Eocene. Britain, France.

Latia, neritoides, Gray; shell limpet-like, interior with a

transverse plate, turned up and notched on one side. 2 species.

New Zealand.

Plahorbis, Muller.

Synonym, “ Coret,” Adans.

Type, P. comeus, PI. XII., Fig. 34.

Shell discoidal, dextral, many-whorled ; aperture crescentic,

peristome thin, incomplete, upper margin projecting.

Animal with a short, round foot; head short, tentacles
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slender, the eyes at their inner bases ; lingual teeth sub-

quadrate, central and marginal bicuspid, laterals tricuspid

;

excretory orifices on left side of the neck.

Somespecies of Planorbis hare the sutures andspire deeply sunk,
and the umbilicus flattened

;
specimens occur with

the spire elevated (Fig. 130*). P contortus, a minute
species, has above 6,000 teeth. (Cocken.) P. corneus

secretes a purple fluid. (Lister.) P. lacustris (Seg-

mentina, Fleming) has the whorls contracted inter-

nally by periodic septa, 3 in a whorl, with triradiate

openings. P. armigenus (Planorbula, Haldeman) Fi6- 13°-

has 5 teeth in the aperture which nearly close the passage.

Distribution
,
145 species. North America, Europe, India,

China.

Fossil, 69 species. Wealden— . Britain, France.

Gundlachia, ancyliformis, Pfeiffer, 1850. Fresh waters. Cuba.

Shell thin, obliquely conic; apex inclined posteriorly; base

closed for two-thirds by a flat, horizontal plate
;
aperture semi-

circular.

Family Y.

—

Auriculeme.

Shell spiral, covered with horny epidermis, spire short, body-
whorl large

;
aperture elongated, denticulated

;
internal septum

progressively absorbed.

Animal with a broad and short muzzle, tentacles, 2, cylin-

drical, the eyes sessile behind them
;
mantle-margin thickened

;

orifices as in the snails
;

foot oblong
;
sexes united

;
mouth

with a horny upper jaw
;
lingual teeth numerous, central series

distinct, hooked, tricuspid. A. livida has about 31 laterals

(Loven)
; another species examined by Mr. Wilton has 11

large laterals and about 100 smaller (
uncini

)
on each side,

gradually diminishing towards the edge (Fig. 131) : c, central

teeth
;

l, laterals.

"MHMmHnmKinnw*

| N vV

Fig. 131.

The Auriculae frequent salt-marshes, damp hollows, and
places overflowed by the sea; they were long regarded as

marine animals, and their shells confused with those of

Tornatella and Ringicula.

• P. marginal us, var. Rochdale, communicated by J. S. Gaekoin, Esq.
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Auricula, Lamarck.

Type, A. Judge. PI. XII., Fig. 35.

Etymology, Auricula, a little ear.

Synonyms, Cassidula, Fer. (not Lam.). Marinula (pepita)

King. G-eovula, Sw.

Shell oblong, with thick, dark epidermis
;
spire obtuse

;
aper-

ture long, narrow, rounded in front, with 2 or 3 strong folds on
the inner lip

;
outer lip expanded and thickened.

Distribution, 94 species. Philippines, Celebes, Feejees, Aus-
tralia, Peru.

Fossil, 28 species. ? Neocomian— . France.

A. Judce has truncated tentacles
;
the typical species are met

with in the brackish-water swamps of tropical islands, on the

roots of mangroves, and by small streams within the influ-

ence of the tide. One species has been observed by Mr. Adams
in nearly 2 fathoms water.

Sub-genera, Polydonta, Fischer, P. scarabceus, PI. XII., Fig.

36. (Scarabus imbrium, Montfort).

Shell oval, compressed; spire pointed, many-whorled, with

lateral varices
;
aperture toothed on both sides.

Distribution, 34 species. India, Borneo, Celebes, Pacific

Islands. Inhabits moist spots in woods near the sea, and is

wholly terrestrial, feeding on decayed vegetables. (Adams.)

1 Tertiary species.

Pedipes (afra), Adans.
Shell ovate, spirally striated, aperture denticulated on both

sides
;
the animal loops in walking, like truncatella.

Distribution, West Indies, Africa, Philippines, Pacific Islands.

Under stones on the sea-shore.

Fossil, 5 species. Eocene— . Britain, France.

Conovulus, Lamarck.

Type, C. coniformis, Brug. PI. XII., Fig. 37. (= Yoluta

Doffoa, L. ?)

Synonyms, Melampus, Montfort. Khodostoma, Sw
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Shell obtusely cone-shaped, smooth
;
spire short, flat-whorled

;

aperture long, narrow
;

lip sharp, denticulated within ; colu-

mella twisted in front
;
wall of the aperture with 1 or 2 spiral

plaits.

A nimal with short, tapering, and rather compressed tentacles

;

foot divided transversely into two portions, advanced successively

in walking.

Distribution, 56 species. West Indies, Europe. In salt-

marshes and on the sea-shore. The British species have thin

ovate shells, with the spire moderately produced, and the aper-

ture oval. They form the sub-genus Alexia (denticulata),

Leach.

Fossil, Eocene. Britain, France.

Carychium, Muller

Type, C. minimum, PI. XII., Fig. 39.

Synonym, Auricella, Hartm.
Shell minute, oblong, finely striated transversely

;
aperture

oval, toothed, margin thickened, united by callus.

Animal, with 2 blunt, cylindrical tentacles
;

eyes black,

sessile, near together, behind the tentacles.

Distribution, 9 species. Europe *, North America. At the

roots of grass in damp places, especially near the sea.

Fossil, 3 species. Miocene— . Europe.

The genus Siphonaria, described at p. 281, is supposed to be
pulmoniferous, and to bear somewhat the same relation to

Auricula that Ancylus does to Limnaea. The lingual dentition

is similar to Auricula; the centre teeth are distinct, the laterals

numerous and hooked.

Section B.—OPEncuLATA.t

The Operculated land-snails are exceedingly like periwinkles

• Siphonaria species from the Cape ; three rows of teeth, c central, l laterals, from a

preparation by J. W. Wilton, Esq., of Gloucester.

t Phanera-pneumona (open-lunged), Gray. The account of this group is chiefly

hihen from the catalogue prepared by my friend Dr. Baird.
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(
littorince), and chiefly differ from them in the situations they

inhabit, and the medium respired. They have a long truncated

muzzle, 2 slender contractile tentacles, and the eyes are sessile

on the sides of the head.* The mantle-margin is simple, and
the pulmonary cavity is situated on the hack of the neck, and
quite open in front. T.ingual ribbon narrow; teeth 7 -ranked.

The sexes are distinct
;
the shell is spiral, and closed by an

operculum, presenting many beautiful modifications of structure

characteristic of the smaller groups, which are often peculiar

to limited regions, as in the Helicidce. The oldest fossil species

are found in the Eocene Tertiary.

Family VI.

—

Cyclostomid2e.

Shell spiral, rarely much elongated, often depressed, spirally

striated ;
aperture nearly circular

;
peristome simple. Oper-

culum distinctly spiral.

Animal with the eyes on slight prominences at the outer

bases of the tentacles
;

tentacles contractile only ; foot rather

elongated.

Cyclostoma, Lamarck.

Etymology
,
Cyclos, circle, stoma

,
mouth.

Type, C. elegans, PI. XII., Fig. 40.

Synonym, Leonia (mammillaris) and Lithidion, Gray.

Shell turbinated, thin, axis perforated : aperture oval

;

peristome continuous, simple, straight or expanded
;
epidermia i

very thin. Operculum shelly, pauci -spiral.

* The tentacles of the helicidce are retractile by inversion (p. 18), those of the •

cyclostomidce are contractile only.

t C. aquilum , Sby. (original). From a specimen gathered by J. W. Laidluy, Leq.,

on the steps of the great idol-temple of Moulnaein, Birmah.
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Animal -with, clayate tentacles
;

sole of the foot divided by a

longitudinal groove, the side moved, alternately in walking

;

the end of the long muzzle is also frequently applied, as by the

looping-snails (Truncatellse), and used to assist in climbing.

Fig. 1S5. Cyclostoma elegant, from Charlton, Kent.

Distribution
,
above 160 species. South Europe ;

Africa,

Madagascar. The only British species, C. elegans, is found on

calcareous soils
;

it ranges to the Canaries and Algeria, and
occurs fossil in the newer Tertiaries. Nearly half the species

have the whorls spirally keeled, and have been distinguished

under the name Tropidophora by Troschel. They are found

in Madagascar and the adjacent islands and coast of Africa.

Fossil, 40 species. Eocene, Europe.

Sub-genera . Otopoma

,

foliaceum, Gray. Shell sub-globose,

umbilicated
;
peristome with an ear-like process covering part

of the perforation. Distribution
,
15 species. Arabia, Mada-

gascar, China, New Ireland.

Choanopoma
,
lincina, Pfeiffer. Shell often a little decollated

;

peristome usually double, the outer edge angularly expanded.
Lincina (labeo), Br., has the last whorl produced. Jamaicia
(anomala), C. B. Adams, has the operculum convex. Distribution

,

70 species. West Indies, and a few in Tropical America.
Cistula (fascia), Gray. == Tudora, megacheila, Gray. Shell

ovate or elongated, apex usually decollated, peristome free

;

operculum with a thin shelly outer coat. Chondropoma, semi-
labre, Pff., differs in the operculum being “ sub-cartilaginous.”

Distribution
,
about 70 species. West Indies; Tropical America,

8 species.

Realia, hieroglyphica, Gray. Hydrocsena (part) Parreyss,

Omphalotropis, Pf'r. Liarea (Egea), Gray. Bourciera, helicinse-

formis, Pfr. Shell turreted or turbinate, perforated
;
peristome

simple, straight or expanded
;
operculum pauci-spiral, homy.

Distribution, 17 species. Canaries, ? Mauritius, Pacific Islands.

(Ecuador, Bourciera.)

Pomatias, maculatum, Studer. Shell slender, transversely
striated

;
peristome reflected

;
operculum cartilaginous, con-
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camerated within. Distribution
,

18 species. South Europe

;

Corfu, India.

Adamsiella (mirabiiis) Pfeiffer, 1851 = Choanopoma, Pfr.

(part) 1847. “ Operculum thin, rather cartilaginous.” Distribu-

tion
,

12 species. Jamaica, Demerara. Named after the late

Professor C. B. Adams, of Amherst, Massachusetts.

Cyclotopsis, Blanford. Asia.

? Ferussina, Grateloup.

Etymology

,

named in honour of Baron Ferussac.

Type
,
F. anastomseformis, Gr.

Synonym, Strophostoma, Desh.

Shell rounded, depressed, umbilicated
;
whorls transversely

striated above, spirally keeled below
;
aperture turned obliquely

upwards, peristome simple. Operculum. ?

Fossil, 5 species. Miocene— . Dax
;
Turin.

Cyglophorus, Montfort.

Etymology, Cyclos

,

circle, phoreus, bearer.

Type, C. involutus, PI. XII., Fig. 41.

Shell depressed, openly umbilicated
;

aperture circular

;

peristome continuous, straight or expanded
;
epidermis thick

;

operculum horny, many-whorled.
Animal with long, slender pointed tentacles; foot broadly

expanded, not grooved.

Distribution, about 150 species. India, Philippines, New
Zealand, Pacific Islands, Tropical America. C. gibbus, Fer.

(Alycaeus, Gray), has the last whorl distorted. 0. cornu-vena-

torium

,

Sby. (Aulopoma, Troschel), Ceylon, has the peristome

free when adult
;
the operculum is larger than the aperture,

and reflected over it.

Sub-genera. Pterocyclos (rupestris), Benson. Myxostoma and
Steganostoma, Troschel. Shell depressed, nearly discoidal,

widely umbilicated
;
peristome expanded, produced into a little

wing at the suture; operculum sub-cartilaginous, spirally

lamellated. Distribution, 16 species. India, Ceylon, Birmah,

Borneo ?

Cyclotus (fuscescens), Guilding (Aperostoma, Troschel). Shell

depressed, widely umbilicated
;

operculum shelly, whorls

numerous, with raised margins. Distribution, 44 species. West
Indies, Tropical America, India, Asiatic Islands. Fossil, Eocene,

Isle of Wight. (F. Edwards).

Leptopoma (perlucidum), Pfeiffer. Shell turbinated, peristome

simple, reflected
;

operculum membranous. Distribution , 20
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; species. Philippines, India, New Guinea, New Zealand, Pacific

I

I Islands.

Lomastoma* (cylindraceum), Guild. (Farcimen, Troschel.)

Shell oblong or pupa-shaped, scarcely perforated, aperture

circular
;
operculum thin, horny, many-whorled, flat. Distri-

bution, 19 species. West Indies, Tropical America, Canaries,

India, Mauritius. Fossil, Eocene— . Paris and Isle of Wight.
(E. Forbes.)

Craspedopomct (lucidum), Pfr. Shell turbinate, rimate, a little

contracted near the aperture
; operculum round, horny, many-

whorled. Distribution, 3 species. Madeira, Palma. Fossil,

Eocene— . Isle of Wight, Madeira.

Cataulus (tortuosus), Pfr. Shell pupa-shaped, with the base

keeled, producing a channel in the front of the aperture
;
oper-

culum circular, horny, the whorls easily separable. Distribu-

tion, 6 species. Ceylon.

Diplommatina (folliculus), Benson. Shell minute (1 species

einistral), conical, with costulated whorls
;
peristome double

;

operculum horny, multi-spiral. Distribution, 3 species. India.

Opisthophorus, Benson, 1855. 0. biciliatus, Mouss. Shell

like Pterocyclos

;

operculum double, margin grooved, interior

concamerated. Distribution, 4 species. Singapore, Borneo,

Java.

Hybocystis, Benson, 1859. Shell distortedly ovate; aperture

circular, interior peristome deeply notched. Operculum shelly,

thick, multi-spiral.

Pupesta, Yignard.

Type, P. bicanaliculata, Sby. PI. XII., Fig. 42. Australian

Islands.

Shell sub-cylindrical, usually polished
;

aperture circular,

peristome thickened, notched in front and at the suture
;
oper-

culum membranous, narrow-whorled. P. grandis, Forbes, has

a dull epidermis.

Distribution, 17 species. Philippines, New Guinea, New Ire-

land, Louisiades.

Sub-genus, Rhegostoma (nunezii), Hasselt. Aperture with a

narrow channel in the middle of the columellar side. 6 species.

Philippines, Nicobar. In R. Lubricum (Callia, Gray) the sinus

is obsolete. R. pupiniforme (Pupinella, Gray) is perforated,

and has a dull epidermis.

• Abridged from Mcgaloma-stoma

,

Swainson, who judiciously curtailed several

preposterously long names, allowed this to remain.
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Helicina, Lamarck.

Type
,
H. Neritella, Lam.

Synonyms, Oligyra, Say. Pachytoma, Sw. Ampultina, BL
Pitonillus, Montfort.

Shell globose, depressed or keeled, callous beneath
;

aperture

squarish or semi-lunar
;
columella flattened

;
peristome simple,

expanded ;
operculum shelly or membranous, squarish or semi-

ovate, lamellar.

Animal like Cyclophorus ; lingual teeth 3.1.3. (Gray.)

Distribution
,

162 species. West Indies, Tropical America,

Pacific Islands, Australian Islands, Philippines.

Sub-genera. Lucidella (aureola), Gray. Peristome more or

less toothed internally. 8 species. West Indies, Tropical

America.

Trochatella (pulchella), Sw. Shell not callous beneath
;
peri-

stome simple, expanded. West Indies 20 species, Venezuela 1.

Alcadia, Gray. A. Brownei, PI. XII., Fig. 43. Jamaica.

Shell helix-shaped, often velvety, callous beneath
;
columella

flattened, straight
;
peristome slit in front

;
operculum shelly,

semi-ovate, with a tooth-like process adapted to the slit in the

peristome. Distribution, 17 species. Cuba, Jamaica, and Hayti.

Stoastoma, C. B. Adams.

Etymology, stoa, pillared, stoma, mouth.
Type, S. pisum, Ad.

Shell minute, globose-conic or depressed, spirally striated;

aperture semi-oval
;

peristome continuous
;

inner margin
straight, forming a small spiral keel round the umbilicus;

operculum shelly, lamellar.

Distribution, 19 species. Jamaica. S. succineum (Electrina,

Gray) has smooth whorls. I. Opara, Polynesia. 60 new species

have been added by the Hon. E. Chitty, who divides them
among several new genera.

Family VII.—Acioulidje.

Shell elongated, cylindrical
;
operculum thin, sub-spiral.

ArAmal with the muzzle rather produced, slender and trun-

cated
;
eyes sessile on the upper part of the head, behind the

base of the slender tentacles
;

foot oblong, short, pointed

behind.

Acicula, Hartmann.

Type, A. fusca, PI. XII., Fig. 44.
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Synonym, Acme and Acmaea, Hartmann.*

Shell minute, slender, nearly imperforate
;
peristome slightly

thickened, margins sub-parallel, joined by a thin callus ;
oper-

culum hyaline.

Distribution
,
7 species. Britain, Germany, France; Yanicoro

(on leaves). A. fusca is found in low, marshy situations, at the

roots of grass
;

it occurs fossil in the Newer Pliocene of Essex.

(J. Brown.)

Geomelania, Pfeiffer.

Type, G. Jamaicensis, Pfeiffer.

Etymology, Ge, the ground (i.e. terrestrial).

Shell imperforate, turreted
;

aperture entire, effused
;

peri-

stome simple, expanded; margins joined, basal produced into a

tongue-shaped process
;
operculum oval, pellucid, whorls few,

rapidly enlarging.

Distribution
,
21 species. Jamaica.

Order III.—Opistho-brajstchiata.

Shell rudimentary or wanting. Branchiae arborescent or

fasciculated, not contained in a special cavity, but more or less

completely exposed on the back and sides, towards the rear

(iopisthen
)
of the body. Sexes united. (M. Edwards.)

The molluscs of this order may be termed sea-slugs,, since

the shell, when it exists, is usually small and thin, and wholly
or partially concealed by the animal. When alarmed or

removed from their native element, they retract their gills and
tentacles, and present such a questionable shape that the inex-

perienced naturalist will be likely enough to return them, with
the refuse of the dredge, into the sea. Their internal structure

presents many points of interest
;
in some the gizzard is armed

with horny spines, or large shelly plates
;
in others the stomach

is extremely complicated, its ramifications and those of the

liver being prolonged into the papillae, which are said to be
branches of the respiratory organ. The tongue is always armed,
but the number and arrangement of the lingual teeth is ex-

ceedingly variable, even in the same family
; usually the dental

membrame is broad and short, with many similar teeth in each
row.

The lingual dentition is extremely varied in the Bullidce. In

• All given in the same year, 1821, the name Acmaea having been employed by
Eschscholtz for a genus of limpets; Acicula has been retained bv Pfeiffer and Gray
for this land-shell.
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Philine aperta there is no central tooth
;
and the laterals, -which

increase rapidly in size backwards, have a finely denticulated

membranous inner edge.

In Tornatella and Bulla (physis) the rachis is unarmed, and

Fig. 136. Philine aperta. (Wilton.)

the lateral teeth are nume-
rous and similar

;
in Acera,

Cylichna, and Amphisphyra
there is a minute central

tooth.

The alimentary canal ter-

minates more in the rear of

'

the body than in the other •

univalve shell-fish.* The
gills are behind the heart,

and the auricle behind the

ventricle
;

conditions which

.

characterise the embryonic
state of the mollusca generally.

Comparatively little is known of the geographical distribution

of these animals
;
they have been found wherever the requisite

search has been made, and are probably much more numerous
than at present estimated. Considerable additions, however,

have been made to our knowledge on this subject by the

researches of Kelaart in Ceylon and A. Adams in the Chinese

seas. The shell-bearing genera flourished in the period when i

the secondary strata were deposited. The living species are

chiefly animal-feeders, preying on other shell-fish and on.

zoophytes.

Section A.—TECTi-BRANcniATA.t

Animal usually provided with a shell, both in the larval and
adult state ;

branchiae covered by the shell or mantle
;
sexes ?

united.

Family I.—ToRNATELLiDiE.

Shell external, solid, spiral or convoluted
;
sub-cylindrical

;

• In the cuttle-fishes and pteropods it is bent upon itself ventralli/, in the sea-snails

dorsalhy
,
terminating in front, near it*i origin ; the vascular- system par-takes of this

flexure, and the gills are in advance of the heart. (Huxley.)

t Mono-pleuro-branchiata. JBl. Pomato-branchia, (from poma , a lid). Wiegnur.
The order Tecti-branchiata of Cuvier included only the family Bullidie

;

it is here

made to comprise the Jnfero-brancbs also ; no object being gained by the multiplica-

tion of descriptive epithets.
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aperture long and ‘narrow
;

columella plaited
;

sometimes

operculated.

Animal witli a flattened, disk-like kead, and broad obtuse

tentacles
;
foot ample, furnished with lateral and operculigerous

lobes.

The shells of this family are chiefly extinct, ranging from the

period of the coal strata, and attaining their greatest develop-

ment in the cretaceous age. Tornatella is essentially related to

Bulla, but presents some resemblance to the Fyramidellidce in

its plaited and operculated aperture
;
in Tornatina the nucleus,

or apex, is sinistral. The spiral striae which ornament many
of the species are punctate, as in the Bullidse

;
and the outer

lip often remarkably thickened, as in Auricula.

Tornatella, Lamarck.

Type, T. tornatilis, PI. XIY., Fig. 1.

Synonyms, Actseon, Montf. (not Oken), Dactylus (solidulus),

Schum. ? Monoptygma (elegans), Lea.

Shell solid, ovate, with a conical, many-whorled spire

;

Fig. 137.

spirauy grooved or punctate-striate
;
aperture long, narrow,

rounded in front
;
outer lip sharp

;
columella with a strong,

tortuous fold
;
operculum horny, elliptical, lamellar.

Animal white
;
head truncated and slightly notched in front,

furnished posteriorly with recumbent tentacular lobes, and
small eyes near their inner bases; foot oblong, lateral lobes

slightly reflected on the shell. Lingual teeth 12.12, similar,

with long simple hooks.

Distribution
,
16 species. United States, Britain, Senegal,

Red Sea, Philippines, Japan, Peru. T. tornatilis inhabits deep
water—60 fathoms. (Forbes.)

Fossil, 70 species. Trias— Lias— . North America, Europe,
South India.

Sub-genera. Cylindrites (Llhwyd), Lycett. 0. acutus, Sby.
PI. XIY., Fig. 2. (A.) Shell smooth, slender, sub-cylindrical,

spire small, aperture long and narrow, columella rounded,
jp
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twisted, and directed slightly outwards. (B.) Shell oval, spire

sunk, whorls with acute margins. Bath Oolite, Britain.

Acteonina, D’Orbigny. Tornatellse “ without columella

plaits,” 30 species. Carb.—Portlandian (including Cylindrites).

Acteonella
,
D’Orbigny. A. Benauxiana, PI. XIV., Fig. 3.

Shell thick, cone-like or convoluted, spire short or concealed,

aperture long and narrow, columella with 3 strong and regular

spiral plaits in front. Distribution
,
18 species. Chalk

;
Britain,

France.

Acteon Cabanetiana, D’Orbigny.
(
Itieria

,
Matheron, 1842),

Coral-rag, France, belongs to the genus Nerincea (D’Orbigny),

p. 244.

Cinulia, Gray.

Type, C. avellana, PI. XIY., Fig. 4.

Synonyms, Avellana and Kinginella, D’Orbigny.
Shell globular, thick, spirally grooved and punctate, spire

small
;
aperture narrow, rounded and sinuated in front

;
outer

lip thickened and reflected
;
crenulated inside, columella with

several tooth-like folds.

Fossil, 21 species. Neocomian—Chalk. Britain, France.

Eingicula, v. p. 222, PI. V., Fig. 21.

Globiconcha, D’Orbigny.

Type, G. rotundata, D’Orbigny.

Fossil, 6 species. Chalk. France.

Shell ventricose, smooth, aperture crescent-shaped, simple,

not toothed or thickened on the columellar side.

Vabigeea, D’Orbigny. 1850.*

Type, V. Guerangi, D’Orbigny.
Fossil, 8 species. Neoc :— . Chalk. France.

Shell like Globiconcha, but with lateral varices.

Tylostoma, Sharp. 1849.

Type, T. Torrubioe, Sharp.

Etymology
,
Tulos, a callosity, stoma, mouth.

Shell ventricose, smooth or punctate-striate, spire moderate,

aperture ovate-lunate, pointed above, rounded in front
;
outer

lip periodically (onco or twice in a whorl) thickened inside and
expanded, rising slightly

;
inner lip callous, spread over body-

whorl.

Distribution, 4 species. L. Cretaceous rocks, Portugal.

* The dates of M. D’Orbigny’s genera, given in the Prodrome de Paleontology sre

dales of invention; the names were not published, in many instances, until ye ani

afterwards.
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? Pterodonta, D’Orbigny.

Type, P. inflafca, D’Orbigny.

Fossil, 8 species. Chalk. France.

Shell oblong, ventricose, spire elongated
;
aperture oval, lip

slightly expanded, notched in front, and with a tooth-like ridge

internally, remote from the margin.

? Tornatlna, A. Adams.

Type, T. voluta. PI. XIV.,. Fig. 5.

Shell cylindrical or fusiform, spire conspicuous, apex sinistral,

suture channeled, columella callous, 1 -plaited.

Animal with a broad, trigonal head, rounded in front
;
ten-

tacular lobes triangular, with eyes at their outer bases
;
foot

short, truncated in front.

Distribution, 24 species. "West Indies, United States, Medi-
terranean, Philippines, China, Australia. On sandy bottoms,

ranging to 35 fathoms. (Adams.)

Fossil
,
13 species. Tertiary.

Volvula, Adams (Bulla acuminata, Drug.), is a small con-

voluted shell, with the spire concealed, and the columella

obsoletely folded
;

it is referred to Cylichna by Loven, to

Ovulum by Forbes. Distribution, 12 species. Britain, Medi-
terranean, Asia. Fossil, Pliocene— . Suffolk.

Family II.—Bullhle.

Shell globular or cylindrical, convoluted, thin, often punctate-
striated

;
spire small or concealed

;
aperture long, rounded and

sinuated in front
;

lip sharp. No operculum.

Animal more or less investing the shell; head a flattened

disk,* with tentacular lobes, often united
;
eyes immersed in the

centre of the disk, or wanting
;
foot oblong, furnished with a

posterior lobe [meta-podium), and side-lobes
(
epipodia

) ;
gill

single on the right side of the back, covered by the shell

;

mantle-margin simplo or expanded, and enveloping the shell.

Lingual dentition very various
; central teeth often wanting,

laterals single or numerous. Gizzard armed with calcareous
plates. Sexes united.

* The cephalic expansion of the Bullidae is formed by the fusion of the dorsal and
oral tentacles.

( Cuvier .) The tentacular lobes, or posterior part of the disk, is sup.
plied with nerves from the olfactory ganglia; the anterior portion of the disk receives
branches from the labial nerve, which comes from the front margin of the certibiouL

(
Hancock.)

p 2
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The Bullidce are animal feeders
;
they are said to use their

lateral lobes for swimming. About 150 recent species have
been described by Mr. A. Adams in Sowerby’s Thesaurus Con-
chyliorum. Fossil species date from the lower Oolites

; one i.i

found in the Aralo-Caspian formation.

Bulla, Lamarck. Bubble-shell.

Type

,

B. ampulla, PI. XIY., Pig. 6.

Synonym
,
Haminea (hydatis), Leach.

Shell oval, ventricose, convoluted, external or only partially

invested by the animal
;
apex perforated

; aperture longer than
the shell, rounded at each end; lip sharp.

Animal with a large cephalic disk, truncated in front, bilobed

behind, the lobes laminated beneath; eyes sub-central, immersed
or wanting

;
lateral lobes very large, reflected on the sides of

the shell, posterior lobe covering the spire
;

foot quadrate
;

gizzard furnished with 3 chiton-like plates
;
teeth. ?

Bulla naucum
(
Atys

,
Montf. Alicula, Ehr. Roxania, Leach).

PL XIY., Fig. 7 ;
has the columella twisted, and the spire

entirely concealed.

Distribution, 50 species. In all temperate and tropical seas,

especially on sandy bottoms, ranging from low water to 25 or 30

fathoms.

Fossil, 70 species. Oolite— . South America, United States,

Europe.

Sub-genera? Crypt-opthalmus (smaragdinus), Ehr. Bed Sea.

Shell scarcely convolute, fragile, oval, convex, without spire or

oolumella. Animal semi-cylindrical, head with short tentacular

iobes, eyes small, concealed under the lateral margins of the

head, mantle and lateral lobes enveloping the shell.

Plianeropthalmus, A. Adams. (Xanthonella, Gray) B. lutea,

Quoy, New Guinea. Shell oval, convex, pointed behind,

columella margin with a curved process. Animal long, cylin-

drical, head with short tentacular lobes, eyes in middle of disk,

lateral lobes enveloping.

Linteria, A. Adams (Glauconella, Gray
;
Smaragdinella, A.

Adams), Bulla viridis, Bang. PI. XIY., Fig. 8. Shell oval,

widely open, showing the rudimentary internal spire. Animal
with a squarish, disk-like head, eyes sessile in the centre

;

mantlo not investing
;
a posterior lobe

;
lateral lobes envelop-

ing.

Acera, Mtillor.

Type, A. bullata, PI. XIY., Fig. 9.

Etymology
,
A keros, hornless.
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Shell thin, flexible, globosely-cylindrical, spire truncated,

whorls channeled
;
aperture long, expanded and deeply sinuated

in front, outer margin disunited at the suture ;
’Smella open,

exposing the whorls.

Animal with a short and simple head-lobe, truncated in front

and eyeless
;
lateral lobes nearly concealing the shell

;
lingual

teeth hooked and serrulate, laterals about 40, narrow, claw-

shaped
;
gizzard armed with horny teeth.

Distribution
, 7 species. Greenland, Britain, Mediterranean,

Zanzibar, India, New Zealand.

A. bullata is found amongst weed, in 1—15 fathoms water.

(Forbes.)

CylickjSTA, Loven.

Type
,
C. cylindracea, PI. XIY., Fig. 10.

Synonym, Bullina, Bisso.

Shell strong, cylindrical, smooth or punctate-striate; spire

minute or truncated
;

aperture narrow, rounded in front

;

columella callous, with one plait.

Animal short and broad, not investing the shell; head
flattened, truncated in front, with sub-centrally immersed eyes,

tentacular lobes more or less united
;
foot oblong, posterior and

lateral lobes not much developed
;
gizzard armed

;
lingual teeth

squarish, recurved and serrated, with 1 large and 5 or 6 small

hooked laterals.

Distribution, 40 species. United States, Greenland, Britain,

Red Sea, Australia.

Fossil, Tertiary— . Britain.

? Kleietella, A. Adams.

Shell thin, dotted, striated, columella smooth, spire obtuse.

Distribution, 1 species. Japan.

Amphispelyra, Loven.

Type, A. pellucida, Johnst. (.Amphi-sphyra ,
double hammer)

Synonyms, Utriculus (part), Brown. Rhizorus, Montfort.
Diaphana, Brown.

Shell small, thin, ovate, truncated, spire minute papillary,

aperture long.

Animal entirely retractile into its shell
;
head wide, short,

with lateral triangular tentacles
;
the eyes behind them minute,

immersed
;
muzzle bilobed in front

;
foot oblong, truncated in

front, notched behind
;
teeth 1.1.1, central quadrate, serrulate

;

laterals broad, hooked.
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Distribution, 7 species. United States, Norway, Britain,

Borneo, Mexico.

Buccinultjs, Blanchard.

Shell thick
;
columella with two plaits

;
aperture small, entire

m front.

Distribution
,
10 species. South Seas.

Apltjstrttm, Schumacher.

Type, Bulla aplustre, PL XIY., Pig. 11.

Etymology
,
aplustre, a ship’s flag.

Synonyms, Bullina, Per. Hydatina (physis), Schum. Bullinula

(scabra), Beck.

Shell oval, yentricose, highly coloured
;
spire wide, depressed

;

'

aperture truncated in front
;
outer lip sharp.

Animal with a very large foot, extending beyond the shell all

round, and capable of enveloping it
;
a posterior lobe reflected

on the spire
;
mantle not investing

;
tentacular lobes large, oval,

ear-shaped; labial tentacles four; eyes small, black, sessile at

the inner bases of the tentacles
;

lingual teeth (B. physis)

13.0.13, serrated.

Distribution, 10 species. United States, West Indies, Mauri-
tius, Ceylon, China, Australia.

Scaphander, Montfort.

Type, S. lignarius, PL XIY., Fig. 12.

Etymology
,
scaphe, boat, aner, man.

Shell oblong, convolute
;

spirally striated
;

aperture much
expanded in front

;
spiro concealed

;
epidermis thick

;
lingual

teeth 1.0.1, crested.

Animal with a large oblong head, destitute of eyes
;
foot

short and broad
;
lateral lobes reflected, but not enveloping the

shell
;
gizzard with two large trigonal plates and a small narrow

transverse plate (Fig. 1*7). It feeds on Dentalium entale.

Distribution, 13 species. United States, Norway, Britain,

Mediterranean on sandy ground
;
50 fathoms.

Fossil, 8 species. Eocene— . Britain, Prance.

Philine (Ascanius, 1762).

Type, B. aperta, Pl. XIY., Fig. 13.

Synonym. Bulloea. Lamarck.
Shell internal, white, translucent, oval, slightly convoluted,

spire rudimentary.

Animal pale, slug-like
;

mantle investing the shell ; head
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oblong
;

eyeless
;

foot broad
;

lateral lobes large, but not

enveloping
;
tongue -with two or four series of sickle-shaped

uncini; gizzard with three longitudinal shelly plates. Egg

s

capsules ovate, in single series on a long spiral thread; fry

with a ciliated head-veil and an operculated, spiral shell.

(Loven.)

Distribution

,

16 species. West Indies, Greenland, Norway,
Britain, Mediterranean, Corea, Borneo.

Fossil, 7 species. Eocene— . France.

Sub-genus. Chelidonura, A. Adams, (Hirundella, Gray) B.

hirundinaria, Quoy, Mauritius. Shell concealed; outer lip

produced posteriorly into a spur; columellar border inflected.

Animal with, enveloping side-lobes; mantle with two appendages

behind, like the lateral processes of Hyalaeci.

Doridium, Meckel.

Etymology, diminutive of Doris.

Synonym, Acera, Cuvier. Eidothea, Bisso.

Type, D. membranaceum, Meek. Mediterranean.

Distribution, 3 species. South Europe.

Animal oblong, truncated behind, the angles produced and
dilated or filiform

;
head ovate-oblong, retuse in front

; side-

lobes expanded, wing-like; mantle investing a rudimentary,
membranous shell.

Gastropteron, Meckel.

Type, G. Meckelii, Bl. (Clio amate, Chiaje) Mediterranean.
Animal shell-less, oval, "with side-lobes developed into wing-

like expansions, meeting and uniting behind; cephalic disk

triangular, pbtuse in front, pointed behind, eyes centrally

immersed; lingual teeth 5.1.5; mantle? branchial plume
exposed on the right side

;
reproductive orifice in front of the

» From a specimen dredged at Folkestone ; o, mouth ; c, head, or cephalic disc,

t, side-lobes of the foot; m, mantle. The shell s, and gizzard g, are indistinctly seen
through the translucent integuments.
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gill, excretory opening behind it. Longitude 1, latitude 2 inches.

2 species.

Physema, A. Adams.

Shell glassy, globular, contracted in the middle and drawn
out to a point in front.

Distribution
,
1 species. West coast of North America.

Sormetus Adansonii. Bl., is described as semi-cylindrical, with sides grooved, neaa

indistinct ; shell unguiform, thin, and transparent.

Atlas (Peronii, BL), Lesueur. Head with two small tentacular lobes; body con-

tracted in the middle; foot dilated circularly, and fringed at the margin

Family III.—Aplysiad^e.

Shell wanting, or rudimentary and covered by the mantle,

oblong, trigonal, or slightly convoluted.

Animal slug-like, with distinct head, tentacles, and eyes

;

foot long, drawn out into a tail behind
;
sides with extensive

lobes, reflected over the back and shell
;
branchial plume con-

cealed. Sexes united.

Aplysia, Gmelin. Sea Hare.

Type, A. depilans, PI. XIV., Fig. 14.

Synonym, Siphonotus (geographicus) Ad.

Shell oblong, convex, flexible, and translucent, with a pos-

terior slightly incurved apex.

Animal oval, with a long neck and prominent back
;
head

with four tentacles, dorsal pair ear-like with eyes at anterior

lateral bases
;
mouth proboscidiform, with horny jaws, lingual

teeth 13.1.13, hooked and serrated, about 30 rows; gizzard

armed with horny spines
;
sides with ample lobes folding over

the back, and capable of being used for swimming
;

gill in the

middle of the back, covered by the shell and by a lobe of the

mantle, which is folded posteriorly to form an excretory siphon.

Distribution, 42 species. West Indies, Norway, Britain,

Mediterranean, Mauritius, China.
The Sea-hares are mixed feeders, living chiefly on sea-weed,

but also devouring animal substances
;

they inhabit the

laminarian zone, and oviposit amongst the weed in spring, at

which time they are frequently gregarious. (Forbes.) They
are perfectly harmless animals, and may be handled with
impunity. When molested they discharge a violet fluid from
the edge of the internal surface of the mantle, which does i ot

injure the skin, has but a faint smell, and changes to wino-r* d.
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(Goodsir.) In old times they were objects of superstitions

dread, on account of their grotesque forms, and the imaginary

properties of their fluid, which was held to be poisonous and to

produce indelible stains.*

Fossil, one or two shells of the newest tertiary in Sicily have

been doubtfully referred to this genus.

Sub-genus. Aclesia (dolabrifera), Eang. Shell trapeziform.

Side-lobes closely enveloping the body, leaving only a small

dorsal respiratory opening, surface ornament with filaments.

9 species. East Indies.

Dolajbella, Lamarck.

Type, D. Eumphii, PI. XIY., Fig. 15.

Etymology
,
dolabella, a small hatchet.

Shell hard, calcareous, trigonal, with a curved and callous

apex.

Animal like Aplysia, with gill near posterior extremity of the

body and lateral crests closely appressed, leaving only a narrow
opening

;
ornamented with branching filaments.

Distribution, 12 species. Mediterranean, Mauritius, Ceylon,

Society Islands, Sandwich Islands.

Stylocheilus, Gould, 1841.

Synonym, Aplysia longicauda Q,. and G.
Animal limaciform, cirrigerous, dilated at the sides, attenuated

behind; neck distinct; tentacles 4, long, linear, papillose, far

apart
;
lips dilated laterally into tentacular processes.

Distribution, 3 species. New Guinea, on Fuel.

Dolabrifera, Grube.

Shell trapezoidal
;
side-lobes not used for swimming.

Distribution, 4 species. Indian Ocean, West America.

Siphonopyge, Brown.

Shell truncated in front
;
foot-lobes spread out for swimming

;

posterior part extended beyond the siphon.

Distribution, 6 species. West America, Chinese Sea.

Notarchus, Cuvier.

Type, N. Cuvieri, Bl.

Etymology, notos, the back, archos

,

vent.

Synonym, Busiris (griseus), Eisso, ? Bursatella (Leachii), Bl.

• Aplysia (from a and pluo ) un-washable : the Aplysia of the Greek fishermen
were sponges unfit for washing.

p a
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Animal sliell-less, ornamented -with filaments, sometimes

dendritic, foot narrow, lateral crests united, leaving only a

narrow branchial slit
;
gills not covered by an opercular mantle

lobe.

jDistribution, 7 species. Mediterranean, Red Sea.

Icarus, Forbes, 1843.

Type
,
I. Gravesii, F.

Synonym
,
Lophocercus (Sieboldtii) Krohn, 1847.

Shell like Bulleea ; convoluted, thin, ovate, covered with

epidermis, outer lip separated at the suture, posterior angle

inflected and rounded.

Animal slender, papillose
;

tentacles 2, ear-shaped
;

eyes

sessile on sides of head; side-lobes reflected and partly covering

the shell, united behind
;

tail long and pointed.

Lobiger, Krohn.

Type, L. Philippii, PI. XIV., Fig. 16. Sicily.

Shell oval, transparent, flexible, slightly convoluted
;
covered

with epidermis.

Animal slender, papillose, with two flattened, oval tentacles,

and minute sessile eyes on the sides of the head
; shell exposed

on the middle of the back, covering the plume -like gill
;
sides

with two pairs of rounded, dilated lobes, or natatory appendages,

foot linear, tail long and slender.

Distribution, 4 species. Atlantic
;
South Europe.

Family IV.

—

Pleurobranchides

.

Shell limpet-like or concealed, rarely wanting
;

mantle or

shell covering the back of the animal
;

gill lateral, between the

mantle-margin and foot
;

food vegetable, stomach extremely

complicated.

Pleurobranchus, Cuvier.

Example, P. mombranaceus, PI. XIV., Fig. 17.

Etymology, pleura, side, branchia, gill.

Synonyms, Bertliolla (plumula), Bl. Oscanius (membr.), Grr y.

Shell internal, large, oblong, flexible, slightly convex,
lamollar, with a posterior, sub-spiral nucleus.

Animal oblong, convex
;
mantle covering the back and sidos,

papillated, containing spicula
;
foot large, separated from the?

mantle by a groove
;

gill single, free at the end, placed on the
right side between the mantle and foot

;
orificos near the
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base of the gill ; head with two grooved tentacles, eyes at their

outer bases
;
mouth armed with horny jaws and covered by a

broad veil with tentacular lobes.

Distribution

,

22 species. South America, Norway, Britain,

Mediterranean, Bed Sea, Ceylon.

Sub-genus ? Pleurobranchcea, Meckel
;
P. Meckellii, Leve,

Mediterranean. Synonym
,
Pleurobranchidium (maculatum),

Q,uoy, South Australia. Mantle-margin very narrow, not

concealing the gill
;
dorsal tentacles ear-like, oral veil tentacu-

liform.

Posterobranch^ea, D’Orbigny.

Type, P. maculata, D’Orbigny. Coast of Chili.

Animal shell-less
;

oval, depressed, covered by a mantle
broader than the foot

;
foot oblong, bilobed behind

;
branchial

plume on the left side, projecting posteriorly; reproductive

orifice in front of gill, excretory behind
;
proboscis covered by

a broad bilobed veil
;
no dorsal tentacles.

Buncina, (Forbes) Hancock.

Type, B. Hancocki, Forbes.

Synonym

,

? Pelta, Quatr. (not Beck).

Animal minute, slug-like, with a distinct mantle
; eyes

sessile on the front part of the mantle
;
no tentacles

;
gills 3,

slightly plumose, placed with the vent on the right side, at the
hinder part of the back, beneath the mantle

;
gizzard armed

;

reproductive organs on the right side.

Distribution on Confervas near high-water mark, Torbay.

Neda, H. and A. Adams.

Animal shell-less ; mouth terminating a proboscis, which is

long and thin; oral veil half-moon shaped, with two lateral

recurved tentacles.

Distribution, 1 species. South Europe.

Susaria, Griibe.

Shell small
;
mantle tuberculated, extending well over both

head and foot
;
notched in front.

Distribution

,

1 species. South Europe.

Umbrella, Chemnitz. Chinese-umbrella shell.

Type, U. umbellata, PI. XIV., Fig. 18.

Synonym, Acardo, Lam. Gastroplax, Bl.

Shell, limpet-like, orbicular, depressed, marked by concontrio
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iL'ios of growth
;
apex sub-central, oblique, scarcely raised

;

margins acute
;

inner surface with a central coloured and

striated disk, surrounded by a continuous irregular muscular
impression. It has a minute sinistral nucleus.

Animal with a very large tuberculated foot, deeply notched

in front
;
mouth small, proboscidiform, retractile into the pedal

notch, covered by a small-lobed veil ;
dorsal tentacles ear-

shaped, with large plicated cavities at their bases
;
eyes small,

sessile between the tentacles
;
mantle not extending beyond the

shell
;

gill forming a series of plumes beneath the shell in front

and on the right side
;
reproductive organ in front of the dorsal

tentacles
;
excretory orifice posterior, tubular.

Distribution, 6 species. Canaries, Mediterranean, India, China,

Sandwich Islands.

Fossil, 4 species. Oolite— . United States, Sicily, Asia.

Tylodesta, Bafinesque.

Type, T. punctulata, Baf. (= citrina, Joannis). 3 species.

Mediterranean, Norway.
Fossil, 1 species. Tertiary.

Shell limpet-like, depressed, apex sub-central, with a minute
spiral nucleus.

Animal oblong, foot truncated in front, rather pointed

behind; dorsal tentacles ear-like, with eyes sessile at their

inner bases
;
oral tentacles broad

;
branchial plume projecting

posteriorly on the right side.

Family Y.—PHYLLiDiADiE.

Animal shell-less, covered by a mantle, branchial laminm
arranged in series on both sides of the body, between the foot

and mantle. Sexes united.

Phyllidia, Cuvier.

Type

,

P. pustulosa, Cuvier.

Etymology
,
diminutive of phyllon, a leaf.

Animal oblong, covered with a coriaceous tuberculated

mantle
;
dorsal tentacles clavate, retractile into cavities near

tho front of the mantle
;
mouth with two tentacles

;
foot

broadly oval
;

gills forming a. series of lamince extending the

entire length of both sides
;

excretory orifice in the middle
line, near the posterior end of tho back, or between the mantle
and foot

; reproductive organs on the right side
;

stomach
simple, membranous.

Distribution, 5 species. Mediterranean, Bed Sea, India.
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Fryeria, Grub©.

Excretory orifice on the side of the foot under the mantle,

which is leathery and warty
; 6 gills entire length of both

sides.

Distribution
,

1 species. South Sea, East Africa.

Hypobranchi^ia, A. Adams.

Mantle cuticular
;

gills limited to the hinder part of the

body
;
excretory orifices at the side, under the mantle.

Distribution
,

1 species. Japan.

Diphyllidia, Cuvier.

Type
,
D. Brugmansii, Cuvier.

Synonymy Pleurophyllidia, Chiaje. Linguella, Bl.

Animal oblong, fleshy
;
mantle ample

;
gills limited to the

hinder two-thirds of the body
;
head with minute tentacles and

a lobe-like veil
;
vent at the right side, behind the reproductive

orifices; lingual teeth 30.1.30.

Distribution, 9 species. Norway, Britain
(
D . lineata, Otto),

Mediterranean, India.

Section B.

—

Nubibranchiata.

Animal destitute of a shell except in the embryo state

;

branchise always external, on the back or sides of the body.

Sexes united.

The Nudibranchiate sea-slugs are found on all coasts where
the bottom is firm or rocky, from between tide-marks to a

depth of 50 fathoms
;
a few species are pelagic, crawling on the

stems and fronds of floating sea-weed. They have been found
by Middendorff, in the Icy Sea, at Sitka, and in the sea of

Ochotsk
;
in the tropical and southern seas they are abundant.

No satisfactory account, however, has been published of any
except the European, and especially the British species, which
form the subject of an admirable monograph by Messrs. Alder
and Hancock, in the publications of the Bay Society. They
require to be watched and drawn whilst living and active, since

after immersion in spirits they lose both their form and colour.

In some the back is covered with a cloak or mantle (?), which con-
tains calcareous spicula of various forms, sometimes so abun-
dant as to form a hard shield-like crust.* The dorsal tentacles

and gills pass through holes in the cloak somewhat like the

“key-hole” in Fissurella. In others there is no trace of a

* According to Mr. Huxley, the “cloak ” of the Dorida ia not the equivalent of the

vuuitle, bat “ has more relation to the epipudium ”
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mantle whatever. The eyes appear as minute black dots,

immersed in the skin, behind the tentacles
;

they are well

organised and conspicuous in the young, but often invisible in

the adult. The dorsal tentacles are laminated, like the antennae

of many insects (Fig. 11, p. 17); they are never used as

organs of touch, and are supplied with nerves from the olfactory

ganglia. The nervous centres are often conspicuous by their

bright orange colour
;

they are concentrated above the

oesophagus
;
three pairs are larger than the rest, the cerebroid

in front, the branchial behind, and the pedal ganglia at the

sides. The cerebroid supplies nerves to the tentacles, mouth,
and lips.

The olfactory ganglia are sessile on the front of the cerebroid

(in Doris), or situated at the base of the tentacles (in JEolis).

The optic ganglia are placed on the posterior border of the

cerebroid
;
the auditory capsules are sessile on the cerebroid,

immediately behind the eyes, they contain an agglomeration of

minute otolites, which are continually oscillating.* The buccal

ganglia are below the oesophagus, united to the cerebroid by
commissures, forming a ring

;
anterior to this a small ring is

sometimes formed by the union of the fifth pair of nerves. The
pedal ganglia (properly infra-oesophageal) are united laterally

to the cerebroid and rarely meet below, but are united by com-
missures which form (together with those of the branchial

centres) the third ring, or great nervous collar. The branchial

ganglia are united behind to the cerebroid, and sometimes
blend with them; they supply the skin of the back, the rudi-

mentary mantle, and the gills
;
beneath and sessile on their

front border is the single visceral ganglion. Besides this excito-

motory system (which includes the great centres, or brain, and
the nerves of sensation and voluntary motion), the nudibran chs
possess a sympathetic system, consisting of innumerable minute
ganglia, dotted over all the viscera, united by nerves forming
plexuses, and connected in front with the buccal and branchial

centres, f
The digestive organs of the Nudibranchs present two remark-

able modifications : in Doris and Tritonia the liver is compact

* The auditory capsules of other Mollusca (excepting the Nucleobranchs) are

attached to the posterior side of the pedal (sub-oesophageal) ganglia.

1 The sympathetic system supplies nerves to the heart and other organs which are

independent of the will, and not ordinarily susceptible of pain ; they are called

*‘ organic ” nerves, as all the vegetative functions depend on them. Its existence in the

Mollusca was first clearly demonstrated by MM. Hancock and Embleton. The excito-

noiory system of the Mollusca corresponds with the cerebro-spinal system of the

vertebral a.
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and the stomach a simple membranous sac
,
whilst in JEolis

the liver is disintegrated, and its canals so large that the

process of digestion must be chiefly carried on in them, and

they are regarded as coecal prolongations of the stomach
; the

coeca extend into a series of gill-like processes, arranged upon

Fig. 139. Dendronotus arborescens.

the back of the animal, which also contain part or the whole of

the true liver; the gastric ramifications vary exceedingly in

amount of complexity. The Dorididce are distinguished by

having a short and wide lingual membrane with numerous

similar teeth
;
the iEolids have a narrow ribbon with a single

series of larger teeth. In Dendronotus a large central tooth is

flanked by a few small denticulated teeth. (Alder and Hancock,

PI. II., Fig. 8.) •

The only Nudibranch with a solid upper jaw, is JEgirus

pundilucens (A. and H., PI. XVII., Fig. 15). In other instances

the two halves are articulated and act as lateral jaws. In

JEgirus the mouth is also furnished with membranous fringes

(A. and H., PI. XVII., Fig. 14). Ancula cristata has a for-

midable spinous collar (PI. XVII., Fig. 7).

Fig. 140. a, Mouth of JEgirus pundilucens.

b, Horny upper mandible detached.

c, Prehensile collar of Ancula.

a, mantle ; z, dental sac ;
b, insertion-plate of mandible

; c, passage of mouth.

The vascular system and circulation of the nudibranchiate

molluscs is incomplete. In Doris veins can be traced only in

the liver and skin; the greater part of the blood from the

urteries escapes into the visceral sinus and into a network of
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sinuses in the skin, from which it returns to the auricle by two
lateral veins, without having circulated through the gills. The
heart is contained in a pericardium to which is attached a small

ventricle, or portal heart, for impelling blood to the liver
;
the

hepatic veins run side by side with the arteries and open into a

circular vein, surrounding the vent, and supplying the gills.

Only hepatic blood, therefore, circulates through the gills. In
JEolis there are no special gills, but the gastro-hepatic papillae

are accompanied by veins which transmit blood to the auricle.

The skin acts as an accessory breathing-organ
;

it performs the

function entirely in the Elysiadce
,
and in the other families, when

by accident the branchiae are destroyed. The water on the gills

is renewed by ciliary action. The fry is provided with a trans-

parent, nautiloid shell, closed by an operculum, and swims with

a lobed head-veil fringed with cilia, like the young of most
other gasteropods. (Hancock and Embleton, Phil. Trans. 1852.

An. Nat. Hist. 1843.)

Family VI.—Dorhue.* Sea-lemons.

Animal oblong; gills plume-like, placed in a circle on the

middle of the back
;

tentacles two
;

eye-specks immersed,

behind the tentacles, not always visible in the adult
;
lingual

membrane usually with numerous lateral teeth, rachis often

edentulous
;
stomach simple

;
liver compact ;

skin strengthened

with spicula, more or less definitely arranged.

Doris, L.

Etymology, doris, a sea-nymph.
Example, D. Johnstoni, PI. XIII., Fig. 1.

Synonyms, Dendrodoris, Eb. Hemidoris, Strp.

Animal oval, depressed; mantle large, simple, covering thehead
and foot; dorsal tentacles 2, clavate or conical, lamellated, retrac-

tile within cavities
;

gills surrounding the vent on the posterior

part of the back, retractile into a cavity
;
head with an oral

veil, sometimes produced into labial tentacles
;
mouth with a

lower mandible, consisting of two horny plates, united near

the front, and having 2 projecting points; lingual teeth nume-
rous, central small, laterals similar, hooked and sometimes

serrated, 24-68 rows; 37-141 in a row; nidamental ribbon

rather wide, forming a spiral coil of few volutions (p. 41,

Fig. 29).

* Contracted from Dorididce ; as the Greeks used Deucalides for DeucaJionti rdf's,

Elirenberg divided the genus Doris into sections by the number and form of the juls,

oi-aracters of only specific importance.
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Sub-genus. Oncidoris (B1 ?). D. bilamellata, Johnst. Back

elevated, tuberculose
;

gills noil-retractile
;
oral tentacles fused

into a veil
;
buccal mass with a gizzard-like appendage

;
lingual

teeth 2 in each row. (A. and H.)

E. scutigera
(
Villiersia), D’Orbigny, Bochelle

;
has the mantle

more than usually strengthened with calcareous spicula.

Distribution

,

100 species.

The Dorids vary in length from 3 lines to more than 3 inches

;

they feed on zoophytes and sponges, and are most plentiful on

rocky coasts, near low water, but range as low as 25 fathoms.

They occur in all seas, from Norway to the Pacific.

Heptabraxchus
,
A. Adams.

Mantle without a longitudinal ridge on the back; 7 gills

arranged in a semicircle
;
oral tentacles star-shaped.

Hexabranciius, Ehrenberg.

Same as last, but with 6 gills arranged in a cross on the hinder

part of the body
;
oral tentacles notched.

Atagema, Grube.

Mantle with longitudinal ridge on the back
;
tentacles clavate,

retractile
;

gills very small.

Distribution, 1 species. New Zealand.

Actinocyclus, Ehrenberg.

Animal ovate
;
back naked

;
gills very plumose.

Distribution, 7 species. East Africa and South Europe.

Chromodoris.

Animal almost quadrangular
;
back naked

;
feathery gills

arranged lineally.

Distribution, 1 species. East India.

Asteronotus, Ehrenberg.

Animal ovate : the apertures for the gills and tentacles almost
closed.

Distribution, 2 species. East Africa and South Europo.

Geossodoris, Ehrenberg.

Synonym, Ptorodoris, Eb.
Tentacles retractile

;
back covered with unequal cylindrical

]-recesses
;
a thread-like process on each side of the fore part of

the foot.

Distribution, 7 species. East India and West America.
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Goniodoris, Forbes.

Etymology
,
gonia, an angle.

Type

,

G. nodosa, PI. XIII., Fig. 2.

Animal oblong
;
tentacles clayate, laminated, non-retractile ;

mantle small, simple, exposing the bead and foot. Spawn
coiled irregularly.

Distribution
,
26 species. Norway, Britain (2 species), Medi-

terranean, China. Between tide-marks.

Tuiopa, Johnston.

Type
,
T. clayiger, PI. XIII., Fig. 3.

Synonym, Psiloceros, Menke.
Animal oblong

;
tentacles clayate, retractile within sheaths

; ,

mantle margined with filaments
;

gills few, pinnate, around or

in front of the dorsal yent. (A. and H.) Lingual teeth 8.1.8,

or 8.0.8.

Distribution
,
3 species. Norway and Britain. Low water

—

20 fathoms.

JEglrus, Loven.

Type, 2E. punctilucens, PI. XIII., Fig. 4

Etymology
,
? aix (aigos ), a goat.

Animal oblong or elongated, covered with very large tubercles

;

no distinct mantle
;
tentacles linear, retractile within prominent

lobed sheaths
;

gills dendritic, placed around the dorsal yent.

(A. and H.) Lingual teeth 17.0.17.

Distribution, 3 species. Norway, Britain (2 species), France.

Littoral zone.

Thecacera, Fleming.

Etymology, tliclce, a sheath, ceras, a horn.

Type, T. pennigerum, Mont.
Animal oblong, smooth

;
tentacles clayate, laminated, re-

tractile within sheaths
;
head with a simple frontal .veil

;
gills

pinnate, placed round the dorsal yent, and surrounded by a row
of tubercles. (A. and H.)

Distribution, Britain, 2 species. Length, £—i inch. Found
nt low water.

Polycera, Cuvier.

Etymology, polycera, many horns.

Type, P. quadrilinoata, PI. XIII., Fig. 5.

A nimal oblong or elongated
;

tentacles laminated, non-

rstractile, sheathless
;

head-veil bordered with tubercles or
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tc ntacular processes
;

gills with 2 or more lateral appendages.

(A. and H.)

Distribution

,

Norway (8 species), Britain, Bed Sea. Within
tide-marks and in deep water on corallines. The spawn is strap-

shaped, and coiled on stones, in July and August. P. ocellata

[Plocamopliorus, Biippell) has the cephalic tentacles branched.

Idalia, Leuckart.

Etymology, Idalia, Yenus, from Mount Idalium, in Cyprus.

Synonyms, Euplocamus, Phil. Peplidium (Maderae), Lowe.
Example, I. aspersa, PI. XIII., Fig. 6. Coralline zone.

Animal broadly oblong, nearly smooth, tentacles clavate or

linear, with filaments at their base ;
head slightly lobed at the

sides
;
mantle very small, margined with filaments

;
lingual

teeth 2.0.2.

Distribution, 14 species. Norway, Britain (4 species), Medi-
terranean, Madeira, Japan.

Ancula, Loven.

Synonym, Miranda, A. and H.
Type, A. cristata, Alder.

Animal slender, elongated
;

mantle entirely adnate, orna-

mented with simple filaments ; tentacles clavate, laminated

;

with filiform appendages at their base
;
labial veil produced on

each side.

Distribution, 2 species. Norway and Britain. Length, inch.

Ceratosoma (Gray), A. Adams.

Etymology, ceratois, horned, soma, body.

Type, C. cornigerum, Ad.

Animal oblong, narrow, with two large and prominent horn-

like processes on the posterior part of the back, behind the gills;

gills 5, bipinnate
;

dorsal tentacles clavate, laminated, rising

from rounded tubercles, non-retractile
; head with short lateral

processes
;
foot narrow.

Distribution, 2 species. Sooloo Sea. (A. Adams.)

Trevelyana, Kelaart. 1858.

Body without a cloak. Two dorsal tentacles, without sheaths

;

non-retractile. Mouth in front of head, without tentacles-

Branchiae in a circular disk on the back, non-retractile.

Distribution, 1 species (T. Ceylonica). Ceylon.
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Crimora, A. and H.

Body limaciform. Cloak nearly obsolete, forming a veil with

branched appendages oyer the head, and a papillated ridge on
the sides of the back. Dorsal tentacles laminated, retractile

within sheaths
;
oral tentacles tubercular. Branchiae plumose,

non-retractile. Lingual teeth 26.0.26.

Pelagella, Grube.

Animal oblong
;
tentacles sheathless

;
head -veil without pro-

cesses
;
ridge along the middle of the back, and two lateral ones

;

8 feathery gills arranged in a circle.

Distribution, 1 species. South Europe.

Gymnodoris, Steenstrup.

Animal oblong
;
tentacles sheathless

;
gills, with lateral pro-

cesses, dendritic, 2 or more in number.
Distribution, 1 species. Japan.

Acanthodoris, Grube.

Animal oblong
;

tentacles sheathless
;

retractile within a

cavity in the mantle
;
several fleshy processes on the back

;
8

feathery non-retractile gills.

Distribution, 2 species. North Sea.

Casella, H. and A. Adams.

Tentacles retractile within sheaths
;

gills laminated, with 6

lobes.

Distribution, 1 species. East India.

Brachychlamis, Ehrenberg.

Mantle long, angular
;
tentacles in front of the edge of mantle.

Distribution, 1 species. East Africa.

Family VII.

—

Tritoniaile.

Animal with laminated, plumose, or papillose gills, arranged
along the sides of the back

;
tentacles retractile into sheaths ;

lingual membrane with 1 central and numerous lateral teeth
;

orifices on the right side.

Tritonia, Cuvier.

Example, T. plebeia, PL XIII., Fig. 7.

Animal elongated
;

tentacles with branched filaments
; veil

tuberculated or digitated
;

gills in single series on a ridge down
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epch side of the back; mouth armed with horny jaws; stomach

simple, liver compact.

Distribution, 13 species. Norway and Britain. Under stones

at low water,—25 fathoms. T. Hombergii, Cuvier, found on

the scallop-banks, attains a length exceeding 6 inches.

ScYLIlZEA, L.

Type, S. pelagica, PL XIII., Fig. 8.

Etymology
,
scyllaea, a sea-nymph.

Animal elongated, compressed
;
foot long, narrow, and chan-

neled, adapted for clasping sea-weed
; back with 2 pairs of

wing-like lateral lobes, bearing small tufted branchiae on their

inner surfaces ;
tentacles dorsal, slender, with lamellated tips,

retractile into long sheaths
;
lingual teeth 24.1.24, denticulated

;

gizzard armed with horny, knife-like plates
;

orifices on the

right side.

Distribution, 7 species. Atlantic, South Britain, Mediter-

ranean. On fioating sea-weed.

Nerea (punctata), Lesson, New Guinea
;
10 lines long, with

ear-shaped tentacles, and 3 pairs of dorsal lobes.

Tethys, L.

Etymology, tethys, the sea (personified).

Synonym, Fimbria, Bohadsch.

Type, T. fimbriata, L., PI. XIII., Fig. 9.

Animal elliptical, depressed
;
head covered by a broadly ex-

panded, fringed disk, with 2 conical tentacles, retractile into

foliaceous sheaths
;

gills slightly branched, a single row down
each side of the back

;
reproductive orifices behind first gills,

vent on right side, behind second gill
; stomach simple.

Distribution, 1 species. Mediterranean. Attains a foot in

length, and feeds on other molluscs and crustaceans. (Cuvier.)

5 Bornella (Gray), A. Adams.

Type

,

A. Adamsii, Gray. Length, 4 inches.

Animal elongated
;
dorsal tentacles retractile into branched

sheaths
;
head with stellate processes

;
back with two rows of

cylindrical, branched, gastric processes, to which small dendritic
gills are attached;* foot very narrow.

Distribution, 3 species. Straits of Sunda, on floating weed

;

Borneo.

• This observation deserves further inquiry.
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? Denuron-ottjs, A. and H.*

Etymology
,
dendron, a tree, notos, tlie back.

Type, D. arborescens, PL XIII., Fig. 10.

Animal elongated
;

tentacles laminated
;

front of tbe bead

with branched appendages
;

gills arborescent, in single series

down each side of the back
;
foot narrow ; lingual teeth 10.1.1 0;

stomach and liver ramified.

Distribution, 3 species. Norway and Britain. On sea-weed
and corallines

;
low water—coralline zone.

? Doto, Oken.

Etymology, doto, a sea-nymph.
Example, D. coronata, PI. XIII., Fig. 11.

Animal slender, elongated
;

tentacles linear, retractile into

trumpet-shaped sheaths; veil small, simple; gills ovate, muri-

cated, in single series down each side of the back
;

lingual

membrane slender, with above 100 recurved, denticulated teeth,

in single series
;
foot very narrow.

The stomach is ramified, and the liver is entirely contained in

the dorsal processes, which fall off readily when the animal is

handled, and are soon renewed.

Distribution, 4 species. Norway and Britain. On corallines

in deep water—50 fathoms.

Gellina, Gray.

Head simple
;
papillae or gills smooth.

Distribution, 1 species. North Sea.

PMelibcea, Rang.

Type, M. rosea, Rang
;
on floating weed, off the Cape.

Animal elongated, with a narrow, channeled foot and long,

slender tail
;
sides of the back with 6 pairs of tuberculated lobes,

easily deciduous
;

tentacles cylindrical, retractile into long

trumpet-shaped sheaths
;

head covered by a lobe-like veil
;

sexual orifices behind right tentacle, excretory behind first gid

on the right side.

Distribution, 3 species. South Sea and South Africa.

? Lomanotus, Yorany.

Example, L. marmoratus, PI. XIII., Fig. 12.

Synonym, Eumenis, A. and H.

* This and the following genera are placed by Alder and Hancock in the fami

. fiolicUe; they have a ramified stomach, but their external (zoological

)

characte

agree better with Tritonia than Jhlolis.

it
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Animal elongated, smooth.
;
head covered -with a veil

;
tentacles

clavate, laminated, retractile into sheaths
;

gills filamentose,

arranged along the sides of the back, on the wavy margins of

the mantle
;
foot narrow, with tentacular processes in ff'. nt

;

stomach ramified.

Distribution
,

3 species. Britain and Mediterranean. On
corallines.

Family Till.—JEolhxze.

Animal with papillose gills (?), arranged along the sides of the

back; tentacles sheathless, non-retractile
;
lingual teeth 0.1.0;

ramifications of the stomach and liver extending into the dorsal

papillae
;
excretory orifices on the right side

;
skin smooth, with-

out spicula
;
no distinct mantle.

.ZEolis, Cuvier.

Synonyms
,
Psiloceros, Menke. Eubranohus, Forbes. Ampho-

rina, Quatref.

Type, JE. papillosa, L.

Etymology, JEolis
,
daughter of JEolus.

Animal ovate
;
dorsal tentacles smooth, oval, slender

;
papillae

simple, cylindrical, numerous, depressed, and imbricated
;
mouth

with a horny upper jaw, consisting of two lateral plates, united

above by a ligament
;

foot narrow
;
tongue with a single series

of curved, pectinated teeth
;
spawn of numerous waved coils.

Suib-genera. Flabellina

,

Cuvier. (Phyllodesmium, Ehr.) Body
slender

;
dorsal tentacles laminated, buccal long

;
papillae

clustered
;

spawn multi-spiral. Example, E. Coronata, PI.

XIII., Fig. 13 (also Fig. 11, p. 17).

Cavolina, Brug. (Montagua, Flem.), C. peregrina. Body lan-

ceolate
;
tentacles smooth or wrinkled

;
papillae in transverse,

rather distant rows
;
spawn of 1 or 2 coils.

Facelina, Griibe. Like Flabellina, but with the foot small,

and the two front angular portions drawn out to a point.

Distribution, 5 species. Sitka, North Sea.

Coryphella
,
Landsborough. Like Cavolina, but with papillae

arranged in groups. 4 species.

Tergipes, Cuvier, T. lacinulata. Body linear; tentacles

smooth
;
papillae in a single row on each side

; spawn kidney-
shaped.

Distribution, Norway, Britain (33 species). United States,

Mediterranean, South Atlantic, Pacific. Found amongst rocks at

'ow water
;
they are active animals, moving their tentacles con-

tinually, and extending and contracting their papillae; they swim
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readily at the surface, inverted. They feed chiefly on sertularian

zoophytes, and if kept fasting will devour each other; when
irritated they discharge a milky fluid from their papillae, which

are very liable to fall off.

Glatjcus, Forster.

Etymology
,
glaucus, a sea-deity.

Synonyms
,
Laniogerus, 131. Pleuropus, Eaf.

Example
,
Gr. Atlanticus, PL XIII., Fig. 14.

Animal elongated, slender
;
foot linear, channeled

;
tentacles

4, conical; jaws horny; teeth in single series, arched and

pectinated
;

gills slender, cylindrical, supported on 3 pairs of

lateral lobes; stomach giving off large coeca to the tail and

side lobes
;

liver contained in the papillae
;

sexual orifice

beneath first dextral papilla, vent behind second papilla;

spawn in a close spiral coil.

Distribution
,
7 species. Atlantic, Pacific. Found on floating

sea-weed; devours small sea-jellies, Forpitce and Velellce .

(Bennet.)

Fiona, Alder and Hancock.

Type
,
F. nobilis, A. and H.

Synonym
,
Oithona, A. and H. (not Baird).

Animal elongated
;
oral and dorsal tentacles linear

;
mouth

armed with horny jaws
;
gills (?) papillary, clothing irregularly

a sub-pallial expansion on the sides of the back, each with a

membranous fringe running down its inner side.

Distribution
,

3 species. Falmouth. Under stones at low

water. (Dr. Cocks.)

Embletonia, A. and H.

Etymology
,
dedicated to Dr. Embleton, of Newcastle.

Synonyms
,
Pterochilus, A. and H. ? Cloelia (formosa), Loven.

Type
,
E. pulchra, PI. XIII., Fig. 15.

Animal slender
;
tentacles 2, simple

; head produced into a

flat lobe on each side
;
papillce simple, sub-cylindrical, in a

single row down each side of the back.

Distribution, 4 species. Scotland (2 species). In the littoral

and laminarian zones.

Calliopcea, (bellula), D’Orbigny. Brest
;
has 2 rows of papillre

down each side of the back ;
cephalic lobes subulate

; vent

.

dextral. Lon. 3 lines.
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Calma, Alder and Hancock.

Animal sharply angnlar in front
;
foot broad

;
papillae simple

and supported on cylindrical bases
;
tentacles small.

Distribution

,

1 species. North Sea.

Favorinus, Grube.

Animal with slender cephalic tentacles knobbed at the

extremity
;
oral tentacles 2 pair

;
papillae arranged in several

oblique rows.

Distribution
,
1 species. North Sea.

Galvtna, Aider and Hancock.

Animal with papillae in transverse rows
;
oral tentacles short

and tapering
;
rounded in front.

Distribution, 2 species. North Sea.

Cutho:nia, Alder and Hancock.

Animal with head naked and expanded
;
papillae clavate and

arranged in thick-set rows.

Distribution, 1 species. North Sea.

Filtjrus, Dekker.

Foot stunted
;
body slender

;
tentacles 2 ;

mouth on a loost

fringe of skin with 2 small oral feelers
;
papillae in 2 long rows

down the back. 1 species.

Proctonotus, A. and H.

Type, P. mucroniferus, PL XIII., Fig. 16. Dublin, shallow
water.

Synonyms, Venilia. A. and H. Zephrina, Quatref.

Animal oblong, depressed, pointed behind
; dorsal tentacles

2, linear, simple, with eyes at their base, behind
; oral tentacles

short
;
head covered by a_ small semi-lunar veil

; mouth with
horny jaws; papillae on ridges down the sides of the back and
round the head in front ;

vent dorsal.

Distribution, 3 species. North Atlantic.

Antiopa, A. and H.

Type, A. splendida, A. and H.
Synonym, Janus, Verany.
Animal ovate-oblong, pointed behind

; dorsal tentacles lamei-
lated, united at the base by an arched crest

; head with a small
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veil and two labial tentacles
;
papillae ovate, placed along the

lateral ridges of the back and continuous above the head
;
vent

central, posterior, sexual orifice at the right side
;
lingual teeth

numerous. ?

Distribution
,
3 species. Britain, Mediterranean.

HERM.33A, Loven.

Type, H. bifida, PI. XIII., Fig. 17. Norway, Britain.

Animal elongated, tentacles folded longitudinally
;

papillae

numerous, arranged down the sides of the back
;
sexual orifice

below right tentacles
; vent dorsal, or sub-lateral, anterior.

Alderia, Allman.

Etymology
,
named after Joshua Alder, one of the authors of

the “ Monograph on the British Nudibranchiate Mollusca.”

Type, A. modesta, PI. XIII., Fig. 18. 3 species. Norway,
South Ireland, and South Wales.

Animal oblong, wdthout tentacles
;
head lobed at the sides

;

papillae arranged down the sides of the back
;

vent dorsal,

posterior.

? Stiliger (ornatus), Ehrenberg ; Red Sea. Yent dorsal,

anterior.

Chiorjera, Gould, 1855.

Animal oblong
;
head large, pedunculated and provided with

oral cirri
;
papillae foliaceous and arranged in two lateral rows

;

generative organs on the right side. C. leonina, Puget Sound.

Family IX.

—

Phyllirholcle.

Animal pelagic, foot-less [apodal), compressed, swimming
freely with a fin-like tail

;
tentacles 2, dorsal

;
lingual teeth in

a single series
; stomach furnished with elongated cceca

;
orifices

on the right side ; sexes united.

Phyllirhoe, Peron and Lesueur.

Etymology, phyllon, a leaf, rhoe, the wave.
Synonym, Eurydice, Esch.
Type, P. bucephala, Peron.

Distribution, 6 species. Mediterranean, Moluccas, Pacific.

Animal translucent, fusiform, with a lobed tail
;
muzzle

round, truncated
;
jaws horny; lingual teeth 3.0.3; tentacles

long and slender, with short sheaths
;
intromittent organ long,

bifid.
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Family X.—Elysiad^e.

Animal shell-less, limaciform, -with no distinct mantle or

breathing-organ
;
respiration performed by the ciliated surface

of the body
;
mouth armed with a single series of lingual teeth

;

stomach central, vent median, sub-central; hepatic organs

branched, extending the length of the body and opening into

the sides of the stomach
; sexes united

;
male and ovarian

orifices below the right eye
;
female orifice in the middle of the

right side
;
heart with an auricle behind, and traces of an arterial

and venous system, eyes sessile on the sides of the head,

tentacles simple or obsolete.*

Elysia, Risso.

Type, E. viridis, Pl. XIII., Fig. 19.

Synonym
,
Actseon, Oken.

Animal elliptical, depressed, with wing-like lateral expan-
sions

;
tentacles simple, with sessile eyes behind them

;
foot

narrow.

Distribution

,

8 species. Britain, Mediterranean. On Zostera

and sea-weed, in the laminarian zone. Placo-branchus (ocellatus,

Rang.) Hasselt, Java
;
described as 2 inches long, with four

small tentacles
;
the lateral expansions much developed and

meeting behind, the upper surface longitudinally plaited, and
forming, when the side-lobes are rolled together, a sort of

branchial chamber.

Acteonia, Quatrefages.

Example

,

A. corrugata, PI. XIII., Fig. 20. British Channel.

Animal minute, leech-like
;
head obtuse, with lateral crests

proceeding from two short conical tentacles, behind which are

the eyes. 2 species.

Cenia, Alder and Hancock.

Type
,
C. Cocksii, PI. XIII., Fig. 21.

Etymology, cenia, Falmouth.

Synonym ? Fucola (rubra) (Quoy).

• Order Dermi-branchiata ,
Quatref. ( Pelli-branchiata , A. and H.) M. Quatre-

fages erroneously described the Eli/siadee as wanting both heart and blood-vessels, like

the Ascidian zoophytes
;
with them he associated the family JEolidce, which he described

as having a heart and arteries, but no veins, their office being performed by lacunae of

the areolar tissue. In both families the product of digestion (chyle) was snpposed to

be aerated in the gastric ramifications, by the direct influence of the surrounding
water. To this group, which has been since abandoned, he applied the name Phlegm-
terntn (phlebs, a vein, entera

,
the intestines).

Q 2
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Animal limaciform, back elevated, bead slightly angulated,

bearing two linear dorsal tentacles, with eyes at their outer

bases behind.

Limapontia, Johnston.

Type
,
L. nigra, PI. XIII., Fig. 22.

Synonyms, Chalidis, Qu. Pontolimax, Cr.

Animal minute, leech-like
;
head truncated in front, with

arched lateral ridges on which are the eyes
;
foot linear.

Distribution
,
Norway, England, and France, between half-

tide and high-water, feeding on Confervce
,
in the spring and

summer
;
spawn in small pear-shaped masses, each with 50-

150 eggs ;
fry with a transparent nautiloid shell, closed by an

operculum.

Rhodope, Kolliker, 1847.

Example, R. Veranii.

Animal minute, similar to Limapontia ? worm-shaped, rather

convex above, flat beneath ; without mantle, gills, or tentacles.

Upon algse, Messina.

ORDER IY.—NUCLEOBRANCHIATA. Bl.*

The present order consists entirely of pelagic animals, which
swim at the surface, instead of creeping on the bed of the sea.

Their rank and affinities entitle them to the first place in the

class; but their extremely aberrant form, and unusual mode of

progression, have caused us to postpone their description till

after that of the ordinary and typical gasteropoda.

There are two families of nucleobranchiate molluscs ;
the

firolas and carinarias, with large bodies and small or no shells,

and the Atlantas, which can retire into their shells and close

them with an operculum. Both animal and shell are sym-
metrical, or nearly so * the nucleus of the shell is minute and
dextrally spiral.

The nucleobranchs swim rapidly by the vigorous movements
of their fin-like tails, or by a fan-shaped ventral fin

;
and

adhere to sea-weed by a small sucker placed on the margin of

the latter. Mr. Huxley has shown that these organs repre-

sent the three essential parts of the foot in the most highly-

developed sea-snails. Tho sucker represents the central part of

the foot, or creeping disk [meso-podium') of the snail and whelk;

the ventral fin is homologous with the anterior division of the

* So called becnuse (lie respiratory and digestive organs form a sort of nucleus on

tlie posterior part of the back. See Fig. 141, s, b, and PI. XIV., Fig. 24.
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foot {pro-podium), which is very distinct in Natioa (p. 235), and

in Harpa and Oliva; but is only marked by a groove in

Paludina and Dolium (Fig. 87). The terminal fin (or tail of

Carinaria), which carries the operculum of Atlanta, is the

equivalent of the operculigerous lobe {meta-podium) of the ordi-

nary gasteropods, such as Strombus (Fig. 76).

The abdomen, or visceral mass, is small, whilst the anterior

part of the body (or cephalo-thorax, M. Edwards) is enormously

developed. Tho proboscis is large and cylindrical, and the

tongue armed with recurved spines. The alimentary canal of

Firola is bent up at a right angle posteriorly on the dorsal side
;

in Atlanta it is recurved, and ends in the branchial chamber.

The heart is proso-branchiate, although in Firola the auricle is

rather above than in front of the ventricle, owing to the small

amount of the dorsal flexure.

The nucleobranchs, and especially those without shells,

“ afford the most complete ocular demonstration of the truth

of Milne Edwards’s views with regard to the nature of the cir-

culation in the mollusca. Their transparency allows the blood-

corpuscles to be seen floating in the general cavity of the body
—between the viscera and the outer integument—and drifting

backwards to the heart
;
having reached the wall of the auricle

they make their way through its meshes as they best can,

sometimes getting entangled therein, if the force of the heart

has become feeble. From the auricle they may be followed

to the ventricle, and thence to the aorta and pedal artery,

through whose open ends they pour into the tissues of the head
and fin.” (Huxley.)

Such delicate and transparent creatures would hardly seem to

need any special breathing-organ, and, in fact, it is present or

absent in species of the same genus, and even in specimens of

the same species. Carinaria has fully-formed branchiae
;
in

Atlanta they are sometimes distinct, and wanting in others
;
in

Firoloides they are only indicated by a ciliated sub-spiral band.
The larvae are furnished with a shell, and with ciliated vela.

(Gegenbaur.)

The nucleobranchs are dioecious ; some individuals (of Firola)

have a leaf-like appendage, others a long slender egg-tube
depending from the oviduct, and regularly annulated.* The
larvae are furnished with a shell and with ciliated vela. (Gegen-
baur.)

The nervous system is remarkable for the wide separation of

• We can only call to mind one other example of a segmented organ in the mcllusca,

viz., the penniform stvles of Teredo Uipalmulata.
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the centres. The buccal ganglia are situated considerably in

front of the cephalic, and the pedal ganglia are far behind, so

that the commissures which unite them are nearly parallel with

the oesophagus. The branchial ganglia are at the posterior

extremity of the body, as in the bivalves. The eyes are hour-

glass shaped, and very perfectly organised
;

the auditory

vesicles are placed behind, and connected with the cephalic

ganglia, they each contain a round otolito, which sometimes

seems to oscillate. (Huxley.)

Family I.—Fiiiolid^.

Animal elongated, cylindrical, translucent, furnished with a

ventral fin, and a tail-fin used in swimming
;

gill exposed on
the posterior part of the back, or covered by a small hyaline

shell. Mouth with a circular lip
;
lingual membrane with few

rows of teeth
;

central teeth transversely elongated, with 3 :

recurved cusps
;
laterals 3 on each side, the first a transverse

plate with a hooked apex, 2 and 3 sickle-shaped. *

Firola, Peron and Lesueur.

Type, F. Coronata, Forsk. Mediterranean.

Synonym, Pterotrachsea, Forsk.

Animal fusiform, elongated, with a long, slender, proboscidi-

form head
;

fin narrowed at the base, furnished with a small

sucker
;

tail elongated, keeled, sometimes pinnate
;

nucleus

prominent
;

branchial processes numerous, conical, slender

;

tentacles 4, short and conical; eyes black and distinct, protected .

by a rudimentary eyelid
;
lingual ribbon oblong. The female

firolce have a long moniliform oviduct. Anops Peronii
,

H’Orbigny, described and figured as having no head (!), was
probably a mutilated Firola. “ Such specimens are very

common, and seem just as lively as the rest.” (Huxley.)

Distribution, 14 species. Atlantic, Mediterranean, Pacific.

Sub-genus. Firoloides, Lesueur. (Cerophora, H’Orbigny). F.

Desmarestii, Les. Body cylindrical
;
head tapering, furnished

with two slender tentacles
;
nucleus at the posterior extremity

of the body, with or without small branchial filaments
;
egg-

tube regularly annulated
;
tail-fin small and slender, ventral 1

fin without a sucker. Distribution, 6 species. Atlantic
;
Medi-

terranean.

* The genus iSagitta, Q. and G., sometimes referred to this family, is an artiorJalo

BiiimaL (Huxley.)
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Carinaria, Lamarck.

Etymology
,
carina

,
a keel (or keeled vessel).

Type, C. cymbium, Desh. = C. cristatus, L., Fig. 141, PI.

XIV., Fig. 19.

Shell hyaline, symmetrical, limpet-shaped, with a posterior

sub-spiral apex and a fimbriated dorsal keel • nucleus minute,

dextrally spiral.

Animal large, translucent, granulated
;
head thick, cylin-

drical; lingual ribbon triangular, teeth increasing rapidly in

size, from the front backwards
;
tentacles long and slender, eyes

near their base
;
ventral fin rounded, broadly attached, with a

small marginal sucker
;
tail large, laterally compressed

;
nucleus

pedunculated, covered by the shell, gills numerous, pinnate,

projecting from beneath the shell.

Distribution, 8 species. Mediterranean and warmer parts of

the Atlantic and Indian Oceans. They feed on small Acalephoe,

and probably on the pteropoda

;

Mr. Wilton found in the

stomach of a Carinaria two fragments of quartz rock, weighing
together nearly 3 grains.

Fossil, 1 species. Miocene. Turin.

Cardiapoda, D’Orbigny.

Example
,
C. placenta, PI. XIV., Fig. 20.

Etymology, cardia, heart, pous, foot.

Synonym, Carinaroides, Eyd. and Souleyet.

Animal like Carinaria.

Distribution
,
5 species. Atlantic.

Shell minute, cartilaginous
;
peristome expanded and bi-lobe 1

in front, enveloping the spire behind.

Family II.

—

Atlantidje.

Animal furnished with a well-developed shell, into which it

* Fig. 141. p, proboscis ; t, tentacles
; b, branchiae

; s, shell
; /, foot ; d, disc.
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can retire
;

gills contained in a dorsal mantle cavity : lingual

teeth similar to Carinaria.

Shell symmetrical, discoidal, sometimes closed by an oper-

culum.

Atlanta, Lesueur.

Type, A. Peronii, PL XIY., Figs. 21-23.

Synonym, steira, Esch.

Shell minute, glassy, compressed and prominently keeled

;

nucleus dextrally spiral
;
aperture narrow, deeply notched at

the keel
;
operculum ovate, pointed, lamellar, with a minute,

apical, dextrally spiral nucleus.

Animal 3-lobed; head large, sub-cylindrical; tentacles

conical, with conspicuous eyes behind them
;

ventral fin

flattened, fan- shaped, furnished with a small fringed sucker;

tail pointed, operculigerous.

Distribution, 18 species. Warmer parts of the Atlantic,

Canary Islands.

Sub-genus. Oxygyrus, Benson. Synonyms, Ladas, Cantraine
;

Helico-phlegma, D’Orbigny. 0. Keraudrenii, PI. XIII., Figs.

24, 25. Shell milky, narrowly umbilicated on both sides

;

nucleus not visible
;
back rounded, keeled only near the aper-

turo
;
body whorl, near the aperture, and keel cartilaginous

;

no apertural slit ;
operculum trigonal, lamellar. 4 species.

Atlantic, Mediterranean.

The Atlanta was discovered by Lamanon, who supposed it to

be the living analogue of the Ammonite. The operculum of

Oxygyrus (PI. XIII., Fig. 25) is singularly like the Trigonellites

(p. 182) ;
that of Atlanta (Fig. 22) is the only example of a

dextral operculum to a dextral shell (p. 207).

Porcellia, Leveille.

Example, P. Puzosi, PI. XIY., Fig. 29.

Shell discoidal, many-whorled
;
whorls keeled or coronated ;

nucleus spiral
;
aperture with a narrow dorsal slit.

Fossil, 10 species. Upper Silurian — Trias. Britain, Bel-

gium.

Bellerophon, Montfort.

Example, B. bi-carinatus, Lev. PI. XIY., Fig. 27.

Synonym, Euphemus, M‘Coy.
Shell symmetrically convoluted, globular, or discoidal, strong,

few-whorled
;
whorls often sculptured; dorsally keeled

;
aper

tu.ro sinua ted and deeply notched on the dorsal side.
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Fossil, 128 species. Lower Silurian—Carb. North America,

Europe, Australia, India. The name Bucania was given by
Hall to the species with exposed whorls

; in B. expansus, PI.

XIY., Fig. 28, the aperture of the adult shell is much expanded,
and the dorsal slit filled up. (Salter.)

Bellerophina
,
D’Orbigny (not Forbes), is founded on the

Nautilus minutus. Sby. PI. XIY., Fig. 26, a small globular

shell, spirally striated, and devoid of septa. It is found in the

gault of England and France.

Cyrtolites, Conrad.

Type
,
C. ornatus, PI. XIY., Fig. 30.

Etymology, Jcurtos, curved, lithos, stone.

Shell thin, symmetrical, horn-shaped or discoidal, with whorls
more or less separate, keeled, and sculptured.

Fossil, 13 species. Lower Silurian—Carb. North America,
Europe.

? Ecculiomphalus (Bucklandi), Portlock, PI. XIY., Fig. 31.

Lower Silurian, Britain, United States. Shell thin, curved, or

discoidal with few widely separate whorls, slightly unsym-
metrical, keeled.

Fig. 142. Maclurea Logani (Salter), L. Silurian, Canada.

? Maclurea, Lesueur.

Named after William Maclure, the first American geologist.

Shell discoidal, few-whorled, longitudinally grooved at the

back, and slightly rugose with lines of growth; dextral side

convex, deeply and narrowly perforated
;
left side flat, exposing

the inner whorls ;
operculum sinistrally sub-spiral, solid with

two internal- projections {t t), one of them beneath the nucleus,

very thick and rugose.

Fossil, 5 species. Lower Silurian. North America
;
Scotian i

(Ayrshire, M‘Coy).
This singular shell abounds in the “ Chazy ” limestone of

the United States and Canada; sections of it may be seen

even in the pavement of New York; but specimens are veiy
difficult to obtain. We are indebted to Sir W. E. Logan
of the Geological Survey, Canada, for the opportunity of

Q 3
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examining a large series of silicified specimens, and of figuring

:

a perfect shell, with, its operculum in situ. It has more the 3

1

aspect of a bivalve, such as Requienia Lonsdalii (PL XYIII.,
!

Pig. 12) than of a spiral univalve, but has no hinge. Many of

the specimens are overgrown with a zoophyte, generally on the

convex side only, rarely on both sides.

The Maclurea has been described as sinistral

;

but its oper-

culum is that of a dextral shell
;
so that the spire must be

regarded as deeply sunk and the umbilicus expanded, as in

certain species of planorbis; unless it is a case conversely

parallel to Atlanta, in which both shell and operculum have
dextral nuclei. The affinities of Maclurea can only be deter-

mined by careful examination and comparison with allied, but
less abnormal forms, associated with it in the oldest fossiliferous

rocks
;

its relation to Euomplialus (p. 267) is not supported by
the evidence of Sir W. Logan’s specimens.

CLASS III.—PTEPOPODA.

This little group consists of animals whose entire life is

passed in the open sea, far away from any shelter, save what is

afforded by the floating gulf-weed, and whose organisation is

specially adapted to that sphere of existence. In appearance

and habits they strikingly resemble the fry of the ordinary sea-

snails, swimming like them by the vigorous flapping of a pair

of fins. To the naturalist ashore they are almost unknown

;

but the voyager on the great ocean meets with them where

there is little else to arrest his attention, and marvels at their

delicate forms and almost incredible numbors. They swarm
in the tropics, and no less in Arctic seas, where by their

myriads the water is discoloured for leagues. (Scoresby.) They
are seen swimming at the surface in the heat of the day, as well

as in the cool of the evening. Some of the larger kinds have

prehensile tentacles, and their mouths armed with lingual teeth,

so that, fragile as they are, they probably feed upon still

smaller and feebler creatures (e.g. entomostraca). In liigh

latitudes they are the principal food of the whale, and of many
sea-birds. Their shells are rarely drifted on shore, but abound
in the fine sediment brought up by the dredge from great

depths. A few species occur in the tertiary strata of England
and the Continent

;
in the older rocks they are unknown, unless

some comparatively gigantic forms (conularia and theca) have

been rightly referred to this order.
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In structure, the Pteropoda are most nearly related to the

marine univalves, but much, inferior to them. Their nervous

ganglia are concentrated into a mass below the oesophagus
;
they

have auditory vesicles, containing otolites
;
and are sensible of

light and heat, and probably of odours, although at most they

possess very imperfect eyes and tentacles. The true foot is

small or obsolete
;
in deodora it is combined with the fins, but

in Clio it is sufficiently distinct, and consists of two elements

;

in Spirialis the posterior portion of the foot supports an oper-

culum. The fins are developed from the sides of the mouth or

neck, and are the equivalents of the side-lappets
(
epipodia

)
of

the sea-snails. The mouth of Pneumodermon is furnished with

two tentacles supporting miniature suckers
;
these organs have

been compared with the dorsal arms of the cuttle-fishes, but it

is doubtful whether their nature is the same.* A more certain

point of resemblance is the ventral flexure of the alimentary

canal, which terminates on the under surface, near the right

side of the neck. The pteropods have a muscular gizzard, armed
with gastric teeth

;
a liver

; a pyloric coecum ;
and a contractile

renal organ opening into the cavity of the mantle. The heart

consists of an auricle and a ventricle, and is essentially opistho-

branchiate, although sometimes affected by the general flexure

of the body. The venous system is extremely incomplete. The
respiratory organ, which is little more than a ciliated surface

,
is

either situated at the extremity of the body and unprotected by
a mantle, or included in a branchial chamber with an opening
in front. The shell, when present, is symmetrical, glassy, and
translucent, consisting of a dorsal and a ventral plate united,

with an anterior opening for the head, lateral slits for long fib-

form processes of the mantle, and terminated behind in one or

three points
;
in other cases it is conical, or spirally coiled or

closed by a spiral operculum. The sexes are united, and the
orifices situated on the right side of the neck. According to

Vogt, the embryo Pteropod has deciduous vela
,
like the sea-

snails, before the proper locomotive organs are developed.
(Huxley.)

From this it would appear that while the Pteropoda present
some analogical resemblances to the Cephalopoda

,
and perma-

nently represent the larval stage of the sea-snails, they are

developed on a type sufficiently peculiar to entitle them to rank

• The figures of Eydoux and Souleyet represent them as being supplied with nerves
trtnn the cephalic ganglia

;

whereas the arms of the cuttle-fish, and all other parts c.

modifications of the foot in the mollusca, derive their nerves from the pedal ganglia.

(Huxley,

)
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as a distinct group
;
not indeed of equal value "with the Qaatero-

jjoda, but with one of its orders.

This group, the lowest of the univalve or encephalous orders,

makes no approach towards the bivalves or acephala. Forskahl

and Lamarck indeed compared Hyalaea with Terebratula

;

but

they made the ventral plate of one answer to the dorsal valve of

the other, and the anterior cephalic orifice of the pteropodcus

shell correspond with the posterior, byssal foramen of the

bivalve !

Section A.

—

Thecosomata, Bl. #

Animal furnished with an external shell
;
head indistinct

;

foot and tentacles rudimentary, combined with the fins
;
mouth

situated in a cavity formed by the union of the locomotive

organs
;
respiratory organ contained within a mantle cavity.

Family I.—Hyaleid.ze.

Shell straight or curved, globular or needle-shaped, sym-
metrical.

Animal with two large fins, attached by a columellar muscle

passing from the apex of the shell to the base of the fins; body
enclosed in a mantle

;
gill represented by a transversely plaited

and ciliated surface, within the mantle cavity, on the ventral

side
;
lingual teeth (of Eyalea

)
1 . 1 . 1

,
each with a strong recurved

h iok.

Hyalea, Lamarck

Etymology
,
hyaUos, glassy.

Synonym
,
Cavolina, Gioeni, not Brug.

Type
,
H. tridentata, Fig. 143. PI. XIV., Fig. 32.

Shell globular, translucent
;
dorsal plate iather flat, produced

into a hood
;

aperture contracted, with a slit on each side

;

posterior extremity tridentate. In
H. trispinosa

(
Diacria

,
Gray) the

lateral slits open into the cervical

aperture.

Animal with long appendages to the

mantle, passing through the lateral

slits of the shell
;
tentacles indistinct

;

fins united by a semicircular ventral

lobe, the equivalent of the posterior

Fig. 143. h. trideutata. element of the foot.

Distribution
,

19 species. Atlantic, Mediterranean, Indian
Ocean.

Fossil
,
5 species. Miocene— . Sicily, Turin, Dax.

• Theke

,

a case, tuma, a body ; Beveral of the genera have no sheila.
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Cleodora, Peron and Lesneur.

Synonyms
,
Clio, L. (part) not Muller. Balantinm, Leach MS.

Type

,

C. pyramidata, PI. XIY., Pig. 33.

Shell pyramidal, three-sided, striated transversely
;

ventral

side flat, dorsal keeled
;
aperture simple, triangular, with the

angles produced
;
apex acute.

Animal with rudimentary eyes
;
tentacles obsolete

;
mantle-

margin with a siphonal (?) process
;

fins ample, united ventrally

by a rounded lobe
;
lingual teeth 1.1.1. The transverse bars of

the gills, the heart, and other organs are visible through the

pellucid shell. In C. curvata and pellucida
(
Pleuropus

,
Esch.)

the mantle is furnished with two long filaments on each side.

Distribution, 12 species. Atlantic, Mediterranean, Indian

Ocean, Pacific, Cape Horn.
Fossil

,
4 species. Miocene—. Britain.

(
C. infundibulum

,

Crag.)

Sub-genus. Creseis, Pang. (Styliola, Lesueur.) C. aciculata,

PI. XIY., Fig. 34. Slender, conical, pointed, straight, or curved.

Fins rather narrow, truncate, with small tentacles projecting

from their dorsal edges, and rudiments of the mesopodium on
their surface

;
mantle-margin with a spiral process on the left

side. M. Pang states that he has seen these pteropods clustering

round floating seaweed.

Distribution
, 6 species (like Cleodora).

Cuyieria, Pang.*

Dedicated to Baron Cuvier.

Type, C. columnella, Pang, PI. XIY., Fig. 35.

Shell cylindrical, transparent
;
aperture simple, transversely

ovate
;
apex acute in the young, afterwards partitioned off, and

usually deciduous.

Animal with simple narrow fins, united ventrally by two small
lobes

;
lingual teeth 1.1.1.

Distribution
,
4 species. Atlantic, India, Australia.

Fossil, 1 species. (C. astesana, Pang.) Pliocene, Turin.

Sub-genus. Vaginella, Daud. Y. depressa, PI. XIY., Fig. 36.

Shell oblong,' with a pointed apex
; aperture contracted, trans-

verso. Fossil, 4 species. Miocene. Bordeaux, Turin.

Theca, Morris. 1845.

Type, T. lanceolata.

• Under the name of “triptgre,” MM. Quoy and Gaimard described the fragment
it a ytcrop id, since ascertained to have been a Cumeria.
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Synonyms
,
Creseis, Forbes.* Pugiunculus, Barr.

Shell straight, conieal, tapering to a point, back flattened,

aperture trigonal. Length, 1-8 inches.

Fossil, 40 species. Palaeozoic. North America, Britain, New
South Wales. ? Permian.

Pterotheca, Salter.

Type
,
P. transversa, Portlock. 3 species, Lower Silurian

;

Ireland, Wales, Canada.
Shell bi-lobed, transversely oval, with a dorsal keel projecting

slightly at each end
; ventral plate small triangular.

? Conularia, Miller.

Etymology, conulus, a little cone.

Type, C. quadrisulcata, Fig. 144.

Shell four-sided, straight, and tapering, the angles

grooved, sides striated transversely, apex partitioned

off.

Fossil, 40 species. Silurian—Carb. North America,

Europe, Australia.

Sub-genus. Coleoprion (gracilis), Sandberger

;

Devonian. Germany. Shell round, tapering, sides

obliquely striated, striae alternating along the dorsal

line.

Fi& l44-t Eurybla, Bang. 18274

Etymology, Eurybia, a sea-nymph.
Synonym, Theceurybia, Bronn.
Example, E. Gaudichaudi, PI. XIY., Fig. 37 (after Huxley).

Animal globular
;
fins narrow, truncated, and notched at the

ends, united ventrally by a small lobe (metapodium) ;
mouth

with two elongated tentacles, behind which are minute eye-

peduncles and a two-lobed rudimentary foot
(
mesopodmm) ;

body
enclosed in a cartilaginous integument, with a cleft in front,

into which the locomotive organs can be retracted. Lingual
teeth, 1.0.1.

The animal has no proper gill, but Mr. Huxley has observed

two ciliated circles surrounding the body, as in the larva of

Pneumodermon.
Distribution, 4 species. Atlantic and Pacific.

Sub-genus. Psyche, Rang. (Halopsyche, Bronn.) P. globulosa,

• Creseis Sedgivicki, Forbes, is an orthoceras with very thin septa, belonging to the

same group with ( Conularia ) teres, Sby. Tentaculites, Sold. is annellidous. (Salter.)

t Carboniferous limestone, Brit. Belgium.

| This name had been previously employed for four different genera of plants and
animals.
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PI. XIV., Fig., 38. Animal globular, with two simple oval fins.

Distribution
,
1 species. Off Newfoundland

Cymbtjlia, Peron and Lesueur,

Etymology
,
diminutive of cymba

,
a boat.

Type
,
C. proboscidea, PI. XIV., Fig. 39 (after Adams).

Shell cartilaginous, slipper-shaped, pointed in front, trun-

cated posteriorly
;
aperture elongated, ventral.

Animal with large rounded fins connected ventrally by an
elongated lobe

;
mouth furnished with minute tentacles; lingual

teeth 1.1.1; stomach muscular, armed with two sharp plates.

Distribution
,

3 species. Atlantic, Mediterranean, Indian

Ocean.

Tiedema^nia, Chiaje.

Type
,
T. Neapolitana, PI. XTV., Fig. 40.

Named after Fr. Tiedemann.
Animal naked, transparent, fins united, forming a large

rounded disk
; mouth central

;
tentacles elongated, connate

;

eye-tubercles minute. Larva shell-bearing.

Distribution
,
3 species. Mediterranean, Australia.

Family II.—Limaclntile.

Shell minute, spiral, sometimes operculate.

Animal with fins attached to the sides of the mouth, and
united ventrally by an operculigerous lobe

;
mantle-cavity

opening dorsally
;
excretory orifices on the right side.

The shells of the true limacinidce are sinistral, by which they

may be known from the fry of Atlanta
,

Carinaria, and most
other Gasteropods.

Limacina, Cuvier

Etymology
,
limacina

,
snail-like.

Synonym
,
Spiratella, Bl.

Example, L. antarctica (drawn by Dr. Joseph Hooker),

PI. XIV., Fig. 41.

Shell sub-globose, sinistrally spiral, umbilicated
;

whorls

transversely striated
;
umbilicus margined

;
no operculum.

Animal with expanded fins, notched on their ventral margins

;

operculum lobe divided
;
lingual teeth 1.1.1.

Distribution
,
2 species. Arctic and Antarctic Seas

;
gre-

garious.

Spielalis, Eydoux and Souleyet.

Example
,
S. buiimoides, PI. XIV., Fig. 42-
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Synonyms
,
Heterofusus, Fleming. Heliconoid.es, D’Orbigny

Peracle, Forbes. Seaea, Pb.

Shell minute, hyaline, sinistrally spiral, globose or turreted,

smooth or reticulated; operculum thin, glassy, semilunar

slightly spiral, with a central muscular scar.

Animal with narrow, simple fins, united by a simple, trans-

verse operculigerous lobe
;
mouth central, with prominent lips.

Distribution
,

12 species. Greenland and Norway to Cape

Horn, Indian Ocean, Pacific.

? Cheletropis, Forbes.

Etymology
,
chele, a claw, and tropis, a keel.

Synonym
,
Sinusigera, D’Orbigny.

Type
,
C. Huxleyi, PI. XIY., Fig. 43.

Shell dextrally spiral, imperforate, double-keeled
;
nucleus

sinistral
;
aperture channelled in front

;
peristome thickened,

reflected, with two claw-like lobes.

Animal gregarious in the open sea.

The species comprised in this and the following genus are

young gasteropods. (See pp. 212, 225.)

Distribution
,

2 species. South America and South-east

Australia.

Another minute spiral shell may be noticed here :

—

Macgilliyrayia, Forbes.

Named after its discoverer, the naturalist to H.M.S. Rattle-

snake.

Type
,
M. pelagica, PI. XIV., Fig. 44.

Shell minute, dextrally spiral, globular, imperforate, thin,

horny, translucent
;

spire obtuse
;

aperture oblong, entire ;

peristome thin, incomplete ; operculum thin, horny, concentric,

nucleus sub-external.

Animal with 4 long tentacles, mantle with a siphonal process
;

foot expanded, truncated in front, furnished with a float after the

manner of Ianthina

;

lingual dentition closely resembling

Jeffreysia.

Distribution
,
3 species. Taken in the towing-net off Capo

Byron, East coast of Australia, 15 miles from shore, floating,

«nd apparently gregarious. (J. Macgillivray.) Mindoro, North.
Allantic. (Adams.)
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Section B.—Gymnosomata, Bl.

Animal naked, without mantle or shell; head distinct; Cue
a 1 tached to the sides of the neck

;
gill indistinct.

Family III.

—

Cliid^e.

Body fusiform
;
head with tentacles often supporting suckers

;

foot small, but distinct, consisting of a central and posterior

lobe
; heart opistho-branchiate

;
excretory orifices distant, on the

right side; lingual teeth (in Clio
) 12.1.12, central wide, denti-

culated, uncini strongly hooked and recurved.

Clio (L.),* Muller.

Etymology
,
Clio, a sea-nymph.

Synonym, Clione, Pallas.

Type, C. borealis, PI. XIV., Fig. 45. (C. caudata, L., part.)

Head with 2 eye tubercles and 2 simple tentacula; mouth
with lateral lobes, each supporting 3 conical retractile processes,

furnished with numerous microscopic suckers
;

fins ovate
;
foot

lobed. In swimming, the Clio brings the ends of its fins almost
in contact, first above and then below. (Scoresby.)

Distribution, 4 species, Arctic and Antarctic Seas, Norway,
India.

Sub-genus ? Cliodita (fusiformis), Quoy and Gaimard. Head
supported on a narrow neck

;
tentacles indistinct. 4 species.

Cape, Amboyna.

Pnetjmodermon, Cuvier.

Etymology, Pneumon, lung (or gill), derma, skin.

Type, P. violaceum, PL XIV., Fig. 47.

Body fusiform
;
head furnished with ocular tentacles

; lingual

teeth 4.0.4 ;
mouth covered by a large hood supporting two

small, simple, and two large acetabuliferous tentacles, suckers

numerous, pedicillate, neck rather contracted
;

fins rounded

;

foot oval, with a pointed posterior lobe; excretory orifice

situated near the posterior extremity of the body, which has
small branchial processes, and a minute rudimentary shell

* This name was employed by Linnaeus for all the Pteropoda then known; his

definition is most suited to the “northern elio,” probably the only species wilh which
he was personally acquainted. The first species enumerated in the Syst. Nat. is

C. caudata, and reference is made to an indeterminable figure in Brown’s Jamaica,

and to Marten’s account of the Spitzbergen mollusc (C. borealis). In cases like this

the rule is to adopt the practice of the next succeeding naturalist who defines the

limits of the group more exactly.
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In the fry of Pneumodermon the end of the body is encircled

with ciliated bands. (Muller.)

Distribution
,
4 species. Atlantic, India, Pacific Ocean.

Sub-genus ? Spongiobrancheea, D’Orbigny. S. Australis, PL
XIV., Fig. 46. Gill (?) forming a spongy ring at the end
of the body

;
tentacles each with 6 rather large suckers. Distri-

bution
,

2 species. South Atlantic (Fry of Pneumodermon ?).

Trichocyclus, Eschscholtz, T. Dumerilii, PI. XIV., Fig. 43.

Animal without acetabuliferous tentacles ? mouth probosidi-

form
;
front of the head surrounded with a circle of cilia, and

two others round the body.

? Pelagia, Quoy and Gaimard.

Etymology
,
Pelagus, the deep sea (not = Pelagia

,
Peron and

Les.).

Type
,
P. alba, PI. XIV., Fig. 49. Amboyna.

Animal fusiform, truncated in front, rough
;
neck slightly

contracted
;

fins small, fan-shaped.

Cymodocea, D’Orbigny.

Etymology
,
Kumodoke

,
a Nereid.

Type
,
C. diaphana, PI. XIV., Fig. 50.

Animal fusiform, truncated in front, pointed behind
;
neck

slightly contracted
;

fins 2 on each side, first pair large and
rounded, lower pair ligulate

;
foot elongated

;
mouth probosci-

diform.

Distribution, 1 species. Atlantic.

CHAPTER III.

CLASS IV.—BRACHIOPODA, Cuvier, 1805.

(= Order Pallio-branchiata, Blainville, Prodr. 1814.)

The Brachiopoda are bivalve shell-fish which differ from the

ordinary mussels, cockles, &c., in being always equal-sided
,
and

never quite equivalve. Their forms are symmetrical, and so

commonly resemble antique lamps, that they were called

lampades, or “ lamp-shells,” by the old naturalists (Meuschen,
1787, Humphreys, 1797) ;

the hole which in a lamp admits the
wick serves in the lamp-shell for the passage of the pedicle by
which it is attached to submarine objects.*

* The principal modifications of external form presented by these shells are given In

Tluto 15 ; the internal structure of euch genus is illustrated in the woodcuts, are
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The valves of the Brachiopoda are respectively dorsal and

ventral
;
the ventral valve is usually largest, and has a pro-

minent beak, by which it is attached, or through which the

organ of adhesion passes. It is sometimes perforated, as in the

Terebratulidse. The dorsal, or smaller valve, is always free

and imperforate. The valves are articulated by two curved

teeth, developed from the margin of the ventral valve, and
received by sockets in the other

;
this hinge is so complete that

the valves cannot be separated without injury.* A few genera

have no hinge
;
in Crania and Discina the lower valve is flat,

the upper like a limpet
;

the valves of Lingula are nearly

equal, and have been compared to a duck’s bill. (Petiver.)

Ventral valve.

Fig. 145. Muscular system of Terebratula.f

a a, adductor-muscles ; r, cardinal-muscles ; x, accessory cardinals
; p, ventral

pedicle-muscles; p\ dorsal pedicle-muscles; z, capsular-muscles; o, mouth; v, vent:

/, loop ; t, dental socket.

This and several other points of difference seem to show the
propriety of adopting the proposal made by Deshayes in 1836
of dividing the Brachiopods into two great groups, the one
having articulated, the other non-articulated valves. In the
first, moreover, the valves are opened by muscles acting on the
cardinal process of the dorsal valve, while in the latter the valves
are opened by the pressure of the fluid in the perivisceral cavity.

This difference is accompanied by a striking variation in the
the same with those in Mr. Davidson’s Introduction, and in the British Museum
Catalogue. They are from original studies by the author, unless otherwise stated.

• The largest recent Terebratula cannot be opened more than ^ of an inch, except
by applying force.

t Wa'.dhsimia Australis , Qnoy ] From u drawing by Albany Hancock, Esy.
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arrangement of the muscles. The articulated group possess an
anal aperture

;
the unarticulated none. (Hancock.)*

The valves are both opened and closed by muscles
; those

which open the shell
(
cardinales

)
originate on each side the

centre of the ventral valve, and converge towards the hinge-

margin of the free valve, behind the dental sockets, where
there is usually a prominent cardinal process. The teeth form
the fulcrum on which the dorsal valve turns. The adductor

muscles are four in number, and quite distinct in Crania and
Discina

;

in Lingula the posterior pair are combined, and in

Terebratula the four muscles are separate at their dorsal

terminations, but united at their insertion in the centre of the

larger valve. The pedicle is fixed by a pair of muscles (each

doubly-attached) to the dorsal hinge-plate, and by another

pair to the ventral valve, outside the cardinal muscles.

f

In the Terebratulidse and the other Brachiopods having
articulated valves the muscular system consists of 3 pairs of

muscles which act directly on the valves, and of 3 pairs which
connect the shell, and adjust it with respect to the peduncle.

In the unarticulated Brachiopods, such as Lingula, the

muscles are more complicated than in the former group
;

three

pairs of protractor muscles keep the valves together, and thus

compensate for the absence of the hinge and condyles, which
help to form this function in the articulated group

;
they are so

arranged as to co-operate in preventing any displacement of

the valves in any direction. Hence the term sliding-muscles

which they have received is inappropriate, since they prevent

any sliding action. In the Lamellibranchs the sliding of the

valves is admirably guarded against by means of hinges with

teeth and sockets
;
in Brachiopods the same end is apparently

obtained by means of muscles. It has, therefore, been pro-

posed to substitute the term.adjustor for protractor, and retractor

for sliding as applied to these muscles. The following table

shows the names in general use, and those proposed by Mr.
Hancock :

—

Names in use. Names proposed. Homologous muscles in

Unarticulated brachiopods. articulated brachiopods.

Ant. retractors.

Ant. adductors.

Post. „

Ant. occlusors.

Post. „
Divaricators.

Ant. occlusors.

Post, occlusors.

Accessory divaricators.

* Philosophical Transactions. 1858.

t The muscular system of Terebratula presents a considerable amount of resem-

blance to that of Modiola (Fig. 214); the anterior and posterior pedal muscles may be

compared to the dorsal and ventral pedicle muscles.
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Names hi use.

Cent, protractors.

Extr. „

Post, retractors.

Capsular.

Names proposed.

Unarticulated bracliiopods.

Cent, adjustors.

Extr. „ )

Post. „
Peduncular.

Ant. parietals.

Post parietals.

Homologous muscles in

articulated bracliiopods

Vent, adjustors.

Dorsal „

Peduncular.

The muscles are remarkably glistening and tendinous, except

at their expanded ends, which are soft and fleshy. They are,

tv ith few exceptions, non-striated. In the posterior adductors

of Waldheimia transverse striations are well displayed. Their

impressions are often deep, and always characteristic
; but diffi-

cult of interpretation from their complexity, their change of

position, and the occasional suppression of some and combina-

tion of others.* There may be considerable changes in arrange-

ment of muscles without any important change in the internal

structure. Thus in Waldheimia cranium there are six muscular
impressions in the dorsal valve ;

in W. australis there are only

four, the other two muscles being attached to the hinge-plate,

not to the valve. The valve and hinge-plate are never found

together, and it is, therefore, probable that in the fossil species,

the shells of which are found without hinge-plates, the muscles

may have been arranged as in W. cranium.

On separating the valves of a recent Terebratula
,
the diges-

tive organs and muscles are seen to occupy only a very small

6pace near the beak of the shell, partitioned off from the general

cavity by a strong membrane, in the centre of which is placed

the animal’s mouth. The large cavity is occupied by the

fringed arms, which have been already alluded to (p. 5) as

the characteristic organs of the class. Their nature will be
better understood by comparing them with the lips and labial

tentacles of the ordinary bivalves (pp. 18, 21, and Fig. 208, p,p)

;

they are, in fact, lateral prolongations of the bps supported
on muscular stalks, and are so long as to require being folded

or coiled up. In Rliynchonella and Lingula the arms are spiral

and separate
;
in Terebratula and JDiscina they are only spiral

at the tips, and are united together by a membrane, so as to

form a lobed disk. It has been conjectured that the hving
animals have the power of protruding their arms in search of

food
;
but this supposition is unbkely, since in many genera

they are supported by a brittle skeleton of shell, while the

• Professor King has shown that the compound nature of a muscular impression is

often indicated by the mode in which the vascular markings proceed from it (as in

8 Figs. 176, 181)



358 MAJNTTAL OF THE MOLLUSC!.

food is obtained by means of currents created by cilia.

Lingula may have the power of slightly extending the arms.

The internal skeleton consists of two spiral processes in the

Spiriferidce (Fig. 168), whilst in Terebratula and Thecidium it

takes the form of a loop, which supports the brachial mem-
brane, but does not strictly follow the course of the arms. The
mode in which the arms are folded is highly characteristic of

the genera of Brachiopoda ; the extent to which they are sup-

ported by a calcareous skeleton is of less importance, and

liable to be modified by age. That margin of the oral arms
which answers to the lower lip of an ordinary bivalve, is

fringed with long filaments {cirri), as may be seen even in dry

specimens of recent Terebratulce. In some fossil examples the

cirri themselves were supported by slender processes of shell
;

*

they cannot, therefore, be vibratile organs, but are probably •

themselves covered with microscopic cilia, like the oral ten-

tacles of the ascidian polypes {cilio-brachiata of Farre). The
anterior lip and inner margin of the oral arms is plain, and

forms a narrow gutter along which the particles collected by
the ciliary currents may be conveyed to the mouth. The object

of the folding of the arms is obviously to give increased surface

for the disposition of the cirri.

The mouth conducts by a narrow oesophagus to a simple

stomach, which is surrounded by the large and granulated 1

liver
;
the intestine of Lingula is reflected dorsally, slightly ’

convoluted, and terminates between the mantle lobes on the

right side (Fig. 202). In Orbicula it is reflected ventrally, andi

passes straight to the right, ending as in Lingula. In Terebra-

tula, Rhynchonella, and probably all the articulated Brachiopoda,

the intestine is simple and reflected ventrally, passing through

a notch or foramen in the hinge-plate, and ending behind the

ventral insertion of the adductor muscle (Fig. 145, v.)f

The circulatory system is far less complex than was formerly

supposed, and does not differ greatly from the same system in

the Tunicata. The heart is placed on the dorsal surface of the

stomach, and consists of a simple, unilocular, pyriform vesicle

without any auricle. From it the blood is propelled through

* Spirifera rostrata and Terebratula pectunculoides, in the British Museum.

t The position at which the intestine terminates in the Terebratulce and Ehyn-

chonellce, seems to necessitate the escape of the fasces by the umbonal opening; io

these extinct genera which have the foramen closed at an early age, there is still nu

opening between the valves (e. g. in Uncites ) which has been mistaken for a byssal

notch. Mr. Hancock has carefully dissected several species of those genera without

detecting any anal aperture. Filling the intestines with injections was tried, but no

jutlet could be discovered.
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four channels to the organs of reproduction and to the mantle
;

and its flow is probably assisted by a number of subsidiary

pulsatile vesicles situated on the main arterial trunks. It then

courses through the plexus of lacunes in the pallial sinuses and

lobes
;
turns back through the lacunes of the parietes into the

system of visceral lacunes. It probably enters the liver, and

ultimately finds its way back into the heart through the

branchio-systemic vein. There is, however, another and more
important blood current, which traverses the whole length of

the brachial canal, and penetrates to the extremities of the

cirri, before it joins the current returning from the visceral

lacunes and flows with it into the branchio-systemic vein.

The blood which has passed through the brachial canal is

far more highly oxygenated than the blood which has flowed

through the pallial membranes. There seems to be strong

evidence that the so-called arms are really the gills or respira-

tory organs of the mollusc. They also serve to bring food

to the creature’s mouth by the means before noticed. The
mantle is an accessory breathing-organ. It attains its highest

development as such in Lingula, but even in this genus the

brachial apparatus performs the chief part in oxygenating the

blood.

There is another system of canals which take their rise from
( the visceral cavity. What its function is has not been deter-

imined
;

it is not the blood system as was formerly imagined,

and has no connection with it. The perivisceral cavity and the

visceral lacunes which diverge from it may, it is thought, be
Ihomologous to the water-vascular system in Polyzoa, the

function of which is probably to evacuate the effete nitro-

jgenised products which have been eliminated from the blood.

Consequently it would perform the offices both of the kidney
and the renal organs.

The generative organs occupy the great pallial sinuses, and
probably both sexes are combined in one individual. In the

articulated Brachiopods the ovaries and testes are placed in the

mantle
;
but in Lingula and JDiscina they occur in the peri-

visceral chamber. The ova escape into the oviducts (regarded
J by Cuvier and others as hearts), which open externally, and

1 have nothing to do with the vascular system. In Rhynchonella

i there are four oviducts, but in most, if not all the other
j Brachiopods, there are only two. In Terebratulidoo they are
* (divided into two portions, called the auricle and ventricle by
' Professor Owen. Mature eggs have been found in large numbers
/iin the perivisceral chamber and in the oviducts. Bocent
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Discince often have minute fry attached to their valves, and Mr.

,

Sness, of Vienna, has noticed a specimen of the fossil Stringo--

cephalus
,
which contained numerous embryo shells.

As yet we know little respecting the development of the

Brachiopoda, hut there can be no doubt that in their first stage

they are free and able to swim about until they meet with a

.

suitable position. It is probable that in the second stage they

all adhere by a byssus, which in most instances becomes con-

solidated, and forms a permanent organ of attachment. Some
of the extinct genera (e.g. Spirifera and Strophomenci

)
appear r

to have become free when adult, or to have fixed themselves by
some other means. Four genera, belonging to very distinct'

families, cement themselves to foreign objects by the substance

of the ventral valve.

The nervous system exhibits a state of development but little

superior to what is found in Ascidians. No special organs ~

of sense have been detected. The red spots in the mantle, sup- -

posed by some to be rudimentary eyes and ears, are probably

the glands situated at the base of the setae.

The Lamp-shells are all natives of the sea. They are found 1

hanging from the branches of corals, the under sides of shelving

:

rocks, and the cavities of other shells. Specimens obtained

from rocky situations are frequently distorted, and those from

stony and gravelly beds, where there is motion in the waters,

.

have the beak worn, the foramen large, and the ornamental

sculpturing of the valves less sharply finished. On clay beds, as -

in the deep clay strata, they are seldom found
;
but where the

bottom consists of calcareous mud they appear to be very

abundant, mooring themselves to every hard substance on the

sea-bed, and clustering one upon the other.

Some of the Brachiopoda appear to attain their full growth in

a single season, and all probably live many years after becoming

:

adult. The growth of the valves takes place chiefly at the

margin
;
adult shells are more globular than the young, and

aged specimens still more so. The shell is also thickened by the

deposit of internal layers, which sometimes entirely fill the

beak, and every portion of the cavity of the interior which is

not occupied by the animal, suggesting the notion that the

creature must have died from the plethoric exercise of the cal- -

cifying function, converting its shell into a mausoleum, like

many of the ascidian zoophytes.

The intimate structure of the shell of the Brachiopoda has
been investigated by Mr. Morris, Professor King, and more
recently by Dr. Carpenter

;
according to this last observor.
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it consists of flattened prisms of considerable length, arranged

parallel to each other with great regularity, and obliquely

to the surfaces of the shell, the interior of which is imbricated

by their out-crop (Fig. 146). This struc-

ture is found only in the Bhynchonellidce ;

but in most— perhaps all the other

Brachiopoda*—the shell is traversed by
canals from one surface to the other,

nearly vertically, and regularly, the dis-

tance and size of the perforations varying

with the species. Their external orifices

are trumpet-shaped, the inner often very

bifurcate towards

the exterior, and in Crania they become aborescent. The canals

are occupied by coecal processes of the outer mantle-layer, t

and are covered externally by a thickening of the epidermis.

Mr. Huxley has suggested that these cceca are analogous to

the vascular processes by which in many ascidians the tunic

adheres to the test; the extent of which adhesion varies in

closely allied genera. The large tubular spines of the Produc-

tidce must have been also lined by prolongations of the mantle
;

but their development was more probably related to the main-
tenance of the shell in a fixed position, than to the internal

economy of the animal. (King.) Dr. Carpenter states that

the shell of the Brachiopoda generally contains less animal

matter than other bivalves
;
but that JDiscina and Lingida con-

sist almost entirely of a horny animal substance, which is

laminar, and penetrated by oblique tubuli of extreme minute-
ness. He has also shown that there is not in these shells that

distinction between the outer and inner layers, either in struc-

ture or mode of growth, which prevails among the ordinary

bivalves
;
the inner layers only differ in the minute size of the

perforations, and the whole thickness corresponds with the

outer layer only in the Lamellibranchiata. The loop, or

brachial processes, are always impunctate. Mr. Hancock’s
researches would tend to show that these conclusions are gene-
rally correct, but not entirely so. “ When the shell is dissolved

* The fossil shells of the older rocks are so generally pseudomorphous, or partake of

the metamorphic character of the rock itself, that it is difHcult to obtain specimens in

i state fit for microscopic examination.

t Called the “lining membrane of the shell,” by Dr. Carpenter. (Davidson Intr.

Mon. Bracn.) M. Queckett states that the perforations are closed externally by disks,

J surrounded by radiating lines, supposed to indicate the existence of vibratile cilia iu

.4 the living specimens.

small
;
sometimes they

Fig. 146. Terebratula.
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in acid the free border [of the mantle] which projects beyond the

marginal fold, and which is applied to the extreme edge of the

shell, can be examined with advantage. The pallial coeca are

then completely exposed appended to the membrane in various

stages of development, and the spaces between them are found .

studded all overwith rather large, clear, oval, cell-like spots, which
are arranged with considerable regularity in rows, so that those

in the approximate rows alternate. These spots apparently

correspond to the bases of the prismatic columns of the shell

;

and if it be allowed that they represent spaces in which cal- •

careous granules had been accumulated, it is easy to understand

how the fibrous or columnar structure is formed. A succession

of layers of such accumulated granules deposited one after the

other would result in the peculiar shell formation of the

Brachiopoda.” The extremities of the prisms are not visible

on the external surface, but in the young individual of some
species, as Terebratula caput-serpentis, there is a thin layer of

calcareous matter, which seems to show that in some Brachio- - <

pods the shell is composed of two layers of shell, having a

different structure, as in the case of the Conchifera.

Of all mollusca the Brachiopoda enjoy the greatest range both

of climate, and depth, and time
;
they are found in tropical

and polar seas, in pools left by the ebbing tide, and at the

greatest depths hitherto explored by the dredge. At present

only 84 recent species are known ;
but many more will probably

be found in the deep sea, which these shells mostly inhabit. ;

The number of living species is already greater than has been

discovered in any secondary stratum, but the vast abundance of

fossil specimens hasmade them seemmore importantthanthe living

:

i

types, which are still rare in the cabinets of collectors, though

far from being so in the sea. Above 1,800 extinct species of

Brachiopoda have been described, of which more than half are ;

found in England. They are distributed throughout all the i

sedimentary rocks of marine origin from the Cambrian strata

upwards, and appear to have attained their maximum of specific

development in the Silurian age.* Some species (like Atrypa.

reticularis
)
extend through a .whole “system” of rocks, and.

abound equally in both hemispheres ;
others (like Sptrifera i

striata
)
range from the Cordillera to the Ural mountains. One

recent Terebratula [caput-serpentis) made its appearance in the

Miocene Tertiary
;
whilst others, scarcely distinguishable from

* The number of Silurian species amounts to 690 ; but these were not all living m
j

cme time , they were obtained from a whole series of deposits, representing a suecossioi (

if periods.
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it, are found in the Upper Oolite and throughout the Chalk

series and London Clay.*

Family I.—Terebratulidje.

Shell minutely punctate
;
usually round or oval, smooth oi

striated ;
ventral valve with a prominent beak and two curved

hinge-teeth
;

dorsal valve with a depressed umbo, a promi-

nent cardinal process between the dental sockets, and a slender

shelly loop.

Animal attached by a pedicle, or by the ventral valves
;
oral

arms united to each other by a membrane, variously folded

;

sometimes spiral at their extremities.

B
Fig. 147. Terebratula vitrea, Born.

Terebratula, (Llhwyd.) Brug. Lamp-shell.

Etymology
,
diminutive of terebratus

,
perforated.

Synonyms
,
Lampas, Humph. Gryphus, Muhlfeldt. Epithyris,

Phil.

Types
,
T. maxillata, PI. XV., Fig. 1. (= Ter. minor-sub-

rubra, Llhwyd. Anomia terebratula, L.) T. vitrea, Fig. 147.

Shell smooth, convex
;

beak truncated and perforated

;

foramen circular
;
deltidium of two pieces frequently blended

;

loop very short, simple, attached by its crura to the hinge-plate

(Fig. 147, A).

Animal attached by a pedicle
;
brachial disk tri-lobed, centro

lobe elongated and spirally convoluted (Fig. 147, B). The
young of T. diphya (Pygope of Link) has bi-lobed valves

(PI. XV., Fig. 2) ;
when adult the lobes unite, leaving a round

hole through the centre of the shell.

* The author has to acknowledge his obligation to Mr. Davidson for the use of

the notes, drawings, and specimens, assembled during the preparation of his great

work on the “ British Fossil Brachiopoda,’’ printed for the Palaeontographiea,

Society; to which work the student is referred for more copious descriptions and
illustrations.

r2
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Distribution
,

3 species. Mediterranean 90—250 fathoms on

nullipore mud. (Forbes.) Yigo Bay
; Falkland Islands.

Fossil, 126 species. Devonian— . World-wide.

Sub-genera. Terebratulina (caput-serpentis), D’Orbigny. (FI

XV., Fig. 3.) Fig. 148. Shell finely striated, auriculate.

Fig. 148. Dorsal valve. Animal, X.

deltidium usually rudimental
;

foramen incomplete
;

loop

short, rendered annular in the adult by the union of the oral

processes. Distribution
,
6 species. United States, Norway,

Cape, Japan. 10— 120 fathoms. Fossil, 22 species. Oxfordian—

.

United States. Europe.

Waldheimia (australis), King. PI. XV., Fig. 4 (p. 5, Figs.

.

5, 6), Figs. 145, 149, 150.

Fig. 149. Dorsal valve.

Fig. 149. j, cardinal process ; t', dental sockets
; p, hinge-plate ; s, septum ; c, c ran* -

of the loop ; /, reflected portion of the loop ; m, quadruple abductor-impression.

Fig. 150. /, foramen ; d, deltidium; t, teeth ; a, single abductor impression ; r. car-

dinal muscles; x, accessory muscles; p, pedicle muscles ; v, position of the vent
; z,

attainment of pedicle-sheath.

Shell smooth or plaited, dorsal valve frequently impressed

;

foramen complete
;
loop elongated and reflected

;
septum

(
s
)
of

smaller valve elongated. Distribution, 9 species. Norway.
Java, Australia, California, Cape Horn. Low water— 100)
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fathoms. Fossil, 90 species. Carb— . South America, Europe.

Eudesia (cardium), King, includes 1 recent and 6 fossil species

which are sharply plaited. T. impressa (PI. XV., Fig. 5) is

the type of a group which has the external shape of Terebrcitella.

Meganteris, Suess, 1856. Terebratula Archiaci, Vern. Devo-

nian, Asturias. Shell with a long, reflected, internal loop.

Terebratella, D’Orbigny.

Type, T. dorsata, Grmel. (= Magel-
lanica, Chemn.) PI. XV., Fig. 7. Fig. 151.

Shell smooth or radiately plaited
;
dorsal

valve longitudinally impressed
;

hinge-

line straight, or not much curved
;
beak

with a flattened area on each side of the

deltidium
;
foramen large

;
deltidium in-

complete
;
loop attached to the septum (s).

Animal like Terebratula ; the spiral lobe
Flg ‘ loL 2erebrateUa'

of the brachial disk becomes very

diminutive in some species, and is

obselete in Morrisia and T. C-umingii.

Distribution, excluding sub-genera,

25 species. Cape Horn, Valparaiso

(90 fathoms), New Zealand, Japan,

Ochotsk, Spitzbergen, Labrador.

Fossil, 16 species. Lias— . United Fl§- 152 - Ter • Evansii
>
Dav.

States, Europe. In T. crenulata and Evansii (Fig. 152) the

dorsal septum sometimes projects so far as to touch the oppo-

site valve, but in other examples it remains undeveloped.

(Davidson.

)

Sub-genera. Trigonosemus (elegans), Konig. Synonyms, Del-
thyridsea (pectiniformis), M‘Coy. Fissirostra, D’Orbigny.
Example, T. Palissii, PI. XV., Fig. 8. Shell finely plaited,

beak prominent, curved, with a narrow apical foramen
;
cardinal

area large, triangular
;
deltidium solid, flat

;
cardinal process

very prominent. Distribution, 5 species. Chalk, Europe.
Lyra (Meadi), Cumberland, Min. Con. 1816. PI. XV., Fig. 6.

Synonyms, Terebrirostra, D’Orbigny. Khynchora, Dalman.*

* The name Rhynchora was given by Dalman to the Ter. costata. Wahl. = T.

pectinata, L.) on the supposition that it was identical with Sowerby’s T. Lyra ; and
as no specimen could be found with a long beak, an artificial one was manufactured
for it, of which there is a cast in the British Museum. The second species of “ Rhyn-
chora,” Ter. spatulata, Wahl., has no beak whatever: in shape it is like an Argioye
but measures an inch each way. The ventral valve is a simple bent plate with the

teeth at the angles ; the dorsal valve is fiat, with a very wide hinge-plate, and sockets

\t the angles, whilst a single septum projects from the centre, with portions of a loop

attached.
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Shell ornamented with rounded ribs
;
beak very long, divided

lengthwise internally by the dental plates
;

loop doubly
attached ? Distribution

,
4 species cretaceous. Europe. Three

species of similar form are found in the Trias of St. Cassian.

Magas (pumila), Sby. Fig. 153.

Shell smooth, conspicuously punc-
Z tate, dorsal valve impressed, fora-

men angular, deltidium rudimen-
tary

;
internal septum (s) prominent,

touching the ventral valve
;
reflected

portions of the loop disunited (Z).

3 species. U. Green-sand—Chalk.

Europe. Distribution
,

2 species.

New Zealand
; Canaries. The recent Ter. Cumingii, of New

Zealand, resembles Bouchardia externally, but has the

diverging processes of the loop as in Magas.

Fig. 153. M. Pumila.\

Fig. 154. B. Tulipa

,

Bl.*

Bouchardia (tulipa), Davidson, Fig. 154. Beak prominent,

with a minute apical foramen (/) ;
deltidium blended with the

Animal. Fig. 155. Dorsal valve.

t

shell
(
d) ;

apophysis anchor-shaped, the septum (s) being fur-

* The muscular impressions in Bouchardia have been compared with those of Ter

.

Cumingii, of which the animal is known. The large impressions (r) in the disk of the

ventral valve appear to be formed by the cardinal muscles ; a, by the adductor
; p, by

the pedicle muscles.

t Fie. 155. c, loop
; f, pedicle notch ; o, the ovaries. From the originals in Mr.

Davidson's collection ;
magnified ten diameters.
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nished with two short lamellce. Distribution

,

3 species. Brazil,

13 fathoms. New Zealand, South Australia.

Morrisia (anomioides, Scacchi), Davidson. Fig. 155. Shell

minute, conspicuously punctate
;
foramen large, encroaching

equally on both valves
;
hinge area small, straight

;
loop not

reflected, attached to a small forked process in the centre of the

valve. Animal with sigmoid arms, destitute of spiral termina-

tions
;

cirri in pairs. Distribution
,
3 species. Mediterranean.

95 fathoms. (Forbes.) Fossil
,
4 species. Chalk—. Europe.

Fig. 156. Dorsal valve with animal.-^- Fig. 157. Dorsal valve.

Kraussia (rubra), Day. Cape. Fig. 157. K. Lamarckiana,

Dav. Australia. Fig. 156. Shell transversely oblong
;
hinge-

line nearly straight ; beak truncated, laterally keeled
;

area

flat; foramen large, deltidium rudimentary; dorsal valve

longitudinally impressed, furnished inside with a forked pro-

cess rising nearly centrally from the septum
;

interior often

strongly tuberculated. The apophysis is sometimes a little

branched, indicating a tendency towards the form it attains in

Fig. 158. Animal with rather small oral arms, the spiral lobe

veiy diminutive. Distribution, 6 species. South Africa, Sydney,

New Zealand; low water to 120 fathoms.

Animal. Fig. 158. Dorsal valve.

f Megerlia (truncata), King, 1850. PI. XY., Fig. 9. Fig.

158. Loop trebly attached
;
to the hinge-plate by its crura, and

to the septum by processes from the diverging and reflected

portions of the loop. Distribution
,
3 species. Mediterranean,

Philippines. These species belong to the same natural group
with Kraussia. Fossil, 7 species. Chalk—

.
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? Ringena (lima), Day. Cretaceous, Europe, Guadeloupe*
Valves spinulose

;
loop trebly attached.

Fig. 159. Ter.
(
Kingena ) lima ,

(after Davidson.)

ty dental sockets ; j, cardinal process ; c, crura
; d, diverging processes of loop , r, re-

flected portion ; e, third attachment of loop ; s, dorsal septum.

? Ismenia (pectunculus), King. Coral rag, Europe. Valves
ornamented with corresponding ribs

;
loop trebly attached.

? Waltonia (Valenciennei), Day., New Zealand. Perhaps
the fry of Ter. rubicunda, with the reflected part of the loop

wanting.

Zellania (Davidsoni), Moore, 1855. (
Etymology

,
Zella, a lady’s

name ?) Shell minute, orthi-form
;

texture fibrous
;

hinge-

area short, foramen angular, encroaching on bothyalves; interior

of dorsal valve as in Thecidium, with a single central septum
and broad margin. Fossil. Lias— Great Oolite. 3 species.

Britain.

Fig. 160. Argiope decohata. ^ Fig. 161. A. Neapolitana , Sc.* f-

Akgiope, Eudes Deslongchamps.

Etymology
,
Argiope

,
a nymph.

Synonym
,
Megathyris, D’Orbigny.

Type
, A. decollata, PI. XV., Fig. 10. Fig. 160, 162.

Shell minute, transversely oblong or semi-ovate, smooth or

• .interior of dorsal valves magnified, from the originals in Coll. Davidson.
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v ith corresponding ribs
;
hinge-line wide and straight, with a

narrow area to each valve
;
foramen large, deltidiuin rudi-

mentary
;
interior of dorsal valve with one or more prominent,

sub-marginal septa
;

loop two or four-lobed, adhering to the

septa, and more or less confluent with the valve

Fig. 103. T. radians. Fig. 164. T. Mediterraneum .* *

Thecidium, Defrance.

Etymology
,
Tliekidion, a small pouch.

|

Type, T. radians, PI. XV., Fig. 11.

,

t
I Shell small, thick, punctate, attached by the beak

;
hin,'?*

• Dorsal valve with the animal, magnified. Coll. Davidson.

K3

Fig. 162. A. decollata, 4
1

Q
; dorsal valve with the animal, from a specimen dredged

by Professor Forbes in the iEgean. The oral aperture is seen in the centre of the

disk.

Animal -with oral arms, folded into two or four lobes, united

[by membrane, forming a brachial disk fringed with long cirri;

mantle extending to the margins of the valves, closely adherent.

Distribution, 5 species. North Britain, Madeira, Canaries.

Mediterranean. 30—105 fathoms.

Fossil, 19 species. Oolite—. Europe.
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area (h) flat
;
deltidium (d) triangular, indistinct

;
dorsal valve

(Fig. 163) rounded, depressed; interior with a broad granulated

margin; cardinal process prominent, between the dental sockets
;

oral processes united, forming a

bridge over the small and deep

visceral cavity
;

disk grooved for

the reception of the loop, the

grooves separated by branches from
a central septum

;
loop often un-

symmetrical, lobed, and united more
or less intimately with the sides of

the grooves ;
ventral valve (Fig. 165)

deeply excavated, hinge-teeth pro-

minent
;

cavities for the adductor

(a) and pedicle muscles (p) small

;

disk occupied by two large smooth
impressions of the cardinal muscles,

bordered by a vascular line.

Fig. 165. t. radians. -4. Animal (Fig. 164) with elongated!

oral arms, folded on themselves and fringed with long cirri
; 5

mantle extending to the margin of the valves and closely ad- I

herent : epidermis distinct.

T. radians is the only unattached species, it is supposed to be I

fixed by a pedicle when young. (D’Orbigny.)

Dorsal valve. Fig. 166. Profile.*

a. adductor; c, crura; l, loop; j, cardinal process ; p, hinge-plate; s, dorsal septum
|

!

v s, ventral septum ; t, dental sockets.

T. hieroglyphicum ,
PI. XV., Fig. 12, has a very complicatec 1 r

* The loop (which was discovered by Professor King) has a distinct suture iu tJi<
'
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interior
;
whilst in several others there are bnt two brachial

lobes. The Liassic species form the subject of a monograph by
M. Eudes Deslongchamps

;
they are often minute, and attached

in numbers to sea-urchins, corals, and terebratulae.

Distribution
,
1 species. Mediterranean.

Fossil
,
34 species. Trias

—

. Europe.

? Stringocephalijs, Defrance.

Etymology
,
Strinx [stringos), an owl, cephale, the head.*

Type
,
S. Burtini, PI. XY., Fig. 13. Figs. 166, 167. Devonian,

Europe.

Shell punctate
;
sub-orbicular, with a prominent beak

;
ventral

valve with a longitudinal septum (vs) in the middle
;
hinge -

area distinct
;
foramen large and angular in

the young shell, gradually surrounded by
the deltidium, and rendered small and oval

in the adult ;
deltidium composed of three

elements ;
teeth prominent

;
dorsal valve

depressed, cardinal process [j) very promi- Fig. 167-t

nent, sometimes touching the opposite valve, its extremity

forked to receive the ventral septum (vs)

;

hinge-plate [p) sup-

porting a shelly loop, after the manner of Argiope.

Family II.—Spiriferid.®.

Shell furnished internally with two calcareous spiral processes

[apophyses) directed outwards towards the sides of the shell, and
destined for the support of the oral arms, which must have
been fixed immovably; the spiral lamellae are sometimes

spinulose, indicating the existence of rigid cirri, especially on
the front of the whorls; valves articulated by teeth and
sockets.

Spirifera, Sowerby.

Type, S. striata, Sby., Fig. 168.

Synonyms, Trigonotreta. Konig. Choristites, Fischer. Del-
thyris, Dalman. Martinia, &c., M‘Coy.

middle ; the dotted lines proceeding from its inner edge are added from a drawing by
M. Suess, and represent what he regards as shelly processes for supporting a mem-
branous disk. They may be portions of spirals, whose outer whorls are confluent.

* Internal casts of Productus giganteus are called “ owl-heads ” by quarrymen in

the North of Eng' and. (Sowerby.)

t Fig. 167. Young shell, magnified four diameters ; h, hinge area ; 6, deltidium

;

p, pseudo-deltidium.
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Shell impunctate,* transversely oval or elongated, tri-lobed^

beaked, bi-convex, with a dorsal ridge and ventral furrow

;

hinge-line wide and straight
;
area moderate, striated across

;

foramen angular, open in the young, afterwards progressively

Ventral valve.

closed
;
ventral valve with prominent hinge-teeth, and a central

muscular scar, consisting of the single adductor flanked by two
cardinal impressions

;
dorsal valve with a small cardinal process,

a divided hinge-plate, and two conical spires directed outwards
and nearly filling the cavity of the shell

;
crura united by an

oral loop. The shell and spires are sometimes silicified in lime-

stone, and may be developed by means of acid. In S. mosquensis

the dental plates are prolonged nearly to the front of the ventral

valve.

Distribution, 220 species. Lower Silurian—Trias. Arctic

America—Chili, Falkland Islands, Europe, China, Thibet,

Australia, Tasmania. In China these and other fossils are used

as medicine.

Sub-genera. Spiriferina, D’Orbigny. S. Walcotti, PI. XV.,
Fig. 14. Shell punctate, external surface spinulose

;
foramen

covered by a pseudo-deltidium
;
interior of ventral valve with a

prominent septum, rising from the adductor scar. Distribution,

29 species. Carb.—Lower Oolites. Britain, France, Germany,
South America.

Cyrtia, Dalman. C. exporrecta, PI. XV., Fig. 15. Shell

impunctate, pyramidal, beak prominent, area equiangular,

deltidium with a small tubular foramen. Fossil, 10 species.

Silurian—Trias. Europe. In C. buchii
,

heteroclyta, calceola,

&c., the shell is punctate.

Suessia (imbricata), Eudes Deslongchamps, 1855. (Dedicated

to M. Suess). Shell like Spirifera

;

texture fibrous ;
hinge area .

wide as the shell
;

foramen deltoid
;

large valve with two
cardinal septa, and a prominent central septum, supporting a .

little plate
;
small valve with a tri-lobed cardinal process, aud

* Professor King attributes this to metamorphism; 5. Demarlii, Boiu.1l, from the

Devonian limestone, is puuetute. (Carpenter.)
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a broad 4-partite hinge-plate, with processes from the outer

angles of the dental sockets
;
crura of the spires united by a

transverse band supporting a small process. Fossil, 2 species

Upper Lias, Normandy.

Athwris, M'Coy.

Etymology, a, without, thuris, a door* (i.e. deltidium).

Synonyms, Spirigera, D’Orbigny. Cleiothyris, King (not

Phil.).

Types, A. concentrica, Buch. A. Koissyi, Figs. 169, 170.

A. lamellosa, PI. XV., Fig. 16.

Shell impunctate, transversely oval, or sub-orbicular, bi-

convex, smooth, or ornamented with squamose lines of growth,

sometimes developed into wing-like expansions (Fig. I70t);

Fig. 169. Interior of dorsal valve. Fig. 170. Specimen with fringe.

hinge-line curved, area obsolete, foramen round, truncating the

beak, deltidium obsolete
;
hinge-plate of dorsal valve with four

muscular cavities, perforated by a small round foramen, and
supporting a small complicated loop (?) between the spires

;

spires directed outwards, crura united by a prominent oral

loop.

The foramen in the hinge- plate occupies the situation of the

notch through which the intestine passes in the recent Rhyn-
chonellce

;

in A. concentrica a slender curved tube is sometimes
attached to the foramen, beneath the hinge-plate. A. tumida
has the hinge-plate merely grooved, and the byssal foramen is

angular.

Fossil, about 70 species. Silurian—Lias. North and South
America and Europe.

* Sometimes employed, incorrectly, in the sense of a door-tmy or for men.
f The spurious genus Actinoconchus (M'Coy) was founded on this character

; similar

expansions are formed hy species of Atrypa, Camaropkoria, and Producta.
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Sub-genus ? Merista
, Suess. Ter. scalpmm, Roemer. (A.

cassidea, Querist. Sp. plebeia, Ph.) Silurian

—Devonian. Europe. Shell impunctate,

dental plates (v) and dorsal septum
(
d

)
sup-

ported by arched plates (“shoe-lifter’’

processes, of King) which readily detach,

leaving cavities (as in Fig. 171) ;
spiral arms

Fi g. 171. Merista. have been observed in all the species.

Retzia, King.

Dedicated to the distinguished Swedish naturalist, Retzius.

Type
,
Ter. Adrieni, Vern.

Example, R. serpentina, Carb. L., Belgium, Fig. 172.

Shell punctate, terebratula-shaped
;
beak truncated by a

round foramen, rendered complete by a distinct deltidium
;

hinge-area small, triangular, sharply defined; interior with

diverging shelly spires.

Fossil, about 50 species. Silurian—Trias. South America,

United States, Europe.

Professor King first pointed out the existence of calcareous

spires in several Terebratulce of the older rocks, and others have

been discovered by MM. Quenstedt, De Koninck, and Barrande.

In form they resemble Terebratulina, Eudesia, and Lyra.

Fig. 1 72. Retzia serpentina , D. K. Fig. 173. Uncites gryphus.

Uncites, Defrance.

Type, U. gryphus, PL XV., Fig. 17. Fig. 173.

Fossil, Devonian. Europe.

Shell impunctate
;

oval, bi-convex, with a long incurved

beak; foramen apical, closed at an early age; deltidium laige,

concave
;
spiral processes directed outwards

;
no hinge-area.

The large, concave deltidium of Uncites so much resembles

the channel formed by the dental plates of Pmtamerus,
that
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Dalman mistook the shell for a member of that genus. The
discovery of internal spires, by Professor Beyrich, shows that it

only differs from Retzia in being impunctate and destitute of

hinge-area. Some of the specimens have corresponding depres-

sions in the sides of the valves (Fig. 173, p), forming pouches
which do not communicate with the interior.

Family III.

—

Bptynchonellid^e.

Shell impunctate, oblong, or trigonal, beaked
;

hinge-line

curved ;
no area

;
valves articulated, convex, often sharply

plaited; foramen beneath the beak, usually completed by a

Fig. 174. Dorsal valve with the animal ; a, adductor muscles
; i, intestine.

Fig. 175. R. psittacea, interiors, s, septum
; /, foramen

; d, deltidium
; t, teeth ; t\

sockets ; c, oral lamellae
; a, adductor impressions

; r, cardinal
; p, pedicle muscles

; o,

ovarian spaces.

deltidium, sometimes concealed; hinge-teeth supported by
dental plates; hinge-plate deeply divided, supporting oral
lamellae, rarely provided with spiral processes

; muscular im-
pressions grouped as in Terebratula; vascular impressions
consisting of two principal trunks in each valve, narrow,
dichotomising, angular, the principal posterior branches inclos-
ing ovarian spaces.

Animal (of Rhynchonella) with elongated spiral arms, directed
inwards, towards the concavity of the dorsal valve

; alimentary
canal terminating behind the insertion of the adductor in the
ventral valve

;
mantle not adhering, its margin fringed with, a

few short setae.

Khynchonella, Fischer.

Synonyms, Hypothyris, Phil. Hemithyris (psittacea),
D’Orbigny, Acanthothyris (spinosa), D’Orbigny. Cyclothyrit
(latissima), M‘Coy. Trigonella (part), Fischer (not L. nor D.i
Costa).
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Types, B. acuta, PI. XV., Fig. 18; furcillata, Fig. 19;

spinosa, Fig. 20; acuminata, Fig. 176; nigricans, Fig. 174;

psittacea, Fig. 175 (p. 5, Fig. 4).

Ventral aspect. Umbonal aspect.

Fig. 176. Eh. acuminata, internal casts.

Fig. 176. Umbonal aspect, with the dorsal valve above (Coll. Professor King).

Ventral aspect (Coll. Professor Morris). A, adductor; R, cardinal; P, pedicle; V,

vascular-

; O, ovarian impressions.

Shell trigonal, acutely beaked, usually plaited
;
dorsal valve

elevated in front, depressed at the sides; ventral valve flattened,

or hollowed along the centre, hinge-plates supporting two slender

curved lamellae
;
dental plates diverging.

The foramen is at first only an angular notch in the hinge -

line of the ventral valve, but the growth of the deltidium usually

renders it complete in the adult shell
;
in the cretaceous species

it is tubular. In R. acuminata and many other palaeozoic

examples, the beak is so closely incurved as to allow no space

for a pedicle. Both the recent Rhynchonellce are black
;
R. odo-

plicata of the Chalk sometimes retains six dark spots.

Distribution
,
4 species. R. psittacea, Labrador (low water ?),

Hudson’s Bay (100 fathoms), Molville Island, Sitka, Icy Sea.

R. nigricans. New Zealand, 19 fathoms.

Fossil, 332 species. Lower Silurian— . North and South

America, Europe, Thibet, China.

Sub-genera. ? Porambcnites, Pander. P. sequirostris, Schl.

Shell impunctate
;

surface minutely pitted
;
each valve with a

minute hinge-area and indications of two septa; foramen

angular, usually concealed. Distribution, 8 species. Lower
Silurian. Bussia and Portugal.

Camarophoria, King. T. crumena, Martin (sp.). Figs. 177,

178. Ventral valve with converging dental plates (d) supported
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on a low septal ridge (s)
;
dorsal valve with a prominent septum

(s) supporting a spoon-shaped central process
(
v )

;

oral lamellae

long and slender (o). Foramen angular, cardinal process dis-

tinct (j). Fossil, 9 species. Carb.—Permian (Magnesian lime-

stone.) Germany and England.

Etymology
,
pentameres

,

5-partite.

Synonym, Gypidia (conchydium), Dalman.
Type, P. Knightii, PI. XV., Fig. 22. Fig. 179.

Shell impunctate, ovate, ventricose, with a large incurved

beak
;
valves usually plaited

;
foramen angular

;
no area or

deltidium
;
dental plates

(
d

)
converging, trough-like, supported

on a prominent septum (s)
;
dorsal valve with two contiguous

Longitudinal. F g. 179. Transverse section.

longitudinal septa (s s) opposed to the plates of the other

valve.

Oral lameldsD have been detected by Mr. Salter in P. liratus

;

* Ventral side of cast, showing the V-shaped cavity of the dental plates, and the

Impressions of branchial veins, accompanied by arteries (after King),

Fig. 177. Internal cast.* Fig. 178. Section.

Pentamerus, Sowerby.
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in P. ? brevirostris (Devonian, Newton) the dorsal valve has a

long trough-like process supported by a single low septum.

Fossil, 52 species. Upper Silurian— Devonian. Arctic

America, United States, Europe.
The relations of the animal to the shell in such a species as

P. Knightii can only be inferred by comparison with other

species in which the internal plates are less developed, and with

other genera, such as Cyrtia and Camarophoria. In Fig. 179,

the small central chamber
(
v

)
must have been occupied by the

digestive organs, the large lateral spaces
(
d s) by the spiral

arms
;

it is doubtful whether any muscles were attached to these

plates
;

in Porambonites the adductor impression is situated

beyond the point to which the dental plates converge, and in

Camarophoria the muscular impressions occupy the same position

as in Ehynchonella.

Atrypa, Dalman.

Synonyms, Cleiothyris, Phillips. Spirigerina, D’Orbigny.*
Hipparionyx, Yanuxem.

Type, A. reticularis, PI. XV., Fig. 21. Figs. 180, 1S1.

Fig. 180. Dorsal valve. Fig. 181. Ventral valve ; interiors.

p ,
hinge-plate; a, impressions of adductor muscle; c, cardinal muscle; p, pedicle

muscle ; o, ovarian sinus ; d, deltidium.

Shell impunctate
;
oval, usually plaited and ornamented with

squamose lines of growth
;

dorsal valve gibbose
;

ventral

depressed in front
;
beak small, often closely incurved ;

foramen

round, sometimes completed by a deltidium, often concealed

;

dorsal valve with a divided hinge -plate, supporting two broad

spirally coiled lamellae
;
spires vertical, closely appressed, and

* The term Atrypa, (a, without, trupa, foramen) is objectionable, like all Dalman’s

names ; but M. D’Orbigny has made no improvement by proposing Spirigerina, in

addition to Spirifern, Spirigera, and Spiriferina
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directed towards the centre of the valve ;
teeth and impressions

like Rhynchonella.

The shells of this genus differ from Rhynchonella chiefly in

the calcification of the oral supports, a character of uncertain

value.

Fossil
,
21 species. Lower Silurian—Trias. America (Wel-

lington Channel ! Falkland Islands), Europe, Thibet.

Anoplotheca lamellosa, F. Sandberger, 1856, Devonian, Rhine,

is a species of Atrypa.

Family IY.—Orthhle.*

Shell transversely oblong, depressed, rarely foraminated

;

hinge-line wide and straight
;

beaks inconspicuous
;

valves

plano-convex, or concavo-convex, each with a hinge-area (A)

notched in the centre
;
ventral valve with prominent teeth (£)

;

muscular impressions occupying a saucer-shaped cavity with a

raised margin
;

adductor (a) central
;

cardinal and pedicle

impressions (r) conjoined, lateral, fan-like; dorsal valve with a

tooth-like cardinal process between two curved brachial pro-

cesses (c)
;
adductor impression (a) quadruple

;
vascular impres-

sions consisting of six principal trunks in the dorsal valve, two
in the ventral, the external branches turned outwards and back-
wards inclosing wide ovarian spaces (o). Indications have been

Dorsal valve. t Ventral valva

Fig. 182. Orthis siriatula. Devonian, Eifel.

! observed, in several genera, of horizontally-coiled spiral arms
;

* the space between the valves is often very small. The shell-

: structure is punctate, except in a few instancesv where the
' original texture is probably obliterated.

* The names of the families are formed from those of the typical genera, by sub
etituting idee for the last syllable of the genitive case.

t From a specimen presented by M. De Koninck to the British Museum; internal

casts of this fossil were called hysterolites by old authors.
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Orthis, Dalman.

Etymology, orthos
,
straight.

Type, O. rustica, PI. XY., Fig. 23.

Synonyms, Dicoelosia (biloba), King. Platystropbia (biforata),

King. Gonambonites (inflexa), Pander. Orthambonites (calli- •

gramma), Pander.

Shell transversely oblong, radiately striated or plaited, bi-
convex, binge-line narrower than the shell, cardinal process

simple, brachial processes tooth-like, prominent and curved.

Fossil, 154 species. Lower Silurian—Carb. Arctic America,

.

United States, South America, Falkland Islands, Europe,

Thibet.

? Sub-genera. Orthisina, D’Orbigny. 0. anomala, Schl.

Fig. 183. Synonyms, Pronites (ascendens) and Hemipronites,

Pander. Shell impnnctate ? widest at

the hinge-line
;
cardinal notch closed,

byssal notch
( fissure )

covered by a

convex pseudo-deltidium, sometimes'

perforated by a small round foramen.

Fossil, Lower Silurian, Europe.

0. pelargonatus (Streptorhynchus,

.

King), from the Magnesian limestone,
iig. 183 . Orthisina. q senms , Garb, limestone, and some

Devonian species, have the beak twisted, as if it had been *

attached
;
there is no foramen.

Strophomena, Blainville.*

Etymology
,
strophos, bent, mene, crescent

Examples, S. rhomboidalis, PI. XY.
,
Fig. 24. (

= Productus

depressus, Sby.)

Synonyms, Leptsena (rugosa), Dalman. Leptagoma, M'Coy.

Enteletes, Fischer.

Shell semicircular, widest at the hinge-line, concavo-convex,

depressed, radiately striated
;
area double

;
ventral valve with

an angular notch, progressively covered by a convex pseudo-

deltidium
;
umbo depressed, rarely (?) perforated, in young

shells, by a minute foramen (Fig. 184, e)
;
muscular depressions

4, central pair narrow, formed by the adductor
;
external pair

(
m

)
fan-like, left by the cardinal and pedicle muscles

;
dorsal

• The name Strophomena (rugosa) was originally given by Rafinesque to some un-

known or imaginary fossil; it has, however, been adopted both in America ai'd

Europe for the group typified by alternata and p/anumOona.
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valve with a bi-lobed cardinal process, between tbe dental

sockets, and four depressions for tbe adductor muscles.

Ventral valve. Fig. 184. Dorsal valve.

Interior of S. rhomboidalis, var. analogci, Carb. limestone (after King).
e, foramen

;
t, teeth ; o, ovarian spaces ; b, brachial pits ?

There are no apparent brachial processes in the dorsal valve

of Strophomena

,

and it is possible that the spiral arms may have
been supported at some point near the centre of the shell (&) as

in Productus ; S. rhomboidalis occasionally exhibits traces of

spiral arms, in the ventral valve.

S. latissima, Bouch., has plain

areas, like Calceola.

The valves of the Strophomenas
are nearly flat until they approach
their full growth, they then bend
abruptly to one side

;
the dorsal

valve becomes concave in S. alter-

nata and rhomboidalis, whilst in

S . planumbona and euglypha it

becomes convex
;

these distinc-

tions are not even sub-generic.

Fossil, 129 species. Lower Silurian— Carb.

Europe, Thibet.

S. demissa, Conr. (Stropheodonta, Hall), S. Dutertrii, and
several other species have a denticulated hinge-line.

Sub-genera ? Leptaena (part), Dalman. L. transversalis,

Fig. 185. (Plectambonites, Pander.) Valves regularly curved;
dorsal concave, thickened, muscular impressions elongated.

Fossil, 41 species. Lower Silurian—Lias. North America and
Europe. The has Leptcenas resemble Thecidia internally

;
they

ire free shells, with sometimes a minute foramen at the apex of

'he triangular deltidium ;
L. liassina, Pl. XV., Fig. 25.

Koninckia, Suess. Producta Leonhardi, Wissm. (P. alpina.

Schl.), Fig. 186. Trias, St. Cassian. Shell orbicular, concavo-
convex, smooth

;
valves articulated 51 closely appressed

;
ventral

valve convex, dorsal concave
;

beak incurved, no hinge-area

Fig. 185. Lcptana
,

a, hinge-areas ; v, ventral
; b, interior

of dorsal valve.

North America,



382 MANUAL OF THE MOLLUSCA,

nor foramen ? interior of each valve furrowed by two spiral lines •

of four volutions, directed inwards, and crossing the vascular r

impressions; umbo with three diverging ridges. The small

Fig. 186. Produetus? Leonhardi, y.*

spiral cavities, once occupied by the arms, and now filled with

spar, may be seen in specimens with both valves, by holding,

them to the light. M. Suess, of Vienna, states that he has found
traces of very slender spiral lamellae occupying the furrows. This s

curious little shell most resembles the Triassic Leptcena dubia

(Productus), Munster (= Crania Murchisoni, KLipst!).

Davtdsonia, Bouchard.

Dedicated to the author of the Monograph of British Fossil

Brachiopoda.

Type, D. Verneuili, Bouchard. Fig. 187. Devonian, Eifel.

Dorsal valve. Fig. 187. Ventral valve. |-

Shell solid, attached by outer surface of the ventral valve to

rocks, shells, and corals
; valves plain, articulated

;
ventral

valve with a wide area (A)

;

foramen angular, covered by a

convex deltidium (d)

;

disk occupied by two conical elevations,

obscurely grooved by a spiral furrow of 5-6 volutions
;
dorsal

valve with two shallow lateral cavities
;
vascular impressions

consisting of two principal sub-marginal trunks, in each valve,

* A, translucent specimen
;
B, interior of dorsal valve.
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with diverging branches; cardinal and adductor impressions

distinct. The furrowed cones undoubtedly indicate the existence

of spiral arms, similar to those of Atrypa (Fig. 180), but desti-

tute of calcified supports. The upper valve sometimes exhibits

markings derived from the surface on which the shell has grown.

The mantle-lobes seem to have continued depositing shell

until the internal cavity was reduced to the smallest possible

limit.

Fossil
,
3 species. Devonian—Trias.

Dorsal valve Fig. 188. Ventral valve.

Calceola, Lamarck.

Etymology
,
calceola, a slipper.

Type, C. sandalina, PI. XV., Fig. 26. Fig. 188.

Shell thick, triangular
;
valves plain, not articulated

;
ventral

valve pyramidal
;
area large, flat, triangular, with an obscure

central line ; hinge-line straight, crenulated, dorsal valve flat,

semicircular, with a narrow area (7i), a small cardinal process

(j), and two lateral groups of small apophysary (?) ridges (b
)

;

internal surface punctate-striate.

Fossil, Devonian, Eifel, Britain.

The supposed Carboniferous species
(
Hypodema

,

D.K.) is, per-
haps, related to Fileopsis. Calceola is shaped like Cyrtia, and
its hinge-area resembles that of some Strophomenas.

Family V.—Producthle .

Shell concavo-convex, with a straight hinge-line
; valves

rarely articulated by teeth; closely appressed, furnished with
tubular spines

;
ventral valve convex

; dorsal concave
;
internal

surface dotted with conspicuous, funnel-shaped punctures;
dorsal valve with a prominent cardinal process

; brachial pro-
cesses (?) sub-central

;
vascular markings lateral, broad, and

simple
;
adductor impressions dendritic, separated by a narrow

central ridge
;
ventral valve with a slightly notched hinge -line;
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adductor scar central, near tlie umbo
;

cardinal impress] ons.'

lateral, striated.

Fig. 189. Productus giganieus, j Carb. limestone.

A, interior of dorsal valve; B, interior of ventral valve, with the umbo removed;

C, Ideal section of both valves
;
D, hinge-line of A ; j, cardinal process ; a, adductor! ;

r, cardinal muscles ; b, oral processes ? ; s, hollows occupied by tire spiral arms ; v,

vascular impressions
; h, hinge-area.

Productus, Sowerby.

Types
,
P. giganteus, Martin. =Anomia producta, Martin.

Examples
,
P. horridus, PI. XV., Fig. 27. P. proboscideus,

PI. XV., Fig. 28.

Shell free, auriculate, beak large and rounded
;
spines scat-

tered
;
binge-area in each valve linear, indistinct

;
no hinge-

teetb
;
cardinal process lobed, striated

;
vascular impressions

simple, curved
;
ventral valve deep, with two rounded or sub-

spiral cavities in front. These shells may have been attached

by a pedicle when young, the impressions of the pedicle-muscle

blending with those of the hinge-muscles (c) in the ventral

valve. A few species appear to have been permanently fixed.

P. striatus is irregular in its growth, elongated and tapering

towards the beak, and occurs in numbers packed closely together.

P. proboscideus seems to have lived habitually in cavities, or

half-buried in mud, as suggested by M. D’Orbigny; its ventral

val'* a is prolonged several inches beyond the other, and has its
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edges rolled together and united, forming a large permanently

open tube for the brachial currents. The large spines are most

usually situated on the ears of the ventral valve, and may havo

served to moor the shell
;
being tubular they were permanently

susceptible of growth and repair. Although edentulous, the

dorsal valve must have turned on its long hinge-line with as

much precision as in those genera which are regularly articulated

by teeth.

Fossil, 81 species. Devonian—Permian. North and South

America, Europe, Spitzbergen, Thibet, Australia.

Sub-genus. Aulosteges, Helmersen. A. Wangenheimii, Vern.,

Fig. 190. Permian, Russsia; Carb. Shell like Producta;
ventral valve with a large flat triangular hinge-area (h), with a

narrow convex pseudo-deltidium [

d

)
in the centre

;
beak a little

distorted, as if attached when young
;

dorsal valve slightly

convex near the umbo
;
interior as in Productus

(
longi-spinus).

Strophalosia, King.

Example, S. Cancrini, De Vern., Fig.

191 .

Synonym, Orthothrix, Geinitz.

Shell attached by the umbo of the

ventral valve
;
sub-quadrate

;
covered

with long slender spines
;
valves arti-

culated, dorsal moderately concave,

ventral convex, each with a small area

;

fissure covered; vascular impressions

conjoined, reniform.

Fossil, 8 species. Devonian—Carb. riS 191- & Cancrm .,

Suropo, Himalaya (Gerard).

8
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Chonetes, Fischer.

Example, C. striatella, PI. XV., Fig. 29.

Etymology
,
clione, a cup.

Shell transversely oblong, with a wide and straight hinge- line

;

area double; valves radiately striated, articulated; hinge-margic
of ventral valve with a series of tubular spines; fissure covered;
interior punctate-striate

;
vascular impressions (v) very small.

(Davidson.)

Fossil, 47 species. Silurian—Carboniferous. Europe, North
America, Falkland Islands.

Dorsal valve. Fig. 192. Ventral valve.*

Family VI.

—

Craniad^e.

Shell orbicular, calcareous, hinge-less
; attached by the umbo,

or whole breadth of the ventral valve, rarely free
; dorsal valve

limpet-like
;

interior of each valve with a broad granulated

border
;
disk with four large muscular impressions, and digitated

vascular impressions
;
structure punctate.

Animal with free spiral arms, directed towards the concavity

of the dorsal valve, and supported by a nose-like prominence in

the middle of the lower valve
;
mantle extending to the edges

of the valves, and closely adhering
;

its margins plaiD

.

(Fig. 195.)

Crania, Ketzius.

Etymology, kraneia, capitate.

Type, Anomia craniolaris, L.

Examples, C. Ignabergensis, PI. XV., Fig. 30. C. anomala,

Figs. 193—195.

Synonyms, Criopus, Poli. Orbicula (anomala), Cuvier,

— 0. Norvegica, Lam.

* Interiors of two sp. of Chonetes, from Nehou and the Eifel, after Davidson:

adductor ; c, cardinals.
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Shell smooth or radiately striated
;
umbo of dorsal valve sub-

central
;
of ventral valve sub-central, marginal, or prominent

and cap-like, with an obscure triangular area traversed by a

central line.

The large muscular impressions of the attached valve are

Fig. 193. Ventral valve. Fig. 194. Dorsal valve.

Crania anomala

,

Muller. ^ Zetland.

a, anterior adductors; a', posterior adductors; c, posterior adjustors; c', cardinal

muscle ; r, o, central and external adjustors.

sometimes convex,- in other species deeply excavated ;
those of

the upper valve are usually convex, but in C. Parisiensis the

anterior (central) pair are developed as prominent diverging

apophyses. In C. tripartita
,
Munster, the nasal process divides

the fixed valve into three cells.*

C. Ignabergensis is equivalve, and either quite free or very

slightly attached. C. anomala is gregarious on rocks and stones

in deep water, both in the North Sea and Mediterranean (40—90

fathoms, living; 150 fathoms, dead; Forbes); the animal is

orange-coloured, and its labial arms are thick, fringed with
cirri, and disposed in a few horizontal gyrations (Fig. 195).

Distribution

,

5 species. Spitzbergen, Britain, Mediterranean,

India, New South Wales. —150 fathoms.

Fossil, 37 species. Lower Silurian— . Europe
C. antiguissima, Eichw. (Pseudo-crania, M‘Coy), is free, and

has the internal border of the valves smooth
;

the branchial

impressions blend in front. Spondylobolus craniolaris, M‘Coy,
is a small and obscure fossil, from the Lower Silurian shale of

Builth. The upper valve appears to have been like Crania, the

lower to have had a small grooved beak, with blunt, tooth -like

processes at the hinge-line.

* M. Quenstedt has placed the Oolitic Cranias in Siphonaria /
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Family VII.—Discindle.

Shell attached by a pedicle, passing through a foramen in th?

ventral valve
;
valves not articulated

;
minutely punctate.

Fig. 195. Crania.* Fig. 196. Discina.}

Animal with a highly vascular mantle, fringed with long,

horny setae
;
oral arms curved backwards, returning upon them- -

selves, and ending in small spires directed downwards, towards

:

the ventral valve.

Discina, Lamarck.

Synonyms, Orbicula, Sby. (not Cuvier}). Orbiculoidea

(elliptica), D’Orbigny. Schizotreta, Kutorga.

Tyjpes, D. lamellosa, PI. XV., Fig. 31. (
= D. ostreoides,

Lamarck.)
Shell orbicular, horny

;
upper valve limpet-like, smooth or

concentrically lamellose, apex behind the centre
;
lower valve

flat or conical, with a sunk and perforated disk on the posterior

side
;
interior polished

;
lower valve with a central prominence

in front of the foramen.

Animal transparent
;
mantle lobes distinct all round

;
labial

folds united, not extensile,
;
alimentary canal simple, bent upon

itself ventrally, and terminating between the mantle-lobes on

the right side. There are four distinct adductor muscles as in

* Dorsal valve, with the animal, seen by removing the mantle,

t The animal as seen on the removal of part of the lower mantle-lobe ; the extremities

Ol the labial arms are displaced forwards, in order to show their spiral terminations :

» .s the expanded surface of the pedicle ; the mouth is concealed by the overhanging

onri. The mantle-fringe is not represented.

f The Orbicula of Cuvier was the Patella anomala , Miill (= Crania), as pointed out

by Dr. Fleming, in the “ History of British Animals,” 1828.
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Crania ; and three pair of adjustor muscles for keeping the

valves opposed to each other. Some of these are probably

inserted in the pedicle. The oral cirri are extremely tender and

flexible, contrasting with th.. stiff and brittle setae of the mantle,

Fig. 197. Dorsal. Fig. 198. Ventral lobe.

Discina lamellosa, Brod.
-f-

u, umbo
; /, foramen ; d, disk ; a, anterior adductors ; a', posterior adductors ;

c, c\ central and posterior adjustors
; r, external adjustors. The mantle-fringe is not

represented in Fig. 198.

which are themselves setose like the bristles of certain annelides

(e.g. the sea-mouse, Aphrodite). The relation of the animal to

j

the perforate and imperforate valves is shown to be the same as

in Terebratula, by the labial fringe
;
but the only process which

can possibly have afforded support to the oral arms is developed

from the centre of the ventral valve, as in Crania. Baron
|Ryckholt has represented a Devonian fossil from Belgium, with

la fringed border; but if this shell is the Crania obsoleta of

iGloldfuss, the fringe must belong to the shell, and not to the

|mantle.

Distribution
,
10 species. West Africa, Malacca, Peru, and

IPanama.
Fossil, 64 species. Silurian— . Europe, United States,

IFalkland Islands.

In some species the valves are equally convex, and the

'foramen occupies the end of a narrow groove.

Sub-genus. Trematis, Sharpe.
(
= Orbicella, D’Orbigny.)

T. terminals f Emmons. Valves convex, superficially punctate;

idorsal valve with a thickened hinge-margin (and three diverg-

ing plates, indicated on casts.—Sharpe). Fossil, 14 species,

rLower and Upper Silurian. North America and Europe.
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Siphonotreta, Yerneuil.

Etymology
,
siphon, a tube, tretos, perforated.

Types, S. unguiculata, Eichw., Figs. 199, 201. S. verrucosa

Fig. 200.

Shell oval, bi-convex, slightly beaked, conspicuously punctate,

or spiny
;
beak perforated by a tubular foramen

;
hinge-margins

thickened
;
ventral valve with four close adductor scars sur- -

rounding the foramen. The spines are tubular, and open into

the interior of the shell by prominent orifices. (Carpenter.)

S. angiica

,

Morris, has moniliform spines.

Fossil, 9 species. Lower and Upper Silurian. Britain,

i

Bohemia, Bussia.

? Acrotreta (sub-conica), Kutorga. 3 species. Lower Silurian,.

Russia. Shaped like Cyrtia

,

with an apical foramen
;

no

hinge.

Family YIII.—Lingulidal

Shell oblong or orbicular, sub-equivalve, attached by a pedicle

passing out between the valves; texture horny, minutely

tubular.

Animal *with a highly vascular mantle, fringed with horny

setoe
;
oral arms thick, fleshy, spiral, the spires directed inwards,

towards each other.

Lingula, Bruguiere.

Etymology
,
lingula, a little tongue.

Type, L. anatina, PI. XY., Fig. 32.

Shell oblong, compressed, slightly gaping at each end, trun-

cated in front, rather pointed at the umbones
;

dorsal valve

rather shorter with a thickened hinge-margin, and a raised

central ridge inside.
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Animal with the mantle-lobes firmly adhering to the shell,

and united to the epidermis, their margins distinct, and fringed

all round
;
branchial veins giving off numerous free, elongated,

narrow loops from their inner surfaces
;
visceral cavity occupy-

Fig. 202. Dorsal.-* Fig. 203. Ventral. Fig. 204. Ventral.

Lingula anatina, Lam. (original). Syn. Patella unguis, L. (part.)

a a, anterior adductors ; a', posterior adductor; p p, external adjustors
;
p’p', centra]

adjustors ; r r, anterior retractors (the anterior occlusors of Hancock)
; r'r'r', posterior

adjustors; c, capsule of pedicle, n n, visceral sheath; o, oesophagus; s, stomach,
l, liver

; i, intestine ; v, vent ; 6, branchial vessels ; m', mantle margin ; m, inner lamina
of mantle margin retracted, showing bases of setae ; s, setae.

ing the posterior half of the shell, and surrounded by a strong
muscular sheath

;
pedicle elongated, thick

; stomach long and
straight, sustained by inflections of the visceral sheath

;
intes-

j tine convoluted dorsally, terminating between the mantle-lobes
on the right side, oral arms disposed in about six close whorls,
their cavities opening into the prolongation of the visceral
sheath in front of the adductors.

Observations on the living lingula are much wanted
; the

' oral arms probably extended as far as the margins of the shell

;

and the pedicle, which is often nine inches long in preserved
i specimens, is doubtless much longer, and contractile when

* In Fig. 202 a small portion of the liver and visceral sheath have been removed, to
show the course of the stomach and intestine. In some specimens the whole of the
visLeia, except a portion of the liver, are concealed by the ovaries. In Fig. 204 the
front half of the ventral mantle-lobe is raised, to show the spiral arms; the black spot
in the centre is the mouth, with its upper and lower lips, one fringed, the other plain

!
The mantle-fringe has been omitted in Figs. 202, 204.
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alive. The shell is horny and flexible, and always of a greenish

colour.

Distribution

,

16 species. India, Philippines, Moluccas, Aus-
tralia, Feejees, Sandwich Islands, West America.

Fossil, 91 species. Lower Silurian— . North America, Europe,

Thibet.

Lingulas existed in tho British seas as late as the period of the

Coralline Crag. The recent species have been found at small

depths, and even at low water half buried in sand. L Davisii

,

Lower Silurian, Tremadoc, has a pedicle-groove like Obolus,

Fig. 205. (Salter.)

Fig. 205. Ventral valve. Fig. 206. Dorsal valve.

Obolus Dcividsom. (Salter. ) Wenloek limestone, Dudley.

A, posterior adductors
;

B, adjustors ; C, anterior adductors.

The pedicle-scar iu the centre of Fig. 168 has no letter.

Obolus, Eichwald.

Synonyms, Ungula, Pander
;
Aulonotreta, Kutorga.

Etymology
,
obolus, a small Greek coin.

Type, 0. Apollinis, Eichw.
Shell orbicular, calcareo-corneous, depressed, sub-equivalve,

smooth
;
hinge-margin thickened inside, and slightly grooved

in the ventral valve
;
posterior adductor impressions separate

;

anterior pair sab-central; impressions of adjustors lateral.

Fig. 205, 206. (After Davidson.)

Fossil, 8 species. Lower and Upper Silurian. Sweden,

Russia, England, United States.
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CHAPTER IY.

CLASS Y. CONCHIFERA, Lamarck.

(Lamelli-brancMata, Blainville.

)

The bivalve shell-fish, or Conchifera
,
are familiar to every

one, under the form of oysters, scallops, mussels, and cockles.*

They come next to the univalves
(
gasteropoda

)
in variety and

importance, and though less numerous specifically, are far more
abundant individually, f The bivalves are all aquatic, and
excepting a few widely-dispersed and prolific genera, are all

inhabitants of the sea
;
they are found on every coast, and in

every climate, ranging from low-water mark to a depth of more
than 200 fathoms.

In their native element the Oyster and Scallop lie on one side,

and the lower valve is deeper and more capacious than the

upper
;
in these the foot is wanting, or else small, and not used

for locomotion. Most other bivalves live in an erect position,

resting on the edges of their shells, which are of equal size.

Those which move about much, like the river -mussel, maintain

themselves nearly horizontally, J and their keel-shaped foot is

adapted for ploughing through sand or mud. The position of

those bivalves which live half-buried in river-beds or at the

bottom of the sea, is often indicated by the darker colour of the

part exposed
;
or by deposits of tufa, or the growth of seaweed

on the projecting ends of the valves.

In Nucula and some others the foot is deeply cleft, and
capable of expanding into a disk, like that on which the snails

glide
;
whilst in the mussel, pearl-oyster, and others which

habitually spin a byssus, the foot is finger-like and grooved.

The burrowing species have a strong and stout foot with
which they bore vertically into the sea-bed, often to a depth
far exceeding the length of their valves

;
these never volun-

tarily quit their abodes, and often become buried and fossilised

in them. They most usually burrow in soft ground, but also

in'eoarse gravel, and firm sands and clays
;
one small modiola

makes its holo in the cellulose tunic of Ascidians, and another
in floating blubber.

* They are the Dithyra of Aristotle and Swainson, and constitute the second or

sub-typical group in the quinary system.

t It has been “stated that the predatory molluscci are more numerous than the

egetable-feeders
; but it is not so with the individuals constituting the species.

t This is the position in which they are always figured in English books, being best

suited for the comparison of one shell with another.

s 3
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The boring shell-fish have been distinguished from the mere
burrowers, perhaps -without sufficient reason, for they are found

in substances of every degree of hardness, from soft mud to

compact limestone, and the method employed is probably the

same.*

The means by which bivalves perforate stone and timber has

been the subject of much inquiry, both on account of its phy-
siological interest, and the desire to obtain some remedy for

the injuries done to ships, and piers, and breakwaters. The
ship-worm

(
teredo

)
and some allied genera, perforate timber

only
;
whilst the pholas bores into a variety of materials, such

as chalk, shale, clay, soft sandstone and sandy marl, and
decomposing gneiss

; f it has also been found boring in the peat *

of submarine forests, in wax, and in amber. j; It is obvious

that these substances can only be perforated alike by mechanical

means
;
either by the foot or by the valves, or both together,

as in the burrowing shellfish. The pholas shell is rough, like a

file, and sufficiently hard to abrade limestone
;
and the animal

is able to turn from side to side, or even quite * ound in its cell,

the interior of which is often annulated with furrows made by •

the spines on the front of the valves. The foot of the pholas is •

very large, filling the great anterior opening of the valves

;

that of the ship-worm is smaller, but surrounded with a thick

collar, formed by the edges of the mantle, and both are armed
with a strong epithelium. The foot appears to be a more
efficient instrument than the shell in one respect, inasmuch as -

its surface may be renewed as fast as it is worn awav.§ (Han-
cock.)

The mechanical explanation becomes more difficult in the

case of another set of shells, lithodomus, gastrochcena, saxicava
,

and ungulina
,
which bore only into calcareous rocks, and attack

the hardest marble, and still harder shells. (Fig. 25, p. 34).

In these the valves can render no assistance, as they are smooth,

and covered with epidermis; neither does the foot help, being,

small and finger-like, and not applied to the end of the burrow.

Their power of movement also is extremely limited, their cells >

not being cylindrical, whilst one of them, saxicava
,
is fixed in

* See the admirable memoir by Mr. Albany Hancock, in the An. Nat. Hist, for

October, 1848.

t There is a specimen from the coast of France, in the Brit. Museum.
t Highgate resin, in the cabinet of Mr. Bowerbank.

$ The Anal polish to some steel goods is said to be given by the hands of work-

women. In Carlisle Castle they point to the rude impression of a hand on the

dungeon wall, as the work of Fergus MTvor, in the two years of his solitary im-
prisonment.
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its crypt by a iyssus. These shell fish have been supposed to

dissolve the ruck by chemical means (Deshayes), or else to

wear it away with the thickened anterior margins of the

mantle. (Hancock.)*

The holes of the lithodomi often serve to shelter other animals

after the death of the rightful owners
;
species of Modiola, Area,

Venerupis, and Goralliophaga, both recent and fossil, have been
found in such situations, and mistaken for the real miners, f
The boring shell-fish have been called “ stone-eaters ”

(lithophagi) and “wood-eaters”
(
xylopliagi), and some of them

at least are obliged to swallow the material produced by
their operations, although they may derive no sustenance from
it. The ship-worm is often filled with pulpy, impalpable

sawdust, of the colour of the timber in which it worked.
(Hancock.) No shell-fish deepens or enlarges its burrow after

attaining the full growth usual to its species (p. 35).

The bivalves live by filtering water through their gills. J:

Whatever particles the current brings, whether organic or

inorganic, animal or vegetable, are collected on the surface

of the breathing-organ and conveyed to the mouth. In this

manner they help to remove the impurities of turbid water. §

The mechanism by which this is effected may be most conve-

* All attempts to detect the presence of an acid secretion have hitherto failed, as

might be expected ; for the hypothesis of an acid solvent supposes only a very feeble

but continuous action, such as in nature always works out the greatest results in the

end. See Liebig’s Organic Chemistry, and Dumas and Boussingault on the “Balance
of Organic Nature.” Intimately connected with this question are several other

phenomena; the removal of portions of the interior of univalves, by the animal
itself, as in the genera Conus, Auricula, and Nerita (Fig. 24, p. 32) ; the perforation of

shells by the tongues of the carnivorous gasteropoda, and the formation of holes in

wood and limestone by limpets. Some facts in surgery also illustrate this subject,

(1) dead bone is removed when granulations grow into contact with it
: (2) if a hole is

bored in a bone, and an ivory peg driven into it, and covered up, so much of the peg as
is embedded in the bone will be removed. (Paget.) The “ absorption ” of the fangs
of milk-teeth, previous to shedding, is well known. In these cases the removal of the
bone earth is effected without the development of an acid, or other disturbance of the
neutral condition of the circulating fluid.

t Fossil univalves (trochi) occupying the burrows of a pkolas, were discovered by
Mr. Bensted in the Kentish-rag of Maidstone. See Mantell’s Medals of Creation.
M. Buvignier has found several species of Area fossilised in the burrows of

lithodomi.

t It seems scarcely necessary to remark that the bivalves do not feed upon prey
caught between their valves. Microscopists are well aware that sediment taken from
the alimentary canal of bivalve shellfish contains the skeletons of animalcules and
minute vegetable organisms, whose geometrical forms are remarkably varied and
beautiful; they have also been obtained (in greater abundance than ordinary) from
mud filling the interior of fossil oyster-shells.

$ When placed in water coloured with indigo, they will in a short time render it

clear, by collecting the minute particles and condensing them into a solid form.
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niently examined in a bivalve "with a closed mantle, like tbe

great Mya (Fig. 207), which
lives in the mud of tidal rivers,

with only the ends of its long

combined siphons exposed at the

surface.* The siphons can be ex-

tended twice the length of the

shell, or drawn completely with-

in it
;
they are separated, in-

ternally, by a thick muscular
wall. The branchial siphon (s)

has its orifice surrounded by
a double fringe

;
the exhalent

siphon (s') has but a single row
of tentacles

;
these organs are

very sensitive, and if rudely

touched the orifices close and
the siphon itself is rapidly with-

drawn. Whenunmolested, a cur-

rent flows steadily into the orifice

of the branchial siphon, whilst

another current rises up from
the exhalent tube. There is no
other opening in the mantle ex-

cept a small slit in front (p)

through which the foot is pro-

truded. The body of the animal

occupies the centre of the shell

(b), and in front of it is the

mouth (o) furnished with an

upper and a lower lip, which are

-f prolonged on each side into a

pair of large membranous palpi

"jl
(
t). The gills

(g)
are placed two

on each side of the body, and

are attached along their upper,
Fia. 207. Mya armaria, t

or dorsal margins
;
behind the body they are united to each other

* Alder and Hancock on the branchial currents of Pholas and Mya. An. Nat.

Hist., Nov. 1851.

t Mya arenaria , L. (original, from specimens obtained at Southend, and commu-
nicated by Miss Hume). The left valve and mantle lobe and half the siphons are re-

moved. a, a', adductor muscles ; b, body ; c, cloaca
;
/.foot; g, branchisB ; h, heart;

m, cut edge of the mantle ; o, mouth ; s, s', siphons ; t, labial tentacles ; v, vent. The

arrows indicate ihe direction of the currents; the four rows of dots at the base of the

giils are the orifices of the branchial tubes, opening into the dorsal channels
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and to the siphonal partition. Each gill is composed of two

laminte, divided internally into a series of parallel tubes, indicated

outside by transverse lines
;
these tubes open into longitudinal

channels at the base of the gills, which unite behind the posterior

adductor muscle at the commencement of the exhalent siphon (c).

Examined by the microscope, the gill laminae appear to be a

network of blood-vessels whose pores opening into the gill-tubes,

are fringed with vibratile cilia. These microscopic organs perform

most important offices
;
they create the currents of water, arrest

the floating particles, and mould them, mixed with the viscid

secretion of the surface, into threads, in the furrows of the gill,

and propel them along the grooved edge of its free margin, in

the direction of the mouth
;
they are then received between the

palpi in the form of ravelled threads. (Alder and Hancock.)

In Mya, therefore (and in other burrowers), the cavity of the

shell forms a closed branchial chamber, and the water which
enters it by the respiratory siphon can only escape by passing

through the gills into the dorsal channels, and so into the

exhalent siphon. In the river-mussel the gills are not united

to the body, but a slit is left by which water might pass into

the dorsal channel, were it not for the close apposition of the

parts under ordinary circumstances (Fig. 208 b). The gills of

. the oyster are united throughout, by their bases, to each other

and to the mantle, completely separating the branchial cavity

from the cloaca. In Pecten the gills and mantle are free, but
!
the “dorsal channels” still exist,and carry out the filtered water.

In some genera the gills subserve a third purpose
;

the

oviducts open into the dorsal channels and the eggs are received

into the gill-tubes and retained there until they are hatched.

In the river-mussel the outer gills only receive the eggs,

with which they are completely distended in the winter months

,

(Fig. 208, o, o). In Cyclas the inner gills form the marsupium
,

and only from 10 to 20 of the fry are found in them at one
time

; these remain until they are nearly a quarter the length of

the parent.*

The valves of the Conchifera are bound together by an elastic

ligament
,
and articulated by a hinge furnished with interlock

-

j
ing teeth. The shell is closed by powerful adductor muscles,
but opens spontaneously by the action of the ligament, when the
animal relaxes, and after it is dead.

Each valve is a hollow cone, with the apex turned more or

* Some other particulars respecting the organisation and development of bivalve
ehell-fish are given in Chapter I. For an account of their vascular system see Milne-

' EQwards, An. Sc. Nat 1847, tom. viii. p. 77 .
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less to one side
;
the apex is the point from which the growth

of the valve commences, and is termed the beak, or umbo (p. 29).

The beaks
(
umbones

)
are near the hinge, because that side

grows least rapidly, sometimes they are quite marginal
;
hut

they always tend to become wider apart with age. The beaks

are either straight, as in Pecten; curved, as in Venus ; or spiral,

as in Isocardia and Diceras. In the latter case each valve is

like a spiral univalve, especially those with a large aperture

and small spire, such as Concholepas ; it is the left valve which

resembles the ordinary univalve, the right valve being a left-

handed spiral like the reversed gasteropods. When one valve

is spiral and the other flat, as in Chama ammonia (Fig. 224),

the resemblance to an operculated spiral univalve becomes very

striking.

The relation of the shell to the animal may be readily deter-

mined, in most instances, by the direction of the umbones, and
the position of the ligament. The umbones are turned towards

the front, and the ligament is posterior
;
both are situated on

the back, or dorsal side of the shell. The length of a bivalve

is measured from the anterior to the posterior side, its breadth

from the dorsal margin to the base, and its thickness from the

centres of the closed valves, f
The Conchifera are mostly equivalve, the right and left valves

* The valves are forcibly opened and the foot (/) contracted; a, anterior adductor-

muscle, much stretched; p , p, palpi; g, inner gills; o, o, outer gills distended with

6pawn ; b, b, a bristle passed through one of the dorsal channels.

t Linnaeus and the naturalists of his school described the front of the shell as die

back, the left valve as the right, and vice versa. In those works which have been

compiled from “original descriptions” (instead of specimens) sometimes one end,

sometimes the other, is called anterior

;

and the length of the shell is sometimes •

estimated in the direction of the length of the animal, but just as frequently in a line

at right angles to it.



CONCHIFERA. 399

being of the same size and shape, except in the Ostreidoe and
a few others. In Ostrea, Pandora

,
and Lyonsia

,
the right valve

is smallest
;

in Chamostrea and Corbula
,
the left

;
whilst the

Chamacece follow no rule in this respect.

The bivalves are all more or less inequilateral
,
the anterior

Ventral margin or base.

Fig. 209. Vniopictorum, L. (original), with the right valve and mantle-lobe removed

;

a, a, adductor muscles
; p, p, pedal muscles

; x, accessory pedal muscle
; u, umbo

;

l
,
ligament ; b, branchial orifice ; v, anal opening

; /, foot ; o, mouth ; t, palpi.

being usually much shorter than the posterior side. Pectunculus

is nearly equilateral, and in Olycimeris and Solemya the anterior

is much longer than the posterior side. The front of the

smaller Pectens is shown by the byssal notch
;
but in the large

scallops, oysters and Spondyli, the only indication of the posi-

tion of the animal is afforded by the large internal muscular
impression, which is on the posterior side. The ligament is

sometimes between the umbones, but is never anterior to them.

The siphonal impression, inside the shell, is always posterior.

Bivalves are said to be close, when the valves fit accurately,

and gaping, when they cannot be completely shut. In Oastro-

chcena (PI. XXIII., Fig. 15), the opening is anterior, and serves

for the passage of the foot
;
in Mya it is posterior and siphonal

;

in Solen and Olycimeris both ends are open. In Bysso-arca

(PI. XVII., Fig. 13), there is a ventral opening formed by
corresponding notches in the margin of the valves, which serves

for the passage of the byssus; in Pecten, Avicula
,
and Anomia

i(Fig. 211, s), the byssal notch (or sinus
)
is confined to the right

waive.

The surface of bivalve shells is often ornamented with ribs

which radiate from the umbones to the margin, or with con-

centric ridges; which coincide with the lines of growth. Some-
times the sculpturing is oblique, or wavy; in Tellina falula
it is confined to the right valve. In many species of Pholas
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Teredo
,
and Cardium, the surface is divided into two areas by

a transverse furrow, or by a change in the direction of the ribs.

The lunule (see Fig. 14, p. 20) is an oval space in front of the

beaks ;
it is deeply impressed in Cardium retusum, L. Astarte

excavata, and the genus Opis. When a similar impression exists •

behind the beaks, it is termed the escutcheon.*

The ligament of the Conchifera forms a substitute for the

muscles by which the valves of the Brachiopoda are opened.

.

It consists of two parts, the ligament properly so called, and

.

the cartilage ; they exist either combined or distinct, and some- •

times one is developed and not the other. The external ligament

is a horny substance, similar to the epidermis which clothes the

valves ; it is usually attached to ridges on the posterior hinge- -

margins, behind the umbones, and is consequently stretched

by the closing of the valves. The ligament is large in the river- -

mussels, and small in the Mactras and Myas, which have a

large internal cartilage
;
in Area and Pectunculus the ligament

is spread over a flat, lozenge-shaped area, situated between the

umbones, and furrowed with cartilage grooves. In Chama and .

Isocardia the ligament splits in front, and forms a spiral round .

each umbo. The Pholades have no ligament, but the anterior

adductor is shifted to such a position on the hinge-margin that

it acts as a hinge-muscle. (PI. XXIII., Fig. 13.)

The internal ligament, or cartilage
,

is lodged in furrows-

formed by the ligamental plates, or in pits along the hinge-

line; in Mya and Nucida it is contained in a spoon-shaped

process of one or both valves. It is composed of elastic fibres ?

placed perpendicularly to the surfaces between which it is

contained, and is slightly iridescent when broken
;

it is com-
pressed by the closing of the valves, and tends forcibly to open

them as soon as the pressure of the muscles is removed. The
name Amphidesma (double ligament) was given to certain

bivalves, on the supposition that the separation of the cartilage

from the ligament was peculiar to them. The cartilage-pit of

many of the Anatinidce is furnished internally with a movable
ossicle.

The ligament is frequently preserved in fossil shells, such

as the great Cyprinas and Ccirditas of the London Clay, the

Unios of the Wealden and even in some lower Silurian bivalves.

All bivalves are clothed with an epidermis [v. p. 33) which
is organically connected with the margin of the mantle. It is

developed to a remarkable extent in Solemya and Olycimeris

* Only those technical terms which are used in a peculiar sense are here referred to;

foi the rest, any Dictionary may be consulted, especially Roberts’s “Etymological

Dictionary of Geology ” published by Longman and Co.
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(PL XXII., Figs. 13, 17), and in Mya it is continued over the

siphons and closed mantle-lobes, making the shell appear

internal .

The interior of bivalves is inscribed with characters borrowed

directly from the shell-fish, and affording a surer clue to its

affinities than those which the exterior presents. The structure

of the hinge characterises both families and genera, whilst the

condition of the respiratory and locomotive organs may be to

some extent inferred from the muscular markings.

The margin of the shell on which the ligament and teeth

are situated, is termed the hinge-line. It is very long and
straight in Avicula and Area, very short in Vulsella

,
and curved

in most genera. The locomotive bivalves have generally the

strongest hinges, but the most perfect examples are presented

by Area and Spondylus. The central teeth, those immediately

beneath the umbo, are called hinge (or cardinal
)
teeth

;
those

on each side are lateral teeth. Sometimes lateral teeth are

developed, and not cardinal teeth (Alasmodon ; Kellia): more
frequently the hinge-teeth alone are present. In young shells

the teeth are sharp and well-defined
;
in aged specimens they

are often thickened, or even obliterated by irregular growth
(Hippopodium

)
or the encroachment of the hinge-line

(
Pectun-

cuius). Many of the fixed and boring shells are edentulous.*

The muscular impressions are those of the adductors, the foot

and byssus, the siphons, and the mantle (see pp. 19, 20).

Fig. 210. Left valve. (Pectenv Right valve.

a, a, adductor
; p, pedal impression

; m, pal ial lino ; l, ligamental margin
; c, c, car-

tilage ; e, e, anterior ears ; b, byssal sinus.

The adductor impressions are usually simple, although the
* The dentition of bivalve shells may be stated thus cardinal teeth, 2.3 orf —

meaning 2 in the right valve, 3 in the left ; lateral teeth 1— J, 2^2, or 1 anterior and 1

i posterior in the right valve, 2 anterior and 2 posterior latexal teeth in the left valve.
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muscles themselves may be composed of two elements,* aa

in Cytherea chione (Fig. 14, p. 20) and the common oyster.

The impression of the posterior adductor in Spondylus is double

(PI. XVI., Fig. 15). In Pecten varius (Fig. 210, a a), large

independent impressions are formed by the two portions of

the adductor, and in the left valve there is a third impression

(p) produced by the foot, which in the byssiferous pectens is a

simple conical muscle with a broad base.

In the left valve of Anomia there are four distinct muscular -

impressions (Fig. 213). Of these, the small posterior spot alone

is produced by the adductor
,
and corresponds with the solitary

impression in the right valve. The adductor itself (Fig. 212, a)

is double. The large central impression (p) is produced by the

muscle of the plug (the equivalent of the byssal muscle in Pinna

and Modiola). The small impression within the umbo
(
u

)
and

the third impression in the disc
(
p

')
(wanting in Plcicunomia

)
are

caused by the retractors of the foot.

The term monomyary
,
employed by Lamarck to distinguish!,

the bivalves with one adductor, applies only to the Ostreidce,

part of the Aviculidce, and to the genera Tridacna and Miilleria.

The dimyary bivalves have a second adductor, near the anterior

margin, which is small in Mytilus (Fig. 30), but large in Pinna.

The retractor muscles of the foot (already alluded to at p. 20)

have their fixed points near those of the adductors
;
the anterior

pair are attached within the umbones (Fig. 214, u u,), or nearer

the adductor, as in Astarte and Unio (Fig. 209). The posterior

pair (p'p
1

)
are often close to the adductor, and leave no separate

* Compare the shell of modiola, PL XVII., Fig. 5, with the woodcut, Fig. 214.

T Fig. 211. Eight valve of Anomia ephippium, L. I, ligamental process ; s, sinus -

Fig 213. Left valve; l, ligament pit. Fig. 212. Muscular system, from a drawing

communicated by A. Hancock, Esq. f, the foot; pi, the plug. The muscle/? i

generally described as a portion of the adductor ; but it is certain, from a comparisoi

of a. is shell with Carolia and Placuna, that a' represents the entire adductor, and
(

Uio byssal muscle.
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impression. The Unionidce have two additional retractors of the

foot, attached laterally behind the anterior adductors
;
in Lcda,

Solenella, and a few others, this lateral attachment forms a

line extending from the anterior adductor backwards into the

umbonal region of the shell. (See PL XVII., Figs. 21, 22.)

In those shellfish like Pinna and the mussel, which are per-

manently moored by a strong byssus, the foot (/) serves only to

mould and fix the threads of which it is formed. The fibres

of the foot-muscles pass chiefly to the byssus (&), and besides

these two additional muscles {p p) are developed. In Pinna,

i Modiola
,
and Dreissena the byssal muscles are equal to the great

adductors in size.

In a few rare instances the muscles are fixed to promi-
nent apophyses. The falciform processes of Pliolas and Teredo

(PI. XXIII., Figs. 19, 26) are developed for the attachment of

> the foot-muscle
;
the posterior muscular ridge of Diccras and

' Cardilia resembles a lateral tooth, and in the extinct genus
Radiolites both adductors were attached to large tooth-like pro-

cesses of the opercular valve
;
but, as a rule, the muscles deposit

* Fig. 214. Muscular system of Modiola modio'cus, L., from a drawing communi-
cated by A. Hancock, Esq. aa, anterior, a'a\ posterior adductors

; uu and p'p', pedal

muscles
; pp, byssal muscles

; /, foot ;
l, byssus ; m, pallial line.
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less shell than the mantle, and their impressions deepen with

age.

The pallial line (Fig. 214, m) is produced by the muscular
fibres of the mantle-margin

;
it is broken up into irregular

spots in the monomyary bivalves, and in Saxicava and Panopcea

Norvegica.

The siphonal impression, or pallial sinus (Fig. 14, p. 20), only

exists in those shells which have retractile siphons
;

its depth

is an index to their length. The large combined siphons of

Mya (Fig. 207) are much longer than the shell; and those of

some Tellinidoe three or four times its length, yet they are com-
pletely retractile. The small siphons of Cyclas and Dreissena

cause no inflection of the pallial line. The form of the sinus

is characteristic of genera and species.

In the umbonal area (within the pallial line) there are some-

times furrows produced by the viscera, which may be distin-

guished from the muscular markings by absence of polish and

outline. (See Lucina, PI. XIX., Fig. 6.)

Fossil bivalves are of constant occurrence in all sedimentary r

rocks
;

they are somewhat rare in the older formations, but ’

increase steadily in number and variety through the secondary

and tertiary strata, and attain a maximum of development in

existing seas.

Some families, like the Cyprinidce and Lucinidce are more
abundant fossil than recent

;
whilst many genera, and one whole

family (the Ilippuritidce), have become extinct. The determi- -

nation of the affinities of fossil bivalves is often exceedingly

difficult, owing to the conditions under which they occur.

Sometimes they are found in pairs, filled up with hard stone

;

and frequently as casts, or moulds of the interior, giving no

trace of the hinge, and very obscure indications of the muscular

markings. Casts of single valves are more instructive, as they

afford impressions of the hinge.*

Another difficulty arises from the frequent destruction of the

nacreous or lamellar portion of the fossil bivalves, whilst the

cellular layers remain. The Aviculidce of the chalk have entirely

lost their pearly interiors
;
the Spondyli, Chamas, and Radiolitts

are in the same condition, their inner layers are gone and no

vacancy left, the whole interior being filled with chalk. As it

is the inner layer alone which forms the hinge, and alone

receives the impressions of the soft parts, the true characters of

* These impressions may be conveniently moulded with gutta-percha. M. Agassiz

published a set of plaster-casts of the interiors of the genera of recent shells, which

may be seen in the Brit. Museum.
[ Memoirs sur les moules des Mollusques. vivans et

t'ossiles, par L. Agassiz
,
Mem. Soc. tSc. Nat. Neuchatel, t. 2.]
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the shells could not he determined from such specimens. Our
knowledge of the extinct Radiolite is derived from natural

moulds of the interior, formed before the dissolution of the

inner layer of shell, or from specimens in which this layer is

replaced by spar.

The necessities of geologists have compelled them to pay very

minute attention to the markings in the interior of shells, to

their microscopic texture, and every other available source of

comparison and distinction. It must not, however, be expected

that the entire structure and affinities of molluscous animals

can be predicated from the examination of an internal mould or

a morsel of shell, any more than that the form and habits of an
extinct quadruped can be inferred from a solitary tooth or the

fragment of a bone.*

The systematic arrangement of the bivalves now employed is

essentially that of Lamarck, modified, however, by many recent

observations. The families follow each other according to rela-

tionship, and not according to absolute rank
;
the Veneridoe are

the highest organised, and from this culminating point the

stream of affinities takes two courses, one towards the Myas,
the other in the direction of the oysters

;
groups analogically

related to the Tunicaries and Brachiopoda.

SECTION A. Asiphonida.

a. Pallial line simple : Integro-pallialia.

4. Arcadae.

5. Trigoniadae.

Fam. 1. Ostreidae.

2. Aviculidae.

3. Mytilidae. 6. TJnionidae.

SECTION B, Siphonida.

7. Chamidse. 11. Lucinidae.

8. Hippuritidae. 12. Cycladidae.

9. Tridacnidae. 13. Cyprinidae.

10. Cardiadae.

b. Pallial line sinuatcd

:

Sinu-pallialia.

14. Veneridae.

15. Mactridae.

16. Tellinidae.

17. Solenidae.

18. Myacidae.

19. Anatinidae.

20. Gastrochaenidae.

21. Pholadidae.

The characters which have been most relied on for distin-

• Etudes Critiques sur les Mollusques Fossiles,par L. Agassiz
, Neuchatei ,

1840.
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guishing these groups and the genera of bivalves are the fol-

lowing, stated nearly in the order of their value :

—

1. Extent to which the mantle-lobes are united.

2. Number and position of muscular impressions.

3. Presence or absence of a pallial sinus.

4. Form of the foot.

5. Structure , of the branctiice.

6. Microscopic structure of the shell, (v. p. 31
.)

7. Position of the ligament
,
internal or external.

8. Dentition of the hinge.

9. Equality or inequality of the valves.

10. Eegularity or irregularity of form.

11. Habit;—free, burrowing or fixed.

12. Medium of respiration, fresh or salt water.

A few exceptions may be found, in which one or other of

these characters does not possess its usual value.* Such in-

stances serve to warn us against too implicit reliance on single

characters. Groups, to be natural
,
must be based on the con-

sideration of all these particulars—on “ the totality of the

animal organisation.” (Owen.)

Section a.—Asiphoneda.

Animal unprovided with respiratory siphons; mantle-lobes

free, or united at only one point which divides the branchial

from the exhalent chamber
(
cloaca

) ;
pallial impression simple.

Shell usually pearly or sub-nacreous inside; cellular ex-

ternally
;
pallial line simple or obsolete.

* 1. Cardita and Crassatella (Fam. 13) have the mantle more open, whilst in Iridina

(6), and especially in Dreissena (3) it is more closed than in the most nearly allied

genera.

2. Mulleria (6) and Tridacna (9) are monomyary.
3. Leda (4) and Adacna ( 10)Jiave a pallial sinus ; Anapa (16) has none.

4. The form of the foot is usually characteristic of the families
; but sometimes it is

adaptively modified.

5. Diplodonta (11) has four gills.

6. Pearly structure is variable even in species of the same genus.

7. Crassatella (13) and Semele (16) have an internal ligament; in Soletiella and
lsoarca (4) it is external.

8. Anodon (16), Adacna , Serripes (10), and Cryptodon (11) are edentulous.

9. Corbula (18) and Pandora (19) are more inequivalve than their allies ; C'unna
arcinella (7) is equivalve.

10. Hinnites (1), AEtheria (6), Myochama and Chamostrea (19) are irregular.

11. Pecten is free, byssiferous, or fixed : Area free or byssiferous. This character
varies with age and locality in the same species. It does not always depend on the

form of the foot, as Litkodomus and Ungulina—boring shells— have the foot hire

Mytilus and Lucina.

12. Novaculma is a river Solen, and Scaphula a fresh-water Area.
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Family I.

—

Ostreid;e.

Shell inequivalye, slightly inequilateral, free or adherent,

resting on one valve
;

beaks central, straight
;

ligament in-

ternal ;
epidermis thin

;
adductor impression single, behind the

centre
;
pallial line obscure ;

hinge usually edentulous.

Animal marine; mantle quite open
;

very slightly adherent

to the edge of the shell
;
foot small and byssrferous, or obsolete

;

gills crescent-shaped, 2 on each side
; adductor muscle composed

of two elements, but representing only the posterior shell-muscle

of other bivalves.

The union of the Ostreidce and Pectinidce

,

as proposed by the

authors of the “ History of British Mollusca,” has not proved

satisfactory. The genus Ostrea stands quite alone, and distinct

Tom all the Pectinidce in the structure of its gills, which are

ike those of Avicula
,
and by resting on its left valve. The shell

also is more nacreous than that of the scallops

Ostrea, L.—Oyster.

Synonyms, Amphidonta and Pycnodonta, Fischer. Peloris,

Poli.

Type, 0. edulis, L.

Example, 0. diluviana, PI. XVI., Fig. 1.

Shell irregular, attached by the left valve ; upper valve flat

ar concave, often plain
;

lower convex, often plaited or

bliaceous, and with a prominent beak
;

ligamental cavity

xiangular or elongated
;

hinge toothless
; structure sub-

lacreous, laminated, with prismatic cellular substance between
he margins of the laminte.

Animal with the mantle-margin double, finely fringed
;

gills

learly equal, united posteriorly to each other and the mantle-

obes, forming a complete branchial chamber
;

lips plain
;
palpi

iriangular, attached; sexes distinct.*

I

Distribution, 70 species. Tropical and temperate seas. Norway,
flack Sea, &c.

Fossil, 200 species. Carb. — . United States, Europe, India.

The interior of recent oyster-shells has a slightly nacreous

ustre; in fossil specimens an irregular cellular structure is

>ften very apparent on decomposed or fractured surfaces. Fossil

>ysters which have grown upon Ammonites, Triyonice
, &c.,

requently take the form of those shells.

In the “ cock’s-comb ” oysters both valves are plaited; O.

liluviana sends out long root-like processes from its lower

* The course of the alimentary canal in the common oyster is incorrectly repre*

Bented by Poli, and couied in the Crochard ed. of Cuvier.
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valve. The “ tree-oyster ”
(
Dendrcstrea

,

Sw.) grows on the

root of the mangrove. Oyster shells become very thick with

age, especially in rough water; the fossil oyster of the Tagus -

(
0. longirostris

)
attains a length of two feet. The greatest enemy

of oyster-banks is a sponge
(
Cliona), which eats into the valves,

both of dead and living shells
;

at first only small round holes,

-

at irregular intervals, and often disposed in regular patterns,

are visible ;
but ultimately the shell is completely mined and

falls to pieces. Natural oyster-banks usually occur in water

several fathoms deep
;
the oysters spawn in May and June, and

the fry (“spats”) are extensively collected and removed to

artificial grounds, or tanks, where the water is very shallow

;

they are then called ‘ natives,” and do not attain their full

growth in less than five or seven years, whilst the “ sea-oysters ”

are full-grown in four years. Native oysters do not breed freely,

and sometimes many die in the spawning season
;
they are also

liable to be killed by frost. The season isfromAugust 4 toMay 12.

From 20,000 to 30,000 bushels of “ natives” and 100,000 bushels

of sea-oysters are annually sent to the London market. Many
other species of oysters are eaten in India, China, Australia, &c.

“ Green oysters” are those which-,

have fed on conferva in the tanks.

Sub-genera. Gryphcea, Lamarck..

G. incurva, Sby. (section), Fig..

215. Free, or very slightly at-
tached

;
left valve with a promi- -

nent, incurved umbo
;
right valve

small, concave. Fossil
,
30 species.

Fig. 215. Gryp/uea. Lias — Chalk. Europe, India.

Exogyra, Sby. E. conica, PI. XYI., Fig. 2. Shell chama-
shaped, attached by the left, valve ;

umbones sub-spiral, turned
to the posterior side

(
i.e . reversed)

;
right valve opercular.

Fossil, 46 species. L. Oolite — Chalk. United States
;
Europe.

JDimya (Deshayesana), Rouault, 1859. Mem. Soc. Geol.

b. III. 471, t. 15. Fig. 3. L. Eocene
,
Paris. The figure is most

like an oyster, and the “second adductor impression,” on
account of which it is named Dimya

,

is rather like the small

anterior scar in Pecten (Fig. 210).

Anomia, L.

Etymology, anomios, unequal.
Example, A. Achseus, PI. XYI., Fig. 3.

Synonyms, Fenestrella, Bolten; Cepa, Humph. .A enigma,.

Koch.
Shell sub-orbicular, very variable, translucent, and slightly
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pearly within, attached by a plug passing through a hole or

notch in the right valve : upper valve convex, smooth, lamellar

or striated ; interior with a sub-marginal cartilage-pit, and
four muscular impressions, 3 sub-central, and one in front of

the cartilage (see Fig. 213, p. 402) : lower valve concave, with a

deep, rounded notch in front of the cartilage process
;
disk with

a single (adductor) impression.

Animal with the mantle open, its margins with a short double

fringe
;

lips membranous, elongated
;

palpi fixed, striated on

both sides
;

gills 2 on each side, united posteriorly, the outer

laminae incomplete and free
;
foot small, cylindrical, subsidiary

to a lamellar and more or less calcified byssal plug, attached to

the upper valve by three muscles
;
adductor muscle behind the

byssal muscles, small, composed of two elements; sexes dis-

tinct
; ovary extending into the substance of the lower mantle

-

lobe.

In A. pernoides
,
from California, there is an anterior (pedal)

muscular impression in both valves.

“There is no relationship of affinity between Anomia and
Terebratula, but only a resemblance through formal analogy

;

the parts which seem identical are not homologous.” (Forbes.)

The Anomiae are found attached to oysters and other shells,

and frequently acquire the form of the surfaces with which
their growing margins are in contact. They are not edible.

Distribution, 20 species. North America, Britain, Black Sea,

India, Australia, West America, Icy sea. Low water — 100
fathoms.

Fossil, 36 species. Oolite — . Chili, United States, Europe,
India.

Sub-genera. PlacunomiU (Cumingii), Broderip. Synonym,
Pododesmus, Phil. P. matroschisma, PI. XYI., Fig. 4. Upper
valve with only two muscular impressions

;
the pedal scar

radiately striated
;
the byssal plug is often fixed in the lower

valve, and its muscle becomes (functionally) an adductor. Dis-
tribution, 13 species. West Indies, Britain (P. patelliformis),

New Zealand, California, Behring’s Sea, Ochotsk. — 50
fathoms.

Limanomia (Grayana), Bouchard. Shell eared like Lima.
Fossil, 4 species. Devonian; Boulonnais, China?

Placuna, Solander.—Window-Shell.

Etymology, plakous, a thin cake.

Example, P. sella, PI. XYI., Fig. 5.

Shell suborbicular, compressed, translucent, free, resting on
x
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the right valve ;
hinge area narrow and obscure

; oartilage •

supported by two diverging ridges in the right valve and cor- -

responding grooves in the left
;
muscular impressions double,

the larger element round and central, the smaller distinct and

crescent shaped, in front of it.

The Placunse are very closely allied to Anomia

;

and many
intermediate forms may be traced. The shell of each consists

entirely of sub-nacreous, plicated laminae, peculiarly separable,

and occasionally penetrated by minute tubuli. (Carpenter.) P.

.

sella
,
called, from its shape, the “ saddle-oyster,” is remarkably

striated. In P. placenta

,

PI. XVI., Fig. 6, the anterior carti-

lage ridge is only half as long as the other, which appears to be

connected with the economy of the shell when young
;
in speci- -

mens 1 inch across, there is a pedal impression below the

cartilage grooves of the upper valve, and a shallow sinus in the

margin of the lower valve, indicating a slight byssal attach-

ment at that age.

Placunct* is essentially like Anomia
,
having the generative

system attached to the right mantle-lobe, and the ventricle

exposed. The mantle-margin is cirrated, and furnished with a

curtain
,
as in Pecten

;
the foot is tubular and extensile, but has

no distinct muscles except the small one, whose existence in

P. placenta (PI. XVI., Fig. 6) we had predicated from examina-
tion of the shell, f The small muscular impressions before

and in the rear of the adductor are produced by suspensors -

of the gills.

Distribution, 4 species. Scinde, North Australia, China.

Sub-genera. Carolia, Cantraine, 1835 (after Prince Charles

Bonaparte). Synonym, Hemiplacuna, Gr. Sby. Type, C. placu-

noides, PI. XVI., Fig. 7. Shell like Placuna

;

hinge, when
young, like Anomia, with a byssal plug passing through a

small deep sinus in front of the cartilage process, which is closed

in the adult. Distribution, 3 species. (British Museum), Tertiary,

Egypt
;
America P

Placunopsis, Morris and Lycett. P. Jurensis, Roemer. Sub-

orbicular, upper valve convex, radiately striated, or taking the

form of the surface to which it adheres
;
lower valve flat

;
liga-

mental groove sub-marginal, transverse ; muscular impression

large, sub-central. Fossil 4 species. Lower Oolites, Europe.

Placenta, Retzius. Cartilage grooves slightly divergent, the

posterior one the longer of the two
;
muscular impression sub-

central.

* Original figures and descriptions will be found in the An. Nat. Hist. 1855, p. 22.

t This organ appears to represent the bi/ssal-skeath of Anomia, rather than the foot,

as there ;s no other opening for the passage of a byssus.
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Pecten, 0. P. Muller. Scallop.

Etymology
,
pecten, a comb.

Type
,
P. maximus (Janira, Sebum.)

Synonyms, Argus, Poli. Discites, Scbl. Amusium, Mublfeldt.

Shell sub-orbicular, regular, resting on the right valve,

usually ornamented with radiating ribs
;

beaks approximate,

eared
;

anterior ears most prominent
;

posterior side a little

oblique
;
right valve most convex, with a notch below the front

ear
;

hinge-margins straight, united by a narrow ligament

;

cartilage internal, in a central pit
; adductor impression double,

obscure
;
pedal impression only in the left valve, or obsolete

(Fig. 210).

Animal with the mantle quite open, its margins double, the

inner pendent like a curtain

(m) finely fringed; at its

base a row of conspicuous

round black eyes
(
ocelli

)
sur-

rounded by tentacular fila-

ments
;

gills (hr) exceed-
'

ingly delicate, crescent-

shaped, quite disconnected

posteriorly, having separate

excurrent canals
;
lips folia-

ceous
;
palpi truncated, plain outside, striated within

; foot

finger-like, grooved, byssiferous in the young.

The Scallop (P. maximus) and “quin” (P. opercularis) are

esteemed delicacies
;
the latter covers extensive banks, especially

on the north and west of Ireland, in 15 to 25 fathoms water.

The scallop ranges from 3—40 fathoms
;

its body is bright orange,

or scarlet, the mantle fawn-colour, marbled with brown; the

shell is used for “scalloping” oysters, formerly it was em-
ployed as a drinking-cup, and celebrated as such in Ossian's
“ hall of shells.” An allied species has received the name of

“St. James’s shell” (P. Jacoboeus); it was worn by pilgrims

to the Holy Land, and became the badge of several orders of

knighthood, f
Most of the Pedens spin a byssus when young, and some,

like P. varius, do so habitually
;
P. niveus moors itself to the

fronds of the tangle {Laminaria).

* The Pectens do not open so wide as here represented ; their “ curtains ” remain
in contact at one point on the posterior side, separating the branchial from the exhalen*
currents.

t When the monks of the ninth century converted the fisherman of Gennesaret into

a Spanish warrior, they assigned him the scallop-shell for his “ cognizance.” (Moult ’a

“ Heialury of Fish.”)

T 2

Fig. 216. Pecten varius.*
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The Kev. D. Landsborough observed the fry of P. operculari$
t

when less than the size of a sixpence, swimming in a pool of

sea-water left by the ebbing of the tide. ‘
‘ Their motion was

rapid and zig-zag ;
they seemed, by the sndden opening and

closing of their valves, to have the power of darting like an
arrow through the water. One jerk carried them some yards,

and then by another sndden jerk they were off in a moment on
a different tack.”

The shell of Pecten and the succeeding genera consists almost

exclusively of membranous laminae, coarsely or finely corru-

gated. It is composed of two very distinct layers, differing in

colour (and also in texture and destructibility), but having
essentially the same structure, Traces of cellularity are some-
times discoverable on the external surface; P. nobilis has a

distinct prismatic-cellular layer externally. (Carpenter.)

Sub-genera, Neithea, Drouet, Yola, Klein. P. quinque-

costatus and other fossil species with concavo-convex valves

and distinct hinge-teeth
; the inner layers of these shells are

wanting in all specimens from the English chalk.

Pallium
,
Schum. P. plica, PI. XVI., Pig. 8. Hinge obscurely

toothed.

Hinnites (Cortesii) Defr. P. pusio, PI. XVI., Fig. 10. Shell

regular and byssiferous when young ; afterwards cementing its

lower valve and becoming more or less irregular.

Distribution, 2 species.

Fossil

,

Trias ? Upper Greensand —
,
Europe.

Hemipecten, A. Adams. H. Forbesianus, PI. XVI., Fig. 9.

Shell hyaline, posterior ears obsolete, anterior prominent;
right valve flat, byssal sinus deep

;
structure permeated by

microscopic tubuli, as in Lima.
Amusium, Klein. Shell nearly equivalved, gaping in front

and behind
; smooth outside, generally marked with radiating

grooves inside.

Distribution, 176 species. World-wide
;
Nova-Zembla—Cape

Horn
;
— 200 fathoms.

Fossil, 450 species (including Aviculo-pecten). Carb.—

.

World-wide.

Lima, Bruguiere.

Etymology, lima, a file.

Example, L. squamosa, PL XVI., Fig. 11. (Ostrea lima, L.)

Synonyms, Plagiostoma (Llhwyd), Sby. P. cardiiforme,

PI. XVI., Fig. 12.

Shell equivalve, compressed, obliquely oval
;

anterior side
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straight, gaping, posterior rounded, usually close; umbones
apart, eared ; valves smooth, punctate-striate, or radiately

ribbed and imbricated; hinge area triangular, cartilage pit

central
;

adductor impression lateral, large, double
;

pedal

scars 2, small.

Animal, mantle-margins separate, inner pendent, fringed

with long tentacular filaments, ocelli inconspicuous; foot

finger-like, grooved
;

lips with tentacular filaments, palpi

small, striated inside
;

gills equal on each side, distinct.

The shell is always white ; its outer layer consists of coarsely-

plicated membranous lamellae
;
the inner layer is perforated by

minute tubuli, forming a complete network. (Carpenter.)

The Limas are either free or spin a byssus
;
some make an

artificial burrow when adult, by spinning together sand or coral-

fragments and shells, but the habit is not constant. (Forbes.)

The burrows of L. hians are several times longer than the shell,

and closed at each end. (Charlesworth.) “ This species is

pale or deep crimson, with an orange mantle
;
when taken out

of its nest it is one of the most beautiful marine animals to look

upon, it swims with great vigour, like the scallop, by opening
and closing its valves, so that it is impelled onwards or upwards
in a succession of jumps. The filaments of the fringe are

easily broken off, and seem to live many hours after they are

detached, twisting themselves like worms.” (Landsborough.)

L. spinosa has conspicuous ocelli, and short filaments.

Sub-genera, Limatula,S. Wood. L. sub-auriculata, PI. XVI.,
Fig. 13. Valves equilateral

;
8 species. Greenland—Britain.

Fossil, Miocene— . Europe.

Limcea, Bronn. L. strigilata, PI. XVI. Fig. 14.* Hinge
minutely toothed.

Fossil, 4 species. Lias—Pliocene. The recent Limoea ?

Sarsii (Loven), Norway (=L. crassa of the .ZEgean ?) has the
mantle-border plain. Some of the larger recent species have
obscure lateral teeth.

Distribution, 20 species. Norway, Britain, West Indies,

Canaries, India, Australia
;

1—150 fathoms. The largest living

species
(
L . excavata, Chemn.) is found on the coast of Norway.

Fossil, 200 species. Carb.? Trias— . United States, Europe,
India. The so-called Plagiostoma spinosum is a Spondylus.

Spondylus (Pliny) L. Thorny-oyster.

Type, S. gaedaropus, L.

Example, S. princeps, PI. XVI., Fig. 15
* After Bronn; the figure m Brocchi does not show the te^tlu
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Synonyms

,

Dianchora, Sby. Podopsis, Lam. Pachytes, Defr,

Shell irregular, attached by tbe right valve, radiately ribbed,

spiny or foliaceous
;
umbones remote, eared

;
lower valve with

a triangular hinge-area, cartilage in a central groove, nearly or

quite covered
;
hinge of two curved interlocking teeth in each

valve
;
adductor impression double.

Animal, with the mantle open and gills separate, as in Pecten ;

lips foliaceous, palpi short
; foot small, cylindrical, truncated.

In aged specimens the circular portion of the muscular scar

exhibits dendritic vascular markings. The lower valve is

always most spiny and least coloured
;
in some species (like S.

imperialis) the shell is scarcely, if at all, attached by its beak
or spines. The inner shell-layer is very distinct from the outer,

and always wanting in fossil specimens from calcareous rocks,

ehen called Dianchorce. Specimens from the Miocene of St.

Domingo, which have lost this layer, contain a loose mould of

the original interior. Water- cavities are common in the inner

layer, the border of the mantle having deposited shell more
rapidly than the umbonal portion. (Owen, Mag. Nat. Hist.

1838, p. 409.)

Distribution, 68 species. West Indies, Canaries, Mediter-

ranean, India, Torres Straits, Pacific, West America :—105

fathoms.

Fossil, 80 species. Carb— . Europe, United States, India.

Sub-genus, Pedum, Brug. P. spondyloides, PI. XVI.,
Fig. 16. Shell thin, smooth, compressed, attached by a byssus

passing through a deep notch in the right valve. Inhabits

coral-reefs, where it is found half-embedded
;
Bed Sea, Indian

Ocean, Mauritius, Chinese Seas.

Plicatula, Lamarck.

Etymology
,
plicatus, plaited.

Type, P. cristata, PI. XVI., Fig. 1*7.

Shell irregular, attached by the umbo of the right valve;
valve smooth or plaited

;
hinge-area obscure

;
cartilage quite

internal
;
hinge-teeth, two in each valve ; adductor scar simple.

Animal resembles spondylus.

Distribution, 9 species. West Indies, India, Philippines,

Australia, West America.
Fossil

,

40 species. Trias— . United States, Europe, Algeria,
India.

P. Mantelli (Lea) Alabama, has the valves eared.
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Family II.—AvicULiDiE. Wing-shells.

Shell inequivalve, very oblique, resting on the smaller (right)

valve, and attached by a byssns; epidermis indistinct: outer

layer prismatic-cellular (Fig. 217), in-

terior nacreous; posterior muscular im-
pression large, sub-central, anterior small,

within the umbo
;
pallial line, irregularly

dotted
;

hinge-line straight, elongated
;

umbones anterior, eared, the posterior

ear wing-like
;
cartilage contained in one

or several grooves
;
hinge edentulous, or

obscurely toothed.

Animal with the mantle-lobes free,

their margins fringed
;
foot small, spinning a byssus

;
gills two

on each side, crescent-shaped, entirely free (Desk.) or united to

each other posteriorly, and to the mantle (as in the Oyster, and
not as in Pecten).

The wing-shells, or pearl-oysters, are natives of tropical and
temperate seas

;
there are no living species in northern latitudes,

where fossil forms are very numerous.

Avictjla (Klein), Bruguiere.

Etymology, avicula, a little bird.

Type, A. hirundo, PI. XVI., Fig. 18.

Shell obliquely oval, very inequivalve; right valve with a

byssal sinus beneath the anterior ear; cartilage pit single,

oblique
;
hinge with one or two small cardinal teeth, and an

elongated posterior tooth, often obsolete
;

posterior muscular
impression (adductor and pedal) large, sub-central; anterior

(pedal scar) small, umbonal.
Animal (of meleagrina) with mantle-lobes united at one point

by the gills, their margins fringed and furnished with a pendent
curtain

;
curtains fringed in the branchial region, plain behind

;

foot finger-like, grooved; byssus often solid, cylindrical, with
an expanded termination

;
pedal muscles four, posterior large

in front of the adductor; adductor composed of two elements;

retractors of the mantle forming a series of dots, and a large

spot near the adductor ;
lips simple

;
palpi truncated

;
gills

equal, crescentic, united behind the foot. (British Museum.)

# The cellular structure may be seen with a hand-lens, in the thin margin of the

shell, by holding it up to the light ; or on the edges of broken fragments.
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Distribution

,

25 species. Mexico, South Britain, Mediter-

ranean, India, Pacific :—20 fathoms.

Fossil

,

300 species. Lower Silurian — . World-wide.

Sub genera Maleagrinci, Lam. Margaritophora, Muhlfeldt.

M. margaritifera, PI. XYI., Pig. 19. The “pearl-oysters” are

less oblique than the other aviculce, and their valves are flatter

and nearly equal
;
the posterior pedal impression is blended

with that of the great adductor. They are found at Madagascar,

Ceylon, Swan Kiver, Panama, &c. Manilla is the chief port to

which they are taken. There are three principal kinds, which are

worth from £2 to £4 per cwt. :
— 1. The silver-lipped, from the

Society Islands, of which about twenty tons are annually im-

ported to Liverpool. 2. The black-lipped, from Manilla, of

which thirty tons were imported in 1851. 3. A smaller sort

from Panama, 200 tons of which are annually imported
;

in

1851 a single vessel brought 340 tons. (T. C. Archer.) These

shells afford the “ mother-o’ -pearl ” used for ornamental pur-

poses
;
and the “ oriental” pearls of commerce (p. 30, 31). Mr.

Hope’s pearl, said to be the largest known, measures 2 inches

long, 4 round, and weighs 1,800 grains. Pearl-oysters are found

in about 12 fathom water
;
the fisheries of the Persian Gulf and

Ceylon have been celebrated from the time of Pliny.

Malleus
,
Lam. M. vulgaris, PI. XYI., Pig. 20. The “hammer-

oyster ” is remarkable for its form, which becomes extremely

elongated with age; both ears are long, and the umbones
central. When young it is like an ordinary Avicula, with a

deep byssal notch in the right valve. 6 species. China,

Australia.

Vulsella
,
Lam. Y. lingulata, PI. XYI., Fig. 21. Synonym,

Reniella, Sw. Shell, oblong, striated, sub-equivalve
;
umbones

straight, earless. Often found imbedded in living sponges.

Distribution , 7 species. Red Sea, India, Australia, Tasmania.

Fossil, 7 species. U. Chalk — . Britain, France.

Pteroperna, Lycett, 1852. P. costatula, Desl. Shell with a

long posterior wing
;
hinge-line bordered by a groove

;
anterior

teeth numerous, minute
;
posterior one or two, long, nearly

parallel with the hinge-margin. Fossil
,
3 species. Bath oolite

;

Britain, France.

? Aucella (Pallasii), 1846. Yery inequivalve
;

left umbo pro-

minent, earless
;
right valve small and flat, with a deep sinus

beneath the small anterior ear. Fossil, 4 species, Permian —
Gault. Europe. “In i. cygnipes'we find no trace of prismatic

cellular structure or nacre, but the coarsely corrugated and

somewhat tubular structure of the Pectens.” (Carpenter.)
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Ambonychia (bellistriata), Hall, 1847. Nearly equivalve,

gibbose, oblique, obtusely winged. A. vetusta (Inoceramus,

Sby.) is concentrically furrowed
;
the right valve has a small

anterior ear (usually concealed) separated by a deep and narrow

sinus. Fossil
, 12 species. Lower Silurian — Carb. United

States, Europe.

? Cardiola (interrupta), Broderip, 1844. Equivalve, gibbose,

obliquely oval, radiately ribbed
;
beaks prominent

;
hinge-area

short and flat. Fossil, 17 species. Upper Silurian — Dev.
United States, Europe.

P Eurydesma (cordata), Morris; Devonian? New South Wales.
Shell equivalve, sub-orbicular, ventricose, very thick near the

beaks
;
ligimental area long, wide, sub-internal

;
byssal groove

close to the umbo
;
right valve with a large, blunt hinge-tooth

;

adductor impression single, placed anteriorly; pallial line dotted.

Pterineci (lsevis), Golclf. 1832. Shell thick, rather inequivalve,

very oblique and broadly winged
;
beaks anterior; sinus shallow

;

hinge-area long, straight, narrow, striated lengthwise
;
ante-

rior teeth few, radiating
;

posterior teeth laminar, elongated

;

anterior (pedal) scar deep, posterior (adductor) impression large,

very eccentric. Fossil, 32 species. Lower Silurian — Carb.

United States, Europe, Australia. Pteronites (angustatus)

M‘Coy, 1844, is thinner and has the teeth, &c., less developed.

Monotis, Bronn, 1830. M. Salinaria, Schl. Trias, Hallein.

Obliquely oval, compressed, radiated
;

anterior side short,

rounded
;
posterior slightly eared.

Synonym, ? Halohia (salinarum) Br. 1830. Trias, Hallstadt.

Semi-oval, radiated, compressed, with a shallow sinus in front
;

hinge-line long and straight.

Posidostomya, Bronn.

Synonym
,
Posidonia, Br. 1838 (not Konig). Poseidon, Neptune.

Type, P. Becheri, PI. XVI., Fig. 22.

Shell thin, equivalve, compressed, earless, concentrically

furrowed
;
hinge-line short and straight, edentulous.

Fossil, 50 species. Lower Silurian — Trias. United Stages,

Europe.

1

? Aviculo-pecten, M‘Coy, 1852.

Type, Pecten granosus, Sby. Min. Con. t. 574.

Shell inequivalve, sub-orbicular, eared
; hinge-areas flat, with

several long, narrow cartilage furrows, slightly oblique on each
side of the umbones

;
right valve with a deep and narrow byssal

**B.nus beneath the anterior ear; adductor impression large,

T 3
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simple, sub-central
;

pedal scar small and deep, beneath the

umbo.
Fossil (see Pecten). Lower Silurian — Carb. Spitzbergen —

Australia.

Gervillia, Defrance.

Etymology
,
dedicated to M. Gerville, a French naturalist.

Example, G. anceps, PI. XVII., Fig. 1.

Shell like Avicula
;
elongated

;
anterior ear small, posterior

wing-like
;
area long and flat, cartilage pits several, wide apart

;

hinge-teeth obscure, diverging posteriorly.

Fossil, 37 species. Carb. — Chalk. Europe.

Sub-genus ? Bakewellia, King. B. ceratophaga, Schl. Fossil,

5 species. Permian, Britain, Germany, Russia. Shell small,

inequivalve, cartilage pits 2—5 ;
hinge with anterior and pos-

terior teeth
; anterior muscular impression and pallial line

distinct.

Perna, Bruguiere.

Etymology, perna, a shell-fish (resembling a gammon), Pliny.

Synonyms, Melina, Retz. Isognomon, Klein. Pedalion,

Solander.

Type, P. ephippium, L. PL XVII., Fig. 2.

Shell nearly equivalve, compressed, sub-quadrate
;
area wide,

cartilage pits numerous, elongated, close-set
;
right valve with

a byssal sinus
;
muscular impression double.

The Pernas vary in form like the Aviculce

;

some are very

oblique, some very inequivalve, and many fossil species have

the posterior side produced and wing-like. In some Tertiary

Pernas the pearly layer is an inch thick.

Distribution, 18 species. Tropical seas; West Indies — India

— West America.
Fossil, 30 species. Trias — . United States, Chili, Europe.

Sub-genera, Crenatula

,

Lamk. C. viridis, PI. XVI., Fig. 24.

Shell thin, oblong, compressed
;
byssal sinus obsolete ; cartilage

pits shallow, crescent-shaped. Distribution, 8 species, North
Africa, Red Sea — China

;
in sponges. Fossil, 4 species.

Hypotrema, D’Orb, 1853. H. rupellensis
(
= ? Pulvinites

Adansonii, Defrance, 1826) ;
Coral-rag, Rochelle. Shell oblong,

inequivalve
;
right valve flat or concave, with a round byssal

foramen near the hinge
;

left valve convex, with a muscular
impression near the umbo; hinge-margin broad, curve/1, with

about twelve close-set transverse cartilage grooves.
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Inoceramus, Sowerby (1814).

Etymology, is (inos), fibre, Jceramos, shell.

Example, I. sulcatus, PI. XVII., Pig. 3.

Synonym, Catilhis, Brongn.
Shell inequivalve, yentricose, radiately or concentrically

furrowed, unibones prominent
;
hinge-line straight, elongated

;

cartilage pits transyerse, numerous, close-set.

This genus differs from Perna chiefly in form. I. involutes

has the left yalye spiral, the right opercular. I. Cuvieri attains

the length of a yard. Large flat fragments are common both

in the chalk and flints, and are often perforated by the Cliona.

Hemispherical pearls haye been found developed from their

inner surface, and spherical pearls of the same prismatic-cellular

i structure occur detached, in the chalk. (Wetherell.) The Ino-

cerami of the gault are nacreous.

Fossil, 75 species. ? Silurian — Chalk. South America,

United States, Europe, Algeria, Thibet.

Pinna, L.

Etymology, pinna, a fin or wing.

Type, P. squamosa, PI. XVI., Pig. 23.

Shell equivalve, wedge-shaped
;

umbones quite anterior

;

posterior side truncated and gaping
;
ligamental groove linear,

elongated
;
hinge edentulous

;
anterior adductor scar apical,

posterior sub-central, large, ill-defined
; pedal scar in front of

posterior adductor.

Animal with the mantle doubly fringed
;

foot elongated,

grooved, spinning a powerful byssus, attached by large triple

muscles to the centre of each yalye
;
adductors both large

;
palpi

elongated
;

gills long.

Distribution, 30 species. United States, Britain, Mediter-
ranean, Australia, Pacific, Panama.

Fossil, 60 species. Devonian — . United States, Europe,
South India.

The shell of the Pinna attains a length of two feet
;
when

:
young it is thin, brittle, and translucent, consisting almost

!' entirely of prismatic cell-layers; the pearly lining is thin,

divided, and extends less than half-way from the beak. Some
fossil Pinnas crumble under the touch into their component
fibres. The living species range from extreme low water to
60 fathoms

;
they are moored vertically, and often nearly buried

in sand, with knife-like edges erect. The byssus has sometimes
been mixed with silk, spun, and knitted into gloves, &c. (Brit.
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Mus.) A little crab which nestles in the mantle and gills of the

Pinna

,

was anciently believed to have formed an alliance with

the blind shell-fish, and received the name of Pinna-guardian

(
Pinnoteres

)
from Aristotle

;
similar species infest the Mussels

and A7iomice of the British coast.

Sub-genus, Trichites (Plott), Lycett. T. Plottii, Llhwyd.
(“ Pinnigene,” Saussure.) Shell thick, inequivalve, somewhat
irregular, margins undulated. Fossil, 5 species. Oolitic strata

of England and France. Fragments an inch or more in thick-

ness are common in the Cotteswold-hills
;
full-grown individuals

are supposed to have measured a yard across.

Family III.

—

Mytilid.®. Mussels.

Shell equivalve, oval or elongated, closed, umbones anterior,

epidermis thick and dark, often filamentose
;
ligament internal,

sub-marginal, very long
;
hinge edentulous

; outer shell layer

obscurely prismatic-cellular
;

* inner more or less nacreous;

pallial line simple
;

anterior muscular impression small and
narrow, posterior large, obscure.

Animal marine or fluviatile, attached by a byssus
;
mantle-

lobes united between the siphonal openings
;

gills two on each

side, elongated, and united behind to each other and to the

mantle, dorsal margins of the outer and innermost laminae free

;

foot cylindrical, grooved.

The members of this family exhibit a propensity for conceal'

ment, frequently spinning a nest of sand and shell-fragments,

burrowing in soft substances, or secreting themselves in the

burrows of other shells.

Mytilus, L. Sea-mussel.

Example, M. smaragdinus, PI. XVII., Fig. 4.

Shell wedge-shaped, rounded behind; umbones terminal,

pointed
;
hinge-teeth minute or obsolete

;
pedal muscular im-

pressions two in each valve, small, simple, close to the adductors.

Animal with the mantle- margins plain in the anal region,

and projecting slightly; branchial margins fringed; byssus

strong and coarse
;

gills nearly equal; palpi long and pointed,,

free.

The common edible mussel frequents mud-banks which are l

uncovered at low-water
;
the fry abound in water a few fathoms

|

deep
;
they are full-grown in a single year. From some un-

* A thin layer of minute cells may frequently be detected immediately under the

epidermis. (Carpenter.)
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known cause they are at times extremely deleterious. The
consumption of mussels in Edinburgh and Leith is estimated

at 400 bushels (= 400,000 mussels) annually
;
enormous quan-

tities are also used for bait, especially in the deep sea fishery,

for which purpose thirty or forty millions are collected yearly

in the Firth of Forth alone. (Dr. Knapp.) Mussels produce

small and inferior pearls. At Port Stanley, Falkland Islands,

Mr. Macgillivray noticed beds of mussels which were chiefly

dead, being frozen at low-water. M. biloculctris (Septifer,

Eecluz) has an umbonal shelf for the support of the anterior

adductor, like Dreissena ; it is found at Mauritius and Australia.

M. exustus (Brachydontes, Sw.) has the hinge-margin denti-

culated continuously.

Distribution
,
65 species. World-wide. Ochotsk, Behring’s

Sea, Kussian Ice-meer; Black Sea, Cape Horn, Cape, New
Zealand.

Fossil, 100 species. Silurian — . United States, Europe,

South India.

? Myalina, Koninck, 1842.

Types, M. Groldfussiana, Kon. Carb. M. acuminata, Sby.

Permian.

Shell equivalve, mytili-form
;
beaks nearly terminal, septi-

ferous internally; hinge-margin thickened, flat, with several

longitudinal cartilage-grooves
;

muscular impressions two

;

pallial line simple.

Fossil, 6 species. Carb. — Permian. Europe. The liga-

mental area resembles that of the recent Area obliquata,

Chemn. India.

Modiola, Lam. Horse-mussel.

Etymology
,
modiolus, a small measure, or drinking- vessel.

Example, M. tulipa, PI. XVII., Fig. 5. M. modiolus, p. 403,

Fig. 214.

Shell oblong, inflated in front
; umbones anterior, obtuse

;

hinge toothless
;

pedal impressions three in each valve, the
central elongated

;
epidermis often produced into long beard

-

like fringes.

Animal with the mantle-margin simple, protruding in the
branchial region

;
byssus ample, fine

;
palpi triangular, pointed.

The Modiolee are distinguished from the Mussels by their

habit of burrowing, or spinning a nest. Low water—100
fathoms.
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Distribution

,

70 species, chiefly tropical; M. modiolus, Arctio

seas — Britain.

Fossil, 150 species. Silurian ? Lias — . United States,

Europe, Thibet, South India.

Sub-genera. Lithodomus, Cuy. M. lithophaga, PI. XYII.,
Fig. 7. Shell cylindrical, inflated in front, wedge-shaped behind;

epidermis thick and dark; interior nacreous.* Distribution,

40 species. West Indies — New Zealand. Fossil, 35 species.

Carb. — . Europe, United States. The “date-shell” bores

into corals, shells (Fig. 25, p. 34), and the hardest limestone

rocks
;

its burrows are shaped like the shell, and do not admit

of free rotatory motion. The animal, which is eaten in the

Mediterranean, is like a common mussel
;
in L. patagonicus the

siphons are produced. Like other burrowing shell-fish, they

are luminous. Perforations of Lithodomi in limestone cliffs,

and in the columns of the Temple of Serapis at Puteoli, have
afforded conclusive evidence of changes in the level of sea-

coasts in modern times. (Lyell’s “ Principles of Geology.”)

Crenella, Brown. C. discors, PI. XYII., Fig. 8. (Lanistes,

Sw. Modiolaria, Beck.) Shell short and tumid, partly smooth,

and partly ornamented with radiating striae; hinge-margin
crenulated behind the ligament

;
interior brilliantly nacreous.

Animal with the anal tube and branchial margins prominent.

Distribution, 24 species. Temperate and arctic seas ; Nova
Zembla, Ochotsk, Britain, New Zealand. Low water — 40

fathoms. Spinning a nest, or hiding amongst the roots of sea-

weed and corallines. M. marmorata, Forbes, burrows in the

test of Ascidia. Fossil, 12 species. Upper Greensand —

.

Europe.
Modiolarca (trapezina), Gray

;
Falkland Islands— Kerguelen,

attached to floating sea-weed
;
mantle-lobes united, pedal open-

ing small, foot with an expanded sole, front adductor round.

M. ? pelagica, PI. XYII., Fig. 6, is found burrowing in floating

blubber, off the Cape. (Forbes.) 2 living species.

? Mytilimeria (Nuttallii), Conrad. Shell irregularly oval, thin,

edentulous, gaping posteriorly
;
umbones sub-spiral

;
ligament

short, semi-internal. Distribution, California
;

animal gre-

garious, forming a nest.

Modiolopsis (mytiloides), Hall, 1847 (
= Cypricardites, part,

Conrad. Lyonsia, part, D’Orb.). Shell like modiola, thin and

smooth, front end somewhat lobed
;

anterior adductor scar

* The outer shell-layer has a tubular structure ; the tubes are excessively minute,

eeldoin branching, oblique and parallel. '’Carpenter.

)
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large and oval. Fossil, 15 species. Silurian, United States,

Europe.

? Orthonotus (pholadis), Conrad. Lower Silurian, New York.

Shell elongated, margins parallel, umbones anterior, back

plaited.*

Myrina, Adams. Modiola pelagica, bas tbe mantle open

;

the shell is peculiar from the large size of the anterior muscular

impression; and the subcentral umbones distinguish it from
Modiolarca.

Hoplomytilus (crassus), Sdbgr. Devonian, Nassau. Shell with

a muscular plate in the umbo, like Septifer. The Mytilus

squamosus, Sby. Magnesian limestone, Brit., has a similar plate.

Hippomya. Salter.

Shell gibbous, with anterior inflated close beaks, a long

cardinal edge
;
anterior edge short, rounded, and separated by a

strong sinus from the inflated posterior ridge and slope.

Fossil, 1 species. Devonian.

Dreissena, Van Beneden.

Etymology, dedicated to Dreyssen, a Belgian physician.

Synonyms, Mytilomya, Cantr. Congeria, Partsch. Ticho-

gonia, Bossm.
Type, D. polymorpha, PI. XVII., Fig. 9. (Mytilus Volgse,

Chemn.)
Shell like Mytilus, without its pearly lining

;
inner layer com-

posed of large prismatic shells
;
um-

bones terminal
;
valves obtusely keeled

;

right valve with a slight byssal sinus
;

I anterior adductor supported on a shelf

within the beak
;
pedal impression single,

posterior.

I
Animal with the mantle closed

;
byssal

orifice small; and siphon very small, coni-

cal, plain, branchial prominent, fringed FiS- 218 - Dreissena.

inside
;
palpi small, triangular

;
foot-muscles short and thick,

close in front of the posterior adductor.

D. polymorpha is a native of the Aralo-Caspian rivers
;
in

! 1824 it was observed by Mr. J. Sowerby in the Surrey docks,

* Hall and Salter employ the name Orthonotus for such shells as Solen constrictus

Sandb. Devonian, Germany
;

Sanguinolites anguliferus, M’Coy, U. Silurian, Kendal

;

and Solenopsis minor, M’Coy, Carb. limestone, Ireland. M. D’Orbigny has mistaken
the plaits for teeth, and placed the genus with Nucula, The recent M. plicata, Lam.,
Cmrr Nicobar Islands, has the same long, straight back and plaited dorsal region.
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to which it appears to have been brought -with foreign timberi
,

in the holds of vessels. It has since spread into the canals

docks, and rivers of many parts of England, France, anc

Belgium, and has been noticed in the iron water-pipes o:

London, incrusted with a ferruginous deposit. (Cunnington.)

Distribution

,

15 species. Europe, America, Africa.

Fossil, 13 species. Eocene—. Britain, Germany.

Family IY.—Arcade.

Shell regular, equivalve, with strong epidermis; hinge with,

a long row of similar, comb -like teeth
;
pallial line distinct

;

muscular impressions subequal. Structure corrugated, with,

vertical tubuli in rays between the ribs or striae. (Carpenter.].

Animal with the mantle open
;
foot large, bent, and deeply

grooved
;

gills very oblique, united posteriorly to a membranous
septum.

Akca, L.

Etymology, area, a chest.

Tyjpe, A. Noae, PL XVII., Fig. 12.

Synonyms, Barbatia, Gray; Anomalocardia, Klein; Scapharca,

Gray
;
Scaphula, Benson.

Examples, A. granosa, PI. XVII., Fig. 10. A. pexata, Fig. 11.

A. zebra, Fig. 13.

Shell equivalve or nearly so, thick, sub-quadrate, ventricose, i

strongly ribbed or cancellated
;
margins smooth or dentated, <

close or sinuated ventrally
;
hinge straight, teeth very numerous,

transverse
;
umbones anterior, separated by a flat, lozenge- -

1

shaped ligamental area, with numerous cartilage-grooves; I

pallial line simple
;

posterior adductor impression double

;

pedal scars 2, the posterior elongated.

Animal with a long pointed foot, heeled, and deeply groved

;

mantle furnished with ocelli
;
palpi 0 ;

gills long, narrow, less

striated externally, continuous with the lips
;
hearts two, each

with an auricle.

The name Bysso-arca was chosen unfortunately by Swainson,

for the typical species of the genus, in which the byssal orifice

is sometimes very large (PI. XVII., Fig. 13). The byssus is a

horny cone, composed of numerous thin plates, occasionally

becoming solid and calcareous
;

it can be cast off and re-formed

with great rapidity. (Forbes.) The Areas with close valves

have the left valve a little larger than the right, and more

ornate.

The Bysso-arks secrete themselves under stones at low water,
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iu crevices of rocks, and the empty burrows of boring mollusks
;

they are often muck worn and distorted. The genus Palaarca

probably belongs here
;
we have not been able to ascertain the

generic characters
;
but they may be found in the Memoirs of

the Geol. Surv., Canada, Vol. III., under the head Cyrtodonta.

Distribution
,
140 species. World wide, most abundant in warm

seas; low water—230 fathoms (A. imbricata, Poli). Prince-

Regent Inlet
(
A . glacialis). A scaphula, Benson, is found in

the Ganges and its branches, from Calcutta to Humeerpoor on

the Jumna, 1,000 miles from the sea. A second species has

been found in the river Tenasserim, Birmah. The hinge is

edentulous in the centre, and the posterior teeth are laminar

and branched
;
the elements of the posterior muscular impres-

sion are distinct.

Fossil
,

400 species. Lower Silurian— . United States,

Europe, South India.

CucuLLiEA, Lamarck.

Etymology
,
cucullus, a cowl.

Type
, C. concamerata, PI. XVII., Pig. 14.

Shell sub-quadrate, ventricose
; valves close, striated

;
hinge-

teeth few and oblique, parallel with the hinge-line at each end ;

posterior muscular impression bounded by an elevated ridge.

Distribution
,
2 species. Mauritius, Nicobar, China.

Fossil, 240 species. Lower Silurian. North America, Pata-
gonia, Europe.

Sub-genus, Macrodon, Lycett. M. Hirsonensis, PL XVII.,
Fig. 15. Shell with a few oblique anterior teeth and one or

more long laminar posterior teeth. The Ark-shells of the

Palaeozoic and secondary strata have their anterior teeth more
or less oblique, like Area, the posterior teeth parallel with the

hinge-line like Cucullcea

;

their valves are close or gaping below
;

their umbones frequently sub-spiral
;
and the hinge-area is

often very narrow, and in some species only the posterior moiety
is visible.

Parallelopipedum, Klein. The outermost hinge-teeth short,

and perpendicular to the hinge-line; teeth developed along
the whole length of the hinge.

Pectunctjltjs, Lam.

Type, P. pectiniformis, PL XVII., Fig. 16. (Area pectun-
culus, L.)

Shell orbicular, nearly equilateral, smooth or radiately striated;

umbones central, divided by a striated ligamental area
;
hingo
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with a semicircular row of transverse teeth; adductors sub-
equal

;
pallial line simple

;
margins crenated inside.

Animal with a large crescent-shaped foot, margins of the

sole undulated
;
mantle open, margins simple, with minute

ocelli
;

gills equal, lips continuous with the gills.

Distribution
,
58 species. West Indies, Britain, India, New

Zealand, West America; ranging from 8 to 60, rarely 120

fathoms.

Fossil, 80 species. Neocomian— . United States, Europe
South India.

The teeth of Pectunculus and Area increase in number with

age, by additions to each end of the hinge-line, but sometimes
the central teeth are obliterated by encroachments of the liga-

ment.

Limopsis, Sassi, 1827.

Type, L. aurita, PI. XYII., Fig. 17.

Synonym, Trigonoccelia, Nyst. Pectunculina, D’Orb.
Shell orbicular, convex, slightly oblique

;
ligamental area

with a triangular cartilage-pit in the centre
;

hinge with 2 !

equal, curved series of transverse teeth.

Distribution
,
4 species. Eed Sea (Nyst.), Japan, Britain.

Mr. M‘Andrew has dredged L. pygmcea, living, on the coast

of Finmark
;

it is a fossil of the Pliocene of England, Belgium,

and Sicily.

Fossil, 36 species. Bath-oolite— . United States Europe.

Nucula, Lam.

Etymology, diminutive of mix, a nut.

Example
,
N. Cobboldioe, PI. XYII., Fig. 18

Shell trigonal, with the umbones turned towards the short

posterior side
;
smooth or sculptured, epidermis olive, interior

pearly, margins crenulated
;

hinge with prominent internal

cartilage-pit, and a series of sharp teeth on each side
;
pallial

line simple.

Animal with the mantle open, its margins plain
; foot large,

deeply fissured in front, forming when expanded a disk with

serrated margins
;
mouth and lips minute, palpi very large,

rounded, strongly plaited inside and furnished with a long con-

voluted appendage
;

gills small, plume-like, united behind the

foot to the branchial septum.

The Nucula uses its foot for burrowing, and Professor Forbes

has seen it creep up the side of a glass of sea-water. The labial

appendages protrude from the shell at the same time with the
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foot. N. mirabilis, Adams, from Japan, is sculptured like the

extinct N. Cobboldice.

Distribution, 70 species. United States, Norway, Cape,

Japan, Sitka, Chili. On coarse bottoms, from o—100 fathoms.

Fossil, 177 species. Lower Silurian ?— . Trias— . America,

Europe, India.

Sub-genera. Nuculina, D’Orb.* 1847. N. miliaris, PI. XVII.,

Fig. 19. Shell minute
;
teeth few, in one series, with a posterior

lateral tooth. Eocene, France. Nucinella (ovalis), Searles-

Wood, 1850 (— Pleurodon, Wood, 1840), a minute shell from

the Coralline crag of Suffolk, is described as haying an external

ligament.

? Stalagmium (margaritaceum), Conrad, 1833=Myoparo cos-

tatus, Lea. Eocene, Alabama. F S.Nystii, Galeotti (Nucunella,

D’Orb.). Eocene, Belgium. Shell like Limopsis ; ligamental

area narrow, wholly posterior.

Isoarca, Munster, 1842.

Type, I. subspirata, M. Oxford Clay, France, Germany.
Synonym, Noetia, Gray.

Shell yentricose ;
beaks large, anterior, often sub- spiral

;

igament entirely external
;
hinge -line curved, with two series

ff transverse teeth, smallest in the centre
;
pallial line simple.

I. Logani (Ctenodonta), Salter, Lower Silurian, Canada, is

3 inches long, and has the ligament preserved.

Fossil, 14 species. Lower Silurian—Chalk. North America.

Europe.

Sub-genera. Cucullella, M‘Coy. C. antiqua, Sby. Upper
Silurian, Herefordshire. Shell elliptical, with a strong rib

behind the anterior adductor impression.

Lunularca
,
Gray. Part anterior to the umbo toothless, with

i lunule.

Leda, Schumacher.

Etymology, Leda, in Greek mythology, mother of Castor and
Pollux.

Synonym, Lembulus (Leach) Eisso.

Example, L. caudata, PI. XVII., Fig. 20.

Shell resembling Nucula ; oblong, rounded in front, produced
hnd pointed behind; margins even; pallial line with a snail

jsinus
;
umbonal area with a linear impression joining the ante-

rior adductor.

Animal furnished with two partially-united, slender, unequ il,

* N. donaciformis, Parreyss, from the White Nile, is a crustacean
!
(Estheria.)

I
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siphonal tubes (Forbes)
;

gills narrow, plume-like, deeply;
laminated, attached throughout; mantle-margin with small
ventral lobes forming by their apposition a third siphon.

Distribution, 80 species. Northern and Arctic Seas, 10

—

l.bO fathoms. Siberia, Melville Island, Massachusetts, Britain,:
Mediterranean, Cape, Japan, Australia.

Fossil, 190 species. United States, Europe, South India.
Sub-genus, Yoldia, Moller (dedicated to the Countess Yoldi).

(From a drawing by Albany Hancock, Esq.) The internal organs are represented

as seen through the mantle, on the removal of the right valve.

a, a, adductors
; p, p, pedal muscles ; l ,

ligament
; g, gills

; s, siphons (much con-

tracted) ; t, c, labial palpi and appendages
; i, intestine

; /, foot ; x, x, lateral muscles o;

the foot ; m, pallial line.

Y. myalis, PI. XVII., Fig. 21. Shell oblong, slightly attenuated

behind, compressed, smooth or obliquely sculptured, with dart

olive shining epidermis
;
external ligament slight

;
cartilage as

in Leda

;

pallial sinus deep. Animal with the branchial and

anal siphons united, retractile
;
palpi very large, appendiculate

;

gills narrow, posterior
;
foot slightly heeled, deeply grooved,

its margins crenulated
;
intestine lying partly close to the right

r

side of the body, and producing an impression in the shell ; .

mantle-margin plain in front, fringed behind; destitute oi

ventral lobes. Distribution, Arctic and Antarctic Seas, Green- •

land, Massachusetts, Brazil, Norway, Kamtschatka. Yoldia

limatula (Fig. 220) has been dredged, alive, by Mr. M‘Andrew,
on the coast of Finmark. It is also found in Portland Harbour,

Massachusetts. The animal is very active, and leaps to an

astonishing height, exceeding in this faculty the scollop-shells.-
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(Dr. Mighels.) Fossil, Pliocene—
.

(Crag and Glacial deposits.)

England, Belgium.

Fig. 220. Toldia limatula (after Barrett).

Solenella, Sowerby.

Type, S. Norrisii, PI. XVII., Fig. 22. S. ornata, Fig. 23.

Synonyms, Malletia, Desm. Ctenoconcba, Gray. Neilo,

Adams.
Shell oval, or ark-sbaped, compressed, smooth or concentri-

cally furrowed, epidermis olive
;
ligament external, elongated,

prominent : hinge with an anterior and posterior series of fine

sharp teeth
;

interior sub-nacreous
;

pallial sinus large and
deep ; anterior adductor giving off a long oblique pedal line.

Animal like Toldia; mantle-margins slightly fringed and
furnished with ventral lobes

;
siphonal tubes united, long, and

slender, completely retractile
;
palpi appendiculated, convoluted,

as long as the shell
;

gills narrow, posterior
;
foot deeply cleft

;

forming an oval disk, even-margined and striated across.

Distribution, 2 species. Valparaiso, New Zealand (shell like

S. ornata).

Fossil, 1 species. Miocene. Point Desire, Patagonia.

? Solemya, Lamarck.

Type, S. togata, PI. XXII., Fig. 17.

Synonym, Solenomya, Menke.
Shell elongated, cylindrical, gaping at each end; epidermis

dark, horny, extending beyond the margins
; umbones poste-

rior
;

hinge edentulous
;

ligament concealed
;

pallial line

obscure. Outer layer of long prismatic cells, nearly parallel

with the surface, and mingled with dark cells, as in Pinna ;

inner layer also cellular.

Animal with the mantle lobes united behind, with a single

siphonal orifice, hour-glass shape, and cirrated
; foot probos

cidiform, tnlncated and fringed at the end
;

gills forming a
single plume on each side, with the laminae free to the base

;

palpi long and narrow, nearly free.
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Tlie shell resembles Glycimeris in the shortness of its posteriori

side, and the extraordinary development of its epidermis
;
tht >

animal most resembles Leda in the structure of its foot anc 1

gilte.

Distribution
,
4 species. United States, Canaries, West Africa

(Gaboon River), Mediterranean, Australia, New Zealand.

Burrowing in mud
;
2 fathoms.

Fossil, 4 species. Carb. — . Britain, Belgium.

Family Y.—Trigoniad^e.

Shell equivalve, close, trigonal, with the umbones directed 1

posteriorly
;
ligament external

;
interior nacreous

; hinge-teethu

few, diverging
;
pallial line simple.

Animal with the mantle open
;
foot long and bent

;
gills two

on each side, recumbent
;
palpi simple.

Trigonia, Bruguiere (not Aublet).

Etymology
,
Trigonos, three-angled.

Synonym
,
Lyriodon, G. Sowerby.

Example, T. Costata, PI. XVII., Fig. 24. T. pectinata, Fig.

221 .

Shell thick, tuberculated, or ornamented with radiating or-

concentric ribs
;

posterior side

angular; ligament small andi

prominent
;

hinge-teeth 2.3, i

diverging, transversely stri- -
j

ated
;
centre tooth of left valve i

divided
;
pedal impressions in

front of the posterior adductor,

and one in the umbo of the

left valve
;

anterior adductor
'

impression close to the umbo.
Animal with a long and

j

Fig. 221 . Trigoma pectinata* pointed foot, bent sharply, heel ;

prominent, sole bordered by two crenulated ridges
;
palpi small

and pointed
;

gills ample, the outer smallest, united behind the

body to each other and to the mantle.

The shell of Trigonia is almost entirely nacreous, and usually

wanting or metamorphic in limestone strata
;
casts of the in-

* Fig. 22l. From a specimen in alcohol; the gills slightly curled and contracted,

they should terminate near the margin, between the arrows which indicate the inhalent

and exhalent currents : a , a', adductors ; k l, ligament
; t , t\ dental sockets ; o, rnouthf

1 1, labial tentacles or palpi; p, pallial line; m, margin
; /, foot; v, cloaca.
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terior are called “ horse-heads” by the Portland quarry-men ;*

they spoil the stone. Silicified casts have been found at Tiabury,

in which the animal itself, with its gills, was preserved.-}- The
species with the posterior angle of the shell elongated, have a

siphonal ridge inside. The epidermal layer of the recent shell

consists of nucleated cells, forming a beautiful microscopic

object. A Trigonia placed by Mr. S. Stutchbury on the gunwale
of his boat leapt overboard, clearing a ledge of four inches

;
they

are supposed to be migratory, as dredging for them is very

uncertain, though they abound in some parts of Sydney Harbour.
Distribution

,
3 species (or varieties P), Australia.

Fossil, 100 species. Trias — Chalk (not known in Ter-

tiaries). Europe, United States, Chili, Algeria, Cape, South
India.

Myophoria, Bronn, 1830.

Type
,
M. vulgaris, Schl.

Synonym, Cryptina (Kefersteinii), Boue.

Shell trigonal, umbones turned forwards : obliquely keeled
;

smooth or sculptured; teeth 2.3, striated obscurely, centre

tooth of left valve simple, anterior of right valve prominent;
mould like Trigonia. M. decussata, PL XVII., Eig. 25, has
a lateral tooth at the dorsal angle of the left valve.

Fossil, 16 species. Trias: Germany, Tyrol.

Axintjs, Sowerby, 1821.

Type, A. obscurus, Sowerby.

Synonym, Schizodus, King (not Waterhouse).

Shell trigonal, rounded in front, attenuated behind
;
rather

thin, smooth, with an obscure oblique ridge
;
ligament external

;

hinge-teeth 2.3, smooth, rather small
; anterior adductor

! slightly impressed, removed from the hinge, with a pedal scar

close to it
;
pallial line simple.

Fossil, 20 species. Upper Silurian — Muschelkalk. United
States, Europe. Mactra trigonia, Goldf. Isocardia axiniformis.

Ph. Anatina attenuata and Dol'abra securiformis, M'Coy, pro-
bably belong to this genus. Dolabra equilateralis, Amphidesma
subtruncatum, with many others from the Palaeozoic rocks, may
constitute a distinct genus, but their generic character has yet

[ to be discovered.

i

CTJRTONOTTJS. Salter.

Thickened 'hinge-plate, with a single strong triangular central

* See Plott’s Oxfordshire, T. vii. Fig. 1.

t In the collection of the late Miss Benett of Warminster, now in Philadelphia.
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tooth on each valve. Eight valve plate with an obscure tooth

behind the central one. Anterior muscular scar deep
;

pallia]

impression entire.

Fossil, 6 species. Devonian, Britain.

Psetjdaxintjs, Salter.

Type, P. (Anodontopsis) securiformis, M‘Coy, and P. trigonus.

Shell thin, edentulous, convex with prominent umbones, and
a strong posterior carinated edge

;
beaks anterior

;
no lunette.

Lyrodesma, Conrad, 1841.

Type, L. plana, New York.
Synonym, Actinodonta, Phil.

Shell trigonia-shaped, rather elongated, with a striated pos-

terior area ; hinge with several (5—9) radiating teeth, striated

across
; ligament external.

Fossil, 4 species. Lower Silurian : Canada, United States,

Britain.

Family VI.

—

Unionid^e. Naides.

Shell usually regular, equivalve, closed
;
structure nacreous,

with a very thin prismatic-cellular ^ayer beneath the epidermis

;

epidermis thick and dark; ligament external, large and pro-
minent

; margins even
;
anterior hinge-teeth thick and striated,

posterior laminar, sometimes wanting
;
adductor scars deeply

impressed; pedal scars three, distinct, two behind the anterior-

adductor, one in front of the posterior.

Animal with the mantle-margins united between the siphonal

orifices, and, rarely, in front of the branchial opening; anal

orifice plain, branchial fringed; foot very large, tongue-shaped,

compressed, byssiferous in the fry
;

gills elongated, sub-equal,

united posteriorly to each other and to the mantle, but not to

the body; palpi moderate, laterally attached, striated inside;

lips plain. Sexes distinct.

The river mussels are found in thepondsand streams of all parts -

of the world. In Europe the species are few, though specimens s

are abundant; in North America both species and individuals'

abound. All the remarkable generic forms are peculiar to

South America and Africa. Two of these are fixed, and irre- -

gular when adult, and have been placed with the chamas and

oysters by the admirers of artificial systems
;
fortunately, how- -

ever, M. D’Orbigny has ascertained that the Mulleria ,
which
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:

is fixed and mono-myary when adult, is locomotive and di-myarv

when young !

*

Like other fresh-water shells, the na'ids are often extensively

eroded by the carbonic acid dissolved in the water they inhabit

(p. 31). f This condition of the umbones is conspicuous in the

great fossil Uniones of the Wealden, but cannot be detected in the

Cardinice
,
and some other fossils formerly referred to this family.

The outer gills of the female unionidae are filled with spawn
in the winter and early spring

;
the fry spins a delicate, ravelled

byssus, and flaps its triangular valves with the posterior shell-

muscle, which is largely developed, whilst the other is yet

inconspicuous. The shells of the female river-mussels are rather

shorter and more ventricose than the others.

Uftio, Retz. River-mussel.

Etymology
,
unio, a pearl (Pliny).

Example, U. litoralis, PI. XVIII., Fig. 1.

Shell oval or elongated, smooth, corrugated, or spiny, becom-
ing very solid with age; anterior teeth 1.2, or 2.2, short, irre-

gular; posterior teeth 1.2, elongated, laminar.

Animal with the mantle-margins only united between the

siphonal openings
;

palpi long, pointed, laterally attached.

(Fig. 209, p. 399.)

U. plicatua (Symphynota, Sw. Dipsas, Leach) has the valves

produced into a thin, elastic dorsal wing, as in Hyria.\ In
the Pearl-mussel, XJ. Margaritiferus (Margaritana, Schum.

1 Alasmodon, Say, Baphia, Meusch.), the posterior teeth become
obsolete with age. This species, which afforded the once famous

i British pearls, is found in the mountain streams of Britain,

Lapland, and Canada : it is used for bait in the Aberdeen Cod-
fishery. The Scotch pearl-fishery continued till the end of the

last century, especially in the river Tay, where the mussels
were collected by the peasantry before harvest time. The pearls

* In the synopsis at p. 406, it will be seen that each of the principal groups of bi-

valves contains members which are fixed and irregular, and others which are byssi-

0 ferous, or burrowing, or locomotive.

t Probably many of the organic acids, produced by the decay of vegetable matter,

issist in the process. It has been suggested that sulphuric acid may sometimes be set

free in river-water, by the decomposition of iron pyrites in the banks ; but Prof. Boye
of Philadelphia, states that it has not been detected in any river of the United states

where the phenomenon of erosion is most notorious.

J This is the species in which the Chinese produce artificial pearls by the introduc-

tion of shot, &c., between the mantle of the animal and its shell (p. 38) ; Mr. Gask in

Las an example containing two strings of pearls, and another in the Brit. Mus. has a

number of little josses made of bell-metal, now completely coated with pearl, in its

interior.

U
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were usually found in old and deformed specimens
; round

pearls about tho size of a pea, perfect in every respect, were
worth £3 or £4. (Dr. Knapp.) An account of the Irish pearl-

fishery was given by Sir R. Redding, in the Phil. Trans., 1693.

The mussels were found set up in the sand of the river-beds with

their open side turned from the torrent
;
about one in a hundred

might contain a pearl, and one pearl in a hundred might be

tolerably clear. (See p. 30).

Distribution
,
420 species. North America, South America,

Europe, Africa, Asia, Australia.

Fossil, 50 species. Wealden — . Europe, India.

Sub-genera, Monocondylcea
,
D’Orbigny. M. Paraguayana,

PI. XVIII.
,
Fig. 2.

Shell with a single large, round, obtuse cardinal tooth in each

valve ;
no lateral teeth.

Distribution, 6 species. South America.

Hyria
,
Lam. H. syrmatophora, PI. XVIII., Fig. 3. Synonyms,

Pachyodon and Prisodon, Schum. Shell Area-shaped, hinge-line

straight, with a dorsal wing on the posterior side ; teeth elon-

gated, transversely striated. Distribution, 4 species. S. America.

Castalja, Lamarck.

Type, C. ambigua, PI. XVIII., Fig. 4.

Synonym, Tetraplodon, Spix.

Shell ventricose ;
trigonal

;
umbones prominent, furrowed

;

hinge-teeth striated; anterior 2.1, short; posterior 1.2, elon-

gated.

Animal with mantle-lobes united behind, forming two distinct

siphonal orifices, the branchial cirrated.

Distribution, 3 species. Rivers of South America, Guiana,

Brazil.

Anodon, Cuvier. Swan-mussel.

Type, A. cygneus, Fig. 208, p. 398.

Etymology
,
anodontos

,
edentulous.

Shtll like unio, but edentulous
;
oval, smooth, rather thin,

compressed when young, becoming ventricose with age.

Animal like unio : the outer gills of a female have been com-

puted to contain 300,000 young shells. (Lea.) See p. 14.

Distribution, 100 species. North America, Europe, Siberia.

Fossil
,
8 species. Eocene— . Europe.

M. D’Orbigny relates that he found great quantities of small

Anodons
(
Bysso-anodonta Paraniensis, D’Orbigny) 4 lines in

length, attached by a byssus, in the River Parana, above

Corrientes.
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Tfedina, Lamarck.

Synonyms, Mutela, Scop. Spatha, Lea (including Mycetopus).

Leila, Gray.

Type
,
I. exotica, PI. XVIII., Fig. 5.

Etymology
,
iris , th© rainbow.

Shell oblong
;
umbones depressed

;
hinge-line long, straight,

attenuated towards the umbones, crenated by numerous unequal

teeth
;
ligament long and narrow.

Animal with mantle-lobes united posteriorly, forming two
short siphons

;
mouth and lips small

;
palpi immense, oval

;
gills

united to the body.

Iridina ovaia (Pleiodon, Conrad) has a broader hinge-line.

Distribution

,

9 species. Rivers of Africa, Nile, Senegal.

Mycetoptjs, D’Orbigny.

Etymology, muJces, a mushroom, pous, the foot.

Type, M. soleniformis, PI. XVIII., Fig. 6.

Shell elongated, sub-cylindrical, gaping in front
;

margins
sub -parallel, hinge edentulous.

Animal with an elongated, cylindrical foot, expanded into a

disk at the end
;
mantle open

;
gills equal

;
palpi short.

Distribution, 3 species. River Parana, Corrientes
; River

Amazon, Bolivia.

.ZEtheria, Lamarck.

Type, 2E. semilunata, PI. XVIII., Fig. 7. (
Aitherios

,

aerial.)

Shell irregular, inequivalve
;

attached by the umbo, and
tubular processes of one of the valves, usually the left ; epidermis

thick, olive
;
interior pearly, blistered (as if with air-bubbles)

;

hinge edentulous
;
ligament external, with a conspicuous area

and groove in the fixed valve ; two adductor impressions, the

anterior very long and irregular
;
pallial line simple.

Animal with the mantle-lobes open
;
body large, oblong, pro-

jecting backwards; no trace of afoot; palpi large, semi-oval;
gills sub-equal, plaited, united posteriorly, and to the body and
mantle.

Distribution

,

4 species. River Nile, from first cataracts to

Fazool;* River Senegal.

Mulleria, Ferussac.

Dedicated to Otto Frid. Muller, author of the “ Zoologia
Danica.”

Type, M. lobata, Fer., Fig. 222.

Synonym, Acostsea (Guaduasana), D’Orbltroy.

* The “ fresh-water oysters ” discovered by Bruce.

u 2
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Shell when young free, equivalve, Anoacn-shaped.. v/ith a long
and prominent ligament, and two adductor impressions

;
adult

irregular, inequivalve, attached by the right valve
;
umbooes

elongated, progressively filled up with shell, and forming an
irregular “ talon ” in front of the fixed valve; epidermis thick;
ligament in a marginal groove

;
interior pearly, muscular

Fie;. 322. Mullena lobata, Fer. (Original.)

impressions single, posterior. Fig. 222 represents the left, or

attached valve, showing the single muscular impression, and
projecting spur with the nucleus, consisting of both valves of the

fry., united, and filled up with shell.*

Distribution
,
Eiver Magdalena, near Bogota, New Granada.

Mr, Isaac Lea ha3 determined the identity of Mulleria and
Aoustcea by examination of Ferussac’s type, and the suite of

specimens, of different ages, in the collection of M. D’Orbigny. f

Section B.

—

Siphonida.

Animal with vospiratory siphons
;
mantle-lobes more or less

\nited.

a. Siphons short, pallial line simple; Intogro-pallialia.

* M. D’Orbigny very liberally placed his suite of specimens of this remarkable

genus in the British Museum. Oci., 1854.

’ Tiio ohIj ap*uunanof Mulleria in England, prior to the acquisition of the D’Orbigny

coll ct -'on, was purchased many years ago by Mr. Thomas Norris of Bury, for £20.
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Family YII.

—

Chamid^e.

Shell inequivalve, thick, attached
;
beaks sub-spiral

;
ligament

external
;
hinge-teeth 2 in one valve, 1 in the other

;
adductor

impressions large, reticulated
;
pallial line simple.

Animal with the mantle closed
;
pedal and siphonal orifices

small, sub-equal
;
foot very small

;
gills two on each side, very

unequal, united posteriorly.

Chama (Pliny), L.

Example, C. macrophylla, PI. XVIII., Pigs. 8, 9.

Synonym, Arcinella, Schum.
Shell attached usually by the left umbo ;

valves foliaceous, the

upper smallest
;
hinge-tooth of free valve thick, curved, received

between two teeth, in the other; adductor impressions large,

oblong, the anterior encroaching on the hinge-tooth.

Animal with the mantle-margins united by a curtain, with

two rows of tentacular filaments
;
siphonal orifices wide apart,

branchial slightly prominent, fringed, anal with a simple valve

;

foot bent, or heeled
;
liver occupying the umbo of the attached

valve only
;
ovary extending into both mantle-lobes, as far as

F\g. 223. Right side. Fig. 224. Left side.

Fig. 223. Right side, with the umbonal portion of the mantle removed.
Fig. 224. Left side, showing the relative extent of the liver and ovarium.

a, a, adductors ; m, pallial line ; e, excnrrent orifice ; b, branchial
; /, foot and

pedal orifice; p, posterior pedal muscle; t, palpi
; g, gills (contracted)

;
l, liver; o,

ovarium ; d, dental lobes.

the pallial line
;
lips simple, palpi small and curled

;
gills deeply

I plaited, the outer pair much shorter and very narrow, furnished
with a free dorsal border, and united behind to each other, and
to the mantle

;
adductors each composed of two elements.
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The shell of Clicima consists of three layers
;

the external*

coloured layer is laminated by oblique lines of growth, with cor-

rugations at right angles to the laminae
;
the foliaceous spines

contain reticulated tubuli
;
the middle layer is opaque white,

and consists of ill-defined vertical prisms or corrugated struc-

ture
;
the inner layer, which is translucent and membranous,

is penetrated by scattered vertical tubuli
;
the minute processes

that occupy the tubuli give to the mantle (and to the casts of the

shell) a granular appearance (Fig. 224, l, m).

Some Chamas are attached indifferently by either valve ;
when

fixed by the right valve the dentition is reversed, the left valve

having the single tooth. Cliama arcinella
,
which is always

attached by the right umbo, has the normal dentition 1:2; it

is nearly regular and equivalve, and has a distinct lunule.

Distribution, 50 species. Tropical seas, especially amongst
coral reefs;—50 fathoms. West Indies, Canaries, Mediterranean,

India, China.

Fossil, 40 species. Green-sand— . United States, Europe.

Sub-genus ? Monopleura; Matheron (= Dipilidia, Math.).

M. imbricata, Math. Fig. 226. Neocomian, Southern France.

Fig. 225. Bi-radiolites
,
-§- Fig 226. Monopleura

,

p, point of attachment; l, ligamental groove ; a, a, corresponding areas.

Shell attached by the dextral umbo
; valves alike in structure

and sculpturing
;
fived valve straight, inversely conical, with a

long, straight ligamental groove, and obscure hinge-area
;
oper-

cular valve flat or convex, with an oblique, sub-marginal umbo.
Fossil, 10 species. Neocomian—Chalk. France, Texas. They
are commonly found in groups, adhering laterally, or rising one

above the other
;
the casts of such as are known are quite simple

and chama-like.
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Diceras, Lamarck.

Type

.

D. arietimim, PI. XVIII., Figs. 10 and 11, and Figs.

227 and 228.

Shell sub-equivalve, attached by either umbo
;
beaks yery

prominent, spiral, furrowed externally by ligamental grooves

;

hinge yery thick, teeth 2.1, prominent; muscular impressions

bounded by long spiral ridges, sometimes obsolete.

Distribution, 5 species. Middle oolite. Germany, Switzer-

land, France, Algeria.

Diceras differs from Cliama in the great prominence of both

its umbones, in haying constantly two hinge-teeth in the right

Fig. 227. Diceras arietinum, Fig. 228. Reqxaenia ammonia, f.

a, point of attachment ; l, l, ligamental grooves
; t, posterior adductor inflection.

valve and one in the left, and in the prominent ridges bordering

the muscular impressions. Similar ridges exist' in Cucullcea,

Megalodon
,

Cardilia, and the Hippurite
;

they produce deep

spiral furrows on the casts, which are of common occurrence in

the Coral-oolite of the Alps. One or both the anterior furrows

(Fig. 229, t, t
)
are frequently obsolete. The dental pits are

much deeper than the teeth which they receive, and are sub-

spiral, giving rise to bifid projections (c, c) on the casts
;
the

single tooth in the left valve consists of two elements, and the

cavity
(
fosset

)
which receives it is divided at the bottom.

Kequienia, Matheron,

Dedicated to M. Requien, author of a Catalogue of Corsican

Mollusca.

Example, R. Lonsdalii, PI. XVIII., Fig. 12 and Fig. 230.

R. ammonia. Fig. 189.

Shell thick, very inequivalve, attached by the left umbo
;
liga-

ment external
;

teeth 2:1; left valve spiral, its cavity deep,
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not camerated
;
free valve smaller, sub-spiral

;
poste.’ior ad-

ductor bordered by a prominent sub-spiral ridge in eacn valve.

The shell structure of Bequienia is like that of Chama. The
relative size of the valves is subject to much variation

;
in R.

Fig. 229. Diceras, f. Fig. 230. Keqr,imia. %

internal casts; a, point of attachment ; c, c\ casts of dental pits, t. c

,

furrows

produced by spiral ridges. (Mus. Brit.)

Favri (Sharpe) they are nearly equal. The hinge-teeth are like

those of Diceras ; the cavity for the posterior tooth of the right

valve is very deep and sub-spiral (Fig. 230, c'). The internal

muscular ridges are produced by duplicatures of the shell-wall,

and are indicated outside by grooves (Fig. 229, £'). In B. sub-

tfqualie and Toucasiana there is a second parallel ridge, as in

Hippurites and Caprotina.

Fossil
, 7 species. Neocomian — L. Chalk. Britain, France,

Spain, Algeria, Texas.

Family VIII.—Hippuritiile.

(Order Budistes
,
Lamarck.)

Shell inequivalve, unsymmetrical, thick, attached by the

right umbo
;
umbones frequently camerated ; structure and

sculpturing of valves dissimilar
;
ligament internal

;
hinge-teeth

1:2; adductor impressions 2, large, those of the left valve on

prominent apophyses
;
pallial line simple, sub-marginal.

The shells of this extinct family are characteristic of the

cretaceous strata, and abound in many parts of' the Peninsula,

the Alps, and Eastern Europe, where the equivalent of the

Lower Chalk has received the name of “Hippurite limestone.”

They occur also in Turkey and in Egypt, and Dr. F. Rcemerhas
found them in Texas and Guadaloupe. The structure of these

shells has been fully described in the Quarterly Journal cf the
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Geological Society of London. In all the genera the shell con-

sists of three layers
,
but the outermost, which is thin and com-

pact, is often destroyed by the weathering of the specimens.

The principal layer in the lower valve of the Hippurite is not

really very different from the upper valve in structure; the

laminae are corrugated, leaving irregular pores, or tubes, parallel

with the long axis of the shell, and often visible on the rim.

The umbo of the upper valve of the Radiolite is marginal in the

young shell. (Q. J. Geol. Soc., vol. xi. p. 40.)

They are the most problematic of all fossils
;

there are no
recent shells which can be supposed to belong to the same
family

;
and the condition in which they usually occur has in-

volved them in greater obscurity.* The characters which
determine their position amongst the ordinary bivalves are the

following :

—

1. The shell is composed of three distinct layers.

2. They are essentially unsymmetrical, and right-and-left

valved.

3. The sculpturing of the valves is dissimilar.

4. There is evidence of a large internal ligament.

5. The hinge-teeth are developed from the free valve,

6. The muscular impressions are 2 only.

7. There is a distinct pallial line.

The outer layer of shell in the Radiolite consists of prismatic

cellular structure (Fig. 232) ;
the prisms are perpendicular to

the shell-laminae, and often minutely subdivided. The cells

appear to have been empty, like those of Ostrea (p. 407). f Tho
inner layer, which forms the hinge and lines the umbones is

sub-nacreous, and very rarely preserved. It is usually replaced

by calcareous spar (Fig. 239), sometimes by mud or chalk, and
very often it is only indicated by a vacuity between the outer

shell and the internal mould (Fig. 244). The inner shell-layer

* 1. Buch regarded them as Corals. 1840, Leona, and Broun ,/ahrb. p. 573.

2. Desmoulins, as a combination of the Tunicary and Sessile Cimpede.

3. Dr. Carpenter, as a “ group intermediate between the Conchifern a 'id Cirripeda .”

An. Nat. Hist. XII. 390.

4. Prof. Steenstrup, of Copenhagen, as Annelids,

5. Mr. D. Sharpe refers Hippurites to the Balani ; Caprinella to the Chamacese.
6. La Peyrouse considered the Hippurites Ortkoceratn

;

the Radioiitee, Chtracea.

7. Goldfuss and D’Orbigny place them both with the Rracfiiopoda .

8. Lamarck and Rang, between the Brachiopoda and Ostracea.

9. Cuvier and Owen, with the Lamellibranchiate bivalves.

10. Deshayes, in the same group with ./Etheria.

11. Quenstedt, between the Chamacece and Cardiacea.

t This is very conspicuous in Radiolites from the chalk ; a formation in which other
prismatic-cellular fossils are solid.

u 3
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is seldom compact, its lamellae are extremely thin, and separatod
by intervals like the water-chambers of Spondylus ; similar

spaces occur in the deposit, filling the umbonal cavity of the
long-beaked oysters.*

The inner layer ceases at the pallial line, beyond which, on
the rim of the shell, the cellular structure is often apparent

;

Fig. 231. Section of a fragment of Ostrea Cornucopia.

obscure bifurcating impressions radiate from the pallial line to

the outer margin (Fig. 232, v, v).

These have been compared to the vascular impressions of

Fig. 232. Part of the rim of liadiolites Mortoni, Mantel!.

t

Crania (Figs. 193, 194), and constitute the only argument for

supposing the Budistes to have been palliobranchiate

;

but they

* The water-chambers in some of the cylindrical Hippurites are large and regular,

like those of the fossil corals Amplexus and Cyatkophyllum. A section of Hippurites

bi-oculatus passing through only one of the dental sockets, resembles an Urthoceras

with a lateral siphunrie ; whilst a Capnnella (Fig. 246), which has lost its outer layer,

mi; htbe mistaken for an Ammonite.

t Traced from the original specimen in the Museum of the School of Mines, b, is

the inner edge ; a, the outer edge ; v, v. the dichotomous impressions
;
the horizontal

laminae are seen on the shaded side. Lower chalk
; Sussex.
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occur on the rim of the shell, and not on the disk, as in Crania .*

The chief peculiarity of the Hippuritidce is the dissimilarity in

the structure of the valves, hut even this is deprived of much
significance by its inconstancy. + The free valve of Hippurites

is perforated by radiating canals 'which open round its inner

margin, and communicate with the upper surface by numerous
pores, as if to supply the interior with filtered water

;
possibly

they were closed by the epidermis.}

In the closely allied genus Radiolites there is no trace of such
canals, nor in Caprotina. Those which exist in the upper valve

of Caprina, and in both valves of Caprinella

,

have no commu-
nication with the outer surface of the shell

;
they appear to be

only of the same character with the tubular ribs of Cardium
costatum (PI. XIX., Fig. 1), and it is highly improbable that

they were permanently occupied by processes from the margin
of the mantle.

The teeth of the left, or upper valve, are so prominent and
straight, that its movement must have been nearly vertical,

for which purpose the internal ligament appears to have been
exactly suited by its position and magnitude

,
but it is probable

that, like other bivalves, they opened to a very small extent.

Hippurites, Lamarck.

Name
,
adopted from old writers, “ fossil Hippuris ,” or

Horse-tail.

Types, H. bi-oculatus, Lamarck, and H. cornu-vaccinum,

Fig. 237.

Shell very inequivalve, inversely conical, or elongated and
cylindrical

;
fixed valve striated or smooth, with three parallel

furrows (l, m, n) on the cardinal side, indicating duplicatures

of the outer shell layer; internal margin slightly plaited; pallial

line continuous ; umbonal cavity moderately deep, ligamental

inflection
(
l
)
with a small cartilage-pit on each side (c, c)

;
dental

sockets sub-central, divided by an obsolete tooth; anterior

muscular impression (a) elongated, double; posterior (a)

* M. D’Orbigny considers they were produced by peculiar appendages to the

mantle-margin, which, in Hippurites, were prolonged into the canals of the upper

vaive.

t The lower valves of some Spondyli are squamous or spiny, the upper plain
; those

o' many oysters, Fectens, and some Tellens are diversely sc ulptured ; but in no instance

it tbe internal structure of the two valves different. The inconstancy of the shell

structure in the Rudistes has a parallel in Rhynchonella and Terebratula (p. 360), and

ii tne condition of the hepatic organ in Tritonia and Dendronotus.

t The valves of Crania are perforated by branching tubuli, but in that case they pasa

r/rtua ly through every part of the shell, and all its layers (p. 361''.
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small, very deep, bounded by the second duplicafcure (m)
;
third

duplicature (n) projecting into the umbonal cavity : free valve

Fig. 233 interior lower valve, Fig. 234. Upper valve (restored).

Hippurites racLiosus
,
Desm. Lower chalk, St. Mamest, Dordogne.*

a, a, adductor impressions and processes ; c, c, cartilage pits ; t, t\ teeth and dental

sockets; u , umbonal cavity; p, orifices of canals; l,
ligamental inflection; m mus-

cular, n siphonal inflection.

depressed, with a central umbo, and two grooves or pits cor-

Fig. 235. It. Tour.asianus. upper valve, |.f Fig. 236. Lower valve, with mould, |

l Iigameotal, m mus'ml&r, n siphonal inflections; x, fracture, showing canals;

c carti'oge ; u, left umbo ; the arrows indicate the probable direction of the branchial

cnrrentb.

responding to the posterior ridges in the lower valve
;
surface

* From the original in the Brit. Mus. The inner layer of shell in this species has an
lJYfguiarly cellular structure, to which its preservation is due.

I This internal mould, representing the form ot the animal, was obtained by remov-
ing die upper valve piecemeal with the chisel ; a plaster-cast taken from it represents
tiie interior of the upper vaive, with the bases ot the teeth and apophyses. See orig>
nals in Brit. Mw
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porous, the pores leading to canals in the outer shell-layer,

which open round the pallial line upon the inner margin

;

anterior cartilage-pit deep and conical, posterior shallow

;

ambonal cavity turned to the front (w)
;
teeth 2, straight, sub-

central, the anterior largest, each supporting a crooked muscular

apophysis, the first broad, the hinder prominent, tooth-like
;

inflections (m, n) surrounded by deep channels.

H. cornu-vaccinum attains a length of more than a foot, and

is curved like a cow’s horn
;
the outer layer separates readily

from the core, which is furrowed longitudinally. The ligamental

inflection
(

l
)
is very deep and narrow, and the anterior tooth

farther removed from the side than in H. bi-oculatus and radiosus

(Figs. 233, 234) ;
the posterior apophynk (a) does not nearly fill

the corresponding cavity in the lower vruve. In H. bi-oculatus

and some other species there is no ligamental ridge inside

;

these, when they have lost their inner layer, present a cylin-

drical cavity with two parallel ridges, extending down one side.

The third inflection
(
n

)

is possibly a siphonal fold, such as exists

in the tube of Teredo, and sometimes in the valves of Pholas,

Clavagella, and the caudate species of Trigonia.

The development of processes from the upper valve, for the

Fig. 237. Longitudinal section ; upper half, J. Fig. 238. Transverse section. ?.

Hippurites cornu-vaccinum, Bronn. Salzburg,

l, m. n, auplicatures ; u, umbonal cavity of left valve ; r, of right valve ; c, r, car-

tiiage-pics ; t, t\ teeth ; a, a', muscular apophyses
; d, outer shell-layer. Fig. 237 is

taken in tLe line d b of Fig. 238, cutting only the base of the posterior tooth («').

Fig. 238 is from a larger specimen, at about the ievel d b of Fig. 237, cutting the point

of the posterior apophysis (a'), and showing the peculiar shell-texture deposited by

the anterior adductor (a j.

attachment of the adductor muscles harmonises with Ihe other

peculiarities of the Hipp^rite. The equal growth of the margins
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of the valves produces central umbones, and necessitates an

internal cartilage
;

this again causes the removal of the teeth

and adductors farther from the hinge-margin, to a position in

which the muscles must have been unusually long, unless sup-

ported in the manner described. Supposing the animal to have

had a small foot, like Chama, the mantle-opening for that organ

would have been completely obstructed by the adductor, but

that the muscular support was hook-shaped (Fig. 239, a). The
posterior adductor-process is similarly under-cut for the passage

of the rectum, which in all bivalves emerges between the hinge

Fig. 239. Hippurites comu-oaccinum. Fig. 240. Radiolites cylindraceus, f.

Longitudinal sections t<uten through the teeth (t, V) and apophyses {a, a').

d outer, r inner shell-layer ; l, dental plate of lower valve ; u. umbonal cavity of upoei

valves
;

i, intestinal channel. Originals in Brit. Mus,

and posterior adductor, winds round outside that muscle, and

terminates in the line'of the exhalent current. There is a groove

(sometimes an inch deep) round the second and third duplica-

tures in the upper valve, which seems intended to facilitate the

passage of the alimentary canal, and the flow of water from the

gills into the exhalent channel. The smallness of the space for

the branchiae may have been compensated by deep plication of

those organs, as in Chama and Tridacna.

Fossil
,
30 species. Chalk. Bohemia, Tyrol, France, Spain,

Turkey, Syria, Algeria, Egypt.

Radiolites, Lamarck, 1801.

Etymology
,
radius, a ray.

Synonym, Sphaerulites, De la Metherie, 1805.

Shell inversely conical, bi-conic, or cylindrical
;
valvo9 dis-

similar in structure
;
internal margins smooth or finely striated,

simjde, continuous
;
ligamental inflection very narrow, dividing
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the deep and rugose cartilage pits : lower valve with a thick outer

Layer, ofton foliaceous
;

its cavity deep and straight, with two

i Fig. 243. Side views of the upper valve of R. mammillaris ; l, ligamental inflection »

t, teeth ; a, a', muscular processes.

J umbonal cavity inclined towards the ligament
; teeth angular,

^ striated, supporting.curved and sub-equal muscular processes.

The upper valve of E. jleuriausus has an oblique umbo, with

| a distinct ligamental groove. The* foliations of the lower valve

I are frequently undulated; they are sometimes as thin as paper.,

. and several inches wide.

The umbonal cavity of the lower valve is partitioned off by
i very delicate funnel-shaped laminae. Specimens frequently

i occur in which the outer shell layer is preserved, whilst the

' inner is wanting, and the mould (“ birostrites”) remains loose

in the centre. The interior of the outer shell layer is deeply

Fig. 241. Interior of lower valve. Fig. 242. Interior of upper valve.

Radiolites mammillaris
,
Math. j. L. Chalk. S. Mamest, Dordogne.

i 2, ligamental inflection ; m, pallia! line ; c, c, cartilage pits ; a, a, adductor impressions

and processes ; t, teeth and'dental sockets.

| dental sockets and lateral muscular impressions
;

upper valve

t flat or conical, with a central umbo
;
outer layer thin, radiated ;
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grooved with lines of growth, and exhibits a distinct ligamentai J

ridge in each valve.

In aged examples of R. calceoloides tho ligamentai inilection

:

is concealed, the cartilage pits partially filled up and smoothed,
,

Fig. 244. Upper view. Fig. 245. Side vie*.

Internal mould of E. Hcemnghausii, Desm., |. Chalk.

u, umbo of left valve
; r, right umbo ; l, ligamentai groove ; c, c, cartilage ; a, anteriai

adductor muscle ; a', posterior.

and the teeth and apophyses so firmly wedged into their re-

spective cavities, as to suggest the notion that the valves had
become fixed about a quarter of an inch apart, and ceased to

open and close at the will of the animal.

Fossil, 42 species. Neocomian—Chalk. Texas; Britain,

France, Bohemia, Saxony, Portugal, Algeria, Egypt.
Sub-genus ? Bi-radiolites, D’Orbigny. R. oanaliculatus

(Fig. 225, upper valve). Ligamentai groove visible in one or

both valves, sometimes occupying the crest of a ridge, and
bordered by two similar areas (a, a). Fossil, 5 species. Chalk,

France.

Caprinella, D’Orbigny.

Type, C. triangularis, Desm. (Fig. 246).

Synonym, Caprinula (Boissii), D’Orbigny.
Shell fixed by the apex of the right valve, or free

;
composed

»f a thick layer of open tubes, with a thin compact superficial

lamina
; cartilage internal, contained in several deep pits

;

umbones more or less camerated
;
right valve conical or elon-

gated, with a ligamentai furrow on its convex side, and furnished

with one strong hinge-tooth supported by an oblique plate : loft
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valve oblique or spiral, with two binge teeth, the anterioi

c

Fig. 246. Caprinella triangularis, Desm. U. Greensand, Rochelle,
f.

A, portion of the left valve, after D’Orbigny,* the shell-wall is removed by weatliei

ing, exposing the camerated interior. B, mould of five of the water-chambers. C,

mould of the body-chamber; u, umbo of right valve ; s, of left valve ; t, dental groove

;

a, surface from which the posterior lobe has been detached. From the originals in the

Brit. Mus., presented by S. P. Pratt, Esq.

supported by a plate which divides the umbonal cavity length-

wise.

In C. triangularis the umbonal cavity of the spiral valve if

Fig. 247. Straight valve. Fig. 248. Spiral valve.

Transverse sections of C. Boissii, L. Chalk, Lisbon (Mr. Sharpe),

l, position of ligamenial inflection ; t, teeth ; c, cartilage pits ; u, umbonal cavity.

Fig. 248 is from a weathered specimen, which has lost the outer laysr. Tte tubes

the shell-wall are filled with limestone containing small shells.

partitioned off at regular intervals (Fig. 246, A)
;
the length of

the water chambers is sometimes inches, and of the body-

* In M. D’Orbigny’s figure the smaller valve has been added from another speci-

men, and is turned towards the spire of the large valve, (Pal. Franc, pi. 542, flg.

1). In Mr. Piatt’s specimens, and those collected by Mr. Sharpe in Portugal, the

umbo of the smaller valve is turned away with a sigmoid flexure. (Q. J Geol. Sou
VL ill. 18.)
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chamber from 2 to 7 diameters
;
specimens measuring a yard

across may be seen on the cavernous shores of the islets neai t

Rochelle.* (Pratt.)

Fossil, 6 species. Neocomian—Lower Chalk. France, Portugal,

Texas.

Fig. 249. C. Aguillom
,
left valve Fig. 250. C. adversa (after D’Orb.).

a, a, position of adductors ; l, ligament ; u, umbonal cavity ; t, tooth of fixed valve,

broken off and remaining in its socket ; c, original point of attachment.

Caprina, C. D’Orbigny.

Etymology
,
caprina, pertaining to a goat.

Synonym, Plagioptychus, Matheron.
Type

,

C. Aguilloni, C. D’Orbigny. Lower Chalk, Tyrol

(= C. Partschii, Hauer).
Shell with dissimilar valves, cartilage internal

; fixed valve

conical, marked only by lines of growth and a ligamental

groove
; hinge-margin with several deep cartilage-pits

;
and one

large and prominent tooth on the posterior side
; free valve

oblique or spiral, thick, perforated by one or more rows of

flattened canals, radiating from the umbo and opening around
the inner margin

; anterior tooth supported by a plate which
divides the umbonal cavity lengthwise, posterior tooth obscure

;

hinge-margin much thickened, grooved for the cartilage.

In 0. adversa (Fig. 250) the free valve is (5) sinistrally spiral

;

its cavity is partitioned off by numerous septa, and divided

longitudinally by the dental plate. When young it is attached

by the apex of the straight valve (c), but afterwards becomes
detached, as the large specimens are found imbedded with the

spire downwards. (Saemann.) The lower valve of C. Coquandiana
is sub-spiral.

* These singular fossils were called iclithyosarcolites by Desmarest, from their

resemblance to the flaky muscles of fishes.
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Fossil, JO species. Upper Greensand and Lower Chalk.

Bohemia, France, Texas.

Fig. 251. Internal mould of Caprchna quadripartita, D’Orb., f.

u, left umbo ; r, right umbo
; l, ligamental inflection ; c, cartilage ; t, t', dental sockets

a, a', position of adductors ; at e, a portion of tiw third lobe is broken away.* From a

specimen collected by Mr. Pratt.

Caprotina, D’Orbigny.

Type
,
C. semistriata, PI. XIX., Figs. 13 and 14. Le Mans,

Sarthe.

Shell composed of two distinct layers
; valves alike in struc-

ture, dissimilar in sculpturing
;

ligamental groove slight
;

cartilage internal
;
right valve fixed, striated, or ribbed, with one

narrow tooth between two deep pits, cartilage pits several on
each side of the ligamental inflection, posterior adductor sup-

ported by a plate : free valve flat or convex, with a marginal

umbo ;
teeth 2, very prominent, supported by ridgos

(
apophyses

)

of the adductor muscles (a a'), the anterior tooth connected with

a third plate
(
n), which divides the umbonal cavity.

The smaller Caprotince occur in groups, attached to oyster -

shells
;
their muscular ridges are much less developed than in

I

the large species (Fig. 251). C. costata is like a little Radiolite.

Fossil
,
10 species. Upper Greensand, France. (The rest are

Chamas, &c.)

Family IX.—Tridacnidje.

Shell regular, equivalve, truncated in front ; ligament

(

external
;
valves strongly ribbed, margins toothed

;
muscular

impressions blended, sub-central, obscure.

* The first an<? fourth lobeB, those on each side of the ligamental inflection, appear

to be the two divisions of a great internal cartilage, like that of the Radiolite. (Fi\rs

2U, 245, c, c.)
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d" ffma1 attached "hr a byssus, or free
; mantle-lobe extensively

united
;
pedal opening large, anterior

; siphonal orifices sur-

rounded by a thickened pallial border
; branchial plain

; anal

remote, with a tubular valve
; shell-muscle single, large and

round, with a smaller pedal muscle close to it behind
;
foot

finger-like, with a byssal groove
;

gills 2 on each side, narrow,

strongly plaited, the outer pair composed of a single lamina, the

inner thick, with margins conspicuously grooved
;

palpi very

slender, pointed.

The shell of Tridacna is extremely hard, being calcified until

almost every trace of organic structure is obliterated. (Car-

penter.)

Teldacna, Bruguiere. Clam-shell.

Etymology
,

tri, three, dakno, to bite; a kind of oyster.

(Pliny.)

Example, T. squamosa, PI. XVIII., Fig. 15.

Shell massive, trigonal, ornamented with radiating ribs and
imbricating foliations • margins deeply indented

;
byssal sinus

a, the single adductor muscle; p, pedal muscle, and pedal opening in mantle.

f, the small grooved foot ; b, byssus : t, labial tentacles
; g, gills ; l, the broad prJliai

muscle ; between g and i is the renal organ
; to, the double mantle-margin ; ». the

siphonal border; i, inhalent orifice; e, valvular excurreut orifice. An. Nat. Hist.

1855, p. 190.

in each valve large, close to the umbo in front; hinge teeth

1.1, posterior laterals 2.1.

A pair of valves of T. gigas
,
weighing upwards of 500 lbs. and

measuring about 2 feet across, are used as benitiera in the Churcn
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•?f St. Sulpice, Paris. (Dillwyn.; Captain Cook states that

the animal of this species sometimes weighs 20 lbs. and is good

eating.*

Fig. 252 shows the animal of Tridacna

,

as seen on removing

the left valve and part of the mantle within the pallial line.

Distribution

,

7 species. Indian Ocean, China Seas, Pacific.

Fossil

,

T. media. Miocene
,
Poland (Pnsch). Tridacna and

Hippopus are found in the raised coral-reefs of Torres Straits.

(MacgillivTay.)

Sub-genus. Hippopus
,
Lamarck. H. maculatus, PI. XVIII.,

Fig. 16. The “bear’s-paw clam ’’has close valves with two
hinge-teeth in each. It is found on the reefs in the Coral Sea.

The animal spins a small byssus.

Family X.

—

Caediad^s.

Shell regular, equivalve, free, cordate, ornamented with

radiating ribs
;

posterior slope sculptured differently from the

front and sides; cardinal teeth two, laterals 1.1 in each valve;

ligament external, short and prominent
;

pallial line simple or

slightly situated behind; muscular impressions sub-quadrate.

Animal with mantle open in front; siphons usually very
short, cirrated externally

;
gills two on each side, thick, united

;

posteriorly
;
palpi narrow and pointed

;
foot large, sickle-shaped.

Caediuh, L. Cockle.

Etymology, kardia, the heart.

Synonym
,
Papyridea, Sw.

Types, C. costatum, PI. XIX., Fig. 1. C. lyratum, Fig. 2.

Shell ventricose, close or gaping posteriorly
;
umbones promi-

nent, sub-central
;

margins crenulated
;

pallial line more or

less sinuated.

Animal with the mantle-margins plaited
; siphons clothed

with tentacular filaments anal orifice with a tubular valve
;

branchial fringed
;

foot long, cylindrical, sickle-shaped, heeled.

The cockle
(
0. edule

)
frequents sandy bays, near low water

;
a

small variety lives in the brackish waters of the rivex Thames,
as high as Gravesend; it ranges to the Baltic, and is found in

th.6 Black Sea and Caspian. C. rusticum extends from the Icy
Sea to the Mediterranean, Black Sea, Caspian, and Aral. On
the coast of Devon the large prickly cockle

(
0. aculudum

)
is

eaten.

* “ We stayed a long time in the lagoon (of Keeling Id.), examining the fields cf

oorai and the gigantic clam-shells, into which if a man were to put his hand, he would
«<>*, as 'ong as the animal lived, be able to withdraw it.” (Darwin’s Journal, p. 4t)o.)
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Sub-genera. Hemicardium (Cardissa) Cuvier. C. hemicardium,

PI. XIX.. Fig. 3. Shell depressed, posterior slope flat, valves -

prominently keeled.

Lithocardium uyioulare, PL XYIIL, Fig. 17. Shell triangular,

keeled; anterior side very short; hingo-teeth 1.2, directed

backwards
;
posterior laterals 2.1; anterior muscular pit minute,

posterior impression large, remote from the hinge. L. cymbulare,

Lam , . exhibits slight indications of a byssal sinus in the front

margins of the valves. Fossil, Eocene
,
France. These shells

present considerable resemblance to Tridacna.

Serripes (grcenlandicus) Beck. Hinge edentulous. Arctic

Seas, from C. Parry to Sea of Kara
;

fossil in the Norwich Crag.

Fig. 253. C. leeviusculum, Eichw. (after Middendorff).

Adacna, Eichwald. C. edentulum, PI. XIX., Fig. 4. (Acardo,

Sw. not Brug. Pholadomya, Ag. and Mid. not Sby.) Shell com-
pressed, gaping behind, thin, nearly edentulous; pallia! line

sinuated. Animal with the foot (/) compressed; siphons (s)

elongated, united nearly to the end, plain. Distribution
,
8 species.

Aral, Caspian, Azof, Black Sea, and the embouchures of the

Wolga, Dniester, Dnieper, and Don
;
burrowing in mud. 0.

Caspicum (Monodacna, Eichw.) has a single hinge-tooth, and

C. trigonoides (Didacna, E.) rudiments of two teeth. The
siphonal inflection varies in amount.

Distribution
,
200 species. World-wide ;

from the sea-shore to

140 fathoms. Gregarious on sands and sandy mud.
Fossil, 330 species. Upper Silurian — . Patagonia —

Southern India.

0. Hillanum

,

Sby. (Protocardium, Beyr.), is the type of a

small group iu which the sides are concentrically farrowed, the

posterior slope radiately striated; the pallia! line is slightly

sinuated. Jura — Chalk
;
Europe, India.

Conocabdium, Bronn.

Synonyms, Lyohay, Stem. Pleurorhynchus, Ph. Lunuio
eardrum, Mims,;,nr.
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Type, C. Hibernicum, PI. XIX., Fig. 5. C. aliforme,

Fig. 254.

Shell, equiyalve trigonal, conical and gaping in front, truncated

behind, with a long siphonal tube near the umbones ;
anterior

rig. 254. Conocardium aliforme, Sby. Carb., Ireland. (Mus. Tennant.)

slope radiately, posterior obliquely striated
;
margins strongly

crenulated within
;
hinge with anterior and posterior laminar

teeth ;
ligament external.

The truncated end has usually been considered anterior, a con~

elusion which seems incompatible with the vertical position and

burrowing habits of most free and equiyalve shells
;

if compared

with Adacna (Fig. 253) the large gape (a) will be for the foot,

and the long tube (s) siphonal. G. Hibernicum has an expanded
keel, like Hemicardium inversum. The shell-structure is pris-

e matic-cellular, as first pointed out by Sowerby
;

but the cells

are cubical, and much larger than in any of the Aviculadce. In
Cardium the outer layer is only corrugated or obscurely pris-

t matic-cellular.

Fossil, 30 species. U. Silurian — Carb. North America,

Europe.

Family XI.—Ltjcinid^e.

(

Shell orbicular, free, closed; hinge-teeth 1 or 2, laterals 1—

1

or obsolete
;

interior dull, obliquely furrowed
;

pallial line

simple ;
muscular impressions 2, elongated, rugose

;
ligament

inconspicuous or sub-internal.

Animal with mantle-lobes open below, and having one or

two siphonal orifices behind; foot elongated, cylindrical, or

: strap-shaped
(
ligulate), protruded at the base of the shell

;
gills

one (or two) on each side, large and thick, oval
;
mouth ar d

I

palpi usually minute.

The Lucinidce are distributed chiefly in the tropical and
n temperate seas, upon sandy and muddy bottoms, from the sea-

shore to the greatest habitable depths. The shell consists of two
distinct layers.

Fig. 255 represents the animal of a species of Diplodonta
,
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fr^ro the Philippii.es, sa seen on removing the left valve, and

part of t.ne mantle v’ithin tne

Vi*; 255. Diplodontn.

pallial line
;

b-c. the largo pedal

.

opening; the arrows indicate

the small plain incvrrent, orifice,

and the valvular excurrent on- -

fice; /, the foot, contracted in

spirit; pp, the large striated:

palpi
;

l, the liver
;

the outer

gill has a simple margin, the

inner is grooved and conducts -

to the mouth. This genus has -

higher claims than Kellia to be

regarded as the type of a

family.

Ltjcina, Bruguiere.

Etymology, Lucina , a name of Juno.

Type. U. Peunsyivanica, PI. XIX., Fig. 6.

Shell orbicular, white
;
umbones depressed

;
lunule distinct

;

margins smooth or minutely crenulated
;

ligament oblique,

semi-internal; hinge-teeth 2.2, laterals 1— 1 and 2—2, or obso-

lete
;
muscular impressions rugose, anterior elongated within

the pallial line, posterior oblong
;
umbonal area with an oblique

furrow.

Animal with the mantle freely open below
;
siphonal orifices

simple
;
mouth minute, lips thin

;
gills single on each side, very

large and thick
;
foot cylindrical, pointed, slightly heeled at the

base.

The foot of Lucina is often twice as long as the animal, but is -

usually folded back on itself and concealed between the gills

;

it is hollow throughout. L. lactea ( Loripes, Poli.) has a long

contractile anal tube. L. tlgrina (Codakia, Scop.) has the liga-

ment concealed between the valves, its lateral teeth are obsolete.

Distribution, 70 species. West Indies, Norway, Black Sea,

New Zealand; 120 fathoms.

Fossil, 250 species. U. Silurian — . United States — T. del

Fuego
; Europe — Southern India.

Sub-genera, Eryptod^n
,
Turton. L. flexuosa, PI. XIX.,

Fig. 7. Syrionyms, Ptvchina. Phil. Thyatira, Leaeh. Clausina

(fcrruginosa) JefTr. Shell thin, edentulous
;
ligament quite in-

ternal, oblique. Animal with a long anal tube. Distribution,

o species. Norway— New Zealand. Fossil, 2 species, Eocene—

.

United States, Europe.
Psathura

, Deshayes. Anterior adductor scar long, narrow
;

hinge-teeth 2.2; umbones imperceptible.
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Corbis, Cuvier

Etymology, corbis, a basket.

Type, C. elegans. PL XIX., Fig. 8.

Synonyms, Fimbria, Muhl. not Bobadsch. “ Idotaea,” Sebum.
Shell oval, ventricose, sub-equilateral, concentrically sculp-

tured
;
margins denticulated within

;
binge-teetb 2, laterals 2,

in each valve
;
pallial line simple

;
umbonal area with an oblique

furrow, muscular impressions round and polished
;

pedal scars

close to adductors.

Animal with the mantle open below, doubly fringed
;

foot

long pointed
;

siphonal opening single, with a long retractile

tubular valve
;
lips narrow

;
palpi rudimentary

;
gills single on

each side, thick, quadrangular, plaited, united behind.

Distribution, b species. India, China, North Australia, Pacific.

Fossil, 80 species (including sub-genera). Lias —. United
States, Europe.

In C. dubia (Semi-corbis) Desh., from the Eocene
,
Paris, the

lateral teeth are obsolete.

Sub-genera. Sphcera (corrugata), Sby. Shell globular, con-

centrically furrowed and obscurely radiated
;
ligament promi-

nent; margins crenulated; hinge-teeth 2.2, obscure; laterals

obsolete. Fossil, Trias — Chalk. Europe.
Sportella, Deshayes. Like Sphsera, but with 2.1 hinge-teeth.

? Unicardium, D’Orb. (Mactromya, Ag. part.) = Corbula
cardioides, Sby. Shell thin, oval, ventricose, concentrically

striated
;
ligamental plates elongated

;
pallial line simple

;
hinge

with an obscure tooth, or edentulous. Fossil, 40 species ? Lias
— Portlandian. Europe.

? Taucredia, Lycett, 1850-

Dedicated to Sir Thomas Tancred, Bart., founder of the
Cotteswold Naturalists’ Club.

Example, T. extensa, L. PI. XXI., Fig. 22.

Synonym, Hettangia, Turquem.
Shell trigonal, smooth

;
anterior side usually longest

; cardi-
nal teeth 2.2, one of them small

; a posterior lateral tooth iu

each valve
;

ligament external
;

muscular impressions oval
;

pallial line simple.

Fossil, 12 Species. Lias — Bath Oolite. Britain, France.
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Diplodonta, Bronn.

Etymology
,
diplos, twin, odonta, teetn.

Synonym
,
Sphoerella, Conrad.

Type, D. lupinus (Yenns) Brocchi. PI. XIX., Pig. 9.

Shell sub-orbicular, smooth ; ligament double, rather long,

sub-marginal
;

hinge-teeth 2.2, of which the anterior in the

left valve, and posterior in the right, are bifid
; muscular im-

pressions polished, anterior elongated.

Animal with the mantle-margins nearly plain, united
;
pedal

opening large, ventral
;
foot pointed, hollow

;
palpi large, free

;

gills two on each side, distinct, the outer oval, inner broadest

in front, united behind
;

branchial orifice small, simple ; anal

larger, with a plain valve.

Distribution , 40 species. West Indies, Eio, Britain, Medi-
terranean, Red Sea, West Africa, India, Corea, Australia, Cali-

fornia. D. diaphana (Felania, Recluz) burrows in sand.

Fossil, 30 species, Eocene — . United States, Europe.
? Scacchia, Philippi, 1844 ;

Tellina elliptica, Sc. Shell minute,

ovate, posterior side shortest
;
hinge-teeth 1 or 2, laterals obso- •

lete
;

ligament minute
;

cartilage internal, in an oblong pit.

Animal with mantle widely open
;
siphonal orifice single

;
foot

compressed, linguiform
;
palpi moderate, oblong. Distribution

,

2 species. Mediterranean. Fossil, 1 species. Pliocene, Sicily.

? Cyamium, Philippi, 1845. C. Antarcticum, PI. XIX.,
Fig. 16. Shell oblong; hinge-teeth, 2.2; ligament double;

cartilage in a triangular groove behind the teeth in each valve.

Distribution, 3 species. Patagonia, Northern Europe. Fossil
,

1 species. Tertiary, Europe.

Ungulina, Daudin.

Etymology
,
ungulina, like a hoof.

Type
,
U. Oblonga. PI. XIX., Fig. 10.

Shell sub -orbicular
;
ligament very short ; epidermis thick,

wrinkled, sometimes black; hinge-teeth 2.2; muscular im-

pressions long, rugose.

Animal with the mantle open below, fringed
;
siphonal orifice

single
; foot vermi-form, thickened at the end and perforated,

projecting from the base of the shell or folded up between the

gills
,

palpi pointed
;

gills two on each side, unequal, the

external narrower, with a free dorsal border, inner widost in

front.

Distribution, 4 species. Senegal, Philippines, excavating -

winding galleries in coral.
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Kellia, Tui’ton, 1822.

Etymology
,
named after Mr. O’Kelly, of Dublin.

Synonyms, Lasea (Leach), Br. 1827. Cycladina (Adansonii)

Cantr. Bornia (sub-orbicularis) Phil. Poronia (rubra), Kecluz

(not Willd). Erycina (cycladiformis), Desh. (not Lam.)
Types, K. sub-orbicularis, Mont. K. rubra. PL XIX

Fig. 12.

Shell small, thin, sub-orbicular, closed
;
beaks small

;
margins

smooth
;

ligament internal, interrupting the margin (in K.
suborbicularis ), or on the thickened margins (in K. rubra

)

;

cardinal teeth 1 or 2, laterals 1— 1 in each valve.

Animal with the mantle prolonged in front into a respiratory

canal, either complete (in K. suborbicularis) or opening into the

pedal slit (in K. rubra)
;
foot strap-shaped, grooved

;
gills large,

two on each side, united posteriorly, the external pair narrower
and prolonged dorsally

;
palpi triangular

;
posterior siphonal

orifice single, exhalent.

The hinges of these little shells are subject to variations,

which are not constantly associated with the modifications of

the mantle-openings. They creep about freely, and fix them-
selves by a byssus at pleasure. K. rubra is found in crevices of

rocks at high-water mark, and often in situations only reached
by the spray, except at spring-tides; other species range as

deep as 200 fathoms. K. Laperousii (Chironia), Desh. PL XIX.,
Fig. 11, was obtained, burrowing in sandstone, fiom deep
water, at Monterey, California.

Distribution, 20 species. Norway—New Zealand— California.

Fossil, 20 species. Eocene—. United States, Europe.
Sub-genera. Turtonia (minuta), Hanley. Shell oblong, in

equilateral, anterior side very short
; ligament concealed

between the valves; hinge-teeth 2.2. Animal with the
i mantle open in front; foot large, heeled; siphon single,

\ slender, elongated, protruded from the long end of the shell,

i Distribution

,

Greenland, Norway, Britain. In pools and ere-

'.vices of rocks between tide-marks, and in the roots of sea-
weeds and corallines. Mr. Thompson obtained them from the
‘Stomachs of mullets taken on the north-east coast of Ireland.

Pythina (Deshayesiana), Hinds. (Myllita, D’Orb, and Eecl.)
fShell trigonal, divaricately sculptured

; ligament internal
; right

waive with 2 lateral teeth, left with 1 cardinal and 2. laterals.
- Distribution

, 8 species, New Ireland, Australia, Philippines,
Fossil

,

2 species, Eocene— . France, Java.

x 2
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Montacuta, Turton.

^odicated to Colonel George Montagu, the most distinguished

of the earlier English malacologists.

Type , M. substriata. PI. XIX., Fig. 13.

Shell minute, thin, oblong, anterior side longest
; hinge-line

notched
;

ligament internal, between 2 laminar, diverging

teeth (with a minute ossicle. Loven.)

Animal with the mantle open in front
; margins simple

;

siphonal orifice single
;
foot large and broad, grooved.

The Montacutae moor themselves by a byssus, or walk freely

;

M. substriata has only been found attached to the spines of the

purple heart-urchin
(
Spatangus purpureus

)
in 5—90 fathoms.

M. bidentata burrows in the valves of dead oyster-shells.

Distribution, 3 species. United States, Norway, Britain,
,

.ZEgean.

Fossil

,

2 species. Pliocene— . Britain.

Lepton, Turton.

Etymology, lepton, a minute piece of money (from leptos, thin).

Synonym ? Solecardia (eburnea), Conrad, Lower California.

Type, L. squamosum. PI. XIX., Fig. 14. Fig. 256.

Shell sub-orbicular, compressed, smooth, or shagreened, a

little opened at the ends and longest behind; hinge-teeth 0.1

or 1.1 in front of an angular r

cartilage notch; lateral teeth

2.2 and 1.1.

Animal with the mantle (m)

open in front, extending beyond
the shell, and bearing a fring(

of filaments, of which one im
front (£) is very large

;
siphon

(s) single, gills two on each side,

separate
; foot (/) thick, tapering, heeled and grooved, form-

ing a sole or creeping disk. (Alder.)

Sub-genus. Scintilla (Cumingi), Desh. 1856. Small shells

resembling Lepton

;

minutely punctate
; ligament internal,

oblique; hinge-teeth 1. 2; posterior laterals 1. 2. Distribu-
tion, 37 species (?), Philippines, North Australia, Panama.

Distribution, 50 species. United States, Britain, Spain.
Laminarian and Coralline Zones.

Fossil, 5 species. Pliocene— . United States, Britain.



CONCHIFERA. 461

Galeomma, Turton.

Synonyms
,
Hiatella, Costa (not Daud.)

;
Parthenopea, Scacchi

(not Pabr).

Type
,
G. Turtoni, PL XIX., Fig. 15. (

Oalee
,
weasel, omma,

eye0
Shell thin, oval, equilateral, gaping widely below ;

invested

with a thick, fibrous epidermis ;
beaks minute ;

ligament

internal; teeth 0.1.

Animal with the mantle-lobes united behind and pierced

with one siphonal orifice, margins double, the inner with a row
of eye-like tubercles

;
gills large, sub-equal, united behind

;

lips large, palpi lanceolate, plaited; foot long, compressed,

with a narrow flat sole.

The Galeomma spins a byssus, but breaks from its mooring

at will and creeps about like a snail, spreading out its valves

nearly flat. (Clarke.)

Distribution
,
14 species. Britain, Mediterranean, Mauritius,

Pacific.

Fossil, 1 species. Pliocene—. . Sicily.

Family XII.

—

Cyclalidje.

Shell sub-orbicular, closed
;

ligament external
;

epidermis

thick, horny
;
umbones of aged shells eroded

;
hinge with car-

dinal and lateral teeth
;

pallial line simple, or with a very
femall inflection.

Animal with mantle open in front, margins plain
; siphons

(1 or 2) more or less united, orifices usually plain
;

gills 2 on
each side, large unequal, united posteriorly

;
palpi lanceolate

;

foot large, tongue-shaped.

All the shells of this family were formerly included in the

genus Cyclas, a name now retained for the small species inha-

biting the rivers of the north temperate zone
; the Gyrenae aro

found in warmer regions, on the shores of creeks and in brackish

water, where they are gregarious, burying vertically in the
mud, and often associated with members of marine genera.

(

Cyclas, Bruguiere.

Etymology
,
TcuJclas, orbicular.

Type
,
C. Cornea. PI. XIX., Fig. 17.

Synonyms
,
Sphserium, Scop. Pisum, Muhlf. (not L.) Mus-

oulium, Link.
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Shell thin, ventricose, nearly equilateral; cardinal teeth 2.1,

minute, laterals 1—1 : 2—2, elongated, compressed.

Animal ovo-viviparous ;
siphons partly united, anal shortest,

orifices plain, gills very large, the outer smallest, with a dorsal

flap
;
palpi small and pointed.

The fry of Cyclas are hatched in the internal branchiae, they

are few in number and very unequal in size
;

a full-grown

C. cornea has about 6 in each gill
;
the largest being -g- to i the

length of the parent. The young Cyclades and Pisidia are very

active, climbing about submerged plants and often suspending

themselves by byssal threads
;
the stiiated gills and pulsating

heart are easily seen through the shell.

Fig. 257. Pisidium amnicum, with its foot protruded.

Sub-genera, Pisidium, Pfr. P. amnicum, PI. XIX., Fig. 18.

Shell inequilateral, anterior side longest
;
teeth stronger than in

Cyclas. Animal with a single, small, excurrent siphon
;
bran-

chial and pedal orifices confluent.

Distribution, 60 species. United States, South America,

Greenland, Norway, Sicily, Algeria, Cape, India, Caspian,

Britain.

Fossil, 38 species. Wealden— . Europe.

Cyrena, Lamarck.

Etymology
,
Gyrene, a nymph.

Type, C. cyprinoides, PI. XIX., Fig. 20.

Shell oval, strong, covered with thick, rough epidermis

;

ligament thick and prominent
;
hinge-teeth 3.3, laterals 1—

1

in each valve
;
pallial line slightly sinuated.

Animal (of type) with the mantle open in front and below,

margins plain
;
siphons short, orifices fringed

;
gills unequal,

square in front, plaited, inner lamina free at base
;
palpi lanceo-

late
;
foot strong, tongue-shaped.

Sub-genera, Corbicula, Muhlf. C. consobrina, PI. XIX.,
Fig. 21. Shell orbicular, concentrically furrowed, epidermic

uolished
;
lateral teeth elongated, striated across.
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Batissa, Gray. Anterior lateral teeth, short
;
under ones long.

Vdorita
,
Gray. Anterior laterals thick and triangular.

Distribution

,

130 species. Tropical America (eastern), Egypt,

India, China, Australia, Pacific Islands. In the mud of rivers,

and in mangrove swamps, usually near the coast. C. consobrina

ranges from Egypt to Cashmere and China, and is found fossil

in the Pliocene formations of England,* Belgium, and Sicily.

Fossil, 105 species. Wealden— . Eurooe, United States.

? Cyrenoides, Joannis.

Synonym, Cyrenella, Desh,

Type, C. Dupontii, PI. XIX., Fig. 19.

Shell orbicular, ventricose, thin, eroded at the beaks
;
epi

dermis dark olive; ligament external, prominent, elongated ;

cardinal teeth 3.2, the central tooth of the right valve bifid

,

muscular impressions long, narrow
;
pallial line simple.

Animal with the mantle open in front and below, margin
simple, siphons short, united

;
palpi moderate, narrow

;
gills

very unequal, narrow, united behind
;
foot cylindrical elongated.

Distribution, 4 species. Eiver Senegal. The marine species

are Diplodontce.

Fossil, 1 species. Europe.

Family XIII.

—

Cyprinid^:.

Shell regular, equivalve, oval or elongated
; valves close,

solid
;
epidermis thick and dark

; ligament external, conspicu-

ous ; cardinal teeth 1—3 in each valve, and usually a posterior

lateral tooth
;

pedal scars close to, or confluent with, the
adductors

;
palhal line simple.

Animal with the mantle-lobes united posteriorly by a curtain,

pierced with two siphonal orifices
;
foot thick, tongue-shaped

;

gills 2 on each side, large, unequal, united behind, forming a
complete partition

;
palpi moderate, lanceolate.

One half the genera of this family are extinct, and the rest

(excepting Circe
)
were more abundant in former periods than at

the present time. Cyprina and Astarte are boreal forms; Circe

and Cardita abound in the Southern seas.

Cyprina, Lamarck.

Etymology, Kuprinos (from Kupris), related to Yenus.
Type

, C. Islandica, PI. XIX., Fig. 22.

* -Associated •with the bones of Elephas meridionatit, Rhinoceros leptor.iimti,

J1 istodon Arvcmensis, Hippopotamus major, 8jc.
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Synonym, Arctica, Solium.

Shell oval, large and strong, with usually an oblique line or

angle on the posterior side of each valve
;
epidermis thick and

dark; ligament prominent, umbones oblique; no lunule;

cardinal teeth 2.2, laterals 0—1, 1—0; muscular impressions

oval, polished
;
pallial sinus obsolete.

Animal with the mantle open in front and below, margins

plain; siphonal orifices close together, fringed, slightly pro-

jecting
;
outer gills semilunar, inner truncated in front.

The principal hinge-tooth in the right valve of Cyprina

represents the second and third in Venus and Cytherea

;

the

second tooth of the left valve is consequently obsolete.

Distribution, C. Islandica ranges from Greenland and the

United States to the Icy Sea, Norway, and England
;
in 5—80

fathoms water. It occurs fossil in Sicily and Piedmont, but not

alive in the Mediterranean.

Fossil, 90 species. (D’Orbigny.) Muschelkalk— . Europe.

Circe, Schumacher.

Etymology, in Greek mythology a celebrated enchantress.

Example, C. corrugata, PI. XX., Fig. 2.

Synonym, Paphia (undulata), Lamarck.*
Shell sub-orbicular, compressed, thick, often sculptured with

diverging striae; umbones fiat; lunule distinct; ligament

nearly concealed
;
margins smooth

;
hinge-teeth 3:3 ;

laterals

obscure
;
pallial line entire.

Animal (of 0. minima) with the mantle open, margins denti-

culate, siphonal orifices close together, scarcely projecting,

fringed
;
foot large, heeled

;
palpi long and narrow, Eanges

from 8—50 fathoms. (Forbes.)

Distribution
,
40 species. Australia, India, Eed Sea, Canaries,

Britain.

ASTarte, Sowerby, 1816.

Synonym, Crassina, Lamarck. Tridonta, Schum. Goodallia,

Turton.

Example, A. sulcata, PI. XX., Fig. 1. A. borealis, Fig. 258.

{Astarte, the Syrian Venus.)
Shell sub-orbicular, compressed, thick, smooth or concen-

* Tli is name was employed by Bolten, in 1798, for sp. of Veneridee, and by Lamarck,
in 1801, for Venus divaricata, Chemn. (= Circe divaricata and Crassatella eontraria),

and Mesodesma ijlabratum. In 1808, Fabricius adopted tlie name for a group of butter-

flies, in which sense it is now widely employed, having been abandoned by Lamaron it-'

lua later works, and by all succeeding nmlacologists.
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krically furrowed
;
lunule impressed

;
ligament external

;
epi-

dermis dark; hinge-teeth 2.2, the anterior tooth of the right

valve large and thick
;
anterior pedal scar distinct

;
pallial line

simple.

Animal with mantle open
;
margins plain or slightly fringed

;

siphonal orifices simple
; foot moderate, tongue-shaped

;
lips

large, palpi lanceolate
;

gills nearly equal, united behind, and
attached to the siphonal band.

The animal of Astarte borealis is shown in Fig. 258 ;
mantle-

margins free, plain, slightly cirrated in the branchial region

;

united posteriorly by the branchial septum, forming a single

excurrent orifice
;
pedal muscles (p p), distinct from adductors

;

gills flat, finely striated, destitute of internal partitions ; outer

Fig. 258. Astarte borealis, var. semi-sulcata, Leach, Wellington Channel.

gill narrow, elliptical, with a simple margin ; inner gill grooved,

conducting to the mouth.
Distribution

,
20 species. Behring’s Straits, Wellington Chan-

nel, Kara Sea, Ochotsk, United States, Norway, Britain,

Canaries, iEgean (30—112 fathoms).

Fossil
,
285 species. Carb. —. North and South America

Europe, Thibet.

? Digitaria, Wood
;
Tellina digitaria, Lower Mediterranean.

Fossil
,
Pliocene, Britain.

Gotjldia, C. B. Adams.

Shell minute, triangular, furrowed * hinge like Astarte
,
with

lateral teeth
;
pallial line simple.

Diubribution, 7 species. Panama, West Indies.

* 3
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Crassatella, Lamarck.

Synonyms
,
Ptychomya, Ag. Paphia (Lamarck, part) Uoisey.

Type, 0. ponderosa, Pl. XXI., Fig. 4. 0. pulchra, Fig. 259

Etymology
,
crassus, thick.

Shell solid, ventricose, attenuated behind, smooth or con-

centrically furrowed
;

lunule distinct
;

ligament internal

;

margin smooth or denticulated
;

pallial line simple
;

hinge

-

teeth 1.2, striated, in front of cartilage pit
;
lateral teeth 0— 1,

1— 0 ;
adductor impressions deep, rounded

;
pedal small,

d’stinct.

Animal with mantle-lobes united only by the branchial

septum; inhalent margins cirrated
;
foot moderate, compressed,

triangular grooved; gills smooth, unequal, outer semi-lunar,

inner widest in front
;
palpi triangular.

Fig. 259. Crassatella pulchra. Sandy Cape, J. B. Jukes.

Animal as seen on the removal of right valve, and portion of the mantle.

In Crassatella pulchra the animal is like Astarte ; foot lingui-

form, slightly grooved
;

palpi short and broad, few-plaited

;

outer gill narrower in front.

Distribution, 34 species. Australia, New Zealand, Philippines,

India, West Africa, Canaries, Brazil.

Fossil, 64 species. Neocomian — . Patagonia, United States

Europe.

Isocardia, Lamarck. Heart-cockle.

Etymology, isos, like, cardia, the heart.

Type
,
I. cor. PI XX., Fig. 3.
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Synonyms, Glossus, Poli
;
Bucardium, Muhlfeldt

;
Pecchiolia,

Meneghini.

Shell cordate, ventricose ;
umbones distant, sub-spiral

;

ligament external
; hinge-teeth 2.2 ;

laterals 1—1 in each valye,

the anterior sometimes obsolete.

Animal with the mantle open in front; foot triangular,

pointed, compressed; siphonal orifices close together, fringed;

palpi long and narrow
;

gills yery large, nearly equal.

Fig. 260 Isocardta cor.

The heart-cockle burrows in sand, by means of its foot (/)
leaving only the siphonal openings exposed. (Bulwer.)

Distribution
,
5 species. Britain, Mediterranean, China, Japan

Fossil, 90 species. Trias — . United States, Europe, South
India.

The Isocardia-shaped fossils of the old rocks belong to the

genera Cardiomorpha and Iso-arca

;

many of those in the

Oolites to Ceromya. Casts of true Isocardice have only two
transverse dental folds between the beaks, and no longitudinal

furrows.

Cypricardia, Lamarck.

Example, C. obesa, PI. XX., Fig. 4. C. rostrata, Fig. 261.

Synonyms, Trapezium, Humph. Libitina, Sch.

Shell oblong, with an oblique posterior ridge
; umbones

anterior depressed; ligament external, in deep and narrow
.grooves; cardinal teeth 2.2, laterals 1—1 in each valve, some-
times obscure

;
muscular impressions oyal (of two elements

)

;

;

pallial line simple.
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Animal (of C. solenoides
)
with mantle-lobes united, cirrated

behind
;
pedal opening moderate

;
foot small, compressed, with

a large byssal pore near the heel
;
siphons short, conical, unequal,

cirrated externally
;

orifices fringed
;
palpi small

;
gills unequal,

the outer narrower and shorter, deeply lamellated, united

posteriorly, the inner prolonged between the palpi.

Animal of Cypricardia rostrata, Lamarck, Philippines (Fig.

300), with mantle-lobes united,

and covered with wrinkled epi-

dermis
;
siphonal orifices fringed

;

gills deeply plicated, anterior

part of the outer gill united to

the inner

;

dorsal border narrow,

plaited
;
adductor muscles of two

Fig. 261. Cypricardia.
elements,

Distribution, 13 species. Bed Sea, India, and Australia. In
crevices of rock and coral.

Fossil, 60 species. Lower Silurian — . North America and
Europe.

? Sub-genera. Coralliophaga, Bl. C. coralliophaga, Lamarck.
Shell long, cylindrical, thin, slightly gaping behind

; hinge-

teeth 2.2, and a laminar posterior tooth
;
pallial line with a wide

and shallow sinus. Distribution, 5 species. Mediterranean, in

the burrows of the Lithodomus ; sometimes two or three dead

shells are found one within the other, besides the original owner
of the cell

;
South Sea.

? Cypricardites, Conrad (part). An. G-eol. Pep., 1841. (San-

guinolites, M‘Coy.) Employed for Cypricardia-shaped shells of

the palaeozoic rocks
;
some of them are more nearly related to

Modiola (v. Modiolopsis, p. 422), but they bear no resemblance

to Sanguinolaria.

Goniophora, Phillips, 1848. Cypricardia cymbaeformis, Sby*

Upper Silurian, Britain {Mytilidce P).

Pletjrophortts, King, 1848.

Type, P. costatus, Brown. Permian, England. (Pal. Trans.,

1850. PI. XV., Figs. 13—20.)
Synonyms ? Cleidophoms, Hall (cast only). Unionites, Wissm.

? Maeonia, Dana.
Shell oblong

;
dorsal area defined by a line, or keel

;
umbones

Anterior, depressed; hinge-teeth 2.2; laterals 1.1; elongated

posterior; anterior adductor impression deep, with a small pedal

scar close to it, and bounded posteriorly by a strong rib from the

hinge
;
pallial line simple.



CONCHIFERA. 469

? Sub-genus. Redonia, Rouault, Bull Soc. Geol., 8, 362. Shell

oval, tumid ;
hinge with cardinal and posterior teeth

;
anterior

adductor bounded by a ridge. Fossil, Lower Silurian, Brittany,

Portugal. (Sharpe.)

Fossil, 5 species. Lower Silurian—Trias. United States,

Europe, New South Wales, Tasmania.

? Cardilia, Deshayes.

Type, C. semisulcata, PI. XYIII., Fig. 18.

Synonym, Hemicyclonosta, Deshayes.

Shell oblong, ventricose, cordate ; beaks prominent, sub-

spiral
;
hinge with a small tooth and dental pit in each valve

;

ligament partly internal contained in a spoon-shaped inflection

;

anterior muscular scar long, with a pedal scar above
;
posterior

adductor impression on a prominent sub-spiral plate; pallial

line simple.

Distribution, 2 species. Chinese Sea, Moluccas.

Fossil, 2 species. Eocene— . France, Piedmont.

Megaxodon, J. Sowerby.

Type, M. cucullatus, PI. XIX., Fig. 19. (
Megas

,
large, odous,

tooth.)

Shell oblong, smooth or keeled
;
ligament external

;
hinge-

teeth 1.2, thick; laterals 1.1, posterior; anterior adductor

impression deep, with a raised margin, and a small pedal scar

behind it.

In the typical species the beaks are sub,-spiral, the lateral

teeth obscure, and the posterior adductors bounded by prominent
ridges.

Fossil, 14 species. Upper Silurian—Devonian. United States,

Europe.
Sub-genera. ? Ooldfussia (nautiloides), Castlenau. Umbones

spiral
;

anterior side concentrically furrowed
;

posterior side

with two oblique ridges. Fossil, Silurian, United States.

Megaloma (Canadensis), Hall, 1852. Upper Silurian, Canada.
Umbones very thick, hinge-teeth rugged, almost obliterated

with age
;
posterior lateral teeth 1.1 ; no muscular ridges.

Pachydomtjs (Morris), J. Sowerby.

Etymology, pachus, thick, domos, house.

Synonyms, Astartila, Dana. ? Cleobis (grandisl, Dana,
f Pyramus (ellipticus), D. =Notomya, M‘Coy.
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Type, P. globosus (Megadesmus), J. Sowerby, in Mitcbell’a

Australia.

Shell oval, ventricose, very thick
;
ligament large, external

,

lunette more or less distinct; hinge-line sunk; teeth 1 or 2 (?)

in each valve ;
adductor impressions deep

;
anterior pedal scar

distinct
;

pallial line broad and simple, or with a very shallow

sinus.

Fossil, 5 species. Devonian ? New South Wales, Tasmania

Pachyrisma, Morris and Lycett.

Etymology, pachus, thick, ereisma, support.

Type, P. grande, Morris and Lycett. Great Oolite (Bathonian),

Minchinhampton.
Shell cordate, with large sub-spiral beaks

; valves very thick

near the umbones, obliquely keeled
;

hinge with one thick

conical tooth (behind the dental pit, in the right valve), a small

lateral tooth close to the deep and oval anterior adductor, and a

posterior lateral-tooth (or muscular lamina ?) ;
ligamental plates

short and deep.

Opis, Defrance.

Example, 0. lunulata, PI. XIX., Fig. 24. (Opis, a name of

Artemis.)

Shell strong, ventricose, cordiform, obliquely keeled
;
beaks

prominent, incurved, or sub -spiral; cardinal teeth 1.1 ; lunule

distinct.

Fossil, 42 species. Trias—Chalk. Europe.

Cardinia, Agassiz.

Etymology, cardo-inis, a hinge.

Type, C. Listeri, PI. XIX., Fig. 23.

Synonyms
,
Thalassides, Berger, 1833 (no description). Sine-

muria, Christol. Pachyodon, Stutch. (not Meyer nor Schum).
Pronoe, Agassiz.

Shell oval or oblong, attenuated posteriorly, compressed,

strong, not pearly, marked by lines of growth
;

ligament

external; cardinal teeth obscure, laterals 1—0. 0—1, remote,

prominent
;
adductor impressions deep

;
pallial line simple.

Foss il, 71 species. Silurian—Inferior Oolite. Europe • along

with marine shells.

Sub-geniLs ? Antliracosia, King, 1844 ;
Unio sub-constrictus,

Sowerby. (Carbonicola, M‘Coy, 1856.) Upper Silurian—Garb.

40 species. They occur in the valuable layers of clay-ironstone

called “mussel-bands,” associated with Nautili, Discince, &c.
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In Derbyshire the mussel-band is wrought, like marble, into

vases.

? Myoconcha, J. Sowerby.

Type, M. crassa, PI. XIX., Fig. 25. [Mya, mussel, concha,

shell.)

Shell oblong, thick, with nearly terminal depressed umbones
;

ligament external, supported by long, narrow, appressed plates

;

hinge thick, with an oblique tooth in the right valve ; anterior

muscular impression round and deep, with a small pedal scar

behind it
;

posterior impression large, single
;

pallial line

simple.

This shell, which is not nacreous inside, is distinguished from
any of the Mytilidce by the form of its ligamental plates and
muscular impressions

;
the hinge-tooth is usually overgrown

and nearly obliterated by the hinge-margin, as in aged examples
of Cardita orbicularis and Cypricardia vellicata.

Fossil, 26 species. Permian—Miocene. (D’Orb.) Europe.
Sub-genus. ? Hippopodium (ponderosum, Sowerby), Coneybeare.

Lias, Europe. Shell oblong, thick, ventricose
;
umbones large

;

ligament external
;
ventral margin sinuated

;
hinge with one

thick, oblique tooth in each valve, sometimes nearly .obsolete
;

pallial line simple
;
anterior muscular scar deep. This shell

appears to be a ponderous form of Cypricardia or Cardita ; it is

a characteristic fossil of the English Lias, but only very aged
examples have been found.

Caudita, Bruguiere.

Synonyms, Mytilicardia and Cardiocardita (ajar), Bl. Arcinella,

Oken.
Type, C. calyculata, PL XX., Fig. 5.

Etymology, cardia, the heart.

Shell oblong, radiately ribbed
;
ligament external

; margins
toothed; hinge -teeth 1.2, and an elongated posterior tooth;

pallial line simple
;
anterior pedal scar close to adductor.

Animal with the mantle-lobes free, except between the

siphonal orifices; branchial margin with conspicuous cirri : foot

rounded and grooved, spinning a byssus
;

labial palpi short,

triangular, plaited
;

gills rounded in front, tapering behind, and
i united together, the outer pair narrowest.

C. pectunculus, Bruguiere,
(
Mytilicardia

,

Blainville), has aD
anterior tooth. C. concamerata, Bruguiere, found at the Cape,

has a remarkable cup-like inflection of the ventral margin ol

each valve.
.
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Sub-genus. Venericardia, Lamarck. Y. ajar, PI. XX., Fig. 6

Shell cordate, ventricose ;
hinge without lateral teeth. Animal

locomotive, with a sickle-shaped foot like the cockles.

Distribution, 54 species. Chiefly in tropical seas, on rocky

bottoms and in shallow water
;
the Venericardice on coarse sand

and sandy mud. West Indies, United States, West Africa,

Mediterranean, Eed Sea, India, China, Australia, New Zealand,

Pacific, West America. C. borealis, Conrad, inhabits the sea of

Ochotsk
;

C. abyssicola, Hinds, ranges to 100 fathoms
; 0.

squamosa, to 150 fathoms.

Fossil, 170 species. Trias— . United States, Patagonia

Europe, Southern India.

P Vehticordia, Searles Wood, 1844.

Synonyms, Hippagus, Philippi, not Lea. Trigonulina, D’Orb.

(
Verticordia, a name of Yenus.)

Type, Y. cardiiformis (Wood, in Sby. Min. Con.), PI. XYII.,
Fig. 26.

Shell sub-orbicular, with radiating ribs
;
beaks sub-spiral

;

margins denticulated
;

interior brilliantly pearly
;
right valve

with 1 prominent cardinal tooth
;

adductor scars 2, faint

;

pallial line simple
;
ligament internal, oblique

;
epidermis dark

brown.

Distribution
,
2 species. China Sea (Adams)

;
Mediterranean P

(ForbesA
Fossil

,
2 species. Miocene— . Britain, Sicily.

Hippagus isocardioides, Lea, 1833, Eocene, Alabama, is eden-

tulous. Trigonulina ornata

,

D’Orbigny, Jamaica, has hinge-

teeth 2.2 ; right valve with a long posterior tooth. Epidermis
of large nucleated cells, as in Trigoniadce, to which family it

undoubtedly belong

Section b .

—

Sintj-pallialia.

Respiratory siphons long ; pallial line sinuated.

Family XIY.—Yenehidal

Shell regular, closed, sub-orbicular, or oblong
;

ligament

ex ternal
;
hinge with usually 3 diverging teeth in each valve

;

muscular impressions oval, polished
;
pallial line sinuated.

Animal free, locomotive, rarely byssiferous or burrowing;

mantle with a rather large anterior opening
;
siphons unequal,

united more or less
;

foot linguiform, compressed, sometimes

grooved
;
palpi moderate, triangular, pointed

;
branchiae large»

sub-quadrate, united posteriorly.
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The shells of this tribe are remarkable for the elegance of

their forms and colours
;
they are frequently ornamented with

chevron-shaped lines. Their texture is very hard, all traces of

structure being usually obliterated. The Veneridce appeared first

in the Oolitic period, and have attained their greatest develop-

ment at ttio present time
;
they are found m all seas, but most

abundan^y in the tropics.

Yenus, L.

Synonyms, Merceneria, Antigone, and Anomalocardia (flexuosa)

Schum, Chione, Megerle (not Scop.). Erycina (carioides),

Lamarck, 1818.

Type, Y. paphia, L. PI. XX., Fig. 7.

Shell thick, ovate, smooth, sulcated, or cancellated
;
margins

minutely crenulated
;
cardinal teeth 3—3 ;

pallial sinus small,

angular
;
ligament prominent

;
lunule distinct.

Animal with mantle-margins fringed
;
siphons unequal, more

or less separate ; branchial orifice sometimes doubly fringed,

the outer pinnate; anal orifice with a simple fringe and
tubular valve

;
foot tongue-shaped

;
palpi small, lanceolate.

V. textilis, and other elongated species, have a deep pallial

sinus
;

V. gemma (Totten) has a very deep angular sinus, like

Artemis ; V. reticulata has bifid teeth, like Tapes ; V. tridac-

noides, a fossil of the United States, has massive valves, ribbed

like the clam-shell. The North American Indians used to

make coinage {wampum) of the sea-worn fragments of Venus

mercenaria, by perforating and stringing them on leather

thongs.

Distribution, 176 species. World-wide. Low water—140

fathoms. V. astartoides, Behrings’ Sea. V. verrucosa
,
Britain,

Mediterranean, Senegal, Cape, Bed Sea : Australia ?

Fossil, 200 species. Oolites— . Patagonia, United States,

Europe, India.

? Volupia rugosa. (Defrance, 1829.) Shell minute, Isocardia-

shaped, concentrically ribbed, with a large lunule. Eocene

,

Hauteville.

Saxidomus (Nuttalli), Conrad. Oval, solid, with tumid um-
bones

;
lunule 0 ; teeth 3—4, unequal, the central bifid

;

pallial sinus large.

Distribution, 8 species. India, Australia, West America.

Cytherea, Lam.

Etymology, Cytherea, from Cythera, an iEgean island.
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Synonyms

,

Meretrix, Gray. Dione, Megerle. Cryptogramma,

Morch.
Examples

,

C. dione, PI. XX., Fig. 8. C. chione, Fig. 14,

p. 26.

Shell like Venus

;

margins simple; hinge with 3 cardinal

teeth and an anterior tooth beneath the lunule
;
pallial sinus

moderate, angular.

Animal with plain mantle-margins
;
siphons united half-way.

Distribution, same as Venus. Eecent 113 species.

Fossil, 80 species.

Meroe, Schum.

Etymology, Meroe, an island of the Nile.

Synonyms, Cuneus (part) Megerle (not Da Costa). Sunetta,

Link.

Type, M. picta (=Yenus Meroe, L. Donax, Deshayes).

PI. XX., Fig. 9.

Shell oval, compressed
;
anterior side rather longest

;
hinge

with 3 cardinal teeth, and a long narrow anterior tooth
;
lunule

lanceolate
;
ligament in a deep escutcheon.

Distribution, 11 species. Senegal, India, Japan, Australia.

Trigona, Muhlfeldt.

Etymology, trigonos, three-cornered.

Type, T. tripla, PI. XX., Fig. 10.

Shell trigonal, wedge-shaped, sub-equilateral; ligament short,

prominent
;

cardinal teeth 3—4, anterior -§- remote
;

pallial

sinus rounded, horizontal.

Distribution, 28 species. West Indies, Mediterranean, Senegal,

Cape, India, West America.

Fossil, Miocene— . Bordeaux.

T. crassatelloides attains a diameter of 5 inches, and is very

ponderous.

Sub-genus
,

Orateloupia, Desm. G. irregularis, PI. XX.,
Fig. 11.

Shell sub-equilateral, rounded in front, attenuated behind;

hinge with 1 anterior tooth, 3 cardinal teeth, and several small

posterior teeth
;
pallial sinus deep, oblique. Fossil

,
4 species.

Eocene—Miocene. United States, France.

Artemis, Poli.

Etymology
,
Artemis, in Greek mythology Diana.

Type, A. exoleta, PI. XX., Fig. 12. /
Synonym, Dosinia, Scopoli.
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orbicular, compressed, concentrically striated, pale

ligament sunk
;
lunule deep

;
hinge like Cytherea

;

margins

even
;
pallial sinus deep, angular, ascending.

Animal with a large hatchet-shaped foot, projecting from the

ventral margin of the shell
;
mantle-margins slightly plaited

;

siphons united to their ends
;

orifices simple
;
palpi narrow.

Distribution
,
100 species. Boreal—Tropical seas

;
low water

80 fathoms.

Fossil
,

13 species. Carb— . United States, Europe, South

India.

Sub-genera. Cyclina, Desh. Y. Sinensis, Chemn. Orbicular,

ventricose, margins crenulated, no lunule, sinus deep and
angular. Distribution

,

10 species, Senegal, India, China,

Japan, West America. Fossil, 1 species. Miocene, Bordeaux.

Clementia (papyracea) Gray. Thin, oval, white ; ligament

semi-internal
;
posterior teeth bifid, sinus deep and angular.

Animal with long, united siphons, and a large crescentic foot,

similar to Artemis. Distribution, 6 species. Australia, Philip-

pines.

Lucinopsis, Forbes.

Synonyms, Dosinia, Gray, 1847 (not Scop.). Mysia, Gray,

1851 (not Leach). Cyclina, Gray, 1853 (not Desh.).

Type, Yenus undata, Pennant, PI. XX., Fig. 13. (
Lucina

and opsis like.) .

Shell lenticular, rather thin
;

right valve with 2 laminar,

diverging teeth, left with 3 teeth, the central bifid
;
muscular

impressions oval, polished
;
pallial sinus very deep, ascending.

Animal with mantle-margins plain
;

pedal opening con-
tracted

;
foot pointed, basal

;
siphons longer than the shell,

separate, divergent, with fringed orifices. (Clark.)

The type of this genus having been erroneously placed in

Cyclina by M. Deshayes, he has proposed a new genus
(
Lajon-

kairid) for L. decussata, Philippines, a fossil of the English
Pliocene

,
but still living in the Mediterranean.

Distribution, 10 species. North America, Norway, Britain.

Fossil, 3 species. Pliocene. Britain, Belgium.

Tapes, Muhlfeldt.

Synonyms, Paphia, Bolten, 1798. Pullastra, G. Sby. Omalia,
Eyck, 1856.

Example, T. pullastra, PI. XX., Fig. 14. {Tapes, tapestry.)
Shell oblong, umbones anterior, margins smooth

;
teeth 3 in

each valYO
t
more or less bifid

;
pallial sinus deep, rounded.



476 MANUAL OF THE MOLLUSCA.

Animal spinning a byssns
;
foot thick, lanceolate, grooved

;

mantle plain or finely fringed
;
freely open in front; siphons

moderate, separate half-way or throughout, orifices fringed,

anal cirri simple, branchial ramose
;
palpi long, triangular.

Distribution
,
78 species. Norway, Britain, Black Sea, Senegal,

Brazil, India, China, New Zealand. Low water—100 fathoms.

(Beechy.)

Fossil, 6 species. Pliocene—. Britain, France, Belgium,

Italy.

The animal is eaten on the continental coasts
;

it buries in

the sand at low water, or hides in the crevices of rocks, and

roots of sea-weed.

Venerupis, Lamarck.

Etymology
,
Venus, and rupes, a rock.

Synonym, Oastrana, Schum.
Example, V. exotica, PI. XX., Fig. 15.

Shell oblong, a little gaping posteriorly, radiately striated

and ornamented with concentric lamellae
;
three small teeth in

each valve
;
one of them bifid

;
pallial sinus moderately deep,

angular.

Animal with the mantle closed in front, pedal opening mode-
rate; siphons united half-way, and with a simple fringe and
tubular valve, branchial siphon doubly fringed, inner cirri

branching
;
palpi small and pointed.

Distribution, 19 species. Britain—Crimea
;
Canaries, India,

Tasmania, Kamtschatka, Behring’s Straits—Peru. In crevices

of rocks.

Fossil, Miocene— . United States, Europe.

Petricola, Lamarck.

Etymology
,
petra, stone, colo, to inhabit.

Synonyms, Rupellaria, Bellevue; Choristodon, Jonas; Na-
ranio, Gray.

Type, P. lithophaga, PI. XX., Fig. 16. P. pholadiformis,

PI. XX., Fig. 17.

Shell oval or elongated, thin, tumid, anterior side short

;

hinge with 3 teeth in each valve, the external often obsolete ;

pallial sinus deep.

Animal with the mantle closed in front, much thickened and
recurved over the edges of the shell

;
pedal opening small ;

foot small, pointed, lanceolate
; siphons partially separate,

orifices fringed, anal with a valve and simple cirri, branchial

cirri pinnate
;
palpi small, triangular.
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Distribution
,
30 species. United States, France, Red Sea,

India, New Zealand, Pacific, West America (Sitka—Peru).

Burrows in limestone and mud.
Fossil, 20 species. Eocene— . United States, Europe.

Glaucomya (Bronn), Gray.

Synonym, Glauconome, Gray, 1829 (not Goldfuss, 1826).

Type, G. Sinensis, PI. XX., Fig. 18. (
Olaucos

,

sea-green,

mya, mussel.)

Shell oblong, thin
;
epidermis dark, greenish

;
ligament ex-

ternal
; hinge with 3 teeth in each valve, one of them bifid

;

pallial sinus very deep and angular.

Animal with a rather small, linguiform foot
;
pedal opening

moderate ;
siphons very long, united, projecting far into the

branchial cavity when retracted, their ends separate and diverg-

ing; palpi large, sickle-shaped; gills long, rounded in front,

the outer shortest.

Sub-genus. Tarysiphon, Benson. Differs from Glaucomya
in having the siphms united up to the end.

Distribution, 12 species. Embouchures of rivers; China,

Philippines, Borneo, India.

Fossil, 2 species. Tertiary. Europe.

Family XY.

—

Mactrhlse.

Shell equivalve, trigonal, close, or slightly gaping
;
ligament

(cartilage) internal, sometimes external, contained in a deep
triangular pit

;
epidermis thick

;
hinge with 2 diverging car-

dinal teeth, and usually with anterior and posterior laterals

;

pallial sinus short, rounded.

Animal with the mantle more or less open in front ; siphonal

tubes united, orifices fringed
;
foot compressed

;
gills not pro

longed into the branchial siphon.

Sections of the shell exhibit an indistinct cellular layer on the

external surface and a distinct layer of elongated shell. (Car-

penter.)

Mactra, L.

Etymology,
mactra, a kneading trough.

Synonyms, Trigonella, Da Costa (not L.), Schizodesxna

(Spengleri), Spisula (solida), Mulinia (lateralis), Gray.

Type, M. stultorum, PI. XXI., Fig. 1.

Shell nearly equilateral
;
anterior hinge-tooth A-shaped, with
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sometimes a small laminar tooth, close to it
;

lateral teeth

doubled in the right valve.

Animal with the mantle open as far as the siphons, its

margins fringed
;

siphons united, fringed with simple cirri,

anal orifice with a tubular valve; foot large, linguiform,

heeled
;

palpi triangular, long, and pointed
;

outer gills

shortest.

The Mactras inhabit sandy coasts, where they bury just

beneath the surface
;
the foot can be stretched out considerably,

and moved about like a finger, it is also used for leaping.

They are eaten by the star-fishes and whelks, and in the Isle

of Arran M. subtruncata is collected at low water to feed pigs.

(Alder.)

Distribution
,

125 species. All seas, especially within the

tropics ;—35 fathoms.

Fossil, 30 species. Lias— . United States, Europe, India.

? Sub-genera. Sowerbya, D’Orb. Isodonta, Buv. S. crassa,

Oxfordian, France. Cartilage-pit simply grooved
;

it receives

a tooth of the opposite valve ;
lateral teeth very large.

Harvella, Gray.

Lateral teeth small
;

shell cordate
;
thin

;
truncated pos-

teriorly, and obliquely striated; ligament external, separated

from the cartilage in the inner pit by a ridge; hinge teeth

small.

Sub-genus, Mactrella, Gray. Mactrinula, Gray. Shell cor-

date, abruptly truncated behind
;
lateral teeth short.

Gnathodon, Gray.

Etymology, gnatlios, a jaw-bone, odus, a tooth.

Synonym, Eangia, Desm.
Type, G. cuneatus, PI. XXI., Fig. 2.

Shell oval, ventricose
; valves thick, smooth, eroded

;
epider-

mis olive
;
cartilage-pit central

;
hinge-teeth f ;

laterals doubled

in the right valve, elongated, striated transversely
;
pallial sinus

-moderate.

Animal with the mantle freely open in front
;
margins plain

;

siphons short, partly united
;
foot very thick, tongue-shaped,

pointed
;

gills unequal, the outer short and narrow
;

palpi

large, triangular, pointed.

Distribution, 1 species. New Orleans. (S other species ? Ma*
zatlan, California

; Moreton B. Australia. Petit.)

Fossil, 3 species. Chalk— . Petersburg, Virginia.
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O. cuneatus was formally eaten by the Indians. At Mobile,

on the Gulf of Mexico, it is found in colonies along with Cyrena

Carolinensis
,
burrowing 2 inches deep in banks of mud; the

water is only brackish, though there is a tide of 3 feet. Banks
of dead shells, 3 or 4 feet thick, are found 20 miles inland :

Mobile is built on one of these shell-banks. The road from

New Orleans to Lake Pont-chartrain (6 miles) is made of

Gnathodon shells procured from the east end of the lake, where

there is a mound of them a mile long, 15 feet high, and 20—60

yards wide
;
in some places it is 20 feet above the level of the

lake. (Lyell.)

Lutraria, Lamarck. Otter’s-shell.

Type, L. oblonga, Gmel. PI. XXI., Pig. 3. (= L. solenoides,

Lamarck).
Shell oblong, gaping at both ends

;
cartilage-plate prominent,

vith 1 or 2 small teeth in front of it, in each valve
;

pallial

sinus deep, horizontal.

Animal with closed mantle-lobes
;
pedal opening moderate

;

foot rather large, compressed; siphons united, elongated, in-

vested with epidermis
;

palpi rather narrow, their margins
plain

;
gills tapering to the mouth.

Distribution, 18 species. United States, Brazil, Britain, Medi-
terranean, Senegal, Cape, India, New Zealand, Sitka.

Fossil, 25 species. Carb.— . United States, Europe.

Ensembles Mya ;
burying vertically in sand or mud, especially

of estuaries
; low water, 12 fathoms. L. rugosa, found living

on the coasts of Portugal and Mogador, is fossil on the coast

of Sussex. (Dixon.)

Sub-genus, Vaganella, Gray. Mantle sinus, large, round

;

interior ridges, of which two diverge from the hinge to the

ventral edge.

Anatinella, G. Sowerby.

Type, A. Candida, (Mya) Chemn. PI. XXIII., Fig. 6.

Shell ovate, rounded in front, attenuated and truncated be-

hind
;
cartilage in a prominent spoon-shaped process, with 2

small teeth in front
; muscular impressions irregular, the

anterior elongated
;
pallial line slightly truncated behind.

Distribution, 3 species. Ceylon, Philippines
;

sands at low
water.

Family XYI.—Tellinidae.

Shell free, compressed, usually closed and equivalve
; cardinal

toeth 2 at most, laterals 1—1, sometimes obsolete
;
muscular
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impressions rounded, polished
;
pallial sinus very large

;
liga-

ment on shortest side of the shell, sometimes internal. Struc-

ture obscurely prismatic-cellular
;

prisms fusiform, nearly

parallel with surface, radiating from the hinge in the outer

layer, transverse in the inner.

Animal with the mantle widely open in front, its margins

fringed
;

foot tongue-shaped, compressed
;

siphons separate,

very long and slender; palpi large, triangular; gills united

posteriorly, unequal, the outer pair sometimes directed dorsally.

The Tellens are found in all seas, chiefly in the littoral and
laminarian zones

;
they frequent sandy bottoms, or sandy mud,

burying beneath the surface
;
a few species inhabit estuaries

and rivers. Their valves are often richly coloured and orna-

mented with finely sculptured lines.

Tellina, L. Tellen.

Etymology
,
Telline, the Greek name for a kind of mussel.

Synonyms, Peronsea (part) Poli. Phylloda (foliacea), Omala
(planata) Schumacher. Psammotea (solidula) Turt. Arco-

pagia (crassa) Leach. Tellinodora, Morch.

Examples, T. lingua-felis, PI. XXI., Fig. 5. T. carnaria,

Fig. 6.

Shell slightly inequivalve, compressed, rounded in front,

angular and slightly folded posteriorly, umbones sub-central
;

teeth 2.2, laterals 1—1, most distinct in the right valve
;
pallial-

sinus very wide and deep
;
ligament external, prominent.

Animal with slender, diverging siphons, twice as long as the

shell, their orifices plain
;

foot broad, pointed, compressed

;

palpi very large, triangular
;

gills small, soft and very minutely
striated, the other rudimental and directed dorsally.

Ttllinides, Lamarck. T. planissima, PI. XXI., Fig. 7. Valves
with no posterior fold

;
lateral teeth wanting.

T. carnaria
(
Strigilla

,

Turt.) has the valves obliquely sculp-

tured
;
T. fabula, Gron., has the right valve striated, the other

plain. T. Burneti, California, has the right valve flat ; T. lunu-

lata, Pliocene, South Carolina, much resembling it in shape, has

the left valve flat.

Distribution, above 300 species. In all seas, especially the

Indian Ocean
;

most abuudant and highly coloured in tin

tropics. Low water — Coral zone, 50 fathoms. Wellington
Channel ; Kara Sea

;
Behring’s Straits

;
Baltic

;
Black Sea.

Fossil, 170 species. Oolites— . United States, South America
Chiloe), Europe.
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Gastrana, Schumacher.

Synonyms

,

Fragilia, Desh. Diodonta, F. and H., not Schu-
macher.

Type, Tellina fragilis, L. PI. XXI., Fig. 8.

Shell, equivalve, convex, with squamose lines of growth
;

cardinal teeth 2 in right valve, 1 bifid tooth in left
;
pallial sinus

deep and rounded
;
umbonal area punctate

;
ligament external.

Animal with the mantle open in front, its margins fringed

;

siphons elongated, slender, separate, unequal, orifices with cirri

foot small, compressed, linguiform; palpi large, triangular

gills unequal, soft, finely striated.

Gastrana inhabits shallow water, boring in mud and clay, and
not travelling about like the Tellens.

Distribution, 3 species. Norway, Britain, Mediterranean,

Black Sea, Senegal, Cape.

Fossil
,
Miocene— . Britain, France, Belgium.

Capsula, Schumacher.

Etymology, Dimin. of capsa, a box.

Synonyms, Capsa (part), Brug. 1791. Sanguinolaria, Lamarck,
1818, not 1801.

Type, C. rugosa, PI. XX., Fig. 19. (= Venus deflorata,

Gmel).

Shell oblong, ventricose, slightly gaping at each end
; radiately

striated
;
cardinal teeth 2 in each valve, one of them bifid

;
liga-

ment external, large, prominent
; siphonal inflection short.

Animal like Psammobia

;

foot moderate
;

gills deeply plaited,

attenuated in front, outer small, dorsal border wide, fixed

;

siphons moderate.

Distribution, 4 species. West Indies, Bed Sea, India, China,
Australia.

Fossil, 20 species. Carb. — . United States, Europe. (D’Orb.)

Quenstedtia, Morris and Lycett.

Hinge in left valve with obtuse, oblong, transverse teeth;
pallial sinus small

;
ligament in a narrow groove

; cardinal

teeth 0.1.

Psammobia, Lamarck. Sunset-shell.

Etymology, psammos, sand, bio, to live.

X
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Synonyms
,
Psammotea (zonalis) Lamarck. Psammoccla, PL

Gari, Schumacher.

Fig. 262. Psammobia vespertma, Chemn, |. Brit.

Example
,
P. Ferroensis, PI. XXI., Fig. 9. P. squamosa,

PI. XXI., Fig. 10. P. pallida, Fig. 263. P. vespertina,

Fig. 262.

Shell oblong, compressed, slightly gaping at both ends
;
hinge-

teeth y ;
ligament external, prominent

;
siphonal inflection

deep, in contact with the pallial line
;
epidermis often dark.

Fig. 263. Psammobia pallida
,
Desh. Red Sea. Left valve, part of the mantle, and

retractor of the siphons removed. Siphons much contracted ; a, a, adductors,

p, p, pedal muscles.

A nimal, mantle open, fringed; siphons very long, slender,

nearly equal, longitudinally ciliated, orifices with 6—8 cirri; foot

large, tongue-shaped
;

palpi long, tapering
;

gills unequal,

recumbent, few plaited.

Distribution
,
50 species. Norway, Britain, India, New Zea-

land, Pacific. Littoral — coralline zone, 100 fathoms. F. gari

is eaten in India.

Fossil
,

55 species. Oolite? Eocene— . United States,

Europe.

Sanguinolaria, Lamarck.

Name
,
from the type, Solen sanguinolentus, Chemn.

Synonyms
,
Soletellina (<diphos), Bl. Lobaria, Schumacher*

A-ulue, Oken.
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Example
,

S. livida, PI. XXII., Fig. 1. S. diphos, Fig. 2.

6. orbiculata, Fig. 3.

Shell oval, compressed, rounded in front, attenuated and

slightly gaping behind
;
hinge-teeth -f ,

small ;
siphonal inflec-

tion very deep, connected with the pallial line
;
ligament ex-

ternal, on very prominent fulcra.

Animal, mantle open, fringed
;
siphons very long, branchial

largest orifices fringed
;

foot large, broadly tongue-shaped,

compressed
;
palpi long pointed

;
gills recumbent, inner laminee

free, dorsal border wide.

Distribution, 20 species. West Indies, Bed Sea, India, Mada-
gascar, Japan; Australia, Tasmania, Peru.

Fossil, 30 species. Eocene— . United States, Europe.

Semele, Schumacher, 1817.

Etymology, Semele, in Greek myth, the mother of Bacchus.

Synonym, Amphidesma, Lamarck, 1818.*

Type, S. reticulata, PI. XXI., Fig. 11.

' Shell rounded, sub-equilateral, beaks turned forwards
;
pos-

terior side slightly folded
;
hinge-teeth 2.2, laterals elongated,

distinct in the right valve
;
external ligament short, cartilage

internal, long, oblique
;
pallial sinus deep, rounded.

Distribution, 60 species. West Indies, Brazil, India, China,

Australia, Peru.

Fossil

,

30 species. Eocene— . United States, Europe.

Sub-genera. Cumingia, G. Sowerby. C. lamellosa, PI. XXL,
Fig. 12. Shell slightly attenuated and gaping behind, lamel-

i lated concentrically
;
cartilage-process prominent

;
pallial sinus

very wide. Distribution, 10 species. In sponges, sand, and
the fissures of rocks, — 7 fathoms. West Indies, India, Aus-
tralia, West America. Fossil, Miocene— . Wilmington, North
Carolina.

Syndosmya

,

Becluz. Synonyms, Abra, Leach MS. Erycina

I

tpart), Lamarck, 1805.t Type, S. Alba, PI. XXI., Fig. 13.

Shell small, oval, white and shining
;
posterior side shortest

;

umbones directed backwards
;
cartilage-process oblique

;
hinge-

teeth minute or obsolete, laterals distinct
;

pallial sinus wide
and shallow. Animal with the mantle open, fringed

;
siphons

* The name Amphi-desma, as employed by Lamarck, included species of Semele,

Loripes, Syndosmya, Mesodesma, Tkracia, Lyonsia, and Kellia ; in addition to which
V it has since been applied to some Oolitic Myacites.

t The name Erycina was originally applied by Lamarck to a number of minute
fossil shells, including sp. of Syndosmya, Venus, Lucina, Tellina, Astarte, and Kdluu
In 1808 Fabricius employed it for a well-known group of insects.

Y 2
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long, slender, diverging, anal shortest, orifices plain; foot

large, tongue-shaped, pointed
;
palpi triangular, nearly as large

as the gills
;

branchiae unequal, triangular. Distribution,

Norway, Britain, Mediterranean, Black Sea, India. The species

are few, and mostly boreal, ranging from the laminarian zone

to 180 fathoms. (Forbes.) They live buried in sand and mud,
hut when confined are able to creep up the sides of the vessel

with their foot. (Bouchard.) Fossil, 6 species. Eocene—

.

Britain, France.

Scrobicularia, Schumacher. Synonyms
,
Trigonella (part), Costa

(not L.), Ligula (part), Mont. “Le Lavignon” (Reaumur),

Cuv. Listera, Turt. (not R. Brown). Lutricola, Bl. Mac-
tromya, D’Orbigny (not Ag.) Type, S. piperata (Belon), Gmelin,

PL XXI., Fig. 14. (See p. 60.) Shell oval, compressed, thin;

sub-equilateral ;
ligament external, slight

;
cartilage-pit

shallow, triangular; hinge-teeth small, 1 or 2 in each valves

laterals obsolete
;
pallial sinus wide and deep.

Animal with the mantle open, margins denticulated
;
siphons

very long, slender, separate, orifices plain
;
foot large, tongue-

shaped, compressed
;
palpi very large, triangular, gills minutely

striated, the outer pair directed dorsally. Lives buried, verti-

cally, in the mud of tidal estuaries, five or six inches deep.

(Montagu.) The siphons can he extended to five or six times

the length of the shell. (Deshayes.) The animal has a

peppery taste, hut is sometimes eaten on the coasts of the

Mediterranean.

Distribution, 20 species. Norway, Britain, Mediterranean,

Senegal.

Fossil, 4 speoies. Tertiary. Europe.

Mesodesma, Deshayes.

Etymology, meso, middle, desma, ligament.

Synonyms, Eryx, Sw. (not Daud.). Paphia (part), Lamarck,

1799 (see p. 464, note). Erycina (part), Lamarck, 1818 (not

Lamarck, 1805, nor Fabr., 1808). “ Donacille,” Lamarck, 1812

(not characterised)

Examples, M. glabratum, PI. XXL, Fig. 15. M. donacium,

Fig. 16.

Shell trigonal, thick, compressed, closed
;
ligament internal,

in a deep central pit
;
a minute anterior hinge-tooth, and 1—

1

lateral teeth in each valve ;
muscular scars deep

;
pallial sinus

small.

Animal with mantle- margins plain
;
siphons short, thick, and



CONCHIFEItA. 485

separate, orifices cirrated, branchial cirri dendritic
;
foot com-

pressed, broadly lanceolate
;

gills large, unequal
;
palpi small.

Sub-genus. Anapa
,
Gray. A. Smithii, PI. XXI., Fig. 17.

Umbones anterior, siphonal inflection obsolete.

Ceronia
,
Gray. Lateral teeth marked with coarse oblique

etrise.

P Davila
,
Gray. Laterals unequal

;
anterior teeth small and

erect.

Distribution
,
31 species. West Indies, Mediterranean, Crimea,

India, New Zealand, Chili
;
sands at low water.

Fossil, 7 species. Neocomian— . United States, Europe.
(Donacilla

,
D’Orbigny.)

Erytlia, Turton. Lentil-shell.

Etymology, ervilia, diminutive of ervum, the bitter-vetch.

Type, E. nitens, PI. XXI., Fig. 18.

Shell minute, oval, close
;
cartilage in a central pit

;
right

valve with a single prominent tooth in front and an obscure

tooth behind
;

left valve with 2 obscure teeth
;
no lateral teeth

;

pallial sinus deep.

Distribution, 2 species. West Indies, Britain, Canaries,

Mediterranean, Peed Sea. —50 fathoms.

Donax, L. Wedge-shell.

Example, D. denticulatus, PI. XXI., Fig. 19.

Etymology
,
donax, a sea-fish. (Pliny.)

Synonyms, Chione, Scop. Cuneus, Da Costa. Capisterium,

Meuschen.* Latona and Hecuba, Schum. Egeria, Lea (not

Eoissy).

Shell trigonal, wedge-like, closed
;
front produced, rounded

;

posterior side short, straight
;
margins usually crenulated

;

hinge-teeth 2.2
;
laterals 1—1 in each valve

;
ligament external,

prominent
;
pallial sinus deep, horizontal.

Animal with the mantle fringed
;
siphons short and thick,

diverging, anal orifice denticulated, branchial with pinnate
cirri; foot very large, pointed, sharp-edged, projected quite in

front
;

gills ample, recumbent, outer shortest
;

palpi small,

pointed.

Distribution, 68 species. Norway, Baltic, — Black Sea, all

tropical seas. In sands near low-water mark (—8 fathoms)
buried an inch or two beneath the surface.

Fossil, 45 species. Carb.— . United States, Europe.

* Meuschen was a Dutch auctioneer ; the names occur in his “ sale cacaloffu^ M

lilwte imvomefe nomina ulsurda. Linnaeus.
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Sub-genera. ? Amphichcena, Phil. A. Kindermanni, CaliforniA.

Shell oblong, nearly equilateral, gaping at each end; teeth §-

;

ligament external, pallial line sinuated.

Iphigenia, Schum. (Capsa, Lam., 1818, not 1801. Donacma,
Fer.) I. Brasiliensis, PI. XXI., Fig. 20. Shell nearly equi-

lateral, smooth; hinge-teeth 2.2, one bifid, the other minute;

laterals remote, obsolete in the left yalve
;
margins smooth.

Distribution
,
5 species. West Indies, Brazil, West Africa, Pacific,

Central America. Inhabits estuaries. I. ventricosa, Deshayes,

is rayed like Galatea, and has its beaks eroded.

? Isodonta (Deshayesii). Buy. Bull. Soc. Geol. Oolite.

France, England.

Galatea, BruguiSre-

Synonyms, Egeria, Roissy. Potamophila, Sowerby. Mega-
desma, Bowdich.

Type, G. reclusa, PI. XXI., Fig. 21.

Shell yery thick, trigonal, wedge-shaped
;
epidermis smooth,

oliye
;
umbones eroded

;
hinge thick, teeth 1.2, laterals indis-

tinct
;
ligament external, prominent

;
pallial sinus distinct.

Animal with the mantle open in front
;

siphons moderate,

with 6—8 lines of cilia, orifices fringed
;
foot large, compressed

;

palpi long, triangular
;

gills unequal, united to the base of the

siphons, the external pair diyided into two nearly equal areas

by a longitudinal furrow, indicating their line of attach-

ment.

Distribution, 6 or 7 species ? Nile, and riyers of West Africa.

Family XYII.—Solentile.

Shell elongated, gaping at the ends; ligament external;

hinge-teeth usually 2.3, compressed, the posterior bifid. External

shell layer with definite cell-structure, consisting of long prisms,

very oblique to the surface, and exhibiting nuclei
;
inner layer

nearly homogeneous.
Animal with a very large and powerful foot, more or less

cylindrical
;
siphons short and united (in the typical Solens, with

long shells) or longer and partly separate (in the shorter and

more compressed genera)
;

gills narrow, prolonged into the

branchial siphon.

Solen (Aristotle), L. Razor-fish.

Type, S. siliqua, PI. XXII., Fig. 4 .
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Synonyms

,

Hypogeea, Poli. Yagina, Megerle. Ensis, Schum.
Ensatella, Sw.

Shell very long, sub-cylindrical, straight, or sligh tly recurved,

margins parallel, ends gaping
;
beaks terminal, or sub-central

;

Fig. 264. Solen siliqua, L. 3-
; the valves forcibly opened, and mantle divided as far as

the ventral foramen, to show the foot.

hinge-teeth f ;
ligament long, external

;
anterior muscular

impression elongated
;
posterior oblong

;
pallial line extending

beyond the adductors
;
sinus short and square.

Animal with the mantle closed except at the front end, and a

minute ventral opening
;
siphons short, united, fringed

;
palpi

broadly triangular
;
foot cylindrical, obtuse.

Distribution
,
33 species. World-wide except Arctic seas ;

—

100 fathoms.

Fossil, 40 species. Carb.— . United States, Europe.
The Fazor-fishes live buried vertically in the sand, at extreme

low water, their position being only indicated by an orifice like

a key-hole
;
when the tide goes out they sink deeper, often

penetrating to a depth of one or two feet. They never volun
tarily leave their burrows, but if taken out soon bury themselves
again. They may be caught with a bent wire, and are excellent

articles of food when cooked. (Forbes.)

Cultellus, Schumacher.

Type, C. lacteus, PI. XXII., Fig. 5.

Etymology, cultellus, a knife.

Shell elongated, compressed, rounded and gaping at the ends
;

hinge-teeth 2.3 ;
beaks in front of the centre, supported inter-

nally by an oblique rib
;
pedal impression behind the umbonal

rib
;
posterior adductor trigonal; pallial line not prolonged behind

the posterior adductor
;
sinus short and square.

Animal (of 0. Javanicus) with short, fringed siphons; gills

narrow, half as long as the shell, transversely plaited
;

palpi
large, angular, broadly attached; foot large, abruptly trun-
cated.

Distribution, 5 species. Africa, India, Nicobar.
Sub-genera. Ceratisolen

, Forbes. (Polia, D’Orbigny. Phams,
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Leach, MS. Solecurtoides, Desm.) C. legumen, PI. XXII.,
Pig. 6. Shell narrow, snb-equilateral, anterior adductor impres-

sions elongated, a second pedal scar near the pallial sinus.

Animal with a long, truncated foot
;

siphons separate, diverg-

ing, fringed. Distribution
,

1 species. Britain, Mediterranean,

Senegal, Red Sea. Fossil, 3 species. Pliocene— . Italy.

Machcera, Gould. (Siliqua, Megerle. Leguminaria, Schum.)
M. polita, PL XXII., Fig. 7. Shell smooth, oblong; epidermis

polished; umbonal rib extending across the interior of the

valve
;
pallial sinus short. The animal, figured by Middendorff,

is similar to Solecurtus. Distribution, India, China, Ochotsk,

Oregon, Sitka, Behring’s Sea, Newfoundland. M. costata,

Say, is often obtained from the maw of the cod-fish. Fossil, 4

species. TJpper Greensand

—

. Britain, France.

Pharella, Gray. Shell nearly cylindrical
;
anterior muscular

impression elongated.

Solecurtus, BlainvUle.

Etymology, solen and curtus, short.

Synonyms, Psammosolen, Risso. Macha, Oken. Siliquaria,

Schum. Tagelus, Gray.

Examples, S. strigilatus, PI. XXII., Fig. 8. S. Caribaeus,

PI. XXII., Fig. 9.

Shell elongated, rather ventricose, with sub-central beaks ;

margins sub-parallel
;
ends truncated, gaping

;
ligament promi-

nent
;
hinge-teeth f ;

pallial sinus very deep, rounded
;
posterior

adductor rounded.

Animal very large and thick, not entirely retractile within the

shell
;
mantle closed below

;
pedal orifice and foot large

;
palpi

triangular, narrow, lamellated inside; gills long and narrow,

outer much the shortest
;
siphons separate at the ends, united

and forming a thick mass at their bases
;

anal orifices plain,

branchial fringed.

The Solecurti bury deeply in sand or mud, usually beyond

low water, and are difficult to obtain alive. P. Caribaus occurs

in countless myriads in the bars of American rivers, and on the

coast of New Jersey in sand exposed at low water
;
by removing

three or four inches of sand its burrows may be discovered ;

they are vertical cylindrical cavities, inches in diameter and

12 or more deep
;
the animal holds fast by the expanded end of

its foot.

Distribution, 25 species. United States, Britain, Mediterranean,

West Africa, Madeira.

Foh9il
t
30 species. Neocomian

—

. United States, Europe.
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Sub-genus. Novaculina

,

Benson. N. gangetica, PI. XXII.,
Fig. 10. Shell oblong, plain; epidermis thick and dull

;
pallial

sinus rather small
;

anterior pedal scar linear. Distribution
,

India, China. In the mud of riyer-estuaries.

Family XYIII.

—

Myachle.

Shell thick, strong and opaque
;
gaping posteriorly

;
pallial

fine sinuated ; epidermis wrinkled. Structure more or les3

distinctly cellular, with dark nuclei near the outer surface

;

cartilage process composed of radiated cells.

Animal with the mantle almost entirely closed
;
pedal aper-

ture and foot small
;
siphons united, partly or wholly retractile

;

branchiae two on each side, elongated.

Fig. 265. Mya truncata, L. A. Brit, (after Forbes.)

Mya, L. Gaper.

Etymology
,
myax (-acis), a mussel. (Pliny.)

Synonym
,
Platyodon, Conrad.

Types, M. truncata, PI. XXIII., Pig. 1. M. Arenaria,

Fig. 207, p. 396.

Shell oblong, inequivalve, gaping at the ends; left valve
smallest, with a large flattened cartilage process

;
pallial sinus

large.

I

.Animal with a small straight linguiform foot
;
siphons com-

bined, covered with epidermis, partially retractile
; orifices

fringed, the branchial opening with an inner series of large

tentacular filaments
;

gills not prolonged into the siphon
;
palpi

elongated, free.

M. anatina, Chemn. (Tugonia, Gray), West coast of Africa;
posterior side extremely truncated

; similar cartilage-processes

in each valve. Fossil, Miocene
; Dax, and the Morea

Distribution, 10 species. Northern Seas, West Africa., Philip-
pines, Australia, California. The Myas frequent soft bottoms,
especially the sandy and gravelly mud of river-mouths

;
they

range from low water to 25 fathoms, rarely to 100 or 145

Y 3
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fathoms. M. arenaria burrows a foot deep
;

this species an 1 M.
truncata are found throughout the northern and Arctic seas,

from Ochotsk and Sitka to the Bussian Ice-meer, the Baltic,

and British coast ;
in the Mediterranean they are only found

fossil. They are eaten in Zetland and North America, and are

excellent articles of food. In Greenland they are sought after

by the walrus, the Arctic fox, and birds. (0. Fabricius.)

Fossil, 17 species. Pliocene—. United States, Britain, Sicily.

Most of the fossil “Myas” have an external ligament, and are

related either to Panoptea or Pholadomya.

Corbxjla, Bruguiere.

Etymology, corbula, a little basket.

Type, C. sulcata, PL XXIII., Fig. 2.

Synonyms, Erodona, Daud.
(
= Pacyodon, Beck.) Agina,

Turt.

Shell thick, inequivalve, gibbose, closed, produced posteriorly

;

right valve with a prominent tooth in front of the cartilage pit

;

left valve smaller, with a projecting cartilage process
;
pallial

sinus slight; pedal scars distinct from the adductor impressions.

Animal with very short, united siphons
;

orifices fringed

;

anal valve tubular
;
foot thick and pointed

;
palpi moderate

;

gills 2 on each side, obscurely striated.

Distribution, 66 species. United States, Norway, Britain,

Mediterranean, West Africa, China. Inhabits sandy bottoms

;

lower laminarian zone—80 fathoms.

Fossil, 120 species. Inferior Oolite— . United States, Europe,

India.

The external shell-layer consists of fusiform cells
;
the inner

is homogeneous and adheres so slightly to the outer layer, that

it is very frequently detached in fossil specimens. Corbulomya,

Nyst ((7. complanata, Sby.), Crag., Britain.

Sub-genera, Potamomya, J. Sowerby. P. gregaria, Eocene,

Isle of Wight. Cartilage process broad and spatulate, received

between two obscure teeth in the right valve. The estuary

Corbulee differ very little from the marine species. P. labiata

(Azara, D’Orbigny), PI. XXIII., Fig. 3, lives buried in the

mud of the Eiver Plata, but not above Buenos Ayres, and con-

sequently in water which is very little influenced by the

superficial ebb of the river. The same species is found in banka

widely dispersed over the Pampas near San Pedro, and many
places in the Argentine Eepublic, five yards above the river

Parana. (Darwin.)

Sphenia, Turt. S. Binghami, PL XXIII., Fig. 4. Shell
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oolong ;
right valve with a curved, conic tooth in front of the

oblique, sub-trigonal cartilage-pit. Animal with thick united

siphons, fringed at the end, anal valve conspicuous
;
foot finger-

like, with a byssal groove. Distribution
,
2 species. Britain,

France. Burrowing in oyster-shells and limestone, in 10—25

fathoms. Fossil, 20 species. Tertiary. Europe.

Ne^jra, Gray.

Etymology, Neoera, a Roman lady’s name.
Type

,
N. cuspidata, PL XXIII., Fig. 5.

Synonym, Cuspidaria, Nardo.

Shell globular, attenuated, and gaping behind
;
right valve a

little the smallest ;
umbones strengthened internally by a rib

on the posterior side ; cartilage process spatulate, in each valve

(furnished with a movable ossicle,—Deshayes), with an obsolete

tooth in front, and a posterior lateral tooth
;
pallial sinus very

shallow.

Animal with the mantle closed
;
foot lanceolate

; siphons short,

united, branchial largest, anal with a membranous valve, both
with a few long, lateral cirri.

Distribution, 22 species. Norway, Britain, Mediterranean,

Canaries, Madeira, China, Moluccas, New Guinea, Chili. From
12—200 fathoms.

Fossil

,

14 species. Oolite— . Britain, Belgium, Italy.

Fig. 266. Thetis, minor, Sby. Neocomian, I. Wight.

Thetis, Sowerby.

Etymology, Thetis, in Greek mythology, a sea-nymph.
Synonyms, Poromya (anatinoides), Forbes. Embla (Korenii),

Loven ? Inoceramus (impressus), D’Orb ? Corbula (gigantea),

Bby.

Type, T. minor, Fig. 266. T. hyalina, PI. XXII., Fig. 11.

Shell sub-orbicular, ventricose, thin, translucent, surface
regularly granulated, interior slightly nacreous; ligament (l)
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external
;
hinge-teeth 1 or 2 ;

umbones strengthened inside by

a posterior lamina
;
adductor (a, a') and pedal impressions (p)

separate, slightly impressed, posterior adductor bordered by a

ridge
;
pallial line nearly simple, sub-marginal.

Animal with short siphons, the branchial largest, surrounded

at their base by 18-20 tentacles, generally reflected on the

shell
;
mantle open in front

;
foot long, narrow, and slender.

(M‘Andrew.)
Distribution

,
5 species. Norway, Britain, Mediterranean,

Madeira, Borneo, China. 40—150 fathoms.

Fossil
,
17 species. Neocomian— . Britain, Belgium, France,

South India.

Sub-genus ? Eucharis
,
Becluz

;
Corbula quadrata, Hinds,

Guadaloupe. Shell equivalve, obliquely keeled, gaping
;
beaks

anterior; hinge-teeth 1—1; ligament external; pallial line

simple
;
surface granulated.

Pajstopjea, Menard de la Groye.

Etymology
,
Panope, a Nereid.

Example
,
P. Americana, PI. XXII., Fig. 12.

Synonym ? Pachymya (gigas), Sby. Upper Greensand.

Britain, France.

Type, P. glycimeris. Fig. 267.

Shell equivalve, thick, oblong, gaping at each end
;
ligament

external, on prominent ridges
; 1 prominent tooth in each valve

;

pallial sinus deep.

Animal with very long, united siphons, invested with thick,

wrinkled epidermis
;
pedal orifice small, foot short, thick, and

grooved below
;

gills long and narrow, extending far into the

branchial siphon, the outer pair much narrower than the inner,

faintly pectinated
;
palpi long, pointed, and striated.

In P. Norvegica the pallial line is broken up into a few
scattered spots, as in Saxicava

;

the animal itself is like a

gigantic Saxicava. (Hancock.) This species ranges from
Ochotsk to the White Sea, Norway, and North Britain

; it was
formerly an inhabitant of the Mediterranean, where it now
occurs fossil. (= P. Bivonoe

,
Philippi.) The British speci-

mens have been caught, accidentally, by the deep-water

fishing-hooks. P. Natalensis is found at Port Natal, buried

in the sand at low water ;
the projecting siphons first attracted

attention (doubtless by the strong jets of water they sent up
when molested), but the shells were only obtained by digging

to the depth of several feet. The Mediterranean species P
y

7

ycimeris attains a length of 6 or 8 inches.
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Fig. 267 represents tlie animal of Panopcea glycimeris, as

seen on the removal of the left valve and thin part of the

mantle. It was obtained on the

coast of Sicily, and presented to

the Gloucester Museum by Cap-
tain Guise.

Mantle and siphons covered

with thick, dark, wrinkled epi-

dermis
;

siphons united, thick,

contractile
;
pedal orifice small,

in the middle of the anterior

gape; foot small (/), body oval

[b), with a prominent heel

;

pallial muscle (m) continuous;

with a deep siphonal inflection

(s) ;
lips broad and plain, palpi

triangular, deeply plaited (£)

;

gills unequal (much contracted

in spirit), reaching the com-
mencement of the siphons

;

inner gills prolonged between
the palpi, plaits in pairs, each

lamina being composed of vas-

cular loops arranged side by
side; margin grooved, dorsal

border of inner lamina unat-

tached; outer gills shorter and

narrower, formed of a single

series of branchial loops placed

one behind the other, dorsal

border wide and fixed.

Distribution, 11 species.

Northern Seas, Mediterranean,

Cape, Australia, New Zealand,

Patagonia. Low water — 90

fathoms.

Fossil, 140 species. Inferior

Oolite— . United States, Europe,

India.

Fig. 267. Panopcea Glycnnetts

y The size of the original.

!, a', adductor muscles
; p, posterior pedal

muscle : r, renal organ.

Glycimeris, Lamarck.

Etymology, glukus, sweet, meris, bitter.

Type, G. siliqua, PI. XXII., Fig. 14 and Fig. 268.

Synonym, Cyrtodaria, Daud.
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Shell oblong, gaping at each end
;
posterior side shortest

;

ligament large and prominent; epidermis black, extending

beyond the margins
;
anterior muscular scar long, pallial im-

pression irregular, slightly sinuated.

Animal larger than its shell, sub-cylindrical
;
mantle closed,

siphons united, protected by a thick envelope
;

orifices small

;

Fig. 268. Glycimeris siliqua, Chemn. Newfoundland.

a, a, adductor muscle
; p, pedal muscle ; s, siphonal muscle

; /, foot ; t, labial

tentacles
; g, gills, much contracted and crumpled.

pedal opening small anterior
;
foot conical

;
palpi large, striated

inside, the posterior border plain
;

gills large, extending into

the branchial siphon.

Distribution, 2 species. Arctic Seas, Cape Parry, North
Western America, Newfoundland.

Fossil, Pliocene— . Britain, Belgium.

Family XIX.—Anatinidje.

Shell often inequivalve, thin
;

interior nacreous
;

surface

granular
;
ligament external, thin

;
cartilage internal, placed

in corresponding pits and furnished with a free ossicle;

muscular impressions faint, the anterior elongated
;

pallial

line usually sinuated.

Animal with mantle-margins united
;
siphons long, more or

less united, fringed
;

gills single on each side, the outer lamina

prolonged dorsally beyond the line of attachment.

Plioladomya and its fossil allies have an external ligament

only
; has no ossicle. The external surface of these shells is

often rough with large calcareous cells, sometimes ranged in

lines, and covered by the epidermis
;
the outer layer consists of

polygonal cells, more or less sharply defined
;
the inner layer is

nacreous.
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Anatina, Lamarck. Lantern-shell.

Type, A. rostrata, PI. XXIII., Fig. 7. (
Anatinus

,

pertain-

ing to a duck.)

Synonyms

,

Laternula, Bolten MS. Auriscalpium, Muhlf.

Osteodesma, Blainville. Cyathodonta (undulata), Conrad ? West
America.

Shell oblong, ventricose, sub-equivalve, thin and translucent,

posterior side attenuated and gaping
;
umbones fissured, directed

backwards, supported internally by an oblique plate
;
hinge

with a spoon-shaped cartilage process in each valve, furnished

in front with a transverse ossicle; pallial sinus wide and
shallow.

Animal with a closed mantle and long united siphons, clothed

with wrinkled epidermis
;

gills one on each side, thick, deeply

plaited
;
palpi very long and narrow

;
pedal opening minute,

foot very small, compressed.

Distribution, 20 species. India, Philippines, New Zealand,

West America.

Fossil, 50 species. Devonian F—Oolite— . United States,

Europe.

Sub-genera. Periploma (inequivalvis), Schum. “ Spoon-
hinge” of Petiver

;
oval, inequivalve, left valve deepest; pos-

terior side very short and contracted. Distribution, West Indies,

South America.

Cochlodesma, Couthouy. C. prsetenue, PI. XXIII., Fig. 8.

(Bontia, Leach MS. Ligula, Mont., part.) Oblong, compressed,

thin, slightly inequivalve
;
umbones fissured

;
cartilage processes

prominent, ossicle minute
;
pallial sinus deep. Animal with a

broad, compressed foot
;
siphons long, slender, divided through-

out
;

gills one on each side, deeply plaited, divided by an oblique

furrow into two parts, the dorsal portion being narrower, com-
posed of a single lamina only, and attached by its whole inner

surface. (Hancock.) Distribution, 2 species. United States,

Britain, Mediterranean. Fossil, Pliocene, Sicily.

Cercomya, Agassiz. C. undulata, Sowerby. (=Bhynchomya,
Agassiz.) Shell very thin, elongated, compressed, attenuated

posteriorly
;

sides concentrically furrowed, umbones fissured,

posterior (cardinal) area more or less defined. Fossil, 12 species.

Oolite—Neocomian. Europe.

Thkacia (Leach), Blainville.

Synonyms, Odoncinetus, Costa. Corimya, Agassiz. Bupicola

(concentricaV Bellevue.
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Type, T. pubescens, PL XXIII., Fig. 9.

Shell oblong, nearly equivalve, slightly compressed, attenuated

and gaping posteriorly, smooth, or minutely scabrous ; cartilage

processes thick, not prominent, with a crescentic ossicle
;
pallial

sinus shallow. Outer shell layer composed of distinct, nucleated

cells.

Animal with the mantle closed
;

foot linguiform
;

siphons

rather long, separate, with fringed orifices
;

gills single, thick,

plaited
;
palpi narrow, pointed.

T. concentrica and T. distorta, Mont.
,
are found in the crevices

of rocks, and burrows of Saxicava ; they have been mistaken

for boring-shells.

Distribution, 17 species. Greenland, United States, Norway,
Britain, Mediterranean, Canaries, China, Sooloo

;
4—110

fathoms.

Fossil, 36 species. (Trias ?) Lower Oolite— . United States,

Europe.

Pholadomya, G. Sowerby.

Recent Type, P. Candida. PI. XXII., Fig. 15. I. Tortola.

Shell oblong, equivalve, ventricose, gaping behind
;
thin and

translucent, ornamented with radiating ribs on the sides
;
liga-

ment external
;
hinge with one obscure tooth in each valve

;

pallial sinus large.

Animal with a single gill on each side, thick, finely plaited,

grooved along its free border, the outer lamina prolonged

dorsally
;
mantle with a fourth (ventral) orifice. (Owen.)

Distribution, 1 species. Tropical Africa.

Fossil
,
160 species. Lias— . United States, Europe, Algeria,

Thibet.

Homomya (hortulana), Agassiz. Shell thick, concentrically

furrowed, withe <ic radiating ribs
;

12 species. Oolites, Europe.
Tyleria, Adams. Cartilage inserted in a spoon-shaped hollow

;

interior of shell with a layer of carbonate of lime between the

spoon-shaped hollow and the anterior edge.

Myacites (Schlotheim), Bronn.

Synonyms, Myopsis (Jurassi), Agassiz. Pleuromya, Agassiz.

Arcomya (Helvetica), Agassiz. Mactromya (mactroides), Ag.
Anoplomya (lutraria), Krauss.

Example, M. sulcatus, Fleming. (Allorisma, Xing, Pal. Tr.,

1850, PI. XX., Fig. 5.)

Shell oblong, ventricose, gaping, thin, often concentrically
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furrowed
;
umbones anterior

;
surface granulated

;
ligament

external
;
binge with an obscure tooth or edentulous

;
muscular

impressions faint
;
pallia! line deeply sinuated.

Fossil, 50 species. Lower Silurian—Lower Chalk. United

States, Europe, South Africa.

Sub-genera ? Goniomya, Agassiz. Mya literata, PI. XXII.,

Fig. 16. (Lysianassa, Munster, not M. Edwards.) Shell equi

valve, thin, granulated; ligament external, short, prominent.

Fossil, 33 species. Upper Lias—Chalk. Europe.

Tellinomy

a

(nasuta), Hall
;
Silurian, United States, Europe.

Not characterised.

F Grammysia, Verneuil. Nucula cingulata, His. Upper
Silurian, Europe. Valves with a strong transverse fold extend-

ing from the umbones to the middle of the ventral margin.

F Sedgwickia (corrugata), M £ Coy. — F Leptodonus (senilis),

M‘Coy. Shell thin, ventricose, concentrically furrowed in

front
;
escutcheon long and flat. Silurian—Carb. Europe.

Ribeiria, Sharpe, 1853.

Shell gaping at both ends
;
sub-ovate, rounded in front, elon-

gated and rather attenuated behind
;
punctate-striate

;
casts cf

interior with a large umbonal impression (caused by a cartilage-

plate, as in Lyonsia ?) and a notch in front of it.

Fossil. Lower Silurian. Portugal.

Ceromya, Agassiz.

Etymology
,
keraos, horned, mya, mussel.

Type, C. concentrica (Isocardia) Sowerby, Min. Con. 491,

Fig. 1.

Shell Isocardia-shaped, slightly inequivalve ? very thin,

granulated, often eccentrically furrowed
;
ligament external

;

hinge edentulous
;
right valve with an internal lamina behind

the umbo
;
pallial line scarcely sinuated F

Fossil, 14 species. Inferior Oolite— . Greensand F Europe.
Sub-genus ? Gresslya (sulcosa) Ag. (Amphidesma and Unio,

species, Philippi). Shell oval, rather compressed; umbones
anterior, incurved, not prominent

;
valves thin, close, smooth

or concentrically furrowed; pallial sinus deep. Fossil, 50
species. Lias—Portlandian. Europe. The lamina within the
posterior hinge-margin of the right valve produces a furrow in
the casts, which are more common than specimens retaining the
shell.
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? Cardiomorpha, Koninck.

Type, C. oblonga (Isocardia), Sowerby (not Koninck). Car-

bonate of lime.

Shell Isocardia-sbaped, smooth or concentrically furrowed,

umbones prominent, hinge edentulous; hinge-margin with a

narrow ligamental furrow, and an obscure internal cartilage

groove.

Fossil, 38 species. Lower Silurian—Garb. North America,

Europe.

Edmondia, Koninck.

Example, E. sulcata, Ph. (T. Pal. Soc. 1850, PI. XX., Fig. 5.)

Carb. Britain.

Synonyms, Allorisma, King (part). Sanguinolites, M'Coy
(part).

Shell oblong, equivalve, thin, concentrically striated, close

;

umbones anterior
;

ligamental grooves narrow, external
;

hinge-line thin, edentulous, furnished with large oblique

cartilage plates, placed beneath the umbones, and leaving space

for an ossicle ? or the plate may be equivalent to the sub-um-
bonal blade in Pholas ; pallial line simple ?

Fossil, 4 species. Carb.—Permian. Europe.

Sub-genus. Scaldia, Ryckholt, 1856. Carb. Tournay. Shell

like Edmondia, with a single cardinal tooth in each valve.

Lyonsia, Turton, 1822 (not E. Brown).

Synonyms, Magdala, Leach, 1827. Myatella, Brown. Pan-
dorina, Scacchi.

Type, L. Norvegica, PI. XXIII., Fig. 10.

Shell nearly equivalve, left valve largest, thin, sub-nacreous,

close, truncated posteriorly; cartilage plates oblique, covered

by an oblong ossicle
;
pallial sinus obscure, angular. Struc-

ture intermediate between Pandora and Anatina ; outer layer

composed of definite polygonal cells.

Animal with the mantle closed
;
foot tongue-shaped, grooved,

bvssiferous; siphons very short, united nearly throughout,

fringed; lips large, palpi narrow, triangular.

Distribution , 12 species. Greenland, North Sea, Norway.
West Indies, Madeira, India, Borneo, Philippines, Peru.

L. Norvegica, ranges from Norway to the sea of Ochotsk
;

in

15—80 fathoms.
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Fossil? Miocene— . Europe. (100 species. Lower Silurian

—

D’Orbigny.)

F Entodesma (Chilensis), Phil. Shell thin, saxicaya-shaped,

slightly inequiyalve and gaping, coyered with thick epidermis
;

hinge edentulous
;
each yalye with a semicircular process con-

taining the cartilage.

Pandora (Solander), Bruguiere.

Type, P. rostrata, PL XXII., Fig. 11. [Pandora, the Grecian

Eye.)

Shell inequiyalve, thin, pearly inside
;
yalyes close, attenuated

behind
;
right yalve flat, with a diverging ridge and cartilage

furrows ;
left yalye convex, with two diverging grooves at the

hinge
;
pallial line slightly sinuated. Outer layer of regular,

vertical, prismatic cells, 250 times smaller than those of Pinna

(Fig. 217). (Carpenter.)

Animal with mantle closed, except a small opening for the

narrow, tongue-shaped foot
;
siphons very short, united nearly

throughout, ends diverging, fringed
;
palpi triangular, narrow

;

gills plaited, one on each side, with a narrow dorsal border.

Distribution, 18 species. United States, Spitzbergen, Jersey,

Canaries, India, New Zealand, Panama; 4—110 fathoms, bur-

rowing in sand and mud.
Fossil, 14 species. Carb.— . United States, Britain.

Myadora, Gray.

Type, M. brevis, PI. XXIII., Fig. 12.

Shell trigonal, rounded in front, attenuated and truncated

behind
;
right yalye convex, left flat

;
interior pearly

;
cartilage

narrow, triangular, between two tooth-like ridges in the left

valve, with a free sickle-shaped ossicle
;
pallial line sinuated

;

structure like Anatina ; outer cells large, rather prismatic.

Distribution, 10 species. New Zealand, New South Wales,
Philippines.

Myochama, Stutchbury.

Type, M. anomioides, PI. XXIII., Fig. 13.

Shell inequiyalve, attached by the dextral va.ve and modifiod

by form of surface of attachment
;

posterior side attenuated
;

left valve gibbose; cartilage internal, between two tooth-like

projections in each yalye, and furnished with a movable ossicle;

anterior muscular impression curved, posterior rounded, pallial

sinus small.

Animal -with mantle-lobes united; pedal opening and siphon*
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surrounded by separate areas
;
siphons distinct, unequal, small,

slightly fringed
;
a minute fourth orifice close to the base of the

branchial siphon
;
visceral mass large, foot small and conical

;

mouth rather large, upper lip hood-like
;
palpi tapering, few-

plaited
;

gills one on each side, triangular, plaited, divided by
an oblique line into two portions; excurrent channe's four, two

at the base of the gills and two below the dorsal laminae.

(Hancock, An. Nat. Hist., 1853.)

Distribution, 5 species. New South Wales
;
attached to Crass-

atella and Trigonia
,
in 8 fathoms water

;
the fry (as indicated

by the umbones) is free, regular, and Myadora-shaped.

Chamostrea, Eoissy.

Type, C. albida, PI. XXIII., Fig. 14.

Synonym, Cleidothserus, Stutch.

Shell inequivalve, chama-shaped, solid, attached by the

anterior side of the deep and strongly-keeled dextral valve ;

umbones anterior, sub-spiral
; left valve flat, with a conical

tooth in front of the cartilage
;
cartilage internal, with an oblong,

curved ossicle
;

muscular impressions large and rugose, the

anterior very long and narrow
;
pallial line simple.

Animal with mantle-lobes united by their extreme edge

between the pedal orifice and siphons; pedal opening small,

with a minute ventral orifice behind it
;

siphons a little apart,

very short, denticulated ; body oval, terminating in a small,

compressed foot
;

lips bilobed, palpi disunited, rather long and
obtusely pointed

;
gills one on each side, large, oval, deeply

plaited, prolonged in front between the palpi, united posteriorly;

each gill traversed by an oblique furrow, the dorsal portion con-

sisting of a single lamina with a free margin. (Hancock, An.
Nat. Hist., Feb., 1853.)

Distribution, 1 species. New South Wales.

Family XX.—Gastroch^entile.

Shell equivalve, gaping; valves thin, edentulous, united by
a ligament, sometimes cemented to a shelly tube when adult

;

adductor impressions 2, pallial line sinuated.

Animal elongated, truncated in front, produced behind into

two very long, united, contractile siphons, with cirrated orifices;

mantle-margins very thick in front, united, leaving a small

opening for the finger-like root
;

gills narrow, prolonged into

the branchial siphon.

The shell-fish of this family, the tubicolidce of Lamarck, are
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burrowers in mud or stone. They are often gregarious, living

in myriads near low-water line, but are extracted from their

abodes with difficulty.

Gastroch^na, Spengler, 1783.

Type
,
Or. modiolina, PL XXIII., Pig. 15. (

Gaster

,

ventral,

chcena, gape.)

Shell regular, wedge-shaped, umbones anterior
;

gaping

widely in front, close behind; ligament narrow, external;

pallial sinus deep.

Animal with mantle closed, and thickened in front; foo*5

finger-like, grooved, sometimes byssiferous
;
siphons long, sepa •

rate only at their extremities
;

lips simple, palpi sickle-shaped,

gills unequal, prolonged freely into the branchial siphon.

G. modiolina perforates shells and limestone; its holes are

regular, about 2 inches deep and £ inch diameter
;
the external

orifice is hour-glass shaped, and lined with a shelly layer which
projects slightly. When burrowing in oyster-shells it often

passes quite through into the ground below, and then completes

its abode by cementing such loose material as it finds into a

flask-shaped case, having its neck fixed in the oyster-shell
;
in

some fossil species the siphons were more separated, and the

flasks have two diverging necks. The siphonal orifices are

rarely 4-lobed; PI. XXIII., Fig. 15 a.

Distribution, 10 species. West Indies, Britain, Canaries,

Mediterranean, Eed Sea, India, Mauritius, Pacific Islands,

Gallapagos, Panama
;
—30 fathoms.

Fossil, 20 species. Inf. Oolite— . United States, Europe.

Sub-genus. Chsena, Retz., 1788. C. mumia. PI. XXIII.,
Fig. 16. (

= Fistulana clava, Lam.) Shell elongated, con-

tained within a shelly tube
;

posterior adductor nearly central,

with a pedal scar in front
;

siphonal inflection angular, with

its apex joining the pallial line. Tube round, straight, taper-

ing upwards, transversely striated, closed at the lower end
when complete, and furnished with a perforated diaphragm
behind the valves. Distribution, 3 species. Madagascar,

India, Philippines, Australia; burrowing in sand or mud,
Fossil, Inf. Oolite—. United States, Europe, Southern

India.

Saxicava, Bellevue.

Etymology, saxum, stone, cavo, to excavate. S. rugosa,

PI. XXII-., Fig. 13.
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Synonyms
,

Byssomya, Cuv. Rhomboides, Bl. Hiatella

(minuta), Daud., Biapbolins, Leacb. Arcinella (carinata), Pbil.

Shell when young symmetrical, with 2 minute teetb in each

valve ;
adult rugose, toothless

; oblong, equivalve, gaping,

ligament external
;

pallial line sinuated, not continuous.

Animal witb mantle-lobes united and thickened in front

;

siphons large, united nearly to their ends, orifices fringed
;

pedal opening small, foot finger-like, witb a byssal groove
;

palpi small, free
;

gills narrow, unequal, united behind and

prolonged into the branchial siphon.

Five genera and 15 species have been manufactured out of

varieties and conditions of this Protean shell. It is found in

crevices of rocks and corals, and amongst the roots of sea-weed,

or burrowing in limestone and shells
;
at Harwich it bores in

the cement stone (clay iron-stone), at Folkestone in the Kentish-

rag, and the Portland stone employed in the Plymouth Break-

water has been much wasted by it. Its crypts are sometimes

6 inches deep (Couch)
;
they are not quite symmetrical, and

like those of the Lithodomus, are inclined at various angles, so

as to invade one another, the last comers cutting quite through
their neighbours

;
they are usually fixed by the byssus to a

small projection from the side of the cell. The Saxicava ranges

from low water to 140 fathoms
;

it is found in the Arctic

Seas, where it attains its largest size
;
in the Mediterranean,

at the Canaries, and the Cape. It occurs fossil in the Miocene
tertiary of Europe and in the United States, and in all the

glacial deposits.

Clavagella, Lamarck.

Example, C. bacillaris, PI. XXIII., Fig. 17.

Shell oblong, valves flat, often irregular or rudimentary,

the left cemented to the side of the burrow, when adult, the

right always free; anterior muscular impression small, posterior

large, pallial line deeply sinuated. Tube cylindrical, more or

les3 elongated, sometimes divided by a longitudinal partition

;

often furnished with a succession of siphonal fringes above,

and terminating below in a disk, with a minute central fissure,

and bordered with branching tubuli.

Animal with the mantle closed in front, except a minute slit

for the foot, and furnished with tentacular processes
;
palpi long

and slender
;

gills 2 on each side, elongated, narrow (floating

freely in the branchial siphon P).

Some specimens of the recent C. aperta have 3 frills to their

tubes, C. bacillaris has twice that number occasionally. Thoy
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are formed by the siphonal orifices when the animal continues

•elongating, after haying fixed its valve and ceased to burrow

;

or perhaps, in some instances, when it is compelled to lengthen

its tubes upwards by the accumulation of sediment. Brocchi

mentions that on breaking the tube of the fossil C. echinaia
,
he

sometimes found the shell of a Suxicava or Petricola beside the

loose valve of the Clavagella
,
into whose tube they must have

entered after its death. C. elongata is found in coral; C.

australis lives at low tide, and spirts out water when alarmed.

Distribution, 6 species. Mediterranean, Australia, Pacific :

—

11 fathoms.

Fossil, 14 species. U. Greensand— . Britain, Sicily,

Southern India.

Aspebgilltjm, Lam. Watering-pot shell.

Type, A. vaginiferum, PI. XXIII., Fig. 18.

Synonym, Clepsydra, Schum.
Shell small, equilateral, cemented to the lower end of a shelly

tube, the umbones alone visible externally; tube elongated,

closed below by a perforated disk with a minute central fissure

;

siphonal end plain or ornamented with (1—8) ruffles.

Animal elongated
;
mantle closed, thickened and fringed with

filaments in front
;

foot conical, anterior, opposed to a minute
slit in the mantle

;
palpi lanceolate

;
gills long, narrow, united

posteriorly, continued into and attached to the branchial siphon.

Distribution, 21 species. Bed Sea, Java, Australia, New
Zealand

;
in sand.

Fossil
,
1 species. (A ? Leognanum, Hcening. Miocene, Bor-

deaux.)

Htjmpheeyia, Gray.

Shell developed in the substance of the siphons, which grow
with the ventral side uppermost.

Distribution, 1 species. South Sea.

Family XXI.

—

Pholadidas .

Shell gaping at both ends
;
thin, white, brittle, and exceedingly

hard
;
armed in front with rasp-like imbrications

;
without hinge

or ligament, but often strengthened externally by accessory

valves; hinge-plate reflected over the umbones, and a long

curved muscular process beneath each
;

anterior muscular im-

pression on the hinge-plate
;
pallial sinus very deep.

Animal club-shaped, or worm-like
;
fcob ah :rt ar d truncated

;
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mantle closed in front, except the pedal orifice
; siphons large,

elongated, united nearly to their ends
;

orifices fringed
;

gills

narrow, prolonged into the exhalent siphon, attached through-

out, closing the branchial chamber
;
palpi long

;
anterior shell-

muscle acting as substitute for a ligament.

The Plioladidce perforate all substances that are softer than

their own valves (p. 394) ;* the burrows of Pholas are vertical,

quite symmetrical, and seldom in contact. The ship-worms
( Teredines )

also make symmetrical perforations, and however
tortuous and crowded never invade each other, guided either by
the sense of hearing or by the yielding of the wood. The burrow
has frequently a calcareous lining, within which the shell

remains free; Teredina cements its valves to this tube when
full-grown. The opening of the burrow, at first very minute,

may become enlarged progressively by the friction of the siphons,

which are furnished with a rough epithelium
;

but it usually

widens with much more rapidity by the wasting of the surface.

As the timber decomposes the shelly tubes of the Teredo project,

and as the beach wears away the pholas burrows deeper.

Pholas, L. Piddock.

Etymology
,
pholas

,
a burrowing shell-fish, from pholeo, to

bore.

Synonyms, Dactylina, Gray. Barnea, Bisso.

Type
,
P. dactylus, Fig. 269.

Example
,
P. Bakeri, PI. XXIII., Fig. 19.

Shell elongated, cylindrical
;
dorsal margin protected by acces-

sory valves
;
pallial sinus reaching the centre of the shell.

Animal with a large truncated foot, filling the pedal opening

;

body with a fin-like termination
; combined siphons large, cylin-

drical, with fringed orifices.

* M. Cailliaud has proved that these valves are quite equal to the work of boring in

limestone, by imitating the natural conditions as nearly as possible, and making such a
hole with them. Mr. Robertson also, has kept the living Fholades in blocks of chalk, by
the sea-side at Brighton, and has watched the progress of the work. They turn from
6ide to side, never going more than half round in their burrow, and cease to work as
soon as the hole is deep enough to shelter them ; the chalk powder is ejected at inter-

vals by spasmodic contractions from the branchial siphon, the space between the shell

and burrow being filled with this mud. (Joum. Conch., 1853, p. 311.) It is to be re-

marked that the condition of the Pholades is always related to the nature of the
material in which they are found burrowing ; in soft sea-beds they attain the largest
size and greatest perfection

; whilst in hard, and especially gritty rock, they are
dwarted in size, and all prominent points and ridges appear worn by friction. No
notice has been taken of the hypothesis which ascribes the perforation of rocks, &e.,
to ciliary action , because, in fact, there is no current between the shell or siphons and
the wall of the tube.
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The common piddock is used for bait on the Devon coast
;

its

foot is white and translucent when fresh, like a piece of ice ;
the

hyaline stylet (p. 22) lodged in it, is large and curious. P. costata

D sold in the market of Havannak, where it is an article of

food.

P. dactylus has two accessory valves to protect the umbonal
muscle, with a small transverse plate behind

;
a long unsyrn-

Fig. 269. Pholas dactylus. Chalk, Sussex Coast.

u, umbonal valves
; p, post-umbonal valve ; d

,
dorsal valve.

metrical plate fills up the space between the valves in the dorsal

region. P. Candida and parva have a single umbonal shield,

and no dorsal plate
;
these differences are only of specific value.

In P. crispata, L. (Zirfcea ,
Leach), the umbonal shield is not dis-

tinctly calcified, but there is a small posterior plate
;
the surface

of the vsdves is divided into two areas by a transverse furrow
Distribution, 32 species. United States, Norway, Britain,

Western Africa, Mediterranean, Crimea, India, Australia, New
Zealand, Western America :—25 fathoms.

Fossil, 25 species. (U. Lias—)
Eocene— . United States,

Europe. The secondary species belong to the next group.

Pholajdidea, Turton, 1819.

Type, P. papyracea, PI. XXIII., Fig. 20.

Shell globose-oblong, with a transverse furrow ; anterior gape
large, closed in the adult by a callous plate; 2 minute accessory

valves in front of the beaks.

Animal with a fringed disk at the end of the combined siphons,

and a homy cup at their base.

Distribution, 7 species. Britain, New Zealand, Ecuador.
Low tides—10 fathoms.

Sub-genera, Martesia (Leach), Bl. 1825. M. striata,

PL XXIII., Fig. 21. Valves lengthened behind, when full

grown, by a plain border
;
umbonal valves 1 or 2 ;

dorsal and
ventral margins often with narrow accessory valves. 11 species.

West Indies. Africa, India. M. striata burrows in hard timber.

Z
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M. terediniformis was found in cakes of floating wax on the

coast of Cuba. (GL B. Sby.) M. australis in (fossil ?) resin, on
the coast of Australia. M. rivicola in timber twelve miles from
the sea, in Borneo. M. scutata

,

Eocene, Paris, lines its burrow
with shell.

Jouannetia (semicaudata), Desm. (Pholadopsis, Conrad

;

Triomphalia, Sby.) Shell very short, sub-globose; right valve

longest behind
;
anterior opening closed by a callous plate deve-

loped from the left valve overlapping the margin of the righ/

valve, and fixed to the single unsymmetrical umbonal plate.

Distribution, 4 species. Philippines, Western America. Fossil,

Miocene —. Prance.

Parapliolas, Conrad, P. bisulcata, PI. XXIII., Fig. 22. Yalves

with 2 radiating furrows. Distribution, 4 species. Panama,
Torres Straits.

Xylophaga, Turton.

Etymology, xulon, wood, phago, to eat.

Types, X. dorsalis, PI. XXIII., Fig. 23 ; X. globosa, Sby.

Valparaiso.

Shell globular, with a transverse furrow
;

gaping in front,

closed behind
;

pedal processes short and curved
;

anterior

margins reflected, covered by 2 small accessory valves
;
burrow

oval, lined with shell.

Animal included within the valves, except the slender con-

tractile siphons, which are furnished with pectinated ridges, and
divided at the end

;
foot thick, very extensile.

Distribution, 2 species. Norway, Britain, South America.

Bores an inch deep, and across the grain, in floating wood, and
timbers which are always covered by the sea.

Teredo (Pliny), Adanson.

Type, T. Norvegica, PL XXIII., Figs. 26, 27.

Synonyms, Septaria, Lamarck. Hyperotis, Gruettard.

Shell, globular, open in fiont and behind, lodged at the inner

extremity of a burrow partly or entirely lined with shell
;
valves

3 lobed, concentrically striated, and with one transverse furrow
;

hinge-margins reflected in front marked by the anterior muscu-
lar impressions

;
umbonal cavity with a long curved muscular

process.

A nimal worm-like
; mantle-lobes united, thickened in front,

with a minute pedal opening
;
foot sucker-like, with a foliaceous

border
;
viscera included in the valves, heart not pierced by the

intestine
;
mouth with palpi

;
gills long, cord-like, extending
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into the siphonal tube
;
siphons very long, united nearly to the

end, attached at the bifurcation and furnished with 2 shelly

pallets or styles
;

orifices fringed.

T. Navalis is ordinarily a foot long, sometimes 2f feet
;

it

destroys soft wood rapidly, and teak and oak do not escape ;
it

Fig. 270. Ship-worm, Teredo Norvegica, removed from its burrow.

always bores in the direction of the grain unless it meets the

tube of another Teredo, or a knot in the timber.* In 1731-2 it

did great damage to the piles in Holland, and caused still more
alarm

; metal sheathing and broad-headed iron nails have been
found most effectual in protecting piers and ship-timbers. The
Teredo was first recognised as a bivalve mollusc by Sellius, who
wrote an elaborate treatise on the subject in 1733. (Forbes.)

T. corniformis, Lamarck, is found burrowing in the husks of

cocoa-nuts and other woody fruits floating in the tropical seas

;

its tubes are extremely crooked and contorted, for want of

space. The fossil wood and palm-fruits
(
Nipadites

)
of Sheppy

and Brabant are mined in the same way. The tube of the giant

Teredo
(
T. arenaria, Humph. Furcella, Lamarck) is often a yard

long and 2 inches in its greatest diameter
;
when broken across

it presents a radiating prismatic structure. The siphonal end
is divided lengthwise, and sometimes prolonged into two diverg-

ing tubes. T. Norvegica and T. nana are divided longitudinally

and also concamerated by numerous, incomplete transverse

partitions at the posterior extremity.

T. palmulata (Xylotrya, Leach) has the siphonal pallets elon-

gated and penniform (PL XXIII., Fig. 28); a species with
similar styles occurs in the fossil wood of the Greensand of

Blackdown.
Distribution, 21 species. Norway, Britain, Black Sea; Tro-

pics :—119 fathoms.

Fossil, 24 species. Lias— . United States, Europe.
Sub-genus. Teredina, Lamarck. T. personata, PI. XXIII.,

Figs. 24, 25. Eocene, Britain, France. Valves with an acces-

sory plate in front of the umbones; free when young. The
tube is sometimes concamerated; its siphonal end is often

truncated ;
and the opening contracted by a lining which makes

it hour-glass shaped, or six-lobed (Fig. 25 a.).

• The operations of the Teredo suggested to Mr. Brunei his method of tunnelling

the Thames. .
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Abbreviations, 49.

Abra, 483.

Abralia, 171.

Acanthina, 223.
Acanthochites, *284.

Acanthodoris, *332.

Acanthopleura, *283.

Acanthoteuthis, *175.
Acanthothyris, 375.
Acardo, 323, 454.
Acavus, *289.

Acephala, 5.

Acera, *316, 319.
Achatina, *292.

Achatiuella, *292.
Acieula, *310.

Aciculidse, *310.

Aclesia, *321.

Aclis, *240.

Acmsea, *281.

Acmaea, 311.
Acme, 311.
Acoeli, *174.

Acosteea, 435.
Acroculia, 277.
Acroloxus, 302.
Acrotreta, *390.
Actceon

, 313, 339.
Acteonella, *314.
Acteonia, *339.

Acteonina, *314,

Actinocamax, 175.
Actinoceras, *191.

Actinoconckus, 373.
Actinocvclus, *329.

Actinodonta, 432.
Aeuarii, *174,
Acus, 220.

Adacna, *454.

Adamsiella, *308.
Adductor impressions, 401.
Adelopneumona, 285.
Adeorbis, *266.

Admete, 55, *216.
Aegean Sea Shells, 67.
JEgii-us, 327, *330.
sEnigma, 408.®didse, *335.

iEolis, 328, *335.
^Estivation, 13.

TEtheria, *435.

Affinities, 45.

African region, 97.

Aganides, 196.

Agaronia, *227.

Agina, 490.

Alasmodon, 433.
Alcadia, *310.
Alcynus, 265.
Alderia, *338.

Aleutian province, 76.

Alexia, *305.

Alicula, 316.
Allorisma, 496, 498.
Alvania, 240.

Amalthea, *278.

Amalthei, *198.

Amathina, *277.

Ambonychia, *417.

Amicula, 284.
Ammonites, 35, 37, *197.

Ammonitidae, *195.
Amnicola, *247.

Amoura, 239.

Amphibola, *259.

Amphitndima, 290.
Amphiceras, 234.
Amphichsena, *486.

Amphidesma , 431, 483,
497.

Amphidonta, 407.
Amphipeplea, *301.

Amphisphyra, *317.
Amphorina, 335.
Ampulina, 236.

Ampullacera, 259.

Ampullaria, 14, 27, 32,
*258.

Ampultina, 310.

Amusium, 411.

Amusium, *412.

Anadenus, *296.

Analogies, 45.

Anapa, *485.

Anastoma, *289.

Anatina, *495.

Anatina , 431.

Anatinella, *479.

Anatinidae, *494.
Anatomus, 269.
Ancillaria, 24, *227.

Ancistrochirus, 171.

Ancistroteuthis, 171.

Ancula, 327, *331.

Anculotus, 247.

Ancyloceras, *200.

Ancylus, 287, *302.

Aneitea, *297.
Anisoceras, 200.

Annulati, *199.
Annulosa, 2.

Anodon, 30, *434.

Anolax, *220.

Anomalocardia, 424, 473,

Anomia, 19, *408.

Anoplomya, 496.
Anoplotheca, *379.
Anops, 342.

Anthracosia, *470.
Antigcme, 473.

Antilles, shells of, 110.

Antiopa, *337.

Aperostoma, 308.
Aperture, 206.
Apex, 205.

Apioceras, 193.

Aplexa, 302.

Apioceras, 194.
Aplustrum, *318.

Aplysia, 11, 22, 23, 24,*320.

Aplysia, 321.

Aplysiadee, *320.

Aporrhai's, 211, *244.

Aptychus, 182.

Aquiferous system, 24.

Arabian shells, 98.

Aralo-Caspian prov., 68.

Area, 30, 395, *424.

Arcadee, *424.

Architectoma, 253.

Arcinella, 437, 471, 502.

Arcornya, 497.
Arctica, 464.

Arctic province, 57—59.
Areopagia, 480.

Argentine region, 114.

Argiope, *368.

Argonauta, 28, 81, 39, 56,

*161.

Argus, 411.

Arietes, *198.

Arion, *296.

Ariophanta, *290.

Armati, *198.

Artemis, *474.

Articulated operc., 208,
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Ascoceras, 189.
Asiphonida, 406.

Asolene, *259.

Aspergillum, 55, *503.

Assiminea, 256.
Astarte, 33, 55, *464.
Astartela, 469.
Asteronotus, *329.

Atagema, *329.

Athoracophorus, 297.
Athyris, *373.

Atlanta, 29, 341, *344.

Atlantidse, *343.

Atlas, *320.

Atrypa, *378.

Aturia, *189.

Atys, 316.

Aucella, *416.

Aulonotreta , 392.
Aulopoma, 308.

Aulosteges, *385.

Aulus, 482.

Auricella, 305.

Auricula, *304.

Auriculidse, 36, *303.

Aurisccdpium, 495.

Australian region, 103.

Australian shells, 74.

Avellana, 314.

Avicula, 30, *415.

Aviculiche, *415.

Aviculo-pecten, *417.

Axinus, *431.

Axis of shell, 205.

Azara, 490.

Azeca, *292.

Azores, shells of the, 65, 94

Bachybathron, *225.

Bactrites, *197.

Baculites, *201.

Bakewellia, *413.

Balantium, 349.

Balea, *293.

Balearic Isles shells, 92.

Bavhia, 433.
Barbatia, 424.

Barnea, 504.

Base of shell, 206.

Baiillus, 263.

Batissa, *463.

Bela, *229.

Belemnitella, *175.

Belemnites, *173.

Belemnitidae, *173.

Belem.nosepia, 168.

Belemnosis, *177.

Belemnoteuthis, *175.

Bcllerophina, *345.

Bellerophon, *344.

Belopeltis, 168.

Beloptera, *177.
Belosepia, 177.

Beloteuthis, *168.

Berthella, 322.

Bezoardica , 224.

Biapholius, 502.

Bifrontia, *253.

Biradiolites, *448.

Birostrites, 447.

Bithynia, 33, *258.

Bittium, *242.

Black Sea shells, 67.

Body whorl, 206.

Bolitaena, *166.

BoneUia, 240.

Bontia, 495.
Boreal province, 60, 61.

Boring, 394.

Bornean shells, 102.

Bomella, *333.

Bornia, 459.
Borsonia, *229.

Bostrychoteuthis, 165.
Bouchardia, *366.

Bourciera, 307.
Brachionobranchia, 5.

Brachiopoda, range in

time, 128
Brachiopoda 6hell, 32.

Brachychlamis, *332.

Brachydontes, 421.
Brachypus, 293.

Branchia, 26.

Brazil, shells of, 112.

Brocchia, 277.
Brochus, 249.

Broderipia, *267.

Brownia, *284.

Bucardium, 467.
Buccinanops, 220.
Buccinidae, *218.
Buccinulus, *318.

Buccinum, 55, *219.

Buchanania, *299.
Buckie, 218.

Bulimulus, *291.

Bulimus, 15, 32. 36, 37, 44,
111—113, *291.

Bidin, 301.

Bulinus, 291.
Bulla, *316.

Bulla , 315.

Bullcea, 318.
Bullia

,
220.

Bullidae, *315.

Bullina, 317, 318.
Bullinula, 318.

Bursatella, 321.
Busiris, *321.

Bysso-anodonta, 434.
Bysso-arca , 424.
Byssomya, 502.
Byssus, 19.

Caecum, *249.

Calcar, 264.

Calcarella, *284.

Caleeola, *383.

Californian province, 78.

California, shells of, 109.

Callia, 309.

Calliopaea, *336.

Callo-chiton, 283.

Callopoma, 263.

Calma, *337.

CaJpuma, *234.

Calpurnus, 234.

Calypeopsis, *276.

Calyptnea, *276.

Calyptraeidae, *275.

Camarophoria, *376.

Cameroceras, *191.

Camptoceras, *302.

Campulites, 194.

Campulote, 224.

Campyloceras, 194.

Canadian region, 106.

Canal, 206.

Canaliculati, *174.

Canary Isles shells. 65, 94.

Cancellaria, 55, *216.

Canthiridus, 265.
Cape region, 97.

Capisterium, 485.
Caprella, 291.
Capricorni, *198.

Caprina, *450.

Caprinella, *448.

Caprinula, 448.
Caprotina, *451.

Capsa, 481, 486.
Capsula, *481.

Capulus, 277.

Carbonicola, 470.
Cardiadae, *453.

Cardiapoda, *243.

Cardilia, *46y.

Cardinalia, 264.
Cardinal teeth, 401.
Cardiocardita, 471,
Cardinia, *470.

Cardiola, *417.

Cardiomorpha, 467, *498.
Cardissa, 454.

Cardita, *471.

Cardium, *453.

Carinaria, 9, 12, 29, 341,
*343.

Carinaroides, 343.
Carocolla, *289.

Carolia, *410.

Cartilage, 400.

Carychhim, *305,

Casella, *332.

Cassiani, *199.

Cassidaria, *225.

Cassidula, 217, 304.

Cassis, 32, 38, *224.

Castalia, *434.

Catantostomata, *270.
Cataulus, *309.

Catillus, 419.
Cavolina, *335.

Carolina, 348.

Celtic province, 61—63.

Cemoria, 274.
Cenia, *339.

Cepa, 408.

Cepatia, 235.

Cephalopoda, 4, 27, 155.

Cephalopoda, range in

time, 127.

Ceratisolen, *487.

Ceratites, *197.

1 Ceraiosoma, *331.

I Cercomya, *495.
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Ceriphasia, *247.

Cerlthiadae, *242.

Cerithidea, 36, *243.

Cerithiopsis, *242
Cerithium, *242.

Cemina, *236.

Ceromya, 467, *497.

Ceronia, *485.

Cerophora, 342.
Ceylonese shells, 100.

Chaena, *501.

Chalidis, 340.

Chama, 38, 131, *437.

Chamidae, *437.

Chamostrea, *500.

Cheiroteuthis, *170.

Cheletropis, 212, 352.

Chelidonura, *319.

Chemnitzia, *239.

Chenopus

,

245.
Chili, shells of, 114.

Chilinia, *301.

Chilostoma, *247.

Chinese snails, 101.

Chione, 473, 485.
Chioraera, *338.

Chironia, 459.
Chiton, 23, 28, *282.

ChitpQellus, *284.

Cliitonidae, *282.

Chlorostoma, 264.
Choanopoma, *307, 303.

Chondropoma, 307.
Chondrosepia, 168.
Choneles, *386.

Choristites
, 371.

C/ioristodon, 476.
Chorus, 223.
Chromodoris, *329.
Cftrysodomus, 55, *218.

Cilia, 42.

Cingula, 255.
Cinulia, *314.

Cionella, 292.
Circe, *464.

Circulatory system, Brach-
iopoda, 358.

Cirroteuthis, *165.

Cirrus, *271.

Cistopus, 163.

Cistula, *307.

Cithara, *229.

Clanculus, 265.
Classification, 45.

Clausilia, 37, 286, *294.

Clausina, 456.
Clavagella, *502.

Clavati, *174.

Clavatula, *229.

Clavella, *218.

Clea. 247
C'eidophorus, 468.
Cleidothcerus

,
500.

Cleiothyris, 373, 378.
Clementia, *475.
Cleobis, 469.
Cleodora, 347, *349.
Clepsi/dra, 503.
Cliidae, *353.

Climate, inf. of,on dist.,53.

Clio, *353.

Clio, 349.
Cliodita, *353.

Cliona, 34.

Clione, 353.

Clionella, *229.

Clcelia, 336.
Clymenia, *190.

Coccoteuthis, 168.

CochUdium, 217-

Cochlitoma, 292.
Cochlodesma, *495.

Cochlodina

,

294.
Cochlohydra, 290.
Codakia . 456.
Coelenterata, 2.

Coleoprion, *350.

Collar of mantle, 34.

Collecting shells, 136.

Collonia, *266.

Colour of shells, 38.

Columbella, 55, *226.
Colujflhbian region, ill.

Columbinella, 227.

Columella, 205.

Columna, 292.

Colus, 218.

Cominella, 219.
Concentric operc., 207.

Conchifera, 5, 393.

Conchifera, range in time,
128.

Concholepas, *222.

Cnngeria, 423.

Conidae, *228.

Conocardium, *454.

Conoceras, 190.

Conohelix, 216.

Conorbis, 228.

Conoteuthis, *176.

Conotubuiarin, 192.

Conovulus, *304.

Conradia, *253.

Conularia, 2, 346, *350.

Conus, 12, 24, 32, 33, 36,

55, *228.

Coralline zone, 152.

Coralliophaga, *468.

Corbicula, *462.

Corbis, *457.

Corbula, 457, 490, 491.

Corbulomya , 490.

Corephium, 284.
Coret, 302.

Corimya, 495.
Coriocella, 237.

Corniculina, 249.

Coronati, *199.

Corsican snails, 92.

Coryphella, *335.

Couthouyia, *253.

Cranchia, *169.

Crania, 42, *386.

Craniadae, *386.

Craspedopoma, *309.

Crassatella, 55, *466.

Crassina, 464.

Crenatula, *418.

Crenella, 43, 55, *422.

Crepidula, *278.
Creseis, *349.

Creseis, 350.

Crimora, *332.

Crioceras, *199.

Criopus, 386.
Cristati, *198.

Crossostoma, *266.

Crucibulum, *276.

Crypta, 277.
Cryptella, 297.
Cryptina, 431.

Cryptocella, *238.

Cryptoceras, *189.

Cryptochiton, 284.
Cryptoconchus, 284.
Cryptodon, *456.

Cryptogramma, 474.
Cryptophthalmus, *316.

Cryptostoma, 236.
Crystalline Btylet, 22.

Ctenoconcha , 429.
Ctenodonta, 427.
Cucullaea, *425.

Cucullella, *427.

Cultellus, *487.

Cuma, *222.

Cumingia, *483.

Cuneus, 474, 485.

Curtonotus, *431.

Curve of shells, 204.
Cuspidaria, 491.
Cuthonia, *337.

Cuttle fish, 8.

Cuvieria, *349.

Cyamium, *458.

Cyathodonta, 495.
Cycladidae, *461.

Cycladina, 459.
Cyclas, 15, 29, 397, *46L
Cyclidia, 182.

Cyclina, *475.

Cycloceras, 190.

Cyclonassa, 221.
Cyclophorus, *308.

Cyclostoma, 266.

Cyclostoma, *306.

Cyclostomidae, *306.

Cyclostrema, *266.

Cyclothyris, 375.
Cyclotopsis, 308.

Cyclotus, *308.

Cylichna, *317.

Cylindra, *231.

Cylindrella, 36, *293.

Cylindrites, *313.

Cyllene, *221.

Cymba, 28, *231.

Cymba, 278.

Cymbiola, 230.

Cymbulia, *351.

Cymodoeea, *354.

Cynodonta, 216.

Cypraa, 12, 24, 32, 35, 37

55, *232.

Cyprcecassis , 224.
Cypraeidae, *232.

Cypricardia, '4(37
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Cypricardites, 422, 468.

Cyprina, 33, 55, *463.

Cyprinidae, *463.

C'yprovula, *233.

Cyrena, *462.

Cyrenella, 463.

Cyrenoides, *463.

Cyrtia, *372.

Cyrtoceras, *194.

Cyrtodaria, 493.
Cyrtolites, *345.

Cyrtulus, 218.
Cytherea, 473.

Dactylina, 504.
Dactylus, 313.

DaphneUa, 229.

Daudebardia, *290.

Davidsonia, *382.

Davila, *485.

Decapoda, *166.
Decollated shells, 36, 206.

Defrancia, 229.

Delphinoidea, 256.

Delphinula, 266.

Delthyridcea , 365.

Delthyris, 371.

Dendrodoris, 328.
Dendronotus, 327, *334.

Dendrostrea, 408.
Dentaliadae. *282.

Dentalium. 27, *282.

Dentati, *198.

Dentition, 208.

Dentition formula, 401.
Deridobranchus, *268.

Dermi-branchiata
, 339.

Deshayesia, *236.

Desmoulinsia
, 221.

Development, 41, 287.’

Diacria, 348.
Diadora , 274.

Dianchora, 414.
Diaphana, 317.
Dibaphus, *216.

Dibranchiata, *156.

Diceras, *439.

Diccelosia, 380.
Didacna, 454.
Digitaria, 465.

Dimya, 408.

Dimyary, 402.
Diodonta, 481.
Dione, 474.

Dioecious, 40.

Diphyllidia, *325.

Dipilidia, 438.

Diploceras, 192.

Diplodonta, 455, *458.

Diplommatina, *309.

Disci, *198.

Discina. 357, *388.

Discinidse, *388.

Discites, *189.

Discites, 411.
Discohelix, 253.

Discosorus, *193.

Dispotaa, 276.

Dithyra , 393.

Ditremaria, 271.

Dolabella, *321.

Dolabra, 431.

Dolabrifera, *321.

Dolium, 36, *225.

Dombeya, 301.

Donacilla, 485.

Donacina , 486.

Donax, *485.

Doridae, *328.

Doridium, *319.

Doris, 14, 24, 327, *383.

Dorsanum. 220.
Dosidicus, *173
Dosinia, 474, 475.
Doto, 334.

Dredging, 140.

Dressena, 37, *423.
Drillia, *229.

Eburna, *221.

Ecculiomphalus, *345.

Echinospira, 285.
Edmondia, *498.

Egeria, 485, 486.
Eggs, 40
Eylisia, 248.

Eidothea , 319.

Elasmatina
, 294.

Electrina, 310.
Eledone, 27, *165.
Elenchus, 12, *265.
Elysia, *339.

Elysiadse, *339.

Emarginula, *275.
Embla, 491.

Embletonia, *336.

Embryo, 44.

Encephala, 3.

Endemic species, 51.
Endoceras, *192
Endosiphonites, 190.
Enida, 265.

Enoplo-chiton, 284 .

Enoploteuthis, *171.
Ensatella, 487.
Ensis, 487.

Enieletes, 380.
Entodesma, *499.

Enzina, 214.
Eolis, 23, 40.

Epidermis, 33, 400.

Epiphragm, 288.

Epithyris, 363.

Erato, *234.

Erodona, 490.

Ervilia, *485.

Erycina, 459, 473, 483, 484.

Eryx , 484.

Escutcheon, 400.
Eubranchus, 335.

Eucharis, *492.

Eudesia, 365.

Eulima, *240.

Eulimella, *239.

Eumenis, 334.

Euomphalus, 36, *267, 346.

Euphemus, 344.

Euplocamus, 331.

Eurybia. *350.

Eurydesma, *417.

Eurydice, 338.

Euthria , 214.

Eutropia, 263.

ExogJ'ra, *408.

Eyes, 16.

Facelina, *335.

Falciferi, *198.

Families, 46.

Farcimen, 309.

Fasciolaria, *215.

Fastigiella, *244.

Faunus, 248.
Favorinus, *337.

Felania, 458.

Fenestrella , 408.

Ferussina, 308.

Fibrous shells, 31.

Ficula , 217.

Filurus, *337.

Fimbria, 333, 457.

Fimbriati, *199.

Fiona, *336.

Firola, 9, 341, *342.

Firolidae, *342.

Firoloides, *342.

Fissirostra, 365.

Fissurella, 27, *272.

Fissurellidae, *272.

Fissurellidaea, *27S
F'istulana, 35. 501.

Flabellina, *335.

Food, 8, 9.

Formation of shells, 34.

Forms of shells, 36.

Fossarus, 131, *253
Fragilia, 481.

Fryeria, *325.

Fucola, 3.39.

Fulgur, *217.

Funnel, 187.

Fusulus, 293.

Fusus, 29, 35, 37, *218.

Fusus, 212.

Gadinia, *281.

Galapagos Islands, 112.

Galapagos Isles shells, 30.

Galatea, *486.

Galeomma, *461.

Galerus, 276.

Galvin a, *337.

Ganglia, 16.

Gari, 482.
Gasteropoda, 4.

Gasteropoda, range m
time, 128.

Gastrana, *481.

Gastrana, 476.

Gastridium, 21 9.

Gastrochaena, *501.

Gastrochsenidae, *500,

Gastrocoeli, *174.

Gastroplax, 323.

Gastropteron, *319
Gellina, 334
Gena, *267.
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Genera, 46, 52.

Gener.c areas, 52, 53.

Genetic affinity, 45.

Geographical disr , 50.

Geological strata, 118.

Geomalacus, *296.

Geomelania, *311.

Geoteutliis, *168.

Geotroehus, *289.

Geovuia , 304.

Germanic region, 89.

Gervillia, *418.

Gibbula, *265.

Gibbus, *291.

Gizzard, 22.

Glandina, 286, *292.

Glaucomya, *477.

Glauconella, 316.

Glciuconome , 477.

Glaucns, *336.

Globiconcha, *314.

Globulus, *236.

Glossodoris, *329.

Glossus, 467.

Glottella, 247.

Glycimeris, 55, *493.

Gnathodon, *478.

Goldfussia, *469.

Gomphoceras, *193.

Gonambonites, 380.

Gonatus, *168.

Goniatites, *196.

Gonioceras, 190.

Goniodoris, *330.

Goniomya, *497.

Goniophora, 468.

Goodallia, 464.
Gouldia, *465.

Grammysia, *497.
Grateloupia, *474.
Gresslya, *497.

Growth of shell, 34.

Gryphaea, 35, *408.

Gryphochiton, 284.
Gryphus, 363.

Guard, 173, 174.

Gulf-weed banks. 64.

Gundlachia, *303.

Gymnodoris, *332.

Gymnosomata, *353.

Gypidia, 377.

Halia, *220.

Haliotidee, *268.

Haliotis, 24. 27. *268.

Halobia
, 417.

Balopsyche, 350.
flaminea, 316.

Hamites, *201.

Bamulina, 201.

Harpa, 55, *226.

Harpula , 230.

Harveila, *478.

Hastati, *174.

Head, 42.

Heart, 24, 42.

Hectoeotyle, 159—163.
Hecuba , 485.

Uelciun, 278.

Helicarion, 290.

Ilelicella, *289.

Helicerus, *178.
Helicidae, *288.

Helicina, *300.

Heiicina
,
265.

Helicoceras, *200.

Helicocryptus. 253.
Helicolimax, 290.
Heliconoides

,
352.

Helicophanta, 290.
Helicophlegma, 344.
Helicteres , 292.

Helisiga, 290.

Helix, 11, 14, 33, 35, 37,

*288.

Helix distribution, 87.

Helminthochiton, 284.

Hemicardium, *454.

Hemicyclonosta, 469.
Hemidoris, 328.

Hemimitra, 247.

Hemipecten, *412.

Hemiplacuna, 410.

Hemipronites , 380.
Hemisinus, *247.

Heniithyris, 375.
Hemitoma, *274.

Heptabranchus, *329.
Hermsea, 338.

Heteroceras, *200.

Heterofusvs , 352.

Heterogangliata, 2.

Heterophylli, 199.

Heteroteuthis , 170.

Hettangia , 457.

Hexabranchus, *329.

Hiantula
, 273.

Hiatella, 461, 502.

Hinge line, 401.

Hinnites, *412.

Hippagus,412.
Hipparionyx, 378.

Hippochrenes , 212.

Hippomya, *423.

Hipponyx, 7, *27 8.

Hippopodium, *471.

Hippopus, *453.

Hippurites. 32, *443.

Hippuritidse, *440.

Hirundinella , 319.

Histioteulliis, *170.

Holopea, *272.

Holostomata, *234.

Homogangliata, 2.

Homoiozoic belts, 54.

Homologies of shell, 39.

Homomya, *496.

Hoploraytilus, *423.

Horto/us, 189.

Humphreyia, *503.

Huronia, *191.

Hyalsea, *348.

Hyaleidee, *348.

Hyalina, *232.

Hyaloteuthis
, 172.

Hybernation, 39, 40.

Hybooystis, *30fV
Hybrids, 46.

Hydatina , 318.

Hydrobia, *256.

Hydroccena, 307.
Hyolites, 191.
Iiypcrotis, 506.

Hypobrancluea, *325.

Hypodema, 383.
Hypogcea, 487.
Hypostoma, *289.
Hypothyris, 375.
Hypotrema, *418.
Hyria, *434.

Hysterolites, 379.

Ianthina 23, 31, *271.

Icarus, *322.

lchthyomroolites, 450.
Idalia, *331.

Jdotoea, 457.
Imbricaria, *231.

Imbricated operc., 207.
Imperator, *264.

Imperforate shells, 205.

Impregnation of egg, 41.
Incilaria, *296.

Indian region, 99.

Indo-Paeific province, 71.

Infero-branckia , 312.

Infundibulum , 264, 276.
Ink bag, 157, 173.

Inoeeramus, 31, *419.

Inoceramus, 491.
Inoperculata, 285.

Integro-pallialia, *436.

Jo, 247.

Iphigenia, *486.

Jschnochiton, 283.
/sidora , 301.

Ismenia, *368.

Isoarca, *427, 467.

Isocardia, *466.

Isocardia, 431.

Jsodonta, 478, 486.

Isognomon
, 418.

Itieria, 314.

Jamaica, shells of, 1 10.

Jamaicia, 307.

Jaminea, 239.'

Janella, *297.

Janus
,
337.

Japanese snails, 101,

Japonic province, 75.

Jasonilla , 285.

Javanese shells, 102.

Jeffreysia, *256.

Jouannetia. *oU6

Kalceno. 175.

Katharina, *2 v
4.

Kelli a, *459.

Kingena, *368
Kleinella, *317.

Koninckia, *381.

Kraussia, *367.

Labio, 265.

Lachesis, *229

Lacuna, 55,
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Ladas, 344.

Lsevigati, *189.

Lager.a, 216
Lajonkairia, 475.
Lamellaria, *237.

Lamellibranchiata, 5, 393.

Laminarian zone, 151.

Lampania, *244.

Lampas, 363.

Land provinces, 51.

Laniogerus, 336.
Lanistes, *259.

Lanistes, 422.
Lasea, 459.

Lateral teeth. 401.
Latemula, 495.
Latia, *302.

Latirus, 216.

Latona, 485.
Latrunculus, 221.
Leachia, 170.

Leda, 427.

Leguminarta, 488.
Leila , 435.

Leiodomus, 220.
Leiostoma, 218.
Lembulus, 427.
Leonia, 306.

Lepeta, *281.

Leptcena, 380, 381.

Leptagonia, 380.

Lepto-chiton , 283.

Leptoconchus, 224.
Leptodonus, 497.

Lepton, *460.

Leptopoma, *308.

Leptoteuthis, *169.

Leucostoma, 223.

Leucotina, *241.

Leucotis, 237.
Levenia, 224.

Liarea, 307.

Libitina. 467.

Ligament. 400.

Ligati, *199.

Ligula, 484, 495.

Liguns, 292.
Lima, 11, *412.

Limacella ,
296.

Limacidse, *295.

Limacina, *351.

Limacinidee, *351.

LimEea, *413.

Limanomia, *409.

Limapontia, *340.

Limatula, *413.

Limax, *295.

Limnaea, *300.

Limnaeidae, *300.

Limopsis, *426.

Lincina, 307.
Lines of growth, 34.

Lingual teeth, 21.

Linguella, 325.

Lingula, 1, 358, 359, *390

Lingulidae. *390.

Linteria *316.

Liotia, *266.

Lips, 206.

Listera , 484.

Lithedaphus, 276.

Lithidion, 306.

Lithocardium, *454.

Lithodomus, 34, *422.

Lithoglyphus, *257.

Litiopa, 8, *255.

Littoral zone, 151.

Littorina, 37, *250, 286.

Littorinidae, *250.

Lituites, *189.

Lituus, 174.
Liver, 22.

Livona, 264.
Lobaria, 482.

Lobiger, *322.

Loligo, *167.

Loligopsis, *170.

Loligosepia, 168.

Laliolus, 168, 172.

Lomanotus, *334.

Lomastoma, *309.

Lophocercus , 322.

Lophurus, 283.
Loripes, 456.
Lottia, 281.
Loxonema, *241.

Lucapina, *273.

Lucidella, *310.

Lucina, 38, 56, *456.

Lucinidae, *455.

Lucinopsi3, 131, *475.

Lunatia, *236.

Lunularca, *427.

Lunulocardium, 454.
Luponia, *233.

Lusitanian region, 91—97.

Lusitanian prov., 63, 67.

Lutraria, *479.

Lutricola, 484.

Lychas, 454.

Lychnus, *289.

Lyonsia, 422, 498.

Lyra, *365.

Lyriodon, 430.

Lyrodesma, *432.

Lysianassa, 497.

Macgillivrayia, 225, 352.

Mocha, 488.

Machaera. *488.

Maclurea, *345.

Macrocheilus, *241.

Macrodon, *425.

Macroschisma, *273.

Mactra, 24, *477.

Mactra, 431.

M&ctrella, *478.

Mactridae, *477.

Mactrinula, 478.

Mactromya , 457, 484, 496.
Madagascar shells. 98.

Madeiran shells, 65, 92.

Mceoniu
,
468.

Magas, *366.

Magdata , 498.

Magellanica, 365.

Magellanic province, 82.

Magilus, 36, *224.

z 3

Malea, *226.

Malletia, 429.
Malleus, *416.

Mamilla, 235.
Mangelia, *229.

Mangelia, 229.
Mantle, 34.

Margarita, 55, *265.

Margaritana
, 433.

Margaritophora , 416.
Marginella, 55, *232.

Marine provinces, 51, 54.

Marinula, 304.
Marisa, *259.

Marmorostoma, 263.
Marsenia, 237.
Martesia, *505.

Martinia, 371.
Mauritius shells, 99.
Mediterranean shells, 65.

Medoria, 255.
Megadesma, 486.

Megadesmus, 470.
Megalodon, *469.

Megaloma, *469.

Megalomastoma, 309.
Meganteris, *365.
Megasiphonia, 189.

Megaspira, 286, *294
Megathyris

, 368.

Megatrema, 278.
Megerlia, *367.

Meghimatium, 296.
Meladomus, *259.

Melafusus, *247.

Melampus, 304.
Melanatria, *247.
Melania, *246.

Melaniadre, *246.

Melanioides
, 240.

Melanopsis, 33, 37, *248.

Melatoma, *247.

Meleagrina, *416.

Melia, 191, 195.

Meliboea, *334.
Melina , 418.

Melo, 231.

Menestho, 240.

Merceneria, 473.
Meretrix, 474.

Merista, *374.

Meroe, *474.

Merria, 237.
Mesalia, 249.

Mesodesma, *484.

Metoptoma, *277.

Metropolis, 52.

Mexico, shells of, If >9.

Minolia, 265.

Miranda
,
331.

Mitra, 53, *231.

Mitrella, 231.

Modiola, 11, 33, *421.

Modiolarca, *422.

Modiolaria, 422.

Modiolopsis, *422.

Modulus, *252.

Molluscoida, 5, 6.

Monilea, 264.
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Monoceros, *223.

Monocondylaea, ' 434.

Monodacna, 454.

Monodonta, *265.

Monoecious, 40.

Monomyary, 402.

Monopleura, *438.

Mono-pleuro-branchiata,
312.

Monoptigma, *240.

Monoptigma, 239.

Monoptygma

,

313.

Monotis, *417.

Monstrosities, 37.

Montacuta,*460.
Montagua, 335.

Mopalia, 284.

Morio, 225.
Morrisia, *367-

Morum, 225.
Mouretia

,

281.

Mulinia, 477.
Mulleria, 432, *435.

Multispiral opero., 208.
Munsteria, 182.

Murchisonia, *270.

Murex, 23, 35, 36, *213.

Muricidae, *212.

Muscular system, 18, 355,
401.

Musculium, 461.
Mutela, 435.
Mya, *489.

Myacidae, *489.

Myacites, *497.

Myadora, *499.

Myalina, *421.

Myatella, 498.
Mycetopus, *435.

Mycetopus, 435.
Myochama, *499.
Myoconcha, *471.
Myonia, *241.

Myoparo , 427.
Myophoria, *431.
Myopsis, 497.
Myrina, *423.
Myristica, *217.

Mysia, 475.

Myllita, 459.
Mytilicardia

, 471.
Mytilidae, *420.

Mytilimeria, *422.
Mytilomya, 423.
Mytilus, 30, 31, 43, *420.
Myxostoma, 308.

Nacca, 235.
Nacella, *280.

Nacreous shells, 29.
Nanina, 290.
Naranio, 476.
Narica, *237.

Nassa, *221.

Natica, 38, *235.
Naticella, 236.
Nuticid*., *235.
Nuticina, *236.

Naticopsis, *^35.

Natural barriers, 53.

Natural history provinces,

50—54.
Nautilidae, *185.

Nautiloceras, 194.

Nautilus, 161.

Nautilus, 55, 185.

Navicella, *262.

Neaera, *491.

Neda, *323.

Neilo, 429.

Neithea, *412.

Nematura, *256.

Nerinaea, *244, 314.

Nerinella, *244.

Nerita, 38, 55, *260.

Neritidae, 36, *260.

Neritina, 37, *261.

Neritoma, *261.

Neritopsis, *261.
Nervous system, 16.

Nets, 139.

Neverita, 236.

New Zealand shells, 104.

Nidamental ribbon, 40.

Niphonia, 267.
Niso, *240.

Noetia, 427.
Nomenclature, 48.

Northia 221.

Notarchus, *321.

Nothoceras, *195.
Notocoeli, *174.

Notomya, 469.
Novaculina, *489.

Nucinella, 427.

Nucleobranchiata, 340.
Nucleus, 205.
Nucula, *426.

Nucu/a, *497.

Nuculina, *427.

Nucunella, 427.
Nudibranchiata, *325.

Obeliscus, 238.
Obolus, *392.

Octopoda, *158.

Octopodoteuthis, 171.
Octopus, 56, *163.

Ocuthoe, 161.

Odoncinetus, 495.

Odontidium, 249.
Odontostomus, *291.

Odostomia, *239.

Oleacina, 292.

Oligyra, 310.

Oliva, 32, 55, *227.

Olivancillaria, 227.

Olivella, *227.

Olivia, 265.

Omala, 480.
Omalaxis, 253.

Omalia, 475.
Omalonyx, *291.

Qmmastrephes, *172.
Qmphalotropis , 307.
Oncidiadae, *299.

Oncidium, *299.

Oncidoris, *329.

Oncoceras, *193.

Oniscia, *225.

Onustus. 254.

Onychia, 171.

Onychochiton, 284.
Oi.ychoteu his, *171.
Operculata, *305
Operculum, 38, 182, 237.

Ophileta, 267.
Opis, *470.

Opistho-branchia, *311.

Opisthophorus, *309.

Urbicella, 389.

Orbicula, 358, 386, 388.
Orbiculoidea

,

388.
Orbis, *253.

Orbulites, 187.

Oregon, shells of, 109.

Ormoceras, *191.

Ornati, *198.
Orthambonites, 380.
Orthidae, *379.

Orthis, *380.

Orthisina, *380.

Orthoceras, 38, *190.

Orthoceratidse, *190.

Orthona, 336
Orthonotus, *423.

Orthothrix, 385.
Ofcanius, 322.

Osteodesma, 495.
Ostrea, 31, *407.

Ostreidae, *407.

Otina, *238.

Otolithes, 17.

Otopoma, *307.

Oviducts, 359.

Oviparous repr., 40.

Ovulum, 27, *234.

Ovum, 41.

Oivenia, 169.

Oxygyrus, *344.

Oyster shell, 31.

Pachydomus, *469.

Pachylabra, 258.

Pachymua, 492.
Pachyoaon, 434, 470.

Pachyotis, 291.
Pachyrisma, *470.

Pachytes, 414.

Pachytoma, 310.

Pacyodon, 490.

Padollus, 268.
Pagodella, 252.

Palceoteuthis, 177, 182.

Pallia! impression, 20.

Pallial line, 404.

Pallial sinus, 404.

Pallio-branchiata, 354.

Pallium, *412.

Paludestrina, 254.

Paludina, 27,37, *257, 284
Paludinella, 256.

Paludinidae, *257.

Paludomus, *247.

Panama shells, 81.

Panamic province, 79i

Pancreas, 23.
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Pandora, *499.

Pandorina , 498.

Panopaea, 53, *492.

Puphia, 464, 465, 475, 484.

Papuan shells, 103.

Papyridea, 453.
Parallelopipedum, *425.

Parapholas, *506.

Parmacella, *297.

Pannaxion, *297.

Parmophorus, *274.
Partkenia, 239.

Parthenopea, 461.
Partula, 291.

Pasithea, 240.
Patagonian province, 83.

Patagonia, shells of, 115.
Patella, *278.

Patella, 391.
Patellidse, *278.

Patelloidea, 281.
Patina, 280.
Paucispiral operc., 207.
Paxillus, *294.

Pearls, 30, 433.
Pecchiolia

, 467.
Pecten, 8, 29, 38, *411.

Pectunculina, 426.
Pectunculus, *425.

Pedalion, 418.

Pedicularia, *223.

Pedipes, *304.

Pedum, *414.

Pelagella, *332.

Pelagia, *354.

Pelli-branchiata, 339.
Peloris, 407.

Pelta, 290, 323.

Peltelln, 297.
Pen, 173.

Pentamerus, *377.

Peplidium, 331.

Peracle, 352.

Periostracum, 33.

Periploma, *495.

Peristome, 206.

Pema, 55, *418.

Peroncea, 480.

Perotis, 170.

Persian Gulf shells, 73.

Persicula, 232.

Persona, 214.

Peru, shells of, 113.

Peruvian province, 81.

Petal iconcli us, *249.

Petricola, 476.

Pfeifferia, *290.

Phanera-pneumona, 305.

Phanerophthalmus, *316.

Phanerotinus, *267.

Pharella, *488.

Pharus, 487.
Fhasianella, *263.

Phasianema, 253.

Philine, 10, *318.
Philippia, 253.
Philippine Island snails,

101 .

Philomycus, 290.

Philonexis, *165.

Phlebenterata, 339.
Pholadidae, *503.

Pholadidea, 35, *505.

Pholadomya, 454.

Pholadomya, *496.

Pholadopsis, 506.
Pholas, 28, 102, *504.

Phorus, *254.
Phos, *221.

Phosphorax, 23, 295.
Photinula, *265.

Phragmoceras, *194.

Phragmocone, 39, 173.

Phyilidia, *324.

Phyllidiadae, *324.

Phyllirhoe, *338.

Phyllirhoidae, *338.

Phylloda, 480.
Phyllodesmium, 335.
Physa, 37, *301.

Physema, *320.

Physiology, 15.

Physopsis, *302.

Pileolus, *261.

Pileopsis, *277.
Pilidium. *281.
Pinna, 30, 31, *419.
Pinnoctopus. *165.
Pirena, 36, *248.
Pirenella, 243.
Pisania, *214.
Pisidium, *462.

Pisum, 461.
Pitonillus, 310.
Placenta, *410.

Placo-branchus, 339.
Placuna, *409.

Placunomia, 409.

Placunopsis, *410.

Plagioptychus, 450.

Plagiostoma, 412.

Planaxis, *223.

Planorbis, *302.

Planorbula, 303.

Pianulites, 197.

Platyceras, 277.

Platyodon, 489.

Platyschisma, 267.

Platystoma, *254.

Platystrophia, 380.

Plaxiphora, 284.

Plectambonites, 381.

Plectrophorus, 297.

Pleiodon, 435.

Plesioteuthis, *172.

Pleura, 21.

Pleurobranchaea, *323.

Pleurobranchidae, *322.

Pleurobranchidium, 323.

Pleurobranchus, *322.

Pleurodon, 427.
Pleuromya, 497.

Pleurophorus, *468.

Pleurophyllidia, 325.
Pleuropus, 336, 349.

Pieurorhynchus, 454.

Pleurotoma, *228.

Pleurotomaria, *270.

Plicatula, 55. *414,

Plocamophorus, 331.
Pneumodermon, 347 , *8f&
Pododesmus, 409.

Podopsis, 414.

Polia, 487.
Polinices, *236.

Pollia, 214.

Polycera, *330.

Polydonta, *304.

Polygyra, 289.

Polynesian region, 104,

Polyphemopsis, 241.
Polyphemus

, 292.

Polytremaria, *270.
Pomatias, *307.

Pomato-branchia, 312.
Pomus, 259.

Pontolimax, 340.
Porambonites, *376.

Porcellanous shells, 32.

Porcellarius, 232.
PorceUia, *344.
Poromya, 491.
Poronia, 459.
Portuguese shells, 64.
Posidonia, 417.
Posidonomya, *417.
Posterobranchaea, *323.
Potamides, *243.

Potamomya, *490.
Potamophila, 486.
Poterioceras, 193.
Priamus, 220.
Prisodon, 434.
Proctonotus, *337.
Productidae, *383.
Productus, *384.
Pronites, 380.
Pronoe, 470.
Pro-pilidium, 281.
Proserpina, 286, *289.
Prosobranchiata, *209.
Proto, 249.

Protocardium

,

454.
Protozoa, 2.

Psammobia, *481.
Psammocola, 482.
Psammosolen, 488.
Psammotea, 480, 482.
Psathura, *456.
Pseudaxinus, *432.
Pseudo-crania, 387.
Pseudoliva, *21£.

Psiloceros, 330, 335.
Psyche, *350.
Pteroceras, 35, *211. ,

Pteriaea, *417. /yu-
Pterochilus, 336. /
Pterocyclos, *308.
Pterodonta, *315.
Pterodoris, 329.
Pteronites, 417.
Pteroperna, *416.
Pteropoda, 346.
Pterotheca, *350.
Pterotrachcea

, 342.
Ptychina, 456.

Ptychoceras, *201.
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Ptychomya. 466,

Ptygmatis, *244.

Pugiunculus , 350.

Pu/lastra, 475.
Pulmonifera, 285
Pulvinites, 418.

Puncturella, *273.

Pupa, 37, *292.

Pupillia, *273.

Pupina, *309.

Pupinella, M9.
Purpura, 23. 36, 56, *222.

Purpurina, *222.

Pusionella, *218.

Pycnodonta, 407.
Pygope, 363.

Pyramidella, *238.

Pyramidellidse, *238.
Pyramid, 239.
Pyramis, *265.

Pyramus, 469.
Pyrazus, *243.

Pyrella, 217.

Pyrguta, 246.

Pyrula, 24, 32, 37, *217.
Pytliina, *459.

Quenstedtia, *481.
Quin, 411.

Quoyia , 223.

Race, 46.

Raolxis, 21.

Radiati, *189.

Radiolites, *446.

Radius, 234.

Radsia, 283.
Ranella, 56, *214.

Range of marine species,
56.

Rangia, 478.
Rapana, *217.

Raphistoma, *270
Realia, *307.

Recluzia, *285.

Redonia, *469.

Red Sea shells, 73.
Renieila, 416.

Representative species, 54,
129.

Reproduction of lost parts,
40.

Requienia, 346, *439.
Respiration, 396.
Respiratory system, 25.
Retractors, 20, 402.
Retzia, *374.

Reversed shells, 37.

Rhabdoceras, *196.
Rhegostcma, *309.
Rhinoclavus, *242.

Rhinodomus, 221.
Rhizochilus, 222.

Rhizorus, 317.
Rhodope, *340.

Rhodostoma, 304.
Rhomboides, 502.
Rhyncholites, 182.

R/iyncho- nya, 495.

Rhynchonella, 55, 358,
*375.

Rhynchonellidse, *375.

Rhynckora , 365.

Rhynchoteutkis, 182.

Ribeiria, *497.

Ricinula, *223.

Rimella, 211.

Rimula, *274.

Rimularia, 275.
Ringicula, *222.

Ringine'la, 314.
Risella, *253.

Rissoa, *255.

Rissoella, 256.
Rissoina, *256.

Rivicola, 301.

Rossia, *170.

Rostellaria, 35, 55, *212.

Rotella, *265.

Rothomagenses, *198.

Roxania, 316.

Rudistes, 440.
Runcina, *323.

Rupellaria, 476.
Rupicola, 495.

Sagda, *289.

Sagitta, 342.

St. Helena shells, 95.

Saliva, 36.

Salivary glands, 23.

Salpa, 19, 23.

Sanguinolaria, 55, *482.

Sanguinolaria, 481.
Sanguinolites, 468, 498.

Sardinian snails, 92.

Saxicava, 56, *501.

Saxidomus, *473.

Scacchia, *458.

Saxa, 352.

Scaeurgus, *165.

Scalaria, *250.

Scaldia, *498.

Scalites, *270.

Scapha, 230.
Scaphander, *318.

Scaphanidia, 1 82.

Scapharca, 424.

Scapheila, *230.

Scaphites, *200.

Scaphula, *227.

Scaphula, 424.

Scarabus, 304.

Schizo-ckiton, 284.

Schizodesma, 477.

Schizodus, 431.

Sehizostoma, 267.

Schizotreta, 388.

Sciadephorus , 165.

Scintilla, *460.

Scissurella, *269.

Sconsia, 225.

Scrobicularia, *484.

Scwrria,.281.

Scutus, 275.
Scyllsea, 8, *333.

Sedgwickia, *497.

Scgmentina, 303.

Semete, *483.

Semicorbis, 457
Sepia, *177.

Sepiadse, *176.

Sepiola, *169.

Sepioteuthis, *168
Septa, 184.

Septaria, 506.
Septifer, 421.
Seraphs, *212.

Serpularia, 266.

Serripes, *454.

Shell, 28, 204.

Sigaretus, *236.

Siliqua, 488.
Siliquaria, *249.

Siliquaria, 488.
Simpulopsis, 290.

Sinemuria, 470.
Sinistral shells, 204.
Sinu-pallialia, *472.
Sinus, 20.

Sinusigera, 212, 352.
Siphon, 26, 155.

Siphonal impression, 399,
404.

Siphonaria, *281, 305.

Siphonaria, 387.
Siphonida, *436.

Siphonopyge, *321.

Siphonostoma, 293.

Siphonostomata, *269.

Siphonotreta, *390.

Siphxmotus, 320.
Siphopatella, 276.
Sipliuncle, 39, 174,180, 184.

Skenea, *256.

Smaragdinella, 316.
Smell, 18.

Solarium, *253.

Solecardiu, 460.
Solecurtoides , 488.

Solecurtus, *488.

Solemya, *429.

Solen, *486.

Solenella, *429.

Solenidae, *486.

Solenomya, 429.

Soletellina, 482.

Sormetus, *320.

South African province,70.
Sowerbya, *478.

Spadix, 1S5.

Spanish shells, 64.

Spatha, 435.
Spawn, 40.

Species, 46.

Specific areas, 51.

Specific centres, 51.

Sphsera, *457.

Spfuerella, 458.

Spfuerium , 461.

Sp/uericlites, 446.

Sphenia, *490.

Spinigera, *212.

Spirigerina, 378.

Spiral operculum, 20?
Spiratella, 351.

Spiraxis, 293.
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Spirialis, 347, *351.

Spirifera, *371.

Spiriferidae, *371.

Spiriferina, *372.

Spirigera , 373.

Spiroglyphus, 249.

Spirula, 9, *178.

Spirulidae, *178.

Spirulirostra, *177.

Spisvla , 477.
Spon/iylobolus, 387.

Spondylolites, 183.

Spondylus, 7, 30, 35, 38, 55,
*413.

Spongaria, 180.

Spongiobranehaea, *354.

Sporadic species, 51.

Sportella, 457.

Sralagmium, 427.

Steganostoma, 308.
Stenoceras, 197.

Stenogyra, *293.

Stenopus, *289.

Stilifer, 9, *241.

Stoastoma, *310.

Stomatella, *267.

Stomatia, *268.

Stomatia, 236.

Straparollus, 267.
Sirephona, 227.

Strepsidura, 218.

Streptaxis, *289.

Streptorhynchus, 380.

Striati, *189.

Strigilla
,
480.

Strobilus, 294.

Strombidae, *210.

Strombus, 31, *210.

Strophalosia, *385.

Stropheodonta, 381.
Strophomena, *380.

Strophostonur, 308.

Structure of shell, Brachi-
opoda, 360.

Struthiolaria, *246.

Stylina, 241.

Styliola, 349.

Stylocheilus, *321.

Stylopsis, *239.

Styloptygma, *241.

Sub-clymenia , 190.

Sub-generic area, 52.

Sub-spiral operc.,208.

Subula, 220.

Subulinn , 292.

Succinea, *290.

Suessia, *372.

Sulco-buccmum, 2 IS'.

Sunetta, 474.

Susaria, *323.

Suture, 180, 206.

Sycotypus. 217.

Syncera, *256.

Syndosmya, *483.

Synonyms, 48.

Symola, 238.

Tagelus, 488.

Tunalia, 247.

Tancredia, *457.

Tanysiphon, *477.

Tanystoma, *290.

Taonius, 170.

Tapes, *475.

Taste, 18.

Tebennophorns, 296.

Tectaria, *252.

Tecti-brancliiata, *312.

Tcctura, 281.

Tegula, 264.

Teinotis, *269.

Tetlina, 458.

TeUina, *480.

Tellinidae, *479.

Tellinides, *480.

Tellinodora, 480.

Tellinomya, *497.

Temnockeilus, 189.

Temperature, 39.

Tentaculites, *190.

Tentaculites, 350.

Terebellum, *212.

Terebellum, 248.

Terebra, 55, *220.

Terebralia, *243.

Terebratella, *365.

Terebratula, 19, 38, 357,

358, *363.

Terebratulidae, *363.

Terebratulina, *364.

Terebrirostra, 365.
Teredina, *507.

Teredo, 35, 341, *506.

Tergipes, *335.

Tertiary shells, 130.

Testacella, 9, *298.

Tethys, *333.

Tetrabranchiata, *178.

Tetraplodon, 434.
Teudopsis, *168.

Teuthidae, *167.

Teuthis, 167.

Texture of shells, 29.

Thalassides, 470.
Thallicera, 259.
Theca, 190, 346, *349.

Thecacera, *330.

Theceurybia, 350.

Thecidium, 358, *369.

Thecosomata, *348.

Thetis, *491.

Thiara, 246.

Thoracoceras, *191.
Thoracoceras, *195.

Thracia, *495.

Thyatira, 456.

Thysanoteuthis, *172.

Tiara, 231.
Tickogonia, *423.

Tiedemannia, *351.
Tomella, *229.

Tomigerus, 289.
Tongue, 287.

Tonicia, 283.

Torcula, 248.
Torinia, *253.

Tornatella, *313.

Tornatellidae, *312.

Tomatellina, *294.

Tornatina, *315.

Torquilla, 292.
Toxoceras, *200.

Trans-Atlantic prov., 85.

Trapezium, 467-
Trawling, 139.

Tredopsis, *289.

Trematis, *3s9.
Tremoctopus, 159, *164.
Trevelyana, *331.

Triboniophorus, 297.

Trichites, 31, *420.

Trichocyclus, *354.

Trichotropis, 33, 55, *216.

Tricolea, 263.

Tridacna, 13, 35, 55, *452.
Tridacnidae, *451.

Tridonta, 464.
Triforis, 37, *242.

Trigona, *474.

Trigonella, 375, 477, 484.
Trigonellites, 182.
Trigonia, *430.

Trigoniadae, *430.

Trigonoceras, 194.
Trigonoccelia, 426.
Trigonosemus, *365.

Trigonotreta, 371.
Triyonulina, 472.
Triompkalia, 506.
Triopa, *330.

Tritoceras, *192.

Triton, 33, 36, 55, 56, *214.

Tritonia, *332.

Tritoniadae, *332.

Trivia, *233.

Trochalia, *244.

TrochatelLa, 276.
Trocliatella, *310.

Trochiscus, 264.
Trochita, *276.

Trochoceras, *189.

Trocholites, 189.

Trochotoma, *271.

Trochus, 23, 38, *264.

Tropceum, 199.

Trophon, 55, *218.

Tropidophora, 307.
Truncatella, 36, *256.

Tuba, 256.
Tubular structure, 32.

Tudora, 307.

Tugonia, 489.
Tunicata, 5.

Turbinella, *216.

Turbinellus, 31.

Turbinidae, *263.

Turbo, 23, *263.

Turbonilla, 239.
Turcica, 265.

Turrilites, *200.

Turris, 228, 231.

Turritella, 36, *248,

Turritellidae, *248.

Turtonia, *459.

Tyleria, *496.

Tylodina, *324.

Tylostoma, *314.
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Tympanotomus, 243.
Types, 49.

Typhis, 27, *213.

Umbo, 29, *398.

Umbonal area, 404.
Uncini, 21.

Uncites, *374.

Unguiculate operc., 207-

Ungula , 392.

Ungulina, *458.

Umbilicated shells, 205.
Umbrella, *323.

Unicardium, *457.

Unio, 29, 30, 33, 109, *433.
Unio. 497.

Unio, distribution, 87.
Unionidae, *432.

Unionites, 468.

United States shells, 85.

Utriculus, 317.

Vaganella, *479.

Vagina

,

487.

Vaginella, *349.

Vaginulus, *300.
Valvata, *260.

Vanicoro, 237.
Varices, 13.

Varieties, 46.

Varigera, *314.

Varix, 35.

Velates, *261.

Velietia, 286, *302.

Velorita, *463.

Velutina, 55, *237.

Venericardia, *472.

Veneridae, *472.

Venerupis, *476.

Venilia, 337.
Venus, 56, *473.

Verania, 171.
Vermetus, 7, 36, *249.
Veronicella, *300.
Vertebrata, 1.

Verticordia. *472.
Vertigo, *293.

Vibex, *247.

Villiersia, 329.
Viquesnelia, *298.
Vitrina, *290.

Vitrinella, *265.

Viviparous reproduction,
40.

Viviparus, 257.
Vola

, 412.

Volupia, *473.

Voluta, 32, 55, *230.

Volutella, 230.

Volutidae, *229.

Volutilithes, *230.
Volva, 234.

Volvaria, *232.

Volvula, *315.

Vulsella, 55, *416.

Waldheimia, 19, 357, *364.

Waltonia, *368.

West African province, 69.
West American shells, 77.
West Indian shells, 84.

Woodwardia, 269.

Xanthonella, 316.
Xenophnrus, 254.
Xiphoteuthis, *175.

Xylophaga, *506.

Xylotrya, *507.

Yetus, 231.

Yoldia, 55, *428.

Zaria, 248.
Zellania, *368.

Zephrina, 337.

Zierlania, 231.
Zirfcea , 505.
Zonites, 289.

Zua, *292.
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Achatina, 2S6.

Actinoceras, 191.

/Egirus, 327.

Ammonite, 179, 181, 197,
199.

Ampullaria, 258, 259.
Ancula, 327.

Anodon, 398.
Anomia, 402.
Aporrhais, 245.

Argiope, 368, 369.

Argonauta, 161, 162.

Ascidia, 6.

Astarte, 465.
Athyris, 373.

Atrypa, 378.

Aulosteges, 385.

Auricula, 303, 304.

Bela, 228.

Belemnoteuthis, 176.

Biradiolites, 438.

Bouchardia, 366.

Buccinum, 22, 219.

Bulimus, 44, 291.

Bulla, 22.

Calceola, 383.

Camarophoria, 377.

Caprinella, 449, 450.

Caprotina, 451.

Cardium, 454.

Carmaria, 202, 343.

Cassis, 224.

Ceratites, 197.

Ceritliidea, 209, 243.

Chama, 437.

Chilinia, 301.

Cliitonellus, 284.

Chonetes, 386.

Clymenia, 180, 190.

Conocardium, 455.

Conularia, 350.

Conus, 32, 34.

Crania, 387, 388.

Crassatella, 466.
Crenella, 43.

Crepidula, 275.

Cyclophorus, 306.

Cyclostoma, 307.

Cymba, 29, 231.

Cypreea, 21, 35, 233.

Cypricardia, 468.

Cytherea, 20.

Dendronotus, 327.

Diceras, 439, 440.

Diplodonta, 456.

Discina, 388, 389.

Polium, 225, 226.*

Doris, 41.

Dredge, 141.

Dreissena, 19, 423.

Endoceras, 193.

Eolis, 17, 203.

Fasciolaria, 215.

Fissurella, 273.

Glycimeris, 494.

Gomphoceras, 181.

Goniatites, 181, 193, 196.

Grypliaea, 35, 408.

Gyroceras, 194.

Hamites, 180, 201.
Helix, 4.

Hippurites, 444, 445, 446.
Huronia, 192.

Hyalaea, 4, 348.

Ianthina, 6, 271.
Isocardia, 467.

Kingena, 368.

Kraussia, 367.

Leptaena, 381.

Lepton, 18, 460.

Limax, 295.
Lingula, 391.

Littorina, 207, 250, 251.
Loligo, 4.

Lymnaea, 301.

Maclurea, 345.
Magas, 366.

Merista, 374.
Modiola, 403.

Monopleura, 438.

Morrisia, 366.

Mulleria, 436.
Murex, 213.
Mya, 6, 396, 489.

Mytilus, 43.

Natica, 235.

Nautilus, 180, 186, 188.

Navioella, 262.

Nerita, 207, 260, 261.

Obolus, 392.

Octopus, 164.

Ormoceras, 191.

Orthis, 379.
Ortliisina, 380.
Ostiaea, 442.

Paludina,203.
Panopcea, 493.
Patella, 279.

Pearl, 31.

Pecten, 17, 401, 411.
Pentamerus, 377.

Pliiline, 312, 319.
Pliolas, 505.
Phorus, 254.
Phragmoceras, 181
Pinna, 31,415.
Pirena, 248.
Pisidium, 460.
Planorbis, 303.

Productus, 382, 384.

Psammobia, 26, 482.

Radiolites, 442, 446, 447,
448.

Requienia, 439, 440.
Retzia, 374.

Rhynchonella, 5, 374, 376.
Risella, 252.

Scissurella, 269.

Sepia, 160, 166.

Siphonaria, 305.
Siphonotreta, 390.
Solarium, 253.
Solen, 487.
Spirifera, 372.

Stringocephalus, 370, 371.
Strombus, 210, 211.
Strophalosia, 385.
Strophomena, 381.
Struthiolaria, 246.

Terebratella, 365.
Terebratula, 5, 31, 355, 361,

363.

Terebratulina, 364.
Teredo, 507.

Testacella, 298.
Thecidium, 369, 370.
Thetis, 491.
Tornatella, 313.
Trawl net, 139.

Trichotropis, 217.
Tridacna, 452.

Trigonellites, 182.
Trigonia, 25, 430.
Triton, 205, 215.
Trivia, 233.
Trochus, 21, 38, 207, 264.

Uncites, 374
Unio, 399.

Velutina, 237.
Voluta, 230.

Waldheimia, 364.

Yoldia, 428, 429.



EXPLANATION OF THE PLATES.

The principal specimens figured were kindly communicated by Mrs. J.

E. Gray, Mr. Hugh Cuming, Major W. E. Baker, Mr. Laidlay of Cal*

cutta, Mr. Pickering, Sir Charles Lyell, Mr. Sylvanus Hanley, Prof.

James Tennant, and Mr. Lovell Reeve.

The fractions show the number of times (or diameters) the figures -

are reduced, or magnified.

PLATE I.

Octopodidce.

Page*

1. Octopus tuberculatus, Bl. £. Mediterranean .. . 163

2. (mandibles)
156

3. Tremoctopus violaceus, <J. Chiaje. Messina 159,164

Teuthides.

4. Sepiola Atlantica, Orb. Atlantic 169

6 . Loligo vulgaris, Lam. (gladius). Britain 167'

7. Onychoteuthis Bartlingii, Le Sueur. 5 . Indian Ocean ..... . 171

8 . (gladius). % 171

Sepiadce.

5. Sepia officinalis, L. i. Britain 177"

Spirulidce.

9. Spirula laevis, Gray. New Zealand 178
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PLATE [I.

Argonautidoz.

Page

1. Argonauta hians, Solander. China 162

Teuthidaz.

8. Beloteuthis subcostata, Miinst. f • Upper Lias, Wurtemberg 168

Belemnitidce.

o Belemnites Pmzosianus, Orb. A. Oxford Clay, Chippenham 173

6. Belemnitella mucronata, Shy. Upper Chalk, Norwich . . 175

9. Conoteuthis Dupiniana, Orb. Neocomian, France
;
Gault,

Folkestone 176

Sepiadce.

2. Sepia Orbignyana, Fer. \. Mediterranean 177

3.

(
Belosepia

)
sepioidea, Bl. j. Eocene, Sussex 177

4. Spirulirostra Bellardii, Orb. ±. Miocene, Turin .. . 177
u

7. Beloptera belemnitoides, Bl. §. Eocene, Sussex 177

Nautilidce.

10. Nautilus radiatus, Sby. Neocomian, Kent 185 '

1 1 . bidorsatus, Schl. (upper mandible — Rhynhcolites

inrundo, F. Biguet). §. Muschelkalk, Bavaria 183

12.

{Aturia) zic-zac, Sby. Eocene, Highgate 189 ^

16. Clymenia striata, Miinst. Devonian, S. Petherwin 190 ^

Ortlioceratidce.

»

14. Orthoceras Ludense, Sby. {section). Ludlow Rock, Britain 190 ^

15. Phragmoceras ventricosum, Stein. A. L. Ludlow-rock, Salop 194 u*

13. Gyroceras eifeliense, Arch, {section). Devonian, Eifel . . 194
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I

PLATE III.

Ammonitidce.
Pa£e«

1. Goniatites Henslowi, Sby. Carb. limestone, Isle of Man 196

2. Ceratites nodosus, Brug. Muschelkalk, Wiirtemberg . .
197'

3. Ammonites planulatus, Sby. Chalk-marl, Sussex 199

4.

rothomagensis, Brongn. Chalk-marl, Sussex 198?

5.

spinosus, Sby. J. Oxford Clay, Chippenham.. 198?

6.

bifrons, Brug. J. Lias, Whitby 1983

7.

bisulcatus, Brug. Lias, Lyme Regis 1983

8. Crioceras cristatum, Orb. f. Gault, S. France 1993

9. Scaphites equalis, Sby. f. Chalk-marl, Sussex 20JI

10. Ancyloceras spinigerum, Sby. f. Gault, Folkestone 200'

1 1 . Helicoceras rotundum, Sby. Gault, Folkestone 200

12. Toxoceras annulare, Orb. Neocomian, S. France 200

13. Baculites anceps, Lam. Chalk, France 2011

14. Ptychoceras Emericianum, Orb. f. Neocomian, S. France 201

15. 1 tamites attenuatus, Sby. £. Gault, Folkestone 2011

16. Turrilites cost itus, Lam. Chalk-marl, Sussex 2G0u
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PLATE IV.

Strombidce.

Pag*

1. Strombus pugilis, L. W. Indies 210

2.

Bartonensis, Sby. Eocene, Hants 211

3. Pteroceras lambis, L. China 211

4. Eostellaria curta, Sby. Kuraehee 212

5. Seraphs terebellum, L. f. China 212

6. Struthiolaria straminea, Gm. New Zealand 246

7. Aporrhais pes-pelecani, L. f. Britain 245

Muricidee.

8. Murex haustellum, L. China 213

9. tenuispina, Lam. J. Moluccas 213

10.

palma-rosae, Lam. Ceylon 213

10.

* erinaceus, L.
(
operculum). Britain 213

11. Typhis pungens, Soland. Eocene, Barton 214

12. Ranella granifera, Lam. §. N. Australia 21i

13. Triton tritonis, L. A. New Guinea—Pacific 214

14. Pisania striata, Gm. sp. Mediterranean 214

15. (Enzina) turbinella. Kiener. W. India 214

16. Trophon Magellanicus, Gm. Tierra-del-fuego 213
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PLATE Y.

Muricidce

.

Page i

1. Fasciolaria tulipa, L. W. Indies 215 »

2. Turbinella pyrum, L. Ceylon 216

3.

( Cynodonta)
cornigera, Lam. Moluccas 216

4.

(Latirus) gilbula, Gm. sp. J. Australia 216

5. Cancellaria reticulata, Dillw. sp. W. Indies 216

6. Pyrula ficus, Lam. China 217

7. {Myristica) melongena, L. W. Indies 217

8. Fusus colus, L. Ceylon 218?

9. ( Chrysodomus)
antiquus, Mull. (var. contrarius, Sby.)

9.*
(
operculum ). [Red Crag, Walton, Essex 2181

Buccinidce.

10. Buccinum undatum, L. f. Britain 219

11. Eburna spirata, L. sp. f. Ceylon 2211

1 2. Pseudoliva plumbea, Chemn. sp. f . Cape 220

13. Terebra maculata, L. sp. J. Moluccas 220

14. (Bullia

)

semiplicata, Gray. S. Africa 220

15. Nassa arcularia, L. sp. f. Moluccas 221

16. ( Cyclonassa)
neritea, L. sp. Mediterranean 221

17. ( Cyllenc

)

Oweni, Gray. E. Africa 221

18. Phos senticosus, L. sp. §. N. Australia 2211

19. Magilus antiquus, Montf. Red Sea 224^

20. do. young.
(
leptoconchus) 224

21. f Ringicula ringens, Lam. £. Eocene, Paris 222..



EXPLANATION OE TELE PLATES. 525

PLATE VI.

Buccinidce.
Page

1. Purpura persica, L. sp.. India 222

2.

lapillus, L. sp. (operculum). Britain 222

3. ( Concholepas)
lepas, Lam. Peru 222

4. Monoceros imbricatum, Lam. f . Cape Horn 223

5. Pedicularia sicula, Sw. Sicily 223

6. Planaxis sulcata, Brug. sp. India 223

7.

, (operculum) 224

8. Trochotropis borealis, Brod. N. Britain 216

9. Ricinula arachno'ides, Lam. China 223

10. Columbella mercatoria, Gmel. sp. W. Indies 226

11. Harpa ventricosa, Lam. Mauritius 226

12. Dolium galea, L. sp. Mediterranean 225

13. Cassidaria echinophora, L. \ . Medit 225

14. Cassis flammea, L. Cuba 224

15. Oniscia cancellata, Sby. China 225

16. Oliva porphyria, L. Panama 226

17- (Agaronia

)

hiatula, Gm. sp. §. W. Africa 227

18. (Scaphula

)

utriculus, Gm. sp. §. Africa 227

19. (Olivella) jaspidea, Gm. sp. W. Indies 227

20. Ancillaria subulata, Lam. §. Eocene, Isle of Wight 227

.21. glabrata, L. sp. West Indies 227
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PLATE VII.

Conida.

1 . Conus marmoreus, Gm. §. China

2. (Conorbis) dormitor, Solander. Eocene, Barton

3. Pleurotoma Babylonica, L. sp. §. China

4. Clavatula mitra, Gray. W. Africa

5. Mangelia taeniata, I3esh. A. Mediterrarean . .

.

6. Bela turricula, Mont. sp. Britain

7 Defrancia linearis, Bl. sp. A. Medit

6. Lachesis minima, Mont. sp. A. Britain

Volutidce.

9. Voluta musica, L. J. W. Indies

10. Volutilithes spinosus, L. sp. §. Eocene, Barton

11. Melo diadema, Lam. sp. New Guinea

1 2. Cymba proboscidalis, Lam. sp. J. W. Africa .

.

13. Mitra episcopalis, D’Arg. J. Ceylon

14. vulpecula, L. f. Singapore

15. (Imbricaria) conica, Schum. Tahiti

16. ( Cylindra

)

crenulata, Chemn. China

17. Volvaria bulloides, Lam. Eocene, Grignon ....

18. Marginella nubeculata, Lam. f. W. Africa ....

19. (Persicula) lineata, Lam. W. Africa.

.

OypraeidcB,

20. Cyprsea Mauritiana, L. -j. India

—

Pacific

21. ( Cyprovula) capensis. Gray. f. S. Africa

22. (Luponia) algoensis, Gray. S. Africa

23. 23*
( Trivia) europaea, Mont. Britain

24. Erato lsevis, Donovan. Britain

26. Ovulum ovum, L. sp. New Guinea



EXPLANATION OP THE PLATES. 527

PLATE VIII.

Naticidce.
Page

1. Natica canrena, L sp. §. China 235

2. [Globulus) sigaretina, Lam. §. Eocene, Paris 236

3. ( Cernina

)

fluctuata, Sby. Philippines 236

4. Sigaretus haliotoides, L. sp. f. W. Indies 236

5. (Naticina
)
papilla, Chemn sp. Africa 236

6. Lamellaria perspicua, Mont. Mediterranean 237

7. Velutina laevigata, L. sp. Britain 237

8. Narica cancellata, Chemn. sp. Pacific 237

9.

Neritopsis radula, L. sp. Sandwich Islands 261

Pyramidellidce.

10.

Pyramidella auris-cati, Chem. sp. Mauritius 238

( Obeliscus
)
dolabrata, Gmel. sp. W. Indies .... 238

12. Odostomia plicata, Mont. sp. A. Britain 239

13. Chemnitzia elegantissima, Mont. sp. A. Weymouth 239

14. Eulima polita, L. Britain 240

15. Stilifer astericola, Brod. Philippines 241

Cerithiadee .

16. 16*. Cerithium nodulosum, Brug. Moluccas 242

17.

(Bittium

)

reticulatum, Da Costa. Britain .... 242

18. Triforis perversum, L. sp. Mediterranean 242

19. Potamides mixtus, Defr. Eocene, Paris 243

20. (Pyrazus)
palustris, Brug. India 243

21. [Terebralia) telescopium, Brug. India 243

22. (Pirencll-a) mammillatus, Risso. sp. Mediterranean 243

23. [Lampania) zonalis, Lam. Chusan 244

24. ( Cerithidea

)

decollatus, L. sp. Cape 243

Melaniadce.

25,25*. Melania amarula, L. sp. §. Madagascar 246

26. ( Melanatria

)

fluminea, Gm. sp. Madagascar 247

27. [Melafusus) fluviatilis, Say. f . U. States .... 247

28. (Anculotus)
praemorsa, Say. U. States 247

29. ( Vibex) fuscata, Gm. sp. Africa 247

30. Melanopsis costata, Eer. Syria 248

31.

(Pirena

)

atra. L. sp. §. Ceylon 243
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PLATE IX.

Turritellidce.

Page^

1. Turritella imbricata, L. W. Indies 248

2. (Mesalia) sulcata, var. Lam. Eocene, Paris 249

2. {Proto) cathedralis, Brongn. J. Miocene, Bordeaux 249

4. Aclis supranitida, Wood. A. Guernsey 240

6.

Caecum trachea, Mont. A-. Britain 249

6. (fry, magnified A.) 249

7. Vermetus lumbricalis, Gm. sp. (young). W. Africa 249

8. Siliquaria anguina, L. sp. New Guinea 249

9. Scalaria pretiosa, Lam. § . China 250

Littorinidce.

10. Littorina littorea, L. Britain 250

11.

{Tectaria) pagodus, L. Zanzibar 252-

12. {Fossarus) sulcatus, S. Wood. Mediterranean 252

13.

(Modulus
)
tectum, Gm. sp. N. Australia 252.

14.

{Risella) nana, Lam. sp. §. Tasmania 253
15. Solarium perspectivum, L. sp. f. China 253
16. Lacuna pallidula, Da Costa. Britain 255
17. Bissoa labiosa, Mont. Britain 255
18. {Hydrobia) ulvae, Penn. Britain 256
19. (Jeffreysia) diaphana, Alder. (Operculum) Britain .... 256

20. (Skenea

)

planorbis, O. Fabr. (_tj. inch). Britain .... 256

21. Nematura deltae, Bens. A. India 256

22. Lithoglyphus fuscus, Pfr. sp. Danube 257'

23. Amnicola isogona, Say. TJ. States 247
*

24. Litiopa bombyx, Eiener. Mediterranean 255

25. Truncatella subtruncata, Mont. sp. A. Mediterranean .... 256

Paludinidce.

26. Paludina Listeri, Hanley. Norwich 257
‘

27. {Bithynid) tentaculata, Mont. Norwich 258'

28. Valvata piscinalis, Mull. Norwich 260
29. cristata, Milll. Norwich 260
30. Ampullaria globosa, Sw. India 258 -

31. (Marisa

)

cornu-arietis, L. sp. Brazil 259
32. {Lanistes) Bolteniana, Chemn. sp. Nile .... 259
33. Amphibola australis. New Zealand 25

34. Paludomus aculeatus, Gm. sp. Ceylon 24f ;

Neritidce.

35. Nerita ustulata, L. Scinde 260

36. {Vdates) perversus, Gm. sp. Eocene, Soissons 261

37. 38. Pileolus plicatus, J. Sby. Bath Oolite, Ancliff 261

39. Neritina zebra, Brug. Pacific 261

40. crepidularia, Less. India 261

41. Navicella porcellana, Chemn. sp. Mauritius—Pacific 2f'2 ^
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PLATE X.

Pago

1. Phorus corrugatu.8, Reeve. Kurachee, India 254

Turbin idee.

2. Turbo marmoratus, L. China 263

3. Phasianella australis, Gm. sp. §. New Zealand 263

4. Imperator imperials, Chemn. sp. New Zealand 264

5. Trochus niloticus, L. China 264

6. (Pyramis

)

obeliscus, Gm. sp. China 265

7. (Margarita)
helicinus, 0. Fabr. Britain 265

8. (Elenchus)
iris, Chemn. New Zealand 265

9. (Bankivia )
varians, Gray. New Zealand 265

10. Rotella vestiaria, L. sp. New Zealand 265

11. Monodonta labio, L. sp. W. Africa 265

12.

( Clanculus

)

Pharaonis, L. sp. Red Sea 265

13. Delphinula laciniata, Lam. China 266

14. (Liotia) Gervillii, Defr. Eocene, Sussex 266

15.

( Collonia
)

marginata, Lam. 1^. Eocene, Paris 266

16. ( Cyclostrema) cancellata, Marryatt. Philippines.. 266

17. Adeorbis sub-carinatus, Mont. sp. Britain 266

18. Euomphalus pentangulatus, Sby. Carb. limestone, Ireland 267

19. Stomatella imbricata, Lam. India 267

20. (Broderipia')
rosea, Brod. A. S. Seas 267

Haliotidce.

21. Ilaliotis tuberculata, L. Guernsey 26^

22. Stomatia phymotis, Helblin. Java 268

23. Scissurella crispata, Fleming. *. Britain 269

24. Pleurotomaria Anglica, Sby. Lias, Gloucester 270

25. Murchisonia bilineata, D’Arch. Devonian, Eifel 270

26. Trochotoma conuloides, Deal. Bath oolite, Stroud 271

27 Ianthina fragilis, Lam. §. W. Indies 271

A A
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PLATE XL

Fissurellidce.

Page

1. Fissurella Listen, Orb. W. Indies 272

2. macrochisma, Humphr. Philippines 273

3. Puncturella Noachina, L. sp. N. Britain 273

4. Rimula Blainvillii, Defr. Philippines 274

5. G. Emarginula recticulata, Sby. Britain 274

7,8. (Hemitoma) rugosa, Quoy. Tasmania 274

9. Parmophorus australis, Bl. New Zealand 274

Calyptrceidce.

JO. Calyptraea equestris, L. sp. Philippines 276

11. Dillwynnii, Gray. W. Indies 276

12. (Crucibulum) rudis, Brod. W. America 276

’3, 14. ( Trochita

)

radians, Lam. "W. America 276

15,15*. Sinensis, L. Britain 276

16. Crepidula fornicata, L. sp. W. Indies 277

17. Pileopsis Hungaricus, L. §. Torbay 277

18. militaris, L. W. Indies 277

19. (Amathina
)
tricarinata, Gray. §. India 277

20. Hipponyx cornucopiae, Defr. Eocene, Paris 278

21. (shelly base) 278

PaielUdce.

22. Patella longicosta, Lam. Cape 279

23. (Nacella
)
pellucida, L. Britain 280

24. Acmaea testudinalis, Mull. sp. Britain 281

25. Siphonaria sipho. Kurachee, India 281

26. Gadinia peruviana, Gray. Peru 281

Dentaliadce.

27. Dentalium elephantinum, L. Bed Sea 282.

Ghitonida.

28. Chiton sqr"*uosus, L. W. Indies 282.

29. (Acunthopleura) spinosus, Brug. N. Australia 283

30. (.Acanthochites)
fascicularis, L. Britain 284

•31. (Chitoncllus) fasciatus, Quoy. Philippines .. .
284-
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PLATE XII.

JETelicidce. „Page
1. Helix (Acavus) haemastoma, L. §. Ceylon 289
2. (Polygyra) polygyrata, Born. Brazil 289
3. ( Carocolla) lapicida, L. Britain 289
4. (Anastoma

)
globulosa, Lam. Brazil 289

5. '

( Tridopsis)
hirsuta, Sby. U. States 289

6. (Streptaxis)
contusa, Fer. Brazil 289

7. (Sagda)
epistylium, Mull. Jamaica 289

8. (Helicella) cellaria, Mull. Britain 289
9. (>Stenopus) laevipes, Mull. Malabar 290

10. Bulimus oblongus, Miill. Guiana 291

11, 12. decollatus, L. S. Europe 291
13. (Partula)

faba, Martin. Tahiti 291
14. (Zua

)

lubricus, Miill. Britain 292
lo. (Azeca)

tridens, Pulteney. Britain 292
16. Pupa uva, L. sp. Guadaloupe 292
17. ( Vertigo)

Venetzii, Charp. A Pliocene, Essex 293

18. Megaspira elatior, Spix sp. § Brazil 294
19. Clausilia plicatula, Drap. Kent 294
20. Cylindrella cylinctrus, Chem. sp. §. Jamaica 293
21. Balaea perversa, L. sp. Britain 292
22. Achatina variegata, Fab. Col. J. W. Africa 292
23. Succinea putris, L. Britain 290
24. (Omalonyx

)

unguis, Orb. Paraguay 291

limacidcB.

25. xumax maximus, L Britain 295

26. Testacella haliotoides, Fer.
-f-

Britain 298

27. Parmacella
(
Cryptella

)

calyculata, Sby. Canaries 297
28. Vitrina Drapamaldi. Cuy. Britain 290
29. (.Daudebardia

)

brevipes, Drap. 2
.. Austria 290

Limnceidce.

30. Limnaea stagnalis, L. sp. Britain 300
31. (.Amphipeplea

)

glutinosa, Mull. Britain 301
32. Physa fontinalis, Mont. sp. Britain 301

33. Ancylus fluviatilis, Lister sp. Britain 302
34. Planorbis corneus, L. sp. Britain 30 *

Auriculidce.

35. Auricula Judae, L. f. India 304
36. scarabaeus, Gym. sp. Ceylon 304
37. (Conovulus) cofFea, L. W. Indies 304
38. ( Alexia

'j

denticulata, Mont. sp. Britain 305
39. Carychium minimum, Drap. sp. A. Britain 305

CyclostomidcB.

40. Cyclostoma elegans, Miill. sp. Britain 306
41. Oyclophorus involvulus, Miill. sp. §. India 308
42. Pupina bi-caniliculata, Sby. N. Australia 309
43. Helicina Brownii, Gray. Jamaica 310
44. Acicula fusca, Walker, sn. £. Britain 310
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PLATE XIII.

The real size of each species is indicated by the accompanying line.

Dorididce.

Pa^e -

1. Doris Johnstoni, A. and H. Brit, (low water) 328>

2. Goniodoris nodosa, Mont. sp. Brit 330

3. Triopa claviger, Mull. sp. Brit 330<

4. iEgirus punctilucens, D’Orb. Brit 330

5. Polycera quadrilineata, Mull. sp. Europe. (Laminarian zone) 330

6. Idalia aspersa, A. and H. Northumberland 331.

Tritoniadce.

7 . Tritonia plebeia, Johnst. Brit. (Coralline zone)

8. Scyllaea pelagica, L. Devon (pelagic)

0. Tethys fimbriata, L. Medit. (pelagic)

10. Dendronotus arborescens, Mull. sp. Brit

11. Doto coronata, Gm. sp. Brit

1 2. Lomanotus marmoratus, A. and H. Devonshire coast

JEolididce.

13. iEolis coronata, Forbes. Brit. (Laminarian zone) ..

14. Glaucus Atlanticus, Bl. Gulf-weed banks

1 -5. Embletonia pulchra, A. and H. N. Brit

16. Proctonotus mucroniferus, A. and H. Dublin Bay ..

17. Hermaia bifida, Mont. Brit. Lit.—Laminarian zone

18. Alderia modesta, Loven. Brit. Salt-marshes

332J

333

333 i

334 -t

33L

3344

3 St •

33(

33(

33 ;'

33;

33!

'

JEli/siadce.

1 9. Elysia viridis, Mont. sp. Brit 33!

20. Acteonia corrugata (head), A. and H. Falmouth 3St

21. Cenia Cocksii, A. and H. Falmouth 33!

22. Limapontia nigra, J ohnst. Brit 34(;
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PLATE XIV.
Opistho-brnnchiata. Pa^e

1 . Tomatella tornatilis, L. Brit 313
2 . Cylindrites acutus, Sby, Bath Oolite, Brit 313
3. Acteonella Renauxiana, D’Orb. L. Chalk, France 314
4. Cinulia avellana, Brongn. U. Greensand, Brit 314
6 . Tornatina voluta, Quoy sp. I. Guam, Australia 315

6 . Bulla ampulla, L. India 316
7. (^Rys) naucum, L Philippines 316
8 . Linteria viridis, Rang. Pitcairn Id 316
9. Acera bullata, Mull. Brit 316

10. Cylichna cylindracea, Mont. Brit 317
11 . Aplustrum aplustre, L. sp. Mauritius 318
12 . Scaphander hgnarius, L. sp. Brit 31

S

1 3. Philine aperta, L. sp. Brit 318
14. Aplysia depilans (hybrida, Sby.). Brit 320
15. Dolabella scapula, Martyn, sp. Mauritius 321

16. Lobiger Philippii, Krohn. Sicily 322
17. Pleurobranchus membranaceus, Mont. *. Brit 322

18. Umbrella umbellata, Dillw. Mauritius 323

Nucleobranchiata.

19. Carinaria cymbium, L. Medit 343
20. Cardiapoda placenta, E. and S. A. Atlantic 343

21 . Atlanta Peronii, Les. 22
,
operc. 23, fry. S. Atlantic 344

24. Oxygyrus Keraudrenii, Rang. 25, operc. S. Atlantic 34 4

26. Beherophina minuta, Sby. Gault, Brit 345
27. Bellerophon bi-carinatus, Lev. Carb. Limestone, Torunay 34 4

28. expansus, Sby. U. Silurian, Brit 345
29. Porcellia Puzosi, Lev. Carb. Limestone, Belgium 34 4

30. Cyrtolites ornatus, Conrad (cast) §. L Silurian, U. States 345
31. Ecculiomphalus Bucklandi, Portl. Silurian, Tyrone .. . . 345

Pteropoda.

32. Hyalea tridentata, Gmel. Atlantic—Medit 34 8

33. Cleodora pyramidata, L. Atlantic 34 9

34. Creseis aciculata, Rang. Atlantic 349
35. Cuvieria columnella, Rang. S. Atlantic 349
36. Vaginella depressa, Basterot. A. Miocene, Bordeaux 349

37. Eurybia Gaudichaudi, Souleyet S. Pacific (Huxley) 350
3'. Psyche globulosa, Rang. Newfoundland 351
39. Cymbulia proboscidea, Peron. Medit 351
40. Tiedemannia Neapolitana, Chiaje. Medit 351
41. Limacina antarctica (J. Hooker). S. Polar Seas, 63°—46° .. 351
42. Spirialis bulimoides, D’Orb. sp. Atlantic 351
43. Cheletropis Huxleyi, Forbes. A S. E. Australia 352

44. Macgillivraia pelaciga, Forbes. . C. Byron, E. Australia. . 352

45. Clio borealis, Brug. Arctic Seas 353
46. Spongio-branchaea australis, D’Orb. A. S. Atlantic, Falk-

land Ids 354
47. Pnoumodermon violaceum, D’Orb. A. S. Atlantic 353
48. Trichocyclus Dumerilii, Esch. South Sea 354
49. Pelagia alba, Q,. and G. Amboina 3 ,,4
50. Cyinodocea diaphana, D’Oi b. Atlantic 354

A A,
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PLATE XV.

All, except those marked *, are dorsal views.

Terebratulidce.

Pape
1. Terebratula maxillata, Sby. Bath Oolite, England 363

2. diphya, F. Col. Alpenkalk, Tyrol 363

3. Terebratulina caput-serpentis, L. Norway—Medit 364

4. Waldheimia australis, Quoy. §. Port Jackson 364

o. impressa, Buch. Oxford clay, England 365

6. Lyra Meadi, Cumb. 1816. U. Greensand, England .... 36

7. Terebratella Magellanica, Chemn. §. Cape Horn 365

8. Trigonosemus Palissii, Woodw. Chalk, Belgium 365

9. Megerlia truncata, Lam. f. Medit. 367

10. Argiope decollata, Chemn. A. Medit 368

1 1 • Thecidium radians, Brongn. Chalk, Belgium 369

12. *
:
— hieroglyphicum, Defr. (interior). Chalk, Belgium 370

13. Stringocephalus Burtini, Defr. var. Devonian, Europe . . 371

Spiriferidce.

14. Spirifera Walcotti, Sby. Lias, Bath 372

15. Cyrtia exporrecta, Wahl. U. Silurian, Europe 372

16. Athyris lamellosa, Lev. Carb. limes. N. Amer.—Europe 373

17. Uncites gryphus, Schl. Devonian, Belgium 374

Rhynchonellidce.

18. *Rhynchonella acuta, Sby. f. Lias, Europe 376

19. furcillata, Buch. Lias, Europe 376

20. spinosa, Schl. §. Inf. Oolite, Europe 376

21. Atrypa reticularis, L. sp. Sil-Devon, N. Amer.-^Europe 378

22. Pentamerus Knightii, Sby. U. Silurian 377

Orth idee.

23. Orthis rustica, J. Sby. §. U. Silurian, Europe 380

24. *Stropliomena rhomboidalis, Wahl. §. U. Silurian, N. Amer.

—Europe 380

25. Leptaena liassina, Bouch. A. Lias, Europe 381

26. Calceola sandalina, Lam. Devonian, Europe 383

Productidce.

27. Productus horridus, J. Sby. Magn. limestone, Europe . . 384

28. * proboscideus, Vern. Carb. limestone, Belgium 384

29. Chonetes striatella, Dalm. U. Silurian, Europe 386

CraniadcB.

30. Crania Ignabergensis, Betz. Chalk, Sweden 3S6

Discinid(C.

31. Discina lamellosa, Brod. Peru 388

Lingulidce.

32. Lingula anatina, Lam. Philippines 3S9
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PLATE XVI.

Ostreidce.

Page

1. Ostrea diluviana, Gmelin. Chalk-marl, Brit 407

2. (E'xogyra) conica, Sby. [§. U. Greensand, Wilts . . 408

3. Anomia Achaeus, Gray. § . Kurachee, Scinde 408

4. Placunomia macroschisma, Desh. California 409

5. Placuna sella, Gm. sp. China 409

6. placenta, L. (young). N. Australia 410

7. Carolia placunoides, Cantr. (hinge). Tertiary, Egypt 410

8. Pecten plica, L. f. China 412

9. (Eemi-pecten) Forhesianus, Ad. f. Sooloo Sea, 14 fms. 412

10. (.Hinnites)
pusio, Pen. §. Brit 412

11. Lima squamosa, Lam. China 412

12. (Plagiostoma

)

cardiiformis, Sby. Bath Oolite, Brit *12

13.

(limatula

)

sub-auriculata, Mont. Brit 413

14. (Limcea) strigilata, Brocchi, sp. Pliocene, Italy 413

15. Spondylus princeps, Gmel. Sooloo Sea 413

16. (Pedum) spondyloides, Gmel. Red Sea 414

17. Plicatula cristata, Lam. §. W. Indies 414

Aviculidce.

18. Avicula hirundo, L. J. Medit 415

19. (Meleagrina) margaritifera, L. sp. Ceylon 416

20. (Malleus) vulgaris, Lam. China 416

21. (Vulsella) lingulata, Lam. Red Sea 416

22. Posidonomya Becheri, Bronn. Carb. Hesse, Brit 417

23. Pinna squamosa, Lam. Medit 419

24. Crenatula viridis, Lam. Chinese Seas 418

a, a' adductor impressions.

p, pedal muscles.

g, suspensors of the gills.

b, hyssal foramen or notch.
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PLATE XVII.

* The figures marked are left valves
-
(interiors).

Avicididce.

Page

1. Gervillia anceps, Desh. £ . Neocomian, Brit 418

2. Perna ephippium, L. W. Indies 418

3. Inoceramus sulcatus, Park, §. Gault, Brit 419

Mytilidoe.

4. Mytilus smaragdinus, Chemn. India 420

5. Modiola tulipa, Lam. Brit, 421

6. pelagica, Forbes. S. Atlantic 422

7. lithophaga, L. Medit 422

8. Crenella discors, L. Brit 422

9. Dreissena polymorpha, Pallas, f. Brit 422

Arcades.

10. Area granosa, L. §. Australia 424

11. pexata, Say. S. Carolina 424

12. (Bysso-arca)
Noae, L. §. Medit 424

13. zebra, Sw. Australia 424

14. Cucullaea concamerata, Martini. India 425

15. Macrodon Hirsonensis, D’Arch. sp. Bath Oolite, Brit. . . 425

16. *Pectunculus pectiniformis, Lam. f. India 425

17. *Limopsis aurita, Broc. sp. Crag, Suffolk 426

18. Nucula Cobboldise, Sby. ±. Crag, Norwich 426

19. *Nuculina miliaris, Desh. Eocene, Paris 427

20. *Leda caudata, Donov. Brit 427

21. *
(
Yoldia) myalis, Couthouy .§. Crag, Norwich 428

22. *Solenella Norrisii, G. Sby. A. Valparaiso 429

23. ornata, G. Sby. sp. A. Miocene, Patagonia 429

Trigoniadcs.

24. *Trigonia costata, Park. Oolite, Brit 430

25. Myophoria decussata, Miinst. sp. Trias, Tyrol 431

26. Verticordia cardiiformis, Wood. A. Crag, Suffolk 472
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PLATE XVIII.

* The figures marked are left valves.

TJnionidce.

Page
1. Enio littoralis, Drap. Auvergne 433

2. (Monocondylcea)
Paraguayans, D’Orb. S. America 434

3. Castalia ambigua, Lam. R. Amazon : 434

4. Hyria syrmatophora, Gronov. f. S. Americaf 434

5. *Iridina exotica, Lam. Africa, R. Nile 435

6. Mycetopus soleniformis, D'Orb. i. S. America, R. Parana 435

7. 2Etheria semilunata, Lam. Senegal 435

Chamidce.

8. Chama macrophylla, Chemn. Antilles 437

9.
'

left valve 437

10. Diceras arietinum, Lam. Coral Oolite, France 439

11. left valve 439

12. (Requienia)
Lonsdalii, J. Sby. Neocomian, Spain

—Brit 439

Hippuritidce.

!3. Caprotina striata, D’Orb. U. Greensand, France 451

14. left valve 451

Tridacnidce.

15. Tridacna squamosa, Chem. Bombay 452

16. Hippopus maculatus, Lam. N. Australia 452

Cardiadce (part).

17. Lithocardium aviculare, Lam. Eocene, Paris 454

Cyprinidce (part).

18. Cardilia semi-sulcata, Lam. Amboina 469

19 *Megalodon cucullatus, J. Sby. Devonian, Eifel 469

1 The animal of IJyria has two siphonal orifices.
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PLATE XIX.

The figures marked are left valves.

Cardiaclce.

Page •

1. Cardium costatum, L. China 453 i

2. lyratum, Gr. Sby. Madagascar 453

3. hemicardium, L. China 454 i

4. * (Adacna) edentulum, Pallas, §. Caspian 454

1

5. Conocardium Hibernicum, Sby. Carb. limestone, Kildare 455

Lucinidce.

6. *Lucina Pennsylvanica, L. f. W. Indies 456

7. ( Cryptodon

)

flexuosa, Mont. Brit 456

8. Corbis elegans, Desh. China 457.'

9. Diplodonta lupinus, Broc. sp. Miocene, Turin 458 '

10. Ungulina oblonga, Daud. §. W. Africa 458'

11. Kellia Laperousii, Desh. California 459

12. {PoronicC) rubra, Mont. ±. Brit 459

13. Montacuta substriata, Mont. A. Brit 460
j

14. Lepton squamosum, Mont. A. Brit 460

15. Galeomma Turtoni, Sby. Brit 461

16. *Cyamium antarcticum, Phil A. Falkland Ids 458'

Cycladidee.

17. Cyclas cornea, L. R. Thames 461

18. — {Pisidiuni) amnica, Mull. A. R. Thames 462-

19. Cyrenoides Dupontii, Joan, § 463

20. Cyrena cyprinoides, Quoy. Ceylon 462 -

21. ( Corbicida) consobrina, Caillaud. Alexandrian Canal 462

Cyprinidce.

22. Cyprina Islandica, L. N. Brit 46«

23. Cardinia Listen, Sby. sp. £. Lias, Cheltenham 470

24. Opis lunulata, Miller sp. Inf. Oolite, Bridport 470

25. Myoconcha crassa, Sby. j. Inf. Oolite, Dundry 471
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PLATE XX.

(All the interiors are right valves.)

Cyprinidce.

Fagt

1. Astarte sulcata, Da Costa. Brit 464

2. Circe corrugata, Chem. A. Bed Sea 464

3. Isocardia cor. L. Brit 466

4. Cypricardia ohesa, Reeve. India 467

5. Cardita calyculata, L. S. Africa 471

6. —
( Venericardia) ajar, Adans. W. Africa 472

Veneridce.

7. Yenus paphia, L. W. Indies 473

8. Cytherea dione, L. §. W. Indies 474

9. (Meroe) picta, Schum. f. China 474

10. ( Trigona) tripla, L. f. W. Africa 474

11. (Grateloupia) irregularis, Baster. §. Miocene, Bor-

deaux 474

12. Artemis exoleta, L. Brit 474

13. Lucinopsis undata, Pennant sp. Brit 475

14. Tapes pullastra, Wood. §. Brit 475

15. Venerupis exotica, Lam. N. Australia 476

16. Petricola lithophaga, Retz. Medit 476

17. pholadiformis, Lam. f. New York 476

18. Glaucomya Chinensis, Cray. China 477

19 Capsula rugosa, Lam. sp. N. Australia 481
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PLATE XXI.

(AH the interiors are right valves.)

1. Mactra stultorum, L. §

Page ?

477'

Mactridce.

Brit

2. Gnathodon cuneatus, Gray. New Orleans 478'

3. Lutraria oblonga, Gmel. Brit 479

4.

Crassatella ponderosa, GmeL sp. J. Australia •. 46*

Tellinidce.

5. Tellina lingua-felis, L. J. Antilles

6. carnaria, L. Antilles

7. planissima, Anton, §. India. (T. rosea, Sby.)

8. Gastrana fragilis, L. f. Galway . .

.

9. Psammobia Ferroensis, Chemn. Brit.

10. squamosa, Lam. Borneo

11. Semele reticulata, Chemn. Antilles

12. ( Gumingia
)
lamellosa, G. Sby. Peru

13. (Sgndosmya

)

alba, Wood. Brit

14. Scrobicularia piperata, Gm. sp. £. Brit

15. Mesodesma glabratum, Lam. Ceylon

16. (Donacilla
)
Chilensis, D’Orb. Peru

17. (Anapa) Smithii, Gray. Tasmania . . .

.

18. Ervilia nitens, Mont. Antilles

19. Donax denticulatus, L. Antilles

20. (Iphigenia

)

Brasiliensis, Lam. Antilles

480

480

480

4811

482 1

482.

483

483

4S3

484 4

484 J

484 J ,,

485
j u

485

21. Galatea reclusa, Born sp. R. Nile

485

486

486

22. Tancredia extensa, Lycett. Oolite, Brit < 467 T l)
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PLATE XXII.

* The figures marked are left valves (interiors).

Tellinidor.

Page
1. Sanguinolaria livida, Lam. N. Australia . .... 483

2. diphos, Chemn. India 483

3. orbiculata, Wood. Penang 483

Solenidce.

4. Solen siliqua, L. g. Brit 486

5. Cultellus lacteus, Spengl. g. Tranquebar 487

6. (Cerati-solen) legumen, L. §. Brit 488

7. (Machcera) politus, Wood. f. India 488

8. Solecurtus strigilatus, L. f. W. Africa 488

9. Caribaeus, Lam. §. U. States 488

10. (Novaculina

)

Gangeticus, Bens. Calcutta 489

Myacidoe.

11. Thetis hyalina, Sby. sp. f. China 491

12. Panopsea Americana, Conrad. Miocene, Maryland .... 492

13. *Saxicava rugosa, L. f . Brit.—Kamtschatka 501

14. Glycimeris siliqua, Chemn. f. Arctic America, 493

AnatinicUe.

15. *Pholadomya Candida, Sby. W. Indies 496

16. Goniomya literata, Sby. Oolite, Brit 497

17. Solemya togata, Poli sp. g. Medit 429

2 B



642 MA2TUAL OF THE MOLLTJSCii.

PLATE XXIII.

* The interiors marked are left valves.

Myacidce.
Page

1. *Mya truncata, L. Brit * 489

2. Corbula sulcata, Lam. W. Africa 490

3. (Potamomya)
labiata, Maton sp. A. Buenos Ayres 490

4. (Sphenia

)

Binghami, Turt. Brit 490

5. Nesera cuspidata, Olivi. Brit 491

6. Anatinella Candida, Chemn. A. Ceylon 479

AnatinidcE.

7. Anatina subrostrata, Lam. India 495

8. Cochlodesma prsetenue, Mont. Brit 495

9. Thracia pubescens, Pult. §-. Brit 496

10. *Lyonsia Norvegica, Chemn. sp. f. Brit 498

11. Pandora rostrata, Lam. # G^^nsey 499

12. Myodora brevis, Stutch. New SoutH Wales 499

13. Myochama anomioides, Stutch. New South Wales 499

14. Chamostrea albida, Lam. sp. §. New South Wales 500

Gastrochcenidce.

15. Gastrochaena modiolina, Lam. Galway 501

15a. sp. siphonal orifices, in U. Greensand, Haldon,

Devonshire 501

16. mumia, Spengl. A. India 501

17. Clavagella bacillaris, Desh. Pliocene, Sicily 502

18. Aspergillum vaginiferum, Lam. Bed Sea 503

JPholadida.

19. Pholas Bakeri, Desh. India 504

20. (Pholadidea

)

papyracea, Solr. §. Brit 505

21. (Martesia) striata, L. W. Indies 505

22. (Parapholas) bisulcata, Conrad 506

23. Xylophaga dorsalis, Turt. Brit 506

24. 25. Teredina personata, Lam. London Clay, Bognor 507

25a. siphonal orifice

26. *Teredo Norvegica, Spengl. Brit 506

27. siphonal end of the tube, broken to show
septa 506

28. palmulata, Tnit. (styles). Brit 507
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CLASS I.—CEPHALOPODA.

Order I.—Pibranchiata.

Family III.—Tetjthid^e.

Phyllotetjtiiis, Meek and Hayden.

Type, P. subovatus. Cretaceous. Nebraska.

Pen corneous, thin, subovate, slightly concave below and

convex above. From behind the mid-
dle it narrows towards the front, the

outline of the lateral margins being

convex, while the posteriorend is more
or less obtusely angular. Apparently

related to Beloteuthis and Teudopsis.

(See p. 168.)

Family IY.—Belemnitmle.*

The Shell of Belemnites consists

fundamentally of

:

—
1. A hollow cone, the phragmocone,

Fig. 1, p, with a thin shelly wall,

termed the conotheca, c, and which is

divided by transverse septa, concave

above and convex below, into cham-
bers or loculi

;
the septa are perforated

nearthe ventral margin by a siphuncle.

2. A guard or rostrum, g, more or q
less extensively enveloping the apical

part of the phragmocone. “ The
phragmocone is not a chambered
body made to fit into a conical hollow

previously formed in the rostrum,
as some have conjectured, but both
rostrum and cone grew together; the

former was formed on the exterior of

a secretive surface, and the latter on
the interior of another secretive sur-
face.” (Phillips.)

The rostrum is composed of calca-

reous matter arranged in fibres per-

pendicularly to the planes of the laminae of growth,
* See p. 173.
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fessoi Owen describes tbe fibres, in specimens from Christian

Malford, as of a trihedral prismatic form, and 2 oVoth of an inch

in diameter. These fibres are disposed concentrically around

.

an axis, a, the so-called apical line, which extends from the)

extremity of the phragmocone to that of the rostrum. Indica- •

tions of a thin capsule or formative membrane appear in some )

Belemnites investing the guard
;
in those of the Oxford clay -

it is represented by a granular incrustation
;
in some liassic

species it appears in delicate plaits, like ridges or furrows; ini

some specimens of Belemnitella mucronata from the upper chalk

of Antrim, it is in the form of a very thin nacreous layer.

3. A pro-ostracum, or anterior shell, which is a dorsal exten-
sion of the conotheca beyond the end where the guard disappears.

Che surface of the conotheca is marked by lines of growth,

and, according to Yoltz, it may be described in four principal

regions radiating from the apex : one dorsal, Fig. 2, a, with

loop lines of growth advancmg forward; two lateral, b, separatee

from the dorsal by a continuous straight or nearly straight line

and covered with very obliquely arched striae in a hyperbolic

form, in part nearly parallel to the dorso-lateral boundary line

and in part reflexed, so as to form lines in retiring curves acrosi

the ventral portion nearly parallel to the edges of the septa.



CEPHALOPODA.

There were at least three kinds of pro-ostracum in the

family Belemnitidce.

A. In many Belemnites the extension of the conotheca seems

to run out in one simple broad plate, Fig. 3, as in B. hcistatus

from Solenhofen.

B. In Belemnites Puzosianus, D’Orbigny, the pro-ostracum is

very thin, and apparently horny or imperfectly calcified in the

dorsal region, supported laterally by two long, narrow, parallel,

calcareous plates, Fig. 4, as in B. Puzosianus from the Oxford
clay. Professor Huxley considers this difference between the

pro-ostraca of generic importance.

C. The third kind of pro-ostracum is exhibited by Orthocera

elongata
,
De la Beche, the type of the genus Xiphoteuthis,

Huxley
;
it is calcareous, and is composed of concentric lamellae,

each of which consists of fibres disposed perpendicularly to the

plane of the lamella
;
the phragmocone is very long and narrow,

and the guard cylindroidal.

Professor Huxley suspects that a thoroughly well-preserved

specimen of Belemnoteuthis will some day demonstrate the exist-

ence of a fourth kind of pro-ostracum among the Belemnitidce.

The genera in the family are :
—

1, Belemnites ; 2, Belemnitella ;

3, Xiphoteuthis

;

4, Belemnoteuthis ; 5, Plesioteuthis

;

6, Celoeno ;

7, Beloptera ; 8, Belemnosis

;

9, Conoteuthis

;

and ? Helicerus.
‘
‘ The A anthoteuthes of Munster, so far as they are known

i only by hooks and impressions of soft parts, may have been

: either Belemnites

,

or Belemnoteuthis, or Plesioteuthes
,
or may have

belonged to the genus Celoeno.” (Huxley.)

The genus Belopeltis
,
Voltz, was founded on the pro-ostraca

of Belemnites, species of which were unknown.
The genus Actmocamcix, Miller, was founded on the guard

of Belemnites and Belemnitella
,
the upper parts of which had

. decayed, and thus presented no alveolar cavity.

Order II.—Tetrabranchiata.

I

Family I.—NatjtilidyE

(including Family II.—Orthoceratidye).

ivision a.—Air-chambers confined to one part of the
SHELL.

Ascoceras, Barrande, 1843.*

Etymology, 'askos, a leathern bottle, and ceras.

• At p. 185 Mr. Woodward refers to M. Barrande’a second volume of tlie “ Cepha’.o-

h *pods of Bohemia.” The Ascoras, Clossoceras, and Aphragmites are here described.

6
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Type
,
A. Bohemicum, Barr., Fig. 5.

Shell flask-shaped, smooth, transversely or •

longitudinally striated, or ornamented withi

annular folds, or plicated. The terminal cham- •

her (r) occupying the space above the air-

chambers (s), and extending down one side off

nearly the whole length of the shell in the

form of a wide and deep cavity, which is

|_5 embraced by the decurrent edges of the in-

complete septa (four or five in number). This

cavity also communicates at its base with a i

small siphuncle which traverses the minute
apical air-chambers. Aperture of shell simple.

.

The wide ventral cavity of Ascoceras is of:

the same nature as the large lateral siphuncle

of Cameroceras.

Distribution
,

16 species. Lower—Upper t

Dl
UtTeTuuTOnde)

raS Silurian. Bohemia, Norway, England, Ca-

nada.

Fig. 5.

Glossocekas, Barrande, 1865.

Etymology
,
glossa, a tongue, and ceras.

Type, G. gracile, Barrande. Upper Silurian. Bohemia.
Shell similar to that of Ascoceras, but the dorsal margin of the

aperture is extended in the form of a ligulate projection, sub--

triangularly rounded at the end, and recurved towards the i-nte

vior of the shell.

This process gives rise to a distinct lobe on each side of the-

opening, which is analogous to that which exists in Hercoceras,

Ophidioceras, and in certain species of Phragmoceras and Oom-
phoceras.

Distribution, 2 species. Middle and Upper Silurian. Anti-
costi

;
Bohemia.

Aphhagmites, Barrande, 1865.

Etymology, a, without phragmos, a partition
;
and the usual

termination.

Type, Ascoceras Buchii, Barrande.
Shell, similar to that of Ascoceras, but the air-chambers are

deciduous.

Distribution, 2 species. Uppor Silurian. Bohemia
6
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Division b .

—

Air-chambers occupying the whole cavity

OF THE SHELL.

Piloceras, Salter, 1859.

Etymology
,
pilos, a cap, and ceras, a horn.

Type, P. invaginatum, Salter, Pig. 6.

Shell, broad, conical, sub -cylindrical, or com-
pressed, and slightly curved. Siphuncle and septa

combined as a series of conical concave septa, which
fit into each other sheathwise.

Distribution, 3 species. Lower Silurian. Scot-

land. Canada.

Orthoceras.*

Fig. 6. Diagram
ot Jr’Uoeerus

(after Salter).

Sub-genera :

—

1. G-onioceras, Hall, 1847.

Etymology
,
gonios, an angle.

Type, G-. anceps. Lower Silurian. United States.

Shell, having the general form and structure of Orthoceras,

flattened with extremely salient angles
;
septa sinuous

;
section

of shell, an extended ellipse with projecting angles; siphuncle
ventral.

2. Endoceras, Hall, see W. M., ii. p. 192.

3. Tretoceras, Salter, 1858 (
Diploceras

,

Salter, 1856).

Etymology, tretos, pierced.

Type, Orthoceras bisiphonatum, Sowerby. Lower Silurian.

Wales.

Shell elongated
;

septa pierced by a sub-central beaded
siphuncle, and also by a deep lateral cavity continuous with
the terminal chamber, and passing down side by side with
the siphuncle—the cavity affecting at least seven of the upper-
most septa, if not the whole.

Cyrtoceras. f
Sub-genera :

—

1. Onoceras, see W. M., ii. 193. “ The shells of this genus
and Cyrtoceras pass gradually into each other, but Onoceras may
be retained for those species which are much inflated in the ante-
rior half or two-thirds of the shell length ” (Billings)

; and
“ which have a more or less strangulated aperture ” (Barrande).

• See p. 100. t See p. 194.

7
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2. Cyrtocerina,* Billings, 1865.

Type
,
C. typica, Billings.

Shell haying the general characters of Cyrtoceras, but differs-'

in the short, thick form, and in the large siphuncle on the

dorsal side.

Distribution, 2 species. Silurian. Canada.

3. Streptoceras, Billings, 1865.

Etymology, streptos, curved, and ceras.

Shell having the form of Onoceras

,

but with a trilobed aperture

I ke Phragmoceras.

Distribution, 2 species. Middle Silurian. Canada.

Lituites, Breynius.f

Type
,
L. lituus, Hisinger.

Shell discoidal, whorls (2—5) close or separate
;

last chamber
produced in a straight, or nearly straight line, sometimes'

slightly curved, in a direction contrary to that of the spire
;

lateral margins of the aperture extended and curved towards'

the interior of the shell
;
the aperture contracted thus presents'

two distinct orifices, the smaller corresponding to the convex or

ventral side, the larger to the concave or dorsal side of the shell.

L. lituus is the only species in which the aperture has been

observed. 28 species from the Middle and Upper P Silurian

rocks of Europe and North America, belong here or to allied

genera.

Sub-genus :—Ophidioceras, Barrande, 1867.

Synonym, Ophioceras, Barrande, 1865.

Etymology
,
ophiodes, shaped like a serpent, and ceras.

Type, O. Nakkolmensis, Kjerulf (Lituites).

Shell with the produced portion very short or wanting.

The shells of the Bohemian species are keeled on the convex
side.

Distribution, 7 species. Middle Silurian
;
Norway (1). Upper

Silurian, Bohemia (6).

Lituunculus, Barrande, 1867.

Shell as in Lituites, but with a simple aperture. No species

have been yet observed.

Sub-genus :

—

Discoceras, Barrande, 1867.

Etymology, disJcos, a quoit, and ceras.

Type, D. antiquissimus, Eichwald (Lituites).

* See p. 194. t See p. 189.

8
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Shell with the produced portion very short or wanting.

This sub-genus bears the same relation to Lituunculus (the

existence of which is supposed) that Ophidioceras does to

Lituites.

Distribution

,

3 species. Middle Silurian. Bussia, Germany,
Norway.

Hercoceras, Barrande, 1867.

Etymology
,
erlcos, a wall, and ceras.

Type, H. mirum, Bar. Middle Silurian, Bohemia.
Shell usually involute, as in Nautilus, rarely with separated

whorls as in Gyroceras, or with a spire as in Trochoceras. Body-
chamber with a diaphragm perpendicular to the axis of the shell,

the concavity of which is opposed to that of the last septum.

This disposition throws the aperture on the convex side of the

shell, which is deeply excavated. Siphuncle dorsal, cylindrical,

inflated between the chambers, separated from the shell.

Nautilus subtuberculatus, Sandberger, from the Devonian of

Nassau, may belong to this genus.

Bathmoceras, Barrande, 1867.

Etymology, in allusion to the imbricated arrangement of the

partitions.

Type, B. complexum, Barr. (Orthoceras).

Shell having the general appearance of Orthoceras. Part of

the body-chamber occupied by a series of imbricating plates,

which decrease in horizontal extension from below upwards.

Siphuncle composed of a series of superimposed funnel-shaped

tubes, the narrow end directed towards the aperture of the shell.

Distribution
,
2 species. Middle Silurian, Bohemia.

Aulacoceras, Hauer, I860.

Etymology, aulax, a furrow, and ceras.

Type, A. sulcatum, Hauer, Pig. 7.

Shell straight, like Orthoceras ; corrugated,

with two deep lateral furrows
;
siphon simple,

very small, marginal and dorsal, situated

between the longitudinal sulci. The test

increases rapidly in thickness towards the

apex of the shell.

The genus is a transition form between
the Nautilidce and the Belemnitidce.

Distribution
,

4 species. Upper Trias, catum.

Austria.

b 3 0
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[Family Goniatidjs. Barrande.]

Shell involute or straight
;

septa concave in their median
section; sutures usually with angular lobes

;
septal tubes coni-

cal, more or less prolonged, but always directed backwards.

Siphuncle cylindrical, of small diameter, always marginal

;

siphonal investment not persistent
;
convexo-ventral margin of

the aperture sloped, lines of growth and ornamentation of the

shell with a corresponding sinuosity.

The genera enumerated in this family are Goniatites, Clymenici

,

and Badrites. Dr. Woodward includes the Goniatites and the

Badrites (pp. 196, 197) with the Ammonitidce and the Cly-

menia with the Nautilidse (p. 190).

Family III.—Ammonitidce.

Shell various
;
septa convex in their median section

;
sutures

always lobed, ramified, or denticulated
;
septal tube cylindrical

and always directed forwards. Siphuncle cylindroid of small

diameter, always marginal
;

siphonal investment more or less •

solid and persistent. Convexo-ventral ? margin of the aperture

more or less prolonged, which determines a similar convexity

in the fines of growth and ornamentation of the test
;
there are

rare specific exceptions.

Division I.—Sutures loeed or denticulated at the base.

1. Ehabdoceras (see p. 196).

2. Baculina, D’Orbigny, 1850.

Example, B. Bouyana, D’Orb. Neocomian, France.

Shell like Baculites, but its lobes and saddles are not foliated,

there being between these forms a similar distinction to that

:

between Ceratites and Ammonites.

B. acuarius, Schlotheim, is from the Oxfordian strata of

Gammelshauson in Wurtemberg.

3. Cochloceras, Hauer, 1860.

Etymology
,
cochlos, a snail-shell, and ceras.

Type, C. Fischeri, Hauer, Fig. 8.

Shell resembling that of Turrilites, with the sutural lobee

simple, as in Rhabdoceras and Clydonites.

10
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Distribution, 3 species. Upper Triassic strata of Hallstadt,

Austria.

Fig. 8. Shell and sutural lobes of Cochloceras Fischer4.

4. Choristoceras, Hauer, 1865.

Type

,

C. Marshii, Hauer.
Shell somewhat similar in form to Crioceras

,
with the lobulaf

ornamentation characteristic of Ceratites.

Distribution, 4 species. Upper Trias, Austria.

5. Cltdonites, Hauer, 1860.

Fig. 9. Shell of Clydonites costatus ,
Hau. Figs. 10a, 10b. Shell and sutural lobes of C.

delphinocephalus, Hau.

Etymology
,
Jcludon

,

the surge, with the usual termination.

Examples, Goniatites Eryx, Miinst
;
Ammonites delphino-

* cephalus, Hauer. Figs. 9, 10.

Shell, discoidal
;
sutures lobed ;

lobes entire, not crenulated

f as in Ceratites.

Distribution, Upper Triassic strata, Hallstadt and St. Cassian,

in the Austrian Alps
;
North-western Himalayas; 21 species.

[
Upper Cretaceous, 2 species described as Ceratites byD’Orbigny.

I
11
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6. Ceratites (see p. 197).

Division II.

—

Sutures foliated

Including the genera Ammonites (p. 197), Toxocercis, Ancylo-

ceras* Scap kites, Helicoceras, and Turrilites (p. 200), Hamites,

Ftychoceras, and Baculites (p. 201), and the following.

Anisoceras (see p. 200), Pictet, 1854.

Etymology, anisos, unequal
; and ceras.

Example, Karaites armatus, Sowerby.
Shell at first growing in an open helicoid spire, afterwards

more or less prolonged and reflected; ornamented by trans-

verse ribs. Sutures of septa divided into 5 lobes and 5 saddles,

all bipartite
;
the lateral saddles are the largest.

Fossil, 12 species. Gault—Upper Green Sand, Europe. Cre-

taceous, India. 1 species, Jurassic. North-west Himalayas.

Species of Eeliocercs founded on helicoid portions of shells

may belong to this genus.

Hamulina (see p; 201), D’Orbigny, 1852.

Example, H. dissimilis, D’Orb.
Shell conical prolonged, having a portion of the body chamber

reflected, but not touching the other portion
;

section of the

shell round or laterally compressed
;

sutures of the septa

divided into six lobes, and as many saddles.

Hamulina differs from Hamites in being only once reflected

jastead of twice, and from Ptychoceras in having the reflected

portion of the shell separate from the other, not close together.

Distribution, 15 species. Neocomian, France. Ootatoor

group (= ? Gault), India.

Peltarion, Deslongchamps, 1859.

Founded on the mandibular armature of tetrabranehiate

cophalopods

* Many of the forms considered to belong to Ci'ioceras have been ascertained

by M. Astier to be only more or less incomplete individuals of species belonging to

Anci/loceras. That Crioceras must merge into Ancyloceias appears inevitable.

12
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Example, P. bilobatum. Upper Lias, Normandy. Fig. 11.

Calcareous plates nearly circular or transversely oval
;
ante-

Fig. 11.

rior border rounded, posterior produced and truncated
;
concave

above and flattened below
;
the two faces have one-half smooth

and the other concentrically striated in an inverse direction

to each other.

Fossil, 3 or 4 species. Up. Lias— Cor. Eag. England;
Normandy

;
Wurtemberg.

CLASS II.—GASTEROPODA.

Order I.—Prosobraxchiata.

Family II.—MuRiciDiE (see p. 212, &c.).

The genera included in this family are :

—

Murex, Typhis, Pisaxia, Trophon, Fasciolaria, Turbi-
NELLA

(
Cynodonta

,
Latirus, Lagena), Fusus

(
Clavella

,
Chryso-

dornus, Pusionella, Tritonidea), Fulgur, Cohinella, Myris-
tica, and Lachesis

Anachis, H. and A. Adams.

Type, Columbella scalarina, Sowerby.
Shell like Columbella

;

operculum elongated, unguiform,

nucleus terminal, having close analogies with Pisania.

Distribution, 27 species. Tropical America.

Ptychatractus, Stimpson, 1865.

Etymology
,
ptyeh, a fold

;
atractus, a spindle.

Type, Fasciolaria ligata, Mighels and Adaui3. Deep water

;

United States.

13
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Shell fusiform, spirally striated
;
aperture with a rather long?

canal
;

columella plicated as in Fasciolaria
; operculum like

that of Chrysodomus. Lingual dentition, resembles that of the

Purpuridce
,

1*1 *1. Ehachidian tooth, deeply arched, with

three denticles; lateral teeth versatile, elongated, simple, hook-*

shaped, base swollen.

Buccinopsis, Jeffreys, 1859.

Etymology
,
having the aspect of Buccinum.

Synonym
,
Liomesus, Stimpson, 1865.

Type
,
Buccinum Dalei, J. Sowerby, Britain.

Shell oval, spirally striated
;
epidermis filmy

;
spire short,

obtuse ;
outer lip smooth within

;
canal short and open

;
oper- -

culum triangular; nucleus placed on the inner base of the

aperture.

The lingual dentition makes an approach to Mangelia, and
consists of a single plain and slightly curved tooth on each side

of a thin non-denticulated plate.

The egg cases of Buccinopsis are separate.

Distribution, 3 species. German Ocean, North Atlantic, Spitz- -

bergen, Behring’s Straits.

Fossil. B. Dalei occurs in the Bed, Antwerp, and Coralline

Crags. England, Belgium.

Cheletropis is the fry of species belonging to the Muricidce.

Adamsia, Dunker, resembles a sculptured Cominellci without

the sutural construction of the whorls. 2 species. Australia.

Family III.—Buccintile.*

The enumerated genera are :

—

Buccinum, Pseudoliva, Bullia, Eburna, Phos, Nassau
(
Cyllene

,
Northia, Cyclonassa), Columbella, Truncaria, and

Terebra
(
Myurella), Subula (

Euryta).

Truncaria, A. Adams and Beeve, 1848.

Synonym, Buccinopsis, Deshayes.

Type, T. filosa (Buccinum). Adams and Beeve. China.

Shell oval, oblong
;
spire elongated

;
apex acute, often chan-

nelled at the suture
;
aperture oblong, dilated in front, angu-

lated, sometimes with a small canal behind
;
outer lip simple or

bordered
;
columella concave, abruptly truncated, and shorter

than the right lip.

* See p. 218, &c.
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Species of this genus are Buccinums with a truncated colu-

mella.

Distribution, 5 species. China, Central Ameria, Vigo Bay.

Fossil, 3 species. Eocene. Paris basin.

[Family Purpurid;e]

Is composed of the following genera :

—

Purpura, including Monoceros (of sectional value)* and the

sub-genera :

—

Concholepas, Cuma
,

Bapana (see p. 217, under Pyrula ),

Pinaxia, Adams.
Iopas, H. and A. Adams, 1853. Shell bucciniform, with a

small canal in the posterior angle of the aperture. Fossil,

3 species. Eocene. Paris.

Vitularia, Swainson, 1840. Y. salebrosa. South and Central

America. Shell with irregular varices
;
operculum as in Purpura.

Nitidella, Swainson. Shell as Cylindra

;

spire sometimes

decollated; lip continuous or crenated; operculum elongate;

nucleus lateral.

Ricestula, Harpa, Rhizochchilus
(
Coralliophila

,

Adams),
and Magelus, with the

Sub-genus Leptoconchus, Riippell.

Shell similar to that of Magilus
;
young shell only with an

operculum.

[Family Cassidy.]

The genera referred to this family are :

—

Ranella (p. 214), Triton (p. 214), Pyrula (p. 217), Cassis

(p. 224), Oniscia (p. 225), Cassidaria (p. 225), Dolium
(Malea

) (p. 226), and

Nassaria, Pfeiffer.

Animal analogous with that of Banella, as regards the length

of the tentacles, position of the eyes, smallness of the head,

and by the form of the operculum, but is provided with a long

branchial siphon.

Shell sub-canaculated in front, and deeply notched.

[Family 0livid.®]

Includes Oliva
(
Olivella

,
Scaphula, Agaronia), Ancillaria

(Monoptygma
,
Lea).f

* See p. 223. t See p. 227.
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[Family Volutidje]

Contains Columbellina (p. 227), Mitra (
Imbricaria

,
CyUndra

,

Strigatella, and Hyalina
) (p. 231), Voluta (

Volutilithes
,
Scaphella,

.

Volutomitra
,
and Melo) (p. 230), Cymba (p. 231), Marginella.

(p. 232), Yolyaeia (p. 232), and

Lyria, Gray, 1847.

Synonyms
,
Harpella, Gray

;
Enseta, Gray.

Types
,
L. deliciosa, Montf.

; L. harpa, Barnes.

Shell ovate oblong, mitriform, thick, sometimes longitudi--

nally costated
;

aperture subovate, with a large number of:

columellar plaits, the two anterior of these being the strongest

;

posterior portion of the inner lip provided with a large number r

of short cross-plaits. Operculum ovate-elongate, thin
;
corneous-

nucleus at first nearly central, at a more advanced age sub--

apical.

Distribution
,
14 species. Pacific Ocean, America, Madagascar,

Australia, Japan, New Caledonia, Antilles.

Fossil, 3 species. Cretaceous. India. The species in the

Tertiary strata have not been distinguished from Voluta.

Cystiscus, Stimpson, 1865.

Type, C. capensis, Cape of Good Hope.
Shell resembling that of Marginella ; small, thin, ovate,

inflated, smooth, and polished
;

aperture narrow, columella

plaited.

Animal with an elongated foot, truncated in front
;
head ob-

long, depressed
;
tentacles triangular, flattened, and horizontal;

eyes at the lateral margins of the head, at the bases of the ten- -

tacles. Lingual dentition, OJ'O, resembling the rhachidian

teeth of Murex, thick and strong, with seven unequal conical

denticles.

[Family Cypr^eidas]

Includes Erato, Cyprtea
(
Cyprovula

,
Luponia

,
and Trivia ),

Ovula (Volvo, and Radius), Pachybathron, Pedicularia, and

JDentiora, Pease, 1862.

Type, D. rubida, Sandwich Islands.

Shell differs from that of Pedicularia in the flat or excavated

columella, compressed, and toothed.
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Family Conhle

Contains Conus
(
Conarbis), Dibaphus, Pleurotoma (Drillia,

Bela, Clionella ,
Daphnella), Clavatula

(
Tomella), Mangelia

( Clathurella), Lachesis, Cithara, and

Borsonia, Bellardi, 1839.

Synonym, Cordieria, Bonault, 1848.

Shell like Pleurotoma, with oblique folds on the thick colu-

mella, and thus establishes a passage between Pleurotoma and
Turbinella.

Distribution, 4 species. East Indies.

Fossil, 23 species. Eocene— . France, Italy, England,

United States.

Gosayia, Stoliczka, 1865.

Type, Yoluta squamosa, Zekeli.

Shell similar to that of Conus

;

aperture narrow, elongated

;

base emarginate
;
outer lips notched near the posterior suture ;

columella lip plicated, the anterior plaits being always the

strongest.

Fossil, 8 species. Cretaceous. — Eocene ? Gosau
;
India.

[Family Naticid2e.]

The genera are

—

Natica, containing as sub-genera Naticospis, Neverita,

Lunatia, Globulus, Globularia, Polinices, Cernina, and
Euspira (Agassiz), Morris and Lycett, 1850.

Spire more or less elevated
;
whorls few, distinct, angulated,

or carinated.

Fossil, 6 species. Inferior Oolite— . Forest Marble. Eng-
land.

‘
‘ Euspira presents considerable affinities to the Palaeozoic

genus, Scalites (Hall), in the lines of growth having the appear-

ance of a slight fissure, wheie the angle occurs in the volution.

”

(Mor. and Lyc.)

Sigaretus (and sub-genus Naticina).

Lamellaria
(
Oncidiopsis and Marsenia), Yelutina.

Amatjra.

Type, A. Candida, Moller. Greenland.

17
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Sl Animal allied to Natica ; foot small, compact without any

posterior lobe
;

the front lobe deeply sinuated
;

eyes subcuta-

neous, situated at the internal base of the lobe
;
operculum

terminal, few-whorled, horny, thin.

“ Shell ovate, imperforate, spire small, produced; mouth
reversed, pear-shaped, about half the length of the shell.”

(Moller
)

Fossu, species. Cretaceous. Germany, Britain.

Deshayesia, Baulin, 1844 (see p. 236).

Dedicated to M. Deshayes, author of “ Description des Ani--

maux sans Yertebres dans le bassin de Paris,” &c.

Synonym, Naticella, Grateloup (non Munster).

Type, D. Parisiensis, Baulin.

Shell subglobose, thick, umbilicated
;

spire short
; aperture

entire, semicircular, oblique
;
columella oblique; callosity den-

ticulated
;
umbilicus covered by the callosity

;
right lip acute,

smooth internally.

This genus presents a very remarkable combination of the

characters of Natica and Nerita, and appears to establish a pas-
sage between these two genera, types of distinct families.

Distribution, 2 species. Oligocene and Miocene. Paris and

Bordeaux Basins

Ptychostoma, Laube.

Fossil, 3 species. St. Cassian.

[Family Cancellarid.e.]

The genera are

—

Caneellaria
(
Admete

, p. 216), Trichotropis (p. 216),

? Oeritiiiopsis (p. 242), F Separatista, and

Purpurina,* D’Orbigny, 1850 (p. 222).

Type, Purpurina Bellona, D’Orbigny, Fig. 12.

* This genus has been the subject of careful research and revision by Messrs.'

Eugene Deslongchamps and Piette ; and I think it advisable to replace the characters •

of this group, given in p. 222 of the Manual, by those emended by the authors above

mentioned,
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Shell oval, elongated, ventricose, thick

;

whorls rounded or rendered angular by the

upper portion being channelled
;

last whorl

much developed. Ornamentation usually of

large longitudinal ribs, crossed by numerous
stride

;
aperture large in the young state,

slightly notched in front
;
columella rounded

;

umbilical groove deep, narrow, but well de-

fined.

Fossil, 8 species. Inferior Oolite—Kelloway
t» i -n 1 -i T.i n Fig- l 2 T’arpurina
ltock. England, Jb ranee, Germany. B.eilona.

Torellia (Loven), Jeffreys, 1867.

Dedicated to Dr. Otto Torell, of Norway.
Type

,
T. vestita, Jeffreys. Shetland and Norway.

Animal with the produced lips and lingual dentition of

Capulus.

Shell globose, covered with a velvety epidermis
;
spire very

short
;
apex depressed

;
aperture roundish

;
pillar with a blunt

tubercle at its base
;

groove internal, scarcely perceptible

;

operculum like that of Trichotropis.

[Family Neritopshle.]

Genera :

—

Neritopsis and Narica with Naticella as a sub-

genus (see p. 261).

[Family Pyramldellld;e.*]

The following genera and sub-genera are additional :

—

Pyramidella. Sub-genus Chrysallida, P. Carpenter, 1857.

Shell pupiform
;

peristone continuous
;
edge of lip thin

;

columella-plait distinct, though hidden; operculum in the

;

typical species radiately corrugated.

Distribution, 25 species. E. and W. Indies, Japan, Mazatlan.
Odostomia. Some of the Mazatlan species have the peri-

i stone continuous.

Sub-genera:

—

Auriculina, Gray.

Shell having the general aspect of Odostomia
,
but presenting

no vestige of a plait. Mazatlan, 3 species.

Fossil, 4 species. Tertiary. United States.

Parthenia, Lowe
(
Ebalia

,

Adams). Surface sculptured
;

columella plaited.

Distribution
,
10 species. Mazatlan, Japan.

* See p. 238.
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Scalenostoma, Deshayes, 1863.

Type, S. carinatum, Isle of Bourbon.

Shell in form allied to Pyramidella and Niso, turriculated,

white, imperforate
;

columella not plicated
;
opening subtri-

angular, slightly bent in the direction of its length
;
margin

simple, notched near the suture.

Chemnitzia. Sub-genera :
—DunJceria, P. Carpenter (dedi-

cated to Professor W. Dunker). Aperture as in Chemnitzia,

but the whorls rounded as in Aclis

;

whorls cancellated.

Distribution, 7 species. Mazatlan, Japan.

Pseudomclania, Pictet and Campiche, 1864.

Etymology
,
pseudo, false, and Melania, a generic name.

Shell turriculated, spire acute, test thick, imperforate,

without ornamentation. Aperture oval, rounded in front, more
or less angulated behind

;
columella thick, conforming to the

general curvature of the aperture
;

lip simple.

Distribution . Trias—Chalk. Europe, South Africa. The
cretaceous species are 14 in number.
Eulima. Sub-genus :

—Leiostraca, H. and A. Adams [Balds,

Leach).

Shell with a slight varix on each side of the spire.

Distribution, 8 species. Mazatlan, Taboga.

Aciculina, Deshayes, 1864.

Shell small, aciculated
;

apex laterally inclined
;

whorls

numerous, convex, smooth
;

aperture entire, small, subqua

drangular
;
columella straight, narrow, cylindrical, and simple.

Distribution, 6 species. Eocene. Paris basin.

Mathilda, Semper, I860.

Shell turriculated, apex revolute, abruptly turned from left to

right
;

whorls in the typical species transversely cingulated

and reticulated, longitudinally striated
;
aperture entire, subro-

tund, base somotimes subelfuse
;

lip acute
;
columella smooth,

not plicated.

Distribution. The type Turritella quadricarinatus, Broccln,

is living in the Mediterranean, and is fossil in the Crag of

Anvers, and at Bologna.

Fossil, 13 species. Eocene— . Europe, United States.

Soleniscus, Meek and Worthen, 1860.

Etymology, solenislcos, a little channel or gutter
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Type

,

S. typicus. Upper Coal Measures. Springfield, Illinois.

Shell fusiform, smooth, body whorls contracted below into a

distinct straight canal, with an oblique plait on the columella.

Agrees with Macrocheilus in its smooth surface and columella

fold, but differs in its fusiform outline, narrow aperture, and
distinct canal. In its general appearance resembles Fasciolaria,

but has only one instead of two or three columella folds, and is

destitute of ornamentation, and its outer lip is smooth within.

Euchrysalis, Lambe.

Fossil , 6 species. St. Cassian, Austria.

[Family Stiliferidje.]

The genera are :

—

Stilifer.—Dr. Fischer supposes that Stilifer, though living

like a parasite on the tegumentary system of the echinoderms or

their appendages, does not feed on their substance, as has been

supposed. Mr. Gwyn Jeffreys’s impression is that it feeds on

the excretions of the echinoderms.

Styliferina, Adams.

Shell imperforated, ovate conical, thin, smooth; whorls many,
produced in a styliform spire

;
nucleus sinistral

;
aperture sut -

quadrate
;

lip simple, straight.

Distribution
,
2 species. Japan.

M. Freyer, of Trieste, is of opinion that Fntoconcha
(
E

.

murabilis), which is parasitic on Synapta digitata, is the

embryonic condition of a species of Natica.

Family III.—Cerithiad2e. *

Includes Ceritiiium
(
Rhinoclavis and Bittium), Triforis,

Potamedes
(
Vicaryci, Cerithidea, Terebrnlia, Pyrazus, and

Lampania), Nerlnvea, and the following additional genera

and sub-genera :

—

Cerithium.—Sub-genus. Sandbergeria, Bosquet, 1860.

Dedicated to Professor Sandberger. Type, Cerithium cancel-

lata, Nyst. sp. Shell short, like Cerithium, canal terminal

very broad, and short. M. Bosquet describes the type as

having an operculum as in Stenothyra

;

it is very questionable

as to whether the operculum belonged to the shell.

* See p. 242, &c.
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Distribution, 29 species. Cretaceous; India. Eocene. Franco

Netherlands.

Eustoma, Piette, 1855.

Type

,

E. tuberculosa, Piette.

Shell in the young state resembling Cerithium

;

in the adult

tho margins of the aperture are much expanded and posteriorly

united by an indistinct canal
;
canal elongated.

Fossil, 2 species. Great Oolite. Ardennes.

Exelissa, Piette, 1861.

Etymology, xxelisso, to unfold.

Synonym, Kilvertia, Lycett, 1863.

Type, Cerithium strangulatum, D’Archiac.

Shell small, elongated, subcylindrical, somewhat pupaeform,

many whorled, perpendicularly costated, tuberculated or spined;

last whorl cylindrical, contracted at the base, with a tendency

to separate from the axis
;
aperture orbicular, entire, the lips

elevated, produced, and slightly thickened
; columella solid.

Fossil, 14 species. Mid. Lias—Kimmeridge Clay. England
and France. The shelly freestone of the Inferior Oolite, Glou-

cestershire, contains some undescribed species. Cretaceous, 1

sp. P India.

Fibula, Piette, 1857.

Example, Turritella Poissyi, D’Archiac.

Shell elongated, columella straight, with a rudimentary

groove near the base
;
outer lip arched, slightly notched at the

suture
;
base of the aperture forming a slight canal, or rounded i

and entire, depending upon the exact period of growth at which

the animal perished.

The species of this genus possess characters intermediate and
approximating them to Turritella and to Cerithium.

Fossil, 21 species. Triassic—Cretaceous. Europe, India.

Ceyptoplocus, Pictet and Campiche, 1854.

Etymology, cryptos, hidden
;

ploce, a plait.

Example, Nerinsea monilifera, D’Orb.

Shell, as in Nerinosa, without columella and labial plaits
;
one

plait on the posterior face of the aperture, a disposition very

analogous to that in some Ceritliiums
,
such as C. nodulosum

,

aperture rounded, not channeled in front; umbilicated or iin

perforate.
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Distribution, 7 species. Jurassic and Cretaceous. France,

Switzerland, Germany.
PlAjNtaxis. M. Deshayes places this genus in Littorinidce,

but Dr. Macdonald states that it is anatomically closely related

to Cerithium, the lingual teeth are similar, and that the audi-

tory sacs contain spherical otoliths.

Quoyia, Deshayes, 1830.

Dedicated to the celebrated naturalist to the Astrolabe.

Synonyms, Fissilabria, Brown
;
Leucostoma, Swainson.

Shell solid, elongated, conical, apex decollated; whorls flat,

the body whorl sub-angular at the base
;
aperture small, semi-

lunar, produced in front; columella thick, curved, truncated

anteriorly, with a spiral fold posteriorly, operculum horny,

paucispiral, nucleus lateral.

Distribution, 2 species. New Guinea, Cochin China.

Fossil. Eocene, Paris (1). Miocene, Dax (1).

The three following genera are provisionally referred to Cer-

thiadce.

Ceritella, Morris and Lycett, 1850.

Etymology, diminutive of Cerithium.

Synonym, Tubifer (pars), Piette, 1856.

Type, Ceritella acuta, Mor. and Lyc.
Shell turreted, subulate, spire acute

;
whorls flat, margins

usually sulcated
;

last whorl large
;
aperture elongated and

narrow
;
canal short

;
columella smooth, rounded, and slightly

reflected at the base ; outer lip thin.

Fossil, 17 species. Middle Jurassic strata. England, France.

Brachytrema, Morris and Lycett, 1850

Etymology, brachyos, short, and tremos, a cut.

Examples, B. Buvignieri, Mor. and Lyc.,

B. Wrightii, Cotteau (Fig. 13).

Shell small, turreted, turbinated
;
whorls either

costated, nodulated, or cancellated; the last whorl
large and ventricose; columella smooth, rounded,

twisted near its base, and reflecting outwards,
forming a short, oblique canal

;
aperture

moderately subovate, its length being usually
less than that of the spire.

Some species, as B. varicosa and B. pygmcea,
acquired at certain arrests of growth thickened
«>uter lips or varices, as in Triton.

Fig. 13.

Brachytrema
Wrightii.
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Fossil
,
16 species. The greater number belong to the Groat

Oolite, others occur in the Kelloway Bock. England, France.

Mesostoma, Deshayes, 1864.

Example, M. grata, Dh.
Shell elongated, turreted, scalariform

;
aperture nearly cir-

cular, dilated, obliquely cut, terminating in front by a semi-

canaliculated angle
;

columella slightly concave, cylindrical,

,

obliquely truncated, lip simple, and slightly expanded.

Fossil, 4 species. Eocene. Paris basin.

[Family Apokrhaid^:, Gray, 1856,]

Includes the genera Aporrhais (see p. 244), Pterodonta,
,

Struthiolaria (p. 246), and Halia; also

Alaria, Morris and Lycett, 1854.

Synonym, Tessarolax, Gabb, 1864.

Etymology
,
ala, a wing.

Examples, Alaria trifida, Phillips, sp.
;
A. cingulata, Pictet t

and Eoux, sp.

Shell turreted, fusiform, terminating anteriorly by a canal

;

wing digitated or palmated, formed by the prolongation of the

free border of the last whorl, and which is applied against the

last whorl but one, but never adheres to the rest of the spire

;

posterior canal wanting
;
right lip without a sinus.

Distribution, about 50 species. Jurassic. Europe, Himalaya i

Mountains, South Africa. Cretaceous, 9 species. England,

France, Germany.
The species of this genus have been referred to RostellaHa,

Pterocera, and Aporrhais.

Diarthema, Piette.

Shell with continuous varices.

Distribution. Lower Oolites. France.

Pelicaria vernis, Adams, has a spiral shell; the spire of adult

covered with an enamel coat
;
aperture ovato

;
outer lip sinuous,

sharp-edged.

? Bulimella, Hall, 1857.

Shell more or less fusiform
;
whorls convex, the last one much

enlarged; columella truncated; outer lip thin, with a slight

notch or sinus at the margin near its junction with tho pillar.

Distribution, 3 species. Carboniferous. Indiana.
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[Family Yermetid^e.]

The shells of species of this family are distinguished from

those of the Serpulce by the presence of a spiral nucleus and of

concave smooth interior septa.

If the shell is formed of a solid matter strongly sculptured

with longitudinal grooves or scales, or of a brownish colour, it

is certainly formed by a Vermetus; but if the shell is of a soft

earthy matter, feebly longitudinally grooved, it is doubtful to

which it belongs.

The shells of the Serpulidce have an anal opening (except

Cymospira), and appear only to be composed of two layers, the

Vermetidoe having three.

The interior of several species contains very long lamellae,

generally regarded of generic value
;
but they are dissolved

with age, like the teeth of some species of Pupa.

All the Vermeti are viviparous, and the lamellae within the

ti ibes may serve for the retention of the fry.

The genera and sub-genera contained in this family are Yer-
mettjs (

Petaloconchus
,
Serpulorbis

) (p. 249), and Siliquaria

(p. 249).

[Family Gechle.]

Shell with a spiral nucleus; tubular, regular, sometimes

fixed aperture orbicular
;
operculum horny, multispiral

;
margin

sometimes fimbriated.

Gecum, Fleming.*

Nuclear whorls orbicular, in the same plane as the adult, fre-

quently decollated
;
operculum concave or flattened.

Sections :—Elephantulum. Comparatively of large size, tapering

;

sculpture longitudinal.

Distribution
,
9 species. Mazatlan (6), West Indies, Mauritius.

Fossil, 1 species (0. liratum), Carpenter. Cor. Crag. Sutton.

Anellum (typical Caeca). Adult shell annulated.

Distribution
,
14 species. Europe, Matzatlan, Australia, Japan.

Fossil, 2 species. Eocene. Paris, Suffolk.

Fartulum. Smooth, cylindrical.

Distribution, 10 species. Mazatlan, Teneriffe, Singapore,

ustralia.

Fossil, C. rnamillatum, S. Wood. Cor. Crag. Sutton.

* Sub-genera :—Brochina, Gray.

Type, Dentalium glabrum, Mont.
* See p. 2J0
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Shell like Caecum, smooth.
;
aperture simple, acute

;
apex closod

by a mamillated plug
;
operculum, convex.

Distribution
,
2 species. Europe, West Indies, Mazatlan.

Meioceras, Carpenter.

Etymology
,
meion, rather small

;
ceras, horn.

Young shell spiral or flat
;

adult somewhat inflated
;
aperture

oblique
;
operculum spiral, scarcely concave.

Distribution
,
3 species. West Indies.

Strebloceras, Carpenter, 1858.

Etymology, streblos, twisted
;

ceras, horn.

Shell with the spire not decollated, no plug formed ; nuclear

whorls orbicular, perpendicular to the plane of the adult
;
the

plane of growth is flat, as in Ccecum, but some examples have a

slight twist, forming an approach to Meioceras.

Fossil
,
4 species. Eocene. Hampshire, Paris.

Family V.

—

Turritellid^e*

Includes Turritella, Proto, Mesalia, and

Cassiope, Coquand, 1865.

Synonym, Omphalia, Zekeli, 1852 (non Omphalitis, Philippi,

1847).

Example, Turritella Renauxiana, D’Orbigny.
Shell thicker, and with more rapidly increasing whorls than

in Turritella, often pupiform; aperture rounded, continuous;

outer lip notched or sinuated by an impressed furrow, which

winds round the last whorl
;
columella usually distinctly um-

bilicated.

Distribution, 32 species. Cretaceous. Europe, India, and

America.

[Family ScALARiADEf]

Includes Scalaria and the sub-genera Eglisia
,
Pyrgiscus, and

Cdrostrema, Morch.
Shell solid, varices irregular, whorls generally cancellated.

i

l

Cochlearia, Braun.

Synonym
,
Chilocyclus, Bronn.

* See p. 248.
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Shell turriculated, thick
;
aperture circular, continuous, with

a large expanded border.

Fossil, 2 species. Saint Cassian beds, Austria.

Holopella, McCoy, 1852

Example, H. gregaria, Sow. (Turritella), Sil. Syst. t. 3, f. 1.

Etymology, ’ olos

,

entire, and ope, an aperture.

Shell elongated, slender, of numerous gradually increasing

whorls, generally crossed by slightly arched striae
;
mouth cir-

cular, with the peristome entire
;
base rounded, with or without

a minute umbilicus.

The shells of the species composing this genus differ from
those of Turritella in the continuous peristome and definite

round margin to the aperture, thus approaching much nearer

to Scalaria.

Fossil, 12 species. Silurian—Trias. Europe, United States.

Family IV.—Melaniad.®.*

Melajstia.—

T

entacles long, with eyes on the exterior side at

about a third of the length
;
margin of the mantle festooned.

Sub-genera, Vibex
,
Melanatria, Eemsinus, and

Philopotamis, Layard, P. sulcata

,

Reeye, sp. Operculum sub-

spiral
;
nucleus marginal. Shell solid, paludiniform. Distribu-

tion, 5 species. Ceylon. Habit of Tanalia.

Paltjdomus [Type, P. conicus, Gray), as restricted by the

separation of Philopotamis and Tanalia, is characterised by the

concentric structure of the adult operculum resembling that of

• Paludina, and a spiral nucleus situated about the middle of its

height, and nearest to the left margin.

Distribution, India, Burmah, Egypt, East Indian Archipelago,

s Mauritius, Ceylon (2 species, reduced from 14). In tanks and
marshes.

Sub-genus, Tanalia, Gray.

Synonym, Ganga, Layard, founded upon certain monstrous
•forms of T. aculeata.

Type, T. aculeata Chemnitz.

Shell semiglobose, costate, nodulose; mouth very large, ovate;

Joperculum unguiculate
;
nucleus marginal.

Distribution, 2 species. Inhabiting mountain streams, ad-

'ihering to rocks, or crawling over sandy bottoms, Ceylon.

Fossil

,

2 species. Upper Chalk. Gosau

I

* See p. 246, Sec.

C 2

J
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Io, Lea, 1831.

Synonyms, Melafusus and Ceriphasia, Swainson
;
Pleurocera

und Strepoma, Baf. ; Trypanostoma, Lea
;
Telescopella, Gray.

Type, I. fluvialis, Say (Fusus).

the tentacles, which are short ; operculum subspiral.

Shell fusiform, inflated, conical or oval
;
aperture produced

into a more or less obvious canal in front.

Distribution, 100 species. North America.

Sub-genera, Lithasia, Haldeman, 1840. Synonyms, Angi
trema, Haldeman

;
Potodoma, Sw. ;

Glotella, Gray.

Columella callously thickened above and below; base of

aperture notched. Distribution, 31 species. North America.

Strephobasis, Lea, 1861 (Megara sp., A. and H. Adams'!

Shell with a retorse canal at the base of the squarish aperture.

Distribution, 8 species. North America.

Synonyms, Goniobasis, Lea, 1862 ;
Eurycoelon, Lea.

Shell solid, oval, oblong, or turreted
;
many forms resemble

Paludomus ; aperture subrhomboidal, subangular in front,

without a canal
;

columella frequently callously thickened

above
;
operculum subspiral, as in Melania.

Distribution, 289 species. United States.

Fossil, 8 species. Eocene. North America.

Sub-genera, Schizostoma, Lea, 1842 (
Schizochilus

,

Lea : Mela-

toma carinifera, Anthony)
;
aperture with a slit in the upper

part of the outer lip immediately under the suture. Distribu-

tion, 27 species. North America.
Mesescliiza

,

Lea, 1864. Slit in the middle of the outer lip.

M. Orosvenori. Indiana.

Dedicated to Hr. Paladilhe.

Shell somewhat resembling that of Acme ; test thin, crystal-

line, extremely fragile; base of aperture produced in front;

peristome continuous, thin, truncated; outer lip with a slit

towards the suture.

Distribution, 3 species. Fresh-water deposits. Herault. Ovi..

of the species is living in the neighbourhood of Montpellier.

Animal with the mantle margin plain
;
eyes at the base of

Gyrotoma, Shuttleworth, 1845.

Paladilhea, Bourguignat, 1865.
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Bugesia, Paladilhe, 1866.

Shell resembling somewhat a very small Cerithium or micro-

scopic Lithasia

,

but differing generically in baying a wide,

compressed, not callous columella like that of Lacuna.

Distribution
,
B. Bourguignati. In washings of the River Loz,

Montpellier.

Anculosa, Say, 1821 .

Synonyms, Leptoxis, Rafinesque ;
Anculotus auctores.

Type, A. proemorsus.

Shell oval ;
aperture entire and rounded in front

;
columella

callously thickened above.

Distribution, 31 species. North America.

Melajstopsis, including Pirena, see p. 248, W. M., ii.

Family YII.—Paludinid^e.*

The genera contained in this family are

—

Paltedena., Amptjllaria [Pomus, Marisa, Asolene), Lanistes,
Meladomus, Bithenta, with the following sub-genera of the

last

:

—
Stenothyra

(
Nematura ), Hydrobia, Syncera, Paludinella, Lit

-

torinella, Amnicola, and

Moitessieria, Bourguignat, 1863.

Type, Paludina Simoniana, Charpentier.

Shell somewhat similar to that of Acme; test pitted; de-

pressions octagonal, tetragonal, and rounded according to their

position
;
peristome externally thickened

;
no operculum has

been observed.

Distribution, 1 species. Saline springs at Fouradade (Py-

renees).

Fossil, 3 species. Alluvium of the river Garonne, at Toulouse.

Pomatiopsis, Tyron, 1865.

Synonym, Chilocylus, Gill.

Shell elongated
;
margin of aperture slightly expanded

; oper-

culum corneous, subspiral, without an internal process.

Animal like that of Hydrobia, but the foot is furnished with
lateral sinuses

;
terrestrial or amphibious.

Distribution, species. America.

* See p. 257. &e.
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[Family Bissonx®]

Includes Litiopa (p. 255), Rissoina (p. 256), Rissoa (p. 255),

and the following additional genera :

—

Diastoma, Deshayes, 1864.

Type, Melania costellata, Lamarck.
Shell elongated, turreted

;
whorls with varices

;
aperture very

oblique, semi-lunate, entire
;
base sinuated, subangular

;
pos-

terior angle acute, detached from tho penultimate whorl; lip

thin, curved
;
columella concave, depressed, narrow.

Fossil, 4 species. Eocene. Paris basin.

Amphithalamus, P. Carpenter, I860.

Type, A. inclusus. West Coast of North America.

Shell like Rissoa, nucleus large; aperture with a produced

lip, suddenly contracted in the adult.

This genus bears the same relation to Rissoa that Stoastoma

does to Helicina.

Ejeilostoma, Deshayes, 1848.

Type, Melania marginata, Lamk.
Shell elongated, turriculated, regularly conical

;
generally

striated transversely. Aperture entire, short, effuse at the base,

angulated posteriorly
;

columella short, callous
;

the peri-

stome entire, the left lip broad and thick, the right broadly

margined.

Fossil, Eocene, 6 species
;
Paris basin. Belgium, England,

Punjaub. Cretaceous, 5 species
;
India, Q-osau.

Pterostoma, Deshayes, 1864.

Type, P. tuba. Eocene. Grignon, Paris.

Shell elongated, turriculated
;
peristome continuous, circular,

very dilated and margined
;

columella very broad, expanded,
and continuous with the peristome.

Scaliola, Adams, 1860.

Type, S. bella.

Animal with the rostrum elongated, cylindrical, annulated,

bifid at the end; tentacles filiform, eyes rrominent, black at

the outer base of the tentacles
;

foot short, ovate, posteriorly

sub-acuminate; operculum corneous, ovate, subspiral; nucleus-
subterminal.
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Shell turreted, umbilicated or rimose
;
aperture more or less

circular
;
peristome continuous

;
margin straight, acute.

The species have the habit of agglutinating grains of sand to

the surface of the shell.

Distribution, 4 species. Japan, Philippines, 2—70 fathoms.

Fossil, 1 species. Oligocene, Latdorf.

Microstelma, A. Adams, 1863.

Type, M. Daedala, Adams. Japan, 48 fathoms.

Shell turreted, ovate, rimose, somewhat resembling Pyrami-

della

;

spire conical
;
whorls longitudinally plicated. Aperture

oblong, produced in front, sub-canaliculate; columella thick-

ened, straightish
;

lip simple.

Fossil, 1 species. Sub-apennine formation. Asti, Italy.

Barleeia, Clark,

Named in honour of the late Gr. Barlee.

Type, Turbo ruber, Montagu. Britain, Mediterranean.

Animal and shell related to Rissoa ; mantle and opercular lobe

destitute of filaments
;
operculum solid, auriform, and gibbous,

nucleus excentric.

Distribution, 3 species. Atlantic and Pacific Oceans.

[Family Skeneid2e]

Includes Skenea (p. 256), and

Homalogyra, Jeffreys, 1867.

Synonyms, Omalogyra, Jeffreys; Spira, Brown; Ammoni-
cerina, Costa, 1861.

Etymology, a flat circle.

Type, H. atomus, Philippi (Skenea nitidissima, F. and H.).

Animal with a flattened body, no tentacles
; eyes sessile, and

placed behind the head.

Shell minute, forming a flat coil
;

spire involute
; whorls

more or less angulated
;
mouth clasping both sides of the peri-

phery
;
operculum few-whorled, with a central nucleus.

The upper part of the body of H. atomus is partially ciliated.

The tongue has only a single row of teeth, resembling miniature
shark’s teeth.

Distribution, 2 species. In pools, and just beyond low water,

on sea-weeds and Zostera. Norway, Britain, France, shores of

the Mediterranean.

Fossil, upper tertiary deposits.
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Family VI.—LiTTORiNiDiE.*

The genera are

—

Littorina, including Tectaria
,

Modulus

,

and Biseila

;

Lacuna, and

Fossarus, Philippi (p. 253).

Synonyms
,
Phasianema, Wood

;
Maravignia, Arados.

Shell perforated, sculptured
;
inner lip thin

,
aperture semi-

lunate
;
operculum not spiral.

Animal with two frontal lobes between the tentacles.

Distribution
,
43 species, including species of the sub -genera.

Mediterranean and tropical seas.

Fossil, 4 species. Miocene. Europe.

Sub-genera, Conradia
,
Couthouyia, Cithna, Oottoina.

Fossarina, Adams, differs from Fossarus in the curved inner

lip and circular aperture. 2 species. Australia.

Isapis, H. and A. Adams. Columella with a plait
;

in I.

anomala it is almost obsolete. 4 species. Jamaica and Mazat-
lan.

Lacunella, Deshayes, 1864.

Etymology, diminutive of Lacuna (see p. 255).

Type, L. depressa, Desh. Eocene. Paris.

Shell ovate, thin, pellucid, shining, very depressed
;
apex

obtuse
;
aperture large, dilated

;
outer lip thin, reflected

;
colu-

mella narrow, thin, concave, grooved, with the base perforated.

PEaulinia, Mayer, 1864.

Dedicated to M. Eaulin.

Type, Odostomia alligata, Deshayes. Eocene. Paris basin.

Shell turbinated, oval-oblong, moderately thick, spirally sul-

cated; whorls rapidly increasing, convex; last whorl very

large
;
aperture large, angulated posteriorly, expanded in front

;

columella broad, arcuate, flattened, with a prominent tuber-

culous tooth.

Eucyclus, E. Deslongchamps, 1860 .

Etymology, eu-kuklos

,

circling, in allusion to the numerous
plications or rings of the spire and base.

Examples, Turbo ornatus, Sow. ; T. capitaneus, Miinst.

* See p. 250.
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Synonym
,
Amberleya,* Morris and Lycett.

Shell very thin (without a nacreous layer?)
;
spire elongated,

almost turriculated
;
surface ornamented by longitudinal plica-

Fig. 14. Eucyclus goniatus, Deal..

tions and nodes
; aperture oval, angular above ;

lip semi-

circular, thin
;
columella flattened, imperforated.

Fossil
,
23 species. Upper Lias— Kelloway Bock. England

France, Germany.

[Family Solarule]
Contains

—

Solarium (see p. 253).

Sub-genera, Torinia, Gray.
Philippia, Gray (p. 253). Shell trochiform ;

umbilicus small.

1

Fossil, 3 species. Miocene. America.
Disculus

,
Deshayes. Shell discoid; umbilicus very narrow,

inferior angle of the aperture extended and oblique.

Adeorbis * (p. 266), Cirrus (p. 271), Discohelix (p. 253),

Euomphalus (pp. 267, 346), Bifrontia (p. 253), Platystoma

(p. 254), Phajsterotinus (p. 267), Maclurea (p. 345).

* This name was published in 1854, but the genus was insufficiently characterised
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Ophlleta, Vanuxem (p. 267), was founded on species of
:

Maclurea

,

with, very slender whorls. Mr. Billings regards them
as distinct, and distinguishes them as follows :

—

{
‘ In Maclurea

the aperture is entire, and the whorls usually large, but in

Opliileta it has a sinus below and a notch above, while the

whorls are usually more slender.

“In Maclurea crenulata (Billings) there is a sort of spiral band,

and also there are indications of a sinus in the lip on the flat

side, but they are only incipiently developed.”—(Billings.)

Strophostylus, Hall.

Etymology
,
strepho, I turn, and stylus, columella.

Shell subglobose or ovoid ;
spire small, body whorl large and

ventricose
; outer lip thin

;
columella twisted or spirally grooved

within, not reflected
;

umbilicus wanting ; aperture ovate or

transversely oval
;
apparently related to Platystoma.

Distribution
,
10 species. Silurian. United States.

Heliocryptus, D’Orbigny, 1850.

Shell depressed, orbicular ; whorls embracing
;

umbilicated

on both sides ; aperture vertical, oval transverse.

Distribution. H. pusillus, Coral Bag, France, Germany

;

H. radiatus, U. G. S. Blackdown, Mans.

[Family Ianthlnldjl]
Includes

—

Ianthina. and Becluzia (see p. 285).

Family XII.—Calyptrasiile.*

Platyceras, Conrad, 1840 (see p. 277).

Type, Pileopsis vetusta, Sowerby.

Synonyms, Acroculia, Phillips, 1841; Orthonychia, Hall, 1843.

Shell depressed, subglobose to oblique, subconical; spire

small
;
whorls few, free or contiguous

;
aperture more or less

expanded, often campanulated, entire or sinuous.

Many species show a sinuosity of the striae, indicating a notch

in the margin of the aperture during the first stages of growth.

Mr. Hall has been unable to recognise the peculiar muscular

impressions which are characteristic of Pileopsis. Specimens of

Rome species show the expansion of the columellar lip, and it*

partial or entire union with the volution, presenting all the

* See p. 275.
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appearance of a thin oolumella with a deep umbilicus. P.

dumosum is spiniferous
;
P. subrectum is simply bent or arcuate.

Distribution
,
46 species. Silurian—Carboniferous. Europe,

North America.

Family IX.—Turbestedjs*

Includes Phaslanella (p. 263), Imperator (p. 264), Turbo
(p. 263), with the following sub-genera :

—

Callopoma
,
Gray. Distinguished by the extreme complexity

of the operculum. “ The opercula of G. fluctuosum, Gray (Turbo)

(Maz.), are flat, and covered with a dark horny layer inside, dis-

playing about 6 whorls. Outside with a broad, central, spiral

callus, white and granular, concealing the umbilicus, with

extremely minute pustules over the surface, sometimes with a

few sharp prickles. A deeply cut groove surrounds the callus,

followed by a green, plaited, spiral frill prickly inside. Between
this and the outer margin are 4—6 fine emerald necklaces, sup-

ported on slender spiral ribs, with deeply channeled interspaces.

The operculum of C. saxosum, inhabiting Panama, is formed on
a much coarser plan.”—(P. Carpenter.)

Uvanilla, Gray. Example
,
U. olivacea, Mexico.

Distinguished by the absence of an umbilicus, and the bi

ridged operculum.

Distribution

,

3 species. Mazatlan, Mexico.

Phasianella.

Sub-genus, Eucosmia, P. Carpenter, 1864.

Etymology, eu, well, and cosmia
,
adorned.

Shell solid, variegated as in Phasianella ; aperture and whorls
round

;
axis umbilicated.

Distribution
,
4 species. Cape St. Lucas.

Troohus.
With the following sub-genera and sections :

—

Margarita, Leach (p. 265). Example, T. helicinus, Fabr.
Shell small, pearly, and umbilicated

;
lateral cirri, 3—7 in

British species. No typical Troclii appear to inhabit North-East
America, only those of this section. 3 species, Britain.

Gibbida, Leach (p. 265). Example, T. magus, Linne. Shell

low-spired and umbilicated
;
lateral cirri, 3 on each side in the

British species.

Circulus, Jeffreys. Shell very small, nearly flat-spired, with
an exceedingly wide and open umbilicus. Example

,

Dolphin ula
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Duminyi,* Kequien
;
lateral cirri, 3 on each side (sometimes .

on one side, and 3 on the other.—Clarke). Fossil, in the Coral-

line Crag
;
Britain

;
Catania. Living, Britain

;
Mediterranean.

Trochocochlea, Klein. Spire moderately raised
;
base, slightly

umbilicated in the adult, perforated in the young, pillar lip with

a strong tubercular tooth. Lateral appendages 3 to 4 on each

side. Example, T. lineatus, Da Costa. Britain, France, Spain,

Mogador.
Ziziphinus, Leach. Spire pyramidal, base imperforated ;

pillar lip notched or angulated at the lower part. Example,

T. granulatus, Born. 7 species, Britain.

Omplialius, Philippi. Type
,

Trochus viridulus, Gmel.

Mazatlan.

Shell with a spiral ridge surrounding the umbilicus, ending

in one or more tubercles on the columella.

Distribution, 4 species. Mazatlan, China.

Pyramis, Enida, <bc.

Eotella (see p. 265).

Sub-genera. Isanda (I. coronata), Adams. Shell orbicular,

conical, pillar edge crenated
;
whorls rounded

;
axis umbili-

cated
; operculum orbicular, of many whorls.

Chrysostoma, Gray. Turbo Nicobaricum, Gmel., related to

Isanda. Pillar edge callous
;
operculum horny, spiral.

Microthyca, Adams, differs from Isanda in its continuous peri-

stome and thickened outer lip. 1 species, Japan.

Umbonella, Adams. Shell porcellanous, small, turbinated,

allied to Chrysostoma, but the aperture is circular, and the axis

imperforate. 1 species, Japan.

Letjcorhynciiia, Crosse, 1867.

Etymology
,
leucon, white ;

rhynchion, a beak
Type, L. Caledonica, Crosse ;

inhabits under stones, New
Caledonia.

Shell depressed, sub-discoid, umbilicated, polished, of few

whorls; aperture rounded, not nacreous. A thick callosity

arises from the front margin of the aperture and the columella

lip, and is continued as a free rostrated process over the um-
bilicus. Operculum corneous, rounded, multispiral

;
nucleus,

central.

36
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Teinostoma, H. and A. Adams, 1853.

Type, T. politmn.

Synonym

,

Calceolina, A. Adams.
Shell like Rotella, with a greatly produced mouth and callus.

It resembles Cyclops among the Nassidce, and in the appear-

ance of the base Streptaxis and Anostoma among the Helicidce.

Distribution
,
9 species. Japan, Mazatlan, St. Helena, Jamaica.

Fossil, 10 species. Eocene. Paris basin.

Ethaeia, H. and A. Adams.

Shell of the general aspect of Vitrinella, but agreeing with

Rotella in haying a callous base, and differing from the typical

species of that genus in being frequently sculptured; in the

callus winding round, generally not covering, the umbilicus;

and in the outside of the callus not being glossy. The lip is

generally not reflected over the body whorl.

They appear to retain permanently the young state of Tei-

nostoma.

Distribution
,
12 species, inhabiting deep water. Mazatlan,

Jamaica, Japan. .

Monodonta.

Delphintjla (including Collonia, Liotia, Serpularia, and

Crossostoma).

Cyclostrema, with Adeorbis and Vitrinella as sub-genera.

Stomatella, Gena, and Broderipia.

Family X.

—

Haliotidje.

Sub-family, Haliotin^.
Genera

—

Haliotis (p. 268), Stomatia (p. 268), Teinotis

(p. 269).

Sub-family, Scissurellin.e.

Genera—Scissurella (p. 269), Pletjrotomaria (p. 270),

{Rayhistoma and Scalites are merely sections of this genus),

Murchisonia (p. 270), Catantostoma (p. 270), Trochotoma

(p. 271), with the following additional genera and sub-genera :

—

Pletjrotomaria (see p. 270).

Sub-genera:

—

Leptomaria
,
E. Deslongchamps, 1865. L.

arnoena, Deslong., sp. Shell like Fleurotomaria ; the respiratory

slit is narrow and elongated.

Distribution, Inferior oolite—Cretaceous.

Cryptcenia, E. Deslong., 1865. (
IJelicina

,

Sowerby) C. helici-

formis, Deslong., sp. Shell of a rounded and compact form,
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surface smooth, or but slightly ornamented, slit excessively

short, sometimes reduced to a simple fold
;
the band occupies

the middle of the whorl, and is only visible on the body whorl.

Distribution. The species are numerous in the Carboniferous

system, and range to the Middle Lias.

In the typical Pleurotomaria the slit is large, and the band

is never concealed by the whorls of the spire.

Etymology
,
schisme, a slit, and ope, a hole.

Synonym
,
Woodwardia, Fischer, 1861.

Type, S. striatula, Ph. Mediterranean.

Shell like Scissurella, but the spire is laterally compressed, as

in Stomatia, and is not so trochiform. The slit in the peristome

of the young shell is converted into a foramen in the adult
;

it

does not commence until the animal is half grown.
S. striatula is a littoral species, whilst all the species of Scis-

surella inhabit deep water.

Fossil

,

1 species, Miocene, Bordeaux.

Distribution, 4 species. Mediterranean, Japan.

Scissurella and Schismope are the analogues respectively to

Pleurotomaria and Trochotoma, differing only in size
; but in the

two former genera the shell is translucent, not nacreous, as in

the two latter.

Ditremaria* (pars, D’Orb.), E. Deslongchamps, 1865.

Fig. 15. Ditremaria quinquecmcta.

a, Central tooth, b, Callosity of the base, c, Tooth on the right, d, Tooth on the left.

Type, D. quinquecmcta, Ziet. sp. Coral Bag. Natheim, &c.
Shell trochiform

;
in place of the respiratory slit of Trocho-

toma, there are two elongatod oval holes united by a transverse
fissure

;
the base of the shell presents a large callosity, the

umbilicus is deeply excavated, and a rounded tubercle arises ?

* See p. 271.

Schismope, Jeffreys, 1856.

38



GASTEROPODA.

from it
;
the aperture is contracted, and the upper angle of

each lip bears a more or less distinct tooth.

Distribution
,
2 species, Great Oolite and Coral Rag, France

and Germany.

Sub -family—

B

ellerophontdoe.
Genera :

—

Porcellia (p. 344), Bellerophon (p. 344) (with

Bucania), and

Tremanotus, Hall, 1863.

Type
,
Bucania Chicagoensis, M‘Chesney.

Shell thick, aperture dilated
;
haying the form of Bucania

,

but with a row of isolated oval siphonal openings along the

middle of the dorsal side.

Fossil, 2 species. Upper Silurian, North America.

? Carinaropsis, Hall.

Shell haying a patelloid aspect. Spire usually attenuated

;

body whorl expanded abruptly; cayity shallow, presenting a

kind of septum as in Crepidula.

Fossil
,
2 species. Silurian, America.

Family XI.

—

Fisstjrellid^e.

Deslongchampsia, M‘Coy, 1850.

Dedicated to Dr. Eudes Deslongchamps, the renowned French
palaeontologist.

Type, D. Eugenei, M‘Coy, Mor. and Lyc.

Shell patelliform, apex acute excentric
;
with a wide longitu-

dinal anterior sulcus, produced into a rounded lobe.

“This genus differs from Metoptoma in its ornamented surface,

and the front margin being produced downwards into a

rounded lobe. This latter structure would prevent the firm

adhesion of the shell.”—(M‘Coy.)
Fossil, 3 species. Lower Oolites. England, Normandy,

Galicia.

Family XIII.

—

Patellidas.

Helcion (Montfort, p. 278), Jeffreys.

Etymology
,
a breast-collar.

Synonyms

,

Nacella, Schumacher
;
Patina, Leach

;
Calyptra

(pars), Klein.

Example, H. pellucidum. (Patella pellucida, Linne).

Shell semioval, not resembling a peaked hat as in Patella ;
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apex of embryonic shell slightly twisted
;
crown never pro-

minent, incurved, and nearly terminal, usually thin, with an

opalescent hue.

Animal. Mantle fringed at its edges with cirri
;

gills not so

numerous as in Patella
,
and' forming a shorter plume, which is

interrupted over the head.

Helcion lives on Laminarias and sea-weeds of a similar kind,

and is therefore sublittoral.

Distribution. Species few, but having an extensive range.

Europe, West and South Africa, Cape Horn, and Australia.

Fossil, included in Patella.

Lepeta, Gray (p. 281).

Derivation, possibly from lepas, the ancient name of the

limpet.

Type, Patella caeca, Muller.

Shell minute, apex posterior. Animal blind.

Pkopilidium, Forbes and Hanley (p. 281).

Derivation, from its affinity to the genus Pilidium.

Type, P. ancyloide, Forbes.

Shell similar to Lepeta, but differing in always having a dis-

tinctly spiral apex and a plate or septum inside the crown.

Animal blind, as Tectura fulva and Lepeta caca of this family.
“ The tongue is very long, and the brown central spines con-

spicuous under the microscope resemble bramble-thorns in

miniature.”—(Forbes and Hanley.)

Distribution, 1 species. Shores of Ireland, Scotland, Sweden.

Gadinia (p. 281 ).

Sub-genus :

—

Potvellia, Cooper. Animal with broad flat ten-

tacles, rounded and pectinated in front, projecting beyond the

shell
;
foot moderate, round. Shell as in Gadinia.

Family XIV.

—

FentaliadjE.

Gadus, Eang, 1S29.

Synonym, Helonyx, Stimpson, 1865.

Example, Dentalium clavatum, Gould.

Shell small, resembling that of Dentalium, contracted at the

anterior extremity, polished.

Animal with a greatly elongated cylindrical foot, obtuse at
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the extremity
;

anal siphon longer than in Dentalium
,

not

fissured.

Distribution, 2 species. China
;
Atlantic.

Fossil, 7 species. Cretaceous-Miocene. Paris
;
United States.

Order II.

—

Pulmonieera.*

Family I.—HELicnLE.f

Sophina, Benson, 1859.

Type, S. schistostelis, Bens.

Shell like Helix ; columella callous, with a basal slit.

Distribution, 3 species. Moulmein.

Cylindrella (p. 293).

Animal with no buccal plate; the lingual dentition varies

considerably in different species
;
in C. scceva, Guild., the for-

26 • 1 . 26
mula is——-— ; the central plate is small, obtusely pointed,

the laterals are uncinated, joined two by two, upper edge

fringed.
‘

‘ C. Goldfussi possesses 4 lamellae on the outer wall of the

whorls. The axis of C. turris and of some other Mexican spe-

cies is a highly polished tube, the young shells of which must
have a wide open umbilicus.”—(Bland.)

Macroceramus, Guilding.

The genus has affinities with Bulimus, Pupa, and Cylindrella.

Animal with an arcuate and striated buccal plate
;
lingual

dentition distinct from that of Cylindrella; in M. signatus

27.1.27
Guild.

,
= —h_l— ?

the central plate is narrow, with an obtuse

tooth, laterals with one prominent tooth sup-

porting two denticles and a small one at the

base.

Shell with the axis simple as in Bulimus ;

in M. amplus a lamella revolves on the axis

within the lower whorls.

Distribution, 30 species. The genus belongs Cei
)

b
u
a
c
! r

!'

L

1

^
t

(

<

if

an(1

to the West Indian fauna, and has its greatest m. signatus (Motbo).

development in Cuba and Haiti.

Achatina.

—

Sub-genus, Oeostilbia, Crosse, 1867.

Type, G. C'aledonica, Crosse. New Caledonica.

» See p. 285. t See p. 288.

Fig. 16.
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Animal unknown ;
habit subterranean.

Shell similar to that of Achatina acicula, but the columella iss

not truncated, and the outer lip is thickened.

Xanthonyx, Crosse and Fischer, 1867.

Type, Vitrina Sumichrasti, Brot., Mexico.

Animal elongated, too large for complete retraction into the

shell; jaw like that of Avion

;

lingual dentition consisting of a

series of uniform teeth, with a broad and subquadrangular base

;

the median tooth with a large central cusp and denticle on each

side; the laterals are bicuspid, the internal cusp long, the

external short and obtuse, sometimes accompanied with the

rudiment of a third
;
pulmonary orifice near the middle.

Shell imperforated, very thin, transparent, subdepressed,

intermediate in form between Vitrina and Simpulopsis.

Distribution
,
3 species. Mexico.

Family II.—Limacld^:.*

Hyalimax, H. and A. Adams.

Type, Limax perlucidus, Quoy.
Animal limaciform, mantle large, shield-shaped

;
pulmonary

orifice medial and marginal
;
foot attenuated behind, no mucus -

gland, separated below from the head by a distinct groove;

jaw analogous to that of Zonites with the support of Succinea ;

lingual dentition with a tricuspid median plate, laterals with a

large cusp, supporting two or three denticles.

Shell internal, rounded, thin, and slightly arched above.

Distribution, 2 species. Bourbon, Mauritius.

Krynickia, Blainville, 1839.

Dedicated to the naturalist Krynicki.

Type, Limax megaspidus, Blainville.

Animal limaciform, but the anterior part of the mantle is free

and detached from the body as far as the pulmonary orifice, ,

which is situated far back.

Shell internal, flat, lamellose, elliptical, with no spiral

nucleus.

Distribution, 8 species. Crimea, Caucasus, North America

.

( 1 ) . Central America ( 1 )

.

Philomycus, Rafinesque (p. 296).

Type
,
Limax Carolmensis, Bose.

* See p. 29ft.
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Synonym
,
Tebennophorus, Binney.

Animal elongated, convex, tapering behind, entirely covered

by a thin mantle ; respiratory orifice near tbe bead
;
jaw smooth.

No shell.

Distribution
, 9 species. North America.

Sub-genus :

—

Meghimatium, Hasselt. Syn., Indiana
,
Benson.

Body depressed, rounded at the end.

Distribution

,

4 species. Java, Chusan.

Family IV.—Limtleid^i.*

Pompholyx, Lea, 1856.

Etymology
,
pompholux

,
lat. bulla.

Type, P. effusa, Lea. Sacramento river, California.

Shell gibbosely rounded, drawn back beneath, flattened

above, imperforate
;

spire depressed
;

aperture very large,

nearly round, effuse ;
outer lip acute, inner lip thickened,

flattened.

Animal with two long tentacles, bearing eyes, and a second

pair of eyes at the base on the inner side of the tentacles.

Distribution, 2 species. Western America.

Pitharella, Edwards, 1860.

Type
,
P. Bickmani, Ed. “Woolwich and Beading Series,”

Peckham and Dulwich, London.
Shell partaking of the characters of Limncea and Chilinia,

subcylindrical
;

aperture oval, rounded in front, narrowed
behind

;
columella straight, or very obliquely twisted, arched

anteriorly
;
outer lip simple, acute

;
inner lip thickened.

The species is associated with estuarine shells, remains of

mammals and terrestrial plants.

Valencienxesia, Bosseau, 1842.

Dedicated to the late Professor Valenciennes of Paris.

Type, V. annulatus, Bos.
;
associated with fresh-water shells

in a tertiary deposit, near Kertch, Crimea.

Shell resembles a gigantic Ancylus
;
apex much incurved

;

surface concentrically marked. A longitudinal plication

extends from the apex to the right border, and corresponds
with an internal channel

; there is a second but less distinct

plication on the left side.

Camptonyx, Benson, 1858.

Type, C. Theobaldi, Bens. Gruzerat.

# See p. 300.

43



MANUAL OF THE MOLLUSCA.

Shell like Pileopsis, dextral as in Velletia, with a respiratory;

channel on the right side.

“Animal with the respiratory orifice on the edge of the mantle.

Eyes sessile at the middle of the hinder part of the base of the

tentacles, and are visible only from above; tentacles ratherr

conical than angular
;
upper mandible conspicuous, slightly

lobed
;

lingual ribbon broad, with 86 rows of teeth, 87 in a

.

row (43 . 1 . 43)

;

they have simple obtuse hooks as in Ancylus ;

the central row only differs in being symmetrical
;
the laterals

diminish gradually from the 14th to the 43rd, and a seconds

cusp makes its appearance, and increases until the three near

the margin are regularly bicuspid.”—(Woodward.)
The habits of C. Theohaldi are terrestrial.

This genus is doubtfully distinct from Valenciennesia.

Poeyia, Bourguignat, 1860.

Dedicated to M. Poey of Havanna.
Type, P. Gundlachioides, Cuba.

Shell, above like Gundlachia, below like Ancylus ; apex pos-

terior, dextral, somewhat compressed, very obtuse
;

aperture

large, peristome simple.

Brondelia, Bourguignat, 1860.

The two species Ancylus Drouetianus, Bourguignat, and

B. gibbosa, Bourg., are terrestrial Ancyli, living on humid
rocks in the forest of Edough, Boue (Algeria).

Acrochasma, Reuss, 1860.

Type, A. tricarinatum, Reuss, from the fresh-water limestones

of Bohemia.
Shell trilateral, pyramidal, rounded below in its whole ampli-

tude, with one posterior concave, and two lateral slightly con-

vex planes, ending upwards in an acute reflected apex, beneath

with a longitudinal aperture through the shell, which in its

living state appears to have been covered with an epidermis. It

may be considered as a fresh-water representative of the marine

genus Fissurella.

Choanomphalus, Gerstfeldt, 1859.

Etymology, choanos, a funnel
;
omphalos, an umbilicus.

Type, 0. Maaoki, Lake Baikal.
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Shell related to certain Valvatce, with an infundib - diform

umbilicus
;
no operculum.

Distribution, 3 species. Lake Baikal, Siberia.

Physella, Pfeiffer, 1861.

Founded on P. Berendti
,
said to be a terrestrial shell from

Mirador, Mexico.

Shell like Bulla, spire minute
;
last whorl elongated

;
columella

simple, arched, not truncated
;
peristome simple, straight.

Family Y.—Aurictjlid^:*

Contains the following genera :

—

AtmiciJLA, Lamarck. (See p. 304.)

Sub-genera, Alexia (A. myosotis), Leach (p. 305) ;
Leuconiu

(A. bidentata), Gray.

Polyodonta, Fischer (
Pythia

,

Bolten) (p. 304).

Pedipes, Adams (p. 304).

Distribution, 6 species.

Sub-genus :

—

Marinula, King. M. pepita. The animal has

not the transverse groove of the foot of Pedipes.

Shell more elongated and destitute of spiral striae
;
two con-

vergent parietal plaits, columellar plait smaller, oblique
;
peri-

stome rather simple.

Distribution, 10 species. Madeira, South America, Australia,

Philippines.

Melampus, Montfort
(
Ophicardelus

,

Beck; Tralia, Gray;
Laimodonta, Nuttall; Pira, Tifata; Signia and Persa, Adams;
Cremnobates, Sw.) (p. 304).

Sub-genus, Oassidula, Ferussac
(
Rhodostoma

,

Sw. ;
Sidula,

Gray). Aperture banded.

Plecotrema, H. and A. Adams, 1853.

Type, P. typica, Adams.
Synonym, Lirator, Beck.

Shell ovate-conic, or rather fusiform, solid, spirally grooved
;

aperture oblong, contracted
;

columellar plait single, parietal

plaits two, the lower of which is bifid
;

peristome thickened,

sometimes terminating in a varix, bearing within two or rarely

three teeth
;
axis imperforated or umbilicated.

* See p. 303.
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Distribution
,
14 species. Australia, Borneo, Philippines, China,

Cuba.

Blahnebia, Shuttleworth, 1854.

Dedicated to M. Blauner.

Type, B. pellucida. Cuba, Jamaica, Florida, and Porto Eico.'.

Shell somewhat resembling Achatina, imperforate, oblong- -

turreted, thin
;
aperture narrow, elongated

;
body of the penul- -

timate whorl bearing a single plait near the columella, which is

rather truncated
;
peristome simple, straight.

Animal showing the characters of the family of the Auriculidoe

not of Eelicidoe.

Distribution, 2 species. West Indies, Sandwich Islands.

Stoliloma, Deshayes, 1864.

Type
,
S. crassidens, Deshayes.

Shell oblong, turriculated, subcylindrical
;

apex obtuse,1

,

smooth polished
;

aperture elongated, obliquely inflected!

narrowed behind, widened in front
;
columella straight, with:*

a large median plait, compressed, and slightly oblique.

Distribution
,
3 species. Eocene. Paris basin.

The shells of this genus are Auriculae, with a single columella- -

plait, without teeth or plications on the right lip.

Caeychium (see p. 305).

Zospeum, Bourguignat, 1860.

Shell like Carychium ; tentacles four
;
eyes absent.

Distribution, 1 1 species. Inhabiting the subterranean grottoes ;

of Carniola. The animal is most active during the winter, at

which time they propagate.

Otina (see p. 238).

This genus is the type of a sub-family which has nearly the

same relation to Auriculince as Ancylus to Limncea.

Distribution, 3 species. Britain, United States, Benguela.

Family YI.—CYCLOSTOMmas.*

Cyclostoma (see p. 306).

Sub-genus :

—

Cyclotopsis, Blanford, 1864.

Type, C. semistriatus, Sow.
Shell umbilicated, depressed, spirally striated

;
aperture

subcircular
;

operculum concentric, multispiral, internally

membranous, externally shelly
;
margins of the whorls raised.

Distribution
, 5 species. India, Seychelles, Mauritius.

* See p. 306.
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Cyclophortjs (see p, 308).

Sub-genera:

—

Jerdonia, Blanford, 1861.

Type, J. trochlea, Benson sp. Nilgiri Hills, India.

Shell minute, umbilicated, pyramidal, horny, tricarinated

,

operculum concentric, arctispiral, with a marginal sulcus all

round
;
membranous internally, shelly externally

;
inner edge

of each whorl resting on the outer edge of the next,

Cyathopoma, Blanford, 1864.

Type

,

C. filocinctum, Benson sp.

Shell minute, umbilicated, turbinated, or somewhat depressed

;

epidermis thick, sometimes hispid, smooth, spirally striated,

or lirated
;
operculum truncate, conoid, concentric, multispiral

;

internally membranous, externally shelly; external margins
of the whorls raised in the form of shelly plates, incurred;

sometimes sculptured.

Animal white, with a short oval foot, undivided beneath

;

tentacles small, black, with eyes at the base.

Distribution, 5 species. India.

Spiraculum, Pearson.

Distinguished by the possession of a retroverted sutural tube

open at both ends, and by a modification of the form of the

mantle corresponding to the same.

Opisthoporus forms a sub-genus to Spiraculum.

Clostophis, Benson, 1860.

Etymology, clostos, coiled, and ophis, a serpent.

Type, C. Sankeyi, Benson. Moulmein, Burmah.
Shell subconic; penultimate whorl the largest, last whorl

separate and descending, subaxial small
;
aperture subcircular,

entire, toothed
;
margin expanded.

Bhiostoma, Benson, 1860.

Etymology, rhion, a promontory.

Type, B. Haughtoni, Benson.

Shell subdiscoidal, broadly umbilicated
;
last whorl separate,

laterally descending
;
aperture free, with an incision at the top,

and a subtubular prominence crowning the sht ;
operculum

nmltispiral.

Distribution, 6 species. Burmah, Siam, Cochin China.
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Anaulus, Pfeiffer, 1855.

Type, A. bombycinus. Borneo.

Shell umbilicated, pupinmform y peristome double, internal

continuous, external dilated, perforated at tbe margin by a.i

canal
;
canal sutural and internal, terminating anteriorly, and

embraced by tbe outer portion of tbe double peristome (it can

be traced externally along tbe last whorl), and reaching into

tbe concavity of tbe spire. Operculum very tbin, corneous

;

narrow-'wborled.

Distribution
,
3 species. East Indian Archipelago.

‘
‘ Tbe use of tbe sutural tube seems to be tbe preservation of

a communication with tbe external air when tbe aperture iss

closed.”—(Benson.)

Opisthostoma, Blanford, 1860.

Synonym
,
Plectostoma, Adams, 1865.

Type
,
0. Nilgirica, Blanford. Tbe Nilgiris, India.

Shell pupiform, umbilicated, with a regular costulated orna-
mentation

;
apical whorls obliquely distorted

;
last wborl

strangulated, separated from tbe others, and applied to tbe

penultimate
;
peristome double, free portion prolonged back-

wards
;
operculum horny (?)

0. De Crespigni, Adams
(
Plectostoma ), has a conical spire, and

tbe apical whorls are not excentric to tbe axis of tbe lower

whorls, as they are in tbe ovate spire of 0. Nilgirica.

Distribution
,
5 species. India, Borneo, West Africa.

[Family Proserpiniile.]

Animal with a short annulated muzzle
;
tentacles two lateral,

subulate
;
eyes subsessile on tbe outer side of tbe base of tbe

tentacles
;

sides simple
;

foot moderate, truncated in front,

acute, and keeled above behind, with a concavity in tbe front

part
;
lateral and central teeth large, irregular, lobed, or den-

tated ; operculum wanting.

Shell beliciform, shining, imperforated
;
base callous

;
the

septa between tbe upper whorls absorbed as in Helicina and

Stoastoma.

This family is most nearly related to Uelicinidoe.

Ceres, Gray, 1856.

Etymology
,
Ceres

,
tbe goddess of corn.

Type Caroeolla eolina, Duclos.
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Shell carinated, upper surface rugose, epidermis thin
; callous

beneath, shining; columella with one tooth or fold; lamelli-
ferous on both sides of the aperture

;
peristome straight, slightly

thickened.

“The lingual membrane of C. Salleana, Cuming, is broad,
elongate, with numerous longitudinal series of teeth. Teeth
00- 5 • 1 • 5 • 00; the central tooth (o, Fig. 17) oblong, distinct, with

a broad simple reflexed tip
;
the first and second lateral teeth

(1 and 2) rather broader than the central one, with a three-

toothed recurved tip
;
the third (3) narrow, elongate, with a

slightly recurved end
;
the fourth and fifth (4 and 5) much

larger, oblong, and irregular shaped
;
the fourth about half as

wide as the fifth, with three or four dentations on the inner side

of the upper edge
;
the fifth very large, broad, with a large

subcentral reflexed lobe
;
the lateral teeth are very numerous,

subequal, similar, compressed, transparent, with a recurved

tip, those of the inner teeth of the series being bifid.”—(Gray.)

Distribution
,
2 species. Mexico.

Proserpina, Gray, 1840.*

Etymology
,
Proserpina

,
the daughter of Ceres.

Type
,
P. nitida, Gray.

Synonym
,
Odontostoma, D’Orbigny.

Shell globose or depressed, smooth, shining
;
columella with

one fold
;
body of the penultimate whorl provided with one

or many spiral plaits, or wanting
;
aperture lunate, contracted

often by palatal laminae
;
peristome thin, straight.

P. Swiftii has the columella fold only, and is the sole repre-

sentative of the family at present known to inhabit South

America.

Distribution
,
7 species. Cuba, Jamaica, Venezuela.

* See p. 289.
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Proserpinella, Bland, 1865.

Etymology diminutive of Proserpina.

Type, P. Berendti, Bland.

Distribution, Mexico, 3000 to 4,000 feet.

Shell as in Proserpina

;

columella fold absent
; aperture with

e parietal lamelliform plait.

[Family Helicinid^sj
ontains :

—

Helicina
(
Lucidella

,
Trochatella, Alcadia).

Schasicheila. Shell with very close, long, spiral, epidermal
fringes. Distribution, 5 species. Central America and the

Bahamas.
Perenna, Guppy, 1867 ; P. lamellosa, Guppy, Trinidad. Shell

’ike Helicina, depressed
;
whorls lirate and carinate. Operculum

thin, suboval, concentrically striated; nucleus subcentral.

Animal like Helicina. Distribution
,

2 species. Trinidad,

Yucatan.

Bourciera, Pfeiffer, 1851.

Type, B. helicinseformis, Pf.

Shell like Helicina, dull, and without the columellar callosity
;

columella toothed beneath
;
aperture ovate

;
peristome spread- •

ing. Lingual dentition agrees with that of Helicina. Oper-
culum ovate, horny, few-whorled.

Distribution, 2 species. South America.

Stoastoma, and

Georissa, Blanford, 1864.

Type, Hydrocena pyxis, Benson.

Animal furnished with hemispherical lobes in the place of

tentacles
;
eyes normal

;
foot short, rotund. Operculum semi-

oval, no spiral structure as in Helicina ; excentrically striated,

testaceous, transparent.

Shell resembling that of Hydrocena, imperforated, small, il

conical, amber-, or reddish-coloured, spirally sulcated or striated..

Distribution
,
6 species. Adhering to limestone rocks, India.

[Family Aciculole.]

The genera enumerated in this family are :

—

Aoicula, Geo-*
melania, Chittya, and Truncatella, the last with the follow-* tj

iug
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Sub-genus :

—

Tciheitia

,

H. and A. Adams, 1863.

Type, Truncatella porrecta, Gould, Taheiti. Operculum
shelly, furnished with erect radiating lamellae. Aperture of shell

ovate
;
last whorl separate

;
peristome continuous, expanded.

Order III.

—

Opistho-brajstcsiata.

Family I.—Tornatellid2e.

Etallonia, Deshayes, 1864.

Dedicated to M. Etallon, a French palaeontologist.

Type
,
E. cytharella, Desh.

Shell ovate, subfusiform, resembling certain small Mitres;

spire short, conical, obtuse, few-whorled
;
aperture elongated,

narrow, base entire, subemarginate
;

lip simple, acute, arched

;

columella thick, cylindrical, twisted in the middle to resemble

an obtuse plait
; acute anteriorly.

Distribution
,
3 species. Eocene. Paris basin, Yalognes.

Act^onella.—Sub-genus, Volvulina, Stoliczka, 1865 ;

(Actaeonella part, Meek, 1863).

Type, Yolvaria laevis, Sowerby.
Shell ovate, volvuliform, involute, more or less attenuate

above, widest below the middle, entirely without any traces of

a spire.

Fossil, 5 species. Cretaceous. Germany, Syria.

Family YI.

—

Dordle.

Angasiella, Crosse, 1864.

Dedicated to Mr. G. F. Angas.

Type
,
A. Edwardsi, Port Jackson.

Animal elongated, rounded in front, attenuated and pointed

behind ;
mantle covering the head and foot ; dorsal tentacles

two, clavate as in Doris

;

gills plumose, less numerous, and

placed in front of the anus as in Triopa, and occupying the

median part of the back, a more forward position than in others

of the Doridae.

Plocamophortjs, Euppell.

Example, P. Ceylonicus, Kelaart sp.

Synonym, Peplidia, Lowe; ? Gymnodoris, Stimpson.

Animal, similar to Polycera, but the tentacles are retractile

within sheaths.

Distribution, 3 species. Madeira, Australia, Ceylon.
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Kalinga, Alder and Hancock, 1863.

Etymology
,
an old Indian name for Telinguna.

Type, K. ornata, Aid. and Han. Coromandel coast.

Animal with an obtusely rounded body
;
branchiae plumose,'

non -retractile, surrounding the vent, but placed separately at ai

little distance from it on the posterior part of the back.

[Family Dorldopsiil®, Alder and Hancock, 1863.]

Dorsal tentacles retractile within sheaths
;
no oral tentacles,-.

Tongue atrophied, buccal bulb modified into a delicate suctorial

retractile proboscis
;
mantle devoid of spicula.

Dortdopsis, Alder and Hancock, 1863.

Body depressed, oval or elliptical
;
mantle covering the heac

and foot, smooth, or with soft warty tubercles
;
dorsal tentacle:

laminated
;
head minute, generally produced into small latera

lobes, without oral tentacles
;

branchiae plumose, wholly o

partially surrounding the vent on the media-dorsal line, retrac.

tile within a common cavity.

Distribution
,
10 species. East Indies, China, Madeira.

Family VJJL.—Tritoniail®.*

Hero, Loven.

Example, H. formosa, Lov.

Animal with no mantle
;
tentacles two, linear, simple non

retractile ;
veil plain, produced at the sides, gills branched c

umbellated. Tongue with a large central denticulated spint

and two simple lateral spines. Jaws corneous.

[Family EoLiDiDiE.]

Phidiana, Gray.

Example, P. Patagonica, D’Orbigny.

Animal with a stout body; dorsal tentacles clavate, laminatec

oval tentacles very large
;

gills in close transverse rows ;
sid*

of the foot rounded.

[Family Eolid^s.]

Madrella, Alder and Hancock, 1863.

Type, M. ferruginosa, Aid. and Han. India.

Animal ovate, depressed, with a distinct cloak. Dorsal tei

tacles with the upper portion papillated: no oral tentacles. He* 1

broad, with a semilunar veil. Branchiae papillose or linea

placed in several rows round the margin of the cloak. An -

• See p. 332.
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lateral. Tongue narrow, with, three pectinated plates in each

row. Jaws large and strong, margins without denticulatiom:.

This genus is closely related to Antiopa.

Phyllobraatchus, Alder and Hancock, 1863.

Type
,
Proctonotus orientalis, Kelaart. India.

Animal elongated, flattened on the back, angulated at the

sides, without a distinct cloak. Tentacles two, dorsal, longitudi-

nally folded, bifurcate above, non-retractile. Head produced

at the sides into angulated and folded expansions. Branchise

leaf-like, with distinct foot-stalks, arranged in several rows
along the sides of the back and round the head in front. Anus
lateral. The tongue resembles that of Hermcea.

CLASS IY.—BBACHIOPODA.*

Family I.

—

TEREBRATULiDiE.+

Terebratula ^see p. 363).

Sub-genus, Rensselceria, Hall, 1859.

Dedicated to the late Hon. Stephen Van Bensselaer.

Examples
,
B. ovoides, Hall, Fig. 18 ;

Terebratula strigiceps,

Homer.
Shell ovoid or suborbicular, without mesial fold or sinus

;

beak prominent, acute, more or less

incurved
;

foramen terminal, some-
times concealed. Yentral valve with
two diverging cardinal teeth supported
by strong dental plates. Dorsal valve

with the dental sockets between the

shell and a strong process from which
the slender crura proceed, first in a

direct line, and then one division of

each, diverging into the centre of the

ventralvalve, terminate in acute points.

On the other side the divisions extend
nearly at right angles to the axis of

the shell into the cavity of the dorsal

valve
;
and thence bending abruptly

forward and gradually converging,

terminate above the centre of the shell of li. ovoides, showing the thick-

in a thin flattened or longitudinally

concave plate. longitudinal plate.

* See p. 3G4. t See p. 368,
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Rensselceria, if not synonymous with, is closely related to,*,

Meganteris.

Fossil
,

11 species. Silurian to Devonian. Europe, Northh

America.

Centronella, Billings, 1859.

Etymology
,
diminutive of kentron, a spur.

Type, Bhynchonella glans-fagea, Hall.

Shell having the general form of Tcrebratula. Dorsal valve-5

with a loop consisting of two riband-like lamellae, which weree

united at an acute angle at the point of greatest extension,

whence they recurve in a thin vertical plate which is not:

attached at either margin, approaching in some respects too

Wcildheimia.

Distribution
,
4 species. Devonian. North America.

Leptoccelia, Hall, 1859. (Coelospira, Hall).

Appears to differ from Centronella only in consisting off

species which have the surface ribbed instead of smooth.

Distribution
,
9 species. Mid. Silurian—Devonian. Europe,

North America. No true Terebratulae have been found in.,

beds older than the Devonian.

Family H.

—

Spiriferiile.*

Syringothyris, Winchell, 1863.

Fig. 19. Section through the' beak of the ventral valve of S. typa (Winchell).

I, dental plates or lamellae ; t, tube incomplete
; r, mesial ridge.

Examples
,
S. typa, Winchell, Fig. 19; Spirifera distans, Sow.

Shell like that of Spirifera, with an elongated hinge-line.

Ventral valve with a broad mesial sinus, a very broad area, and

a narrow triangular fissure closed towards the apex by an

external convex pseudo-deltidium
;
beneath which, and diverg-

ing from it, is another transverse plate connecting the vertical

dental lamellae, which are incurved so as to nearly join their

inferior edges, thus forming a fissured tube, which projects

beyond the limits of the plate from which it originates into the

interior of the shell. A low median ridge extends from the



BRACHIOPODA.

beak to the anterior part of the valve. Dorsal valve depressed

(

without an area, and with a distinct mesial fold. Shell-structure

punctate.

Fossil, 2 species. Carboniferous. United States, Ireland,

Belgium.

Cyrtina, Davidson, 1858.

Etymology, modified from the diminutive
(
Cyrtidium

)
of

Cyrtia.

Examples
,
C. heteroclyta, C. Demar-

I

lii, and C. septosa.

Shell resembling Spirifera, but with-

out the vertical shelly plates which
I diverge from the extremity of the beak.

Interior of ventral valve with two con-

|
tiguous vertical septa, which coalesce

j
into one median plate, which extends

from the extremity of the beak to within

I a short distance of the frontal margin,

and then diverges to form dental plates,
7-, , m -i n • Cyrtina heteroclyta. a. Area

:

3 as in Pentamerus. The fissure IS CO- Septum
; v, Dental plates ; d,

i vered by an arch-shaped deltidium
;

deitidium ; x, v-shaped chamber.

1 but in 0. Demarlii the median septum is continued as far as

j the under surface of the deltidium, and the dental plates are

: fixed to the sides, instead of the upper edge, as in C. heteroclyta

[ and C. septosa.
1 ‘ Spiral coils having the same position as in Spirifera, but

I the two first coils are connected a little in front of the mid-

!
length by an apparatus somewhat like that of Spirigera, but

' not so complicated. A very slender process springs upwards
1 towards the ventral valve from each coil, and, at a height of

about one line, curves forwards. The two then unite and fom
a single band, which extends forwards to about the front of the

I coil, and there ends in an obtuse point.”—(Billings.)

Distribution
, 9 species. Devonian—Trias. Europe and

North America.

Meristella, Hall, 1860.

Etymology, diminutive of Merista, an allied genus.

Examples, Atrypa tumida, Dal. ; Meristella lsevis, Hall.

Shell oval, ovoid, orbicular or transverse. Valves unequally

convex, with or without a median fold and sinus
;
beak appa-

rently imperforate, incurved ;
area none. Surface smooth or
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concentrically striated. Dorsal valve with a longitudinal

septum
;
upper part of the ventral valve with a deep sub-

triangular muscular impression which unites with the rostral

cavity.

The species of this genus are Meristce without the peculiar

appendage of the ventral valve.

Distribution
,
17 species. Silurian—Devonian. Europe, North i

America.

The forms marked by plications on the mesial fold and sinus,

and sometimes with obscure or distinct plications on the lateral

portions of the shell, constitute the genus Leiorhyhchtjs, Hall.

.

4 species. Devonian. United States.

Charionella, Billings, 1861.

Synonym, Cryptonella, Hall, 1861.

Type
,
Athyris scitula.

Shell resembling Athyris, but more elongate-ovate or ap-
proaching to Terehratula inform. Internal spires as in. Athyris

and Merista, but the dorsal hinge-plate is either obsolete along,

the middle, or anchylosed to the bottom of the valve. Foramen
terminal, bounded on the lower side by one or two deltidial

pieces, or by a portion of the shell. The mesial septum in the

dorsal valve is either absent or rudimentary.

Distribution
,
15 species. Devonian. America, Spain.

Nucleospira, Hall, 1859.

Etymology, nucleus, and spira.

Types, Spirifer pisum, Sowerby
; Nucleospira ventricosa,

Hali, Digs. 21, 22, 23.

Fig SI. Fig 22. Fig 23.

Nucleospira ventricosa.

Fig. 21, interior of the dorsal valve. Fig. 22, interior of the ventral valve. Fig. 23,
interior of the dorsal valve, with a portion of the ventral valve attached.

J, cardinal process ; c c, crural processes ; b b , dental pockets ; r, muscular impres-
sions ; s. medio-longitudinal septum; 1 1, teeth; 2- a tluttened space or false area
beneath the beck. {Halt.)
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Shell punctate
;
spheroidal

;
beaked

;
hinge line shorter than

the width of the shell
;
cardinal extremities rounded. Internal

spires as in Spirifera. Ventral valve with a flattened space or

false area beneath the beak, on each side of which, at the base,

is a strong tooth
;
a narrow medio-longitudinal septum extends

from the beak to the base. Dorsal valve furnished with a strong

spatulate cardinal process, which, rising vertically from the

cardinal margin, is closely grasped at its base by the cardinal

teeth of the other valve
;
and thence bending abruptly upwards,

and expanding, is projected into the cavity of the opposite beak,

lying close upon the under side of the false area. Cardinal pro-

cess grooved to allow of the passage of the peduncle, for the

protrusion of which a minute foramen is sometimes observed in

the beak. The crural processes originate at the base of the

cardinal process. A medio-longitudinal septum as in the ventral

valve.

Surface of shell apparently smooth, under a lens punctate

;

when perfect, covered with minute hair-like spines.

The larger species of this genus present some analogy in

external appearance with Spirigera, and the presence of internal

spires increases the similarity. The cardinal teeth resemble those

of Spirigera and Merista. In form, and in the punctated test, it

simulates Magas; while the elongate cardinal process of the

dorsal valve resembles that structure in Thecidium.

Distribution
,
7 species. Silurian. United States, England

Trematospira, Hall, 1859.

Etymology
,
trema, a foramen, and spira.

Example
,
T. multistriata, Hall.

Shell transverse, elliptical, or subrhomboidal, furnished with

internal spires (arranged as in Spirifera)
;
hinge line shorter

than the width of the shell. Valves articulated by teeth and
sockets ; beak of ventral valve produced or incurved and trun-

cated by a small round perforation separated from the hinge

line by a deltidium. A deep triangular pit or foramen beneath

the beak, which is filled by the closely incurved beak of the dorsal

valve. False area sometimes defined.

Distribution
, 7 species. Upper Silurian—Middle Devonian.

United States.

This genus and the next appear to be closely related to

Iietzia.
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RnYNCHOSPmA, Hall, 1859.

Etymology
,

pvyxog, a beak, and spira

;

in allusion to its

similarity in form to Rhynchonella
,
and haying internal spires.

Type, Waldheimia formosa, Hall.

Shell somewhat similar to Rhynchonella
,
but usually more

symmetrically rounded, and with less distinct mesial sinuosities

;

and in these characters they resemble Waldheimia.

Valves articulated by teeth and sockets, similar to those of

Nucleospira
;

the crura supporting two conical spires. The
cardinal process of the dorsal valve is a broad emarginate plate

;

beak of the ventral valve largely perforated. Surface plicated

or striated.

Distribution, 7 species. Silurian—Devonian. United States,

Russia.

Atrypa (see p. 378).

The internal appendages of Atrypa reticularis (see Fig. 24)

consist of a pair of spiral cones, placed side by side, with their

apices directed towards the cavity of the dorsal valve; the

lamellae have their origin on the socket-walls, and run parallel

with the inner margin of the valve.
“ The spiral cones are connected by
an entire and continuous loop, which
is confined to the rostral part of the

shell. The loop arisesfromthe posterior
portion of the first volutions of the

spires, and curves gently forward
and upward

;
the central or elevated

portion is situated between and be-

hind the cones, and forms a more or

less abrupt curve, or is prolonged

into a point directed towards the

dorsal valve. The existence and form of this loop have been

ascertained in several different varieties of A. reticularis, as -

well as in A. spinosa, Hall.”—(Whitfield.)

Sub-genus, Zygospira, Hall, 1862.

Synonym, Stenocisma, Conrad, 1847. Spiral cones connected

by an entire and continuous loop in a very similar manner to

that shown to exist in Atrypa reticularis ; but the loop having ;

its connection with the spiral laraelloe at a point relatively more
distant from their origin on the hinge plate, and passing over,

or in front of the spires.
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Family III.—Rhynchonellid.®.*

Eatonta, Hall, 1859.

Dedicated to the late Professor Amos Eaton.

Examples
,
Atrypa peculiaris, Conrad

; A. singnlaris, Vanuxem.
Shell like that of Rhynchonella ; the lower half of the ventral

valve with a broad deep sinus. Valves articulating by means
of two teeth in the ventral valve, with corresponding sockets in

the dorsal valve, and a median septum embraced between the

deeply bifurcating cardinal process of the opposite one.

Dorsal valve with four crural processes
;
in the ventral valve

the dental plates are represented by elevated lamellae surround-

ing the muscular impression, which is much stronger and differs

in some respects from that of Rhynchonella.

Fossil

,

7 species. Upper Silurian. United States.

Camerella, Billings, 1859.

Examples
,
C. Volborthi, Billings

;
Atrypa extans, Hall.

Synonym
,
Triplesia, Hall, 1859.

Ventral valve with a small triangular chamber beneath the

beak, supported by a short mesial septum as in Pentamerus.

Dorsal valve with a single mesial septum and two short lamellae

for the support of the oral appendages, as in Rhynchonella.

Surface smooth or obscurely plicated.

Distribution, 9 species. Lower Silurian. North America.

Eichwaldia, Billings, 1858.

Dedicated to Professor Eichwald, the celebrated Russian

palaeontologist.

Type, E. subtrigonalis, Lower Silurian. Canada.

Shell with the ventral valve perforated on the umbo for the

i passage of a peduncle
; the place of the foramen beneath the

i beak being occupied by an imperforate concave plate ;
the in-

i terior of each valve divided by a medio-longitudinal ridge, that

I

of the dorsal valve very prominent ;
hinge and teeth sockets

wanting.

The internal structure of the ventral valve somewhat resern-

: bles that of Pentamerus or Camorophoria.

Distribution, 3 species. Silurian, Canada
;
England.

. Stricklaivdinia, Billings, 1863.

Dedicated to the late Professor H. E. Strickland.

Synonyms, Stricklandia, Billings, 1859 (non Buckman),
Rensselseria (pars), Hall.

* See p. 875.
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Type

,

Pentamerus lens, Sowerby.
Shell usually large, elongate-oval, &c.

;
valves nearly equals

never globose ; a short mesial septum in the interior of the ven-

tral valve supporting a small triangular chamber beneath the

beak as in Pentamerus ; in the dorsal valve no longitudinal septa,

spires, or loop, the whole of the internal solid organs consisting

of two short or rudimentary dental plates, which in some spe-

cies bear prolonged calcified processes for the support of the

cirrated arms. A more or less developed area in the ventral valve.

In S. Icevis and S. microcamerus the hinge line is straight and
much extended. In S. Arachne, Billings, the area of the ven-

tral valve is so much developed as to give the whole shell the

external appearance of an Orthis.

Distribution, 10 species. Middle Silurian, Europe, America.

S. elongata
,
Yanuxem, is the only species known in the Devonian

rocks.

Family IV.— Orthhle.*

Skenidium, Hall, 1861.

Etymology
,
shenidion, a little tent.

Type, Orthis insignis.

Shell having the general aspect of Orthis, except in the ex-

treme elevation of the ventral valve
;
cardinal process prolonged

into a median septum, which extends to the base or front mar- •

gin of the shell, and occasionally bifurcates at this lower ex-

tremity. Area large and triangular in the typical species.

Distribution, 3 species. Silurian, United States.

Streptorhyuchus, King, 1850 (see p. 380).

Streptorhynchus pelargonatus.

Fig. 25.—Interior ot the ventral valve
;

t, teeth ; a, cardinal muscular impressions.

Fig. 26.—Interior of the dorsal valve ;
s, sockets

;
v, cardinal process ; r, adductor scar

Etymology, strepto, I bend or twist
;
rhynchos, a beak.

Types, S. pelargonatus, Schloth. sp.
; S. Devonica, D’Orb

* See p. 379.
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Shell inequivalved, convex or concavo-convex, externally

striated
;
hinge line rather shorter than the width of the shell

dorsal valve semicircular, with a small narrow area. Ventral

valve with a prolonged and oftentimes bent beak
;
area trian-

gular, with a fissure covered by a convex pseudo-deltidium. No
foramen is observable, but the cardinal process is at times seen

partially extending under the deltidium (Fig. 26).

Interior of ventral valve, with a strong hinge-work on either

side at the base of the fissure, supported by a dental plate

(Fig. 25, t) ;
muscular scars two, elongated, oval, deeply exca-

vated, separated by a wide mesial ridge (Fig. 26, r).

Interior of dorsal valve with a largely developed cardinal

process, composed of two projections, grooved or bidentated

towards the extremity of their outer surface
;

socket plates

large, and partly united to the lower portion of the cardinal

process
;
adductor scars quadruple, occupying more than a

third of the length of the valve, and arranged in pairs, divided

by a short rounded mesial ridge.

This genus is intermediate between Orthis and Strophomena.

Distribution
,
6 species. Sil.—Perm. Europe, Asia, America,

and Australia.

Tropidolepttjs, Hall, 1859.

Etymology
,

tropis
,
a keel, and leptos, thin

;
the carinated

ventral valve and shallow visceral cavity, in its analogy with

Leptcena. (See “ Peg. Bep.,” 1856, p. 3.)

Type
,
Strophomena carinata, Conrad.

Shell transversely oval, or longitudinally semi-elliptical,

articulating by teeth and sockets, hinge line about equal to the

breadth of the shell. Ventral valve convex, with a linear area

and triangular foramen in the margin of the area
;
from the inner

edges of this proceed the dental lamellae, which are separated

from the area by a narrow groove strongly crenulated on the

outer edge, and extending obliquely outwards, terminating in a

low ridge which partially surrounds the muscular impression

;

dorsal valve concave
;

cardinal process prominent, wedge-

shaped, supporting the bases of the crura ;
dental fossets crenu-

lated, surface plicated
;
shell structure punctated.

Distribution
,
2 species. Devonian. United States.

Vittjllna, Hall, 1861.

Etymology
,
Vitula, a goddess.

Type
, V. pustulosa. Devonian. New York.
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Shell resembles that of Tropidoleptus, but the dental processes 3

are not crenulated, nor distinctly separated from the area as in 1

that genus.

Amphiolina, Laube, 1865.

Etymology, amphi, about, and clino, a slope.

Type, A. dubia, Munster (Producta).

Shell inequivalve circular, excavated, smooth ; ventral valve

convex, beak short
;
perforated ; dorsal concave

;
hinge line very

short and suboblique; area wanting
;
deltidium triangular, dis-

tinct
;

structure of the test fibrous, squamose
;

externally

Amphiclina resembles some Leptsense, the shell structure is very
similar.

Distribution, 2 species. St. Cassian, Austria.

Calceola. “ Within the last few years the researches of Pro-

fessors Suess and Lindstrom have thrown considerable doubt as

to this genus belonging to the Brachiopoda.” . . “If a bra-

chiopod it seems the most abnormal of all its genera.”—David-
son (1865).

Family VIII.—Lingulid^e.*

Lingulella, Salter, 1866.

Etymology, diminutive of Lingula.

Type

,

Lingula Davisii, M'Coy.
‘

‘ Shell nearly equivalve, broad oblong, the ventral valve

pointed, with a distinct pedicle-groove. Muscular sears strong,

nearly as in Obolus, but the pair of anterior retractors are more
linear than in Obolus, and the sliding muscles small, and not

quite external as in ObolusT—(Salter.)

Distribution
,

3 species. Lower Silurian. Ireland, Wales,

Norway.

Lingulepis, Hall, 1863.

Etymology
,
lingula, a little tongue

;
lepis, a scale.

Type, Lingula pinniformis, Owen.
Shell thin, subovate, or subtrigonal

;
composition and struc-

ture as in Lingula. Ventral or larger valve with beak more or

less produced and pointed
;
visceral scar trilobed, with a longi-

tudinal raised mesial line or septum—lateral divisions diverging,

and usually longer than the middle one
;
dorsal or smaller valve

with the beak less produced than that of the other ;
visceral

scar flabelliform.

Distribution
,
4 species. Silurian, America.

* See p. 390.
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Trimerella, Billings, 1863.

Shell allied to that of Oholus

,

from which it differs in the pos-

session in the interior of each valve of three longitudinal septa

of variable length, which support a horizontal or concave plate.

Distribution
,
2 species. Silurian. Canada.

Obolella, Billings, 1861.

Etymology
,
diminutive of Obolus.

Synonym, (?) Keyserlingia, Pander.

Type, Obolella chromatica, Billings.

“ Shell ovate, circular or subquadrate, convex or plano-con-

vex
;
ventral valve with a false area, which is sometimes minute,

and usually grooved for the passage of the peduncle; dorsal

valve either with or without an area ; muscular scars in the

ventral valve, four
;

one pair in front of the beak near the

middle, or in the upper half of the shell, and the others situated

one on each side near the cardinal edge
;
shell calcareous

;
sur-

face concentrically striated, sometimes with thin extended larael-

lose edges.”

“In general form these small shells somewhat resemble

Obolus, but the arrangement of the muscular impressions is

different. In Obolus the two central scars have their smaller

extremities directed downwards, converging towards each other -

but in this genus the arrangement is exactly the reverse.”

—

(Billings.)

Distribution, 12 species. Lower Silurian. United States,

Canada, England, Spain.

CLASS PTEROPODA.*

Hermiceratites, Eichwald, 1840.

Shell cylindrical or semi-cylindrical, elongated, straight, with

a dark brown corneous epidermis, furnished with a straight,

median siphuncle, which does not traverse any chambers.

Fossil, 3 species. Middle Silurian. Russia.

Salterella, Billings, 1861.

Dedicated to Mr. J. W. Salter, late Palaeontologist to tho

Geological Survey of Great Britain.

Shell small, slender, conical, straight, consisting of many
* See p. 346.
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cones placed one within the other
;
the transverse section of the

tubes is circular or subtriangular
;
the surface is transversely

or longitudinally striated.

Fossil, 3 species. Lower Silurian. Canada.

Phragmotheca, Barrande, 1867.

Type, P. Bohemica. Upper Silurian. Bohemia.

Shell like that of Pterotheca, but chambered.

CLASS CONCHIFERA.*

[Family Anomlule.]

The genera included are : Anomia
(
Limanomia

) (p. 408),

Placunomia (p. 409), Placuna (p. 409), Carolia (p. 410),

Placunopsis (p. 410), and Placenta (p. 410).

Family I.—OsTREHLE.f

The genera enumerated are Ostrea
(
Gryphoea

,
Exogyra

)
and

Pernostrcea, Munier-Chalmas, 1864.

Derivation from Pema and Ostrea.

Example, Ostrea Luciensis, D’Orbigny.

Shell more or less thick, adherent by the left valve, sub-

circular, squarish, or trapezoidal, nearly equilateral, inequi-

valve ;
test foliaceous, subnacreous, resembling that of Ostrea,

no fibrous cortical layers; umbones obsolete; hinge line di-

verging more or less broad, with 4 to 8 vertical ligamenta'

furrows, some long and deep, others short and rudimentary.

Muscular impression subcircular or semilunar, deeper in the

fixed valve than in the other.

The species of this genus, with the exception of the liga-

mental pits, have nearly all the characters of Ostrea ; they serve

to link the families Ostreidce and Aviculidce.

Distribution, 7 species. Middle Lias— ,
Forest Marble.

France, England.

[Family Pectinid^e.]

The genera are Pecten
(
Neithea

,
Pallium), Hemipecten

(p. 412), Hinnites (p. 412), Lima (p. 412), Spondylus (p. 413),

Pedum (p. 414), Plicatula (p. 414), and the following addi-

tional genera and sub-genera :

—

* See p. 393.
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Pernopecten, Winchell, 1865.

Derivation
,
Perna and Pecten, from a combination of some of

the characters of the two genera.

Type, Aviculopecten limaeformis, White and Whitfield.

Shell subequivalve, inequilateral, auriculated; hinge line

straight, with a central triangular cartilage pit and a transverse

plate, with smaller lateral cartilage pits diminishing in size and
depth from the centre outwards.

Pernopecten agrees with Amusium in its subsymmetrical ears,

cardinal cartilage pit, and in the absence of radiating ridges,

but differs in its straight hinge line and lateral cartilage pits.

Fossil, 7 species. Carboniferous limestone. Michigan, Bel-

gium, Nassau. Probably others referred to Avicula, Pterinea,

and more especially to Aviculopecten, Amusium, and Pecten.

Avicttlopecten (p. 417) does not possess the prismatic of the

Aviculidce, but the peculiar corrugated tubular structure of the

Pectinidce (Meek). It bears the same relations to existing

Pectens as Pterinea does to existing Avioulas.

Plicattjxa (see p. 414).

Sub-genus, Harpax (Parkinson, 1811), Deslongchamps, 1858.

Example
,
Harpax Parkinsoni, Brown.

Hinge of attached valve consisting of a flattened triangular

plate, traversed by a central more or less perpendicular liga-

mental furrow, exterior to which are slightly marked diverging

6ulci to receive the elevated borders of the ligamental groove

in the other valve
;
the outer borders of the plate form length-

ened and elevated dental processes. Hinge plate of free valve

traversed mesially by the ligamental groove, the borders to

which are elevated and but slightly diverging ;
exterior to

these are strongly impressed grooves to receive the dental pro-

cesses of the other valve.

Fossil, 16 species. Lias and Lower Oolites. France and

England.

Terquemia, Tate, 1867.

Dedicated to M. 0. Terquem, an eminent palaeontologist.

Example, T. Heberti, Terquem, Mem. Soc. Geol. de Fr., vol.

viii. p. 106, t. 13, f. 1—3, 1865.

Synonym', Carpentcria, E. Deslongchamps, 1858 (
non Gray,

1856.

Shell inequivalve, subequilateral, attached by the umbonal

portion of the right valve ;
the left valve slightly concave,
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smooth, and ornamented posteriorly, as also the free portion i

of the right valve, by concentric plications or radiating ribs.

Hinge area triangular, transverse, striated in the same >

direction, edentulous, sometimes produced in the middle line
;

ligamental furrow median, longitudinal, straight, rather nar-

row. Muscular scar near the posterior margin; pallial line

wanting. Externally the shells of this genus resemble those i

of Hinnites and Ostrea.

Fossil, 5 species. Lower— Upper Lias. France, Germany,
Great Britain.

Family II.—Aviculide.*

Sub-family 1 .
—Pterieeiiob. Cartilage contained in a

series of linear furrows nearly parallel to the cardinal margin
;

hinge-margin broad, flat; anterior muscular scar moderately

developed and deep. Extinct.

Genus :

—

Pterinea (probably includes the Silurian and

Devonian species referred to Avicula).

Sub-genus :

—

Eopteria, Billings
;

E. Typica, L. Sil. New-
foundland. Valves equally convex, hinge with an external (?)

ligament.

Monopteria, Meek, 1865.

Type, Gervillia longispina, Cox. Coal Measures. Kentucky.

Hinge edentulous
;
anterior muscular scar faint, as in Avicula.

Myalina (see p. 421). Ambojstychia (p. 417), (?) Actino-

DESMA, and Pteroperna (p. 416). A. Casei (Megapterici

,

Meek),

Lower Silurian, Indiana, differs from the typical forms of the

genus in the great development of its posterior wing.

Sub-family 2.

—

Avictjllnte. Cartilage pit single, defined

;

anterior muscular scar very small.

Genera

:

—Avicula
(
Maleagrina

,
Malleus), Vulsella (p. 416)

;

Aucella (p. 416), Monotis (p. 417), Halobia (p. 417), Posido-

nomya (?) Cardiola (p. 417) ;
Eurydesma (p. 417).

Sub-family 3.—PERNHD2E. Cartilage contained in a series

of transverse furrows. Anterior muscular scar generally very

small.

Genera:

—

Perna (p. 418), Ceenatula (p. 418), Hypotrema
(p. 418), Gervillia (p. 418), Bakewellia (p. 418), and Inoce-

ramus (p. 419), and the following additional genera :

—

* See p. 415.
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Hornesia, Laube, 1865.

Dedicated to Director Dr. Moriz Hornes.
Type

,

Gervillia socialis, Scklotb, St. Cassian.

Differs from the typical Gervillise by the peculiar structure of

the hinge, and by a more or less lengthened septum going

through the cavity of the umbones. The genus is intermediate

between Cassianella and Gervillia.

Nayadena, Munier-Chalmas, 1863.

Type, N. Heberti, Munier, Cenonamian, Aubeterre.

Shell resembling a transverse Vulsella, rostrated posteriorly
;

the internal fibrous layer is wanting.

Eligmtjs, E. Deslongchamps, 1856.

Etymology, eAiy/xos, a sinuosity, in allusion to the sinuosities

of the borders of the post-apical opening.

Type, E. polytypus, E. Deslong. Fig. 27

Fig. 27.—Eligmus Polytypus.

Animal unknown.
Shell free, or perhaps attached by a byssus, nearly equi-

valve, inequilateral; ovate or cylindrical, more or less com-
pressed; anterior extremity inflated, and shorter than the

attenuated posterior one. Test rather thick, foliaceous. Um
bones inflated, slightly depressed or flattened, diverging and

directed backwards. Valves closed at both extremities, with

an unsymmetrical (byssal ?) sinus, s, behind the umbones

;

ornamented by oblique, radiating carinated ribs. Hinge

short, straight, edentulous
;
ligamental area triangular, with a

superficial pit, l. Muscular scar single, situated on the freo
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end of a spoon-shaped process, p, which originates from beneath
the umhonal cavity, pallial line wanting.

Distribution, 3 species. Inferior Oolite, and Great Oolite.

Maine-et-Loire, Calvados, B,.dn, Galicia.

The internal process of Eligmus has no analogy with that of

the Myce and Anatince, which in them supports the cartilage,

and is an internal prolongation of the hinge
;
whilst that of

Eligmus gives attachment to the adductor muscle, and arises

from beneath the hinge. Eligmus is related through Vulsella

Turonensis, Dujardin, to Vulsella; the test, however, is not

fibrous, and M. Munier supposes that the internal nacreous

layer has been destroyed by fossilization.

Casslanella, Beyrich, 1861.

Synonym, Gryphorhynchus, Meek, 1864.

Type, Avicula gryphoeata, Munster.

Shell thick, sub-hemispherical
;
right valve flat or convave,

the left very gibbous; no defined byssal sinus. Umbones
sub-central, hinge line equalling the greatest length of the

shell, in both valves with a wide well-defined cardinal area

;

ears sub-equal, not produced. Hinge with several small irre-

gular teeth near the middle. Surface striated.

Fossil, 6 species. Upper Trias— L. Lias. Austria, Bavaria,

Himalayas.

Sub-family 4.

—

Pinniince.

Genus :

—

Pinna. Sub-genus, Aviculopinna, Meek.
Type, Pinna prisca, Munster. Permian.

Shell nearly or quite equivalve, beaks not terminal. The
general aspect of the shell seems to be intermediate between
Pinna and Avicula.

Trichites (see p. 420).

Family III.

—

Mytilhle.*

Modiolajria, Beck (Jeffreys, 1863) (see p. 422).

Derivation

,

allied to the genus Modiola of Lamarck.
Example, Mytilus discors, Linne.

Synonyms, Lanistes, Humphreys
;
Lanistina, Gray.

Animal with the mantle folded in front into a wide incur-

rent tube, and behind into a conical excurrent tube
;
foot strap-

shaped.

Shell rhomboidal, sculptured by two rows (one on each side)

* See p. 420
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ot striae, which radiate from the beaks, leaving the middle
portion smooth, umbones incurved, hinge edentulous or cre-

nulated, hinge-plate finely notched.

Distribution, Temperate and Arctic seas. The four British

species occur fossilised in the Bed and Coralline Crags and
newer Tertiaries. Several species in the Upper Triassic and
Jurassic formations, referred to Mudiola, appear to belong here.

Crenella, Brown (see p. 422).

Etymology, diminutive of crena, a notch.

Example, Mytilus decussatus, Montagu.
Animal with the mantle open in front, and folded behind

into a sessile excurrent tube; foot cylindrical, the free end
being disk-like and issuing out of a sheath.

Shell oval or rhomboidal, nacreous, cancellated
;
umbones

straight, ligament small, hinge of each valve furnished with an
upright tooth, which is crenulated, as well as the hinge plate.

The animal does not spin a thick byssus, like Modiolaria,

but secretes only a single thread for attachment, and by means
of which it holds itself suspended in the water.

Distribution, 5 species. Low- water mark to 150 fathoms.

Norway, Iceland, Greenland, New England, Britain, France.

C. rhombea occurs in a fossil state in the Coralline Crag,

Sutton.

Prasina, Deshayes, 1863.

Type, P. Borbonica, Desh. Isle of Bourbon.

Shell oblong thick cordiform, valves closed, margins entire

inequilateral; lunule deep circular, projecting into the interior

of the right valve, left valve in the same place furnished with

dentiform tubercles
;

hinge line simple, arched
;

ligament

external, narrow
;
muscular scars two, unequal, sub-central.

Ajsthracoptera, Salter, 1863.

Etymology
,
anthrax, coal, and pteron, a wing.

Example, A. Carbonaria, Dawson, sp.

This genus includes the so-called Myalince, but they have

not the thick hinge-plate of the shells of that genus, and

species which have been described by Ludwig as belonging to

Dreissena. The form of the shell is triangular.

Fossil, 7 species of marine origin. Coal Measures. Great

Britain, Nova Scotia, Westphalia.
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Family IY.—Arcade.*

Limopsis. Sub-genus, Trigonocodia
,
Nyst.

Shell approaches Leda in form, and differs from Limopsis ina

the absence of the expanded ligamental area.

Fossil, 7 speoies. Eocene. Paris basin, Belgium, England,
United States.

Ctenodonta, Salter, 1851 (p. 427).

Type, Tellinomya nasuta, Hall.

Synonym, Tellinomya, Hall.

Shell closed, differs from Isourca in not haying the ligamental

area, the ventricose character, large and often subspiral beaks •

the surface of the shell is smooth or marked by lines of growth,

but never cancellated
;
hinge teeth small and numerous.

Fossil, 40 species. Silurian—Carboniferous. Europe, N.
America, Bolivia.

It is probable that most of the Palaeozoic species referred to

Nucula belong to Ctenodonta.

PALiEAJRCA, Hall, 1858.

Synonyms

,

Megalomus, Hall, 1852 ; Cyrtodonta, Billings,

1858; Cypricardites, Conrad, 1841.

Example, C. Canadensis, Billings.

Shell equivalve, inequilateral ;
umbones near the anterior end

or terminal
;
general form obliquely tumid, transversely sub-

rhomboidal ovate
;
posterior extremity larger than the anterior,

and usually broadly rounded; two to eight oblique anterior

teeth beneath, or a little in front of the umbones
; two to four

remote lateral teeth parallel with the hinge line
;
pallial line

simple ;
muscular scars two, anterior sometimes deeply exca-

vated
;
posterior superficial; ligament external.

Some species have a narrow area between or behind the

beaks.

Distribution
,
42 species. Silurian—Devonian. N. America

and N. Wales.

Sub-genus, Megambonia, Billings, 1858.

Synonym
,
Vanuxemia, Hall, 1858.

Shell ovate, beaks terminal, or nearly so ; anterior extremity

reduced to a small auriculate expansion, or obsolete.

Distribution
,
11 species. Silurian. N. America

* See p. 424.
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Family Y.—Teigoniad^.*

? Ischyeina, Billings, 1866.

Type, I. Winchelli, Billings.

Shell equivalve, inequilateral, two strong ridges radiating

from tlie beak in tbe interior of each valve.

Fossil, 2 species. L. and M. Silurian. Anticosti.

Family YI.

—

UmoNDLE.f

Antheacosia, King, 1856 (see p. 470).

Etymology, anthrax, carbon, in allusion to tbe carbonaceous

deposits in wbicb tbe genus is usually found.

Type, A. Beaniana, King. Coal Measures, Newcastle.

Shell equivalve, inequilateral. Teeth one in each valve below
tbe umbone, ratber low and massive ; crown of tootb of right

valve excavated anteriorly and ridged posteriorly; crown of

tootb of left valve ridged anteriorly and sloped posteriorly.

Umbonal ligamental fulcra, eacb a furrow excavated in tbe

binge-plate, between tbe umbone and tootb. Scars of the an-

terior set ofpedal muscles, situated above tbe anterior adductor

muscular impressions.

Anthracosia differs from Unio, to wbicb genus tbe majority of

tbe Unioniform shells have been referred, in its simpler dental

system and in tbe absence of supplementary pedal muscles. It

has no relation to Cardinia, in wbicb genus others of tbe

Unioniform species have been placed; whilst other members of

genus possessing tbe outward appearance of certain aviculoid

forms of Modiola have been ranged in tbe genus Myalina.

Distribution, 61 species. Devonian—Carboniferous. West-

phalia, Saxony, Russia, Belgium, Great Britain, N. America.

Caebonicola, M‘Coy, 1855 (see p. 470).

Synonym, Prisconaia, Conrad, 1867.

Example
,
Unio acutus, Sow.

Cardinal tootb in right valve diverging obliquely towards tbe

posterior side
;
lateral 1-1, long and lamellar; no lunate im-

pression on tbe ventral margin of tbe anterior adductor as in

Unio.

This genus is related to Anthracosia, but differs in having

lateral teeth.

Distribution, about 20 species. Coal Measures. Europe,

United States.

See p. 430. f See p. 432.
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Family VIII.

—

Hippuritid,®.*

Genus :—Hippurites.
Sub-genus, D' Orbignya, Woodward, 1862.

Type, H. bi-oculatus, Lamk.
;
no “ ligamental inflection ” oi!

(be outer shell.

Fossil, 4 species. Middle Chalk. Europe.
Barrettia, Woodward, 1862, dedicated to Mr. Lucas Barrett;

late Director of the Geological Survey of the West Indies.

Type, B. monilifera, Woodward. “ Hippurite Limestone.’'

Jamaica. No “ ligamental inflection” as in D' Orbignya, but:

presents the further peculiarity of an indefinite number of pal- -

lial duplicatures extending all round the margin of the lowei.

valve.

Family XI.

—

Luclntdve.+

Loripes, Poli, 1791 (Jeffreys) (see p. 456).

Etymology, lorum, a strap
;
and pes, a foot.

Example, Tellina lactea, Linne.

Animal with the margin of the mantle notched; incurrent'

tube long.

Shell almost equilateral, cancellated, or sculptured by
flexuous striae; lunule short; cartilage quite internal; teeth,,

one cardinal in the right, and two in the left valve
;

laterals s

remote, and sometimes indistinct.

Distribution, species. Atlantic, Mediterranean, West Indies.

Fossil, species. Eocene . France.

Axinus, J. Sowerby, 1821 (see p. 431).

Synonyms, Thysaira, &c., Leach
;
Bequania, Leach; Crypto-

don, Turton
;
Ptychina, Philippi ; Thiatyra, G. Sowby.

;
Clau- -

6ina, Jeffreys.

Example, Tellina flexuosa, Montagu.
Animal with the mantle margin thickened, open, not pro

longed into tubes
;
foot long, sub-cylindrical, and very slender.

Shell globular, posterior side furrowed or angulated, umbones -

much recurved
;
lunule short or indistinct

;
ligament usually

and to a certain extent external, placed in a groove on the hinge

hue, and outside the hinge-plate
;
teeth altogether wanting.

In A. flexuosus, the hinge-plate is indented in the right valve

immediately below the beaks, and slightly reflected in the left,

* See p. 440. t See p. 456.
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which gives that valve the appearance of having an in distinct

or obscure cardinal tooth.

Distribution, 4 species. Europe.

Fossil, Tertiary. Two of the three British species occur in a

fossil state in the Coralline Crag.

Sportella, Deshayes (see p. 457).

Example, Psammotea dubia, Defrance.

Shell oblong, smooth, depressed, sub-equilateral ;
valves

closed. Hinge narrow, with two unequal, diverging teeth in

the left valve, one in the other
;
the lateral teeth are wanting.

Muscular scars large, oval, nearly equal; pallial line simple.

Ligament external.

Fossil, 17 species. Tertiary. Paris basin.

Possibly some of the Liassic species referred to Unicardium

belong to this genus.

Corbicella, Morris and Lycett, 1853.

Etymology, diminutive of Corbis.

Type, C. subsequilatera, Lycett.

Shell destitute of ornament, ovately elongated, rather com-
pressed

;
anterior side small

;
hinge characters differ from those

of Corbis
,
in the absence of the anterior lateral tooth, and in

the oblique internal ridge passing downwards behind the ante-

rior muscular scar.

Corbicella is intermediate between Corbis and Tancredia

;

arid

from the latter, to which it is more nearly allied, it is separated

by its more ovate form, and by the absence of the posterior

oblique angle, and in the possession of a lengthened hinge-

lamina and depressed remote posterior lateral tooth.

Fossil, 7 species. Upper part of Inferior Oolite—Oxfordian.

England; France.

[Family Kelliid.*.]

Lasasa, Brown, 1827.

Etymology, possibly a corrupt derivation of Xcuaifiov, a shield.

Type, Cardium rubrum, Montagu.
Synonyms

,
Poronia, Becluz; Cylcadina, pars; Kellia, pars;

Bomia, pars.

Animal with the mantle folded on the anterior side so as t</

form a wide but incomplete incurrent tube
; the excurrent tube

is inconspicuous, placed on the opposite side
; foot long.
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Shell minute and roundish oval ;
beaks straight

; cartilage

long, placed at the shorter end of the shell, contrary to that in

Kellia ; left valve with a minute thorn-like cardinal tooth
;
and

in each valve two remarkably strong lateral teeth.

The genus is intermediate between Montacuta and Kellia.

Distribution. “ The Lascece usually inhabit the littoral zone,

where they congregate in vast numbers at the roots of small

sea-weeds, in the crevices of rocks, and in empty shells. L.

rubra, a British species, is viviparous, and lives as much out of

the sea as in it. Other species occur in various parts of the

world .

’ ’—Jeffreys

.

Family XII.

—

Cycladid2E.*

In addition to the genera enumerated in W. M. ii., p. 461

et seq., the following belong here :

—

Galatea (see p. 486), and

—

Fischema, Bernardi, 1860.

Dedicated to M. Fischer, one of the editors of the Journal

de Conchyliologie.

Type, F. Delesserti, Bern., inhabiting the rivers of the ;

Gaboon, W. Africa.

Shell differs from that of Galatea in the rudimentary condi-

tion of the lateral cardinal teeth of the right valve, and by the

elongated lateral teeth being compressed, as in Gyrena

;

and
from Cyrena by its fewer cardinal teeth, depth of the palliali

sinus, and by the absence of lateral teeth in the right valve.

Family XIII.

—

Cyphiniile. f

Cypbicardella, Hall, 1857.

Shell ovate, subelliptical, or subquadrate
;

concentrically

striated
;
hinge of right valve with two cardinal teeth

;
the an-

terior tooth beneath the beaks
;
posterior tooth turned obliquely

backwards, leaving a triangular pit, which is probably occupied

by a tooth in the other valve. Anterior cardinal margin with air
long narrow groove, apparently for the reception of a slender

projection of the other valve
;

posterior side beveled from

above, edge thin
; ligament external, in a deep cavity

;
mus- -

j

cular scars distinct, shallow
;
pallial line simple.

^

Fossil
,
4 species. Carboniferous. Indiana.

6 ,
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Anisodonta, Deshayes, 1860.

Type, A. conplanatum, Dh. Eocene. Paris basin.

Shell transversely elongated, compressed, inequilateral
; binge

thick
;
a large conical and a triangular socket in each valve

;

ligament external. Anterior adductor scar very small, and
comprised between two prominent ribs (one parallel and the

other transverse to the anterior border)
;
posterior scar subcir-

cular, superficial
;
pallial line faint, entire.

Distribution
,
2 species. Bourbon.

? Matheria, Billings, 1858.

Dedicated to Mr. Mather, of the Geological Survey of New
York.

Type
,
M. tenera, Billings. Trenton limestone, Canada.

Shell transverse, equivalve
;
beaks near the anterior end

;
two

small obtuse cardinal teeth in the left valve, and one in the

right ; ligament external.

Conchodon, Stoppani, 1865.

Etymology
,
conchos, a shell, and odos, a tooth.

Type, 0. infraliasicus, Stop. Lower Lias. Lombardy.
Shell equivalve, symmetrical, very thick, cordiform, closed;

beaks large, angulated, involute. Ligament internal, very

long, marginal, attached to the posterior half of the hinge-plate.

Hinge massive ;
in the right valve, one large rounded tooth in

front (placed above a dental pit), and two transverse cardinal

teeth
;

left valve with a large circular socket, bounded below
by a curved lamellar tooth

;
two transverse and one curved

teeth beneath the umbo.

Dicerocardium, Stoppani, 1865.

Etymology
,
diceras, having two horns, and cardium.

Shell equivalve, symmetrical, closed, free
; umbones very

prominent, elongated, or spiral. Hinge-plate broad, thick,

separated by an interval of varying width from the edge of the

valve, and prolonged into the umbonal cavity. Left valve with
a compressed cardinal tooth, corresponding to a socket in the

right valve; valves furrowed by ligamental grooves. Ligament
external*

Fossil
,
4 species. Upper Trias. Lombardy, North-West

Himalayas 7
-
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Cyprimeria, Conrad, 1864.

Type, Cytherea excavata, Morton. Cretaceous. North
America.

Shell lentiform
;

hinge of right valve broad, with a bifid

oblique cardinal tooth and two oblique acute anterior teeth,

with an intermediate pit for the reception of the tooth in the

opposite valve.

Dosentopsis, Conrad, 1864.

Derivation, Dosinia, a generic name, and opsis, like.

Type, D. Meekii. Eocene. United States.

Shell exteriorly like Dosinia. Cardinal teeth three in each

valve
;
posterior tooth of right valve bifid

; in the left valve,

a thick rugose lateral tooth fitting into a cavity in the opposite i

valve
;
under the umbo is a pit

;
cartilage plate granulated

;

pallial sinus deep and angular.

Distribution, 3 species. Eocene. United States.

Conchocele, Gabb.

Type, C. disjuncta, Gabb. Miocene ? California.

Shell irregularly quadrate, very inequilateral, angulated pos-

teriorly
;
presenting some analogies to Edmondia, Unicardium,

and Cardiomorpha. Ligament external
;

hinge with a long,

,

sharp tooth running from the beaks parallel with the cardinal

margin, almost to the posterior end
;
pallial line simple.

Astarte. Subgenus, Astartella, Hall and Whitney, 1858.

A. vera. Coal Measures. Hlinois and Indiana. The anterior r t

tooth of the right valve has a longitudinal pit in the summit.
f

[Family Cardit.®. ] \

Woodia, Deshayes, 1860.

Dedicated to Searles Y. Wood, a distinguished palaeontologist

of England.

Example, Tellina digitaria, Linne.

Shell small, rounded, equivalve, equilateral; valves closed,

smooth, or ornamented with oblique, curved striae
;
hinge thick;

right valve with a single, large, median, triangular tooth, de- -

pressed or channelled in the middle
;

left valve with two narrow,

unequal, diverging teeth
;
lateral tooth wanting or rudimentary.

Ligament internal, small
;
muscular scars small, equal, oval or :

»

ovate; pallial line simple.

Distribution, 1 species. Mediterranean; also fossil in the
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Crags of England, in tliat of Anvers, and in the Pleistocene

deposits of Palermo.

Fossily 8 species. Eocene, Miocene, Pliocene. France,

England, Germany. W. lamellosa
,
Sandb., is inequilateral.

Ltjtetia, Deshayes, 1860.

Example, L. Parisiensis, Deshayes.

Shell small, orbicular, globose, equivalve
;

valves closed

;

border simple and entire
;
hinge narrow

;
cardinal teeth three in

each valve, two diverging
;
the third large and obliquely placed

between the others ; muscular scars small, oval, submarginal,

equal
;
pallial line simple

;
ligament external.

Fossil, 2 species. Eocene. Paris.

Goodallia, Deshayes, 1860.

Example
,
Erycina miliaris, Defrance.

Shell small, trigonal, equivalve, inequilateral; valves closed
;

cardinal teeth in the right valve two, diverging, separated by a

triangular socket
;

in the left valve, one triangular, sometimes

bifid
;
lateral wanting, or rudimentary

;
ligament external

,
very

short
;
pallial line simple.

Fossil, 8 species. Eocene. Paris.

Goodalliopsis, Eaincourt and Munier, 1863.

Type, G. Orbignyi, Paine, and Mun. Eocene. Fercourt.

Shell oval, flattened, equivalve, inequilateral, smooth, slightly

dilated in front, and compressed behind
;
valves closed

;
hinge

with two cardinal teeth, separated by a triangular socket, in

each valve ;
lateral teeth distinct and elongated, one in each

valve. Other characters those of Goodallia.

Family XTV.—-Yenerid^e.*

Psathtjra, Deshayes, 1860 (see p. 456).

Etymology
,
\pa6vpdg, friable.

Type, Erycina fragilis, Lamk. Eocene. Paris basin.

Shell oval, inequilateral, thin, transparent, fragile; hinge
teeth, in the right valve, two equal and deeply bifid

; left valve,

two unequal, entire; ligament external; anterior adductor scar

narrow, claviform; posterior subquadrangular
;
pallial simple,

thus differing from Clementia, to which it is related by the hinge
characters.

* See p. 472.
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Isodoma, Deshayes, 1860.

Type, I. cyrenoides, Deshayes. Eocene. Paris basin.

Shell transversely oval, very thin; hinge similar to that oit

Cyrena, but the pallial line is sinuous.

Family XYI.

—

Tellinid^.*

Sowerbya, D’Orbigny, 1850 (see p. 478).

Dedicated to Sowerby, author of “British Mineral Con--
chology,” &c.

Type
,
S. crassa, D’Orb., Prodrome I., p. 362.

Synonym
,
Isodonta, Buvignier, 1851.

Shell equivalve, subequilateral
;
right valve with two oblique,

diverging, cardinal teeth separated by a mesial trigonal socket,

and two lamellar lateral teeth separated from the hinge border

by longitudinal grooves ; left valve with a conical tooth between
two oblique pits

;
laterals two

;
longitudinal lamellar and pro- -

jecting, and united to the superior border; ligament external.

Fossil
,

8 species. Lower Lias—Portlandian. England,

France, Germany.

Quenstedtia, Morris and Lycett, 1853 (see p. 481).

Dedicated to Professor Quenstedt, the veteran palaeontologist

.

of Wurtemberg.
Type, Pullastra oblita, Phillips.

Shell like that of Psammobia ; hinge with an obtuse transverse

cardinal tooth in the left, and a cardinal pit in the right
;
liga-

ment external, in a narrow elongated groove
;
posterior adductor i

scar rounded, anterior elongated, sinuated
;
pallial sinus smaller

than in Psammobia or Sanguinolaria.

Fossil, 3 species. Inferior Oolite—Great Oolite. England,

France, Germany.

? Paleomya, Zittel, 1861.

Shell triangular, depressed, nearly equivalve, inequilateral

;

right valve with two cardinal teeth, the posterior larger and in

front of the cartilage pit
;

left valve with a single cardinal

tooth ; a prominent posterior lateral tooth in each valve

;

muscular and pallial impressions very faint.

Fossil, 1 species. Coral Bag. Glos, Normandy.

7 »

* See p. 479,
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Family XY.—MActrhle,*

Includes Yatjganella (p. 479), Lijtraria (p. 479), Mactra
(p. 477), Gnathodon (p. 478), Heterocordia, Anatlntella

(p. 479), Cardilia (p. 469), and

Pseudocarditjm, Gabb.

Type, Cardium Gabbi, Eemond. Miocene and Pliocene.

California.

Etymology
,
pseudo, false, and cardium , a generic name.

Shell thick, heavy, resembling Lcevicardium externally
;
liga-

ment internal
;
lunule cordate

;
left valve with a large carti-

lage pit and a Y-shaped tooth, which articulates in a cor-

responding depression in the right valve ; 2 lateral teeth in

each valve, very strong and prominent.

Family XYIII.—MYACiD^.f

Poromya, Forbes, 1843 (see p. 491).

Passing into the genus Mya.
Example, P. granulata.

Synonyms

,

Eucharis, Pecluz
;

Embla, Loven
;

Cumingia
parthenopcea, Tiberri

(
non Thetis, Sby.).

Animal with unequal siphons, clothed with numerous fila-

ments, foot narrow and slender.

Shell sub-orbicular, sub-equivalve, and inequilateral, thin,

transparent, slightly nacreous within
;
valves closed, surface

granulated
;
teeth, in right valve, a short but strong cardinal,

and in the left a minute triangular cardinal and a ridge-like

lateral on the posterior side.

Distribution
,
10 species. Britain, Scandinavia, Mediterranean,

Tropical America.

Fossil, 13 species. Eocene. France, Germany, England,
United States.

Corbulomya, Nyst, 1846 (see p. 490).

Derivation, Corbula and Mya.
Examples•, Corbula complanata, Sowerby

;
Lentidium Medi-

terraneum, Jan and Cristofori.

Shell oval, transverse, depressed, closed, inequivalve, sub-
inequilateral

;
right valve the larger, with one pyramidal tooth,

* See o 477 t See p. 489.
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and a narrow and deep socket
;

left valve with two unequal teeth

separated by a large socket. Ligament internal, pallial impres-

sions simple, slightly inflected posteriorly.

Animal with the mantle united behind, margins of the

mantle with duplicate foliaceous tentacles
;
foot compressed,

triangular; siphons short, united at the base, the incurrent

tube the larger and more elongated, the opening of which is

surrounded by arborescent tentacles.

Distribution

,

3 species. Mediterranean.

Fossil

,

7 species. Eocene. Erance, Belgium, England.

Anthracomya, Salter, 1861.

Etymology, anthrax, coal, and mya, a generic name.
Synonym

,

Naiadites, Dawson.
Type, A. Adamsi, Salter.

Shell thin, equivalve, the right valve rather larger; valve

close, oblong, wider behind, where there is a blunt siphonal

ridge
;
rounded anteriorly, with a byssal sinus on the anterior

ventral edge. Beaks small, anterior, and slightly prominent,

with an obscure lunette
;
posterior hinge line with a narrow

interior ridge
;

ligament external. Epidermis strongly

wrinkled.

Animal unknown
;
probably had a closed mantle and respi-

ratory siphons.

Distribution, 9 species. Coal Measures, associated with

marine animals. Great Britain, Nova Scotia.

Family XIX.

—

Anatintil®.*

Bibeiria (see p. 497).

Mr. Billings describes in this genus, “beneath and in front

of the umbo, a small aperture of a semicircular shape, which

appears to be the entrance to a tubular passage running back-

wards over the transverse plate into the general cavity of the

body.” He regards it as a byssal orifice.

Mr. J. W. Salter referred this genus to the class Crustacea.

Fossil, 4 species. L. Silurian, Portugal
;
Canada, England.

Family XXI.

—

Pholadidas. f

Xylophaga (see p. 506). Sub-genus, Xylophagella, Meek,

1864.

Type, X. elegantula. Crotaceous. Dax.
* See p. 494. f See p. 508.
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Shell haying the form and ornamentation of Xylophaga, but

possesses an oblique internal postero-dorsal ridge; burrows,

apparently, without a shelly lining.

Mauteria (see p. 505). Sub-genus, Diplothyra, Tyron, 1862.

D. Smithii
,
Staten Island, burrowing in oyster-shells.

Shell with a double accessory valve
;

the principal plate

directly over the umbones, with a smaller anterior one adjoin-

ing.

Teredo (see p. 506). Sub-genus, Calobates, Gould.
(
T.

furcelloides ,
Gray). Siphonal palettes large, long, stilt-shaped

,

siphons adherent, only becoming free at the tips.

Distribution, 2 species. Burmack, Australia.

Nausitora, Wright, 1864. N. Dunlopi (freshwater, India).

Siphonal palettes, outer surface convex, covered with thick

ecale-like striae, inner flat or slightly concave.

Distribution
,
2 species, burrowing in wood. Bengal, Aus-

tralia.
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Achatina, *41.

Acicula, 50.

Aciculicke, 50.

Aciculina, *20.

Acrochasma, *44.

Acroculia
,
34.

Actseonella, 51.

Actinodeema, 66.

Adamaia, 14.

Alaria, *24.

Amanra, *17.

Amberleya
}
33.

Ambonychia, 66.

Ammonicerina

,

3L.

AmmoniticUe, 10.

Amnicola, 29.

Amphiclina, 62.

Amphithalamus, *30

Ampullaria, 29.

Anachis, *13.

Anatiniaae, 80.

Anaulus, *48.

Anculosa, *29.

Angasiella, *51.

Angitrema, 28.

Anisoneras, *12.

Anisodonta, *75.

Vnomiadae, 64.

Anthracomya, * 80 .

Anthracoptera, *69

Anthracosia, *7 1

.

Aphragmites, *6.

Aporrhaidae, 24.

Arcadae, 70.

Asoceras, *5.

Asolene, 29.

Astarte, 76.

Astartella, 76.

Atrypa, *58.

Aulacoceras, *9.

Auriculidae, 45.

Auriculina, 19.

Aviculidae, 66.

Ariculinae, 66.

Aviculopecten, 65.

Aviculopinna, 6b.

Axirius, *72.

Bactrites, 10.

Baculina, *10.

Barleeia, *31.

Barrettia, 72.

Bathmoceras. *9.

Belenmites, 3.

Belemritidee, *3.

Bellerophontinae, 39.

Bequania, 72.

Bitninia, 29.

Blauneria, *46.

Bcrrnia
,
73.

Borsonia, *17.

Bourciera, *50.

Brachiopoda, 53.

Brachytrema, *23.

Brochina, 25.

Brondelia, *44.

Buccinidae, 14.

Buccinopsis, *14.

Buccinopsis, 14.

Bugesia, *29.

Bulimella, *24.

Csecidae, 25.

Caecum, *25.

Calceola, 62.

Calceolina, 37.

Callopoma, *35.

Calobates, 81.

Calyptra
f
39.

Calyptraeidae, 34.

Camerella, *59.

Camptonyx, *43.

Cancellaridae, 18.

Carbonicola, *71.

Carditae, 76.

Carinaropsis, 39.

Carpenteria, 65.

Carychium, 46.

Cassianella, *68.
Cassidse, 15.

Oassidula, 45.

Caesiope, *26.

Centronelia, *54.

Cephalopoda, 3.

Ceres, *48.

Ceriphasia
,
28.

Ceritella, *23.

Cerithiadee, 21.
Cemina, 17.

Cerostrema, 26.

Charionella, *56.
Oheletropis, 14.

Chemnitzia, *20.

Chilocyclus, 26, 29.

Chittya, 50.

Choanomphalus, *44.

Choristoceras. *11.

Cluysallida, 19.

Chrysostoma, 36.

Cii'culus, 35.

Clausina, 72.

Clostopliis, *47.

Clydonites, *11.

Clymenia, 10.

Cochlearia, *26.

Cochloceraa, *10.
Conchifera, 64.

Conchocele, *76.

Conchodon, *75.

Concholepos, 15.

Conidse, 17.

Corbicella, *73.

Corbulomya, *79.

Cordieria, 17.

Cremnobates, 45.

Crenella, *69,

Cryptodon, 72.

Cryptceni.i, *37.

Cryptcmella, 55.

Cryptoplocus, *22.

Ctenodonta, *70.

Cuma, 15.

Cyathopoma, 47.

Cycladidae, 74.

Cyclophoms, *47.
Cyclostoma, *46.

Cyclostomidae, 46.

Cyclotopsis, 46.

Cylcadina, 73.
Cylindrella, 41.

Cyprseidee, 16

Cypricardella, *74
Cypricardites, 70.

Cyprimeria, *76.

Cyprinidae, 74.

Cyrtina, *55.

Cyrtoceras, *7.

Cyrtocerina, *8.

Cyrtodonta, 70.

I Cystiscus, *16.

i Dentaliadse, 40.

Desbayesia, *18
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Deslongchampsia, *39 Haliotidae, 37. Liomesus, 14.
Diarthema, *24. Haliotinee, 37. Lirator, 45.
Diastoma, *30. Hamulina, *12. Lithasia, 28.
Dibranchiatse, 3. Harpa, 15. Littorina, 32.
Dicerocardium, *75. Harpax, 65. Littorinella, 29.
Diplothyra, 81. Harpella, 16. Littorinidae, 32.
Discoceras, *8. Heloion, *39. Lituites, *8.

Disculus, 33. Helicidae, 41. Lituunculus, *8.
Ditremaria, *38. Helicina, 50.

Helicinidse, 50.

Loripes, *72.
D’Orbignya, 72. Lucinidee, 72.
Doridse, 51. Heliocryptus, *34. Lunatia, 17.
Doridopsidae, *52. Helonyx, 40. Lutetia, *77.
Doridopsis, *52. Hemsmus, 27. Lyria, *16.
Dosiniopsis, *76. Hercoceras, *9.

Dunkeria, 20. Hermieeratites, *63. Macroceramus, *41.
Hero, *52. Mactridse, 79.

Estonia, *59. Hippurites, 72. Madrella, *52.
Eglisia, 26. Hippuritidae, 72. Magilus, 15.

Eiehwaldia, *59. Holopella, *27. Maravignia, 32.
Eligmus, *67. Homalogyra, *31. Marganta, 35.
Embla

,
79. Hdrnesia, *67.

Hyalimax, *42.
Marisa, 29.

Enceta , 16. Martesia, 81.

Endoceras, *7. Hydrobia, 29 Matheria, *75.

Enida, 36. Mathilda, *20.

Eolidae, 52. Indiana
,
43. Alegalcmus, 70.

Eopteria, 66. Ianthinidae, 34. Megambonia, *70.

Etallonia, *51. Io, *28. Meghimatium, 43.

Ethalia, *37. Iopas, *15.

Isarxia, 36.

Meioceras, *26.

Encharis, 79. Meladomus, 29.

Euchrysalis, 21. Ischyrina, *71. Melafusus, 28.
Eucosmia, *35. Isodoma, *78. Melampus, 45.

Eucyclus, *32. Isodonta, 78. Melan atria, 27.
Eulima, 20.

Euryccelon
,
28.

Euspira, 17.

Melania, *27.

Jerdonia, 47. Melaniadae, 27.

Kalinga, 52.
Melanopsis, 29.

Eustoma, *22. Meristella, *55.

Exelissa, *22. Keilostoma, *30. Meseschixa, 29.
Kellia, 73. Mesostoma, *24.

Fibula, *22. Kelliidae, 73.

Keyserlingia, 63.

Kilvertia
,
22.

Microstelma, *31.

Fischeria, *74. Microtliyca. 36.

Fissilabria, 23. Modiolaria, *68.

Fossaras, *32. Krynickia, *42. Modulus, 32.

Fissurellidae, 39. Moitessieria, *29.

Lacuna, 32. Monodonta, 37.

Gadinia, *40. Lacunella, *32. Monopteria, 66.

Gadu8, *40. Laimodonta
,
45. Muricedse, 13.

Ganga
,
27. Lanistes, 29. Myacidee, 79.

Gasteropoda, 13 Lanistes , 68. Myalina, 66.

Geomelania, 50. Lanistina, 68. Mytilidee, 68.

Georissa, *50. Losaea, *73.

Geostilbia, 41. Leiorhynchus, 56. Nacella, 39.

Gibbula, 35. Leiostraco, 20. Naiadites, 80.

Globularia, 17. Lepeta, *40. Nassaria, *15.

Globulus, 17. Leptocaelia, *54. Natica, 17.

Naticella, 18.Glossoceras, *6. Leptoconcbus, 15.

Glotella, 28.
Goniatidae, 10.

Goniatites, 10.

Leptomaria, *37. Naticidse, 17.

Leptoxis
,
29. Naticospis, 17.

Leuconia, 45. Nausitora, 81.

Goniobasis, 28. Leucorhynchia, *36- Nautilidte, 5.

Gonioceras, *7. Leucostoma
,
23. Nautilus subtubeivuiaru*,!.

Goodallia, *7*7. Limacidee, 42. 9.

Goodalliopsis, *77. Limnteidae, 43. Nayadina, *67.

Gosavia, *17. Limopsis, *70. Neritopsidse, 19.

Gryphorhynchus, 68. Lingulella, *62. Neverita, 17.

Nitidella, *15.Gymnodoris , 61. Lingulepis, *62.

Gyrotoma, *28.
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Obolella, *63.

Odontostoma, 49.

Odostomia, 19.

Olivedae, 15.

Omalogyra, 31.

(Jmphalia, 26.

Omphalius, 36.

Onooeras, *7.

Ophicardelus, 45.

Ophidioceras, *8.

Ophileta, *34.

Ophioceras, 8.

Ophisthostoma, *48.

Opistho-Branchiata, 51.

Opisthoporus, 47.

Orthidae, 60.

Orthoceras, *7.

Orthoceratidae, 5.

Orthonychia, 34.

Ostreidae, 64.

Otina, 46.

Paladilliea, *23.

.Palaearea, *70.

Palaeomya, *78.

Paludina, 29.

Paludinella, 29.

Paludinidae, 29.

Paludomus, 27.

Parthenia, 19.

Patellidae, 39.

Patina , 39.

Pectinidae, 64.

Pedipes, *45.

Peltarion, *12.

Peplidia, 51.

Perenna, *50.

Pemiidee, 66.

Pemopecten, *65

Pernostroea, *64.

Pei sa, 45.

Phasianella, 35.

Phnsianema
,
32.

Pliidiana, *52.

Philippia, 33.

Philomycus, *42.

Philopotamis, *27.

Pholadidae, 80.

Phragmotheca, 64.

Phyllobranchus, *53.

Phylloteutliis, *3.

Physella, *45.

Pil'ocerae, *7.

Pinaxia, 15.

Pinna, *68.

Pinniinae, 68.

Pira, 45,

Pithaxella, *43.

Planaxis, 23.

Platyceras, *34.
.

Plecotrema, *45.

PlectosLoma
,
48.

Pleurocera
,
28.

Pleurotomaria, 37
Plicafula, *65.

plocamophorus, *51.

Poeyia. *44.

Polinices, 17.

Pomatiopsis, 29.

Pompholyx, *13.

Pomus, 29.

Poronia, 73.

Poromya, 79.

Potodoma
, 28.

Prasina, 69.

Prisconaia, 71.

Propilidium, *40.

Proserpina, *49.

Proserpinella, 50.

Proserpinidae, *48.

Prosobranc-hiata, 13.

Psathura, *77.

Pseudocardium, *79.

Pseudomelania, 20.

Pterinea, 66.

Pterineinae, 66.

Pteropema, 66.

Pteropoda, 63.

Pterostoma, *30.

Ptycliatractus, *13.

Ptychina, 72.

Ptychostoma, 18.

Pulmonifera, 41.

Purpura, 15.

Pupuridae, 15.

Purpurina, *18.

Pyramidella, *19.

Pyramidellidae, 19.

Pyramis, 36.

Pyrgiscus, 26.

Quenstedtia, *78.

Quoyia, *23.

Rapana, 15.

Raulinia, *32.

Rensselaeiia, 54.

Rensselceria, 59.

Rliiostoma, *47.

Ehizocliilus, 15.

Rhodostoma, 45.

Rliynchonellidae, 59.

Rliynchospira, *58.

Ribeiria, *80.

Ricinula, 15.

Risella, 32.

Rissoidae, 30.

Rotella, 36.

Rowellia, 40.

Salterella, *63.

Sandbergeria, 21.

Scalaria, 26.

Scalariadae, 26.

Scaliola, *30.

Scalenostoma, 20.

Schasicheila, *50.

Schismope, *38.

Schizostoma, 28.

Scissurellinas, 37.

Sidula, 45.

Signia

,

45.

F

Siliquaria, 25.

Skeneidae, 31.

Skenidium, *60.

Solaridae, 33.

Solarium, 33.

Soleniscus, *20.

Sophina, *41.

Sowerbya, *78.

Spira, 31.

Spiracnlum, *47.

Spiriferidae, 54.

Sportella, *73.

Stenocisma
,
58.

Stenotliyra, 29.

Stilifer, *21.

Stiliferidae, 21.

Stoastoma, 50.

Stolidoma, *46.

Strebloceras, *26.

Strephobasis, 28.

Strepoma, 28.

Streptoceras, *8.

Streptorhynclius, *60
Stricklandia

,
59.

Stricklandinia, *59

.

Strophostylus, *34.

Styllferina, *21.

Syncera, 29.

Syringotliyris, *54.

Talieitia, 51.

Tanalia, *27.

Tebennophorus, 43.
Tectaria, 32.

Teinostoma, *37.

lelescopella, 28.
Tellinidae, 78.

Tellinomya, 70.

Terebratulidae, 53.

Terebratula, *53.

Teredo, 81.

Terquemia, *65.

Tessarolax, 24.

Tetrabranchiata, 5.

Teuthidse, 3.

Thiatyra, 72.

Thysaira, 72.

Torellia, *19.

Torinia, 33.

Tornatellidce, 51.

Tralia, 45.

Tremanotus, *39.

Trematospira, *57.

Tretoceras, *7.

Trigoniadae, 71.

Trigonocoelia, 70.
TrimereUa, *63.

Tnpleiia, 59.

Tritoniadae, 52.

Trochocochlea, 36.

Trochus, 35.

Tropidoleptus, *61.

Truncaria, *14.

Truncatella, *50.

Trypanostoma, 28.

2'ubifer, 23. g j
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Turbinidae, 35.

rnrritellidae, 26.

UmboneUa, 36.

ITnionidae, 71.

Uvanilla, 35.

Valenciennesia,
Vanuxemia

,
70.

Veneridae, 77.

ia

Vermetidse, 25.

Vemetus. 25.

Yibex, 27.

Vitularia, 15
Yitulina, *61.

Volutidee, 16.

Volvulina, 51.

Woodia, *7S.

Woodwardia, 30.

Xanthonyx, *42.

Xylopbaga, 80.

XylophageUa, 80.

Ziziphinus, 36.

Zospeum, *43,

Zygospira, *58.

THE END.
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The Water Supply of Cities and Towns.
A COMPREHENSIVE TREATISE on the WATER-SUPPLY
OF CITIES AND TOWNS. By William Humber, A-M. Inst. C.E., and
M. Inst. M.E., Author of “Cast and Wrought Iron Bridge Construction,”
&c., &c. Illustrated with 50 Double Plates, 1 Single Plate, Coloured
Frontispiece, and upwards of 250 Woodcuts, and containing 400 pages of
Text. Imp. 4to, £6 6s. elegantly and substantially half-bound in morocco.

List of Contents.

I. Historical Sketch of some of the means
that have been adopted for the Supply of Water
to Cities and Towns.—II. Water and the Fo-
reign Matter usually associated with it.— III.

Rainfall and Evaporation.—IV. Springs and
the water-bearing formations of various dis-

tricts.—V. Measurement and Estimation of the
flow of Water —VI. On the Selection of the
Source of Supply.—VII. Wells.—VIII. Reser-
voirs.—IX. The Purification of Water.—X.
Pumps. — XI. Pumping Machinery. — XII.

Conduits.—XIII. Distribution of Water.—XIV.
Meters, Service Pipes, and House Fittings.—
XV. The Law and Economy of Water Works
XVI. Constant and Intermittent Supply.

—

XVII. Description of Plates. — Appendices,
giving Tables of Rates of Supply, Velocities,
&c. &c., together with Specifications of several
Works illustrated, among which will be found :

Aberdeen, Bideford, Canterbury, Dundee,
Halifax, Lambeth, Rotherham, Dublin, and
others.

“ The most systematic and valuable work upon water supply hitherto produced in English, or

in any other language. . . . Mr. Humber's work is characterised almost throughout by an
exhaustiveness much more distinctive of French and German than of English technical treatises.”
—Engineer.

“We can congratulate Mr. Humber on having been able to give so large an amount of infor-

mation on a subject so important as the water supply of cities and towns. The plates, filty in

number, are mostly drawings of executed works, and alone would have commanded the attention

of every engineer whose practice may lie in this branch of the profession.”

—

Builder.

Cast and Wrought Iron Bridge Construction.
A COMPLETE AND PRACTICAL TREATISE ON CAST
AND WROUGHT IRON BRIDGE CONSTRUCTION, including Iron
Foundations. In Three Parts—Theoretical, Practical, and Descriptive. By
William Humber, A-M. Inst. C.E., and M. Inst. M.E. Third Edition, Re-
vised and Tnuch improved, with 115 Double Plates (20 of which now first

appear in this edition), and numerous Additions to the Text. In Two Vols.,
imp. 4to, £6 16s. 6d. half-bound in morocco.

"A very valuable contribution to the standard literature of civil engineering. In addition to
elevations, plans and sections, large scale details are given which very much enhance the instruc-
tive worth of these illustrations. No engineer would willingly be without so valuable a fund of
information .’’— Civil Engineer and Architect's Journal.

“Mr. Humber's stately volumes, lately issued—in which the most important bridges erected
during the last five years, under the direction of the late Mr. Brunei, Sir W. Cubitt, Mr. Hawk-
shaw, Mr. Page, Mr. Fowler, Mr. Ilemans, and others among our most eminent engineers, are
drawn and specified in great detail.”

—

Engineer

.
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HUMBER’S GREAT WORK ON MODERN ENGINEERING..
Complete in Four Volumes, imperial 4to, price £12 12s., half-morocco, each

Volume sold separately as follows :

—

A RECORD OF THE PROGRESS OF MODERN ENGINEER-
ING. First Series. Comprising Civil, Mechanical, Marine, Hydraulic,
Railway, Bridge, and other Engineering Works, &c. By William Humber,
A-M. Inst. C.E., &c. Imp. 4to, with 36 Double Plates, drawn to a large scale,

Photographic Portrait of John Hawkshaw, C.E., F.R.S., &c., and copious
descriptive Letterpress, Specifications, &c., £3 3s. half-morocco.

List of the Plates and Diagrams.
Thames, West London Extension Railway (5
plates) ; Armour Plates : Suspension Bridge,
Thames (4 plates) ; The Allen Engine ; Sus-
pension Bridge, Avon (3 plates); Underground
Railway (3 plates).

Victoria Station and Roof, L. B. & S. C. R.
(8 plates)

;
Southport Pier (2 plates)

;
Victoria

Station and Roof, L. C. & D. and G. W. R. (6

plates); Roof of Cremorne Music Hall; Bridge
over G. N. Railway ; Roof of Station, Dutch
Rhenish Rail (2 plates) ; Bridge over the

“ Handsomely lithographed and printed. It will find favour with many who desire to preserve
in a permanent form copies of the plans and specifications prepared for the guidance of the con-
tractors for many important engineering works. '—Engineer.

HUMBER'S RECORD OF MODERN ENGINEERING. Second
Series. Imp. 4to, with 36 Double Plates, Photographic Portrait of Robert
Stephenson, C.E., M.P., F.R.S., &c., and copious descriptive Letterpress,
Specifications, &c., £3 3 s. half-morocco.

List of the Plates and Diagrams.
Birkenhead Docks, Low Water Basin (13

plates)
; Charing Cross Station Roof, C. C.

Railway (3 plates)
;
Digswell Viaduct, Great

Northern Railway ; Robbery Wood Viaduct,
Great Northern Railway; Iron Permanent
Way; Clydach Viaduct, Merthyr, Tredegar,

and Abergavenny Railway ; Ebbw Viaduct,'
Merthyr, Tredegar, and Abergavenny Rail-
way; College Wood Viaduct, Cornwall Rail-
way

;
Dublin Winter Palace Roof (3 plates) ;

Bridge over the Thames, L. C. & D. Railway
(6 plates) ; Albert Harbour, Greenock (4 plates).

“ Mr. Humber has done the profession good and true service, by the fine collection of examples
he has here brought before the profession and the public.”—Practical Mechanic’s Journal.

HUMBER'S RECORD OF MODERN ENGINEERING. Third
Series. Imp. 4to, with 40 Double Plates, Photographic Portrait of J. R.
M'Clean, Esq., late Pres. Inst. C.E., and copious descriptive Letterpress,
Specifications, &c., £3 3 s. half-morocco.

List of the Plates and Diagrams.
Main Drainage, Metropolis—North

Side .—Map showing Interception of Sewers ;

Middle Level Sewer (2 plates) ;
Outfall Sewer,

Bridge over River Lea (3 plates) ; Outfall Sewer,
Bridge over Marsh Lane, North Woolwich
Railway, and Bow and Barking Railway Junc-
tion

;
Outfall Sewer, Bridge over Bow and

Barking Railway (3 plates) ;
Outfall Sewer.

Bridge over East London Waterworks' Feeder
(2 plates)

;
Outfall Sewer, Reservoir (2 plates)

;

Outfall Sewer, Tumbling Bay and Outlet ;
Out-

fall Sewer, Penstocks. South Side .—Outfall

Sewer, Reservoir and Outlet (4 plates) ; Outfall
Sewer, Filth Hoist; Sections of Sewers (North
and South Sides).
Thames Embankment.—Section of River

Wall ; Steamboat Pier, Westminster (2 plates);
Landing Stairs between Charing Cross and
Waterloo Bridges; York Gate (2 plates); Over-
flow and Outlet at Savoy Street Sewer (3 plates)

;

Steamboat Pier, Waterloo Bridge (3 plates) ;

Junction of Sewers, Plans and Sections;
Gullies, Plans and Sections ; Rolling Stock

;

Granite and Iron Forts.
Sewer, Bermondsey Branch (2 plates) ;

Outfall

“ The drawings have a constantly increasing value, and whoever desires to possess clear repre
sentations of the two great works carried out by our Metropolitan Board will obtain Mr. Humber':
volume.”

—

Engineer.

HUMBER’S RECORD OF MODERN ENGINEERING. Fourth
Series. Imp. 4to, with 36 Double Plates, Photographic Portrait of John
Fowler, Esq., late Pres. Inst. C.E., and copious descriptive Letterpress^
Specifications, &c., £3 3s. half-morocco.

List of the Plates and Diagrams.
Mesopotamia; Viaduct over the River Wye,
Midland Railway (3 plates); St. Germans Via-
duct, Cornwall Rjulway (2 plates) ; Wrought-

Abbey Mills Pumping Station, Main Drain-
age, Metropolis (4 plates)

;
Barrow Docks (5

plates); Manquis Viaduct, Santiago and Val-
paraiso Railway (2 plates); Adam's Locomo-
tive, St. Helen's Canal Railway (2 plates) ;

Cannon Street Station Roof, Charing Cross
Railway (3 plates)

;
Road Bridge over the River

Moka (2 plates) ; Telegraphic Apparatus for

“We gladly welcome another year's issue of this valuable publication from the able pen ol

Mr. Humber. The accuracy and general excellence of this work are well known, while its useful-
ness in giving the measurements and details of some of the latest examples of engineering, as
carried out by the most eminent men in the profession, cannot be too highly prized."

—

Artizan.

Iron Cylinder for Diving Bell ; Millwall Docks
(6 plates) ; Milroy’s Patent Excavator; Metro-
politan District Railway (6 plates)

; Harbours,
Ports, and Breakwaters (3 plates).
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Trigonometrical Surveying.
AN OUTLINE OF THE METHOD OF CONDUCTING A
TRIGONOMETRICAL SURVEY, for the Formation of Geographical and
Topographical Maps and Plans, Military Reconnaissance, Levelling, &c., with
Useful Problems, Formulas, and Tables. By Lieut.-General Frome, R.E.
Fourth Edition, Revised and partly Re-written by Captain Charles
Warren, R.E. With 19 Plates and 115 Woodcuts, royal 8vo, 16s. cloth.

“ The simple fact that a fourth edition has been called for is the best testimony to its merits.

No words of praise from us can strengthen the position so well and so steadily maintained by this

work. Captain Warren has revised the entire work, and made such additions as were necessary to
bring every portion of the contents up to the present date.”—Broad Arrow.

Oblique Bridges.
A PRACTICAL AND THEORETICAL ESSAY ON OBLIQUE
BRIDGES. With 13 large Plates. By the late George Watson Buck,
M.I.C.E. Third Edition, revised by his Son, J. H. Watson Buck, M.I.C.E.
and with the addition of Description to Diagrams for Facilitating the Con-
struction of Oblique Bridges by W. H. Barlow, M.I.C.E. Royal 8vo, 12s.

cloth.
“ The standard text-book for all engineers regarding skew arches is Mr. Buck’s treatise, and it

would be impossible to consult a better."

—

Engineer.
“ Mr. Buck’s treatise is recognised as a standard text-book, and his treatment has divested the

subject of many of the intricacies supposed to belong to it. As a guide to the engineer and archi-
tect, on a confessedly difficult subject, Mr. Buck's work is unsurpassed."

—

Building News.

Bridge Construction in 3Iasonry, Timber and Iron.
EXAMPLES OF BRIDGE AND VIADUCT CONSTRUC-
TION OF MASONRY, TIMBER, AND IRON. Consisting of 46 Plates from
the Contract Drawings or Admeasurement of select Works. By W. D.
Haskoll, C.E. Second Edition, with the addition of 554 Estimates, and the
Practice of Setting out Works. Illustrated with 6 pages of Diagrams. Imp.
4to, £2 12s. 6d. half-morocco.

"A work of the present nature by a man of Mr. Haskoll’s experience must prove invaluable.
The tables of estimates will considerably enhance its value.”

—

Engineering.

Earthwork.
EARTHWORK TABLES. Showing the Contents in Cubic
Yards of Embankments, Cuttings, &c., of Heights or Depths up to an average
of 80 feet. By Joseph Broadbent, C.E.

,
and Francis Campin, C.E. Crown

8vo, 5s. cloth.

“ The way in which accuracy is attained, by a simple division of each cross section into three
elements, two in which are constant and one variable, is ingenious.”

—

Athencemn.

Barloiv’s Strength of Materials, enlarged.
A TREATISE ON THE STRENGTH OF MATERIALS ;

with Rules for Application in Architecture, the Construction of Suspension
Bridges, Railways, &c. By Peter Barlow, F.R.S. A New Edition, revised
by his Sons, P. W. Barlow, F.R.S. , and W. H. Barlow, F.R.S.

;
to which

are added, Experiments by Hodgkinson, Fairbairn, and Kirkaldy; and
Formulae for Calculating Girders, &c. Arranged and Edited by W. Humber,
A-M. Inst. C.E. Demy 8vo, 400 pp., with 19 large Plates and numerous
Woodcuts, 18s. cloth.

‘ Valuable alike to the student, tyro, and the experienced practitioner, it will always rank in
future as it has hithertodone, as the standard treatise on that particular subject."

—

Engineer.

There is no greater authority than Barlow.”

—

Building News.
“ As a scientific work of the first class, it deserves a foremost place on the bookshelves of

every civil engineer and practical mechanic.”

—

English Mechanic.

Strains, Formulte and Diagrams for Calculation of.
A HANDY BOOK FOR THE CALCULATION OF STRAINS
IN GIRDERS AND SIMILAR STRUCTURES, AND THEIR STRENGTH.
Consisting of Formulae and Corresponding Diagrams, with numerous details
jor Practical Application, &c. By William Humber, A-M. Inst. C.E., See.

Fourth Edition. Crown 8vo, nearly 100 Woodcuts and 3 Plates, ys. Od. cloth.

The formulae are neatly expressed, and the diagrams good.’’

—

Athenccum.
“ We heartily commend this ready handy book to our engineer and architect readers.”—

ish Mechanic.
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Survey Practice

.

AID TO SURVEY PRACTICE, for Reference in Surveying, Level--
ling, Setting-out and in Route Surveys of Travellers by Land and Sea. Withh
Tables, Illustrations, and Records. By Lowis D'A. Jackson, A.M.I.C.E.,.,
Author of “ Hydraulic Manual,” “Modern Metrology,” &c. Large crown 8vo,
12s.6d. cloth.
“ Mr. Jackson has produced a valuable vade-mecum for the surveyor. We can recommend

this book as containing an admirable supplement to the teaching of the accomplished surveyor.”

—

Athe?uzum.
“ As a text-book we should advise all surveyors to place it in their libraries, and study well the

matured instructions afforded in its pages.”

—

Colliery Guardian.
“ The author brings to his work a fortunate union of theory and practical experience which,

aided by a clear and lucid style of writing, renders the book a very useful one.”

—

Builder.

Surveying, Land and Marine.
LAND AND MARINE SURVEYING, in Reference to the re-
paration of Plans for Roads and Railways; Canals, Rivers, Towns’ Water
Supplies: Docks and Harbours. With Description and Use of Surveying,
Instruments. By W. Davis Haskoll, C.E., Author of “ Bridge and Viaduct
Construction,” &c. Second Edition, Revised, with Additions. Large crown
8vo, gs. cloth.
“ This book must prove of great value to the student. We have no hesitation in recommend-

ing it, feeling assured that it will more than repay a careful study."—Mechanical World.
“A most useful and well arranged book for the aid of a student. We can strongly recommend

it as a carefully written and valuable text-book. It enjoys a well-deserved repute among surveyors.”
— Builder.

Levelling.
A TREATISE ON THE PRINCIPLES AND PRACTICE OF:

LEVELLING. Showing its Application to purposes of Railway and Civil

Engineering, in the Construction of Roads
;
with Mr. Telford's Rulesfor the

same. ByFREDERicK W. Simms, F.G.S., M. Inst. C.E. Seventh Edition, with
the addition of Law’s Practical Examples for Setting-out Railway Curves, and
Trautwine’s Field Practice of Laying-out Circular Curves. With 7 P^ates^
and numerous Woodcuts, 8vo, 8s. 6d. cloth. *** Trautwine on Curves,
separate, 5s.
“ The text-book on levelling in most of our engineering schools and colleges."

—

Engineer.
“ The publishers have rendered a substantial service to the profession, especially to the younger r

members, by bringing out the present edition of Mr. Simms' useful work.”

—

Engineering.

Tunnelling.
PRACTICAL TUNNELLING. Explaining in detail the Setting-
out of the works, Shaft-sinking and Heading-driving, Ranging the Lines and
Levelling underground, Sub-Excavating, Timbering, and the Construction
of the Brickwork of Tunnels, with the amount of Labour required for, and the

Cost of, the various portions of the work. By Frederick W. Simms, F.G.S., ,

M. Inst. C.E. Third Edition, Revised and Extended by D. Kinnear Clark,
M. Inst. C.E. Imp. 8vo, with 21 Folding Plates and numerous Wood Engrav-
ings, 30s. cloth.

“The estimation! n which Mr. Simms' book on tunnelling has been held for over thirty years'-

cannot be more truly expressed than in the words of the late Professor Rankine :
—‘The best

source of information on the subject of tunnels is Mr. F. W. Simms’ work on Practical Tunnelling .’
1

—A rchitect.

"It has been regarded from the first as a text-book of the subject Mr. Clark has

added immensely to the value of the book."

—

Engineer.
‘‘The additional chapters by Mr. Clark, containing as they do numerous examples of modem

practice, bring the book well up to date."

—

Engineering.

Statics,
Graphic and Analytic.

GRAPHIC AND ANALYTIC STATICS, in Theory and Compari-
son: Their Practical Application to the Treatment of Stresses in Roofs, Solir

-

Girders, Lattice, Bowstring and Suspension Bridges, Braced Iron Arches anc
Piers, and other Frameworks. To which is added a Chapter on Wind Pres
sures. By R. Hudson Graham, C.E. With numerous Examples, many taker
from existing Structures. 8vo, iGs. cloth.

“ Mr. Graham’s book will find a place wherever graphic and analytic statics are used or studied.’

Engineer.
“ This exhaustive treatise is admirably adapted for the architect and engineer, and will tend

1

wean the profession from a tedious and laboured inode of calculation. To prove the accuracy o

the graphical demonstrations, the author compares them with the analytic formula: given by Ran
kine.” —Building News.

“ The work is excellent from a practical point of view, and has evidently been prepared wit!

much care. It is an excellent text-book for the practical draughtsman.’’—Athenceum.



CIVIL ENGINEERING, SURVEYING, etc. 5

Hydraulic Tables.

HYDRAULIC TABLES, CO-EFFICIENTS, and FORMULAE
for finding the Discharge of Water from Orifices, Notches, Weirs, Pipes, and
Rivers. With New Formulas, Tables and General Information on Rainfall,

Catchment-Basins, Drainage, Sewerage, Water Supply for Towns and Mill
Power. By John Neville, Civil Engineer, M.R.I.A. Third Edition, care-
fully revised, with considerable Additions. Numerous Illustrations. Crown
8vo, 14s. cloth.

Alike valuable to students and engineers in practice ; its study will prevent the annoyance of

avoidable failures, and assist them to select the readiest means of successfully carrying out any
given work connected with hydraulic engineering.”

—

Mining Journal.
“ It is, of all English books on the subject, the one nearest to completion. . . . From the

good arrangement of the matter, the clear explanations, and abundance of formulae, the carefully

calculated tables, and, above all, the thorough acquaintance with both theory and construction
which is displayed from first to last, the book will be found to be an acquisition.”

—

Architect.

Hirer Engineering.
RIVER BARS : The Causes of their Formation, and their Treatment
by “ Induced Tidal Scour." With a Description of the Successful Reduction
by this Method of the Bar at Dublin. By I. J. Mann, Assist. Eng. to the
Dublin Port and Docks Board. Royal 8vo, ys. 6d. cloth.
“ We recommend all interested in harbour works—and, indeed, those concerned in the improve-

ments of rivers generally—to read Mr. Mann's interesting work on the treatment of river bars.”

—

Engineer.
“ The author’s discussion on wave-action, currents, and scour is intelligent and interesting. . .

a most valuable contribution to the history of this branch of engineering.”

—

Engineering a7id
Mining Journal.

Hydraulics.
HYDRAULIC MANUAL. Consisting of Working Tables and
Explanatory Text: Intended as a Guide in Hydraulic Calculations and Field
Operations. By Lowis D’A. Jackson. Fourth Edition. Rewritten and En-
larged. Large crown 8vo, 16s. cloth.
“ From the great mass of material at his command the author has constructed a manual which

may be accepted as a trustworthy guide to this branch of the engineer's profession. We can
heartily recommend this volume to all who desire to be acquainted with the latest development of

this important subject.”

—

Engineering.
“ The standard work in this department of mechanics. The present edition has been brought

abreast of the most recent practice."—Scotsman.
“ The most useful feature of this work is its freedom from what is superannuated and its

thorough adoption of recent experiments
; the text is, in fact, in great part a short account of the

great modern experiments."

—

Nature.

Tramivays and their Worlving.
TRAMWAYS : THEIR CONSTRUCTION AND WORKING.
Embracing a Comprehensive History of the System

;
with an exhaustive

Analysis of the various Modes of Traction, including Horse-Power, Steam,
Heated Water, and Compressed Air

;
a Description of the Varieties of Rolling

Stock; and ample Details of Cost and Working Expenses: the Progress
recently made in Tramway Construction, &c. &c. By D. Kinnear Clark,
M. Inst. C.E. With over 200 Wood Engravings, and 13 Folding Plates. Two
Vols., large crown 8vo, 30s. cloth.
“ All interested in tramways must refer to it, as all railway engineers have turned to the author s

work ‘ Railway Machinery.’”

—

Engineer.
“ An exhaustive and practical work on tramways, in which the history of this kind of locomo-

tion, and a description and cost of the various modes of laying tramways, are to be found.

Building News.
“ The best form of rails, the best mode of construction, and the best mechanical appliances

are so fairly indicated in the work under review, that any engineer about to construct a tramway
will be enabled at once to obtain the practical information which will be of most service to him.

Athenceum.

Olilimtf* A 'noli

A PRACTICAL TREATISE ON THE CONSTRUCTION OF
OBLIQUE ARCHES. By John Hart. Third Edition, with Plates. Im-
perial ovo, 8s. cloth.

Strength of Girders

.

GRAPHIC TABLE FOR FACILITATING THE COMPUTA-
TION OF THE WEIGHTS OF WROUGHT IRON AND STEEL
GIRDERS, &c., for Parliamentary and other Estimates. By J. H. Watson
Buck, M. Inst. C.E. On a Sheet, 2s.6d.
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Tables for Setting-out Curves.

TABLES OF TANGENTIAL ANGLES AND MULTIPLES',
for Setting-out Curves from 5 to 200 Radius. By Alexander Beazeley,
M. Inst. C.E. Third Edition. Printed on 48 Cards, and sold in a cloth box,
waistcoat-pocket size, 3s. 6d.

“ Each table is printed on a small card, which, being- placed on the theodolite, leaves the hands
free to manipulate the instrument—no small advantage as regards the rapidity of work.”

—

Engineer.
“ Very handy ; a man may know that all his day’s work must fall on two of these cards, which

he puts into his own card-case, and leaves the rest behind.”

—

Athenaum.

Engineering Fieldwork.
THE PRACTICE OF ENGINEERING FIELDWORK, applied
to Land and Hydraulic

,
Hydrographic, and Submarine Surveying and Levelling,

Second Edition, Revised, with considerable Additions, and a Supplement on
Waterworks, Sewers, Sewage, and Irrigation. By W. Davis Haskoll, C.E.
Numerous Folding Plates. In One Volume, demy 8vo, £1 5 s. cloth.

Large Tunnel Shafts.
THE CONSTRUCTION OF LARGE TUNNEL SHAFTS : A.
Practical and Theoretical Essay. By J. H. Watson Buck, M. Inst. C.E.,,
Resident Engineer, London and North-Western Railway. Illustrated with
Folding Plates, royal 8vo, 12s. cloth.
“ Many of the methods given are of extreme practical value to the mason ; and the observations •

on the form of arch, the rules for ordering the stone, and the construction of the templates will be
found of considerable use. We commend the book to the engineering profession."

—

Building.
News. .

"Will be regarded by civil engineers as of the utmost value, and calculated to save much time
and obviate many mistakes.”

—

Colliery Guardian.

Field-Book for Engineers.
THE ENGINEER’S, MINING SURVEYOR'S, AND CON--
TRACTOR’S FIELD-BOOK. Consisting of a Series of Tables, with Rules,
Explanations of Systems, and use of Theodolite for Traverse Surveying and
Plotting the Work with minute accuracy by means of Straight Edge and Set
Square only

;
Levelling with the Theodolite, Casting-out and Reducing _

Levels to Datum, and Plotting Sections in the ordinary manner; setting-out

Curves with the Theodolite by Tangential Angles and Multiples, with Right
and Left-hand Readings of the Instrument: Setting-out Curves without
Theodolite, on the System of Tangential Angles by sets of Tangents and 09-

sets : and Earthwork Tables to 80 feet deep, calculated for every 6 inches in

depth. By W. Davis Haskoll, C.E. With numerous Woodcuts. Fourth
Edition, Enlarged. Crown 8vo, 12s. cloth.

"The book is very handy, and the author might have added that the separate tables of sinec

and tangents to every minute will make it useful for many other purposes, the genuine traverse

tables existing all the same.”

—

Athenceum.

"Every person engaged in engineering field operations will estimate the importance of such a
work and the amount of valuable time which will be saved by reference to a set of reliable tables -

prepared with the accuracy and fulness of those given in this volume.”

—

Railway News.

Earthwork
,
Measurement and Calculation of.

A MANUAL ON EARTHWORK. By Alex. J. S. Graham,
C.E. With numerous Diagrams. i8mo, 2s. 6 d. cloth.

“ A great amount of practical information, very admirably arranged, and available for rough
estimates, as well as for the more exact calculations required in the engineer's and contractor's

offices."

—

A rtizan.

Strains.
THE STRAINS ON STRUCTURES OF IRONWORK ; with
Practical Remarks on Iron Construction. By F. W. Sheilds, M. Inst. C.E.
Second Edition, with 5 Plates. Royal 8vo, 5s. cloth.

“The student cannot find a better little book on this subject."

—

Engineer.

Strength of Cast Iron, etc.

A PRACTICAL ESSAY ON THE STRENGTH OF CAST
IRON AND OTHER METALS. By Thomas Tredgold, C.E. Fifth
Edition, including Hodgkinson’s Experimental Researches. 8vo, 12s. cloth.
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MECHANICS & MECHANICAL ENGINEERING.
The modernised “ Templeton
THE PRACTICAL MECHANICS WORKSHOP COM-
PANION. Comprising a great variety of the most useful Rules and Formulae
in Mechanical Science, with numerous Tables of Practical Data and Calcu-
lated Results for Facilitating Mechanical Operations. By William Temple-
ton, Author of “The Engineer’s Practical Assistant,” &c. &c. An Entirely
New Edition, Revised, Modernised, and considerably Enlarged by Walter
S. Hutton, C.E., Author of “The Works’ Manager’s Handbook of Modern
Rules, Tables, and Data for Engineers,” &c. Fcap. 8vo, nearly 500 pp., with
S Plates and upwards of 250 Illustrative Diagrams, 6s., strongly bound for
workshop or pocket wear and tear. [Just published.

I«S" Templeton’s “ Mechanic’s Workshop Companion” has been for more
than a quarter of a century deservedly popular, having run through numerous Edi-
tions ; and, as a recognised Text-Book and well-worn and thumb-marked vade
mecum of several generations of intelligent and aspiring workmen, it has had the

reputation of having been the means of raising many of them in their position in life.

In its present greatly Enlarged, Improved and Modernised form, the Publishers
are sure that it will commend itself to the English workmen of the present day all

the world over
,
and become, like its predecessors, their indispensable friend and

referee.

A smaller type having been adopted, and the page increased in size, while the

number of pages has advanced from about 330 to nearly 500, the book practically con-
tains double the amount of matter that was comprised in the original work.

*** Opinions of the Press.
“ In its modernised form Hutton’s ‘ Templeton ’ should have a wide sale, fo it contains much

valuable information which the mechanic will often find of use, and not a few tables and notes which
he might look for in vain in other works. This modernised edition will be appreciated by all who
have learned value the original editions of ‘ Templeton.’ ”

—

English Mechanic.
“ It has met with great success in the engineering workshop, as we can testify ; and there are

a great many men who. in a great measure, owe their rise in life to this little book.”

—

Building
News.

Engineer’s and machinist’s Assistant.
THE ENGINEER'S, MILLWRIGHT'S, and MACHINIST’S
PRACTICAL ASSISTANT. A collection of Useful Tables, Rules and Data.

By William Templeton. Seventh Edition, with Additions. i8mo, 2s. 6d.

cloth.
“ Templeton’s handbook occupies a foremost place among books of this kind. A more suitable

present to an apprentice to any of the mechanical trades could not possibly be made.”

—

Building
News.

Turning.
LATHE-WORK : A Practical Treatise on the Tools, Appliances,

and Processes employed in the Art of Turning. By Paul N. Hasluck.
Third Edition, Revised and Enlarged. Crown 8vo, 5s. cloth.

“ Written by a man who knows, not only how work ought to be done, but who also knows how
to do it, and how to convey his knowledge to others.”—Engineering.

We can safely recommend the work to young engineers. To the amateur it will simply be
invaluable. To the student it will convey a great deal of useful information.’’—Engineer.

"A compact, succinct, and handy guide to lathe-work did not exist in our language until Mr.
Hasluck, by the publication of this treatise, gave the turner a truzvade-mecu?n."—House Decorator.

Iron and Steel.
“ IRON AND STEEL ” : A Work for the Forge, Foundry, Factory

,

and Office. Containing ready, useful, and trustworthy Information for Iron-
masters and their Stock-takers

;
Managers of Bar, Rail, Plate, and Sheet

Rolling Mills
;
Iron and Metal Founders

;
Iron Ship and Bridge Builders

;

Mechanictfl, Mining, and Consulting Engineers
;

Architects, Contractors,
Builders, and Professional Draughtsmen. By Charles Hoare, Author of
“ The Slide Rule,” &c. Eighth Edition, Revised throughout and considerably
Enlarged. With folding Scales of “Foreign Measures compared with the
English Foot,” and “ Fixed Scales of Squares, Cubes, and Roots, Areas,
Decimal Equivalents, &c.” Oblong 321110, leather, elastic band, 6s.

•« For comprehensiveness the book has not its equal.”— Iron.
" One of the best of the pocket books, and a useful companion in other branches of work than

iron and steel.”

—

English Mechanic.
“ We cordially recommend this book to those engaged in considering the details of all kinds of

iron and steel works.”—Naval Science.
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Stone-working Machinery.
STONE-WORKING MACHINERY

,
and the Rapid and Economi-

cal Conversion of Stone. With Hints on the Arrangement and Management
of Stone Works. By M. Powis Bale, M.I.M.E., A.M.I.C.E. With numerouss
Illustrations. Large crown 8vo, 9 s. cloth.

“The book should be in the hands of every mason or student of stone-work.”—Colliery
Guardian.

Engineer’s Reference Book.
THE WORKS' MANAGER'S HANDBOOK OF MODERN'
RULES, TABLES, AND DATA. For Engineers, Millwrights, and Boilerr
Makers; Tool Makers, Machinists, and Metal Workers; Iron and Brass
Founders, &c. By W. S. Hutton, Civil and Mechanical Engineer. Third
Edition, carefully revised, with Additions. In One handsome Volume, medium
8vo, price 15s. strongly bound.
“ The author treats every subject from the point of view of one who has collected workshop

notes for application in workshop practice, rather than from the theoretical or literary aspect. The
volume contains a great deal of that kind of information which is gained only by practical experi-
ence, and is seldom written in books.”

—

Engineer.

“The volume is an exceedingly useful one, brimful with engineers notes, memoranda, and
rules, and well worthy of being on every mechanical engineer's bookshelf. . . . There is

valuable information on every page.”

—

Mechanical IVorld.

“ The information is precisely that likely to be required in practice. . . . The work forms
a desirable addition to the library, not only of the works’ manager, but of anyone connected with
general engineering.”—Milting Journal.

“A formidable mass of facts and figures, readily accessible through an elaborate index
.... Such a volume will be found absolutely necessary as a book of reference in all sorts
of ‘ works ’ connected with the metal trades. . . . Any ordinary foreman or workman can find
all he wants in the crowded pages of this useful work.”—Ryland's Iron Trades Circular

Engineering Construction.
PATTERN-MAKING : A Practical Treatise, embracing the Main
Types of Engineering Construction, and including Gearing, both Hand and
Machine made, Engine Work, Sheaves and Pulleys, Pipes and Columns,
Screws, Machine Parts, Pumps and Cocks, the Moulding of Patterns in

Loam and Greensand, &c., together with the methods of Estimating the
weight of Castings; to which is added an Appendix of Tables for Workshop
Reference. By a Foreman Pattern Maker. With upwards of Three
Hundred and Seventy Illustrations. Crown 8vo, 7s. 6d. cloth.

“ A well-written technical guide, evidently written by a man who understands and has prac-
tised what he has written about

;
he savs what he has to say in a plain, straightforward manner.

We cordially recommend the treatise to engineering students, young journeymen, and others
desirous of being initiated into the mysteries of pattern-making.”

—

Builder.

“We can confidently recommend this comprehensive treatise."

—

Building News.
“ A valuable contribution to the literature of an important branch of engineering construction,

which is likely to prove a welcome guide to many workmen, especially to draughtsmen who have
lacked a training in the shops, pupils pursuing their practical studies in our factories, and to em-
ployers and managers in engineering works. — Hardware Trade Journal.

“More than 370 illustrations help to explain the text, which is, however, always clear and ex-
plicit, thus rendering the work an excellent vade mecunt for the apprentice who desires to become
master of his trade.”— English Mechanic.

Smith’s Tables for Mechanics,
etc.

TABLES, MEMORANDA, AND CALCULATED RESULTS,
FOR MECHANICS, ENGINEERS, ARCHITECTS, BUILDERS, etc.

Selected and Arranged by Francis Smith. Third Edition, Revised and En-
larged, 250 pp., waistcoat-pocket size, is. 6d. limp leather.

“It would, perhaps, be as difficult to make a small pocket-book selection of notes and formulae
to suit ALL engineers as it would be to make a universal medicine; but Mr. Smith's waistcoat-
pocket collection may be looked upon as a successful attempt."

—

Engineer.
" The best example we have ever seen of 250 pages of useful matter packed into the dimen-

sions of a card-case.”

—

Building News.
“A veritable pocket treasury of knowledge.”—Iron.

The High-Pressure Steam Engine.
THE HIGH-PRESSURE STEAM-ENGINE : An Exposition
of its Comparative Merits and an Essay towards an Improved System of Construc-
tion. By Dr. Ernst Alban. Translated from the German, with Notes, by
Dr. Pole, M. Inst. C.E., &c. With 28 Plates. 8vo, 16s. 6d. cloth.

“Coes thoroughly into the examination of the high-pressure engine, the boiler, and its append-
ages, and deserves a place in every scientific library. —Steam Shipping Chronicle.
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Steam Boilers.
A TREATISE ON STEAM BOILERS: Their Strength, Con-
struction, and Economical Working. By Robert Wilson, C.E. Fifth Editioa.

121110, 6s. cloth.

“The best treatise that has ever been published on steam boilers.”

—

Engineer.

“The author shows himself perfect master of his subject, and we heartily recommend all em-
ploying- steam power to possess themselves of the work,"

—

Ryland's Iron Trade Circular.

Boiler Making

.

THE BOILER-MAKER'S READY RECKONER. With Ex-
amples of Practical Geometry and Templating, tor the Use of Platers,

Smiths and Riveters. By John Courtney, Edited by D. K. Clark, M.I.C.E.
Second Edition, revised, with Additions, i2mo, 5s. half-bound.
“ A most useful work No workman or apprentice should be without this book. —

Iron Trade Circular.
“ A reliable guide to the working boiler-maker.”

—

Iron.
“ Boiler-makers will readily recognise the value of this volume. . . . The tables are clearly

printed, and so arranged that they can be referred to with the greatest facility, so that it cannot be
doubted that they will be generally appreciated and much used."

—

Mining Journal.

Steam Engine.
TEXT-BOOK ON THE STEAM ENGINE. By T. M.
Goodeve, M.A., Barrister-at-Law, Author of “The Elements of Mechanism,”
&c. Seventh Edition. With numerous Illustrations. Crown 8vo, 6s. cloth.

“ Professor Goodeve has given us a treatise on the steam engine which will bear comparison
with anything written by Huxley or Maxwell, and we can award it no higher praise.”

—

E/igineer.

Steam.
THE SAFE USE OF STEAM. Containing Rules for Un-
professional Steam-users. By an Engineer. Fifth Edition. Sewed, 6d.

“If steam-users would but learn this little book by heart, boiler explosions would become
sensations by their rarity."

—

English Mechanic.

Coal and Speed Tables.
A POCKET BOOK OF COAL AND SPEED TABLES, for
Engineers and Steam-users. By Nelson Foley, Author of “Boiler Con-
struction.” Pocket-size, 3s. 6d. cloth

;
4s. leather.

“ This is a very useful book, containing very useful tables. The results given are well chosen,
and the volume contains evidence that the author really understands his subject. We can recom-
mend the work with pleasure.”—Mechanical World.

“ These tables are designed to meet the requirements of every-day use ; they are of sufficient
scope for most practical purposes, and may be commended to engineers and users of steam.”

—

Iron.

“This pocket-book well merits the attention of the practical engineer. Mr. Foley has com-
piled a very useful set of tables, the information contained in which is frequently required by
engineers, coal consumers and users of steam.”

—

Iron a>id Coal Trades Review.

Fire Engineering.
FIRES

,
FIRE-ENGINES, AND FIRE-BRIGADES. With

a History of Fire-Engines, their Construction, Use, and Management; Re-
marks on Fire-Proof Buildings, and the Preservation of Life from Fire ;

Statistics of the Fire Appliances in English Towns; Foreign Fire Systems;
Hints on Fire Brigades, &c. &c. By Charles F. T. Young, C.E. With
numerous Illustrations, 544 pp., demy bvo, £1 4s. cloth.

“To such of our readers as are interested in the subject of fires and fire apparatus, we can most
heartily commend this book. It is really the only English work we now have upon the subject.”

—

Engineering.
‘‘It displays much evidence of careful research; and Mr. Young has put his facts neatly

together. It is evident enough that his acquaintance with the practical details of the construction of
steam fire engines, old and new, and the conditions with which it is necessary they should comply,
is accurate and full.”

—

Engineer.

Gas Lighting.
COMMON SENSE FOR GAS-USERS: A Catechism of Gas-
Lighting for Householders, Gasfitters, Millowners, Architects, Engineers

, etc.
By Robert Wilson, C.E., Author of “ A Treatise on Steam Boilers.”
Second Edition. Crown 8vo, sewed, with Folding Plates and Wood En-
gravings, 2S. 6d.
“ All gas-users will decidedly benefit, both in pocket and comfort, if they will avail themselves

of Mr. Wilson’s counsels.”

—

Engineering.
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THE POPULAR WORKS OF MICHAEL REYNOLDS
{Known as “ The Engine Driver’s Friend ”).

Locomotive-Engine Driving.
LOCOMOTIVE-ENGINE DRIVING : A Practical Manual for
Engineers in charge of Locomotive Engines. By Michael Reynolds, Member
of the Society of Engineers, formerly Locomotive Inspector L. B. and S. C. R.
Seventh Edition. Including a Key to the Locomotive Engine. With Illus-

trations and Portrait of Author. Crown 8vo, 4s. 6d. cloth.
“Mr. Reynolds has supplied a want, and has supplied it well. We can confidently recommend

the book, not only to the practical driver, but to everyone who takes an interest in the performance
of locomotive engines. The Engineer.

“ Were the cautions and rules given in the book to become part of the every-day working of
our engine-drivers, we might have fewer distressing accidents to deplore.”—Scotsman.

The Engineer, Fireman, and Engine-Boy.
THE MODEL LOCOMOTIVE ENGINEER, FIREMAN, and
ENGINE-BOY. Comprising a Historical Notice of the Pioneer Locomotive
Engines and their Inventors, with a project for the establishment of Certifi-

cates of Qualification in the Running Service of Railways. By Michael
Reynolds, Author of “ Locomotive-Engine Driving.” With numerous Illus-

trations and a fine Portrait of George Stephenson. Crown 8vo, 4s. 6d. cloth.

“From the technical knowledge of the author it will appeal to the railway man of to-day more
forcibly than anything written by Dr. Smiles. . . . The volume contains information of a tech-
nical kind, and facts that every driver should be familiar with.”

—

English Mechanic.
“ We should be glad to see this book in the possession of everyone in the kingdom who has

ever laid, or is to lay, hands on a locomotive engine.”

—

Iron.

Stationary Engine Driving.
STATIONARY ENGINE DRIVING : A Practical Manual for
Engineers in charge of Stationary Engines. By Michael Reynolds. Third
Edition, Enlarged. With Plates and Woodcuts. Crown 8vo, 4s. 6d. cloth.

“The author is thoroughly acquainted with his subjects, and his advice on the various points
treated is clear and practical. . . . He has produced a manual which is an exceedingly useful
one for the class for whom it is specially intended."

—

Engineering.
“Our author leaves no stone unturned. He is determined that his readers shall not only know

something about the stationary engine, but all about it.”

—

Engineer.

Continuous Railway Brakes.
CONTINUOUS RAILWAY BRAKES : A Practical Treatise on
the several Systems in Use in the United Kingdom

;

their Construction and
Performance. With copious Illustrations and numerous Tables. By Michael
Reynolds. Large crown 8vo, 9s. cloth.
“ A popular explanation of the different brakes. It will be of great assistance in forming public

opinion, and will be studied with benefit by those who take an interest in the brake.”

—

English
Mechanic.

“Written with sufficient technical detail to enable the principle and relative connection of the
various parts of each particular brake to be readily grasped.”

—

Mechanical World.

Engine-Driving Life.
ENGINE-DRIVING LIFE; or, Stirring Adventures and Inci-
dents in the Lives of Locomotive-Engine Drivers. By Michael Reynolds.
Ninth Thousand. Crown 8vo, 2s. cloth.

“The book from first to last is perfectly fascinating. Wilkie Collins' most thrilling conceptions
are thrown into the shade by true incidents, endless in their variety, related in every page.”

—

North
British Mail.

“Anyone who wishes to get a real insight into railway life cannot do better than read ‘ Engine-
Driving Life ' for himself ; and if he once take it up he will find that the author's enthusiasm and
real love of the engine-driving profession will carry him on till he has read every page."

—

Saturday
Review.

Docket Companion for Enginemen.
THE ENGINEMAN'S POCKET COMPANION AND PRAC-
TICAL EDUCATOR FOR ENGINEMEN, BOILER ATTENDANTS,
AND MECHANICS. By Michael Reynolds, Mem. S. E., Author of

“Locomotive Engine- Driving," “Stationary Engine-Driving,” &c. With
Forty-live Illustrations and numerous Diagrams. Royal iSrno, 3s. 6d„ strongly
bound in cloth for pocket wear, (.Just published.
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ARCHITECTURE, BUILDING, etc.

Construction

.

THE SCIENCE OF BUILDING : An Elementary Treatise on
the Principles of Construction. By E. Wyndham Tarn, M.A., Architect.

Second Edition, Revised, with 58 Engravings. Crown 8vo, ys. 6d. cloth.
“ A very valuable book, which we strongly recommend to all students.”

—

Builder.
“ No architectural student should be without this handbook of constructional knowledge.”—

Architect.

Villa Architecture.
A HANDY BOOK OF VILLA ARCHITECTURE : Being a
Series of Designs for Villa Residences in various Styles. With Outline
Specifications and Estimates. By C. Wickes, Architect, Author of “The
Spires and Towers of England,” &c. 30 Plates, 4to, half-morocco, gilt edges,
£1 is.

*** Also an Enlarged Edition of the above. 61 Plates, with Outline Speci-
fications, Estimates, &c. £2 2s. half-morocco.

“ The whole of the designs bear evidence of their being the work of an artistic architect, and
they will prove very valuable and suggestive.”

—

Building A'ezus.

Useful Text-Booh for Architects.
THE ARCHITECTS GUIDE: Being a Text-Book of Useful
Information for Architects, Engineers, Surveyors, Contractors, Clerks of
Works, &c. &c. By Frederick Rogers, Architect, Author of “ Specifica-
tions for Practical Architecture," &c. Second Edition, Revised and Enlarged.
With numerous Illustrations. Crown 8vo, 6s. cloth.

“As a text-book of useful information for architects, engineers, surveyors, &c., it would be
hard to find a handier or more complete little volume.”

—

Standard.

“A young architect could hardly have a better guide-book.”

—

Timber Trades Journal.

Taylor and Cresy’s Home

.

THE ARCHITECTURAL ANTIQUITIES OF ROME. By
the late G. L. Taylor, Esq., F.R.I.B.A., and Edward Cresy, Esq. New
Edition, thoroughly revised by the Rev. Alexander Taylor, M.A. (son of
the late G. L. Taylor, Esq.), Fellow of Queen’s College, Oxford, and Chap-
lain of Gray’s Inn. Large folio, with 130 Plates, half-bound, £3 3s.

N.B.—This is the only book which gives on a large scale, and with the pre-
cision of architectural measurement, the principal Monuments of Ancient Rome
in plan, elevation, and detail.

“Taylor and Cresy’s work has from its first publication been ranked among those professional
books which cannot be bettered. ... It would be difficult to find examples of drawings, even
among those of the most painstaking students of Gothic, more thoroughly worked out than are the
one hundred and thirty plates in this volume."

—

Architect.

Drawing for Builders and Students in Architecture.
PRACTICAL RULES ON DRAWING, for the Operative
Builder and Young Student in Architecture. By George Pyne. With 14
Plates, 4to, ys. 6d. boards.

Civil Architecture.
THE DECORATIVE PART OF CIVIL ARCHITECTURE.
By Sir William Chambers, F.R.S. With Illustrations, Notes, and an
Examination of Grecian Architecture, by Joseph Gwilt, F.S.A. Edited by
W. H. Leeds. 66 Plates, 4to, 21s. cloth.

The House-Owner’s Estimator.
THE HOUSE-OWNER'S ESTIMATOR

; or, What will it Cost
to Build, Alter, or Repair? A Price Book adapted to the Use of Unpro-
fessional People, as well as for the Architectural Surveyor and Builder. By
the late James D. Simon, A.R.I.B.A. Edited and Revised by Francis T. W.
Miller, A.R.I.B.A. With numerous Illustrations. Third Edition, Revised!
Crown 8vo, 3s. 6d. cloth.
“ In two years it will repay its cost a hundred times ovc r - Field.
“ A very handy book.’’—English Mechanic.
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Designing
, Measuring, and Valuing

.

THE STUDENTS GUIDE to the PRACTICE of MEASUR-
ING AND VALUING ARTIFICERS' WORKS. Containing Directions for
taking Dimensions, Abstracting the same, and bringing the Quantities into
Bill, with Tables of Constants, and copious Memoranda tor the Valuation of
Labour and Materials in the respective Trades of Bricklayer and Slater,
Carpenter and Joiner, Painter and Glazier, Paperhanger, &c. With 8 Plates
and 63 Woodcuts. Originally edited by Edward Dobson, Architect. Fifth
Edition, Revised, with considerable Additions on Mensuration and Construc-
tion, and a New Chapter on Dilapidations, Repairs, and Contracts, by E.
Wyndham Tarn, M.A. Crown 8vo, 9s. cloth.
“ Well fulfils the promise of its title-page, and we can thoroughly recommend it to the clas3

for whose use it has been compiled. Mr. Tarn’s additions and revisions have much increased the
usefulness of the work, and have especially augmented its value to students.”—Engineering.

“The work has been carefully revised and edited by Mr. E. Wyndham Tarn, M.A., and com-
prises several valuable additions on construction, mensuration, dilapidations and repairs, and other
matters. . . . This edition will be found the most complete treatise on the principles of measur-
ing and valuing artificers’ work that has yet been published.”

—

Building News.

Docket Estimator

.

THE POCKET ESTIMATOR for the BUILDING TRADES.
Being an Easy Method of Estimating the various parts of a Building collec-
tively, more especially applied to Carpenters’ and Joiners’ work. By A. C.
Beaton, Author of “Quantities and Measurements.” Third Edition, care-
fully revised, 33 Woodcuts, leather, waistcoat-pocket size, is. 6d.

“Contains a good deal of information not easily to be obtained from the ordinary price books.
The prices given are accurate, and up to date.”

—

Building News.

Builder’s and Surveyor’s Pocket Technical Guide.
THE POCKET TECHNICAL GUIDE AND MEASURER
FOR BUILDERS AND SURVEYORS. Containing a Complete Explana-
tion of the Terms used in Building Construction, Memoranda for Reference,
Technical Directions for Measuring Work in all the Building Trades, with a
Treatise on the Measurement of Timber, Complete Specifications, &c. &c.
By A. C. Beaton. Second Edition, with 19 Woodcuts, leather, waistcoat-
pocket size, is. 6d.

“An exceedingly handy pocket companion, thoroughly reliable."

—

Builder's Weekly Reporter.

" This neat little compendium contains all that is requisite in carrying out contracts for ex-
cavating, tiling, bricklaying, paving, &c."

—

British Trade Journal.

Donaldson on Sjjecifications.
THE HANDBOOK OF SPECIFICATIONS ; or, Practical
Guide to the Architect, Engineer, Surveyor, and Builder, in drawing up
Specifications and Contracts for Works and Constructions. Illustrated by
Precedents of Buildings actually executed by eminent Architects and En-
gineers. By Professor T. L. Donaldson, P.R.I.B.A., &c. New Edition, in

One large Vol., 8vo, with upwards of 1,000 pages of Text, and 33 Plates,

£ 1 ns. 5d. cloth.
“ In this work forty-four specifications of executed works are given, including the specifica-

tions for parts of the new Houses of Parliament, by Sir Charles Barry, and for the new Royal
Exchange, by Mr. Tite, M.P. The latter, in particular, is a very complete and remarkable
document. It embodies, to a great extent, as Mr. Donaldson mentions, ‘the bill of quantities

with the description of the works.’ . . . It is valuable as a record, and more valuable still as a
book of precedents. . . . Suffice it to say that Donaldson's 'Handbook of Specifications'

must be bought by all architects.”

—

Builder.

Dartliolomew and Rogers’ Specifications.
SPECIFICATIONS FOR PRACTICAL ARCHITECTURE

:

A Guide to the Architect, Engineer, Surveyor, and Builder; with an Essay
on the Structure and Science of Modern Buildings. Upon the Basis of the
Work by Alfred Bartholomew, thoroughly Revised, Corrected, and greatly

added to by Frederick Rogers, Architect. Second Edition, Revised, with
Additions. With numerous Illusts., medium 8vo, 15s. cloth. [Just published.
“ The collection of specifications prepared by Mr. Rogers on the basis of Bartholomew's work

is too well known to need any recommendation from 11s. it is one of the books with which every
young architect must be equipped ; for time has shown that the specifications cannot be set aside

through any defect in them ”

—

Architect.

“ Good forms for specifications are of considerable value, and it was an excellent idea to com-
pile a work on the subject upon the basis of the late Alfred Bartholomew's valuable work. The
second edition of Mr. Rogers's book is evidence of the want of a book dealing with modern re-

quirements and materials."

—

Building News.
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DECORATIVE ARTS, etc.

Woods and Marbles (Imitation of).

SCHOOL OF PAINTING FOR THE IMITATION OF WOODS
AND MARBLES, as Taught and Practised by A. R. Van der Burg and P.

Van der Burg, Directors of the Rotterdam Painting Institution. Second and
Cheaper Edition. Royal folio, iS^ by 12^ in., Illustrated with 24 full-size Co-
loured Plates; also 12 plain Plates, comprising 154 Figures, price £1 ris. 6d.

List of Contents
Introductory Chapter — Tools required for

Wood Painting—Observations on the different

species of Wood: Walnut—Observations on
Marble in general—Tools required for Marble
Painting—St. Remi Marble : Preparation of the
Paints : Process of Working—Wood Graining:
Preparation of Stiff and Flat Brushes : Sketch-
ing different Grains and Knots : Glazing of
Wood—Ash : Painting of Ash—Breche (Brec-
cia) Marble : Breche Violette : Process ofWork-
ing—Maple : Process ofWorking—The different

species of White Marble : Methods of Working

:

Painting White Marble with Lac-dye: Painting
White Marble with Poppy-paint—Mahogany :

Methods of Working—Yellow Sienna Marble:
Process of Working—Juniper : Characteristics
of the Natural Wood: Method of Imitation

—

Vertde Mer Marble: Description of the Mar-
ble: Process of Working—Oak: Description of
the varieties of Oak : Manipulation of Oak-
painting: Tools employed: Method of Work-
ing—Waulsort Marble : Varieties of the Marble :

Process of Working—The Painting of Iron with
Red Lead : How to make Putty : Out-door
Work: Varnishing: Priming and Varnishing
Woods and Marbles : Painting in General : Ceil-

ings and Walls : Gilding : Transparencies, Flags,
&c.

List of Plates.

r. Various Tools required for Wood Painting
—2, 3. Walnut: Preliminary Stages of Graining
and Finished Specimen — 4. Tools used for

Marble Painting and Method of Manipulation—
5, 6. St. Remi Marble: Earlier Operations and
Finished Specimen—7. Methods of Sketching
different Grains, Knots, &c.—8. 9. Ash: Pre-
liminary Stages and Finished Specimen— 10.

Methods of Sketching Marble Grains

—

ii, 12.

Breche Marble : Preliminary Stages of Working
and Finished Specimen—13. Maple : Methods
of Producing the different Grains—14, 15. Bird’s-

eye Maple: Preliminary Stages and Finished
Specimen—16. Methods of Sketching the dif-

ferent Species of White Marble—17, 18. White
Marble : Preliminary Stages of Process and

Finished Specimen— rg. Mahogany: Specimens
of various Grains and Methods of Manipulation—20, 21. Mahogany: Earlier Stages and Finished
Specimen—22, 23, 24. Sienna Marble: Varieties
of Grain, Preliminary Stages and Finished
Specimen—25, 26, 27. Juniper Wood : Methods
of producing Grain, &c. : Preliminary Stages
and Finished Specimen—28, 29, 30. Vert de
Mer Marble: Varieties of Grain and Methods
of Working Unfinished and Finished Speci-
mens—31. 32. 33. Oak : Varieties of Grain, Tools
Employed, and Methods of Manipulation, Pre-
liminary Stages and Finished Specimen—34, 35,
6. Waulsort Marble: Varieties of Grain, Un-
nished and Finished Specimens.

“Those who desire to attain skill in the art of painting woods and marbles, will find advantage
in consulting this book. . . . Some of the Working Men’s Clubs should give tneir young men
the opportunity to study it."

—

Builder.
“ A comprehensive guide to the art. The explanations of the processes, the manipulation and

management of the colours, and the beautifully executed plates will not be the least valuable to the
student who aims at making his work a faithful transcript of nature.”

—

Building- News.

Colour,
A GRAMMAR OF COLOURING

.

Applied to Decorative
Painting and the Arts. By George Field. New Edition, adapted to the
use of the Ornamental Painter and Designer. By Ellis A. Davidson. With
New Coloured Diagrams and Engravings. i2mo, 3s. 6d. cloth boards.
“The book is a most useful resume of the properties of pigments."

—

Builder.

Mouse Decoration,
ELEMENTARY DECORATION. A Guide to the Simpler
Forms of Everyday Art, as applied to the Interior and Exterior Decoration of
Dwelling Houses, &c. By James W. Facey. With 68 Cuts. 2$. cloth limp.
“As a technical guide-book to the decorative painter it will be found reliable.”—BuildingNews,

*** By the same Author, just published.

PRACTICAL HOUSE DECORATION : A Guide to the Art of
Ornamental Painting, the Arrangement of Colours in Apartments, and the
principles of Decorative Design. With some Remarks upon the Nature and
Properties of Pigments. With numerous Illustrations. i2mo, 2s. 6d. cl. limp
N.B.

—

The above Two Works together in One VoL, strongly half-bound
,
5s.

Mouse Painting, etc,

HOUSE PAINTING, GRAINING, MARBLING, AND SIGN
WRITING, A Practical Manual of. By Ellis A. Davidson. Fourth Edition.
With Coloured Plates and Wood Engravings. i2mo, 6s. cloth boards.
A mass of information, of use to the amateur and of value to the practical man.' —English

Mechanic. ’ s
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DELAMOTTES’ WORKS on ILLUMINATION & ALPHABETS.

A PRIMER OF THE ART OF ILLUMINATION, for the Use of
Beginners : with a Rudimentary Treatise on the Art, Practical Directions for
its exercise, and Examples taken from Illuminated MSS., printed in Gold and
Colours. By F. Delamoxte. New and cheaper edition. Small 4to, 6s. orna-
mental boards.
“. . . . The examples of ancient MSS. recommended to the student, which, with much

good sense, the author chooses from collections accessible to all, are selected with judgment and
knowledge, as well as taste.”

—

Athenceum.

ORNAMENTAL ALPHABETS, Ancient and Medieval, from the
Eighth Century, with Numerals; including Gothic, Church-Text, large and
small, German, Italian, Arabesque, Initials for Illumination, Monograms
Crosses, &c. &c., for the use of Architectural and Engineering Draughtsmen,
Missal Painters, Masons, Decorative Painters, Lithographers, Engravers,
Carvers, &c. &c. Collected and Engraved by F. Delamotte, and printed in
Colours. New and Cheaper Edition. Royal 8vo, oblong, 2s. 6d. ornamental
boards.

‘ For those who insert enamelled sentences round gilded chalices, who blazon shop legends over
shop-doors, who letter church walls with pithy sentences from the Decalogue, this book will be use-
ful.”

—

Athenaurn.

EXAMPLES OF MODERN ALPHABETS, Plain and Ornamental ;

including German, Old English, Saxon, Italic, Perspective, Greek, Hebrew,
Court Hand, Engrossing, Tuscan, Riband, Gothic, Rustic, and Arabesque

;

with several Original Designs, and an Analysis of the Roman and Old English
Alphabets, large and small, and Numerals, for the use of Draughtsmen, Sur-
veyors, Masons, Decorative Painters, Lithographers, Engravers, Carvers, &c.
Collected and Engraved by F. Delamotte, and printed in Colours. New
and Cheaper Edition. Royal 8vo, oblong, 2s. 6d. ornamental boards.

“There is comprised in it every possible shape into which the letters of the alphabet and
numerals can be formed, and the talent which has been expended in the conception of the various
plain and ornamental letters is wonderful.”

—

Standard.

MEDIAEVAL ALPHABETS AND INITIALS FOR ILLUMI-
NATORS. By F. G. Delamotte. Containing 21 Plates and Illuminated
Title, printed in Gold and Colours. With an Introduction by J. Willis
Brooks. Fourth and cheaper edition. Small 4to, 4s. ornamental boards.
“ A volume in which the letters of the alphabet come forth glorified in gilding and all the colours

of the prism interwoven and intertwined and intermingled.”

—

Sun.

THE EMBROIDERER'S BOOK OF DESIGN. Containing
Initials, Emblems, Cyphers, Monograms, Ornamental Borders, Ecclesiastical
Devices, Mediaeval and Modern Alphabets, and National Emblems. Col-
lected by F. Delamotte, and printed in Colours. Oblong royal Svo, is. 6cl.,

ornamental wrapper.
“The book will be of great assistance to ladies and young children who are endowed with the
of plying the needle in this most ornamental and useful pretty work.”—East Anglian Times.

Wood Carving .

INSTRUCTIONS IN WOOD-CARVING, for Amateurs; with
Hints on Design. By A Lady. With Ten large Plates, 2s. 6d. in emblematic
wrapper.
“ The handicraft of the wood-carver, so well as a book can impart it, may be learnt from ‘ A

Lady's ’ publication.”—Athenceum.
“ The directions given are plain and easily understood .”—English Mechanic.

Glass Painting.

GLASS STAINING AND THE ART OF PAINTING ON
GLASS. From the German of Dr. Gessert and Emanuel Otto Fromberg.
With an Appendix on The Art of Enamelling. i2mo, 2s. 6d. cloth limp.

Letter Painting.

THE ART OF LETTER PAINTING MADE EASY. By
Tames Greig Badenoch. With 12 full-page Engravings of Examples, is. cloth

limp.

"The system is a simple one, but quite original, and well worth the careful attention of letter-

painters. It can be easily mastered and remembered."—Building News.
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CARPENTRY, TIMBER, etc.

Tredgold’s Carpentry, partly lie-written and En-
larged by Tarn.

THE ELEMENTARY PRINCIPLES OF CARPENTRY.
A Treatise on the Pressure and Equilibrium of Timber Framing, the Resist-
ance of Timber, and the Construction of Floors, Arches, Bridges, Roofs,
Uniting Iron and Stone with Timber, &c. To which is added an Essay
on the Nature and Properties of Timber, &c., with Descriptions of the kinds
of Wood used in Building; also numerous Tables of the Scantlings of Tim-
ber for different purposes, the Specific Gravities of Materials, &c. By Thomas
Tredgold, C.E. With an Appendix of Specimens of Various Roofs of Iron
and Stone, Illustrated. Seventh Edition, thoroughly revised and considerably
enlarged by E. Wyndham Tarn, M.A., Author of “The Science of Build-
ing,” &c. With 61 Plates, Portrait of the Author, and several Woodcuts. In
one large vol., qto, price £1 5s. cloth. [Just published.

“Ought to be in every architect’s and every builder’s library.”

—

Builder.
“ A work whose monumental excellence must commend it wherever skilful carpentry is con-

cerned. The author’s principles are rather confirmed than impaired by time. The additional
plates are of great intrinsic value.”

—

Building News.

Woodworking Machinery.
WOODWORKING MACHINERY : Its Rise, Progress, and Con-
struction. With Hints on the Management of Saw Mills and the Economical
Conversion of Timber. Illustrated with Examples of Recent Designs by
leading English, French, and American Engineers. By M. Powis Bale,
A.M. Inst. C.E., M.I.M.E. Large crown 8vo, 12s. 6d. cloth.
“ Mr. Bale is evidently an expert on the subject, and he has collected so much information that

his book is sill-sufficient for builders and others engaged in the conversion of timber.”—Architect.

“The most comprehensive compendium of wood-working machinery we have seen. The
author is a thorough master of his subject.”

—

Building News.
“ The appearance of this book at the present time will, we should think, give a considerable

impetus to the onward march of the machinist engaged in the designing and manufacture of
wood-working machines. It should be in the office of every wood-working factory.”—English
Mechanic.

Haw Mills.
SAW MILLS: Their Arrangement and Management

,
and the

Economical Conversion of Timber. (Being a Companion Volume to “ Wood-
working Machinery.”) By M. Powis Bale, A.M. Inst. C.E., M.I.M.E.
With numerous Illustrations. Crown 8vo, 10s. 6d. cloth,

“The author is favourably known by his former work on ‘Woodworking Machinery,’ ofwhich
we were able to speak approvingly. This is a companion volume, in;which the administration of
a large sawing establishment is discussed, and the subject examined from a financial standpoint
Hence the size, shape, order, and disposition of saw-mills and the like are gone into in detail,
and the course of the timber is traced from its reception to its delivery in its converted state!
We could not desire a more complete or practical treatise."

—

Builder.

“We highly recommend Mr. Bale’s work to the attention and perusal of all those who are en-
gaged in the art of wood conversion, or who are about building or remodelling saw-mills on im-
proved principles."

—

Building News.

Carpentering.
THE CARPENTER’S NEW GUIDE

;

or, Book of Lines for Car-
penters; comprising all the Elementary Principles essential for acquiring a
knowledge of Carpentry. Founded on the late Peter Nicholson’s Standard
Work. A New Edition, revised by Arthur Ashpitel, F.S.A. Together
with Practical Rules on Drawing, by George Pyne. With 74 Plates
4to, £ x is. cloth.

Handrailing.
A PRACTICAL TREATISE ON HANDRAILING : Showing
New and Simple Methods for Finding the Pitch of the Plank, Drawing the
Moulds, Bevelling, Jointing-up, and Squaring the Wreath. By George
Collings. Illustrated with Plates and Diagrams. i2mo, is. 6d. cloth limp.

Circular Work.
CIRCULAR WORK IN CARPENTRY AND JOINERY: A
Practical Treatise on Circular Work of Single and Double Curvature. By
George Collings, Author of “ A Practical Treatise on Handrailing.” Illus-
trated with numerous Diagrams. i2mo, 2s. 6d. cloth limp. [Jus* published
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Timber Merchant’s Companion.
THE TIMBER MERCHANTS AND BUILDER'S COM-
PANION. Containing New and Copious Tables of the Reduced Weight and
Measurement of Deals and Battens, of all sizes, from One to a Thousand
Pieces, and the relative Price that each size bears per Lineal Foot to any
given Price per Petersburg Standard Hundred

;
the Price per Cube Foot of

Square Timber to any given Price per Load of 50 Feet; the proportionate
Value of Deals and Battens by the Standard, to Square Timber by the Load
of 50 Feet; the readiest mode of ascertaining the Price of Scantling per
Lineal Foot of any size, to any given Figure per Cube Foot, &c. &c. By
William Dowsing. Third Edition, Revised and Corrected. Crown 8vo,
3s. cloth.

“Everything is as concise and clear as it can possibly be made. There can be no doubt that
every timber merchant and builder ought to possess it.”

—

Hull Advertiser.
“ An exceedingly well-arranged, clear, and concise manual of tables for the use of all who buy

or sell timber.”

—

Journal of forestry.

Practical Timber Merchant.
THE PRACTICAL TIMBER MERCHANT. Being a Guide
for the use of Building Contractors, Surveyors, Builders, &c., comprising
useful Tables for all purposes connected with the Timber Trade, Marks of
Wood, Essay on the Strength of Timber, Remarks on the Growth of Timber,
&c. By W. Richardson. Fcap. 8vo, 3s. 6d. cloth.
“ This handy manual contains much valuable information for the use of timber merchants,

builders, foresters, and all others connected with the growth, sale, and manufacture of timber.' —
Journal of Forestry.

Timber Freight Boole.
THE TIMBER MERCHANT'S, SAW MILLER'S

, AND
IMPORTER’S FREIGHT BOOK AND ASSISTANT. Comprising Rules,
Tables, and Memoranda relating to the Timber Trade. By William
Richardson Timber Broker; together with a Chapter on “ Speeds of Saw
Mill Machinery,’’ by M. Powis Bale, M.I.M.E., &c. i2mo, 3s. 6d. cloth boards.
“A very useful manual of rules, tables, and memoranda, relating to the timber trade. AVe re-

commend it as a compendium of calculation to all timber measurers and merchants, and as supply-
ing a real want in the trade.”

—

Building- News.

Tables for Packing-Case Makers.
PACKING-CASE TABLES

;

showing the number of Super-
ficial Feet in Boxes or Packing-Cases, from six inches square and upwards.
By W. Richardson, Timber Broker. Oblong qto, 3s. 6d. cloth.

“Invaluable labour-saving tables.”—Ironmonger.

“Will save much labour and calculation.”

—

Grocer.

Superficial Measurement.
THE TRADESMAN’S GUIDE TO SUPERFICIAL MEA-
SUREMENT. Tables calculated from 1 to 200 inches in length, by 1 to 108
inches in breadth. For the use of Architects, Engineers, Timber Merchants,
Builders, &c. By James Hawkings. Third Edition. Fcap., 3s. 6d. cloth.

“ A useful collection of tables to facilitate rapid calculation of surfaces. The exact area of any
surface of which the limits have been ascertained can be instantly determined. The book will be
found of the greatest utility to all engaged in building operations.”

—

Scotsman.

Forestry.
THE ELEMENTS OF FORESTRY. Designed to afford In-
formation concerning the Planting and Care of Forest Trees for Ornament or
Profit, with Suggestions upon the Creation and Care of Woodlands. By F. B.
Hough. Large crown 8vo, 10s. cloth.

Timber Importer’s Guide.
THE TIMBER IMPORTER’S, TIMBER MERCHANT'SAND
BUILDER’S STANDARD GUIDE. By Richard E. Grandy. Compris-
ing an Analysis of Deal Standards, Home and Foreign, with Comparative
Values and Tabular Arrangements for fixing Nett Landed Cost on Baltic
and North American Deals, including all intermediate Expenses, Freight,
Insurance, &c. &c. Second Edition, carefully revised. 121110, 3s. 6d. cloth.

"Everything it pretends to be: built up gradually, it leads one from a forest to a treenail, and
throws in, as a makeweight, a host of material concerning bricks, columns, cisterns, &.c."—£nglish
Mechanic.
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Metalliferous Mining

.

BRITISH MINING : A Treatise on the History
,
Discovery, Practical

Development, anil Future Prospects of Metalliferous Mines in the United King-
dom. By Robert Hunt, F.R.S., Keeper of Mining Records; Editor of
“ Ure’s Dictionary of Arts, Manufactures, and Mines,” &c. Upwards of 950
pp., with 230 Illustrations. Super-royal 8vo, £3 3s. cloth.

Opinions of the Press.
“One of the most valuable works of reference of modern times. Mr. Hunt, as keeper of mining

records of the United Kingdom, has had opportunities for such a task not enjoyed by anyone else,
and has evidently made the most of them. . . . The language and style adopted are good, and
the treatment of the various subjects laborious, conscientious, and scientific.”

—

Engineering.
"Probably no one in this country was better qualified than Mr. Hunt for undertaking such a

work. Brought into frequent and close association during a long life-time with the principal guar-
dians of our mineral and metallurgical industries, he enjoyed a position exceptionally favourable
for collecting the necessary information. The use which he has made of his opportunities is suffi-

ciently attested by the dense mass of information crowded into the handsome volume which has
just been published. ... In placing before the reader a sketch of the present position of
British Mining, Mr. Hunt treats his subject so fully and illustrates it so amply that this section really
forms a little treatise on practical mining. . . . The book is, in fact, a treasure-house of statistical
information on mining subjects, and we know of no other work embodying so great amass of matter
of this kind. Were this the only merit of Mr. Hunt's volume it would be sufficient to render it

indispensable in the library of everyone interested in the development of the mining and metallur-
gical industries of this country.”

—

Atheneeum.
“A mass of information not elsewhere available, and of the greatest value to those who may

be interested in our great mineral industries.”

—

Ejigijieer.

"A sound, business-like collection of interesting facts. . . . The amount of information
Mr. Hunt has brought together is enormous. . . . The volume appears likely to convey more
instruction upon the subject than any work hitherto published.”

—

Mining Journal.
"The work will be for the mining industry what Dr. Percy’s celebrated treatise has been for the

metallurgical—a book that cannot with advantage be omitted from the library.”

—

Iron and Coal
Trades' Review.

“The literature of mining has hitherto possessed no work approaching in importance to that
which has just been published. There is much in Mr. Hunt’s valuable work that every shareholder
in a mine should read with close attention. The entire subject of practical mining—from the first

search for the lode to the latest stages of dressing the ore—is dealt with in a masterly manner.”—Academy.

Coal and Iron.

THE COAL AND IRON INDUSTRIES OF THE UNITED
KINGDOM. Comprising a Description of the Coal Fields, and of the Princi-
pal Seams of Coal, with ’Returns of their Produce and its Distribution, and
Analyses of Special Varieties. Also an Account of the occurrence of Iron
Ores in Veins or Seams; Analyses of each Variety; and a History of the
Rise and Progress of Pig Iron Manufacture since the year 1740, exhibiting the
Economies introduced in the Blast Furnaces for its Production and Improve-
ment. By Richard Meade, Assistant Keeper of Mining Records. With
Maps of the Coal Fields and Ironstone Deposits of the United Kingdom.
8vo, £1 8s. cloth.
“ The book is one which must find a place on the shelves of all interested in coal and iron

production, and in the iron, steel, and other metallurgical industries.”

—

Engineer.
“ Of this book we may unreservedly say that it is the best of its class which we have ever met.

. . . A book of reference which no one engaged in the iron or coal trades should omit from his
library.”

—

Iron and Coal Trades' Review.
“An exhaustive treatise and a valuable work of reference.”

—

Mining Journal.

Prospecting.
THE PROSPECTOR’S HANDBOOK: A Guide for the Pro-
spector and Traveller in Search of Metal-Bearing or other Valuable Minerals.
By J. W. Anderson, M.A. (Camb.), F.R.G.S., Author of “Fiji and New
Caledonia.” Small crown 8vo, 3s. 6d. cloth. [.Just published.
“ Will supply a much felt want, especially among Colonists, in whose way are so often thrown

many mineralogical specimens, the value of which it is difficult for anyone, not a specialist, to
determine. The author has placed his instructions before his readers in the plainest possible
terms, and his book is the best of its kind.”

—

Engineer.
“ How to find commercial minerals, and how to identify them when they are found, are the

leading points to which attention is directed. The author has manag d to pack as much practical
detail into his pages as would supply material for a book three times its size.”—Mining Journal.

“ Those toilers who explore the trodden or untrodden tracks on the face of the globe will find
much that is useful to them in this book.”

—

Atheneeum.

0
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Metalliferous Minerals and Mining.
TREATISE ON METALLIFEROUS MINERALS AND)
MINING. By D. C. Davies, F.G.S., Mining Engineer, &c., Author of “At
Treatise on Slate and Slate Quarrying.” Illustrated with numerous Wood :

Engravings. Second Edition, carefully Revised. Crown 8vo, 12s. 6d. cloth.

“Neither the practical miner nor the general reader interested in mines, can have a better book -

for his companion and his guide.”

—

Mining Journal.

“The volume is one which no student of mineralogy should be without."

—

Colliery Guardian.
“We are doing our readers a service in calling their attention to this valuable work."—Mining

World.

“A book that will not only be useful to the geologist, the practical miner, and the metallurgist
but also very interesting to the general public.”—Iron.

“ As a history of the present state of mining throughout the world this book has a real value,
and it supplies an actual want, for no such information has hitherto been brought together within
such limited space.”

—

Athenceum.

Earthy Minerals and Mining.
A TREATISE ON EARTHY AND OTHER MINERALS5

AND MINING. By D. C. Davies, F.G.S. Uniform with, and forming a
Companion Volume to, the same Author’s “ Metalliferous Minerals and
Mining.” With 76 Wood Engravings. Crown 8vo, 12s. 6d. cloth.

“It is essentially a practical work, intended primarily for the use of practical men. . . . Wee
do not remember to have met with any English work on mining matters that contains the same,1

amount of information packed in equally convenient form.”

—

Academy.
‘The book is clearly the result of many years’ careful work and thought, and we should be -

inclined to rank it as among the very best of the handy technical and trades manuals which have •

recently appeared.”

—

British Quarterly Review.

“The subject matter of the volume will be found of high value by all—and they are a numer-
ous class—who trade in earthy minerals."

—

Athenocjim.

“ Will be found of permanent value for information and reference."

—

Iron.

Underground Eumping Machinery.
MINE DRAINAGE. Being a Complete and Practical Treatise
on Direct-Acting Underground Steam Pumping Machinery, with a Descrip-
tion of a large number of the best known Engines, their General Utility and ;

the Special Sphere of their Action, the Mode of their Application, and
their merits compared with other forms of Pumping Machinery. By Stephen^
Michell. 8vo, 15s. cloth.

“Will be highly esteemed by colliery owners and lessees, mining engineers, and students -

generally who require to be acquainted with the best means of securing the drainage of mines. It :

is a most valuable work, and stands almost alone in the literature of steam pumping machinery.'—
Colliery Guardian.

“ Much valuable information is given, so that the book is thoroughly worthy of an extensive

circulation amongst practical men and purchasers of machinery.”—Mining Journal.

Mining Tools.
A MANUAL OF MINING TOOLS. For the Use of Mine
Managers, Agents, Students, &c. By William Morgans, Lecturer on Prac-

tical Mining at the Bristol School of Mines. i2mo, 3s. cloth boards.

ATLAS OF ENGRAVINGS to Illustrate the above, contain-

ing 235 Illustrations of Mining Tools, drawn to scale. 4to, 6s. cloth boards.

“Students in the science of mining, and overmen, captains, managers, and viewers may gait"

practical knowledge and useful hints by the study of Mr. Morgans’ manual.”

—

Colliery Guardian.
“ A valuable work, which will tend materially to improve our mining literature."

—

Minins >

Journal.

Coal Mining.
COAL AND COAL MINING: A Rudimentary Treatise on. B3

Warington W. Smyth, M.A., F.R.S., &c., Chief Inspector of the Mines 0

the Crown. New Edition, Revised and Corrected. With numerous Illustra

tions. 121110, 4s. cloth boards.
“ As an outline is given of every known coal-field in this and other countries, as well as of th<

principal methods of working, the book will doubtless interest a very large number of readers.”-

Mining Journal.

Subterraneous Surveying.
SUBTERRANEOUS SURVEYING, Elementary and Practica

Treatise on; with and without the Magnetic Needle. By Thomas Fenwick
Surveyor ot Mines, and Thomas Baker, C.E i2mo, 3s. cloth boards.
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Chain Cables

.

CHAIN CABLES AND CHAINS. Comprising Sizes and
Curves of Links, Studs, &c., Iron for Cables and Chains, Chain Cable and
Chain Making, Forming and Welding Links, Strength of Cables and Chains,
Certificates for Cables, Marking Cables, Prices of Chain Cables and Chains,
Historical Notes, Acts of Parliament, Statutory Tests, Charges for Testing,
List of Manufacturers of Cables, &c., &c. By Thomas W. Traill, F.E.R.N.,
M. Inst, C.E.,the Engineer Surveyor in Chief, Board of Trade, the Inspector
of Chain Cable and Anchor Proving Establishments, and General Superin-
tendent, Lloyd's Committee on Proving Establishments. With numerous
Tables, Illustrations and Lithographic Drawings. Folio, £2 2s. cloth,
bevelled boards.
“ The author writes not only with a full acquaintance with scientific formulae and details, but

also with a profound and fully-instructed sense of the importance to the safety of our ships and
sailors of fidelity in the manufacture of cables. We heartily recommend the book to the specialists
to whom it is addressed."—Athenceum.

“ It contains a vast amount of valuable information. Nothing seems to be wanting to make it

a complete and standard work of reference on the subject."—Nautical Magazine.

1*0clcet-Boohfor Naval Architects and Shipbuilders

.

THE NAVAL ARCHITECT'S AND SHIPBUILDER’S
POCKET-BOOK of Formula, Rules, and Tables, and Marine Engineer's and
Surveyor's Handy Book of Reference. By Clement Mackrow, Member of the
Institution of Naval Architects, Naval Draughtsman. Third Edition, Re-
vised. With numerous Diagrams, &c. Fcap., 12s. 6d. strongly bound in
leather.

“Should be used by all who are engaged in the construction or design of vessels. . . . Will
be found to contain the most useful tables and formulas required by shipbuilders, carefully collected
from the best authorities, and put together in a popular and simple form.”

—

Engineer.

“The professional shipbuilder has now, in a convenient and accessible form, reliable data for
solving many of the numerous problems that present themselves in the course of his work.”

—

Iron.

“There is scarcely a subject on which a naval architect or shipbuilder can require to refresh
his memory which will not be found within the covers of Mr. Mackrow's book.”

—

English Mechanic.

JPochet-Boolc for Marine Engineers.

A POCKET-BOOK OF USEFUL TABLES AND FOR-
MULAE FOR MARINE ENGINEERS. By Frank Proctor A.I.N.A.
Third Edition. Royal 321110, leather, gilt edges, with strap, 4s.

“We recommend it to our readers as going far to supply a long-felt want.”—Naval Science.
“A most useful companion to all marine engineers.”

—

United Service Gazette.

Lighthouses.
'EUROPEAN LIGHTHOUSE SYSTEMS. Being a Report of
a Tour of Inspection made in 1873. By Major George H. Elliot, Corps of
Engineers, U.S.A. With 51 Engravings and 31 Woodcuts. 8vo, 21s. cloth.

%* The following are published in Weale’s Rudimentary Series.
MASTING, MAST-MAKING, AND RIGGING OF SHIPS. By

Robert Kipping, N.A. Fifteenth Edition. i2mo, 2s. 6d. cloth boards.

SAILS AND SAIL-MAKING. Eleventh Edition, Enlarged, with
an Appendix. By Robert Kipping, N.A. Illustrated. i2mo, 3s. cloth boards,

NAVAL ARCHITECTURE. By James Peake. Fifth Edition
with Plates and Diagrams. i2mo, 4s. cloth boards.

MARINE ENGINES AND STEAM VESSELS (A Treatise on).
By Robert Murray, C.E., Principal Officer to the Board of Trade for the
East Coast of Scotland District. Eighth Edition, thoroughly Revised, with
considerable Additions, by the Author and by George Carlisle,

’ C.E.
Senior Surveyor to the Board of Trade at Liverpool. i2ino, 5s. cloth boards.’

PRACTICAL NAVIGATION. Consisting of the Sailor’s Sea-
Book, by James Greenwood and W. H. Rosser

; together with the requisite
Mathematical and Nautical Tables for the Working of the Problems by
Henry Law, C.E., and Professor J. R. Young. i2mo, 75., half-bound
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NATURAL PHILOSOPHY AND SCIENCE.
Text Book of Electricity

.

THE STUDENTS TEXT-BOOK OF ELECTRICITY. By
Henry M. Noad, Ph.D., F.R.S., F.C.S. New Edition, carefully Revised.
With an Introduction and Additional Chapters, by W. H. Preece, M.I.C.E.,
Vice-President of the Society of Telegraph Engineers, &c. With 470 Illustra-
tions. Crown 8vo, 12s. 6d. cloth.

“The original plan of this book has been carefully adhered to so as to make it a reflex of the
existing- state of electrical science, adapted for students. . . . Discovery seems to have pro-
gressed with marvellous strides

;
nevertheless it has now apparently ceased, and practical applica-

tions have commenced their career
;
and it is to give a faithful account of these that this fresh

edition of Dr. Noad's valuable text-book is launched forth .”—Extractfrom Introduction by IV. H.
Preece, Esq.

"We can recommend Dr. Noad’s book for clear style, great range of subject, a good index,
and a plethora of woodcuts. Such collections as the present are indispensable.”—Athenaum.

“An admirable text-book for every student—beginner or advanced

—

of electricity.
1 —

Engineering.

“Dr. Noad’s text-book has earned for itself the reputation of a truly scientific manual for the
student of electricity, and we gladly hail this new amended edition, which brings it once more to
the front. Mr. Preece as reviser, with the assistance of Mr. H. R. Kempe and Mr. J. P. Edwards,
has added all the practical results of recent invention and research to the admirable theoretical
expositions of the author, so that the book is about as complete and advanced as it is possible for
any book to be within the limits of a text-book."— Telegraphic Journal.

Electricity.
A MANUAL OF ELECTRICITY : Including Galvanism, Mag--
nethm, Dia-Magnetism, Electro-Dynamics, Magno-Electricity, and the Electric
Telegraph. By Henry M. Noad, Ph.D., F.R.S., F.C.S. Fourth Edition.
With 500 Woodcuts. 8vo, £1 4s. cloth.

“The accounts given of electricity and galvanism are not only complete in a scientific sense,
but, which is a rarer thing, are popular and interesting.”—Lancet.

“It is worthy of a place in the library of every public institution .”—Mining Journal.

Electric Light.
ELECTRIC LIGHT : Its Production and Use. Embodying Plain 1

Directions for the Treatment of Voltaic Batteries, Electric Lamps, and
Dynamo-Electric Machines. By J. W. Urquhart, C.E., Author of “ Electro-
plating: A Practical Handbook.” Edited by F. C. Webb, M.I.C.E., M.S.T.E.
Second Edition, Revised, with large Additions and 128 Illusts. 7s. 6d. cloth.
" The book is by far the best that we have yet met with on the subject.”

—

Athenaum.
“ It is the only work at present available which gives, in language intelligible for the most part -

to the ordinary reader, a general but concise history of the means which have been adopted up to
the present time in producing the electric light .”

—

Metropolitan

Electric Lighting.
THE ELEMENTARY PRINCIPLES OF ELECTRIC LIGHT-
ING. By Alan A. Campbell Swinton, Associate S.T.E. Crown 8vo,
is. 6d., cloth. [jfttsf published.
“ As a stepping-stone to treatises of a more advanced nature, this little work will be found

most efficient.”

—

Bookseller.

“Anyone who desires a short and thoroughly clear exposition of the elementary principles of
electric-lighting cannot do better than read this little work.”—Bradford Observer.

L>r. Lardner’s School Handbooks.
NATURAL PHILOSOPHY FOR SCHOOLS. By Dr. Lardner.
328 Illustrations. Sixth Edition. One Vol., 3s. 6d. cloth.

“ A very convenient class-book for junior students in private schools. It is intended to convey,
In clear and precise terms, general notions of all the principal divisions of Physical Science."

—

British Quarterly Review.

ANIMAL PHYSIOLOGY FOR SCHOOLS. By Dr. Lardner.
With 190 Illustrations. Second Edition. One Vol., 35. 6d. cloth.

"Clearly written, well a anged, and excellently illustrated.”

—

Gardener's Chronicle.

Dr. Lardner’s Electric Telegraph.
THE ELECTRIC TELEGRAPH. By Dr. Lardner. Re-
vised and Re-written by E. B. Bright, F.R.A.S. 140 Illustrations. Small
8vo, 2s. 6d. cloth.

“ One of the most readable books extant on the Electric Telegraph.’’

—

English Mechanic.
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Storms.
STORMS : Their Nature, Classification, and Laws; with the Means
of Predicting them by their Embodiments, the Clouds, By William
Blasius. With Coloured Plates and numerous Wood Engravings. Crown
8vo, ios. 6d. cloth.

“ A useful repository to meteorologists in the study of atmospherical disturbances. Will repay
perusal as being the production of one who gives evidence of acute observation.”—Nature.

The Bloivpipe.
THE BLOWPIPE IN CHEMISTRY, MINERALOGY, AND
GEOLOGY. Containing all known Methods of Anhydrous Analysis, many
Working Examples, and Instructions for Making Apparatus. By Lieut.-
Colonel W. A. Ross, R.A., F.G.S. With 120 Illustrations. Crown 8vo,
3s. 6d. cloth.
“The student who goes conscientiously through the course of experimentation here laid down

will gain a better insight into inorganic chemistry and mineralogy than if he had ‘got up’ any of
the best text-books ot the day, and passed any number of examinations.”

—

Chemical News.

The Military Sciences.
AIDE-MEMOIRE TO THE MILITARY SCIENCES. Framed
from Contributions of Officers and others connected with the different Ser-
vices. Originally edited by a Committee of the Corps of Royal Engineers.
Second Edition, most carefully revised by an Officer of the Corps, with many
Additions; containing nearly 350 Engravings and many hundred Woodcuts.
Three Vols., royal 8vo, extra cloth boards, and lettered, £4 ios.

“A compendious encyclopaedia of military knowledge, to which we are greatly indebted.”

—

Edinburgh Review.
“ The most comprehensive work of reference to the military and collateral sciences.’ — Volun-

teer Service Gazette.

Field Fortification.
A TREATISE ON FIELD FORTIFICATION, THE ATTACK
OF FORTRESSES, MILITARY MINING, AND RECONNOITRING. By
Colonel I. S. Macaulay, late Professor of Fortification in the R.M.A., Wool-
wich. Sixth Edition, crown 8vo, cloth, with separate Atlas of 12 Plates, 12s.

Conchology.
MANUAL OF THE MOLLUSCA : A Treatise on Recent and
Fossil Shells. By Dr. S. P. Woodward, A.L.S. With Appendix by Ralph
Tate, A.L.S., F.G.S. With numerous Plates and 300 Woodcuts. Cloth
boards, ys. 6d.

“A most valuable storehouse of conchological and geological information.”

—

Hardwicke's
Science Gossip.

Astronomy.
ASTRONOMY. By the late Rev. Robert Main, M.A., F.R.S.,
formerly Radcliffe Observer at Oxford. Third Edition, Revised and Cor-
rected to the present time, by William Thynne Lynn, B.A., F.R. A. S., formerly
of the Royal Observatory, Greenwich. i2mo, 2s. cloth limp.
“ A sound and simple treatise, carefully edited, and a capital book for beginners.”—Knowledge.
“Accurately brought down to the requirements of the present time."

—

Educational Times.

Geology.
RUDIMENTARY TREATISE ON GEOLOGY, PHYSICAL
AND HISTORICAL. Consisting of “Physical Geology,” which sets forth
the leading Principles of the Science

;
and “ Historical Geology,” which

treats of the Mineral and Organic Conditions of the Earth at each successive
epoch, especial reference being made to the British Series of Rocks. By
Ralph TaTe, A.L.S.

,
F.G.S., &c., &c. With 250 Illustrations. i2mo, 5s.

cloth boards.
“ The fulness of the matter has elevated the book into a manual. Its information is exhaustive

and well arranged."—School Board Chronicle.

Geology and Genesis.
THE TWIN RECORDS OF CREATION ; or, Geology and
Genesis: their Perfect Harmony and, Wonderful Concord. By George W.
Victor le Vaux. Numerous Illustrations. Fcap. 8vo, 5s. cloth.

“A valuable contribution to the evidences of revelation, and disposes very conclusively of the
arguments of those who would set God's Works against God’s Word. No real difficulty is shirked,
and no sophistry is left unexposed. ’’

—

The Rock.
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Dr. LARDNER’S HANDBOOKS of NATURAL PHILOSOPHY.
\* The following five volumes, though each is complete in itself, and to be pur-

chased separately, form A Complete Course of Natural Philosophy. The
style is studiously popular. It has been the author's aim to supply Manuals for the
Student, the Engineer, the Artisan, and the superior classes in Schools.

THE HANDBOOK OF MECHANICS. Enlarged and almost re-

written by Benjamin Loewy, F.R.A.S. With 378 Illustrations. Post 8vo,
6s. cloth.

“The perspicuity of the original has been retained, and chapters which had become obsolete
have been replaced by others of more modern character. The explanations throughout are
studiously popular, and care has been taken to show the application of the various branches ol
physics to the industrial arts, and to the practical business of life.”—Mining Journal.

“Mr. Loewy has carefully revised the book, and brought it up to modern requirements.’’—
Nature.

“ Natural philosophy has had few exponents more able or better skilled in the art of popu-
larising the subject than Dr. Lardner

;
and Mr. Loewy is doing good service in fitting this treatise,

and the others of the series, for use at the present time.”

—

Scotsman.

THE HANDBOOK OF HYDROSTATICS AND PNEUMATICS.
New Edition, Revised and Enlarged, by Benjamin Loewy, F.R.A.S. With
236 Illustrations. Post 8vo, 5s. cloth.

“For those ‘who desire to attain an accurate knowledge of physical science without the pro-
found methods of mathematical investigation,’ this work is not merely intended, but well adapted.’'
—Chemical News.

“ The volume before us has been carefully edited, augmented to nearly twice the bulk of the
former edition, and all the most recent matter has been added. . . . It is a valuable text-book.”—Nature.

“Candidates for pass examinations will find it, we think, specially suited to their requirements."
English Mechanic.

THE HANDBOOK OF HEAT. Edited and almost entirely re-
written by Benjamin Loewy, F.R.A.S., &c. 117 Illustrations. Post 8vo, 6s.

cloth.
“ The style is always clear and precise, and conveys instruction without leaving any cloudiness

or lurking doubts behind.”—Engineering.

“A most exhaustive book on the subject on which it treats, and is so arranged that it can be
understood by all who desire to attain an accurate knowledge of physical science Mr.
Loewy has included all the latest discoveries in the varied laws and effects of heat."

—

Standard.

“A complete and handy text-book for the use of students and general readers."

—

English
Mechanic.

THE HANDBOOK OF OPTICS. By Dionysius Lardner, D.C.L.
formerly Professor of Natural Philosophy and Astronomy in University
College, London. New Edition. Edited by T. Olver Harding, B. A. Lond.,
of University College, London. With 298 Illustrations. Small 8vo, 448
pages, 5s. cloth.

“Written by one of the ablest English scientific writers, beautifully and elaborately illustrated."—Mecha>iics' Magazine.

THE HANDBOOK OF ELECTRICITY
,
MAGNETISM, AND

ACOUSTICS. By Dr. Lardner. Ninth Thousand. Edit, by George Carey
Foster, B. A., F.C.S. With 400 Illustrations. Small 8vo, 5s. cloth.
“ The book could not have been entrusted to anyone better calculated to preserve the terse and

lucid style of Lardner, while correcting his errors and bringing up his work to the present state of
scientific knowledge.”

—

Popular Science Review.

Dr. Lardner’s Handbook of Astronomy.
THE HANDBOOK OF ASTRONOMY. Forming a Companion

to the “ Handbook of Natural Philosophy.’’ By Dionysius Lardner, D.C.L.,
formerly Professor of Natural Philosophy and Astronomy in University
College, London. Fourth Edition. Revised and Edited by Edwin Dunkin,
F.R.A.S., Royal Observatory, Greenwich. With 38 Plates and upwards of
100 Woodcuts. In One Vol., small 8vo, 550 pages, 9s. 6d. cloth.

“ Probably no other book contains the same amount of information in so compendious and well-

arranged a form—certainly none at the price at which this is offered to the public.’

—

Athenceum.
“We can do no other than pronounce this work a most valuable manual of astronomy, and we

strongly recommend it to all who wish to acquire a general—but at the same time correct—acquaint-
ance with this sublime science.”

—

Quarterly Journal 0/ Science.

"One of the most deservedly popular books on the subject . . . We would recommend not
only the student of the elementary principles of the science, but he who aims at mastering the
higher and mathematical branches of astronomy, not to be without this work beside him."

—

Practi-
cal Magazine.
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DR. LARDNER’S MUSEUM OF SCIENCE AND ART.

THE MUSEUM OF SCIENCE AND ART. Edited
Dionysius Lardner, D.C.L., formerly Professor of Natural Philosophy and
Astronomy in University College, London. With upwards of 1,200 Engrav-
ings on Wood. In 6 Double Volumes, £1 is., in a new and elegant cloth bind-
ing

; or handsomely bound in half-morocco, 31s. 6d.

Contents

:

The Planets: Are they Inhabited Worlds?

—

Weather Prognostics — Popular Fallacies in
Questions of Physical Science—Latitudes and
Longitudes — Lunar Influences — Meteoric
Stones and Shooting Stars—Railway Accidents
—Light—Common Things : Air—Locomotion
in the United States—Cometary Influences

—

Common Things: Water—The Potter’s Art—
Common Things : Fire — Locomotion and
Transport, their Influence and Progress—The
Moon— Common Things: The Earth— The
Electric Telegraph— Terrestrial Pleat— The
Sun—Earthquakes and Volcanoes—Barometer,
Safety Lamp, and Whitworth’s Micrometric
Apparatus—Steam—The Steam Engine—The
Eye— The Atmosphere — Time — Common
Things: Pumps—Common Things : Spectacles,
the Kaleidoscope — Clocks and Watches —
Microscopic Drawing and Engraving—Loco-

motive — Thermometer — New Planets: Le-
verrier and Adams’s Planet—Magnitude and
Minuteness—Common Things : The Almanack
—Optical Images—How to observe the Heavens
— Common Things: The Looking-glass —
Stellar Universe—The Tides—Colour—Com-
mon Things: Man—Magnifying Glasses—In-

stinct and Intelligence—The Solar Microscope
—The Camera Lucida—The Magic Lantern

—

The Camera Obscura—The Microscope—The
White Ants: Their Manners and Habits—The
Surface of the Earth, or First Notions ol

Geography—Science and Poetry—The Bee

—

Steam Navigation — Electro-Motive Power-
Thunder, Lightning, and the Aurora Borealis
—The Printing Press—The Crust of the Earth
—Comets—The Stereoscope—The Pre-Ada>
mite Earth—Eclipses—Sound.

Opinions of the Press.

“This series, besides affording popular but sound instruction on scientific subjects, with which
the humblest man in the country ought to be acquainted, also undertakes that teaching of ‘ Com-
mon Things ’ which every well-wisher of his kind is anxious to promote. Many thousand copies of
this serviceable publication have been printed, in the belief and hope that the desire for instruction
and improvement widely prevails

;
and we have no fear that such enlightened faith will meet with

disappointment.”

—

Times.
“ A cheap and interesting publication, alike informing and attractive. The papers combine

subjects of importance and great scientific knowledge, considerable inductive powers, and a
popular style of treatment.”

—

Spectator.

“The ‘ Museum of Science and Art' is the most valuable contribution that has ever been
made to the Scientific Instruction ot every class of society.”—Sir DAVID BREWSTER, in the
North British Review.

“ Whether we consider the liberality and beauty of the illustrations, the charm of the writing,
or the durable interest of the matter, we must express our belief that there is hardly to be found
among the new books one that would be welcomed by people of so many ages and classes as a
valuable present.”—Examiner.

*** Separate books formed from the above
,
suitable for Workmen's Libraries,

Science Classes, &c.

Common Things Explained. Containing Air, Earth, Fire, Water, Time,
Man, the Eye, Locomotion, Colour, Clocks and Watches, &c. 233 Illus-

trations, cloth gilt, 5s.

The Microscope. Containing Optical Images, Magnifying Glasses, Origin
and Description of the Microscope, Microscopic Objects, the Solar Micro-
scope, Microscopic Drawing and Engraving, &c. 147 Illustrations, cloth
gilt, 2s.

Popular Geology. Containing Earthquakes and Volcanoes, the Crust of
the Earth, &c. 201 Illustrations, cloth gilt, 2s. 6d.

Popular Physics. Containing Magnitude and Minuteness the Atmo-
sphere, Meteoric Stones, Popular Fallacies, Weather Prognostics, the

Thermometer, the Barometer, Sound, &c. 85 Illustrations, cloth gilt, 6d.

Steam arid its Uses. Including the Steam Engine, the Locomotive, and
Steam Navigation. 89 Illustrations, cloth gilt, 2s.

Popular Astronomy. Containing How to observe the Heavens—The
Earth, Sun, Moon, Planets, Light, Comets, Eclipses, Astronomical Influ-

ences, &c. 182 Illustrations, 4s. 6d.

The Bee and White Ants : Their Manners and Habits. With Illustra-

tions of Animal Instinct and Intelligence. 135 Illustrations, cloth gilt, 2s.

The Electric Telegraph Popularised. To render intelligible to all who
can Read, irrespective of any previous Scientific Acquirements, the various
forms of Telegraphy in Actual Operation. 100 Illustrations, cloth gilt,

is. 6d.
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MATHEMATICS, GEOMETRY, TABLES, etc.

Practical Mathematics

.

MATHEMATICS FOR PRACTICAL MEN. Being a Com--
mon-place Book of Pure and Mixed Mathematics. Designed chiefly for the
Use of Civil Engineers, Architects and Surveyors. By Olinthus Greg-
ory, LL.D., F.R.A.S., Enlarged by Henry Law, C.E. 4th Edition, care-
fully Revised by J. R. Young, formerly Professor of Mathematics, Belfast
College. With 13 Plates, 8vo, £1 is. cloth.
“ The engineer or architect will here find ready to his hand rules for solving nearly every

mathematical difficulty that may arise in his practice. The rules are in all cases explained by
means of examples, in which every step of the process is clearly worked out.”

—

Builder.
“ One of the most serviceable books for practical mechanics. . . . It is an instructive book

for the student, and a Text-book for him who, having once mastered the subjects it treats of,

needs occasionally to refresh his memory upon them.”— Building News.

Metrical Units and Systems, etc.

MODERN METROLOGY : A Manual of the Metrical Units
and Systems of the Present Century. With an Appendix containing a proposed
English System. By Lowis D’A. Jackson, A.M. Inst. C.E., Author of “ Aid
to Survey Practice,” &c. Large crown 8vo, 12s. 6d. cloth.

“The author has brought together much valuable and interesting information. . . . We
cannot but recommend the work to the consideration of all interested in the practical reform of our
weights and measures.”

—

Nature.

“For exhaustive tables of equivalent weights and measures of all sorts, and tor clear demonstra-
tions of the effects of the various systems that have been proposed or adopted, Mr. Jackson's
treatise is without a rival.”

—

Academy.

The Metric System.
A SERIES OF METRIC TABLES, in which the British Stand-
ard Measures and Weights are compared with those of the Metric System at present

in Use on the Continent. By C. H. Dowling, C.E. 8vo, 10s. 6d. strongly bound.
“Their accuracy has been certified by Professor Airy, the Astronomer-Royal."—Builder.

“ Mr. Dowling’s Tables are well put together as a ready-reckoner for the conversion of one
system into the other.”

—

Atlienceum ,

Geometry for the Architect, Engineer, etc.

PRACTICAL GEOMETRY
,
for the Architect, Engineer and

Mechanic. Giving Rules for the Delineation and Application of various
Geometrical Lines, Figures and Curves. By E. W. Tarn, M.A., Architect,
Author of “The Science of Building,” &c. Second Edition. With Appen-
dices on Diagrams of Strains and Isometrical Projection. With 172 Illus-

trations, demy 8vo, 9s. cloth.
“ No book with the same objects in view has ever been published in which the clearness of the

rules laid down and the illustrative diagrams have been so satisfactory."

—

Scotsnian.

“This is a manual for the practical man, whether architect, engineer, or mechanic. . . .The
object of the author being to avoid all abstruse formulce or complicated methods, and to enable

persons with but a moderate knowledge of geometry to work out the problems required.”

—

English
Mechanic.

The Science of Geometry.
THE GEOMETRY OF COMPASSES ; or, Problems Resolved

by the mere Description of Circles and the use of Coloured Diagrams and
Symbols. By Oliver Byrne. Coloured Plates. Crown Svo, 3s. 6d. cloth.

“ The treatise is a good one, and remarkable—like all Mr. Byrne’s contributions to the science

of geometry—for the lucid character of its teaching.”

—

Building Neivs.

Iron and Metal Trades’ Calculator.
THE IRON AND METAL TRADES' COMPANION. For
expeditiously ascertaining the Value of any Goods bought or sold by Weight,
from is. per cwt. to 112s. per cwt., and from one farthing per pound to one
shilling per pound. Each Table extends from one pound to 100 tons. To
which are appended Rules on Decimals, Square and Cube Root, Mensuration
of Superficies and Solids, &c. ;

Tables of Weights of Materials, and other
Useful Memoranda. By Thos. Downie. 396 pp., 9s. Strongly bound leather.

“ A most useful set of tables, and will supply a want, for nothing like them before existed."

—

Building News.
“ Although specially adapted to the iron and metal trades, the tables will be found useful in

every other business in which merchandise is bought and sold by weight."—Railway News.
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Calculator for Numbers and Weights Combined

.

THE COMBINED NUMBER AND WEIGHT CALCU-
LATOR. Containing upwards of 250,000 Separate Calculations, showing at

a glance the value at 421 different rates, ranging from ^Tth of a Penny to 20s.

each, or per cwt., and £20 per ton, of any number of articles consecutively,
from 1 to 470.—Any number of cwts., qrs., and lbs., from 1 cwt. to 470 cwts.

—

Any number of tons, cwts., qrs., and lbs., from 1 to 23^ tons. By William
Chadwick, Public Accountant. Imp. 8vo,30s., strongly bound.
S’ This comprehensive and entirely unique and original Calculator is adapted

for the use of Accountants and Auditors, Railway Companies, Canal Companies,
Shippers, Shipping Agents, General Carriers, &c.

Ironfounders, Brassfounders, Metal Merchants, Iron Manufacturers, Iron-
mongers, Engineers, Machinists, Boiler Makers, Millwrights, Roofing, Bridge and
Girder Makers, Colliery Proprietors, &c.

Timber Merchants, Builders, Contractors, Architects, Surveyors, Auctioneers,
Valuers, Brokers, Mill Owners and Manufacturers, Mill Furnishers, Merchants and
General Wholesale Tradesmen.

*** Opinions of the Press.
“The book contains the answers to questions, and not simply a set of ingenious puzzle

methods of arriving at results. It is as easy of reference for any answer or any number ot answers
as a dictionary, and the references are even more quickly made. For making up accounts or esti-

mates, the book must prove invaluable to all who have any considerable quantity of calculations
involving price and measure in any combination to do.”

—

Engineer.

“The most complete and practical ready reckoner which it has been our fortune yet to see.
It is difficult to imagine a trade or occupation in which it could not be of the greatest use, either
in saving human labour or in checking work. The publishers have placed within the reach of
every commercial man an invaluable and unfailing assistant.”

—

The Miller.

Comprehensive Weight Calculator

.

THE WEIGHT CALCULATOR. Being a Series of Tables
upon a New and Comprehensive Plan, exhibiting at One Reference the exact
Value of any Weight from 1 lb. to 15 tons, at 300 Progressive Rates, from id.

to 168s. per cwt., and containing 186,000 Direct Answers, which, with their

Combinations, consisting of a single addition (mostly to be performed at

sight), will afford an aggregate of 10,266,000 Answers
;
the whole being calcu-

lated and designed to ensure correctness and promote despatch. By Henry
Harben, Accountant. An entirely New Edition, carefully Revised. Royal
8vo, strongly half-bound, £1 5 s.

“Of priceless value to business men. Its accuracy and completeness have secured for it a
reputation which renders it quite unnecessary for us to say one word in its praise. It is a necessary
book in all mercantile offices.”

—

Sheffield Independent.

Comprehensive Discount Guide.
THE DISCOUNT GUIDE. Comprising several Series of
Tables for the use of Merchants, Manufacturers, Ironmongers, and others,
by which may be ascertained the exact Profit arising from any mode of using
Discounts, either in the Purchase or Sale of Goods, and the method of either
Altering a Rate of Discount or Advancing a Price, so as to produce, by one
operation, a sum that will realise any required profit after allowing one or
more Discounts : to which are added Tables of Profit or Advance from to

90 per cent., Tables of Discount from 1^ to g8| per cent., and Tables of Com-
mission, &c., from £ to 10 per cent. By Henry Harben, Accountant, Author
of “The Weight Calculator.” New Edition, carefully Revised and Corrected.
Demy 8vo, 544 pp. half-bound, £1 5s.

“ A book such as this can only be appreciated by business men, to whom the saving of time
means saving of money. We have the high authority of Professor J. R. Young that the tables
throughout the work are constructed upon strictly accurate principles. The work must prove
of great value to merchants, manufacturers, and general traders.”

—

British Trade Journal

Iron Shipbuilders 9 and Iron Merchants 9 Tables.
IRON-PLATE WEIGHT TABLES: For Iron Shipbuilders,
Engineers and Iron Merchants. Containing the Calculated Weights of up-
wards of 150,000 different sizes of Iron Plates, from 1 foot by 6 in. by J in. to
10 feet by 5 feet by 1 in. Worked out on the basis of 40 lbs. to the square
foot of Iron of 1 inch in thickness. Carefully compiled and thoroughly Re-
vised by H. Burlinson and W. H. Simpson. Oblong 4to, 25s. halt-bound.
“This work will be found of great utility. The authors have had much practical experience

of what is wanting in making estimates; and the use of the book vs ill save much time in making
elaborate calculations.”

—

English Mechanic.
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INDUSTRIAL AND USEFUL ARTS.
Soap-making.
THE ART OF SOAP-MAKING : A Practical Handbook of the

Manufacture of Hard and Soft Soaps
,
Toilet Soaps, &c. Including many New

Processes, and a Chapter on the Recovery of Glycerine from Waste Leys.
By Alexander Watt, Author of “ Electro-Metallurgy Practically Treated,”
&c. With numerous Illustrations. Second Edition, Revised. Crown 8vo,
gs. cloth.

“The work will prove very useful, not merely to the technological student, but to the practical
soapboiler who wishes to understand the theory of his art.”—Chemical News.

“It is really an excellent example of a technical manual, entering, as it does, thoroughly and
exhaustively both into the theory and practice of soap manufacture.”

—

Knowledge.

Mr. Watt’s book is a thoroughly practical treatise on an art which has almost no literature in
our language We congratulate the author on the success of his endeavour to fill a void in English
technical literature.”

—

Nature.

Leather Manufacture.
THE ART OF LEATHER MANUFACTURE. Being a
Practical Handbook, in which the Operations of Tanning, Currying, and
Leather Dressing are fully Described, and the Principles of Tanning Ex-
plained, and many Recent Processes introduced; as also Methods for the
Estimation of Tannin, and a Description of the Arts of Glue Boiling, Gut
Dressing, &c. By Alexander Watt, Author of “ Soap-Making,” “ Electro-
Metallurgy,” &c. With numerous Illustrations. Crown 8vo, 12s. 6d. cloth.
“ Mr. Watt has rendered an important service to the trade, and no less to the student of

technology.”—Che?nical News.
“A sound, comprehensive treatise. The book is an eminently valuable production which re-

dounds to the credit of both author and publishers.”—Chemical Review.
“This volume is technical without being tedious, comprehensive and complete without being

prosy, and it bears on every page the impress of a master hand. We have never come across a
better trade treatise, nor one that so thoroughly supplied an absolute want.”—Shoe and Leather
Trades' Chronicle.

Loot and Shoe Making.
THE ART OF BOOT AND SHOE-MAKING. A Practical
Handbook, including Measurement, Last-Fitting, Cutting-Out, Closing and
Making, with a Description of the most approved Machinery employed.
By John B. Leno, late Editor of St. Crispin

,
and The Boot and Shoe-Maker.

With numerous Illustrations. Crown 8vo, 5s. cloth.
“ This excellent treatise is by far the best work ever written on the subject. A new work,

embracing all modern improvements, was much wanted. This want is now satisfied. The chapter
on clicking, which shows how waste may be prevented, will save fifty times the price of the book.”
—Scottish Leather Trader.

Dentistry.
MECHANICAL DENTISTRY : A Practical Treatise on the

Construction of the various kinds of Artificial Dentures. Comprising also Use-
ful Formulae, Tables and Receipts for Gold Plate, Clasps, Solders, &c. &c.
By Charles Hunter. Second Edition, Revised. With upwards of 100

Wood Engravings. Crown 8vo, ys. 6d. cloth.
“ We can strongly recommend Mr. Hunter's treatise to all students preparing for the profession

of dentistry, as '.veil as to every mechanical dentist.”

—

Dublin Journal 0/ Medical Science.
“ A work in a concise form that few could read without gaining information from."

—

British
Journal of Dental Science.

Brewing.
A HANDBOOK FOR YOUNG BREWERS. By Herbert
Edwards Wright, B.A. Crown 8vo, 3s. 6d. cloth.
“ This little volume, containing such a large amount of good sense in so small a compass, ought

to recommend itself to every brewery pupil, and many who have passed that stage."

—

Brewers'
Guardian.

“ The book is very clearly written, and the author has successfully brought his scientific know-
ledge to bear upon the various processes and details of brewing."

—

Brewer.

Wood Engraving.
A PRACTICAL MANUAL OF WOOD ENGRAVING. With
a Brief Account of the History of the Art. By William Norman Brown.
With numerous Illustrations. Crown Svo, 2s. cloth.

" The author deals with the subject in a thoroughly practical and easy series of representative
lessons."

—

Taber and Printing Trades' Journal.



1

INDUSTRIAL AND USEFUL ARTS. 27

Electrolysis of Gold, Silver
,
Copper, &c

.

ELECTRO-DEPOSITION : A Practical Treatise on the Electrolysis

of Gold, Silver, Copper, Nickel, and other Metals and Alloys. With descrip-
tions of Voltaic Batteries, Magnets and Dynamo-Electric Machines, Ther-
mopiles, and of the Materials and Processes used in every Department of
the Art, and several Chapters on ELECTRO-METALLURGY

.

By Alex-
ander Watt, Author of “Electro-Metallurgy,” “The Art of Soapmaking.”
&c. With numerous Illustrations. Crown 8vo, 12s. 6d., cloth.
“ Evidently written by a practical man who has spent a long period of time in electro-plate

workshops. The information given respecting the details of workshop manipulation is remarkably
complete. . . . Mr. Watt’s book will prove of great value to electro-depositors, jewellers, and
various other workers in metal.”

—

Nature.
“ Eminently a book for the practical worker in electro-deposition. It contains minute and

practical descriptions of methods, processes and materials as actually pursued and used in the
workshop. Mr. Watt's book recommends itself to all interested in its subjects. —Engineer.

“Contains an enormous quantity of practical information; and there are probably few items
omitted which could be of any possible utility to workers in galvano-plasty. As a practical manual
the book can be recommended to all who wish to study the art of electro-deposition .”—English
Mechanic.

Electroplating, etc

.

ELECTROPLATING : A Practical Handbook. By J. W. Urqu-
hart, C.E. With numerous Illustrations. Crown 8vo, 5s. cloth.

“ The information given appears to be based on direct personal knowledge. , . Its science
sound and the style is always clear.”

—

Athentzum.

Electrotyping, etc,

ELECTROTYPING : The Reproduction and Multiplication of Print-
ing Surfaces and Works of Art by the Electro-deposition of Metals. ByJ. W.
Urquhart, C.E. ' Crown 8vo, 5s. cloth.

“The book is thoroughly practical. The reader is, therefore, conducted through the leading
aws of electricity, then through the metals used by electrotypers, the apparatus, and the depositing
processes, up to the final preparation of the work.”—Art Journal.

“We can recommend this treatise, not merely to amateurs, but to those actually engaged in the
trade.”—Chemical News.

Electro-Metallurgy.
ELECTRO-METALLURGY ; Practically Treated. By Alexander
Watt, F.R.S.S.A. Eighth Edition, Revised, with Additional Matter and
Illustrations, including the most recent Processes, nmo, 3s. 6d. cloth boards.
“From this book both amateur and artisan may learn everything necessary for the successful

prosecution of electroplating.”

—

Iron.

Goldsmiths’ Work.
THE GOLDSMITH’S HANDBOOK. By George E. Gee,
Teweller, &c. Third Edition, considerably Enlarged. i2mo, 3s. 6d. cloth
boards.
“A good, sound, technical educator, and will be generally accepted as an authority. It is

essentially a book for the workshop, and exactly fulfils the purpose intended .”—Horological
Journal.

“Will speedily become a standard book which few will care to be without .”—Jeweller and
Metalworker.

Silversmiths’ Work.
THE SILVERSMITH'S HANDBOOK. By George E. Gee,
Jeweller, &c. Second Edition, Revised, with numerous Illustrations. i2mo
3s. 6d. cloth boards.
“The chief merit of the work is its practical character . . The workers in the trade will

Speedily discover its merits when they sit down to study it/’—English Mechanic.
" This work fojms a valuable sequel to the author’s ‘Goldsmith's Handbook.’”—Silversmiths'

Trade Journal.

*** The above two works together, strongly half-bound, price js.

Textile Manufacturers’ Tables.
UNIVERSAL TABLES OF TEXTILE STRUCTURE.
For the use of Manufacturers in every branch of Textile Trade. By Joseph
Edmondson. Oblong folio, strongly bound in cloth, price js. 6d.

These Tables provide what has long been wanted, a simple and easy means
of adjusting yarns to “ reeds ” or “ setts,” or to “ picks " or “ shots,” and vice versa,
so that fabrics may be made of varying weights or fineness, but having the same
character and proportions.
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CHEMICAL MANUFACTURES & COMMERCE..

The Alkali Trade, Manufacture of Sulphuric Acid

,

etc

.

A MANUAL OF THE ALKALI TRADE, including the
Manufacture of Sulphuric Acid, Sulphate of Soda, and Bleaching Powder.
By John Lomas, Alkali Manufacturer, Newcastle-upon-Tyne and London.
With 232 Illustrations and Working Drawings, and containing 390 pages of
Text. Second Edition, with Additions. Super-royal 8vo, £1 10s. cloth.

*** This work provides (1) a Complete Handbook for intending Alkali and
Sulphuric Acid Manufacturers, and for those already in the held who desire to
improve their plant, or to become practically acquainted with the latest processes
and developments of the trade : (2) a Handy Volume which Manufacturers can
put into the hands of their Managers and Foremen as a useful guide in their daily
rounds of duty.

“ The author has given the fullest, most practical, and, to all concerned in the alkali trade, most
valuable mass of information that, to our knowledge, has been published.”

—

Engineer.
“This book is written by a manufacturer for manufacturers. The working details of the most :

approved forms of apparatus are given, and these are accompanied by no less than 232 wood en-
gravings, all of which may be used for the purposes of construction. Every step in the manufac-
ture is very fully described in this manual, and each improvement explained. Everything which
tends to introduce economy into the technical details of this trade receives the fullest attention."— -

Athenceum.
‘The author is not one of those clever compilers who, on short notice, will ‘ read up ’ any conceiv-

able subject, but a practical man in the best sense of the word. We find here not merely a sound
and luminous explanation of the chemical principles of the trade, but a notice of numerous matters
which have a most important bearing on the successful conduct of alkali works, but which are
generally overlooked by even the most experienced technological authors."—Chemical Review.

Commercial Chemical Analysis.
THE COMMERCIAL HANDBOOK OF CHEMICAL ANA-
LYSIS; or, Practical Instructions for the determination of the Intrinsic or
Commercial Value of Substances used in Manufactures, in Trades, and in the
Arts. By A. Normandy, Editor of Rose’s “Treatise on Chemical Analysis. ’*

New Edition, to a great extent Re-written, by Henry M. Noad, Pb.D.,
F.R.S. With numerous Illustrations. Crown 8vo, 12s. 6d. cloth.

“We strongly recommend this book to our readers as aguide, alike indispensable to the house-
wife as to the pharmaceutical practitioner.”—Medical Times.

“Essential to the analysts appointed under the new Act. The most recent results are given,
and the work is well edited and carefully written."

—

Nature.

Dye-Wares and Colours.
THE MANUAL OF COLOURS AND DYE-WARES : Their
Properties, Applications, Valuation, Impurities, and Sophistications. For the
use of Dyers, Printers, Drysalters, Brokers, &c. By J. W. Slater. Second
Edition, Revised and greatly Enlarged. Crown 8vo, 7s. 6d. cloth.
“ A complete encyclopaedia of the materia tinctoria. The information given respecting each

article is full and precise, and the methods of determining the value of articles such as these, so
liable to sophistication, are given with clearness, and are practical as well as valuable.”

—

Chemist
avid Druggist.

“There is no other work which covers precisely the same ground. To students preparing
for examinations in dyeing and printing it will prove exceedingly useful.”—Chemical News.

Tigments.
THE ARTIST'S MANUAL OF PIGMENTS. Showing
their Composition, Conditions of Permanency, Non-Permanency, and Adul-
terations; Effects in Combination with Each Other and with Vehicles

;
and

the most Reliable Tests of Purity. Together with the Science and Arts
Department’s Examination Questions on Painting. By H. C. Standage.
Small crown 8vo, 2s. 6d. cloth.

“ This work is indeed multum-in-parvo

,

and we can, with good conscience, recommend it to

all who come in contact with pigments, whether as makers, dealers or users.”

—

Chemical Review.
"This manual cannot fail to be a very valuable aid to all painters who wish their work to

endure and be of a sound character ; it is complete and comprehensive."—Spectator.
"The author supplies a great deal of very valuable information and memoranda as to the

chemical qualities and artistic elfect of the principal pigments used by painters.”

—

Builder
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AGRICULTURE, LAND MANAGEMENT, etc.

Youatt and Burn’s Complete Grazier.
THE COMPLETE GRAZIER

,
and FARMER'S and CATTLE-

BREEDER'S ASSISTANT. A Compendium of Husbandry; especially in
the departments connected with the Breeding, Rearing, Feeding, and General
Management of Stock ;

the Management of the Dairy, &c. With Directions
for the Culture and Management of Grass Land, of Grain and Root Crops,
the Arrangement of Farm Offices, the use of Implements and Machines, and
on Draining, Irrigation, Warping, &c.

;
and the Application and Relative

Value of Manures. By William Youatt, Esq., V.S. Twelfth Edition, En-
larged, by Robert Scott Burn, Author of “ Outlines of Modern Farming, ”
“ Systematic Small Farming,” &c. One large 8vo Volume, 860 pp., with 244
Illustrations, £1 is. half-bound.
“ The standard and text-book with the farmer and grazier.”

—

Farmers' Magazine.
“ A treatise which will remain a standard work on the subject as long as British agriculture

endures.”

—

Mark Lane Express (First Notice).

The book deals with all departments of agriculture, and contains an immense amount oA
valuable information. It is, in fact, an encyclopaedia of agriculture put into readable form, and it

is the only work equally comprehensive brought down to present date. It deserves a place in the
library of every agriculturist."—Mark Lane Express (Second Notice)

“ This esteemed work is well worthy of a place in the libraries of agriculturists.”

—

North
1 British Agriculturist.

.Modern Farming.
OUTLINES OF MODERN FARMING. By R. Scott Burn.
Soils, Manures, and Crops—Farming and Farming Economy—Cattle, Sheep,
and Horses— Management of the Dairy, Pigs and Poultry—Utilisation ot
Town-Sewage, Irrigation, &c. Sixth Edition. In One Vol., 1,250 pp., half-
bound, profusely Illustrated, 12s.

“ The aim of the author has been to make his work at once comprehensive and trustworthy,
and in this aim he has succeeded to a degree which entitles him to much credit.”

—

Morning
. Advertiser.

“Eminently calculated to enlighten the agricultural community on the varied subjects of
which it treats, and hence it should find a place in every farmer's library.”

—

City Press.

Small Farming.
SYSTEMATIC SMALL FARMING; or, The Lessons of my
Farm. Being an Introduction to Modern Farm Practice for Small Farmers
in the Culture of Crops ;

The Feeding of Cattle; The Management of the
Dairy, Poultry and Pigs ;

The Keeping of Farm Work Records
; The Ensilage

System, Construction of Silos, and other Farm Buildings; The Improve-
ment of Neglected Farms, &c. By Robert Scott Burn, Author of “Out-
lines of Landed Estates’ Management,” and “ Outlines of Farm Manage-
ment,” and Editor of “ The Complete Grazier.” With numerous Illustrations,
crown 8vo, 6s. cloth. [yust published’.
“This is the completest book of its class we have seen, and one which every amateur farmer

will read with pleasure and accept as a guide.”

—

Field.

“Mr. Scott Burn's pages are severely practical, and the tone of the practical man is felt:
throughout. The book can only prove a treasure of aid and suggestion to the small farmer of

1 intelligence and energy.”

—

British Quarterly Review,

Agricultural Engineering.
FARM ENGINEERING, THE COMPLETE TEXT-BOOK OF.
Comprising’Draining and Embanking; Irrigation and Water Supply

;
Farm

Roads, Fences, and Gates; Farm Buildings, their arrangement and con-
struction, with plans and estimates; Barn Implements and Machines; Field
Implements and Machines; Agricultural Surveying, Levelling, &c. By Prof.
John Scott, Editor of the Farmers' Gazette

,
late Professor of Agriculture

and Rural Economy at the Royal Agricultural College, Cirencester, &c. &c.
In,One Vol., 1,150 pages, half-bound, with over 600 Illustrations, 12s.

“Written with great care, as well as with knowledge and ability. The author has done his
work well

;
we have found him a very trustworthy guide wherever we have tested his statements.

The volume will be of great value to agricultural students, and we have much pleasure in recom-
mending it.”

—

Mark Lane Express.

“For a young agriculturist we know of no handy volume so likely to be more usefully studied "
—Bell’s Weekly Messenger.
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English Agriculture

.

THE FIELDS OF GREAT BRITAIN : A Text-Book off
Agriculture, adapted to the Syllabus of the Science and Art Department.:
For Elementary and Advanced Students. By Hugh Clements (Board ot :

Trade). i8mo, 2s. 6d. cloth.

“A most comprehensive volume, giving a mass of information."

—

Agricultural Economist.
“ It is a long time since we have seen a book which has pleased us more, or which contains -

such a vast and useful fund of knowledge.”

—

Educational Times.

Hudson’s Land Valuer’s Pocket-Boolfc.

THE LAND VALUER'S BEST ASSISTANT

:

Being Tabless
on a very much Improved Plan, for Calculating the Value of Estates. With
Tables for reducing Scotch, Irish, and Provincial Customary Acres to Statute
Measure, &c. By R. Hudson, C.E. New Edition. Royal 32010, leather,

elastic band, 4s.

“This new edition includes tables for ascertaining the value of leases for any term of years ;

and for showing how to lay out plots of ground of certain acres in forms, square, round, &c., with
valuable rules for ascertaining the probable worth of standing timber to any amount

;
and is of

:

incalculable value to the country gentleman and professional man.’’

—

Farmers' Journal.

Ewart’s Land Improver’s Pocket-Book.
THE LAND IMPROVER’S POCKET-BOOK OF FORMULA .

TABLES and MEMORANDA required in any Computation relating to the.

Permanent Improvement of Landed Property . By John Ewart, Land Surveyor
and Agricultural Engineer. Second Edition, Revised. Royal 32mo, oblong,
leather, gilt edges, with elastic band, 4s.

“ A compendious and handy little volume."

—

Spectator.

Complete Agricultural Surveyor’s Pocket-Book.
THE LAND VALUER’S AND LAND IMPROVER’S COM-
PLETE POCKET-BOOK. Consisting of the above Two Works bound to-

gether. Leather, gilt edges, with strap, 7s. 6d.

“ Hudson's book is the best ready-reckoner on matters relating to the valuation of land and
crops, and its combination with Mr. Ewart’s work greatly enhances the value and usefulness of the
atter-mentioned. ... It is most useful as a manual for reference.’ —North ofEtigland Farmer.

Farm and Estate Book-keeping.
BOOK-KEEPING FOR FARMERS & ESTATE OWNERS.
A Practical Treatise, presenting, in Three Plans, a System adapted to all

Classes of Farms. By Johnson M. Woodman, Chartered Accountant. Crown
8vo, 3s. 6d. cloth.

“ Will be found of great assistance by those who intend to commence a system of book-keep-
ing, the author's examples being clear and explicit,’and his explanations, while full and accurate,
being to a large extent free from technicalities.”

—

Live Stock Journal.
“ The young farmer, land agent and surveyor will find Mr. Woodman’s treatise more than

repay its cost and study.”

—

Building News.

WOODMAN’S YEARLY FARM ACCOUNT BOOK. Giving,
a Weekly Labour Account and Diary, and showing the Income and Expendi-
ture under each Department of Crops, Live Stock, Dairy, &c. &c. With
Valuation, Profit and Loss Account, and Balance Sheet at the end of the
Year, and an Appendix of Forms. Folio, 7s. 6d. half-bound.

"Contains every requisite form for keeping farm accounts readily and accurately."

—

Agri-
culture.

GARDENING, FLORICULTURE, etc.

Early Fruits,
Flowers and Vegetables.

THE FORCING GARDEN

;

or, How to Grow Early Fruits,

Flowers, and Vegetables. With Plans, and Estimates for Building Glass-

houses, Pits and Frames. Containing also Original Plansfor Double Glazing
a New Method of Growing the Gooseberry under Glass, &c. &c., and on Venti-

lation, Protecting Vine Borders, &c. With Illustrations. By Samuel Wood.
Crown 8vo, 3s. 6d. cloth.

" A good book, and fairly fills a place that was in some degree vacant.'—Gardeners' Magazine.
" Mr. Wood’s book is an original and exhaustive answer to the question 'How to Grow Early

ruits, Flowers and Vegetables!: ’

—

Land and IVater.
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Good Gardening

.

A PLAIN GUIDE TO GOOD GARDENING
; or, Howto Grow

Vegetables, Fruits, and Flowers. With Practical Notes on Soils, Manures,
Seeds, Planting, Laying-out of Gardens and Grounds, &c. By S. Wood.
Third Edition, with considerable Additions, &c., and numerous Illustrations.

Crown 8vo, 5s. cloth.
“ A very good book, and one to be highly recommended as a practical guide.”

—

Atheneeum.
“ May be recommended to young gardeners, cottagers, and specially to amateurs, for the plain

and trustworthy information it gives on matters too often neglected.”

—

Gardeners' Chronicle.

Gainful Gardening.
MULTUM-IN-PARVO GARDENING ; or, How to make One
Acre of Land produce £620 a-year by the Cultivation of Fruits and Vegetables

;

also, How to Grow Flowers in Three Glass Houses, so as to realise £176 per
annum clear Profit. By Samuel Wood, Author of “ Good Gardening,” &c.
Fourth and cheaper Edition, Revised, with Additions. Crown 8vo, is. sewed.
“We are bound to recommend it as not only suited to the case of the amateur and gentleman’s

gardener, but to the market grower.”

—

Gardeners' Magazine.

Gardening for Ladies.
THE LADIES' MULTUM-IN-PARVO FLOWER GARDEN,
and Amateurs' Complete Guide. With Illustrations. By Samuel Wood.
Crown 8vo, 3s. 6d. cloth.

“This volume contains a good deal of sound, common-sense instruction. '

—

Florist.

"Full of shrewd hints and useful instructions, based on a lifetime of experience.”

—

Scotsman.
\

Receipts for Gardeners.
GARDEN RECEIPTS. Edited by Charles W. Quin. i2mo,
is. 6d. cloth limp.

“A useful and handy book, containing a good deal of valuable information.”—Atheneeum.

Kitchen Gardening.
THE KITCHEN AND MARKET GARDEN. By Contributors
to “The Garden.” Compiled by C. W. Shaw, Editor of “ Gardening Illus-
trated.” i2mo, 3s. 6d. cloth boards.
“ The most valuable compendium of kitchen and market-garden work published."

—

Farmer.

Cottage Gardening.
COTTAGE GARDENING ; or, Flowers, Fruits, and Vegetables for
Small Gardens. By E. Hobday. i2mo, is. 6d. cloth limp.

“Contains much useful information at a small charge.”

—

Glasgow Herald.

AUCTIONEERING, ESTATE AGENCY, etc.

Auctioneer’s Assistant.
THE APPRAISER, A UCTIONEER, BROKER, HOUSE AND
ESTA TE A GENT AND VALUER'S POCKET ASSISTA NT, for the Valua-
tion for Purchase, Sale, or Renewal of Leases, Annuities and Reversions, and
of property generally; with Prices for Inventories, &c. By John Wheeler.
Fifth Edition, Extended by C. Norris, Valuer, &c. Royal 32mo, 5s. cloth.
“ Contains a large quantity of varied and useful information as to the valuation for purchase,

sale, or renewal of leases, annuities and reversions, and of property generally, with prices for
nventories, and a guide to determine the value of interior fittings and other effects.”—Builder

Auctioneering.
AUCTIONEERS : Their Duties and Liabilities, By Robert
Squibbs, Auctioneer. Demy 8vo, 10s. 6d. cloth.

“The position and duties of auctioneers treated compendiously and clearly."—Builder.
“Every auctioneer ought to possess a copy of this excellent work .”—Ironmonger

JLoiv to Invest

.

HINTS FOR INVESTORS : Being an Explanation of the Mode
of Transacting Business on the Stock Exchange. To which are added Com-
ments on the Fluctuations and Table of Quarterly Average prices of Consols
since 1759. Also a Copy of the London Daily Stock and Share List. By
Walter M. Playford, Sworn Broker Crown 8vo, 2 s. cloth.

“An invaluable guide to investors and speculators.”

—

Dullionist.
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A Complete Epitome of the Laws of this Country.

EVERY MAN’S OWN LAWYER : A Handv-book of the
Principles of Law and Equity. By A Barrister. Twenty-third Edition.
Carefully Revised and brought down to the end of the last Session, including
Summaries of the Latest Statute Laws. With Notes and References to the
Authorities. Crown 8vo, price 65. 8d. (saved at every consultation), strongly
bound in cloth.

Comprising- The Rights and Wrongs of Individuals—Mercantile and Com-
mercial Law—Criminal Law— Parish Law— County Court Law—Game and
Fishery Laws—Poor Men’s Lawsuits—The Laws of Bankruptcy—Bets and
Wagers—Cheques, Bills, and Notes—Contracts and Agreements—Copyright
—Elections and Registration—Insurance—Libel and Slander—marriage and
Divorce— merchant Shipping— Mortgages — Settlements— Stock exchange
Practice—Trade Marks and Patents—Trespass—Nuisances, &c.—Transfer of
Land, &c.—Warranty-Wills and Agreements, &c. &c.

Opinions of the Press.

“ No Englishman ought to be without this book. . . . Any person perfectly uninformed on
legal matters, who may require sound information on unknown law points, will, by reference to this

book, acquire the necessary information, and thus on many occasions save the expense and loss of
time of a visit to a lawyer."

—

Engineer.

"It is a complete code of English Law, written in plain language.'which all can understand."—
Weekly Times.

“A useful and concise epitome of the law, compiled with considerable care."

—

Law Magazine.
“What it professes to be—a complete epitome of the laws of this country, thoroughly intelli-

gible to non-professional readers. The book is a handy one to have in readiness when some knotty
point requires ready solution.”

—

Bell's Life.

Metropolitan Eating Appeals .

REPORTS OF APPEALS HEARD BEFORE THE COURT
OF GENERAL ASSESSMENT SESSIONS, from the Year 1871 to 1885.
By Edward Ryde and Arthur Lyon Ryde. Fourth Edition, brought down
to the Present Date, with an Introduction to the Valuation (Metropolis) Act,
1869, and an Appendix by Walter C. Ryde, of the Inner Temple, Barrister*
at-Law. 8vo, 16s. cloth.

House Eroperty.
HANDBOOK OF HOUSE PROPERTY : A Popular and Practical
Guide to the Purchase, Mortgage, Tenancy, and Compulsory Sale of Houses and
Land. By E. L. Tarbuck, Architect and Surveyor. Third Edition, i2mo,
3s. 6d. cloth.

“ The advice is thoroughly practical."—Law Journal.

"This is a well-written and thoughtful work. We commend the work to the careful study of all

nterested in questions affecting houses and land.”—Land Agents' Record.

Inivood’s Estate Tables.
TABLES FOR THE PURCHASING OF ESTATES, Freehold,
Copyhold, or Leasehold ; Annuities, A dvowsons, &c., and for the Renewing of
Leases held under Cathedral Churches, Colleges, or other Corporate bodies,
for Terms of Years certain, and for Lives

j
also for Valuing Reversionary

Estates, Deferred Annuities, Next Presentations, &c. : together with Smart’s
Five Tables of Compound Interest, and an Extension of the same to Lower
and Intermediate Rates. By W. Inwood. 22nd Edition, with considerable
Additions, and new and valuable Tables of Logarithms for the more Difficult
Computations of the Interest of Money, Discount, Annuities, &c., by M. Fedor
Thoman, of the Societe Credit Mobilier of Paris. i2mo, 8s. cloth.

"Those interested in tne purchase and sale of estates, and in the adjustment of compensation
cases, as well as in transactions in annuities, life insurances, &c., will find the present edition of
eminent service."

—

Engineering.
“ ‘Inwood’s Tables’ still maintain a most enviable reputation. The new issue has been enriched

by large additional contributions by M. Fedor Thoman, whose carefully arranged Tables cannot
fail to be of the utmost utility."

—

Mining Journal.

Agricultural and Tenant-Eight Valuation.
'the AGRICULTURAL AND TENANT-RIGHT-VALUER'S
ASSISTANT. By Tom Bright, Agricultural Surveyor, Author of “The
Live Stock of North Devon,” &c. Crown Svo, 3s. 6d. cloth. [Jasf published.
“ Full of tables and examples in connection with the valuation of tenant-right, estates, labour,

contents, and weights of timber, and farm produce of all kinds. The book is well calculated to
assist the valuer in the discharge of his duty."

—

Agricultural Gazette.

J. OGDEN AND CO. LIMITED, PRINTERS, GREAT SAFFRON HILL, E.C.
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LONDON, 1862.

THE PRIZE MEDAL
Was awarded to the Publishers of

“WEALE’S SERIES.”

A NEW LIST OF

WEALE’S SERIES
RUDIMENTARY SCIENTIFIC, EDUCATIONAL,

AND CLASSICAL.
Comprising nearly Three Hundred and Fifty distinct works in almost every

department of Science, Art, and Education, recommended to the notice of Engineers,
Architects, Builders, Artisans, and Students generally, as well as to those interested

in Workmen's Librai ies, Literary and Scientific Institutions, Colleges, Schools,

Science Classes, Crc., &-c.

ISr* “ WEALE’S SERIES includes Text-Books on almost every branch of
Science and Indi stry, comprising such subjects as Agriculture, Architecture
and Building, Civil Engineering, Fine Arts, Mechanics and Mechanical
Engineering, Physical and Chemical Science, and many miscellaneous
Treatises. The whole are constantly undergoing revision, and new editions,

brought up to the latest discoveries in scientific research, are constantly

issued. The prices at which they are sold are as low as their excellence is

assured."

—

Americaa Literary Gazette.

“ Amongst the literature of technical education, Weale’s Series has ever
enjoyed a high reputation, and the additions being made by Messrs. Crosby
Lockwood & Co. render the series even more complete, and bring the infor-

mation upon the several subjects down to the present time."

—

Mining
Journal.

“ It is not too much to say that no books have ever proved more popular
with, or more useful to, young engineers and others than the excellent

treatises comprised in Weale’s Series.”—Engineer.

“ The excellence of Weale’s Series is now so well appreciated, that it

would be wasting our space to enlarge upon their general usefulness and
value.”

—

Builder.

“ WEALE’S SERIES has become a standard as well as an unrivalled

collection of treatises in all branches of art and science.”

—

Public Opinion.

PHILADELPHIA, 1876.

THE PRIZE MEDAL
Was awarded to the Publishers for

Eooks : Rudimentary, Scientific,

''WEALE’S SERIES," ETO.

CROSBY LOCKWOOD & SON,
7, STATIONERS’ HALL COURT, LUDGATE HILL, LONDON, E.C*



WEALE’S RUDIMENTARY SERIES.

WEALE’S KTJDIMENTARY SCIENTIFIC SERIES.

*
n
* The volumes of this Series are freely Illustrated witn

Woodcuts, or otherwise, where requisite. Throughout the fol-

lowing List it must be understood that the books are bound in

limp cloth, unless otherwise stated
;

but the volumes marked
•with a t may also be had strongly bound in cloth boards for 6d.
extra.

IV.B.—In ordering from this List it is recommended, as a
means of facilitating business and obviating error, to quote the

numbers affixed to the volumes, as vuell as the titles and prices.

3i-

35-

43-

44.

6o.

8o*.

8i.

CIVIL ENGINEERING, SURVEYING, ETC.
No.

WELLS AND WELL-SLNKLNG. By John Geo. Swindell,
A.R.I.B.A., and G. R. Burnell, C.E. Revised Edition. With a New
Appendix on the Qualities of Water. Illustrated. 2s.

THE BLASTING AND QUARRYING OF STONE, for

Building and other Purposes. With Remarks on the Blowing up of Bridges.-
By Gen. Sir John Burgoyne, Bart., K.C.B. Illustrated, is. 6d.

TUBULAR, AND OTHER IRON GIRDER BRIDGES, par
ticularly describing the Britannia and Conway Tubular Bridges. By G.
Drysdale Dempsey, C.E. Fourth Edition. 2s.

FOUNDATIONS AND CONCRETE WORKS, with Practical.

Remarks! on Footings, Sand, Concrete, Beton, Pile-driving, Caissons, and
Cofferdams, &c. By E. Dobson. Fifth Edition, is. 6d.

LAND AND ENGINEERING SURVEYING. By T. Baker
C.E. Fourteenth Edition, revised by Professor J. R. Young. 2s.i

EMBANKING LANDS FROM THE SEA. With examples
and Particulars of actual Embankments, &c. By J. Wiggins, F.G.S. 2S

WATER WORKS, for the Supply of Cities and Towns. With
a Description of the Principal Geological Formations of England as in

fluencingSupplies of Water
;
and Details of Engines and Pumping Machiner;

for raising Water. By Samuel Hughes, F.G.S.
,
C.E. New Edition, as.f

CIVIL ENGINEERING IN NORTH AMERICA, a Sketch
of. By David Stevenson, F.R.S.E., &c. Plates and Diagrams. 3s.

IRON BRIDGES, GIRDERS, ROOFS
,
AND 02HEI

WORKS. By Francis Campin, C.E. 2s. 6d.f

ROADS AND STREETS (THE CONSTRUCTION OF,
By Henry Law, C.E., revised and enlarged by D. K. Clark, C.E., includinj
pavements of Stone, Wood, Asphalte, &c. 4s. 6d.f

SANI2AR Y WORK IN THE SMALLER TOWNS AND II
VILLAGES. By C. Slagg, A.M. I.C.E. Revised Edition. 3s.

t

212 . GAS-WORKS, THEIR CONSTRUCTIONAND ARRANGE
MENT

;
and the Manufacture and Distribution of Coal Gas. Original!

written by Samuel Hughes, C.E. Re-written and enlarged by Williai
Richards, C.E. Seventh Edition, with important additions. 5s. Od.t
PIONEER ENGINEERING. A Treatise on the Engineerinr
Operations connected with the Settlement of Waste Lands in New Coun
tries. By Edward Dobson, Assoc. Inst. C.E. 4s. 6d.t

MATERIALS AND CONSTRUCTION

;

A Theoretical an-

Practical Treatise on the Strains, Designing, and Erection of Works of Con
struction. By Francis Campin, C.E. Second Edition, revised. 3s .

t

CIVIL ENGINEERING. By Henry Law, M.Inst. C.E
Including Hydraulic Engineering by Geo. R. Burnell, M.Inst. C.f

f
Seventh Edition, revised, with large additions by D. Kinnear Clar*
M.Inst. C.E. 6s. 6d., Cloth boards, 7s. 6d.

1 18,

167. V

197.

203.

213.

216.

219.

2 ;

2 ;

‘2:

The t indicates that these vols, may be had strongly bound at 0d. extra.

LONDON : CROSBY LOCKWOOD AND SON, J*



3weale’s rudimentary series.

MECHANICAL ENGINEERING, ETC.

33. CRANES

,

the Construction of, and other Machinery for Raising
Heavy Bodies. By Joseph Glynn, F.R.S. Illustrated, is. 6d.

34. THE STEAM ENGINE. By Dr. Lardner. Illustrated, is. 6d.

59. STEAM BOILERS

:

their Construction and Management. By
R. Armstrong, C.E. Illustrated, is. 6d.

82. THE POWER OF WATER
,
as applied to drive Flour Mills,

and to give motion to Turbines, &c. By Joseph Glynn, F.R.S. 2s.4

98. PRACTICAL MECHANISM, the Elements of; and Machine
Tools. By T. Baker, C.E. With Additions by J. Nasmyth, C.E. 2s. 6d4

139. THE STEAM ENGINE, a Treatise on the Mathematical Theory
of, with Rules and Examples for Practical Men. ByT. Baker, C.E. is. 6d.

164. MODERN WORKSHOP PRACTICE
,

as applied to Steam
Engines, Bridges, Cranes, Ship-building, &c. By J. G. Winton. 3s. X

165. IRON AND HEAT, exhibiting the Principles concerned in the
Construction of Iron Beams, Pillars, and Girders. By J. Armour. 2s. 6d4

166. POWER IN MOTION

:

Horse-Power, Toothed-Wheel Gearing,
Long and Short Driving Bands, and Angular Forces. By J. Armour, 2s.J

1 7 1. THE WORKMAN'S MANUAL OF ENGINEERING
DRAWING. By J. Maxton. 6th Edn. With 7 Plates and 350 Cuts. 3s. 6d4

190. STEAM AND THE STEAM ENGINE, Stationary and
Portable. (Being an Extension of the Elementary Treatise on the Steam
Engine of Mr. John Sewell.) By D. K. Clark, M.I.C.E. 3s. 6d4

200. FUEL, its Combustion and Economy. By C. W. Williams,
With Recent Practice in the Combustion and Economy of Fuel—Coal, Coke,
Wood, Peat, Petroleum, &c.—by D. K. Clark, M.I.C.E. 3s. 6d4

202. LOCOMOTIVE ENGINES. By G. D. Dempsey, C.E.
;
with

large additions by D. Kinnear Clark, M.I.C.E. 3S.4

2 1 1. THE BOILERMAKER’S ASSISTANT in Drawing, Tern-
plating, and Calculating Boiler and Tank Work. By John Courtney.
Practical Boiler Maker. Edited by D. K. Clark, C.E. 100 Illustrations. 2s.

217. SEWING MACHINERY

:

Its Construction, History, &c., with
full Technical Directions for Adjusting, &c. By J. W. Urquhart, C.E. 2s. t

223. MECHANICAL ENGINEERING. Comprising Metallurgy,
Moulding, Casting, Forging, Tools, Workshop Machinery, Manufacture oi

the Steam Engine, &c. By Francis Campin, C.E. Second Edition. 2s. 6d4
236. DETAILS OF MACHINERY. Comprising Instructions fot

the Execution of various Works in Iron. By Francis Campin, C.E. 3s.X

237. THE SMITHY AND FORGE

;

including the Farrier’s Art and
Coach Smithing. By W. J. E. Crane. Illustrated. 2s. 6d.J

238. THE SHEET-METAL WORKER'S GUIDE; a Practical Hand-
book for Tinsmiths, Coppersmiths, Zincworkers, 8cc. With 94 Diagrams and
Working Patterns. By W. J. E. Crane. Second Edition, revised, is. 6d.

251. STEAM AND MACHINERYMANAGEMENT

:

with Hints
on Construction and Selection. By M. Powis Bale, M.I.M E. 2s. 6d4

254. THE BOILERMAKER'S READY-RECKONER. By J.
Courtney. Edited by D. K. Clark, C.E. 4s., limp; 5s., half-bound.

255. LOCOMOTIVE ENGINE-DRIVING. A Practical Manual for
Engineers in charge of Locomotive Engines. By Michael Reynolds, M.S.E.
Eighth Edition. 3s. 6d., limp; 4s. 6d. cloth boards.

256. STATIONARY ENGINE-DRIVING. A Practical Manual for
Engineers in charge of Stationary Engines. By Michael Reynolds, M.S.E,
Third Edition. 3s. 6d. limp

;
4s. 6d. cloth boards.

260. IRON BRIDGES OF MODERATE SPAN: their Construc-
tion and Erection. By Hamilton W. Pendred, late Inspector of Ironwork
to the Salford Corporation. 2s.

[Just published.

The % indicates that these vols. may be had strongly bound at 6d. extra.

7, stationers’ hall court, LUDGATE hill, E.C.



4 weale’s rudimentary series.

MINING, METALLURGY, ETC.
4. MINERALOGY, Rudiments of; a concise View of the General

Properties of Minerals. By A. Ramsay, F.G.S., F.R.G.S., &c. Third
Edition, revised and enlarged. Illustrated. 3s. 6d.t

1 1

7

. SUBTERRANEOUS SURVEYING
,
with and without the Mag-

netic Needle. By T. Fenwick and T. Baker, C.E. Illustrated. 2s. 6d. X

133. METALLURGY OF COPPER ; an Introduction to the Methods
of Seeking, Mining, and Assaying Copper, and Manufacturing its Alloys.
Bv Robert H. Lamborn. Ph.D. Woodcuts. 2s. 6d.f

[35. ELECTRO-METALLURGY; Practically Treated. By Alex-
ander Watt, F.R.S.S.A. Eighth Edition, revised, with additional Matter
and Illustrations, including the most recent Processes. 3s.

i

172. MINING TOOLS
,
Manual of. For the Use of Mine Managers,

Agents, Students, &c. By William Morgans. 2s. 6d.±

[72*. MINING TOOLS,
ATLAS of Engravings to Illustrate the above,

containing 235 Illustrations, drawn to Scale. 4to. 4s. 6d.
; cloth boards, 6s.

176. METALLURGY OF IRON. Containing Plistory of Iron Manu-
facture, Methods of Assay, and Analyses of Iron Ores, Processes of Manu-
facture of Iron and Steel, &c. By H. Bauerman, F.G.S. Fifth Edition,
revised and enlarged. 5s .

X

180. COAL AND COAL MINING. By Warington W. Smyth,
,

M.A., F.R.S. Sixth Edition, revised. 3s. 6d.t

195. THE MINERAL SURVEYOR AND VALUER'S COM--
PLETE GUIDE. Comprising a Treatise on Improved Mining Surveying:
and the Valuation of Mining Properties, with new Traverse Tables. By W.
Lintern, Mining Engineer. Second Edition, with an Appendix on Magnetic
and Angular Surveying, with Records of the Peculiarities of Needle Disturb-
ances. With Four Plates of Diagrams, &c. 3s. 6d.t [Just published.

214. SLATE AND SLATE QUARR YING, Scientific, Practical, and
Commercial. By D. C. Davies, F.G.S. ,

Mining Engineer, &c. 3s.!

ARCHITECTURE, BUILDING, ETC.
16. ARCHITECTURE—ORDERS—The Orders and their ^Esthetic

Principles. By W. H. Leeds. Illustrated, is. 6d.

17. ARCHITECTURE—STYLES—The History and Description of
the Styles of Architecture of Various Countries, from the Earliest to the
Present Period. By T. Talbot Bury, F.R.I.B.A., &c. Illustrated. 2s.
*** Orders and Styles of Architecture, in One Vo/., 3s. 6d.

18. ARCHITECTURE—DESIGN—The Principles of Design in

Architecture, as deducible from Nature and exemplified in the Works of the
Greek and Gothic Architects. Bj'E. L. Garbett, Architect. Illustrated. 2s. 6d.

*, * The three preceding Works, in One handsome Vo/., half bound, entitled
“ Modern Architecture,” price 6s.

22. THE ART OF BUILDING, Rudiments of. General Principles
of Construction, Materials used in Building, Strength and Use of Materials,
Working Drawings, Specifications, and Estimates. By E. Dobson, 2s.

$

25. MASONRY AND STONECUTTING : Rudimentary Treatise

on the Principles of Masonic Projection and their application to Con- I

struction. By Edward Dobson, M.R.I.B.A., &c. 2s. 6d.$

42. COTTAGE BUILDING. By C. Bruce Allen, Architect.

Tenth Edition, revised and enlarged. With a Chapter on Economic Cottage* '
j

for Allotments, by Edward E. Allen, C.E. 2s.

45. LIMES, CEMENTS, MORTARS, CONCRETES, MASTICS,-.
k

PLASTERING, &c. By G. R. Burnell, C.E. Thirteenth Edition, is. 6d.

gbW The X indicates that these vols. may be had strongly bound at 6d. extra.

LONDON : CROSBY LOCKWOOD AND SON, N



weale’s rudimentary series 5

Architecture, Building, etc., continued.

57. WARMING AND VENTILATION. An Exposition of the
General Principles as applied to Domestic and Public Buildings, Mines,
Lighthouses, Ships, &c. By C. Tomlinson, F.R.S., &c. Illustrated. 3s.

in. ARCHES
,
PIERS, BUTTRESSES, &c. : Experimental Essays

on the Principles of Construction. By W. Bland. Illustrated, is. 6d.

1 16. THE ACOUSTICS OF PUBLIC BUILDINGS; or, The
Principles of the Science of Sound applied to the purposes of the Architect and
Builder. By T. Roger Smith, M.R.I.B.A., Architect. Illustrated, is. 6d.

127. ARCHITECTURAL MODELLING IN PAPER, the Art of.

By T. A. Richardson, Architect. Illustrated, is. 6d.

128. VITRUVIUS— THE ARCHITECTURE OF MARCUS
VITRUVIUS POLLO. In Ten Books. Translated from the Latin by
Joseph Gwilt, F.S.A., F.R.A.S. With 23 Plates. 5s.

130. GRECIAN ARCHITECTURE

,

An Inquiry into the Principles
of Beauty in

;
with an Historical View of the Rise and Progress of the Art in

Greece. By the Earl of Aberdeen, is.
’«* The two preceding Works in One handsome Vol., half bound, entitled “Ancient

Architecture,” price 6s.

132. THE ERECTION OF DWELLING-HOUSES. Illustrated by
a Perspective View, Plans, Elevations, and Sections of a pair of Semi-
detached Villas, with the Specification, Quantities, and Estimates, &c. By
S. H. Brooks. New Edition, with Plates. 2s. 6d t

156. QUANTITIES <5p MEASUREMENTS in Bricklayers’, Masons’,
Plasterers’, Plumbers’, Painters’, Paperhangers’, Gilders’, Smiths’, Carpenters’
and Joiners’ Work. By A. C. Beaton, Surveyor. New Edition, is. 6d.

175. LOCKWOOD <5p CO.’S BUILDER’S AND CONTRACTOR’S
PRICE BOOK, containing the latest Prices of all kinds of Builders’ Materials
and Labour, and of all Trades connected with Building, &c., &c. Edited
by F. T. W. Miller, Architect. Published annually. 3s. 6d.

;
half bound, 4s.

182. CARPENTRY AND JOINERY—The Elementary Prin-
ciples of Carpentry. Chiefly composed from the Standard Work of
Thomas Tredgold, C.E- With a TREATISE ON JOINERY by E.
Wyndham Tarn, M.A. Fourth Edition, Revised. 3s. 6d.J

182*. CARPENTRY AND JOINERY. ATLAS of 35 Plates to
accompany the above. With Descriptive Letterpress. 4to. 6s.

185. THE COMPLETE MEASURER ; the Measurement of Boards,
Glass. &c.

;
Unequal-sided, Square-sided, Octagonal-sided, Round Timber

and Stone, and Standing Timber, &c. By Richard Horton. Fifth
Edition. 4s.

;
strongly bound in leather, 5s.

187. HINTS TO YOUNG ARCHITECTS. By G. Wightwick.
New Edition. By G. II. Guillaume. Illustrated. 3s. 6d.t

188. HOUSE PAINTING, GRAINING, MARBLING, AND SIGN
WRITING : with a Course of Elementary Drawing for House-Painters, Sign-
Writers, 8cc., and a Collection of Useful Receipts. By Ellis A. Davidson.
Fifth Edition. With Coloured Plates. 5s. cloth limp

;
6s. cloth boards.

189. THE RUDIMENTS OF PRACTICAL BRICKLAYING.
In Six Sections : General Principles; Arch Drawing, Cutting, and Setting;
Pointing; Paving, Tiling, Materials; Slating and Plastering; Practical
Geometry, Mensuration, &c. By Adam Hammond. Sixth Edition, is. 6d.

191. PLUMBING. A Text-Book to the Practice of the Art or Craft of
the Pldmber. With Chapters upon House Drainage. Fourth Edition.
With 330 Illustrations. By W. P. Buchan. 3s. 6d.*

192. THE TIMBER IMPORTER’S, TIMBER MERCHANT’S,
and BUILDER’S STANDARD GUIDE. By R. E. Grandy. 3 s.t

20b. A BOOK ON BUILDING, Civil and Ecclesiastical, including
Church Restoration. With the Theory of Domes and the Great Pyramid,
&c. By Sir Edmund Beckett, Bart., LL.D ., Q.C., F.R.A.S. 4s. 6d.f

HUP The t indicates that these vo-ls. may be had strongly bound at 6d. extra .

It STATIONERS’ HaLL COURT, LUDGATE HILL, E.C.



6 weale’s rudimentary series.

Architecture, Building, etc., continued.

226. THE JOINTS MADE AND USED BY BUILDERS in the
Construction of various kinds of Engineering and Architectural Works. By
WyvillJ. Christy, Architect. With upwardsof 160 Engravingson Wood. 3s.

t

228. THE CONSTRUCTION OFROOFS OF WOOD AND IRON
By E. Wyndham Tarn, M.A., Architect. Second Edition, revised, is. 6d

229. ELEMENTARY DECORATION

:

as applied to the Interior
and Exterior Decoration of Dwelling-Houses, &c. By J. W. Facey. 2s.

257. PRACTICAL HOUSE DECORATION. A Guide to the Art
of Ornamental Painting, the Arrangement of Colours in Apartments, and
the Principles of Decorative Design. With Remarks on the Nature and
Properties of Pigments. By James W. Facey. 2s. 6d.

*,* The two -preceding Works, in One handsome Vol., half-bound, entitled “ House
Decoration, Elementary and Practical,” price 5s.

230. HANDRAILING. Showing New and Simple Methods for finding
the Pitch of the Plank. Drawing the Moulds, Bevelling, Jointing-up, and
Squaring the Wreath. By George Collings. Plates and Diagrams. is.6d.

247. BUILDING ESIA TES : a Rudimentary' Treatise on the Develop-
ment, Sale, Purchase, and General Management of Building Land. By
Fowler Maitland, Surveyor. Second Edition, revised. 2s.

248. PORTLAND CEMENT FOR USERS. By Henry Faija,
Assoc. M. Inst. C.E. Second Edition, corrected. Illustrated. 2s.

252. BRICKWORK

:

a Practical Treatise, embodying the General
and Higher Principles of Bricklaying, Cutting and Setting, &c. By F.
Walker. Second Edition, Revised and Enlarged, is. 6d.

23. THE PRACTICAL BRICK AND TILE BOOK. Comprising:
i8q. Brick and Tile Making, by E. Dobson, A. I.C.E.

;
Practical Bricklay-

252. ing, by A. Hammond
;
Brickwork, by F. Walker. 550 pp. with 270 Illus-

trations. os. Strongly half-bound.

253. THE TIMBER MERCHANT'S, SAW-MILLER'S, AND
IMPORTER’S FREIGHT-BOOK AND ASSISTANT. By Wm. Rich-
ardson. With a Chapter on Speeds of Saw-Mill Machinery, &c. By
M. Powis Bale, A.M.Inst. C.E. 3s.t

258. CIRCULAR WORK IN CARPENTRY AND JOINERY.
A Practical Treatise on Circular Work of Single and Double Curvature.
By George Collings, Author of “A Treatise on Handrailing.” 2s. 6d.

259. GAS FITTING

:

A Practical Handbook treating of every
Description of Gas Laying and Fitting. By John Black. With 122 Illus-

trations. 2s. 6d.t

261. SHORING AND ITS APPLICATION: A Handbook for the

Use of Students. By George H. Blagrove. is. 6d. [fust published.

SHIPBUILDING, NAVIGATION, MARINE
ENGINEERING, ETC.

51. NAVAL ARCHITECTURE. An Exposition of the Elementary
Principles of the Science, and their Practical Application to Naval Construc-
tion. By J. Peake. Fifth Edition, with Plates and Diagrams. 3s. 6d.f

53*. SHIPS FOR OCEAN Cf RIVER SERVICE, Elementary and
Practical Principles of the Construction of. By H. A. Sommkrfeldt. is. 6d.

53**. AN ATLAS OFENGRA VINGS to Illustrate the above. Twelve
large folding plates. Royal 4to, cloth. 7s. 6d.

54. MASTING, MAST-MAKING, AND RIGGING OF SHIPS,
Also Tables of Spars, Rigging, Blocks

;
Chain, Wire, and Hemp Ropes.

&c., relative to every class of vessels. By Robert Kipping, N.A. 2s.

54*. IRON SHIP-BUILDING. With Practical Examples and Details.

By John Grantham, C.E. 5th Edition. 4s.

ffSSN The t indicates that these vols. may be had strongly bound at 6d. extra.

LONDON : CROSBY LOCKWOOD AND SON,



weale’s rudimentary series. 7

Shipbuilding, Navigation, Marine Engineering, etc., cont.

55. THE SAILOR’S SEA BOOK: a Rudimentary Treatise on
Navigation. By James Greenwood, B.A. With numerous Woodcuts and
Coloured Plates. New and enlarged edition. By W. H. Rosser. 2s. 6d.t

80. MARINE ENGINES AND STEAM VESSELS. By Robert
Murray, C.E. Eighth Edition, thoroughly Revised, with Additions by the
Author and by George Carlisle, C.E., Senior Surveyor to the Board of
Trade, Liverpool. 4s. 6d. limp

;
5s. cloth boards.

83bis. THE FORMS OF SHIPS AND BOATS. By W. Bland.
Seventh Edition, Revised, with numerous Illustrations and Models, is. 6d.

99. NAVIGATION AND NAUTICAL ASTRONOMY, in Theory
and Practice. By Prof. J. R. Young. New Edition. 2s. 6J.

106. SHIPS’ ANCHORS, a Treatise on. By G. Cotsell, N.A. is. 6d.

149. SAILS AND SAIL-MAKING. With Draughting, and the Centre
of Effort of the Sails

;
Weights and Sizes of Ropes ; Masting, Rigging,

and Sails of Steam Vessels, &c. 12th Edition. By R. Kipping, N.A. . 2s. 6d4
155. ENGINEER’S GUIDE TO THE ROYAL Cf MERCANTILE

NAVIES. By a Practical Engineer. Revised by D. F. M'Carthy. 3s.

55 PRACTICAL NAVIGATION. Consisting of The Sailor’s

Sea-Book. By James Greenwood and W. H. Rosser. Together with

on . the requisite Mathematical and Nautical Tables for the Working of the
•' Problems. By H. Law, C.E., and Prof. J. R. Young. 7s. Half-bound.

AGRICULTURE, GARDENING, ETC.
61*. A COMPLETE READYRECKONER FOR THE ADMEA-

SUREMENT OF LAND, &c. By A. Arman. Third Edition, revised
and extended by C. Norris, Surveyor, Valuer, &c. 2s.

131. MILLER'S, CORN MERCHANT'S, AND FARMER’S
READY RECKONER. Second Edition, with a Price List of Modern
Flour-Mill Machiner}', by W. S. Hutton, C.E. 2s.

140. SOILS, MANURES, AND CROPS. (Vol. 1. Outlines of
Modern Farming.) By R. Scott Burn. Woodcuts. 2s.

141. FARMING & FARMING ECONOMY, Notes, Historical and
Practical, on. (Vol. 2. Outlines of Modern Farming.) By R. Scott Burn. 3*.

142. STOCK ; CATTLE, SHEEP, AND HORSES. (Vol. 3.
Outlines of Modern Farming.) By R. Scott Burn. Woodcuts. 2s. 6d.

145. DAIRY, PIGS, AND POULTRY, Management of the. By
R. Scott Burn. (Vol. 4. Outlines of Modern Farming.) 2s.

146. UTILIZATION OF SEWAGE, IRRIGATION, AND
RECLAMATION OF WASTE LAND. (Vol. 5. Outlines of Modern
Farming.) By R. Scott Burn. Woodcuts. 2s. 6d.

*
#
* Nos . 140-1-2-5-6, in One Vol., handsomely half-bound, entitled “ Outlines of

Modern Farming.” By Robert Scott Burn. Price 12s.

177, FRUIT TREES, The Scientific and Profitable Culture of. From
the French of Du Breuil. Revised by Geo. Glenny. 187 Woodcuts. 3s. 6d.f

198. SHEEP ; THE HISTORY, STRUCTURE, ECONOMY, AND
DISEASES OF. By W. C. Spooner, M.R.V.C., &c. Fourth Edition,
enlarged, including Specimens of New and Improved Breeds. 3s. 6d.$

201. KITCHEN GARDENING MADE EASY. By George M. F.
Glen.ny. Illustrated, is. 6d.t

207. OUTLINES OF FARM MANAGEMENT, and the Organi-
zation of Farm Labour. By R. Scott Burn. 2s. 6d.t

208. OUTLINES OF LANDED ESTATES MANAGEMENT.
By R. Scott Burn. 2s. 6d.t

Nos. 207 &• 208 in One Vol., handsomely half bound, entitled “Outlines of
Landed Estates and Farm Management.” By R. Scott Burn. Price 6s.

The + indicates that these vols. may be hdd strongly bound at 6d. extra.

7, STATIONERS’ HALL COURT, LUDGATE HILL, E.C.



8 weale’s rudimentary series,

Agriculture, Gardening, etc., continued.

209. THE TREE PLANTER AND PLANT PROPAGATOR.

,

A Practical Manual on the Propagation of Forest Trees, Fruit Trees,
,

Flowering Shrubs, Flowering Plants, &c. By Samuel Wood. 2s.t

210. THE TREE PRUNER. A Practical Manual on the Pruning of
Fruit Trees, including also their Training and Renovation

; also the Pruning
of Shrubs, Climbers, and Flowering Plants. By Samuel Wood. 2s.t

•** Nos. 209 210 in One Vot., handsomely half-bound, entitled “The Treb
Planter, Propagator, and Pruner.” By Samuel Wood. Price 5s.

218. THE HA Y AND STRA W MEASURER. : Being New Tables
for the Use of Auctioneers, Valuers, Farmers, Hay and Straw Dealers, 8cc.

By John Steele. Fourth Edition. 2s.

222. SUBURBAN FARMING. The Laying-out and Cultivation of
Farms, adapted to the Produce of Milk, Butter, and Cheese, Eggs, Poultry,
and Pigs. By Prof. John Donaldson and R. Scott Burn. 3s. 6d.i

231. THE ART OF GRAFTING AND BUDDING. By Charles
Baltet. "With Illustrations. 2s. 6d.t

232. COTTAGE GARDENING

;

or, Flowers, Fruits, and Vegetables
for Small Gardens. By E. Hobday, is. 6d.

233. GARDEN RECEIPTS. Edited by Charles W. Quin. is. 6d.

234. THE KITCHEN AND MARKET GARDEN. Compiled
by C. W. Shaw, Editor of “ Gardening Illustrated.” 3s.

t

23a DRAINING AND EMBANKING. A Practical Treatise, em-
bodying the most recent experience in the Application of Improved Methods.
By John Scott, late Professor of Agriculture and Rural Economy at the
Royal Agricultural College, Cirencester. With 68 Illustrations, is. 6d.

240. IRRIGA TIONAND WA TER SUPPL Y. A Treatise on Water
Meadows, Sewage Irrigation, Warping, &c. ; on the Construction of Wells,
Ponds, and Reservoirs

;
and on Raising Water by Machinery for Agricul-

tural and Domestic Purposes. By Prof. John Scott. With34lllus. is. 6d.

241. FARM ROADS, FENCES, AND GATES. A Practical
Treatise on the Roads, Tramways, and Waterways of the Farm; the
Principles of Enclosures

;
and the different kinds of Fences, Gates, and

Stiles. By Professor John Scott. With 75 Illustrations, is. 6d.

242. FARM BUILDINGS. A Practical Treatise on the Buildings
necessary for various kinds of Farms, their Arrangement and Construction,
including Plans and Estimates. By Prof. John Scott. With 105 Illus. 2s.

243. BARN IMPLEMENTS AND MACHINES. A Practical
Treatise on the Application of Power to the Operations of Agriculture; and
on various Machines used in the Threshing-barn, in the Stock-yard, and in the
Dairy, &c. By Prof. J. Scott. With 123 Illustrations. 2s.

244. FIELD IMPLEMENTS AND MACHINES. A Practical
Treatise on the Varieties now in use, with Principles and Details of Con-
struction, their Points of Excellence, and Management. By Professor John
Scott. With 138 Illustrations. 2s.

245. AGRICULTURAL SURVEYING. A Practical Treatise on
Land Surveying, Levelling, and Setting-out; and on Measuring and Esti-

mating Quantities, Weights, and Values of Materials, Produce, Stock, &c.

By Prof. John Scott. With 62 Illustrations, is. 6d.

•«* Nos. 230 to 245 in One Vol., handsomely half-bound, entitled “The Completi
Text-Book of Farm Engineering.” By Professor John Scott. Price 12s.

250. MEAT PRODUCTION. A Manual for Producers, Distributors,

&c. By John Ewart. 2s. 6d.t

The t indicates that these vols. may be had strongly bound at 6d. extra.
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MATHEMATICS, ARITHMETIC, ETC.

32. MATHEMATICAL INSTRUMENTS, a Treatise on; Their
Construction, Adjustment, Testing, and Use concisely Explained. By J. F.
Heather, M.A. Fourteenth Edition, revised, with additions, by A. T.
Walmisley, M.I.C.E., Fellow of the Surveyors’ Institution. Original Edi-
tion, in x vol., Illustrated. 23.X [Just published.

In ordering the above, be careful to say, “ Original Edition ” (No

.

32), to distin-
guish itfrom the Enlarged Editio7i in 3 vols. {Nos. 168-9-70.)

76. DESCRIPTIVE GEOMETRY, an Elementary Treatise on;
with a Theory of Shadows and of Perspective, extracted from the French of

G. Monge. To which is added, a description of the Principles and Practice
of Isometrical Projection. By J. F. Heather, M.A. With 14 Plates. 2s.

178. PRACTICAL PLANE GEOMETRY

:

giving the Simplest
Modes of Constructing Figures contained in one Plane and Geometrical Con-
struction of the Ground. By J. F. Heather, M.A. With 215 Woodcuts. 2s.

83. COMMERCIAL BOOK-KEEPING. With Commercial Phrases
and Forms in English, French, Italian, and German. By James Haddon,
M.A., Arithmetical Master of King’s College School, London, is. 6d.

84. ARITHMETIC, a Rudimentary Treatise on : with full Explana-
tions of its Theoretical Principles, and numerous Examples for Practice. By
Professor J. R. Young. Eleventh Edition, is. 6d.

84*. A Key to the above, containing Solutions in full to the Exercises, together
with Comments, Explanations, and Improved Processes, for the Use of

Teachers and Unassisted Learners. By J. R. Young, is. 6d.

85. EQUATIONAL ARITHMETIC, applied to Questions of Interest,
Annuities, Life Assurance, and General Commerce

;
with various Tables by

which all Calculations may be greatly facilitated. By W. TIipsley. 2s.

86. ALGEBRA, the Elements of. By James Haddon, M.A.
With Appendix, containing miscellaneous Investigations, and a Collection
of Problems in various parts of Algebra. 2s.

86*. A Key and Companion to the above Book, forming an extensive repository of

Solved Examples and Problems in Illustration of the various Expedients
necessary in Algebraical Operations. By J. R. Young, is. 6d.

88 . EUCLID, The Elements of: with many additional Propositions

80. and Explanatory Notes : to which is prefixed, an Introductory Essay ou
Logic. By Henry Law, C.E. 2s. 6d.t

*** Sold also separately, viz. :

—

88. Euclid, The First Three Books. By Henry Law, C.E. is. 6d.

89. Euclid, Books 4, 5, 6, 11, 12. By Henry Law, C.E. is. 6d.

90. ANALYTICAL GEOMETRY AND CONIC SECTIONS,
By James Hann. A New Edition, by Professor J. R. Young. 2s.t

91. PLANE TRIGONOMETRY, the Elements of. By James
Hann, formerly Mathematical Master of King’s College, London, is. 6d.

92. SPHERICAL TRIGONOMETRY, the Elements of. By James
Hann. Revised by Charles H. Dowling, C.E. is.

*,* Or with “ The Elements ofPlane Trigonometry,” in One Volume, 2s. 6d.

93. MENSURATIONAND MEASURING. With the Mensuration
and Levelling of Land for the Purposes of Modern Engineering. By T.
Baker, C.E. New Edition by E. Nugent, C.E. Illustrated, is. 6d.

roi. DIFFERENTIAL CALCULUS, Elements of the. By W. S. B.
Woolhouse, F.R.A.S., &c. is. 6d.

102. INTEGRAL CALCULUS, Rudimentary Treatise on the. By
Homersham Cox, B.A. Illustrated, is.

136. ARITHMETIC, Rudimentary, for the Use of Schools and Self-

Instruction. By James Haddon, M.A. Revised by A. Arman, is. 6d.

137. A Key to Haddon’s Rudimentary Arithmetic. By A. Arman, is. 6d.

$35= The t indicates that these vols. may be had strongly bound at 6d. extra.
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Mathematics, Arithmetic, etc., continued.

168. DRAWING AND MEASURING INSTRUMENTS. Includ-
ing—I. Instruments emploj-ed in Geometrical and Mechanical Drawing,
and in the Construction, Copying, and Measurement of Maps and Plans.
II. Instruments used for the purposes of Accurate Measurement, and for

Arithmetical Computations. By J. F. Heather, M.A. Illustrated, is. 6d

169. OPTICAL INSTRUMENTS. Including (more especially) Tele-
scopes, Microscopes, and Apparatus for producing copies of Maps and Plans
by Photography. By J. F. Heather, M.A. Illustrated, is. Cd.

170. SURVEYING AND ASTRONOMICAL INSTRUMENTS.
Including—I. Instruments Used for Determining the Geometrical Features
of a portion of Ground. II. Instruments Employed in Astronomical Observa-
tions. By J. F. Heather, M.A. Illustrated, is. 6d.

"j,* The above three volumes form an enlargement of the Author’s original work
,“Mathematical Instruments." (See No. 32 in the Series.)

168. ') MATHEMATICAL INSTRUMENTS. By J. F. Heather,.
169. ? M.A. Enlarged Edition, for the most part entirely re-written. The 3 Parts as
170.,' a >ove, in One thick Volume. AVith numerous Illustrations. 4s. 6d.}

.58. THE SLIDE RULE
,
AND HOW TO USE IT; containing:

full, easy, and simple Instructions to perform all Business Calculations with

unexampled rapidity and accuracy. By Charles Hoare, C.E. Fifth

:

Edition. AVith a Slide Rule in tuck of cover. 2s. 6d.i

196. THEORY OF COMPOUND INTEREST AND ANNUL -

TIES
;
with Tables of Logarithms for the more Difficult Computations of

Interest, Discount, Annuities, &c. By F6dor Thoman. 4s .

X

199. THE COMPENDIOUS CALCULATOR ; or, Easy and Concise
Methods of Performing the various Arithmetical Operations required in

Commercial and Business Transactions
;
together with Useful Tables. By

D. O’Gorman. Twenty-sixth Edition, carefully revised by C. Norris. 3s.,

cloth limp; 3s. 6d., strongly half-bound in leather.

204. MATHEMA TICAL TABLES, lor Trigonometrical, Astronomical,
and Nautical Calculations

;
to wffiich is prefixed a Treatise on Logarithms.

By Henry Law, C.E. Together with a Series of Tables for Navigation
and Nautical Astronomv. By Prof. J. R. Young. New Edition. 4s.

i

204*. LOGARITHMS. With Mathematical Tables for Trigonometrical,
Astronomical, and Nautical Calculations. By Henry Law, M.Inst.C.E. New
and Revised Edition. ( Forming part of the above AVork). 3s.

221. MEASURES, WEIGHTS, AND MONEYS OF ALL NA-
TIONS, and an Analysis of the Christian, Hebrew, and Mahometan
Calendars. By AV. S. B. AVoolhouse, F.R.A.S., F.S.S. Sixth Edition. 2s.f

227. MATHEMATICS AS APPLIED TO THE CONSTRUC-
TIVE ARTS. Illustrating the various processes of Mathematical Investi-

gation, by means of Arithmetical and Simple Algebraical Equations and
Practical Examples. By Francis Campin, C.E. Second Edition. 3s.t

PHYSICAL SCIENCE, NATURAL PHILO-
SOPHY, ETC.

1. CHEMISTRY. By Professor George Foavnes, F.R.S. With
an Appendix on the Application of Chemistry to Agriculture, is.

2. NATURAL PHILOSOPHY, Introduction to the Study of. By
C. Tomlinson. AVoodcuts. is. 6d.

6. MECHANICS, Rudimentary Treatise on. By Charles Tom-
linson. Illustrated, is. 6d.

7. ELECTRICITY

;

showing the General Principles of Electrical

Science, and the purposes to which it has been applied. By Sir AV. Snow
Harris, F.R.S., &c. Wi th Additions by R. Sabine, C.E., F.S.A. is. 6d.

7*. GALVANISM. By Sir W. Snow Harris. New Edition by
Robert Sabine, C.E., F.S.A. is. 6d.

8. MAGNETISM

;

being a concise Exposition of the General Prin-

ciples of Magnctical Science. By Sir AV. Snow Harris. New Edition,

revised by H. M. Noad, Ph.D. AVith 163 AAroodcuts. 3s. Cd.t

The t indicates that these vols. mar he had strongly houini at 6d. extra
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1

Physical Science, Natural Philosophy, etc., continued.

n. THE ELECTRIC TELEGRAPH

;

its History and Progress;
with Descriptions of some of the Apparatus. By R. Sabine, C.E., F.S.A. 3s.

12. PNEUMATICS, including Acoustics and the Phenomena of Wind
Currents, for the Use of Beginners By Charles Tomlinson, F.R.S.
Fourth Edition, enlarged. Illustrated, is. 6d. [Just published.

72. MANUAL OF THE MOLLUSCA ; a Treatise on Recent and
Fossil Shells. By Dr. S. P. Woodward, A.L.S. Fourth Edition. With
Appendix by Ralph Tate, A.L.S., F.G.S. With numerous Plates and 300
Woodcuts. 6s. 6d. Cloth boards, 7s. 6d.

96. ASTRONOMY. By the late Rev. Robert Main, M.A. Third
Edition, by William Thynne Lynn, B.A., F.R.A.S. 2s.

97. STATICS AND DYNAMICS, the Principles and Practice of;
embracing also a clear development of Hydrostatics, Hydrodynamics, and
Central Forces. By T. Baker, C.E. Fourth Edition, is. 6d.

138. TELEGRAPH, Handbook of the
;

a Guide to Candidates for

Employment in the Telegraph Service. By R. Bond. 3s.t

173. PHYSICAL GEOLOGY

\

partly based on Major-General Port-
lock’s “Rudiments of Geology.” By Ralph Tate, A.L.S.

,
&c. Woodcuts. 2s.

174. HISTORICAL GEOLOGY

,

partly based on Major-General
Portlock’s “ Rudiments.” By Ralph Tate, A.L.S., &c. Woodcuts. 2s. 6d.

173 RUDIMENTARY TREATISE ON GEOLOGY, Physical and
& Historical. Partly based on Major-General Portlock’s “ Rudiments of

174. Geology.” By Ralph Tate, A.L.S., F.G.S., &c. In One Volume. 4s. 6d.t

183 ANIMAL PHYSICS, Handbook of. By Dr. Lardner, D.C.L.,

& formerly Professor of Natural Philosophy and Astronomy in University
o . College, Lond. With 520 Illustrations. In One Vol. 7s. 6d., cloth boards.

** *#* Sold also in Two Parts , as follows :

—

183. Animal Physics. By Dr. Lardner. Part I., Chapters I.—VII. 4s.

184. Animal Physics. By Dr. Lardner. Part II., Chapters V11L—XVIII. 3s.

FINE ARTS.
20. PERSPECTIVE FOR BEGINNERS. Adapted to Young

Students and Amateurs in Architecture, Painting, &c. By George Pyne. 2s.

40 GLASS STAINING, AND THE ART OF PAINTING ON
GLASS. From the German of Dr. Gessert and Emanuel Otto From-
berg. With an Appendix on The Art of Enamelling. 2s. 6d.

69. MUSIC, A Rudimentary and Practical Treatise on. With
numerous Examples. By Charles Child Spencer. 2s. 6d.

71. PIANOFORTE, The Art of Playing the. With numerous Exer-
cises & Lessons from the Best Masters. By Charles Child Spencer. is.6d.

09-71. MUSIC & THE PIANOFORTE. In one vol. Half bound, 5s.

181. PAINTING POPULARLY EXPLAINED, including Fresco,

Oil, Mosaic, Water Colour, Water-Glass, Tempera, Encaustic, Miniature,

Painting on Ivory, Vellum, Pottery, Enamel, Glass, &c. With Historical

Sketches of the Progress of the Art by Thomas John Gullick, assisted by

John Timbs, F.S.A. Fifth Edition, revised and enlarged. 5s.

t

186. A GRAMMAR OF COLOURING, applied to Decorative

Painting and the Arts. By George Field. New Edition, enlarged and

adapted to the Use of the Ornamental Painter and Designer. By Ellis A.

Davidson. With two new Coloured Diagrams, &c. 3s .

t

246. A DICTIONARY OF PAINTERS, AND HANDBOOK FOR
PICTURE AMATEURS; including Methods of Painting, Cleaning, He-

lming and Restoring, Schools of Painting, &c. With Notes on the Copyists

and Imitators of each Master. By Philippe Daryl. 2s. 6d.J

The t indicates that these vols. may be had strongly bound at 6d. extra.
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12 weale’s rudimentary series.

INDUSTRIAL AND USEFUL ARTS.
23. BRICKS AND TILES

,
Rudimentary Treatise on the Manufac-

ture of. By E. Dobson; M.R.I.B.A. Illustrated, 3s.

$

67. CLOCKS
,
WATCHES

,
AND BELLS

,

a Rudimentary Treatise
on. By Sir Edmund Beckett, LL.D., Q.C. Seventh Edition, revised and en-
larged. 4s. 6d. limp; 5s. 6d. cloth boards.

83**. CONSTRUCTION OF DOOR LOCKS. Compiled from the
Papers of A. C. Hobbs, and Edited by Charles Tomlinson. F.R.S. 2s. 6d.

162. THE BRASS FOUNDER’S MANUAL; Instructions for

Modelling, Pattern-Making, Moulding, Turning, Filing, Burnishing,
Bronzing, &c. With copious Receipts, ike. By Walter Graham. 2s4

205. THE ART OF LETTER PAINTING MADE EASY. By
J. G. Badenoch. Illustrated with 12 full-page Engravings of Examples, is.

215. THE GOLDSMITH’S HANDBOOK containing full Instruc-
tions for the Alloying and Working of Gold. B}' George E. Gee, 3s .

X

225. THE SILVERSMITH’S HANDBOOK, containing full In-
structions for the Alloying and Working of Silver. By George E. Gee. 3s.

+

%* The two preceding Works, in One handsome Vol., half-bound, entitled “The
Goldsmith’s & Silversmith’s Complete Handbook,” 7s.

249. THE HALL-MARKING OFJEWELLER YPRA CTICALL Y
CONSIDERED. By George E. Gee. 3s.

t

224. COACH BUILDING, A Practical Treatise, Historical and
Descriptive. By J. W. Burgess. 2s. 6d.t

235. PRACTICAL ORGAN BUILDING. By W. E. Dickson,
M.A., Precentor of Ely Cathedral. Illustrated. 2s. 6d.t

262. THE ART OF BOOT AND SHOEMAKING, including
Measurement, ‘Last-fitting, Cutting-out, Closing and Making. By John
Bedford Leno. Numerous Illustrations. Second Edition. 2s.

+

263. MECHANICAL DENTISTRY

:

A Practical Treatise on the
Construction of the Various Kinds of Artificial Dentures, with Formulae,
Tables, Receipts, &c. By Charles Hunter. Third Edition. 3s. t

MISCELLANEOUS VOLUMES.
36. A DICTIONARY OF TERMS used in ARCHITECTURE

,

BUILDING, ENGINEERING, MINING, METALLURGY, ARCHAE-
OLOGY, the FINE ARTS, Nc. By John Weai.e. Fifth Edition. Revised
by Robert Hunt, F.R.S. Illustrated. 5s. limp

; 6s. cloth boards.

50. THE LAW OF CONTRACTS FOR WORKS AND SER-
VICES. By David Gibbons. Third Edition, enlarged. 3s.

t

1 12. MANUAL OF DOMESTIC MEDICINE. By R. Gooding,
B.A., M.D. A Family Guide in all Cases of Accident'and Emergency. 2s.f

112*. MANAGEMENT OF HEALTH. A Manual ol Home and
Personal Hygiene. By the Rev. James Baird, B.A. is.

r co. LOGIC, Pure and Applied. By S. H. Emmens. is. 6d.

153. SELECTIONS FROM LOCKE'S ESSAYS ON THE
HUMAN UNDERSTANDING. With Notes by S. H. Emmens. 2s.

154. GENERAL HINTS TO EMIGRANTS. 2s.

157. THE EMIGRANT’S GUIDE TO NATAL. By Robert
James Mann, F.R.A.S., F.M.S. Second Edition. Map. 2s.

193. HANDBOOK OF FIELD FORTIFICATION. By Major
W. W. Knoi.lys, F.R.G.S. With 163 Woodcuts. 3s.

t

194. THE HOUSE MANAGER : Being a Guide to Housekeeping.
Practical Cookery, Pickling and Preserving, Household Work, Dairy
Management, &c. By An Old Housekeeper. 3s. 6d.±

194, HOUSE BOOK [The). Comprising :

—

I. The House Manager.
II2& By an Old Housekeeper. II. Domestic Medicine. By R. Gooding, M.D.

r 12* HI- Management of Health. By J. Baird. In One Vol., half-bound, 6s.

The X indicates that these vols. may be had strongly bound at 6d. extra.
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EDUCATIONAL AND CLASSICAL SERIES.

HISTORY.
i. England, Outlines of the History of; more especially with

reference to the Origin and Progress of the English Constitution. By
William Douglas Hamilton, F.S.A., of Her Majesty’s Public Record
Office. 4th Edition, revised. 5s. ;

cloth boards, -6s.

5. Greece, Outlines of the History of; in connection with the
Rise of the Arts and Civilization in Europe. By W. Douglas Hamilton,
of University College, London, and Edward Levien, M.A., of Balliol
College, Oxford. 2s. 6d.

;
cloth boards, 3s. 6d.

7. Rome, Outlines of the History of: from the Earliest Period
to the Christian Era and the Commencement of the Decline of the Empire
By Edward Levien, of Balliol College, Oxford. Map, 2s. 6d.

;
cl. bds. 3s. 6d.

9. Chronology of History, Art, Literature, and Progress,
from the Creation of the World to the Present Time. The Continuation by
W. D. Hamilton, F.S.A. 3s.

;
cloth boards, 3s. 6d.

50.

Dates and Events in English History, for the use of
Candidates in Public and Private Examinations. By the Rev. E. Rand. is..

ENGLISH LANGUAGE AND MISCELLANEOUS.
11. Grammar of the English Tongue, Spoken and Written.

With an Introduction to the Study of Comparative Philology. By Hydb
Clarke, D.C.L. Fourth Edition, is. 6d.

11*. Philology: Handbook of the Comparative Philology of English,
Anglo-Saxon, Frisian, Flemish or Dutch, Low or Platt Dutch, High Dutch
or German, Danish, Swedish, Icelandic, Latin, Italian, French, Spanish, and
Portuguese Tongues. By Hyde Clarke, D.C.L. is.

12. Dictionary of the English Language, as Spoken and
Written. Containing above 100,000 Words. By FIydx Clarke, D.C.L.
3s. 6d. ; cloth boards, 4s. 6d.

;
complete with the Grammar, cloth bds., 5s. 6d.

48. Composition and Punctuation, familiarly Explained for

those who have neglected the Study of Grammar. By Justin Brenan.
17th Edition, is. 6d.

49. Derivative Spelling-Book: Giving the Origin of Every Word
from the Greek, Latin, Saxon, German, Teutonic, Dutch, French, Spanish,
and other Languages

; with their present Acceptation and Pronunciation.
By J. Rowbotham, F.R.A.S. Improved Edition, is. 6d.

51. The Art of Extempore Speaking : Hints for the Pulpit, the

Senate, and the Bar. By M. Bautain, Vicar-General and Professor at the

Sorbonne. Translated from the French. 8th Edition, carefully corrected. 2s.6d.

52. Mining and Quarrying, with' the Sciences connected there-

with. First Rook of, for Schools. By J. H. Collins, F.G.S., Lecturer to

the Miners’ Association of Cornwall and Devon, is.

53. Places and Facts in Political and Physical Geography,
for Candidates in Examinations. By the Rev. Edgar Rand, B.A. is.

54. Analytical Chemistry, Qualitative and Quantitative, a Course
of. To which is prefixed, a Brief Treatise upon Modern Chemical Nomencla-
ture and Notation. By Wm. W. Pink and George E. Webster. 2s.

THE SCHOOL MANAGERS’ SERIES OF READING
BOOKS,

Edited by the Rev. A. R. Grant, Rector of Hitcham, and Honorary Canon of Ely;
formerly H.M. Inspector of Schools.

Introductory Primer, id.

First Standard
Second „
Third

s . d. 9 . d.

o 6 Fourth Standard . ..12
o 10 Fifth „ . . . * 6

so Sixth „ . . . * 6
Lessons from the Bible. Part I. Old Testament, is.

Lessons from the Bible. Part II. New Testament, to which is added
Ihe Geography of the Bible, for very young Children. By Rev. C.
Thornton Forster, is. 2d. Or the Two Parts in One Volume. 2s.

7, STATIONERS’ HALL COURT, LUDGATE HILL, E.C
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FRENCH.
24. French Grammar. With Complete and Concise Rules on the

Genders of French Nouns. By G. L. Strauss, Ph.D. is. 6d.

25. French-English Dictionary. Comprising a large number of
New Terms used in Engineering, Mining, &c. By Alfred Elvves. is. 6d.

26. English-French Dictionary. By Alfred Elwes. 2s.

25,26. French Dictionary (as above). Complete, in One Vol., 3s.;
cloth boards, 3s. 6d. *#* Or with tne Grammar, cloth boards, 4s. 6d.

47. French and English Phrase Book : containing Intro-
ductory Lessons, with Translations, several Vocabularies of Words, a Col- •

lection of suitable Phrases, and Easy Familiar Dialogues, is. 6d.

GERMAN.
39. German Grammar. Adapted for English Students, from

Heyse’s Theoretical and Practical Grammar, by Dr. G. L. Strauss, is. 6d.

40. German Reader : A Series of Extracts, carefully culled from the

most approved Authors of Germany
; with Notes, Philological and Ex-

planatory. By G. L. Strauss, Ph.D. is.

41-43. German Triglot Dictionary. By N. E. S. A. Hamilton.
In Three Parts. Part I. German-French-English. Part II. English-Ger-
man-French. Part III. French-German-English. 3s., or cloth boards, 4s.

41-43 German Triglot Dictionary (as above), together with German
& 39. Grammar (No. 39), in One Volume, cloth boards, 5s.

ITALIAN.
27. Italian Grammar, arranged in Twenty Lessons, with a Courser

of Exercises. By Alfred Elwes. is. 6d.

28. Italian Triglot Dictionary, wherein the Genders of all the

Italian and French Nouns are carefully noted down. By Alfred Elwes. -

Vol. 1. Italian-English-French. 2s. 6d.

30. Italian Triglot Dictionary. By A. Elwes. Vol. 2.

English-French-Italian. 2s. 6d.

32. Italian Triglot Dictionary. By Alfred Elwes. Vol. 3.

French-Italian-English. 2s. 6d.

28,30, Italian Triglot Dictionary (as above). In One Vol., 7s. 6d.

32. Cloth boards.

SPANISH AND PORTUGUESE.
34. Spanish Grammar, in a Simple and Practical Form. With

a Course of Exercises. By Alfred Elwes. is. 6d.

35. Spanish-English and English-Spanish Dictionary.
Including a large number cf Technical Terms used in Mining, Engineering, &c.,

with the proper Accents and the Gender of every Noun. By Alfred Elwes.

4s.
;
cloth boards, 5s. *** Or with the Grammar, cloth boards, 6s.

55. Portuguese Grammar, in a Simple and Practical Form.

With a Course of Exercises. By Alfred Elwes. is. 6d.

56. Portuguese-English and English-Portuguese Dic-
tionary. Including a large number of Technical Terms used in Mining,.

Engineering, &c., with the proper Accents and the Gender of every Noun.

By Alfred Elwes. 5s.; cloth boards, 6s. *«• Or with the Grammar,
cloth boards, 7s.

HEBREW.
46*. Hebrew Grammar. By Dr. Bresslau. is. 6d.

44. Hebrew and English Dictionary, Biblical and Rabbinical;

containing the Hebrt w and Chaldee Roots of the Old Testament Post-

Rabbinical Writings. By Dr. Bresslau. 6s.

46. English and Hebrew Dictionary. By Dr. Bresslau. 3s >

44,46. Hebrew Dictionary (as above), in Two Vols., complete, with

46*. the Grammar, cloth boards, 12s.
.
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LATIN.
19. Latin Grammar. Containing the Inflections and Elementary

Prineiples of Translation and Construction. By the Rev. Thomas Goodwin,
M.A., Head Master of the Greenwich Proprietary School, is. 6d.

20. Latin-English Dictionary. By the Rev. Thomas Goodwin,
M.A. 2s.

22. English-Latin Dictionary; together with an Appendix of
French and Italian Words which have their origin from the Latin. By the
Rev. Thomas Goodwin, M.A. is. 6d.

20,22. Latin Dictionary (as above). Complete in One Voh, 3s. 6d.
cloth boards, 4s. 6d. %* Or with the Grammar, cloth boards, 5s. 6d.

LATIN CLASSICS. With Explanatory Notes in English.
1. Latin Delectus. Containing Extracts from Classical Authors,

with Genealogical Vocabularies and Explanatory Notes, by H. Young, is. 6d.

2. Caesaris Commentarii de Bello Gallico. Notes, and a Geographical
Register tor the Use of Schools, by H. Young. 2s.

3. Cornelius Nepos. With Notes. By H. Young, is.

4. Virgilii Maronis Bucolica et Georgica. With Notes on the Buco-
lics by W. Rushton, M.A., and on the Georgies by H. Young, is. 6d.

5. Virgilii Maronis Htneis. With Notes, Critical and Explanatory,
by H. Young. New Edition, revised and improved With copious Addi-
tional Notes by Rev. 1. H. L. Leary, D.C.L., formerly Scholar of Brasenose
College, Oxford. 3s.

5* Parti. Books i.—vi., is. 6d.
%** Part 2. Books vii.—xii., 2S.

6. Horace
;

Odes, Epode, and Carmen Saeculare. Notes by H.
Young, is. bd.

7. Horace
;

Satires, Epistles, and Ars Poetica. Notes by W. Brown-
rigg Smith, M.A., F.R.G.S. is. 6d.

8. Sallustii Cnspi Catalina et Bellum Jugurthinum, Notes, Critical

and Explanatory, by W. M. Donne, B.A., Trin. Coll., Cam. is. 6d.

9. Terentii Andria et Heautontimorumenos. With Notes, Critical

and Explanatory, by the Rev. James Davies, M.A. is. 6d.

10. Terentii Adelphi, Hecyra, Phormio. Edited, with Notes, Critical

and Explanatory, by the Rev. James Davies, M.A. 2s.

11. Terentii Eunuchus, Comoedia. Notes, by Rev. J. Davies, M.A.
is. 6d.

12. Ciceronis Oratio pro Sexto Roscio Amerino. Edited, with an
Introduction, Analysis, and Notes, Explanatory and Critical, by the Rev.
James Davies, M.A. is. 6d.

13. Ciceronis Orat-iones in Catilinam, Verrem, et pro Archia.
With Introduction, Analysis, and Notes, Explanatory and Critical, by Rev.
T. H. L. Leary, D.C.L. formerly Scholar of Brasenose College, Oxford,
is. 6d.

14. Ciceronis Cato Major, Lselius, Brutus, sive de Senectute, de Ami-
citia, de Claris Oratoribus Dialogi. With Notes by W. Brownrigg Smith,
M.A., F.R.G.S. 2s.

16. Livy : History of Rome. Notes by H. Young and W. B. Smith,
M.A. Part 1. Books i., u., is. 6d.

i6# . Part 2. Books iii., iv., v., is. 6d.
17. -Part 3. Books xxi., xxii., is. 6d.

19. Latin Verse Selections, trom Catullus, Tibullus, Propertius,

and Ovid. Notes by W. B. Donne, M.A., Trinity College, Cambridge. 2s.

20. Latin Prose Selections, from Varro, Columella, Vitruvius,

Seneca, OUIntilian, Florus, Velleius Paterculus, Valerius Maximus Sueto-
nius, Apuleius, &c. Notes by W. B. Donne, M.A. 2s.

21. Juvenalis Satirae. With Prolegomena and Notes by T. H. S.

Escott, B.A., Lecturer on Logic at King's College, London. 2s.
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GREEK.
14. Greek Grammar, in accordance with the Principles and Philo

logical Researches of the most eminent Scholars of our own day. By Hans
Claude Hamilton, is. 6d.

15,17. Greek Lexicon. Containing all the Words in General Use, with
their Significations, Inflections, and Doubtful Quantities. By Henry R.
Hamilton. Vol. 1. Greek-English, 2s. 6d.

;
Vol. 2. English-Greek, 2s. Or

the Two Vols. in One, 4s. 6d. : cloth boards, 5s.

14,15. Greek Lexicon (as above). Complete, with the Grammar, in

17. One Vol., cloth boards, 6s.

GREEK CLASSICS. With Explanatory Notes in English.
1. Greek Delectus. Containing Extracts from Classical Authors,

with Genealogical Vocabularies and Explanatory Notes, byH. Young. New
Edition, with an improved and enlarged Supplementary Vocabulary, by John
Hutchison, M.A., of the High School, Glasgow, is. 6d.

2, 3. Xenophon’s Anabasis; or, The Retreat of the Ten Thousand.
Notes and a Geographical Register, by H. Young. Part 1. Books i. to iii.,

is. Part 2. Books iv. to vii., is.

4. Lucian’s Select Dialogues. The Text carefully revised, witi
Grammatical and Explanatory Notes, by H. Young, is. 6d.

Homer, The Works of. According to the Text of Baeumlein.
With Notes, Critical and Explanatory, drawn from the best and latest

Authorities, with Preliminary Observations and Appendices, by T. H. L.
Leary, M.A., D.C.L.

The Iliad: Parti. Books i. to vi., is. 6d. Part 3.

Part 2. Books vii. to xii., is.6d. Part 4.

Books i. to vi., is. 6d Part 3.

Books vii. to xii., is. 6d. Part 4.

5-12.

The Odyssey: Parti.
Part 2.

Hymns, 2s.

Books xiii. to xviii., is. 6d,

Books xix. to xxiv., is. 6d.

Books xiii. to xviii., is. 6d.

Books xix. to xxiv., and

13. Plato’s Dialogues: The Apology of Socrates, the Crito, and
the Phaedo. From the Text of C. F. Hermann. Edited with Notes, Critical

and Explanatory, by the Rev. James Davies, M.A. 2s.

14-17. Herodotus, The History of, chiefly alter the Text of Gaisford.
With Preliminary Observations and Appendices, and Notes, Critical and ;

Explanatory, by T. H. L. Leary, M.A., D.C.L.
Part 1. Books i., ii. (The Clio and Euterpe), 2s.

Part 2. Books iii., iv. (The Thalia and Melpomene), 2s.

Part 3. Books v.-vii. (The Terpsichore, Erato, and Polymnia), 2s.

Part 4. Books viii .,
ix. (The Urania and Calliope) and Index, is. 6d.

18. Sophocles: CEdipus Tyrannus. Notes by H. Young, is.

20. Sophocles: Antigone. From the Text of Dindorf. Notes,

Critical and Explanatory, by the Rev. John Milner, B.A. 2s.

23. Euripides : Hecuba and Medea. Chiefly from the Text of Din-
dorf. With Notes, Critical and Explanatory, by W. Brownrigg Smith,

M.A., F.R.G.S. is. 6d.

26. Euripides : Alcestis. Chiefly from the Text of Dindorf. With
Notes, Critical and Explanatory, by John Milner, B.A. is. 6d.

30. ./Eschylus : Prometheus Vinctus : The Prometheus Bound. From
the Text, of Dindorf. Edited, with English Notes, Critical and Explanatory,

by the Rev. James Davies, M.A. is.

32. Eschylus: Septem Contra Thebes : The Seven against Thebes.

From the Text of Dindorf. Edited, with English Notes, Critical and Ex-

planatory, by the Rev. James Davies, M.A. is.

40. Aristophanes: Acharnians. Chiefly from the Text of C. H.

Wkise. With Notes, by C. S. T. Townshend, M.A. is. 6d.

41 Thucydides: History of the Peloponnesian War. Notes by H.

Young. Book 1. is. 6d.

42 Xenophon’s Panegyric on AgeHlaus. Notes and Intro-

duction by Ll. F. W. Jewitt. is. 6d.
.

nemosthpnps The Oration on the Crown and the Philippics.

With English Notes. By Rev. T. H. L. Leary. P.C.L., formerly Scholar ol

Brasenose College, Oxiord. is. 6d.
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