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PREFACE.

_——

Ix the Introductory Chapter of this little Work will be
found some general observations on the nature and uses of
the Aquarium. These are nccum];nuicd by a few practical
hints for the guidance of those who wish to possess such
receptacles. The greater part of the volume, however, is
occupied by descriptive accounts of such animals as have
been, or may be, observed in Aquaria to greatest advantage.
They are arranged in the order of their respective classes;
and while the greatest attention has been given to observa-
tions of their functions and habits, their physical structure
and the places they occupy in the system of Nature have
. ot been forgotten.

- The Writer's personal observations of Hydroid Zoophytes,




)| PREFACE.

treated of in the Second Chapter, as well as some animal
organisms detailed in the Third and oceasionally through-
out the Work, being very limited, he has not hesitated to
introduce passages from the pens of those who have®studied
in detail the elasses to which they belong.

Other parts of the Work contain more original obser-
vations and opinions, many of which will be new to tlie

Reader.

As every Work on this subject must however bear, to a
greater or less extent, the character of a compilation, the
Writer has been less anxious to produee an original book,
than to bring together, in an available manner, a large num-
ber of facts which will prove interesting to his readers: and
whether in his own words, or from the pens of others, he
has endeavoured to introduce these facts in an attractive I
form. Sea Anemones, the flowers of the marine garden, i
and Madrepores, which may be termed Anemones with coral '
skeletons, are sure to attract attention for their beauty and ,
curious habits. Then come the Star-fish and Sea Cucum- '
bers, with their strange self-mutilating propensities. The
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Crustacean seavengers, Crabs, Lobsters, and Prawns, from
the Hermit in his movable eell, to the Common Shrimp
burrowing and skipping in the sand, present a strange
variety of facts, in their premature changes, their periodical
exuviations, and their manner of feeding and living. Mol
lusca and Fishes have not yet been studied as they will be:
but a few notices of them are presented ; such as those of
the habits of the Nest-building Stickleback, and the Peri-
winkle with his rasping tongue.

The fresh-water department will afford many pleasing
although familiar details, in the metamorphoses, exuvia-
tions, and geweral habits of Frogs, Newts, Water Beetles,
and Water Tortoises ; with the wonderfully divisible Green
Hydra, and the Water Spider with his beautiful air-bell.

Tlie Writer can only hope that enough of pleasant matier
will be found to induce his readers to excuse the errors and

omissions of which he is but too consciouns.

Pembrole Square, Il't.-nsr'wgfa:r,
DMy, 1857,
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INTRODUCTION,

T hollow of the tide-worn reéef,
Ledt ot Jow water 51is:tonmg in the sun,
Pellucid pools, and rocks in miniature,
With their small fry of fishes, erosted shells,
Rich mosses, teee.like soawerd, sparkling pebibles,
Enchant the eyes, and tempt the cager hand
To violate the fairy pamdise.”—Montpostery.

NATURE OF AN AQUARIUM.—EXPERIMENTS AND ADOQPTION OF TFLAN.—
THE VESSEla—SHAPFE AND : MATERTAL—FITTIXGS AND FURKISHIXG,—
ASFECT AXD ADMISSION OF LIGHT.—THE WATER,—FLAKTS,—ANIMNALS
—TRANSFOET OF SPECIMENS —CARE OF THE AQUARIUAL

Ix tide-pocls of the shore we see the most picturesque

miniatures of ocean life.  Surrounded by a reef of small

rocks, fringed with overhanging seaweeds and branching
corallines, these little nooks aflord grotto-like dwellings for
animated beings. Crabs are here spen half hiding in thie

1
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dark recesses; shrimps are burrowing in the sand or dari-
ing across the little bay; sea-flowers are blooming ; sea-
worms expanding their feathery fans ; and barnacles inerust-
ing rocks.  Pebbles throw out their long avs fringed with
network in wany a east for food ; and small fishes glitter
inn the brine as they seck to elude the stranger’s sight,

Could we but transport this little picture to our dwell-
ings—could we place it in our gardens—econld we examine
the confenis at leisure—could we watch the habits of
these living creatures in their native clement, but far from
their native retreats, whot an endless source of amuose-
ment would it be! Can we do this? Can we raise the
grotto, and carry it home, water, rocks, plants, animals and
all? No, but we can realize the iden, by collecting the
materials and imitating the arrangement, and this will be
a “ Marine Aquarium.” .

Imagine again, a section of a river, pond, or lake, with
its weeds and rushes flourishing, water-snails creeping on
the leaves, and fishes gliding among the stems; suppose
this section enclesed within glass walls, and placed in
your parlour or conservatory, and you have a * Fresh-water
Vivarium.”

But while the imitation of a fide-pool or pond may

¥
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INTRODUCTION. 3

represent the primary idea of a Water Vivarium, yet the
experiments are not all confined to those organizations
which keep within shallow waters : even denizens of the deep
may be provided with such accommodation as will almost
nake them [eel themselves at liome.

Nor is it only for amwsement that such parlour oceans
and lakes are 1:1'|:[i:|rerl and stocked ; they are invaluable
as a means of iusfrwefion. The natures of living beings
can never be thoroughly known but by their habits; their
habits cannot be well understood unless closely and con-
tinnously observed; and if we cannot zo down among
mollusea, erustacea, and zoophytes to examine them in their

native haunts, we can now brng them up to us, to be -

studied in nearly similar conditions.

The principle upon which Water Vivaria are constructed
and maintained comsists mainly in balaneing animal by
vegetable life, thus:—If a few fish were confined in a

vessel of water, and the water remained unchanged, they-

would soon droop and. die. The water woold not sustain
life after the animals had deprived it of its oxygen by
passing it through their gills in breathing. If, by means
of a fountain-jet, the water ean be raised up and returned
through the air into the fank, or, in other words, be
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nerated, a fresh supply of the vital element may thus be
introduced and its power of sustaining animal existenee
proportionally prolonged.

But it is now found that water-plants, properly acted
apon by the light and ander other suitable conditions, will,
instead of taking from, add to, the proportion of oxygen
present, and will thus restore the balance, without mecha-
nical neration. Thus, tanks of water with plants and
animals, as colleeted by the first experimenters years ago,
still exist with their tenants, living and breeding healthily ;
and although the water has never been changed, it is as
clear as when first put in, and as eapable of sustaining life.

Lirperiments and Adoption of Plan,

Although many partial experiments may have been made
with a view to keeping animals in water for the purposes
of observation, and many’ inleresting details in marine and
fresh-water zoology lave resulted, we may consider that
the first serious and svstematic attempt to keep o Water
Vivariam, in its true sense, was made by Mr. Robert War-
rington, of Apothecaries” ITall. That gentleman’s early
experiments were communicated to the Chemical Society
in 1830, in a paper “ On the Adjustments of the Relations
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between the Animal and Vegetable Kingdoms, by which
the vital functions of both are permanently maintained.”
Mr. Warrington stated that he placed two small gold-fish
in a glass jar, capable of holding twelve gallons of waler.
Half-filling the vessel with spring-water, and placing some
gand and mud at the bottom, with pebbles and fragments
of limestone and sandstone, he planted a small Fallisneria
in the mud and left the whole undisturbed. After a time
the water became thick, and a coating of confervoid vege-
tation obscured the glass.  On infroducing, however, a few
water-snails, he found that they fed on the conferva as
well as on the decaying matter of the older leaves, and soon
restored the water to a clear and healthy condition.

The pruning of the old leaves encouraged the growth
of off-shoots; the snails flourished on the vegetable matter
which iley consumed; and the fishes lived healthily in
the renovated water, while they grew fat upon the eggs
which the scavengers deposited. T could not help regard-
ing with some veneration the veritable tank in which these
early experiments were made, with the same water un-
changed, when admitted to a view, through the politencss
of its possessor, only a few days since.

In the year 1853, Me. Warrington communieated in the
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¢ Atmals of Natural History * the resulis of his early essays
in the way of Marine Aguaria, commenced a year sooner,
The difficulties here were greater, but have been all over-
come by perseverance; and side by side with the fresh-
water tank is now to be seen the first marine tank, with
marine plants and animals in full health, And this, as
being the first, is more interesting than many others
which its ln'upriett:ll' has since constructed.  Obtaining
salt-water {rom oyster-boats at Billingsgate, which was
taken from the middle of the English Channel, Mr. War-
rington placed it in a tauk, and theu introduced red and
brown seawceds, which, not answering the purpose, were
exchanged for green weeds, which answered better.  Speci-
mens of Enferoiworphe and Ulve altached to nodules of
fint or chalk were procured from Droadstairs, and several
anemones, with a few periwinkles, introduced with them
into a small tank, and then into a shallow pan, A few
more were added, and thus a number of living specimens
were kept in a healthy condition to the close of the year.
The first tanks were made, for fresh-waler subjects, with
straight sides; and these tanks were, in the first instance,
used for the marine experiments; but when these were
sufficiently advanced, Mr. Warrington had o new one made

Yoi
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for & permanent Marine Aquarinm.  In this new tauk the
back towards the light, and the sides were of slate, and
only the front towards the observer was of glass; for it
had been found in the first experiments, that too much
direct light developed the vegetation too fast, especially
that small slimy confervoid growth which obseures the
water. The only dircet light, therefore, entered from the
top. The tank was covered with a light glass shade, to
keep out the dust and check evaporation. * With the
sea-water obtained in January, 1852,” says Mr. Warrington
in 1853, * I have been working without cessation up o
the présu:nt time, agitating and aerating when it became
foul during the unsnccessful experiments on the seaweeds,
but since then it has been rarely ever disturbed ; the loss
which takes place from evaporation being made up, as before
stated, with rain or distilled water.”

Mr. Gosse’s experiments in the same line were com-
menced nearly at the same time, and continued with some
success until that gentleman was engaged in conducting
the preparations of Vivaria on a large scale for the present
magnificent exhibition in the Gardens of the Zoological
Sacicty. The popularity of this exhibition, and the in-
teresting researches, published by Mr. Gosse in his “Devon-
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shire Rambles’ and *Aqnarium,’ have led numbers of private
persons and some public institutions to follow the examples
thus set. It hns now become one trade to supply tanks
and vases for Aquaria; and another, to colleet and supply
plants and animals for stocking them. In the course of
my preparaiions for this Werk I have reeeived valuable
assistance from the zeal and experience of Mr. Alford
Liloyd, of Portland Road, whose extensive collections have
been in the most liberal manouer placed at my disposal.
That gentleman is in correspondence with collectors placed
at various parts of our coasts, and constantly receiving new
specimens for the supply of private tanks. Those who
apply to Mr. Lloyd’s establishment will receive informa-
tion, which may be fully relied upon, respeeting the mode
of proceeding in the formation of Marine or Fresh-water
Aquaria. The following, however, are a few observations
which may serve in some degree to assist those who are
desirous of commencing so pleasing an oceupation. The
flirst thing to be attended to is

The Fessel,

Shape and Material.—DBearing in mind the iden with
which we started, of imitating a tide-pool, and desiring to
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keep #s near to nature as possible, I have no hesitation in
recommending for marine-shore objeets, the form of tank
with a sloping back. The bottom of the vessel should be
flat only for abont a third of its width, and from that line
it should gradually rise towards the back; the front being
perpendicular, and of clear glass. “The back and sides
should be opague. If in a room near n window, let the -
back be towards the light, which will then enter only from
above, just as it would in a basin of rocks on the shore.
Slate is good for the back and sides, and plate-glass fmj
the front. Mr. Warrington is now trying deep rectan-
gular tanks, shaded with green coatings to modily the
light, andl suited for animals and plants acenstomed to
deep water. Rectangular tanks are also suitable for fishes,
if of any size ; and as fresh-water tanks will bear more light
than marine, they too may be straight-sided.

Vases and shallow glass pans are also used both for
Marine and Fresh Vivaria, and will, for many purposes,
answer as well as the more complicated and expensive
forms. An Agquarium should be covered either with muslin
or a plate of glass:

Fittings or Furnishing—The boitom should be laid in
with sand or gravel suited to the condition they are in-
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tended to represent.  Some marine animals burrow, and
should therefore liave a bed of suitable material to gratily
their propensity. It is best to use sea-sand for sea-water,
and river-sand for fresh-water: Then a few clean bright
pebbles give a pleasant appearance, and afford shelter for
minute animals.  In marine tanks only is rockwork ad-
missible. This must be made according to the taste of
the proprietor.  Pieces of natural rock, or larze stones
cemented together, and shaped by any cement that hardens
under water, may be used; they should be set up with
projecting ledges, and forming hollows and arches, so as
to give shelter to those animals which seek if, and present
a variation in the position of various growths. Too much
formality should be avoided ; but, as a role, the tank would
best represent a shore-grotto, if the larger rockwork were
placed ot the sides and in a hall-circle at the back. Ina
fresh-water tank, a few large stones laid down on the
pebbles and sand is all that will be desirable. The orna-
mentation in this ense must consist principally in the
plants.

Aspect and Adinission of Light.—In visiting the Zoolo-
gical collection the eye is pained in some instances by the
foul and stagnant appearance of some of the tanks, A

L7
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green opacity pervades them, which renders them not only
unpleasant to the observer, but unwholesome to the living
beings confined in them.. This arises from the too rapid
development of vegetfation; germs of confervoid growth ae-
cumulate thronghont the water, besides what settles down
in green and slimy inerustation on the reckwork and
glnss, When this happens, it is a sign that the light has
been admitted too directly and too freely; for this growth
is developed by light, and when that is shut off it soon
disappears.  Light, therefore, in marine tanks should” be
admitted sparingly and indirectly, and it has recently been
fonnd that it 13 best to pass it through a coloured medium.
Thus, by far the best construction and position for a,shore-
vivarium will be that already indicated,—a sloping back
towards the light, and a lop of dluisk-green glass. To
represent the comporative darkness of deep water, Mr.
Wartington’s deep rectangular tank has the top and sides
darkened with a deepish blue. This.gives a rather ghastly
appearance to the objects, but not more so than might be
expected from a visit, if we could pay it, to the same crea-
tures in their homes. Presh-water Aquaria will adwit mo re
light with impunity.
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The Water,

The great object is to get the water pure: if marine, it
should be taken at a distance from the mouths of rivers:
that dipped in mid-channel is preferred by professed Aqua-
rians, although I cannot tell exactly why, I should have sup-
posed that water taken from the shore, whence the greater
parl of the specimens ave procured, would be most likely
to contain those materials which were most suitable for their
support.,  Artificial sea-water is now much used, and the
formula for its preparation is given by several authors.
But T do not advise the uninitiated to experiment in its
composition. Aquarium dealers sell the necessary powders,
mixed in proper proportions, and will give full directions
for its use.

It iz evident, however, that the artificial water must be
at first totally deficient in one very important clement,
namely, the animalcules with which water in its natural
state abounds, and which are necessary for the sustenance
of many marine animals. These must be introduced by
the insertion of seaweeds, and time must be given for them
to act beneficially on the water. Dright and clear river-
water is best for fresh Aquaria.
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Plants.

Marine Plants for an Aquarium should be taken attached
to the stones or pieees of rock on which they grow. When
once the root is detached the plant is dead. The stone
should be as clear as possible from sponges ; and many otlier
living “incrustations are likely to die, and their deeay will
prove injurious to the water. Ridpliphlaa prinastroides, Coral-
lina officinalis, Delesseria alata, Chondrus erispus, Polysi-
phonia, Phyllophore rebens (Plate XIIL), Griffithsia, and
Callithamnion are recommended for red seaweeds; species
of Codivin, Cyeladaphora, Bryopsis, and Ulpa are suitable for
greens.,  In ordinary {anks, the green weeds are decidedly
the most lealthy, but the decp sea tank on trial by Mr.
Warrington is partly contrived to encourage the growth
of teds, which are very pretty objects, to the discourage-
ment of the greens, which flourish in the light. It is
found that weeds of any kind may be used more sparingly
than was at first supposed. After a time the stones in
a tank will be found covered with a brownish confervoid
growth, which throws off a considerable amount of oxygen,
as may be observed by the little quicksilver-like bubbles
about it. When a tank is in this condition, larger weeds
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may be dispensed with. For fresh-water Vivaria, Calli-
{ricke or Starwort, Strativides or Water Soldier, Fallisneria
spiralis, dnachariz or New Waterweed (Plate XVI1L.), some
Water-lilies, and Eriocaulon or Pipewort, the Water Ranun-
culus, Hydrocharis or Frog-bit, Afisie or Water Plantain,
are among the most popular.

Aniinals.

Fishes—For private collections at least, the larger kinds
of vertebrate animals will not be convenienf, but most of
the smaller species of fis#, both marine and fresh-water,
will live and breed freely in tanks well sopplied with
oxvgen, and there is no way in which the beauties of
their form and markings can so well be seen as through
perpendicular, even-moulded glass. Here we see them un-

distorted by refraction, and can wateh their graceful move--

ments without disturbing them. Most of them appear to
enjoy their dwellings, if we may judge from their lively,
vet not restless bearing. We must remember, however,
that they are gencrally animal feeders, and if put into a
vessel with other animals weasker than themselves, they will
not live with them quite in the same peaceable manner
that cats do with mice in “#he Happy Family”’ Some

.1
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species are more voracious than others, and more danger-
ous, Thus, a friend of mine had o tank with a few small
fresh-water fish, and among them was a young pike, only
two inches long, which attacked, and in fact destroyed, other
fishes half as large again as himself.

Leptitea~—Water Tortoises, and Newts, live well in tanks,
and are very inferesting. They should be supplied with
mud at the bottom of their pond; and also, by means of
floating boards or pieces of stone rising above the surface,
should have the opportunity of leaving the water at their dis-
cretion. Fmg‘s do very nicely in Fresh-water Aquaria which
are surmounted by a fernery, where they paddle in and out,
and dive in the water or hide nmong the ferns.

* Mollusca.—DBeginning with the Tunicate order of Mol-
lusca, which are very simple in their composition, we find very
pleasing objects presented by several species of dseidia, one of
which I have represented (Plate XITL.), probably A. dyaling.
1t is curious to see these apparently lifeless bottles with two
necks every now and then shut the openings and jerk out
the grosser particles of food, which they have admitled, in
the current. ‘Those of the more compound nature are more
interesting to the microscopist than to the observer of out-
ward forms, Conchiferons Mollusea, or those [urnished with
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bivalve shells, such as the fresh-water Mussels, or marine
Oysters and Seallops, lie very quietly in their - burrows, or
hang attached by their byssal cords, agitating the water that
surronnds them, and filtering it as it passes. throngh from
the oral to the anal opening ol the tubes; thus exercising
n cleansing influence on the surrounding fluid. Gastero-
poida, or Crawling Molluses, either with or without shells,
give variely and animation to a tank; while Periwinkles
in salt-water, and Water-snails in fresh, arc useful as sca-
vengers, eating away the vegelable crust which obscures the
glass ; other. Molluses, such as Purpura, Buecinww, anl
Nudibranchs (Plate XIV.), feed on animals, and must not
be put in the way of any choice living morsels which you
may wish to preserve. Cephalopodous’ Mollusca, or the
Cuttle-fish tribe, are too ogeanie to live long in confinement,
Polyzoa and Rotifera are of microscopic interest.

Inseeta.—The Water Beetle (Plate XIX.) and Water

Spider (Plate XVIIL) are very interesting in their habits,
as described hereafter, and seem to live as well in the tank
or jar as they would in their natural localities at freedom.
Crustacea are among the most amusing objects in a
marine collection. Many of them are useful in picking up
seraps of decaying animal-matter from between the stones.
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The Hermit Crab (Plate X1.), in lis shell surmounted by
the parasitic Anemone ; the Lobster, moving out of his hole,
with o forest of green weeds growing upon lis shell; the
Prawn (Plate X1L), with his splendid livery and delicately-
contrived organs, are all fine objects; while their changes
and habits, wonderful as they are, can all be observed freely
by meane of the Aquarinm.  Even the eommon Shore Crab,
in its earlier stages of growth, is a good acquisition, if care
be taken not to give it too much opportunity for displaying
its pognacious qualities,

Cirrkipedes as yet have only been represented in marine
tanks by the common little Acorn Balanus (Plate X1.), which
is common enough, living on the outsides of living and dend
shells incrusting pebbles and rocks. It is very interesting
to obeerve the way in which they open their opercular valves
to throw out their network of cirrhi to envelope the animal-
cules which come within reach.

Aunelida (Plates L, IL, 1V.) with shelly or pebble-formed
tubes and branching ferns of gills, give great variety and
beauty to the miniature ocean.

Echinodermata, Starfishes (Plate XVIL), Sea Urchins or
Fekini, and Sea Cueumbers (Plate X.}, are very pretly ob-
jects, but not generally long-lived in Aquaria.
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Aeeplala.—Jelly-fish will not live well in confinement
when full-grown ; although some of them, in their early
hydroid stages, are interesting, and even when mature can
be kept living for a few days. They are too oceanic for
permanent tenants.

Zooplyta—~"The Aydvoid forms, consisting of hnuchcd
polypidoms, with numerous polypes, are many of them pretty
objects, but their chief interest is microscopic : not so the
Aetinoid forms,—the Ancmones, or Sea-flowers (Plates VI,
V1L, VIIL, 1X.), and the no less flower-like Madrepore
(Plate TIT.); their beauties are palpable, and they pre-
sent the chief ornaments of our water-garden,. Most of
them will live in water =0 torbid as to destroy other ani-
mals; and they reproduce in numbers, and transplant them-
selves at will without inierference from the gardener’s hand.
They will live upon Infusoria without being fed, occasionally
seizing a prawn or small fish that may happen to come in
their way ; but it is well to feed them occasionally with
pieces of dried meat, dropped down within reach of their
tentacles: they will be likely to flourish all the better for
being fed, and it is a very amusing process to feed them.

Porifera.—Sponges, when dragged from their native po-
sition, are pretty sure to die speedily ; and as their decay is
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injurions to the water, it is best to clean off all spongy
matter from marine stones on inserting them.  dleyoniin
digitatwmn (Plate V.) is very pretty, but soon dies.

TLransport of Specimens,

Most small animals suited fur the Aquarium may be, and
constantly are, bronght fo London from any part of ihe
seacoast, in jars of sea-water, with bladders tied over them ;
or packed up in bundles of wet seaweeds gathered from the
beach. Dealers obtain them in this way. I have been at
Lloyd’s when many Anemones and other things have been
brought in, unpacked, and immediately placed in their proper
receptacles, where they have soon made themselves at home,
apparently not having suflered from the journey. I think,
as n rule, that persons living uear London had better let the
dealers mei their specimens for them: it is a cheaper and

safer plan.

Care gf the Aguarinm.

When the Water-Vivarium is first established, there will
natarally occur during the few first days some deaths among
amimals so recently introdueed. It is very important fo.
watel for these vecurrences, and to remove the bodies before
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putrescence takes place; but if many of them have eseaped
detection by falling into hollows, or by their minuteness,
they will putrefy the whole body of water, to the great
danger of the remaining animals. This will be seen by a
milky appearance pervading the whole.  In such a dilema,
the only way of proceeding will be to draw off and filter all
the.water, removing the animals, for the time, in temporary
vessels, The drawing-off can be effected by means of a
siphon, s0 as not fo disturb the sediment.  Then, taking out
the pebbles and sand, rinse them and wipe out the tank ; re-
turn the water through a filter, which may be made with a
piece of sponge placed at the top of the tube of a funmel.
The sponge must not be pressed so elosely in as to prevent
the water running in a gentle stream.  In passing through
the air in a very thin column, every drop is brought into
contact with it ; and this will tend to destroy putrefaction,
by chemical combination of the animal matter with the
oxygen of the air. Alter this the probability is that the
water will remain clear, and eare must still be taken to re-
move bodies of animals that oceasionally die. An oceasional
partial filtration is a good habit, and a floating picee or two
of charcoal may give still further security.

If a green turbidity arises in the water, it 1s the result of
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action of light. This may be corrected by depriving the
vessel of light for a few days. I have seen a tank at Lloyd’s
restored to perfect clearness by being covered over for a short
time with dark cloths.

For the purpose of oceasional acration a drip-glass is
recommended. A bell-glass perforated, with n piece of
sponge lightly put into the hole, is suspended over the tank,
and water taken from it is put in and allowed gradually to
drip through. A Fountain-Aquarium, with apparatus for
drawing the water up into the reservoir, would be a very
good contrivance. This would save all the trouble of baling
the water out of the tank, at the risk of disturbing the
living organizations within it. A swall pump, drawing the
water through fine holes from near the bottom, would effect
the purpose. - The unsighiliness of the apparatus could be
disguised by rockwork, and the fountain, assuming the
form of a caseade, might be so placed as to present an ele-
gant object.

In conclusion, it is hardly necessary to recommend this
new and popular method of studying Nature, asa prolific
source of amusement and instruction. But although I have
not in these pages followed the fashion of making Natural
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History an oceasion for diving deeply into abtruse doctrinal
subjects, I may point out the legitimate eflect of such studies ‘f

in the words of Coleridge’s * Ancient Mariner.”
. £

*Oh, happy living things! no tengue
Their beauty eonld declare ;
A spring of love gushed from my heart,
Aud T bless'd them nnaware,

“ Farewell, farewell; bot this T tell k..
To thee, thou wedding zuesd,

He prayeth well that loveth well

Both man, and kird, nod beast.

“ He prayeth well that loveth well
All things, both great amd gmall &
For the dear God that loveth us
Made them, and loveth ail.”




CHAPTER 1L
SPONGES AND 1IYDROID ZOOPHYTES.

g{ “New buds and boibs the living fabrie shoots
On lengthening branches, aud protruding roots,
Or on the father’s side from bursting glands,
Th* adhering young s noseont form expands ;
In branching lines the pareut-trunk sdoves,
Ani parts, ere long, like plumage, bairs, or horns."—Deericia,

NATURE AXD HWABITS OF SPONGES, —PROPAGATION,—APFEARANCE WIIEX
LIVING, —GRANTIA BOTRYOIDES, —GRANTIA CILIATA. —EUPLECTELLA
ASFERGILLUM. — REOOPHYTER  DEFINED, — CLABSIFICATION, — HYDROID
ZOOPHTTER — OYDRACTINEA ECHINATA.—CORYNE FPUSILLA.— CONYNE
SESIILIS, —EUDENDRITI RAMEUM.—TUBULARTA INDIVISA.—SERTULARLA
POLYGONALIS, —BERTULARLA ARGENTEA. —ANTENNULARLL ANTENNINA.
—PLUMULAREA PENNATA.~—~LAOGMEDEA DICHOTOMA.—LAOMEDEA GERICU-
LATA.—LAGMEDEA  GELATINO0®EA, — CAMPANULARIA  VOLUBILIS, — EU-
CRETIA CHELATA.—ANGUINA SPATULATA.—CELLULARTA CILTATA,

Tue term Zoophytes, or dnimal Plants, usually applied to
7 Corals, Sea Anemones, ctc., might be applicd with greater
propriety to a Sponge than to any other being.  With its



24 POPULAR MISTORY OF THE AQUARLGM.

skeleton, as used for domestic purposes, we are all familiar;
and when informed thai every fibre of this porons texture
is covered with a filmy, gelatinous, and apparently little-or-
ganized coating when the Sponge 1= living, we know nearly
all that is to be known of its exlernal characier.

Growing lixed to various substances, bot most frequently
to the roots of scaweeds, the plant-like body seems to vege-
tate and to liold its place between the animnl and vegetable
kingdoms. It belongs more properly to the former, but
very low down in the scale. There are many species and
genera, Dr. Johnston ennmerating between fifty or sixty
species inhabiting the British coasts. The structure and
mineral composition of the skeleton diflers as much as the
forms, which are well known to be very sportive and variable.
Globes, semiglobes, cones, cups, funnels, branches, and flat
spreading masses, with different degrees of porousness and
flexibility, characterize the various genern and species. The
spongy body consists of a horny, or even stony, network,
with innumerable interlacing fibres, so woven together as to
leave many small openings and a few lurger ones. These
openings, running into each other, form passages for the
free circulation of fluids throughout the body. The jelly-
like film which covers all the fibres when the creature is

-
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living, is the seat of all the animal life which the Sponge ean
boast. Tt sceretes and deposits the substance of the skeleton,
and keeps up some kind of action exerted in every part of
the body, which, although scarcely perceplible, serves fo
produce a continuous suceession of currents in the surround-
ing fluids. The living Sponge can be seen, if placed in a
glass and examined by a microscope, to imbibe and expel
currents of water, which appear to pass into the smaller
meshes of network, carrying nourishment into all the re-
cesses of the body, and then to be ejected by the larger
holes appearing on the surface; and this is all the creature
shows of animated esistence, for the filmy flesh does not
contract when touched, or show any other sign of sensibility.

The propagation of Sponges is curious ; for at the proper
seazon many minute buds may be found adhering to the
sides of the passages or openings. These buds are the em-
bryos of the Sponge, gradually increasing in size they become
clotlied with movable cilia, and when fully developed fall
off, and, becoming detached, enjoy a locomotive freedom un-
known to their parent. Their motion is ellected by means
of the cilia, which continue vibrating and produce a current
round the little body, which impels it forwards. It is not
long a wanderer in the “world of waters;” and whether it



20 POPULAR HISTORY OF THE AQUARIUM.

chooses, or drops nccidentally into, a suitable position for
its future growth, when onee fixed it becomes a permanent
tenant of the spot.

No doubt can be entertained that the Aquarium, assisted
by the microscope, is destined to be the means of greatly
increasing our hitherto limited knowledge of these half-
animated beings. Mr. Bowerbank’s researches in the na-
tural history of the family have already been rewarded by
the discovery of many new forms, and by the elucidation of
parts of their economy. The large, spreading, fleshy Pacly-
matisina Johustonii, with its thick skin studded with pores
few and far between, has been examined, and the curious
spicula (or stars and needles) of flint submitted to the miero-
scope. Mr. Bowerbank las also pointed out that the cur-
rents observed as entering the small pores and leaving the
large vnes arve produced by the motion of long fine cilia on
the inner surface of the cells, which are constantly vibrating
in the required direction, so that the means used for locomo-
tion during the extreme youth of the Sponge are the same
as those used for mamtaining the principal functions of
vitality in the middle life and sedentary old-age of the same
creature. It appears too that as the horny skeleton of the
Sponge is the support of the very loose, gelatinous animal

>
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substance which covers it, so, in its turn, it is supported
by a branched and interlaced crystalline metwork of flinty
stars and needles, which make the framing of the channcls
and passages composing ifs mass.

The living masses present various colours to the eye.
Some, such as Cliona, which lines the inside of sume shells,
are of a bright yellow colour; others, such as Haliedoudria
saigninea, ave of a brilliant erimson hue.

Grantia BoTRYOIDES,

An extremely minute Sponge, consisting of branching
tubes, has been carefully examined under a lens by Mr.
Gosse, who thus deseribes what he saw :—* T immediately
transferred it to a glass cell, and applied it to the stage of a
compound mieroscope, with a power of 220 diameters. To
my astonishment, a mass of starry crystals met my view,
entangled among each other almost as thick as they could
lie, by scores, nay by lundreds. Tor a moment the eye
was bewildered by the multitude of slender needle-like points
crossing and recrossing in every possible direction ; but
soon the curious spectacle began to take some kind of order,
the erystals were seen to be all of one form, though varying
considerably in length and thickness; they are three-rayed
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stars, diverging at an angle of 120 degrees; the rays, straight
slender needles, perfectly eylindrical, except that they taper
fo a fine point, smooth and transparent as il made of glass,
and highly refractive.

“ These spicula appear to me to be held togethier only by
their mutual entanglement and interlacing ; their points, in
the process of formation, have shot through and among each
- other, so that it would be almost impossible to extract one
from any point without either brgaking off its rays or tear-
ing away a considerable portion of its whole surface. The
rays shoot in the same plane, and in that plane the stars lie,
not quite at random as to their direction, for the great ma-
jority have one point directed lengthwise from the mouth of
. the tube towards the base. There are not wanting however
many which peint in the opposite direction, and several at
intermedinte angles. Of course it requires but little diver-
genee from the first-named direction fo produee the second ;
still however the prevalent order appears to be this.

1 cannot trace any fibrous or gelatinous matter in
which the spicula are set; but beneath the layer formed
by their interlacing points there is a surface composed of
round granules of transparent or pellucid ‘matter, set as
close as possible, which are plainly seen between the eross-
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ing needles. This appears to be the interior lining of the
tube,—in fact, the tube itself, around which the spicula
are arranged as a loose outer coating, giving firmness Lo
the whole. I could not detect spicula of any other form
than the three-rayed stars; but several of these had one
or more of their rays broken short; for from their compo-
sition they are very brittle, as I have often proved in other
species. 'The form of this specimen was so iregular that
but a poor iden can be conveyed of it by words; it may,
however, be roughly described as an elliptical mass, sending
forth from one side several tubes, which divide or branch
into others.” '

CIRANTIA CILIATA

Is a very minute Sponge, shaped like a bottle; the neck
_consisting of a dense fringe of spicula set round the
opening o as to form a crown. A stream of water, passing
always in the same direction through the aperiure, gives
the form to these neck-spicula, and it has even been found
that if these latter are displaced by accident, so as fo bruise
and distort the crown, the current will restore them to
tlieir natural dircction after the specimen lias remained for
a few days in a vessel of sea-water.
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Of all the varied forms of Sponge, or rather Sponge-
skeletons, with which we are acquainted, no one ap-
proaches in elegance of appearance, and delicate regularity
of fextare, the unique specimen dragged up, on a hook,
among weeds by Mr. Cuming in the Philippine Islands.
Professor Owen hias given it the name of

# DUPLECTELLA ASPERGILLUM,

Deriving the first name from words signifying * well
pdaited,” and the sccond, from a wonderful resemblance to
a1 well-known shell, commonly colled the Water-pot.”
The shell, named dspergiffusm, is a tube tapering at one
end, and having at the other end a dise with holes, like
the rose of a garden water-pot, and surrounded by a fringe
of small tubes. It is formed by an acephalous molluse,
which, in its carly stage, possesses the nuclei of a bivalve

shell, the edges of which increase in every direction so as

to form the tube spoken of, and in which these nuelei are
only “seen afterwards, as forming a portion, looking as if
they were glued into its side. The Buplecledla, which
mensures eight inches in length, bears so near a resem-
blance in form to the shell, that Mr, Coming imagined, on
first taking it, that he had found a wonderful new specics

-,
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of dAspergitfuie,  OF course, as the nuelei of valves could
not be found, and as the whole texture of the tobe wos
an epen network of sponge, instead of a tubular lamina
of shell, the illusion was soon dissipated. The tube is
gently enrved, like a horn, but not coming to a point, and
at the base it is two inches wide. Here it is covered by
a dise of very open network, outwardly convex, and sur-
rounded by a thin projecting frill or plate of plaited fibres.
In the wall of the tube there are supporting fibres placed
lengtliwise, and forming the upright framing upon which
the cross fibres are woven. There are three sets of cross-
fibres in different dircciions ; twe spiral, opposing and
erossing each other diagonally, and the {hird, horizontal.
These cross each.other in snch a manner as to form cir.
cakir lioles, between the upright supports, at regular in-
tervals. Detween the dingonal rows of holes, the paries
i= further strengthened and beautified by diagonal frills
resembling that which bounds the terminal dise; at the
smaller end the longitudinal supports separate into the
miinute fibres of which they are composed, and meeting
round the orifice blend into a wool-like flufl. A figure of
this beautiful object is published, with Professor Owen’s
deseription, in the “Transactions of the Zoological Sociely.’
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The engraving occupied three months of the artist’s time.
No other speeimens have yet been found, but there must
be others, and the fime may yet arrive when we may see
Luplectelia living and lourishing in our zoological tanks !

Hiydraid Zoophiyles.

The word ** Zoophyte,” as most of our readers are aware,
has been used in a very extended and general sense, to sig-
nify those numerous and varied beings which were supposed
io oceupy o middle position between the animal and vege-
table kingdoms. It was applied to many things which were
pretty well known in their external characters, but whose
real natures were little understood. It was the name of a
great miscellancous group of things which were thrown
together, not because they were found to “possess qualities
in common, but becanse it was doubtful whether they were
amimals or vegetables. It is mow used in & much more
limited sense; so limited indeed that it will scarcely apply
to the objects for which it is alone retained by British Na.
turalists, excepling in the appearance of some. Many of
the original group, as well as of the present, bear so great

X
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a rescimblinee to shrubs, mosses, and seaweeds, while show-
ing some signs of animal life, that it is not surprising that
a name should be used significant of both ideas; but at pre-
sent, those only ave retained in {he assemblage whose na-
tures have been ascertained to be strietly animal, and not
to parfike in any degree of a vegefable character.  All the
true Zoophytes are polypiferons in their structure, and are
thus delined by Johuston, who is the great anihority on
the subjeet,

¥ Loopliyies are all aquatic, avertebrate, inarticulate, soft,
irritable, and contractile, without a vascular or separate
respiratory or nervons system. The alimentary canal is
very variable, but the aperture to it is always superior, cir-
cular, edentulous, and surrounded by tubular, or more com.
monly by filiform tentacula.  Many are asexoal, and it is
doubtful whether any species has distinet sexes. The indi-
viduals, polypes, of a few families are separate and perfect
in themselves; but the great majority of Zoophyies are com-
pound animals, viz. each Zoophyte consists of an indefinite
number of individuals, or polypes, organically conneeted, and
placed in ealeareous, horny, or membranous cazes or cells,
forming, by their aggregation, corals, or plant-like poly-

pidoms.” 2

4]
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The most simple form of polype is that presented by the
Hydra, Clava, and others, in which the body of the animal
is a simple sac, open at one end, and having the opening
surronnded by contractile threads or filaments, called tenta-
eles; while the other end has a sort of sucking dise, by
which it adheres to other substamces. The cavity of the
sae is the stomach ; the orifice of the sae represents a mouth ;
the tentacles surrounding if act s arms ; and the sucker at the
opposite end may be ealled a foot, sinee it seeures adliesion
when at rest, and acts as an organ of locomotion when Yhe
animal requires it, Many of the Zoophytes, including the
Aetinie, a few Corals, and the Hydra before mentioned, live
gingly, and throwing out their young through their months
leave them each to find an independent mode of existence;
but some bud out at the sides and form branches, in such
n manner that each Zoophyte is a branched shrub, with a
common stem, composed of a large agzregate number of
individual polypes.

Mr. Gosse divides the Polypiferous Zoophytes into two
Crders, thus :—

Internal cavity simple, increasing by germs growing out
from the sides,—* Hydroida.”

Internal cavity enclosing the stomach, and divided into
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compartments by radiated pattitions, which have reproduc-
tive functions; germs ejected through the orifice of the
eavity,—" delinaidea.”

It 1= with the * Mydroida® that we shall have to do prin-
cipally in this Chapter; and instead of going more decply
into their general description, 1 shall give the history of a
few of the most interesting species, which have Lu-u the
objects of special observation,

It will be necessary however to premise that, in common
with the Actinoid Order, ihe tentacles of the Hyilvoida are
furnished with a kind of stinging weapon, in the form of
very minute poisoned darts, which can be projected from
capsules embedded in the tissues. DBy means of these the
Hydroida can not only make their tentacles adhere to the
vietims, but also benumb and paralyze the Iatter so as to
diminish their chances of eseape.

HyDRACTINEA ECHINATA.

A little creature, about one-third of an inch in length, with
a club-shaped head and a ring of tentacula, living on old
shells in deep water. Bach Hydractinea is independent ; -
but they live in numbers on the same shell.  They are said
to be partial to the same shells, such as Buwceinmn wndatum,
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Fusns cornens, Notiea glaveina, and Nagsa reficnlata, which
are also inhabited by Ilermit Crabs. It is also said that,
unitedly growing on the rim of the aperture of the shell,
they form an extended or overhanging ledge, which enlarges
the eavity in which the hermit dwells, and if so, prolengs the
period before he will be obliged to seek a fresh and more
commoedions home.

CORYNE PUSILLA,

This iz a minute branching Zoophyte, with a bright red
star-like polype at the top of ecach branch. It is found on
stones and seaweeds between high and low water, but the
biranches are so thin and the star-heads so small that it
would only be scen under favourable circumstances, It
creeps along the surfaces of the stone or scaweed to which
it adhieres. Its motions are slow ; but it can at will bend
any one of its horny, wrinkled, transparent branches, or coil
any one of ithe tentacula which surround ihe lm]:.rpe;s ak
their heads.

Conyse SESSILIS

Resembles an upright club, with cireles of ball-shaped
heads, on slender stems, projecting from it al intervals:
these are the polypes, each about the sisteenth of an inch in

pa
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length, fixed to the central stdin, which is fixed by creeping
- fibres to the surface to which it is attached. They are
transparent, narrow, and terminate in a ball, on which the
tentacula are very numerons, as many as forty-five liaving
been counted on a single head. The neck to each liead is
glassy and wrinkled ; they stand out from the stem in six
circles, at nearly equal intervals; and the whole Zoophyte,
as figured in the ‘ Marine Zoology,” would form an elegant
design for a circular hat-rail.

EvpEsprivya RAMEUI,

Of the genus to which this tree-like Zoophyte belongs,
Mr. Johnston gives the following techmical description :—

“ Polypidom rooted by creeping fibres, erect and van-
ously branched, the fibres eylindrical, tubular, filled with a
soft pulp. Polypes hanging from the extremity of every
branchlet, non-retractile, roundish, somewhat pedicled,
naked and fleshy; the Lody encireled with a zone of fili-
form tentacula ; the mouth central and sub-tubulay,

 Eudendrium™ is from two Greck words signifying the
adjective welf and the noun free.

E. ramenm is found on shells and stones in deep water,
at Shetland, Scarborough, Northumberland, Whitehaven,
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Dublin Bay, Cornwall, Aberdbenshire, and near Liverpool.
It is so exnctly like a lealless tree in appearance, that, until-
closely examined and the polypes seen, it would be taken
for a plant by any one not thoroughly acquainted with the
nature of Zoophytes, It grows [rom three to six inches
high, and is thus spoken of by the late Sir J. G. Dalyell :—

# This is a splendid animal production, one of the most
singular, beantiful, and intercsting among the boundless
works of Nature. Sometimes it resembles an aged tree,
blighted amidst the war of elements, or withered by the
deep corrosions of time.  Sometimes it resembles a vigorous
flowering shrub in miniature, rising with a dark brown
stem, and diverging into numerous boughs, branches, and
twigs, terminaling in so many lydee, whercin red and
vellow intermixed afford a fine contrast o the whale.

“The glowing colours of the one, and the venerable
aspect of the other, their intricale parts often laden wilh
prolific fruit, and their numberless tenants, all highly pie-
tureseque, are equally caleulated to allract our admiration
ta the Creative Power displayed throughout the universe;
and to sanction the character of this product as one of
uncommon interest and beanty.

“A very fine specimen of the Zwbelaria ramea (Enden
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driumt vamewn) was recovered from among the rocks of a
- cavity in the bottom of the Frith of Forth, at about one
bmndred and fifty feet from the surface. 1t had vegetated
in such a direction that it was detached quile entire.  Being
transferred to a eapacious vessel of sea-wafer, I found it
rising seven and a hall inches in height, by a stem about
nine lines in diameter near the root, then subdividing iuto
several massy boughs, besides many lesser branches.  Num-
herless twigs, terminated by thousands of minute hydre of
the palest earnation, clothed the extremilics, which were ten
inches apart. The root diffused itself irregularly, by a mul-
titude of mossy-like fibres, which might be cirenmsenibed by
a circle two inches in diameter. It is to be observed, that
the stem and higher rigid portions consisted of irregular
bundles of tubes; but about two inches of the highest
were in verlicillate arrangement. Though composed of
bundles of tubes below, the absolute extremities, bearing
the hyiree, resolve into single tubes, each with its animal.
¢ Many parasites invested this splendid specimen. Masses
of the pure white and deep orange Aleyoniwm digitalum
hung from the boughs ; Sertularie, Spouges, and Alge were
profusely interspersed, all proving, by their obvious suc-
cessive generations, the great antiquity of the Eundendrizm.
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“ Other specimens have ocewrred, of a similar aspeet and
conformation, chielly from four to six inches high, but none
above nine, One beaudiful and loxuviant specimen, four
inches high and diverging four inches, might have been
ciccumseribed by an ellipse two inches and a ijuarter
across, Iy gross computation, 1200 hydre, deeper co-
loured than peach-blossom, decorated this latter specimen.
The head, or hydra, of this Zoophyte is deciduous.”

" Full many a gem, of purest ray scroene,
The dork wofathom’l depths of oecnn bear !

Full mmny a flower s born to blash weseon,
Amd waste it sweetness an the desert pic '

TUBULARIA INDIVISa,

[n this Zoophyte, the polypes are fixed at the end of
tubes - which do not branch, but each one, or nearly eacls
one, of which proceeds directly from the ereeping fibre by
which it is attached. ;

The genus Tulularia is thus defined by Jolnston :—
 Polypidom horny, fixed by a creeping fibre, erect, fistular,
and unbranched ; the tube filled with a semifluid medulla.
Polypes placed at the extremities of the tubes, non-retractile,
fleshy, lurnished with two circles of filiform, smooth ten-

y
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tacula ; one row surrounds the middle of the heads, and
the other is placed round the mouth. DBulbules clustered,
shortly pedicled, placed within and at the base of the lower
tentacula ; embryo not alwnys the same, being sometimes in
the form of a Beroe, sometimes of a hydra.”

This Twbularia indivise is the largest of its tribe in
Great Britoin.  The tubes, on which the hydra-heads are
placed, grow some five or six inches long on shells and
stones in deep water,  They look like scarlet flowers on the
ends of long twisting worms. They congregate in clusters
of thirty or forty specimens, and make a splendid nosegay
of living and moving flowers. The tubes are horny and
transparent, showing the reddish liquor through them, and
the polypes at the end have two rgws of tentacles.”

We must agnin hear the cloquence of Sir J. Dalyell :—

“The yellow, fistulons stem, [ull of mucilaginous pith,
is rooted on a solid substance below, and crowned by
a living head, resembling a fine scarlet blossem, with a
double row of tentacula, and often with pendent clusters
of grapes, embellished by various hues, wherein red and
J.*e]luw predominate.  Filty, or even a hundred and fifty,
are af fimes crowded together; their heads, of diverse
figures, shades, and dimensions, eonstitute u brilliant, ani-
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mated group, loo rich in nature to be effectively portrayed
by art.”

The Tulularie may be kept for observation in sea-water,
and a very wonderful and beautiful provision be watched.
In a few days, dispirited by eaptivity, the fower-heads will
generally drop off, and the observer naturally expeets the
straw-like pipes, on which they were pliced, to wither and
droop. It is not so, however; but the wound, caused by
disseverment, heals at first, and afterwards a new head,
formed no doubt prineipally of the pith which fills the
tube, rises to the top, assumes the globular form and
bright colour, puts forth its first and second row of ten-
tacles, opens its mounth, and is ready for anything that
Providence may place within its reach. In this way several
successive heads may fall, and a fresh one will supply its
place.

If, then, we sec with admiration the flowers of the
field and garden, which, beautiful as they are, still give
no signs of scusation or veoluntary movement, how much
more shall we be delighted with these no less beautiful
objects, endowed as they are with sentient vitality, and add-
ing the grace of motion to those luxuriant charms which
meet the eye! And, if we add to this the exhibition
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which they afford of the restorative power of Nature, we
must be destitute of feeling, if our praise of creative wisdom
fall short of enthusiasm,

SERTULARIA FOLYZONIAS,

Or Great Toothed Coralline. The following is Dr.
Johnston's definition of the genus Serfularia : “ Polypidom
{or Coral-house) growing in the shape of a plant and fixed
by its buse, variously branched ; the divisions or branches
formed of a sinrle tube, denticolated or servated with the
cells, and jointed at regular intervals: cells alternate or
paired, biserial, sessile, urceolate, short, with everted aper-
tures; ovarian vesicles scattered. Polypes hydraform.”

The general appearamce of this Zoophyte, is that of
finely serrated, and variously branched, minute sticks or
straws; and it is only on minute examination that we find
that one being pervades the whole; that the notches are
cells; and that ench cell is filled by an arm or branch
of the animal ending in a polype, furnished with a bunch
of tentacula. In this species the cells are short, smooth,
and truneated ; while here and there appears an ovariamr
vesicle of a rounded form, and spimlly grooved, much
larger than the ordinary cells. In Serfwleria rugosa, on
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the contrary, the cells and vesicles are similar in shape
and only differ in size, The cells of some Serfudaric are in
pairs, some alternate, some at ircegular intervals.

SERTULARIA ARGENTEA

Iz a fine, feathered, bushy polype, sometimes called the
Squirrel’s-tail Coralline, which is found growing on the
rock-oysters at Sheppey and Sheerness. The ramifications
are in tufts, arranged spirally round the stem; an arrange-
ment which gives a peculiarly graceful air to the whole
polypidom, which sometimes reaches several fect in length,
But when its upper branches reach this length, much of
the vitality of the under branches is impaired through
age, and these carlier parts die apd become worn; in this
state they fall away and leave the lower part of the stem
bare.

The following experiment on the dead and dry polypi-
dom of a Seréwlarie will be found interesting, showing a
degree of elasticity in the horny substance of which it is
composed :—

“ About two years ago I detached two specimens of
Sertutaria from an oyster-shell: they were about 13 inch
high, the side branches being from § to § of an inchiin length.
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Having broken off with the Serfafaria n picee of the shell to
form a base for it to stand upon, I placed it within the doors
of a buokease to keep it from the dust ; about two or three
months afterwards I took it to a tub of rain-water for the
purpese of washing off the saline incrustations, and, after
rinsing it several times, T observed the branches begin to
assmme o more rigid appearance, and the stem, which had
been previously lax and drooping, became perfectly upright
and rigid.  If any part was drawn aside, it immediately re-
gained its position, and in this state it remained nearly a
day before it-began to droop again. I repeated the experi-
ment a few weeks back, with the spme results.”—.J. Bladon,
¢ Zoologist,” 1. p. 8.

AXTENNULARLA ANTENNINA.

This is a preity Coralline, the branches of which are finely
serrated and eiliated, and bave a beantiful feathery appear-
allci,

The genus 1s thus described by Johnston :—* Polypidom
plant-like, lLiorny, simple, or branched irregularly; the
shoots fistular-jointed, clothed with hair-like, veriicillate
branchlets; cells small, sessile, campanuolate, unilateral ;
vesicles scattered, unilateral.  Polypes hydraform,” .. an-
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fennina ** grows in clusters in the sand, or on slones lying in

the sand, rooted together by numerous fibves matted with a

_ mixtare of broken shells and sand, prefty senerally distri-

buted. We have not found it on the Ayrshive const, if it
is distinet from . raimose. It has however been gol by the
Rev. Mr. Urqubart, at Portpatrick ; and we have remarkably
fine specimens from Dr. Beverley Morris, from the const of
Yorkshire ; from Dr. Scouler, from Dublin Bay; and from
Major Mariin, from Lough Swilly. "These last were very
handsome, but the stems smaller and more compaet than
usnal, and the branchlets shovter.” —ZLandsborongih.

It often grows to the height of a foof, and it appears
jointed in rings like the long antenna of the Lobster. “ Each
articulation is surrounded by short capillary branches, which
when magnified have the appenrance of sickles, and bend
towards the main stem.  Along the inside of these are placed
minute sockets, which support small open denlicles (eells)
of a cup-shape, which are of so tender a nature that they
are scarcely visible but in recent specimens. Delween the
minuate hair-like branches we have observed, on some speci-
mens, small egz-shaped vesicles, fixed on footstalks, with
their openings, or mouths, on the side of the top of cach,
locking towards the middle stem.”—E/s,

%n'
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PLuMuLinia prxxama,

Belonging to another genus of feathery Corallines, which
15 thus described by Jolmston :—¢ Polypidom plant-like,
rooted, simple or branched, the shoots and offsets plumous ;
cells small, sessile, unilateral, usually seated in ihe axille
of a horny spine; vesicles scattered, unilateral. Polypes
hydraforn,”

Mr. Gosze has made this beautilul Zooplhyte the subject
of some interesting observations, which will be best detailed
in his own words, nearly entire. A tuft of weed, that I
had pulled off from the side of one of the rock-pools, and
brought home serewed in a bit of paper, was almost covered
with the elegant plumes of Plemularia pinnata. 1 putitinto
sea-water s soon as I arrived at home, afier it had been out
of the water about eight hours, carried within my hat. When
I cam¥ to examine it, many of the polypes appeared alive, -
thongh econtracted. Many of the lower stalks were nearly
denuded of branches, except at their tips; but were densely
crowded for the most of their length with ovigerous vesi-
cles. These are placed in a single series, on the upper side
of the arching stems, as thickly as they can stand, about
twenly-fiveon each. By a single series I mean that they are
all seated on one side of the stem, and all point the same way,
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with an oceasional excepiion, for they are two, three, or four
abreast,  Their substance is hyaline, but the contenis are
opaque and flesh-coloured.  Their shape is sub-oval, larger
at the tip; but the sides are fluted, so as to form about six
rounded angles, and as many furrows.  Near the tip, several
divergent tubiereles or blunt spines are given off. The tuft
alluded to I put in a glass vessel made of the chimney of an
ordinary lamp, with the bottom closed by a plate of glass :
this was about half-full of sea-water. Inthree or four days,
examining eursorily with a lens, T was surprised to see the
bottom crowded with young polypes growing creet from
every part ; they were there by hundreds, I detached a few
for more particular examination. Bach consisted of an ir-
rezular, dilated, glossy plate, adhering to the bollom ; from
some point of which sprang up, creet, a slender tube, with
one or two joints, and ferminating in a cell of the same form
as those above described. The medollary core permeated
the tube, and was developed into a perfectly-formed polype
inhabiting the cell and freely expanding from it.  The tabe,
the cell, and the polype, were of the same dimensions as in
the adult. Some of the cclls already showed, in the form of
a tubercle budiling from their bases, the commencement of
a new joint of the lengthening polypidom.
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“ Along with these, on the floor of the glass vessel, were
many minute animalenles, of an opague-white hue, somewhat
Planaria-like, which crawled slowly and irregularly, protrud-
ing the anterior portion of the body in a Llunt point, but
often contracting the whole outline into a subglobose form.
These worm-like animaleules T found to be the primal form
of the young polype; and though I have not been able to
trace the metamorphosis throngh every stage in the same
individual, the facts T have observed leave it indubitable.

“I took two thin plates of glass, and suspended them by
threads in the vessel, mear the bottom, lorizonially, with a
view to obtain fome of the embryos rooting themselves
thereon, which T might afterwards take out, to watel their
progressive development under the microscope.  Meanwhile
| secured the first step in the inquiry, by opening with
needles some of the crowded vesicles of the adult poly-
pidom, from which T obtained some of the minute while
worms. Intwo or three days I drew out the plates of glass
and put them in shallow cells of sea-water, fit for the stage
ol the microscope : T found upon them the young animals in
various stages. Some of the worms were yet vagrant, and
crawled frecly abont the surface ; others had seleeted their
position and were adherent, but still retained their power of'

K
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motion to such a degree as cnabled them to change their
form by protruding certain portions of their outline ; others
were contracted into a globmle, fixed and changeless, with the
matter produced in the form of a creeping rootlet.”

“The next stage that I obscrved was that in which the
adherent mass had become shelly, as 1 presume ; for the mar-
ginal portions were perfectly transparent and colourless, and
the opague granular matter had retired to the centre, where,
irregular in form, it had given rise to a tube. This tube
had already formed one joint: its extremily was closed
and rounded, and had not yet begun to dilate into a cell.
The medullary matter proceeding from the granular mass at
the base, passed through the lower portion of the tube as
a central cord, but completely filled the terminal moiety.
Another specimen had proceeded so far as the formation of
the cell, the bottom of which was filled with the granular
matter, as yet amorphous, no trace of the polype being yet
discoverable. This was the most matured phose of the
development that appeared on the experimenting plates of
alass ; but the transition from this state to that of the young
polypes, already described, at the bottom of the vessel, is
zhort and obvious ; and the progress from one of them fo a
peefect polypidom is a matier of increase and aggregation.
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There is however a hintus in this chain. I should have
particularly wislied to see one or more specimens between
the condition of the adherent globuole, and that of the formed
and growing tube; but of this intermediate stage wy glass
plates presented no specimen,  And whether the water in
the shallow stage-troughs, to whicl I removed the plates for
mieroscopic examination, afforded insufficient nutriment, T
know not ; but 1 could not find that any individual speci-
men continued to grow after removal from the larger vessel ;
and they shortly gave evident tokens of death and decay.”

LAoMEDEA DICHOTOMA.

The genus Leouedea is thus deseribed by Johnston :—
£t Pu]}ri'ridum rooted by a creeping fibre, plant-like, ereef,
jointed at regular intervals, the joints ringed, incrassaled,
giving origin, alternately from opposite sides, to the shortly-
- pedicled cells ; cells campanulate ; vesieles uxillary ; polypes
hydraform.”

I. dichotoma rises o the height of a foot, or even two
feet. The stem bends angularly, and gives off a short
branch at each bend. The cells are shaped like bells, and
their stems ringed, three times as long as the bells. The
polypes are of a red eolour. “This Corglline,” observes
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Ellis, * is found in great abundance on the south-west coast
of England, and seems most curiously contrived, from its
structure, to resist the violence of the waves, all its joints
being furnished with springs.  Its vesicles are formed so as
to yield easily to every violent impulse of the water, without
injury, from their being placed on footstalks like serews.”

LAOMEDEA GENICULATA,

This Laemedea is a nunerously branched polypidom, bear-
ing on its fronds the most beautifully delicate, cup-like po-
by, 'l.'I.']li.L'h, by means of their cilia, move about in a very
rapid and playful manuver. Each polypus is like a tiny
shallow glass vase, with a foot by which it is attached to the
fromd, and fringed with threads all round the dise. Lao-
wedea geniculats iz interestingly described in the ¢ Devon-
shire Rambles "—# Tle little creatures [i. e, the eap-shaped
polypi] are very active and lively, making their way rapidly
through the water by a sort of flapping motion of all the
marginal threads together ; an action which, when viewed in
profile, could not fail to remind the observer of the flight
of a flagging-winged bird : but so exquisitely delicate is the
tiny creature, so transparent, so shadowy, that a friend {o
whom I showed, it aptly called it the soul of the Zoophyte.
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There is something in it also which reminds me of the
pappus of a dandelion floating on the breeze.”

This Zooplivie has the power of throwing off the polypi;
ar rather, the Little polypi are able to detach themselves and
still to dance merrily in the water.  “ Tmmense numbers of
these tiny sylph-like cremtures were successively produced
from the Laomedes in the glass jar, so that the water at
length seemed quite alive with them ; but T could not find
that a single individual either beeame stationary, or changed
its form, or grew. In the course of a day or two they all
died.”—Perhaps a salutary exnmLﬂu to young people in too
great a hurry to become independent of parental care.

To deseribe one of the polypes more particularly, it seems
most to resemble an inverted umbrella with a netted disc
across its diameter; on the convex side is a central fleshy
protuberance forming the foof. The flatter dise is divided
by four angles, between each of which are six thread-like ten-
tacles,—twenty-four of them altogether,—which play about
in all directions. Placed at equal distances, on the margin,
between the tentacles, are four pairs of very eye-like globes,
which however, from their structure, are believed to be
rather organs of hearing. Altogether, these little polypi
have the appearance of miniature Wedwse or Jelly-fish.
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LAoMEDEA GELATINOSA, ;

This polypiferous animal is, like the former, provided with —Tl
cup-shaped cells placed on ringed, springy necks, protecting
the polypi which fill them. As the cups are verv trans-
parent, a favourable opportunity is given for observing the
econowry of the structure, A slender and transpavent tube
springs up from crecping, thread-like roots, sending out
branclies at intervals on both sides, These branches ave
ringed, or constricted in such a manner as to appear tied in
as it were by very fine threads, at places close to each other,
=0 as to make the rings very narrow. At the end of each

branch is a miniature wine-glass, or hyaline cell, perfectly s

transparent and beautifully shaped, containing the polype,
in which each branch of the Heshy eentre terminates. The
flesh is jellv-like, hollow in the centre, and runs like an
inner pipe through the stem and branches of the polypidom,
until it reaches the cell at the end of each. In the hol-
low part of the fleshy pipe is a fluid containing moving
granules, the precise nature of which is not accurately as-
ceriained. -
When the fleshy tube reaches the end of cach branch, and \{

arrives at the neck of the cell, it passes through a perfora-
tion wlich exists in a partition which runs across, near the
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bottom of the ecll: it now thickens out into a polype,
“dilated at the bottom, and dividing, on arviving at the rim
of its cup, into a star of many rays, hanging over its sides
all round its aperture.  In ense of ivritation, alovw, or dis-
content with the fluid in which it is placed, the polype can
collect itz slar-rays, or temtacula, into a bundle and with-
draw them into the cup.

CAMPANULARLA VOLUBILIS.

¥ L

¢ This very minute Coralline,’ savs Ellis, “arises from
small irregnlar tubes, which adhere to and twine about other
Corallines, particularly the Sickle Coralline. Exeeedingly
small tubular stalks go out from this tubular stem, which
supports litile bell-shaped cups with indented brims. At
the bottom of each, where they join fo the stalks, the mi-
croscope discovers to us a very minute spherule or litile

ball, as in some drinking-glasses.™

EucnATEs CHELATA.

A minute, irregufarly branched polypidom of very in-
teresting structure, formed by the continual addition of
cells, springing each one from the upper aud outer rim
of its predecessor. The formation of a new branch, how-
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ever, commences in a spinous projection from the lower
rim, and this aflerwards expands into a ecll to which
others ave added. The polype in each cell is profected by
an elastic membrane, which vetracts into its very depths
when the polype is projected, but, when that is withdrawn,
forms a projecting rim, or lappet, beyond the cdge of the
cell. The polype iz protruded in throogh an opening in
this membrang, in three circular slides, like the joints of
a telescope.  The., top, or head-joint, is crowned by twelve
ciliated arms; the second, edged Illb:_r' a sealloped [ill, and
the third, or basal joint, has o projecting point.  The whole
is most cxfluisil.t-i_x' formed, and of a most delieate, Glmy
transparency.

To obzerve the course of the digestive system in very
minute animal frames is very difficult, requiring the adjust-
ment of a high power, to the medium in which, to produce
the continued actions of life, the objeet must be placed.
In order to assisi in the observations, o colonr has been
introduced into the element, which, being readily imbibed
by the polype, is scen in circulation through the body.

There is 2 continued motion of eilin going on, which
enables the polype to bring a current of nutritious sub-
stanee within its power, as well as to throw off any dis-
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agreeable intruding bodies.  When the ciliary aetion is in-
sufficient to eflect this, the little filmy creature will snecee
in getting rid of the offensive object by suddenly withdraw-
ing aud jerking itsell sidewise, or by bending in one of its
cilinted arms, and zending it out with a fillip-like motion.

-

ANGUINARIA SPATULATA.

Suake-headed Coralline.—Thiz litile Zoophyle winds up
a seaweed as the ivy does the oak., It consists of a stem
with cells thrown out 2t intervals on bended stems.  They
ure of o fattened, oval form, and not unlike the head of
a snake, open at one side. . Each “snake's head ™ forms
the habitation of a polype, which, when it throws out its
own head, presenis a circular crown of tentacula. The
neck of the cell-stem is marked with rings, while the
swollen head is dotied. The mechanism of the cell is
very curious, being furnished with a lhittle door, which,
closing when the polype is retracted within its eavity, and
held firmly down by muscles, gently opens on its hinges
and turns back as the living film passes oul and spreads
its crown of feelers, All the time il keeps out, {he door
15 folded back, agnin gradually closing as the animal
retires,  [f a piece of bladder were strefched over a half-
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circle of bent cane or wire, it would give the idea of _
the door or valve we are deseribing, mtl:l,r on a very large
scale; the bladder amswering to the almost impalpable
membrane, and the cirenlar frame answering to the horny
rim of the door. Sometimes, however, patient observers
have seen the polype retreated far within his eell, aud
still holding the door wide open, so as to permit the free
cirenlation and inhibition of the watery clement, but with
the spring ready to be deawn back on the approach of
danger. The Augninaria spatulats is found not uncom-
monly twining like a * genile evergreen,” about small sea-
weeds at low water, near the Devonshive coasts.

CELLULARIA CILIATA,

The Ciliated Cellularia is parasitic in its habits, like the
Anguinaria. There is a kind of toberele on the outside
of the cell, which i= open at one end, with a movable
valve, presenting an appearance in form resembling that
of a flower of Caleeola. It has also been compared to
the head of a bird, the valve answéring for the lower
mandible of the beak. Thisvalve opens and shuis with
a sudden, snapping motion; and the edges of the upper
and lower mandibles are both armed with tooth-like poins.

'}_
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It scems not yet to be ascerloined what is the nature of
these excrescences; what functions they perform, or what
relation they sustain with the polypi, or their house. In
truth, from the fact of wof alf the eells being provided
with them, and of other polypidoms having generic cha-
racters in common with this species, showing no signs of
possessing or requiring these exerescences, a doubt is jusily
suggested, whether they may not, after all, be independent
and distinet, although parasitic m'gmri,sms, cmjsisting of
what would look like an animal, all head -and mouth,
swaying to and fro, snapping its jaws and seeking what
it may devour. On the other hand, its occupation may be
that of a useful member of the polypidom, auxiliary to the
*seizare and imprisonment of wandering animaleules for the
purpose of feeding the polype in its cell.

All these interesting forms, to be appreciated, require
the most careful observation by means of the microscope,
with the objects in a living state. The day for dried
specimens has now gone by, and it may soon be a common
every-day amusement to examine this class of Zoophytes in
glass vessels, and trace their admirable structures in the
same mauner in which only the Ellises, the Johnstons, and
the Gosses have hitherto been privileged to do.
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SEA-FEATHENLS, SEA-FEXS, AND SEA-FROTIL—TPENKATULA PROSPHONEA.—
VIMGULARIA MIRABILIS,—PAVONARIA  QUADRANGULARIS, —GOTMGONTA
VERTUCO®A. — KINGFISHER'S XEST O MEEMAID'S GLOVES. —ALCYONIDM
DIGITATU M. —ALCYOXIDILM Itl:H.HL'TL‘-.'-l.—l.f‘\-'l"L'-'QE:r.-\ AND FORAMINIFEIRA.

Tux three fumilies—Pennafulida, Gorgoniade, Adleyoniade
—are included by Gosse in the sub-order Afeyonaria.  The
family of Alcyoniade, which contains Aleyonivme digitatum,”
of which we shall spenk presently, appears to partake much
of the nature of Sponge, ouly that the fleshy masses of
which it iz composed, send forth distinet and beautiful
polypl. 1t differs from the other two familics, Pennalulide
and Gorgoniade, in not having, like them, a central axis ; but
instead of that axis, the flesh containz seatiered caleareous
spicula, similar to those Sponges. '

In the Hydroid Zoophytes, it was ohserved that the horny
skeleton formed, as it were, a case, or external support to
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the fleshy part of the animal and its polypes; while in ihe

“Asteroid groups, included in the families of Peunatulida

and Gorgoniada, the skeleton econsists of a central horny
or caleareous axis, around which are arranged the polype-
bearing fleshy parts,

PENNATULY PHOSPUHOLEA.
Dr. Jolmston thus deseribes, in techmieal terms, the
“ Poly pe-mass [ree, plomous, the shalt subeylindrie,
naked beneath, pennaled above ; pinne two-ranked ; spread-

geuus i—

ing, fattened, and polypiferous along the upper margin.”

# Natuve,” observes Lamarck, in forming this compound
animal, seems to bave desived {o produce a copy of the ex-
terior form of a bird’s feather.”

And traly, if’ vou imagine & bivd’s feather four or five
inches long, but of a feshy substance, plumed broadly at
the feather end and naked at the quill end, very elegant in
form and of o delieate pink colour, you have helore you an
unage of our Peanafula: yet this also is a living animal.
Along the upper edges of the pinnm are placed the polype-
cells, in rows, containing the polypes. The pinne are
obliquely eurved backwards, and each one is capable of an

independent action.  All the external part of this Zoophyie
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is fleshy, including the central stem ; but through the centre
of the laiter runs a caleareous column, which serves to
strengthen and support the whole, This forms the rudi-
ment of a troe Coral, and constitutes o bond of union be-
tween the Sea-Feather and the Asteroid which forms that
beautiful Coralling known in commerce as the * ’recious
Coral,” of which red ornamenis are made,

Cock's-Comb, Sea-Pen, Sea-Feather, ave the names by
which the Penpafuls is known; the former, on account of
the colour and general appeasance of the upper pinne ; the
Iatter, becanse of the resemblance which every one must see
on glancing at the object.

Pennatula phosphorea is unattached : it does not grow
fixed to any object, like Gorgonias, ete., but is planted in
mud, with its pinne exposed. And now comes the ques-
tion, whether it is capable of moving from place to place
through its bed, or of raising its body and swimming through
the water. Some naturalists have held that it is capable of
both motions; others say that it cannot move voluntarily at
all. TIts general habits certainly appear to be very stationary ;
and we have no direct evidenee, derived from actual observa-
tion, that the animal is provided with locomotive power or
mstinet,  Yet some authors assert that it swims abont freely
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in the sea, nsing its pinne in exactly the same manner as
fishes nse their fins; others say that the wotion is effected
by alternate contractions and expansions of the thick part
of the central mass, as well as by a combined action of the
polypes. '

When placed in a basin of sea-water, as many specimens
have been by acute observers, they have never been observed
to exercise this supposed power of swimming, but have re-
mained quietly lying, polypes upwards or downwards, just
in the same position in which they were placed. In this
condition however the whole body has become very consi-
derably distended with water, increasing to several times its
natural dimensions ; and that is the only approach to motion
betrayed Ly the Peunafula when in captivity. Sir G. Dal-
yell remarks that the distension that takes place does not
reduce its specific gravity sufficiently to produce an equili-
brium witli the water; * thusthe apimal eannot swim."

It seems to me that the appearance of the body is such as
to favour the notion of a creeping movement, which could
be easily effected by a slight action of the lower edges of the
pinnae ; and this is just the motion which would most pro-
bably be missed by observers watching for it, in the case
of animals confined in a narrow basin, For it is doubtful
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whether they would be provided with exactly the same kind
of bed which they had been aceustomed to, and which wos
most suitable to any movements they might desire to make.

On one subject there is no question.  There is no doabt
that, when irritated, Sea-Pens throw out a strongly phos-
phorescent light.  When the animal is touched or pressed
it gives a luminosity, commencing at the point of contact
and proceeding up towards the pinne. I the upper part
of the specimen be irritated, all parts below the contact
remain unaifected, while those above it emit phosphiorescence.

A beantifol resnlt is obtnined, :|1t|1u11g]| pcrlml}s cruelly,
by throwing a Peanatuda into fresh water, when it emits and
seatters brilliant sparks in every direction.

VIRGULARIA MIDARILIS.

Very nearly allied to Pewwatela, but very much more
slender and elongated in form ; sometimes growing fo the
length of five-and-iwenty or thirty inches. It is of a straw-
colour, and growing all along on each side of the long stem
are polypiferous masses, each divided into six or seven lobes
or fingers, and at the end of each finger o most beautiful
eight-rayed star polype. The pinne are not placed on each
side of the stem exactly opposite to each other, but each



PENNATULLDA. 133

one aganst the space between the two on the other side.
They are beautifully transparent, and have the power of
contracting, so as to lie up closely imbricated upon each
other, pressing the stalk; but they ean also expand and
lie out, s0 nz to leave open spaces between.  Mr. Harvey
says, “The polypes are abjects of great beauty, and their
form may be very well seen after death; for though
capable of retractation within the eell, the tentacula have
no contractile power, and may be made to expand in
their full extension by merely pressing upon the cell.
The polype thus displayed is an eight-rayved star, the rays
eurved backwards, channeled and elegantly pectinated along
each margin. In the centre is the mouth, with prominent
lips.”

The same question oceurs as to the habiis of this Asteroid
A5 Arose rcs];u:utiug those of Peanatule. But one curions
motion has been observed in the former when captive, which
does not take place in the latter: it is that of the animal
twisting itsell spirally round its central axis, and afterwards
relaxing again into a straight line. The bone running
through the central axis is very slender,—said to be not a
thousandth part of its length in diameter. * Each organ,”
remarks Dalvell, ““of this remarkable oliject has a distinet

I+
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action, free of all the other parts. Each lobe, each hydra,

each of the peciinate tentacula, and each of their prongs,

eam move at will, while the whole of the rest of the Zoophyte
is quicscent ; thercfore, in & specimen with the bone extend-
ing eighteen inches, above a million of scparate fleshy parts
are under the common control of the Zoophyte” Ti is of
course very difficult to understand where can be the seat
of this common eontrol, or in what manner the central
power of volition can be excreised. But when we reflect
that the only motions of which this animal is known to
be capable are a kind of excentric twist round its own
axis, and a certain amount of pufly inflation of its parts,
it does not present a very favourable view of separate
government. 1t is rather caleulated to remind us that
too much independent action among individual members
of a body politic is unfavourable to the development of
corporate power: we will not point to practical illustra-
tions of this.

PAVOXARTA QUADRANGULATRIS.
This is another of the living rods of the ocean. It is
invested with a fleshy skin, and has rows of polypes along
its sides; those at the lower part of the rod are in a single

- 4
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row on each side, but higher up they come in twos and
threes, uniil at the thicker and more bulbous part they
form oblique rows of four, five, or six in a transverse row,
The flesh is of rosy hue. Each polype is a flower of eiglt
petals or tentacula.  This, like Penwatuls, gives oul a phos-

phorescent light when irritated.

(lORGONIA VERRUCOSA.

The generic characters of Gorgonia are thus described by
Johnston: * Polype-mass rooled, arborescent, consisting
of central axis barked with a polypiferous crust; the axis
horny, continucus, and flexible, branched in coequality with
the polype-mass; the erust, when recent, soft and fleshy,
when dried, porous and friable; the orifices of the polype-
cells more or less protuberant.”

We should much like to see this Zoophyte, whose eentral
stem is composed of beputiful branching red coral, grow-
ing in the Zoological tanks. Those fair beings, who in au-
cient pastoral numbers were courted by lovesiek swains with

promises of
* Coral clasps and amber studs,”

might then see the living founders of a favourite orna-
mental produetion gathered round and coneealing the co-
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veted centre, but displaying in, themselves bieauties greater
than any they could hide.

O even if we could teansport the branching and netied
trorgonia flabellwn, or “Venus's Fan,” from its native
haunts in the West Indies, and sce its branches incrusted
with animated fibre and lively polypes waving in the rippled
waters, and crowning the rockwork of an Aquaviom, we
should be adding a desirable variation to the alveady varied
picture. Bt notwithstanding the fact of broken pieces
lieing dredged up near our coasts, it appenrs certain that
Venus's Fan has never been seen living in this country.
Those species that we can point to as our own, although
interesting, are not so beautiful as those which are met
with abroad. The same principle however may be observed
thronghout,—a branched, tree-like form rooted to the rock
by a spreading disc; through the stem and every branch a
horny or bony central axis; axis covered with a fleshy
inerustation ; flesh containing, at intervals, polypes in cells.

GlonGoNIa YERRUCOSA

15 shrub-like. It grows to the height of a foot, and spreads
ont like o fan to an equal widih. IE is branched ; but as
the branches do not cross into each other, as in Gorgonia

&
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liehed?iem, it 1s not netted.  The axis is horny, black, smooth,
and shining. The living flesh incrusting the axis is flesh-
coloured and =oft, bot when dead dries into a brittle erust,
The polype-cells are numerous; they form, at least in dried
specimens, those wart-like excrescences from which the
species derives its name * verrncosa,” from werriea, a wart,
These warts, when their erust is dissolved, are found io
contain the contracted remains of eight-rayed polypes.

As Gorgouie are deep-sea Zooplytes, it will be long ere
we can arminge the admission of light, and olher eircam-
stances, in our tanks, so as to suit their habits : ultimately
it will no doubt be done. We may yet hope to see both
foreign and English Sea-Fans making miniature [orests in
limited allotments of their native element.

Aleyonee.

The following definition of the family, from one of the
Cyclopiedias, may serve to convey a general idea of the
economy of these curious Zoophytes. * Afeyones, a group
of marine productions somewhat similar to the Sponges, but
more distinetly belonging o animated nature. We are
indebted to Pallas, Giirtner, Savigny, Spix, and Lamourous,
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for what is known of their singular structure.  Both in the_
fresh and dried state they are of much greater specific gra-
vity than the Sponges, and frequently emit a disagreeable
oilour.  They vary much in form, some being in a shape-
less form or crust, and others lobed, fingered, branched, or
with rounded mushroom projections. The interior sub-
stance is spongy or corky, surrounded by tobe-like rays
enclosed in a leathery sort of membrane. The tentacles or ; -
arms of the animal inhabitants of these productions are eight y
or more. The cells in which the animals lodge are round,

unequal in diameter, and about a sixth of an inch in depth.

“The Aleyonew are found in all seas and at various
depths, subsisting, it would appear, on marine planis ; they
ido not however seem to like places which are often left dry
by the cbbing of the tide, and hence we have never met
with them recent, except about the low-water mark of spring
tides, and they seem to delight in places sheltered by rocks
from the sweep of currents ‘or the agitation of the waves,
and where the light is rather obscure. They are found .
therefore to be more numerous in decp water.”

ALCYONIOM DIGLTATUM. -Y

The Aleyon, or Kingfisher,—fabled to have formed its nest
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of the foam of the sea, and to have been favoured by Nep-
“tune so far as to be permitted to hateh its egas while the
waves were kept unmoved [or the purpose,—gives its name
to this Zoophyte (Plaie V.). Tt is a curious-looking spongy
substance, growing attached to the rocks, in lobes of a bufl or
fleshy colour. When taken fresh from its element its surfece
is nearly even, but an attentive examination shows it studded
with star-shaped depressions. But if a specimen can be
taken living and placed in salt-water with the piece of rock
on which it has been growing, it will presently put forth
polypes from these depressions, which project from the sur-
face in the form of beautiful little flowers with star-like
petals, Tts appearance in this condition is very elegant,
and a microscopic esamination of the polypes and of the
interior presents new beauties to the view. Iach polype is
a delicate white tube, nearly transparent,—at least sufficiently
so to render visible the interior organs : each is enclosed in
a cell, from which, when fully protruded, it is seen to taper
gradually towards the opening, where it is expanded info a
flower with eight petals; very slender filaments, arched out-
wards and with ringed circumfercnces, fringe the edges of
the petals. The truneated stomach, the bended and twisted
threads edging the ‘divided septa of the surrounding part
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and conneeting the stomach with the interior of the polype,
the vibrating cilia covering every part of the inmer lining,
the eurrent of globules passing up and down nlgng the pel-
lueid skin, and the curiously arranged coral-shaped spicula,
not unlike those of more decidedly spongoid bodies, are all
admirably and minutely described in the ¢ Naturalist’s Ram-
bles on the Devonshire Coast.”  As, in nature, the polypes
on a mass are never all exserted at the same time, we have
shown in one part of the figure (Plate V. fig, 1) the polypes
fully exserted ; in another part some of them partially with-
deawn, others only showing the starlike petals; and in other
parts of the specimen its appearance when the polypes are
withdrawn and the edges of the cells closed over them.

Mr. Gosse, spenking of Aleyowinm, says, * Darkness is
more essenlinl to its comfort than constant fmmersion. Tt
is more careless of exposure to air than of exposure to light.
The size and development of the masses are in proportion
to the obscurity of their residence.  Tven in these cavernous
recesses we only see hall-grown specimens, and those con-
sisting of one or two lobes.  When 1éft by the tide these
hang down to a great length, the base shrunk to a slender,
skinny column, with a white -fleshy lump at the tip, from
which depends a large drop of clear water; but uo soouer
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‘ does the sea reinen to their level than they retract them-
selves, their bodies become plump and pellueid by the ab-
sorption of the sea-water into their system of aqueducts, and
the numerous little pits that had appeared on the #rlhce
swell and protrude into transparent star-like polypes, render-
ing the aspeet of the whole as beantiful as it was before
repulsive.” (Gosse, Tendy.)

\1 ALCYONIDIUM HIRSUTUM.

Al round the marging and smooth sides of the basin,
under water, grow numerous specimens of the Stag’s-horn
Sponge-polype. These are so characteristic of the pool, and
so remarkable, as at once to claim attention. They have
much the aspect of a Spouge, being downy, growing in
irregular rounded wmasses, and of a subpellucid yellowish-
olive hue; but to the feel the substanee iz more solid and
fleshy, something between jelly and cartilage. It is fre-
quently three or four inches in length, springing from a
minute point of attachment, and much branched or lobed,
resembling a deer’s horn.”  (Gosse, Teudy.)

Plate V. represents Aleyoniwm digitafunm with two young

?{ lobes, a single polype magnified, and some of the spicula.
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lnfusoria and Foraminifera.

Sinee the great work of Fhrenberg on the f History of
[nfusoria, Living and Fossil,” a great number of these infi-
nitesimal creatures have been discovered to be the young of
other animals, and others proved to belong to the vegetable
kingdom, although gifted with a kind of spontancous motion;
and as many of the others ave yet undetermined, it seems
possible that the Jafwsoria, as a class, may come to be dis-
persed over various parts of the system.  As affording food
to many marine animals whose habits and organization
render them entirely dependent on such provision, they are
indispensable parts of the mighty scheme of rovidence;
and in the Aquarium their existence will be duly appreciated,
although scarcely perceptible to the eye. ¢

Every current drawn towards the patient Adweione, or
agitated by the ever-repeated ciliary action of other marine
animals, brings into the proper chanunels many tiny awd
almest invisible living creatures, which afford rich nou-
rishment to the fortunate recipients, many of which have
uo means of securing more tangible objects, or of devour-
ing them if secured; and many others live mainly upon
the ITufusoria, although quite capable of seizing and en-
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joying a Shrimp or a Molluse, onee in a way, for a Soaie

: Yﬁawﬁn‘.

Foraminifera, as a class, difer from fufusoria in this
respect, that they are a defined group in themselves,
not distinetly connected with any other, but possessing
characters which ave recognizable and distinguishing, Tor-
merly indecd they were considered as belonging to the
very highest class of Mollusca, namely Ceplalopoda, for,

“although very minute, the shells in many instances take

very exactly the forms of Nautilus, Ammonite, ete., and are
divided like those shells into chambers, They are now be-
lieved to be much lower down in the seale, and in recent
systems take their humble place among the Polypi.

They are all microscopic, glutinous animals, divided into
seginents, arranged cither in a line or rolled spirally; they
are clothed with a shell having numerous orifices, through
which pass contractile filaments, which are very long,
branched, and used for locomotion. The recent species,
although few in our seas, are numerous in warm climates ;
vet all those living now are insignificant in nombers com-
pared to the enormous multitudes of them which erowded
the ancient seas.  Large mountains are formed almost en-
tirely of their fossil remains. The great stratum on which
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Paris is built is composed, to n great exient, of their shells,

Hundreds of thousands of specimens may be counted in nn’_\(

oumnee of sand !

The Foraiinifera may be seen in a living state by taking
up seaweeds and branching Zoophytes,-in [avourable parts
of the southern coasts, at or near the edge of the tide. 1f
these are shoken over a vessel of water, the Foraminifera
will first drop to the bottom, but will alterwards be found—
by help of a lens—crawling about or sticking to the sides
of the vessel. Many of them may nt;n be picked up by
careful rescarch among the patches of drified sand and
shells which the tide will sometimes leave upon the shore.
Some of them are like flasks or botiles, smd others like
twisted Serpole ; some are like Nawfili, others like jointed
branches of coral. The principal genera are,— Lagena, the
Hask-shaped form with a neck; Eadosolenia, also bottle-
shiaped, bot the neck doubled back as it were within the
body ; Ratatia, whose shell consists of a spiral arrange-
ment of swelled lobes; Polysiomelia, shaped like a Nag-
tilus; and some others.

Aceording to Dujardin, who has rather minutely examined
the history of the Feraminifera, they have not any distinet
organs of locomotion, although the film-threads thrown out
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through the pores serve that purpose, and even the means
of respiration are indistinet or non-existent.

The life and death of these myrinds of tiny, Iusjg!ﬂ!icmﬂ,
and lowly-organized beings, in past ages as well as in the
present, have no doubt fulfilled important functions in the
general ecconomy of Nature. Certainly the great results,
visible and tangible, presented fo us in the shape of mouu-
tain masses,—composed, not of grains of sand, but of what
were once living creatures infinitesimally small,—strikes us
with wonder at the strange contrast; while the profusion
of life continually x‘-u;.rpliufl and expended in supporting life
in higler forms, by giving {ood to many a larger animal,

whose
** Restless tongne
Calls daily for its millions at & meal,”

may well give rise to reflections of a serious kind, painful
perhaps, though not unprofitable.
“ T waz wisdom, mervey, gooduess, that ordained

Life in guch infinite profusion,— Death
S0 sire, 20 prompt, so maltifeem."



CHAPTER IV.

SEA-ANEMONES, OR ACTINTADY,—TENACITY OF LIFE.—REPRODUCTION OF
PARTH, —DOUBLE-MEADED SFECIMEN.—POWER OF STINGING, —F00D,—
MOBALIZATION, OR PURPOSELESS EXISTENCE.—CHANGES OF FORM.—
CLASAEIFICATION,

** Pray, Mr. Stanhope, what's the news in town ?
Maduw, I know of none ; but I'm just eome
From sceing a euriosily at home ; ; ‘
T was sent to Martin Folkes, o8 being rure,
And he and Desaguliers brought it there :
It's called & Polypus |—What's thut ¥ —A erealure,
The wonderfullest of all the works of Nolure.
Thither it emne from Lolland, where *t was enught
(1 shonld not =iy it come, for it was broaght.)
Towmorrow we 're to have it ab Crane Court." *—Sir €, W eliiams.

Tue first and only Marine Aquarium possessed by many is
the basin of sea-water in which they have, perchance, while
young, placed that wonderful polypus which they have taken {’

* Where (he Royal Society held its meetings and kept its Museun, from
1710 to 1782,
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on the rocks, and which they have heard called a * Sea-
“tiower.”  Probably it is the commonest of common species,
which has been named Wesembryanthemnm, from its resem-
blance to the many-petalled flower of that name. 1t is well
for the early Aquarian, if, when he first takes the living
flower from the rock, he is unacnuainted with its nature;
but seeing only a round leathery hemisphere fixed on a
stone, and puckered in at the centre, he has just conjec-
turcd that it might be a living animal. In that case his
delight and wonder will be great when his capiive, hittle by
litile, expands before him, and exhibits one alter another of
its curious characteristics. Every alteration in shape, atti-
tude, and dimensions, will excite astonishment, and crveate a
desire to know more of this surprising creature.

A first view of the commen Aefinie in its contracted state
iz not particularly inviting. Tt is generally of a dull liver-
colour, or fading green, and presents nothing to the eye
but a raised half-circular mass, with a puckered hole in the
centre.  This is the outer covering of the polypus. It is of
a leathery substance, and capable of contraction and expan-
sion at will. Presently this mass will be seen gradually to
rise a little, and the puckered folds at the central hole to
smooth out. The next things to be seen, when the hole is
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wide enough, are the tips of delicately-coloured petals, which,
on examination, are found to be rounded, evlindrical, and
transparent. These continue to be more and more fully
seen, until they separate so as to disclose o small inner sur-
face in the centre; and we find that this inner surfuce is
part of a rounded disc, and that the petals are arranged
in several rows so as to fringe the outer edge of the dise.
Here we have the flower fully expanded ; and on looking at
the now visible edge of the outer coating, we find that it
is studded, behind the petals, with a row of bright rounded
tubercles, like blue beads. The central hole is of course &
mouth, leading to a central stomach ; the cylindrical petals
are tentacula, or arms, by which prey is seized ; and the
exact use of the blue beads, which exist only in the swosth
anentoire, is-not yet folly ascertained.

Now if, with this flower before him, with its petals out,
the observer will put a small water-insect, or picee of ment,
within reach of one or two of the outer tentacles, lie will sex
that they adhere to it as it were by a kind of eleetric toneh ;
and there is an agitation among a few tentacles in its imme-
diate vicinity, which bend towards the object and try {o
reach it, in support of those which first had hold of it. Mean-
awhile a firmer purchase is obtained by those tentacles which

Y
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touched the morsel first, till it is completely surronnded, and
il living, overpowered. It is passed along from hand to
hand (if’ the expression may be permitied) among the ten-
tacles, until that side of the disc coils over lowards the
mouth, into which it is soon sucked and disappears.  If on
the contrary no food be given tothe Aetinia, and he become
hungry and dissatisfied with his situation (as is very likely
to be the case) he will probably tarn’ his stomach inside out,
just as a man may turn out his pockets to show that he has
nothing in them. T remember being immensely astonished
when {rom the mouth of my specimen appeared several bal-
loon-like inflations, which gradually enlarged and presented
a most beaufiful appearance, a kind of transparent bladder,
delicately ribboned.  After this happens the poor ereature
will not live long,

When we have specimens of definie in glass tanks, they
sometimes fix their basal disc against the inner surface of the
sides, so as to show its structure to the observer from without.
This dise may be regarded as the animal’s foot, for he uses
it just in the same manner as Gasteropods use their erawling
base, and effects his very slow movements by stretehing ont-
a portion of the rim and drawing the other after it, little by

little. Its dise form and sucker-like character, enables it
G
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tu cling firmly to rocks and other surfaces; while amid
hoisterons tempests agitating the waters, his extended bodj
bends to the waves, and his many arms are netive in search
of food. The edge of the outer covering will be distin-
guished by a darker colour aud more opague texture, from
the rest of the dise. . From if, radiating towards a common
centre, are opagque white lines ; some reaching the centre,
.nd others, shorter, between them. If at any height in-the
body of the animal a cross section be made, these same lines
will appear ; showing them to be edges of vertical plates, of
a different substance from the rest of the body. The spaces
between these plates and the central stomach are filled up
with translucid jelly-like flesh, which is capable of being
greally swelled with water. Tf a section were made of a
Single-starred Madrepore, such as Caigophyliea Swathiz, or
the Mushroom Coral of the Pacific, the same armugement of
radiating plates would be observed ; only in these instances
they are hard and caleareous,—in short, coral; while in
Aetinie they are only a kind of gristle, and, being of a
firmer texture than the flesh, give support and firmness to
it. 'This is the esséntial difference between Aetinie and
Single-star Corals. The latter however are fixed, while the
former, as we have seen, are locomotive. :
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Let us inquire what is the dilference between this group
of polypes called “ Helianthoid” and that which contains
the Hydra and the other  Hydroid” polypes. It is this:
that while the former are composed of all the distinet parts
which we. have been enumerating,—the onter covering, the
basal and upper discs, the vertical plates, the fleshy sub-
stance between thew, the central stomach, and the lipped
mouth ; the latter is a simple bag, open at one end and
fringed with tentacula,—mouth, stomach and all in one,—
g0 simple indeed that it may be turned mside out and vet
perform the same functions.

When describing the fresh-water Green Hydra, we-shall
have occasion fo speak of experiments made on that won-
derful creature, in the way of culting up in picces to ob-
serve its power of reproducing parts.  Similar experiments
have been made, although not to so great an extent, with
detinie, and with a similar result. Au Aefinda, for instance,
has been cot across the centre, and instead of form ing, ng
might be expected, a new basal disc, it put forth, at the
severed parf, a new set of tentacula, surrounding a new
mouth, so that the creature seized and devoured -food at
both ends. New fentacles are soon sapplied for any that
are aceidentally or designedly mutilated.
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At Mr. Warringlon’s 1 saw what appeared to me a very
curious phenomenon,—an Acfinia mesembryanthenum with
a double head, both heads on the same plane; the body
seemed to be entively one, with an oval basal dise, and no

sign of separation up to the very edge of the leathery cover-

ing; but the upper dise formed two complete circles, sur-
ronnded each by its proper set of tentacles, and each with
its central mouth. Tt is observed, that when a considerable
morsel of food 1s presented to an ordinary definia, some
slight agitation may be observed even among the most

remote tentacles, as if they were in some degree conscious
of what was going forward, and held themselves ju readi-
ness to give assistance if required. DBut in order to show
the complete duality of the upper part of his two-leaded
specimen, Mr. Warrington fed fiest one, then the other, in
my presence.  When the morsel was brought near the ten.
tacles on the outer part of one circle, and they were busy
securing it, the other tentacles of that circle showed some
degree of alertness; but not a feeler of the other circle
stirred.  When the twin head received its donne bonche, we
could then see both independently engaged in securing and
devouring their meal,  We lave heard of twin babies tumn- Y
ing out to be a capital speculation in the family of some
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working man, by exciting a kind of admiring sympathy,
productive of charitable contributions; and I more than
suspect that the twin definie make u very good business of
their peculiarity ; for of course every visitor must see both
heads fed, and by this means, by the kindness of their pos-
sessor, they get many and many a morsel which but for the
happy partnership they would not have enjoyed.

Much has been said respecting the power of stinging pos-
sessed by these animals, and by Polypiferous Zoophytes in
general, i consequence of which they are called “ Sea-
Nettles,” and by the Fremch © Orties de la Mer,” The
experience of those who have handled them differs greatly ;
and of course the power will differ in different species under
different circumstances, Thus the Auffen possesses it in a
greater degree than most others of the family, Tt is exer-
cised by means of fine darts pervading the body, and is con-
nected with a great power of adhesion. In the < Manual of
Marine Zoology’ it is remarked that * most, if not all, of
these .pn]}'pua have the power of arresting, by a touch of
their bodies, other animals much higher in rank than them-
selves, and of instantly benumbing them, so that they may
be sucked in and devoured without resistance. Tlis power
resides in the highly elastic threads or wires, which are
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doubtless eonnected with a subtile poison, and are ordina-
rily coiled up in oval capsules, but are, at the-will of the

animal, projected with surprising force: these capsules are
lodged in vast numbers in the flesh of the body, but espe-
cially in the tentacles.”

There is an old stanza referring to the common terrestrial
stinging-netiles, which will not apply to these ©COrties de

la Mer:"—
“ Tender-handed stroke a nettle,

And it slings you for your pains :

Grasp it, like a man of metile;
And it =oft ns silk remains.

*I'is the same wilh common nalures:
Uze them kindly, they robel ;

But b rough ns mubmez-gralers,
And the rezues obey you well.”

But the case of polype stinging-nettles is different; for being
sheathed in their cases, ready to dart forth on irritation,
pressure does not break the polype-stings, but only causes
them to be shot ont in greater force.

In general, the “sting” is not felt by the human haud,
although a sensation of “stickiness” is produced. Those
wonderful litile threads which dart out of their capsules and \,
penetrate with surprising subtlety many objects of contact,
perhaps find the skin of the human hand too tough to
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wound. Mrs. Pratt, in her *Seaside Chapters,’ observes
that the touch of the very same Aefinia will affect dillerend
persons in a different manner.  Having placed a specimen
in a vessel which she often touched, she fonnd the tentacles
crowding round the finger and producing a very slight sensa-
tion. The same specimen being touched by another person
communicated a tingling which was lelt up the whole armn !
Some persons felt nothing ; others felt as if stung by a nettle.

Altogether the Anemone must be a formidable tenant of

the =ea, and is a rather dangerous inhabitant of the fank.
Firmly adhering by its base, it puts out its arms in quest of
prey.  Nothing, once in contact with an arm, can eseapw
its deadly touch. Small MWoliusca, Radiata, and Crustacea
are drawn fo the central vortex; and swallowed in spife of
the most vigorous resistance. Small fishes and crabs are
seized and devoured, Creatures larger than the natural
extent of the Anemone’s body are pressed down info the
same accommodating and extensile carpet-bag. If you have
any choice specimens belonging o other tribes, endowed
with powers of locomotion likely to bring them into thonght-
- less contact with the foe, do not place it in a tank with
\f Sen-Anemones.

Foreigners boil many kinds of definie for the table, and
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lind in them a very pleasamt dish, The texinre is some-

thing like calf’s-foot jelly ; taste and swell resembling that

of crab or lobster. Eaten with sance, they are savoury.

The author of * Devonshire Rambles * gives an amusing ac- |
count of the manner of his first becoming acquainted with

Actimian dainties.  *The next morning,” remarks that gen-

tleman, ** I began operations. As 16 was an experiment,

1 did not choose to commit my pet morsels to the servants,

but took the saucepan-in my own hand. As I had no in-

formation as to how long they required boiling, T had to :

find it out for myself. Some I put into the water (sea-

water) cold, and allowed to boil gradually. As soon as the

water boiled, I tried one; it was tough, and evidently un-

done. The next T took out after three minules’ boiling ;

this was better; and one at five minutes was better still,

but not so good as the one whieh had boiled ten. I then

put thé remaining ones into beiling water, and let them

remain over the fre boiling for ten minutes, and these were

the best of all, being more tender, as well as more inviting

in appearance. I must confess that the first bit 1 essayed

caused a sort of lumpy feeling in my throat, as il a sen- ;
tinel guarded the way, and said, It shan’t come here. Y
Thiz senszation, however, I felt to be unworthy of a philo- -
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sopher, for there was nothing really repugnant in the
“faste. As soon as [ had got one that seemed well cooked,
I invited Mrs. G. to share the feast; she courageously at-
tacked the morsel, but I am compelled to confess it could
not pass the vestibule; the sentinel was one too many for
her. My little boy, however, voted that “tinny was good,’
and that * he liked finny,” and loudly demanded more, like
another Oliver I'wist. As for me, I proved the troth of
the adage, ‘ Ce v'est que le premier pas qui cofite;’ fog after
the first defeat my sentinel was cowed. 1 left little in the
dish.” Afterwards, frying them with egg and butter-crumbs,
they were found far superior to the others, “all prejudice
yielded fo their inviting odour and appearance, and the
whole table joined the repast with evident gusto.” Thus,
eating or being eaten, the sea-flowers fill up their appointed
place in the world’s economy,

Active, fearless, and powerful s the deliwiade are i
the means adopted to secure their food when it comes
within reach, they are but sluggish creatures and show but
little instinet in their general habits. They will remain for
hours, and even days, in the same position ; and when they
do move, it is at an almost imperceptible pace; perhaps
ant inch in an hour, When removed from their site and
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placed at the bottom of a vessel, they take n good while to
consider whether they shall fix themselves on another ; and
a still longer time in effecting their purpose. When on
the look-out for prey, they never lengthen their tentacles to
reach it unless it come in actual contact with them. Dr,
Hamilton, o pastor of the Scoteh Church, in a little work
called ¢ Life in Farnest,” has happily seized upon tlus appa-
rent laziness of the Zoophyle, in rebuking those who are
satisfied with living in the world withoul a definite object.
“ Those of yvon, who are familiav with the shove, may
have seen attached to the inundated reel a creature, whether
plant or animal you could scarcely tell, rooted to the rock
ns a plant might be, and twirling its long tentacula os
an animal would do. This plant-animal’s life is somewhat
monotoncns, for it has nothing to do but grow and twirl
its feelers, float in the tide, or fold itsell up on its foot-
stalk when that tide has receded, for monihs and years
together. Now, would it not be very dismal to be trans-
formed into 2 Zoophyte? Would it not be an awful pu-
nishment, with your human soul still in you, to be anchored
to a rock, able to do nothing but spin about your arms
ot fold them up again; and knowing no variety, excepling
when the receding ocean left you in the daylight, or the

-
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returning waters plunged you in the green depihs agnin, or
the sweeping tide brought you the prize of a young Peri-
winkle or an invisible Star-fish ?  But what better is the
life you are spontaneously leading#  What greater variety
marks your existence, than chequers the life of the Sea-
Anemone 7 Does not one day float over you after another
just as the tide floats over it, and-find you much the
same, and leave you vegetating still? Are you more useful ?
What real service to others did you render yesterday P+ What
hngﬁc amount of ocenpation did you overtake in the one
hundred and sisty-eight hours of which last week con-
sisted P and what higher end in living have you than that
polypus?  You go through certain mechanieal routines of
rising, and dressing, and visiting, and dining, and going to
sleep again: and are a litile roused from your usual le-
thargy by the arrival of a friend, or the effort needed to
write some note of ceremony. DBut as il curiseys in the
waves, and vibrates its exploring arms, and gorges some
dainty Wedusa, the Sea-Anemone goes through nearly the
same round of pursuits and enjoyments with your intelli-
gent and immortal self! Is this a life for a mtional and re-
sponsible ereature to lead P

We may say to the last question,  Perhaps not;” buat it
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is nevertheless a very pood sort of life for an Anemone to
lead, for it is that in which God has placed it, and it fulfils
the end for which it was created. :

I have not yet alluded to the habit of clongation pos-
sessed by most of the Aefinie, and consequent great va-
riation of shape. We have secn specimens of . angni-
coma, for instance, vary from a flat closed disc, scarcely
thicker than a penny in the centre, to a worm-form three
or four inches in lengih, with an open flower at the top.
. bellis 1s very apt, after clongating its body l_i.lr"ncar
the top, to spread the upper dise so as to give the ap-
pearance of a trumpet. The habit of elongation is more
frequently practised at night or in darkness; but may often
be observed in the daytime among specimens in Aquaria.

One circumstance remains to be notieed ; it is the man-
‘ner in which the young are produced. They are thrown
out from the mouth of the parent, ome at a time. They
glide about its body for a little while, or float freely in the
water, but soon come to an anchor, and may be seen grow-
ing in groups not far from the secondary author of their
being. Young Aetinia are very beautiful objeets, showing
the characteristics of the speeies to which they severally be-
long, with more transparent delicacy than is scon in older

-
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specimens. In the newborn young of A. gewmaces, the
beantiful markings of the tentaeula are . distinetly conspi-
cuous,  Young Sea-flowers, jerked from the parent’s mouth
and colonizing near it, are amoug the most exquisite ob-
jects of an Aquarinm,

dAetiniade, as a family, are not however exelusively con-

fined to ereatures of the form 1 have described in this and
the preceding chapier. There are considerable variations
among dillerent members of the group, There are some
which have no adherent bases, but which possess other cha-
racters i common with true definde; some with tentacles
scarcely retractile, others with knobbed tentacles. Other
variations distinguish the different genera of the family, of
which the following iz a summary.

All detintade are divided into those which ave aedierend

and those which are wod adberent.

Aidkerent detiniade are divided into those whose tenta-
eles are retractile, and those which have non-retractile
tentacles.

Adberent Adetiniade with non-refractile or scavcely relrac-
tile tentacles are divided into two genera:—

1. With a simple cireular base.—dutden.
2. With a lobed and anmular base.— ddasesia,
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Adberent detiniade with refractile tenfacles have the ten-
tacles knobbed, truneated, or conical, amd are divided
into the following genera :—

1. Tentacles knobbed.—Coryuactis.

2. Tentacles traneated. —Capirea.

3. Tentaeles conical.—

Emilting filaments.— Sagardia,
Not emitting filaments :—
Warled : Hunodes. Swooth: definda.

Now-adkerent defiviade are divided into the following
genera :—

1. Body tapering downwards; tentacles simple,
equal, retractile.— Hyanthus.

2. Body cylindrical,"with a rounded base; tentacles
non-retractile, those of the onter civele long and
thoze of the inner circle short.—Arachuitis.

3. Body worm-shaped ; animal forming a protective
sheath.— Edwardsia,

4. Body pear-shaped, with a posterior orifice.—
Peachia. J

Each of these genera will be more [ully deseribed when

studying their representative species in the following
Chapter.




95

CHAPTER V.
SEA-ANEMONES,—THEIR DIFFERENT KINDS.

REA-ANEMONES, CONTINUED, — DIVISIONS INTO GENERA, — SAGARTTA,—
BUNODES, — ACTINLA. — ANTHEAL, = ADAMBLA. — ADNOHMAL FORMS OF
ACTINIADE, =——CORYN ACTES, —HY ANTHUS. —CAPNEA. —ARACHNITIS, —ED-
WARDSIA ~—FPEACHIA.

Ir Sea-Anemones were all of one kind, one eolour, one
form, one uniform habit, however exquisite that one colour
and form might be, its constant repetition would tire the
senses, and having seen one or two specimens we shonld
soon cease to admire the rest. It is so with flowers: 1t
is so with beauty of every kind. If our ladies were uni-
formly fashioned after the strict model of heauly as set
forth in the statues of Venus, it iz doubtful whether they
would find so many admirers as they do now, with their
charming variety of feature, complexion, and expression.
No tiresome sameness marks our sea-flowers, but every one
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presents some variation from others of its class.  Each in-
dividual varies in itsell; assuming now one shape, thel
another; now displaying one tint, then setting forth ano-
ther in a different part of his body. Each specimen shows
some slight peculiarity by which he may be known from
others of the same variety. Each species has a ramge of
variaiion, reaching perhaps from pale green to dark purfple.
Each genns presents distinet forms and characteristics in its
species; and the genera differ from each other in slriking
pecaliarvities.  Clustered in crowded colonies on sea-rocks
and in pools on the beacl; enriching the sands and peb-
bles with starry flowers, bright and vaviable, as rich and
varied in form and tinting as any terrestrial flowers that
can be produced for prizes on a gala day; there are the
Auemones, The more we know of them, the more we
shall admire their structure, economy, and transcendent
loveliness.

We will now pass in review a few of the most remark-
able and interesting species of true Adnewones.

They are divided by modern writers into three distinet
genera, namely, Sacarria, Buxopes, and Activia.  The
Intter nune 1s retained for the genus containing our com-
mon speeies; it being a rule in nomenclature, when it is
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found necessary, on account of an increased number of spe-
cies and inereased knowledge, to divide n genus, that the
original generie name should be attached to the first species
to whicli it was applied.

There is one peeuliarity in those species which are now
placed under the generic name Sugartia, which is not ob-
served in the others, and which forms n fair line of sepi-
ration: it is that they have long threads or filaments
contained in the soft parts of their bodies, which, when frri-
tated or frightened, they throw out through pores in their
skin. I have seen these threads thrown out to the length
of an inch or more, and coiled up together at the ends.
They contain filiferous capsules of the same kind as those
contained in the tentacles,

The genera Bunodes and Aetinia ave separated upon less
important grounds ; namely, that the oufer covering of the
former is rough and warty, while that of the latter is
smooth.

Sacanrra axcuvrcons.—(Plate VL fir. 1, 2, 5.)

The  Snake-Tocked™ Ancinone is one of the most pleas-
ing objects of a Aquarium collection, on account of the ex-
treme gracefulness of its numerous, long, transparent, twirl-

"
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ing tentacula, which have the appearaunce of a number of

delicate worms, clustering and twisting about ench other. "T

It is very remarkable, even among the clianging sca-llowers,
for the extent of its changes in form. Now it is an almost
flal button fixed 1o a piece of rock; now it is an upright
eylinder, with & many-threaded head ; and now it is a nar-
row worm three or four inches in length. 16 has been ob-
served that its greatest tendency to clongation is in the
dark. Its body is of a light bufl colour, marked with irre-
gular lines of brown, or interrupted light bands running
down lengthwize. The dise, when expanded, is wide, mof-
tled, and speckled with brown and white, with one or two
dashes of pure white reaching from the mouth to the edge.
The tentacles are in about five rows, of which the outer-
most” are shorlest and most numerous.  They are all very
long, flexible, and tapering; each with a delicate line of
brown on each side. The longitudinal plates are conspi-
cuously seen, on account of the general transparency of the
flesh, and the filaments are seen twisted up in the spaces

between. Tt is very pleasing to see in some dork corner

of the tank, aguinst a dingy backgronnd of rock, a spe-
cimen of this, with its Meduosa's head displayed. TPerhaps
it 15 a rather young specimen, of the lighter and almost
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white variety; the darkness of the background beautifully
selting off its pellucid feclers.

SAGARTIA TROGLODYTES.

It 1s =0 named from its habit of choosing holes suited to
its size, in which it lives, and into which it withdraws wlhen
distucbed ; or 6 will bury itsell in sand, producing and
. displaying its hiead above the surface, or at the head of its
:( hole. JThe people classically known as Troglodytes, re-
ported to have lived in caves and buorrows, near the Gulf
of Arubia, have sugpesied the name of this interesting
spedies.

SAGARTIA BELLIS,

The Daisy duemone also delights in hollows and fissures,
into which it can withdeaw and defy the collector who ap-
proaches it in ifs native haunts. The body of this Aetinia,
when fully expanded, is gencrally thinner in the middle
than towards either extremity. In that condition, its suck-
ing dise is expanded, and its oral disc spread out like the
month of a trumpet.  Sometimes the body is Tormed intc

\{ a kind of cap at the upper end, and the dise hollowed into
it. However deep the hole in which the Daisy Auewmonr
lives, he must streteh ont his body to reach the surface, so
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as to expand his dise beyond it, and e does so0, sometimes,
to the extent of three or four times the diamcter of the
body. The dise, being very thin, is sometimes extended in
different direetions, so as to vary considerably from a cir-
eular form, and has sometimes been deseribed as foled, The
tentacles are very numerous and small ; they are arranged
in five or six rows; the innermost rows are the largest and
least numerons; they are gederally erect; the successive
rows deelining more and more, till the outer row liés nearly
flat on the edge. DBeginning at twelve tentacles in the
inner circle, the number in each circle donbles, so that the
whole would amount to belween seven and eighi lundred.
Those on the outer rim only form a short {ringe of minute
feclers, not the sixteenth of an inch in length, From be-
tween each tentacle runs a radialing line to the centre,
which gives a beautiful starry radiation to the whole. The
colours of Aefinia, or Sagartia bellis, we as follows. The
lower part is white ; a little higher, it becomes pink, which
gradually assumes a purple hue. The upper part of the
body and the dise are palely spotted.” The surface of the
dise is brown, someiimes mottled with grey. The ten-
tacles partake the same colour, but are variegated with bands
of white or grey, and sometimes speckled.
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Alr. Gosse has given the following account of his exami-
“pation of the tentacles of this species.  “ 1 cut ofl, with a
line pair of scissors, the tips of one or two, and submitted
them to the microscope upon the compressorium.  As soon
as the pressure began to flatten them, it became apparent
that the tentacle was composed of rather thick gelatinous
walls surrounding a tubular cenire,  The wall was filled
with a vast multitude of very minute granules, of a rich
sienna-brown hue, and almost globular in form; all being
guite alike in shape, colour, and dimensions. These es-
caped by thousands, on the inercase of the pressure, from
the tip of the tentacle, where was evidently o natural ori-
fice forced open by the pressure, but ordinarily, as T sup-
pose, kept firmly closed by muscular action. “The gelati-
nons walls of the tentacle eontained, imbedded in their
substanee, a goodly number of those highly eurious organs
known as filiferons capsules. They are in this case very
minute, being about one twelve-hundredth part of an inch
m length, almost linear and slightly curved. The pressure
being continued, cach of these little organs suddenly shoots
forth from one end, to a great length, a slender, highly
elastic thread, which had hitherto been coiled up spirally
within its cavity., The expulsion of this thread is effected
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Ly a proper organism, cxeited by the pressure on the tis-

sues of the tentacle, bul not forced out by the compres:™

giom of the capsule dtself. 1t is supposed that the adlesive
touch of the tentacles resides in these little orgaus, and
that poisonous fluid accompanies the emission of the thread,
since the mere contact of n fentacle with any small animal
appears at ouce to paralyze i, however lively it may have
been but o moment before.”

Sacanria srvea—(Plate IX. fig. 3, 4.)

The Swow-whkite Adwewone is one of the most exquisite
tenants of the sea or the tank. It grows in tidal pools
under the weeds. The body is of a yellowish-brown colour,
the dise pali, and the tentacles of the purest white. A va-
riety oceurs, however, in which the onter coating assumnes
a bright orange complesion, while the dise is chocolate-co-
loured, and the tentacles pure white. A fine specimen of
this variety, seen Hoating in one of Mr. Lloyd's Aquaria,
presented a splendid object. The specimen was transferred
to the gardens of the Zoological Society.

SAGARTIA LOSEA.

The Rosy Anemone has the same habit as 8. Jelfis and
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8. troglodytes, of ensconeing its body in a hole, and spread-
“ing ont its dise bevond its edges. The body contraets into
a globe, wrinkled and studded with white glands; its ge-
neral colour is brown, sometimes inelining to red. The
fringe of tentacles is of a bright rose-colour. The mouth

is four-lobed, and forms a cross; the edges of which are

;
crenated with white. The dise is pale fawn, or olive, slightly
silvered.
SAGARTIA CANDIDA
Is white in every part, excepting a rosy line round the
rim of the outer coating, and pinkish spots at the base of
the tentacles.

Sacarria pamasiTica.—{Plate X1.)

The habits of the Parasitic dnemone, in conneclion with
the Hermit Crab, are so interesting that in spite of his com-
1!.3[':1.1 ively small share of beauty, he secures a fair share of
attention. It is a large species, affaining the height of
three or four inches without diminishing the bulk of its
evlindrical column. Its outer ecovering is rough and warty ;
it is of a dull grevish sandy colour, with stripes of brown
or purple running down lengthwise, which are wider than

the spaces between. The disc is expansive, and sometimes
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liollowed. Tt has numerous rather small tentacles, which
are marked with cross brown bands. H

Such iz the Anemone which loves to ride on the back
of a crostacean bearer. .-\11||n11gh 3. parasitiea will some-
times fix himself on a :stu"l!'.un::r}' stone, or an empty shell,
he more generally chooses a Buccinnim, inhabited by the
Pagurus Berndarduws ov Hermit Crab, which blunders along
among stones, rocks, and seaweeds, with his double burden,
the uppermost of which does not seem daunted by the

dangers of his passage. 'The ;'kn_L‘mu:lne generally keeps his

dize cxpanded when lie receives o conenssion which would
make most of his brethren © lide their diminished heads.
No species throws out with more readiness than the pare-
sifice those long adhesive threads which are characteristic
of Sagarfie. In his casc they appear to be particularly
tenacious and offensive, and the author of the ¢ Aquarium’
relates an instance in which a single thread, although de-
tached from the Aefivie, adhered fo a little fish on which
it had been darted, so firmly, and appeared fo couse so much
agony that it died. The thread was probably detached from
the etinia by the fish’s action; for, as-a rule, the threads °

are withdrawn ihm{.tgh their pores, and remain coiled up Y
ready for use on the next oceasion.
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\}z—— Sacanrtia praxrtnos.—(Plate VIL)

f

The arrival of a large number of magnificent specimens
of this Plumose Anesone at Lloyd’s establishment while I
was there, tempted me fo figure them as well as 1 counld
in one of our Plates. There were two varietics ; one all
orange; the other pinky-white with pale orange tentacula,
It is a very large species, of a smooth, transparent, jelly-
like texture, and remarkable for the beautiful manner in
which its disc coils and puckers up into lobes, fringed with
overhanging feelers. At a distance, it looks not unlike
a cauliflower-head, and presents an object that may be ad-
mired, but scarcely portrayed. The young ave very pretty,
and show all the characteristics of their progenitors.

Buxopes crASSICORNIS,

We now come to those definie which do not jerk forth
filiferons threads, but which differ from the troe Aefinie
in being rough and warty. The Thick-korned Anemone
is remarkably so. "It is a remarkably fine specics, and one
of the largest, if not #/4e largest, of the British specics.  Sir
1. G. Dalyell says :— No species is equally diversified in
colour and aspect. Red iz usually predominant, The sur-
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face of many, however, is variegated, red and white, like a
rose, or with orange and yellow intermixed. One oceurred
almost totally white, another whelly primrose-yellow. It
may be truly affirmed that the diversities baflle enumera-
tion and deseription” The variety which has the thick
tentacles white, with bands of piuk, is a very splendid sea-
flower. Bunodes crassicornis sometimes agglutinates to its
outer coat an extra coating of sand and gravel as an addi-
tional protection.

DBuxopes eEMMaciEa.—(Plate VIIL)

The Gemmaceuns dueitone is remarkable for the rows of
gem-like and pearly warts, which are arranged down the
body, and the strongly marked white bands which eross
the tentacles. The warts are round, well-defined, larger on
the upper part, diminishing downwards towards the base.
There are some rows of prineipal ones, and between them
are rows of smaller ones. Generally about half-a-dozen
rows at equal distances are white, so as to produce a con-
spicnous radiation when the animal is closed : il is then
globular. The ground-colour is sometimes delicately rosy
pink, sometimes of an ashy grey; altogether, unlike the
generality of Aefinie, it shows almost as much beanty

1/
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when closed as when open.  We can hardly, however, ex-
\)"aggcmlu its beauty in the latter condition, Every tentacle

is a scries of gems; their upper side has a dark ground-
colour, across which are pearly white, bluish, and green-
ish bands. And even the very youngest displays all the
characters of its parent, excepting that the tentacles are
fewer in number,

Buxopes cravara.—(Plate VL. fig, 4.)

Nearly white, with sulphur markings; tubercles outside,
with a pink spot in ench.

ACTINIA MESEMBRYANTHEMUAM.

In the last Chapier but one, speaking generally of Ae-
finter, we had occasion to describe some of the charneters of
this species, which is the commonest on our British shores.
It is smooth outside, and is remarkable for having o row
of beads on the inner edge of the outer coating, or between
it and the tentacula.

In Plate VI., Sagartia angricoma is represented in three
forms, including extreme extension and extreme depression.
8. elavata is fig. 4; 8. dianthas occupies Plate V1I., show-
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ing the two most beantiful varictics, and young. Varielies "
of Bunodes gemmacen Gl Plate VIIL.  Sagarfic paragi-
diea is seen on the Buecinwine, with the Hermit Crab, in

Plate X1.

Axtuea cerrvs.—(Plate IX, fig. 1.)

The genus dufhes is thus deseribed :—* Body adherent,
cylindrical ; tentacles numerous, scarcely retractile within
the body, their bases united in clusters.” ;
This Actinoid Zoophyte does not appear to differ very
materially from the ordinary form of his order; but its
long teniacular arms are united in clusters on the dise, and
seem incapable of being wholly withdrawn into the body.
Although Mr. Gosse relates an instance in which a speci-
men in his possession did retract his tentacles, so far as
ounly to show the tips on one oceasion, the rule appears o
be thai they are not withdrawn. And as they had never,
previonsly to this instance, been seen withdrawn, it was as-
sumed by observers that they could not be so. In the in-
stance of which I shall speak presently, in which an Authen
allowed his tentacles to be “held in suspense™ by air- )
bubbles, T remarked to the keeper that it wonld be incon- }r
venient if the animal wanted to “shut up shop.” The man
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seemed rather to pity my ignorance, and told me that such

h"thing never occurred.  In fuet, at that time, T had secn

very few Zoophytes, and had never read Johmston.

The*manner in which these long and slender purple-
tipped arws coil and recoil, spread themnselves out, and feel
about for a passing downe lowche, is very nmusing. They
are exactly like a great number of snakes confined by one
extremity and free to move about at the other. Mach
tentacle 15 about an inch and a half long in specimens
of medium zize, although I have seen themw considerably
longer in fine specimens. They have great power of adhe-
sion, easily holding anything they touch. They are said to
possess a stinging power, but this does not appear fo be
well authenticated ; indecd these who have tried them with
their fingers have not experienced any sensation, excepling
that of ndhesion. Adufheas are very voracious, and very
clever in securing prey. Many a beautiful Prawn in the
tanks has fallen a victim to the handy use of their long
arms.  1f but a small part of a limb be but touched by
one of them, and the smallest purchase obtained, the other
arms soon crowd round to help the first in securing the
prey, which is soun citangled among them, and, in spite of
all it can dao, is drawn ireesistibly into the fatal galf,
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The Antheas in the fanks of the Zoological Sociely are

numerous and fine, particularly that vaviety of Aduthea ee-

rews which has its tentacles very long and slgnder, of a
greenish fint, or bufl with pink or purple tips. These
tentacles do not seem {o be arranged in symmetrical eir-
cles, but hang in a kind of irregular bunch, turned and
twisted in all directions. 1If is but rarvely that they are
seen apparently motionless, and even then a vear and steady
mze will deteet a slight action in the extreme tips of a few
of the most distant. In general there is a slow, graceful
twirling among all the anthers, excepting when some living
animal swims, or is pushed sufliciently near to attract atten-
tion. Then all the anthers twirl and coil in the most gro-
tesque combinations, and look like a twisted knot of small
snakes engaged in mortal combat.  In the sea, attached o
the rocks, these Antheas would appear az fixturcs, and on
being removed, the rock bencath them presents o hollow,
as though ihey had corroded or eaten away a space
cortesponding to the size of their foof, like the limpets
amel some Cirripedes.  This would appear to indieate a very
sedentary, stalionary life; but the habits of the ereature
when in captivity do not well eorvespond with this indica-
tion; for, in the tank, he shifts his position rather fre-

X
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quently, and although, when observed, the motion is not

iy
r quite perceptible, yet in the evening you may leave him

O T —

seemingly fived at the botlom of one end of the tank, and,
in the morning, find that he has crawled up to the top of
the glass sides at the other end.  When scen through the
glass n curious view is alforded of the broad cirenlar dise
whicli constitutes the base of lis stem, and which cor-
responds with the foot of the Gasteropodons Mollusca,—in
fact, it is his organ of locomotion. It is generally nearly
white, or partaking slightly of the body tint, as scen tlirough
its tramsparent, jelly-like substanee.  From nearly the centre
to the circumference, radiate opaque thread-like lines which
increase in number near the outer edge. Those who have
seen seclions of Star-corals would at omece recogmize ihe
resemblance of these fibres to the bony plates constituting
the skeleton of the latter.

The drthea has the power of swelling oub parts of ils
body into lobes, which assist it in crawling. In doing this it
spreads out a portion of the dise on the side towards which
it is travelling, gets a frm hold by that portion, and then
draws up the rest to il; repeating the process until the
distance is accomplished. Tt will sometimes come to the
eilge of the water, and kecping ifs attachment by part of
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its foot to the sides of the glass, turn over the otlier por-

tion to a plane with the soarface of the waler ; so that hall 1

the body and authers are suspended by a dry portion of
the dise from the air, and the other half by the more solid
attachment to the glass; but it canuot, like the Water-
snails, float on the surface wholly in this inverted position.
The tentacles present a very beautiful and animated appenr-
ance when the body is partly suspended. They are moved
about in the most graceful curves, and while ench separate
tentacle seems to have a will and spirit of his own, yet a
harmony of motivn, and unity of purpose, is seen to pervade
the mass.

In watching the tanks at the Regent’s Park, I noticed
a circnmstance showing the very quiet and patient habits
of the duffea. A very lacge, healthy specimen, fixed to a
piece of rock near the bottom of the water, with his ten-
tacles beantifully tinted, lay twirling some of them with o
ventle and graceful motion, quite active enough to show
that the Zoophyte was alive and wide awake. Several dis-
engaged threads of conferve had been drawn up from the
bottom by means of numerous bubbles of air. On their
way up, some of them being attached to the bubbles at
both ends, had looped round some of the longest of the

LT o
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= Aduthea's tentacles, whose dead weight, apparently without
-hﬁ_\' voluniary resistance, was suflicient to arrest any fur-
ther progress of the rising shreds. Thus, suspended in mid-
water, were the globules of air holding up the loops of con-
fervit, and these loops km]ring the tentacles of the Awdfeqn
suspended in an unnatural position above the body,—a
position very similar to that of the arm of a rider passed
throngh one of the looped bands hanging by the side of

n earringe window. The lenst eflort, or contraction of the
limb, would either have broken the loop, or have drawn it
[ down, and relenzed the air-globules which suspended it ; bui
no, our duthea preferred * taking it easy,” and, although
his tentacles were awkwardly bent, he scemed inclined to
rest them as they were, Well, I watehed o little while
longer then, but no movement. Leaving the tank for a
while T returned alter two or three hours. There were the
same tentacles, of the same Authes, hanging by the same
threads, in the same position. Well, surely when the Zoo-
phyte shuts up for the night, he will burst his bonds.
Oh no, I forgot! The dnfbes must be supposed never to

shut up, for Johnston says, *tentacula . . . ineapable of

being retracted within the body.” On returning the next

morning, there were still, in the same relations to each
1
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other, the bubbles, the geeen threads, the Aafles and his

arms.  Shortly after, however, the animal managed by slow™ X

degrees to shft his entive position, and take his place in
another part of the tank.

ADAMSIA PALLIATA.

The ¢ Cloak Auwewmone,” although of the same nature as
Actiaia, is very different in form. Instead of being a sym-
metrical body with upper and lower circular dises, it is an
enveloping body with linear and one-sided aperture. Like
the Parasitic Anewmone, it attaches itsell to empty shells
of Baceina, or * Whelfs” Taking its place on the body
of the shell opposite its mouth, its dise spreads out at each
side; one lobe reaching towards the notehed part of the
mouth, and the other towards the spire. Passing the notch
on one s=ide, and the spire on the other, it begins to invest,
at each end, the outer lip of the shell's mouth. Con-
tinning to spread round, the two ends meet and Lecome
united by a cicatrix, or seam. HHaving spread broadly in
investing the mouth, it has very considerably retracted the
opening. On the side where it first seltles, remains the
mouth, which is long and narrow, and [ringed with a row
of short, scarcely retractile tentocula. As a broadly ex-
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panded dise could not rest at angles with the vertical edge

?"EI' the aperture, the Adwamsic forms an ineurved ledge, or

bent extension of the edge, of a horny substance seereted
by itself, thus making its own bridge and passing over it
at the same time,—a very surprising instance of mstinctive
adaptation of a ereature to its circumstanees, which will be
made further interesting when we find that there is another
creature, whose convenicnee is greatly cared for in the ar-
rangement. The shell thus enlarged in volume, but de-
creased in its opening by the Adawmsia and its horny ledge,
forms a most happily contrived ecase for the dwelling of a
Hermit Ceab, Pagurss Prideanaii, These two tenants of
the old deserted mansion are generally found in company,
and probably contribute to the supply of cach other’s wants.
The Hermit supplies the deficiency of locomotive power in
the Anemone, by travelling about in search of food for
himself. Small fragments of his food may also fall to the
share of his humble house constructor ; and it sometimes
happens that, a large morsel being scized by the latter when
ihe former is in want, the Hermit, acting upon the prin-
ciple that “might is right,” may compel his weaker com-
panion to divide the spoil. Adumsia is generally of a red-
dish-brown colour, becoming pale and cream-colonred near
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the mouth., It is striped with bluish lines and marked with
purple spots. B

Authew eerews is fignred in the position described above,
ab the top of Plate X,

Abiorinal Forms of Aectiniade.

CORYNACTES ALLAAXIL

This eurious little animal differs from the more normal
Aetinie in having the tentacles short and headed with bead-
like globes. It is very beautiful and very vaviable in the
position and shapes it assumes, Corgitacfes are found in
tide-pools in great numnbers, and displaying a great variety
of colours, and hanging from overhanging ledges with their
coronets of knobbed tentacula,

Being of a very thin substance, they are capable of con-
traciion to a very small flattish button. When extended
and expanded, the edge of the disc is seen to be crenated
and brightly coloured ; but when more fully expanded, the
disc spreads beyond the diameter of the body so as to bring
the tentacles over the rim. The tentacles, like those of
the British Coral, Caryoplylica Switkii, arc short cylin-
drical bodies, with round heads; they are arrayed in two



SEA-ANEMONES, 117

_c[rrrular rows near the edge, and two other circles, less com-
plete, towards the centre; in all the rows amounting to eighty
or ninety to above a hundred,

In Aetinice generally, a morsel of food is laid hold of by
the tentaculs anid brought towards the mouth; but when
the Corugactes fecds, the lips of the mouth expand until
their circle reaches the morsel held by the tentacula. The
opening sometimes extends to the whole width of the body,
s0 as to show the very bottom of the stomach ; and as soon
as the lips reach their prey it is soon drawn into the basin,
and sunk inte the vortex.

Corynactes Allmanii is commonly of a pale roseate hue,
with the rim of bright scarlet, or bright green, and the ten-
tacles are generally white,

The thread- or sting-darting capsules are large in the Co-
rynactes compared to those of some other definiade. They
are oval, and the thread, infinitesimally thin, is coiled up in
its cell, ready to be unfurled or jerked forwards when re-
quired. Its extreme thinness may be imagined when we
find a thread the eighth of an inch in length, coiled in more
than a dozen spiral folds.

They have also a smaller sct of eapsules, the threads of
whicl are furnished with a brush of minute hairs,
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CAFPNEA SANGUINEA.

The genus is described as having the body invested in a
lobed skin, the base of which s very much dilated ; it is
reflected so as to form a kind of frill near the upper edze.
Tentacles truncated, in a single row, short, and, when
expanded, shaped like the cmbattlements of a tower,
€. saugninea is of a bright vermilion colour, It changes
its proportions as to width and depth, but generally preserves
a tnbular or cylindrical form.

IrvawTinus Scoricus.

Iluanthus is thus described by Forfes :—* Body eylin-
drical, tapering fo a point at its extremity, free? Tenta-
cula simple, retractile, surrounding the mouth.” Tt isa
free Aefinia, about an inch and a hall in length, fixing
itself in the mud by its narrow end: from this habit it is
called the “Mud-flower.”

ARACHNITIS ALBIDA,

This is another very curious abnormal form. The genus
is thus described :—** Body adherent, or free af will; eylin-
drical with a rounded base; mouth surrounded by non-
retractile tentacles (about sixteen) in two series, the oufer
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ones very long, the inner short: it cither swims like o

~ Medusa or adheres in deep water.” The fentacles of the
outer row are very worm-like and long, like those of Au-
thea and Cerews, and probably enable the anmimal to swim I
throngh the water, :

Epwanpsia vestrra.—(Plate IV.)

In a communieation made in 1841 by the late lamented
Professor Forbes, and published in the ¢ Annals and Maga-
zine of Natural History,” an account is given of two inter-
esting warine animals found in the Egean Sen.

One is the animal now before s, and the D_chl', a eurious
Annelide, = The depth of the bay,” says the Professor,
“1is generally from seven to ten fathoms, the bottom sand
and seaweed, chielly Zosfera. At the entrance of the bgy
there is deeper water, from seventeen to thirty fathoms, with
a bottom of Corallines.  The animals different according fo
the bottom and depth. . . . There are also a number of
sandy bights, which, in places where streams run in, are
crowded with Cerinthia ; in others, are inhabited by great
numbers of Tesfocea and Forgminifeva. In these sandy
nooks live two animals, the one an Annclide, the other a
Polype, so remarkable on account of the peculiarities of form
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and habit, that I have thought it might prove interesting to
transmit this short notice.™ 3

The Polype was afterwards described as Edwardsia, Tt
1= a {ree, wornm-shaped definia, which constructs a leathery
tube to live in.  The eylindrieal body terminates obiusely
af one end, and in o dower-like dise at the other.  In the
eentre of the dise is a eircalar mouth surronnded by nume-
rous short tentacula springing from its inncr margin.
Round the outside of the dise is another row of larger ten-
tacula, very much like those of an ordivary defiwia. The
tentacles are never withdrawn into the mouth, but are often
reduced by contraction fo very small dimensions. Me.
Forbes observes, that the body can be greatly lengthened
so as to assume the form of a tapering worm, or' Helofhu-
rig; and that it is protected by a membranous tobe, which
is itself strengthened by an incrustation of gravel and shells
in the manner of a Terebefle. It can move freely up and
down in this tube, and somefimes, leaving it altogether,
construct another. When out of the tube, our Edward-
sig erawls aleng very much in the manner of a worm, but
with the disc expanded, and perhaps using the tentacles at
its margin as organs of locomotion. It scon secrefes a
quantity of glairy matter, to which shells and sand adhere,

|
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and which soon becomes thickened and opaque. It is o

?"ﬁ:ry voracions feeder,  Mr, Forbes further remarks, that

# In the habit of proteeting itsell by sand and grav el, 1t
resembles definia cidwata and some other species, none of
which, however, construct a regular tube, 1In its being
free and having no adhesive disc at its posterior termina-
tion, reminds us of Muwanthus, 0 genus of Aetiniade, which
I discovercd three yvears ago on the Scottish const, and
which I deseribed and figured in the  Anuals of Natural
History.” It 15 evident the animal I now deseribe fills up
an important gap among the polypes, and leads to analo-
gical consideration of the greatest inierest to the philoso-
phical zoologist.”

The Aunelide, found at the same time, will be described
in its place, under the name applied to it by Chénn, of -
phitrite ~Egeana. DBut it is a very curious fact, that both
these forms, differing from all other forms in their respec-
tive classes, discovercd at the same time and place, by the
same illustrious naturalist, as presenting each a new link
in the ehain of beings, should both prove to be natives

©  of our coasts, and find their way at the same period into
{ our own collections. The Annelide did so by accident, hav-
ing appeared spontaneously growing among the pebbles of
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a central fank in the Yoological Gardens, at about the same
time that Mr. W, A, Lloyd procured the Zooplyie in some
numnbers from the coast of North Wales. Specimens of
the latter may now be seen at the Zoological Society’s fish-
house, and at the establishment of Mr, Llovd, in the Port-
land-road. My figure iz taken from one of that gentle-
man’s finest specimens, which had made its covering under
hiz own observation. The worm lhad been removed, and,
after a few days, was found secreting its slime, which gra-
dually became opaque and thick. 1t is of a dull greyish-
purple colour, and looks like very mgged leather hanging
in shreds in many places. It is open at both ends, and
it appears to be the habit of this Zoophyte to leave the
hinder extremity uncovered: I noficed this in all the spe-
cimens. Mr. Forbes remarks that the creature is very vo-
racious, crawling about, when divested of its covering, and
attacking everything it came in contact with. 1 do mnot
know whether it was an instance of this that we witnessed
at Lloyd’s. There were a number of specimens in a shal-
low pan, some in and some out of their dlankels ; one fellow
in the latter state had been erawling slowly about round
the pan, when presently we noticed that he had come in
contact with an definia : their tentacles were all engaged,

¥
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but which was the aggressor, it was dillicult to say. How-

\‘\Vfuvcr ihis might be, the Edwardsia was ovidently gpetting

the worst of it, and appeared evidently in danger of being
swallowed by lhits more sedentary antagonist. They were
parted, when the Zliwardsia lay on the bottom of the vessel
apparently very much exhausted, with his tentacles shrivelled
up. Unfortunately the final result was not known : whether
il died or recovered, T am unable to say.

Praciiza wastata, Gosse.

This is another abnormal form of Actinoid Zoophyte,
approaching, in form and appearance, the character of the
Sea Cucumber, and differing from all other Actinias in hav-
ing a posterior opening. It is unattached, and lives buried
with its body upright in the sand, the tentacular disc being
aboveground. It was found by the Rev. Charles Kingsley
in the neighbourliood of Torquay, and deseribed by Mr.
Gosse in the ‘ Transactions of the Linnman Socicty.’ The
body is pear-shaped, transparent, very pale red, with wlite
longitudinal lines running from one end to the other, at
equal distances. Tt is protecied partly by a very thin epi-
dermis, which is apt to burst and hang in shreds when the
animal distends itself. The upper dise is oval, surrounded
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with twelve tentacula, which are ornamented with m'rm'-'-*_h?/,-

headed brown markings on a white ground ; they are
bent outwards and backwards,  From the mouth protrudes
a fleshy proboseis, the top of which spreads into a clobbed
head, divided into papille, M. Kingsley gives the follow-
ing observation on the habits of this Zoophyie :—* They lie
{or rather stand) in wet, ribbed, eclean sand, at low-water
mark, the disc just out of gronnd. On digging carefully
{for the animal refracts on the least shaking of the sand)
vou find that he is buried bolt-upright to the depth of nine
inches, where his extremity stops; the whole animal tapee-
ing gradually from stem to stern.  On being taken out (no
easy matter, since its power of retraction, if irvitated, is far
more springy and rapid than in any of the class, as far as
I have tried them), and put into a vase of salt-water, he
swells himself out with water like a Holothurian, disclosing
longitadinal septa.  All his motions are rapid and spasmo-
dic ; betokening, as does his whole make, a higher museular
organization than that of the detinie.”
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CHAPTER VI

EEA-BELLS AND CORALS,
LUCERNARIA, — BOANTIUS, — 31 I‘IRUNIEII:I‘.'-:.—(.ﬂ.'-[l'.l.h!'u WITH ANEMONES,

—THEIR REAUTY.— FLEDING.— DAL ENOPHYLLEA, — TURBINARLA. —OCT-
LINA,~—CORALS AND CORAL ISLANDS, —MUSINROOM CORAL,

Tue Lucernaria is very closely allicd to the Sea-Ancmones,
and may be termed a Sea-Befl. 1i differs greatly in form
from the family of definiede, and presents a seb of cha-
racters which place it sufficiently apart from all other forms.
The genus Lweernaria is thus described :—* Body bell- or

" goblet-shaped, adherent or free ai pleasurc: mouth quad-
rangular, in the centre of a membranous expanded dise;
tentacles knobbed, clustered in groups on the projecting an-
gles of the dise.”

“{ LUCERNATIA AURICULA,

]

This little bell, hanging on the stems and branches of
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seaweeds, and expanding its web-like dise in the transpa-
rent water, presents one of the most beautiful objects that
can be conceived., It has been found on Feci, on the
coast of Devonshire, by Mountagu and Fleming; and at
Weymouth, by Gosse. From its elegant form it suggests
a variety of comparisons, such as the flower of convelvulus,
the expanded mounth of a trumpel, a hanging bell, and a
small Medwsa.

It has a short knoited stalk, which is capable of adhering -
to the stems on which it hangs, or of gliding along it and
shifting its position. The narrow end of the bell iz at-
tached to this stalk, and is divided by eight beaded or
knotted ribs. The bell expands rather suddenly towards
the outer extremity, where it atiains the form of an octa-
gonal disc. The disc is thin and filmy, and at each angle
of the oelagon iz a little closter of thread-like tentaeles,

which are, like those of Caryophyliea, globular at the ends.
Mr. Gosse thus describes lis examination of some young
specimens :—* Colleeting a basketfull of tuits at random,
1 hmught them home; one' by one T waved them to and
fro, in the tank of water, between my eve and the light, '
whereby the animals beecame distinetly discernible, and were. }/
casily detachied. Sometimes fonr or five were scattered over



SEA-BELLS, 127

one tuft of the parasitic plant, and it was rare fo find a

: ‘Trji'ﬁun’t'n-'rf’:! of any size without one at least,”

. “The specimens were evidenily the young of the season:
but many were no kirger than I have named; but some
were as much us one-third of an inch in diameter.  They
were very beautiful, closely vesembling a bell or trumpet-
mouthed monopetalous flower, wiith a short flexible foot-
stalk, and a small, expanded, sucking disc at the base. The
substance was clear, transparent, gelntinous; the flower-
like expansion thin and filmy, with the margin projecting
into cight equidistant points. From each of these points
radiated about twenty slender tentacular thrends, bearing at
their extremities orange or yellow globules. The ovaries
radiated in eight irregular bands from the centre of the
fiower to the marginal points, and from the centre itself
projected a little, protrusile, four-cleft mouth, closely like
the peduncle of a Thawmantioe. Indeed T was strongly
struck with the rezemblanee which the entive creature bore
to a small Meduse, and 1 consider it as a link that connects
the normal Aetinice with the dealepha”

Lucernarie are found at low water on the under sides of
floating leaves of Zostera, mouth downwards, seeking for
prey. Here, in their nalural situation, they are believed to
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be very active, throwing out their threads in varions diree-

tions, moving from one spot to another, and easily holding i,

and devouring any small shrimps or other marine animals
that its long-reaching tentacula bring near enough to its
mouth. In confinement they are very diflicult to keep
alive, and even while still surviving they seem to lose much
of their strength and activity; in short, not taking kindly
to their confinement, they soon ‘become weak in all their
functions and die.

Yoaxtaus Covcniz

Resembles a cluster of small definie united together by
a creeping, root-like, fleshy band. Each definoid body is
capable of contracting into a half-globe, like the true Aefi-
aiz, or of extending its trunk and expanding its tentacular
dise like them; while its connection with others of its
race by means of a fleshy band which unites many indivi-
duals, takes it ont of simple, and places it with compound
Zoophytes. Thus it presents one of those anomalous forms
with which every part of Nalure's great secries is studded,
aud which shows that the God of Nature will not be re-
stricted in the fashion of his works by wise rules of uni-
formity invented by man. Man would have had all Hydrm

¥
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or all Aefinie.  God varies Ius productions by giving us i

: % Zoophyte parfaking some of the characters of ench.

Corals.
(Plate T1L. and Plate XVII. fig. 4.)

On secing one of the beantiful specimens of white branel-
ing Madrepore, or of hemispherieal Brain-stone, which are
brought from the South Scas, we are told that this ela-
borate structure is the work of minute animals existing in
those seas in countless myriads, and that whole islauds
are composed of similar structures in large masses, We
are astonizhed at the intelligence, if we have not heard it
before, but find it difficult to form a clear coneeplion of
the fact, or of the mauner of its production. The Englisl
coasts afford no examples of coral reefs or rocks, exeepling
n a fossil state; and we ean scarcely hope to sec the afore-
said animals engaged in the process of building a coral
islaind in one of our tanks, however large its dimensions.
The few species of Coral-forming Zoophytes which can at
present be brought within actual observation in a living
stale, are so simple in construction, and so small in size,
that they appear almost unworthy of being considered by
the side of the magnificent and varied specimens bronghy

K
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pared fo the immense masses from which they have been ?‘
torn. Yeb if we examine our own Dritish species, it will

not be difficult to teace the line that leads from thew to the
more complicated forms of their wonder-working brethren
i distant occans.

Canvoenyiiea Surmin—(Plate 11 fig. 2 to 7.)

Some of the detinie ave very fond of crawling upon the
glass sides of a tank, so as to present their basal dise to
the observer. It is of an irregular circular form, and a
transparent whitish substance ; but from the centre may be 3
seen numerous opaque white threads radiating to the eir-
cumference. These threads must be the edges of folds or
plates running through the body of the animal lengthwise.

—

In the dAetinia the plates, although more opaque, and con-
sequently more dense, are yet soft, and essentially composed
of the same substance with the other parts of the body. 1f
we cub the body across in any other part, so as to form
another dise, the same radiating white lines would appear,
indicating a continuation of the vertical plales.  But if; iu-
stead of being soft or gristly, these plates were hard and
Lony, we should be presented with exactly what oceurs in

Ty
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_the case of our litile Coral : Cargopdylica Swmithii mizht,
in faet, be deseribed as a Sea-Anemone with a bony skeleton;
and the deseription would be almost eorreet.

In the Aquarium, with their sealloped scarlet fringes,
their delicate salmon-tinted filaments and membranes, theie
purple-bodied and white-headed tentacles, and their sym-

meirical skelelons, they present very pleasing and flower-

like ohjects when viewed in themselves; but they become
far more interesting when we see in them the simple and
lumble representatives of those wonderful structures to
which we have alladed. Mr. Gosse, in detailing the eir-
cumstances under which his first living specimens were ob-
tained, observes that they were all fixed cither on upright
or overbanging surfaces, and in no case with their faces
upwards. This might have afforded a lesson to the keepers
of Aquaria, who should have fixed their specimens in a
similar manner. The specimens might have been bronght
attached to their pieces of stone, and the pieces fixed in
the required position. Perhaps, if the habits indicated by

Nature were followed more faithfully in Aquarian arrange-
' ments, we might see the characters of these and many other
water-animals more fully developed. The following is Mr.
(iusse’s account of his Coral-gathering.
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« T searched some time withott success for the Coral, and
lind begun to despair of finding it; for the tide was almost
at its lowest ; when suddenly 1 caught sight of one pro-
jecting from under the surface of one of the slwting ridges
of rock. The water would not allow me to reach it with
any hiope of detaching it uninjured, but presently 1 peeped
into a small eavern formed by large masses of rock piled

one against another, n which there were nearly a score of |.

them. DBy a little manceuvring, I managed to squeeze m

body between the stones, =0 as to work with the chisel, dis-
rezardful of the water which covered my fect Lelow, and
the coating of mud, the slimy Zoophytes, and Sponges, that
adbered to the overhanging rock above me. The Corals
varied in size, from that of a pen to three-guarters of aninch
in dinmeter.  They were not at all clustered, but seattered ot
irregular distances. 1 observed them to be fised to per-
pendicular and overhanging surfaces, bub in no case on a
diagonal or a horizental one with an upward aspect ; not
even in the remotest part of the cavern. All that I suw
were left exposed by the receding tide, thongh in any but

spring tide they would all have been constantly covered, |

afterwards found a few more on the sides of pools in the
rocky ridges several feet above Jow-water mark.™

-
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The fleshy part of the animal is seldom evenly spread over
“the circular surface of the disc; for it will sometimes leave
the plates apparently bare af one end while it hangs out
m o mass from the other end. Sometimes it will retreat
altogether, so as to be scarcely scen between the plates, aud
the red cenfre contracted into the small star at the boitom
of the hollow, only showing a thread-like slit indicating the
. mouth; hke the Serpefe and other Annelides, it relreats
! into its shelly cave almost instantaneonsly when touched or

startled.
I have not been fortunate enongh to see the fleshy part
of the Caryoplyflica extended, ns is sometimes described,

very considerably above the edges of the plates; and, in
fact, on looking at a speetmen living in its usual quiet con-
dition, you would hardly suppose it natural for it to assume
so distended a state.  As the Anemone, when placed in
1&111&1 ural cireumstances, will somelimes turn its stomach,
as it were, inside-out, may it not be that the Coral, when
so observed, is dissatisfied with its position, as when in
captivity, or unexpectedly left Ly the spring tides without

i moisture ?
f The soft parts of this Madrepore, viewed externally, con-
sist of, first, a thin film investing the plates on their edges
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and sides some distance down; secondly, of tentacula ve-
sembling those of an Aetivie, which seem to be irl.'cg_;u]uﬂi'-_
placed on various parts of the Glm, and to make the inter-
stices their home when withdrawn between themn; thivdly,
the sealloped fringe surrounding the mouth; fourthly, the
mouth itself, represented by a centeal slit.  The most beaun-
tiful specimen in the Aquarium of the Zoologicnl Society is
one in which the enveloping skin is of a delicate salmon-
tint, the tentacula tinged with purple, the frill in the.
centre bright erimson, and the mouth, or rather lips, white.
The tentacula have swellings or knobs on the tips; but these
are not, in the Zoological specimens, nearly so distinet nor
so remarkable as represented in the © Devonshive Rambles.”
“ The feeding of the Madrepores,” remarks the Author of
the last-mentioned Work, * allfords moch amusement; they
are very greedy, and the presence of food stimulates them
to more active efforts, and the display of greater i"ttl]k
gence, than we should give them eredit for. I put a
minute spider, s large as a pin's head, into the water,
pushing it down with a bit of grass to a Coral, which was
lying with partially exposed tentacles. The instant the in-
sect touched the tip of a tentacle, it adhered, and was drawn
in with the surrounding tentacles between the plates, near
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their inward margin,  Watching the animal now with o
lens, I saw the small mouth slowly open, and move over v
that side, the lips gaping unsymmetrieally ; while, at th
=ame time, by a movement as impereeptible as that of the
hour-hand of a wateh, the tiny prey was carried along be-
tween the plaies towards the corner of the monil; the
latter, however, moved most, and at length reached the
edges of the plates, and gradually took in and closed upon
he insect ; alter which it slowly returned to its usual place
in the centre of the dise.”

The Madrepores, however, are not undiscriminating in
their grecdiness; for, after swallowing a morsel and tasting it,
they will frequently reject it, if it does not meet their approval,

They exhibit under certain circumstances a remarkable
power of reproducing parts.  Thus new plates will replace
those aceidentally broken, and a specimen, the base of which
had been partly detached from the rock on which it grew,
formed a new mouth at the exposed part of the base with
tentacula and all complete; so ihal the creature conld re-
ceive food at both ends, and double all the functions of
z life ; the new mouih stretching and gaping, and enclo-

‘-{ sing its prey, with as much reguolarity as the old one! Tt
las nlso been observed that, when a specimen was divided
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perpendicularly, each half of the mouth, cte,, would act an
independent part without much apparent inconvenience.

Baraxornvires necia.—(Plate XVIL fig. 4.)

This pretty hittle species was discovered and deseribed by
Mr. Gosse, who ascertained that it differed in many im-
portant particulars from the Caryopdyllea, It is difficult
to say which is the most beautiful of the two; each has
beauties of its own. The regiz hos a much more bright-
and sparkling appearance than the Switdii, The body is
of o brilliant scarlet, and the tentacles are of a yellow tint.
They are not terminated by a liitle globe, bat arc conieal,
and more or less bluntly pointed. Numerous warts, by
which they are studded, give them at once a granulated
appearance and a golden hue. However contracted the
animal may be, it is always sufficiently thick over the plates
to hide them completely; and the mouth, instead of re-
ceding into the central hollow, protrudes in the form of a
high conical proboseis. Mr. Gosse observes, that, “if any
additional evidence were wanting to show that this species
approaches much nearer the definéz than €. Swithii dges, it =
would be found in the stony skeleton.  This is very different }/
in appearanee from that of the kindred species, and is mani-
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festly rudimentary.  When the solt parts have been carc-
fully removed by several days’ maceration in {resh-water,
and the gelatinous matter all cleared away from the stony
plate by a slender stream of water allowed to run upon it
from a beighl, a vertical view shows the following arrange-
ments.  First, at the very margin there is a narrow cirele
of white ealcarcous plates, small and very irregularly anas-
tomosing, so as to resemble in miniature the honeycombed
limestone-rock that we find in Torquay and elsewhere. 1n
the centre of the eavity, there is another loose spongy mass
of similar irregular plates.  Eighteen perpendieular radi-
ating plates extend between the marginal cirele and the

‘central mass, arranged in six threes, so as to make a six-

rayed star. The plates are all very rough, with ircegular
projections and erosions. They do not rise in an arched
outline above the level of the margin, but the whole sur-
face 1s concave.” I had noticed in the DBritish collection
of the British Museam a few specimens, marked * Ilfra-
combe,” which struck me as extremely different [rom the
skeleton of C. Swithii, before being aware of Mr. Gosse hav-
ing thus completely described this species. 1t las sinece
been taken in consideruble numbers, and living specimens
can be easily obtained.
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TURBINALTA MILLETLANA. : ““‘r'"

This i= a very small Madrepore, shaped like a top, with
ribs or plaits lengthways, bob flattened at the sides, It
seems to present no point of attachment, and must there-
fore have o free set of plates within a moving animal, thereby

tnking another step towards the Aelinda.

Ocvurxa proLiFEra.—(Plate 111, fig. 7.)

Here we have a branched Coral, presenting a series of
radinting ecircles of plates united into one stewd.  Our figure
is from a small specimen in the British Musenm ; but spe-
cimens of considerable size are procured occasionally, the
largest specimen weighing six pounds. Tt was first found
on the coasts of Norway. On Dritish coasts it is rarve, and
has not yet been taken in a living state.

These are the Dritish Corals. We find that they are
bony skeletons of Actinia-like Zoophytes; uot made by
pincers and mandibles like wax honeyeombs, bub secreted
within the body of the animal in the same manner as our
bomes are scereted within our own., It is the habit of the
Caryophytiea to live singly, not attached to each other, but
to independent bodics. The young genceally scparate en-



CONALS, 130

tirely from the parend, and the result s in cach case n sim-

"J_p]f sitgle-raved Coral, Dot it does sometimes happen that
the young Cargopdyllea lingers about the parent until it
has formed its skeleton, and then becomes permanently at-
ached, and grows as a branch on the parent stock ; or it
may be that in some instances it is reprodueed by budding
at the zides.  In this abnormal condition we have a transi-
tion from the single-raved Coral o the branched or many-
rayed Coral, which iz presented, although in a humble form,
in our Cendiine,  Then again, these branches may be formed
on differently shaped stars on differently shaped stems ag-
gregated together by very different rules, and af different
angles, so as to form very differently shaped masses : but the
same principle may be iraced throughout. Braneh being
added to braneh, and mass lo mass, it 1s not diffienlt to
imagine the formation, steady and certain, but gradoal, of
rocks, wlich in time may become tracts of land, 1f is im-
possible to treat of this wonderful subject without intro-
ducing the oft-repeated lines of Montgomery, alithough my
readers must have seen them over and over again,

1 i« ¥ilions of millions thus, from age 4o age,

With simplest skill and toil inweariahle,
No moment and no movement nnimproved
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Laid line on line, on terrnee terrace sprend,
To swell the heightening, brghtening, gradunl mound

By mnrvellous structure elinbing towanks the doy

along, vet all together wronght ;
Unconsives, nol unworthy instruments,

By which a hand Tnvisible was reacing

A new o
Ornanig
T whet Dmuipolence atone coulid do,

Warms did,

abion in the seevet deeys.

{HLCTLEE W I

ght i hem, with them, by them;

* Atom by olom, thus the burden grew ;
Even Tike nn infant in the womb ; il Time

Delivered oeean of that moustrons birth,

A Coral Island, stretching east and west,
In Gial's I

""Thus for, no fariher, 5

e, Lo ik parent sayin

alt thou go; andl luere

thy proud waves be stayed.' A poiut ol fivst,

It poes’d above those waves; o point so small,
I Eret perceived i, fix'd where all was floating ;

And when a boblde erosa’d it, the bloe Glm

Expanded like o sky above the speck ;

That speek beeamne o hand-laer day and night
It epread. aecumulbnied, and ere long

Presented to my view a dozzling plain,

White s the moon awmid the sapphine sea;

Bare at low-water, and as still as death;

But when the tide eame gorgling o'er the surfoce

elin » =

"I was like o resurrection from the deml;

From graves innumerable, punctures fiue,

In the eloge Coral, capillary swarms
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z to and fro

le-secmning convolntions § yel

They wever vanizhed with the ebbing surge,

Till pellicle on pellicle, amld layer
1 1 L

On laxer, was added to the grewing mass

Fre long the reel o'ertoppeed the spri
And mocked the billows when they leap'd wpon it,
halid,

15 roumd ils verge

Unable to maintain their sHppers

And falling down in foam.-wren

St re the flanks, with precipices sharp,
Diezeending to their base in oeean gloom

w and irregilar,

Chnzms fow amd narr
x and perilons,—
ilous (o enler,
ozl fsle,
Itefleeting in o ring its cliffs ond eavcros,
With Heaven itself secn like a koke below.™
Yet it is incorrcet to supposc that the Coral Islands, as
they are enlled, are composed entirely of Corals from thei
very foundations. 16 has been well advanced, and almost
proved, that the islands were originally voleanie mountains
risinz to a great height above the sea. TRound the base ol
the mountain these Zoophytes commenced their operations,
and fringed the edge at low-water mark. By degrees, the
island began to sink, and the fringe of Corals would sink
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with it, but that 1t 15 the instinet of these animals {0 work
upwards, so as to keep near the surface, for they do not
live in deep water. They also increase more vigorously at
the outward or seaward edge; so that when the mountain
lias sunk a little, aud the Corals nearest to it have not rizen
i proportion, there is formed a channel or lake belween
the island and the outer edge of Corals ; and this outer edge
forms what is ealled a Coral-reef.  As the island =inks lower
and lower, the lake or lagoon becomes wider and wider, and
in sone eases, the island has sunk below the surface of the
sea, while the surrounding reef, keeping up to the surface,
and becoming in process of time covered with soil and vege-
tation, forms that circular kind of island which is ealled an
Atall,

Fuoxara.—{Plate 111 fig. 1.)

While, on” one hand, the simply formed Cioryopbylica
leads us to the branched masses of many-starred Madre-
pores, on the other hand, their rayed laminated surface pre-
sents a striking resemblance to the fat, mushroom-shaped
Coral, which scems to have so litile attaehment to sur-
rownding objects.  Our Plate contains the representation of

n very small specimen of the Mushroom-Coral, which, al-
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though being a single-raved Madrepore, plays no important
“f p:trt in the construetion of Coral-reefs, yet forms a pleasing
object in the shallow lngoons. Another very beautiful form
allied to this is constructed on the same principle, but elon-
gated ; the inmer edges of the plates meeting in a longiiu-
dinal line. 'This species has the outside or back hollow, so
that with the mouth downwards it resembles a boat.  We
have seen very fine specimens of this, with nuwmbers of
young individuals of the same or other species adhering to
the outer surface.

Mr. Samuel Stuichbury, who went out as collector of
Natural IHistory in o voyage undertaken by a Company
formed in the year 1525 for the purpose of fishing for
Penrlz in the Pacific Ocean, wives some lueid details re-
specting the growth and propagation of specimens of the
genus Fuagie. They generally lie at the hollows of veels,
where they are in some degree protecied from the more
violent agitation of the sea by the surronnding portions
of brauching Coral, which enclose the hollows, and, at the

same time, allow sea-waler free access through {heir in-

_ terstices
‘ It appears then, although the older and larger indivi-
dusls are quite unattached and present no mark of former
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attachment, yet that in the young state they are fixed some-
times to rocks, and frequently to the dead remains of one
of their own species.  In this siate, they grow upon a foot-
stalk, and generally remain atthched il they aequire the
size of nearly an inch in diameter, when they separate at the
top of the peduncle. At this time, the Coral, when divesied
of the fleshy part, shows a cireular opening underneath,
through which the radiating plates of the upper surface are
visible. In a short {ime, a deposit of Coral-maiter fakes
place, which cientrizes at the opening; the macks of which,
however, can be traced for a considerable time: at length,
the increase of this deposit, which continues with the
growth of the animal, entirely obliterates all appearance of
it. It will not appear surprising that this circumstance
should have remained hitherlo unnoticed, when it is recol-
lected that it has very rarely occurred to Naturalists to visit
the places of their growth; and that to general collectors,
the smaller specimens would appear hardly worlh the trou-
ble of preserving and bringing home.

“MThe sheltered situations in which the Fragie are found
are peculiarly well adapted to their nature, ns they would
he liable to injury if they were exposed fo the full force of
a stormy sea; and the circumstance of their being attached

v

]
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in the young state is a beautiful provision of Nature for

""#thﬂ‘r prescevation at ihat period, as from their light weight

" when first developed, they would, if unattached, be exposed
to great injury even by a slight agitation of the water.

“I have also to remark upon this fact, that the Caryo-
phyllew, more especially in their early state, when the radi-
ating plates are first developed,—at this time their upper
dises are scarcely larger than the stem, but they soon begin
fo spread, and show indications of their characteristic form.
There are not unfrequently instances of smaller individuals
remaining fixed to large ones in a living state; and sueh
specimens are not unfrequent in a collection of Corals;
but in all such eases that I have scen, the younger ones are
attached to the under side of the old one, and T believe them
to be cases of accidental attachment.”

Rumphius says, © The more elevated folds, or plaits, have
borders like the denticulated edges of necdlework lace ;
these are covered with innumerable oblong vesicles, formed
of a gelatinous substance, which appear alive under water,
and may be observed to move like an insect.”

~ “I observed,” says Stutchbury, “these radiating folds
+ of the animal which secrete the lamelle, and which sink
between them when the animal contracts itself on being

L
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disturbed. They are constantly moving in tremulous mt— I
“(lulations ; but the vesicles above deseribed appear to !lil._.
to be air-vessels placed along the edges of the fulds; and
it is some confirmation of this opinion, that the vesicles dis-
appeared when the animal was touched.
“This arrangement of air-vessels would very materially
ussist in keeping uppermost the convex dise of the Coral,
and be of vital importance to the young polype at the tine
of separation, and, subsequently, in keeping it upon the
surface of its sandy bed; or if they were moved by a sud-
den roll of the sea, which would lift even the most ponder-
ong, and possibly eonvey them a considerable distance, they
would be again deposited in their natural position. Umt
they have no power of turning themselves, I proved during
a sojourn of six weeks at Tahiti, by placing a healthy spe-
cimen with its upper surface downwards, duringwhich fime
it remained in the position placed, and the vitality of the
points in contact with the rocks was destroyed,
“1n Fungia limaeina, I have seen instances where the
Coral, having been accidentally placed, and permanently
fixed in such unusual positions, has adapted itself to its
new situation by increasing upon its edges and forming #’ |
4 new convex surface. They seem, when young, lo be
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conical, and attached to some marine body (often their pa-
rent) by the base, which is eontracted into a kind of siem.

* When in this state, the animal only occupies the upper sur-
face, but when il is full-grown and free, it completely en-
closes the Coral.

“As long as the young Fuugie retains the form of a
Caryaphyllea, it iz entirely enveloped by the soft parts of
the animal ; but as the upper disc of the Coral spreads and
it assumes its characteristic form, the pedicle is left naked,
and the soft part extends only to the line where the sepa-
ration takes place. T consider the cases where the young
Fitngie are found fixed to the under side of others of the
same species, to arise from the accidental attachment of the
young polype when detached from the ovarium of the pa-
renf, and by the motion of the water floated underneath a
larger one of its own species, the edges of which were not
g0 even as to touch the rock or Coral en which it rested, at
every part of its circumference. 1In such cnses, the sofi
parts of the older specimen would coniinue to cover the
short stem of the younger individual, and hence its separa-

!.?J‘
In Plate IIL is figured the skeleton of a young Fewgic
(fig. 1), and Oculina prolifera (fig. 7), between which, the
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British Caryopdyllea occupies a middle station. It is re-
presenied in the intermediate figures 2 to G; fig. 2, .is
the empty skeleton divided perpendicularly; 3, the living
Zoophyte, with its tentacles out; 4, tentacles magnified ;
5, specimen with adherent young, forming branches ; 6, liv-
ing specimen with tentacles withdrawn,

Plate XVIL contains a Balenophyllea in company with
Star-fishes.

- - A
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CHAPTER VII.

MEDTEE, 0R JELLY-FIGH,-—XOT GOOD AQUARIANS -—THOEIR HISTORY,—
MULTIFLICATI —AETAMORIAOSER, —CHRYV2OARIA CYCLOXOT A, —DBERGE
OVATA., —SEA-CUCTUMBERS, — MODE OF FEMIRESSION,—HABITRE IN AN
AQUARIDM. — SELF - MUTILATIONS, — PROLINUS BREVIS. — CUCUMALLA
GRANDI,—THYONE FAFILLODSA.

Sea-blukbers, or Jelly-fish, are among the most familiar ob-
jeets of the shore. Those pellucid bladders of jelly are
often seen floating on the breakers, or thrown up by their
violence, on the beach, where they spangle and crowd the
sand and shingle, mingling with dead Laminarie wrecked by
the same mighty power.

They are not creatures fitted for the Aquarium, even
when taken living; their part is to roam frecly throngh the
wide ocenn, and, themselves almost invisible, seck for living

‘* prey. For a few days they may be kept, or even wecks,
but seldom and with difficulty. In most cases they dic
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almost as soon as they are taken, and dissolve their snb-

stance info the walery element of which il is so largely
composed. I remember being much astonished and disap-
pointed, when a child, at the strange result. Taking n
{rom the shore a large Jelly-fish, weighing a pound or t
most beautifully formed, and still showing some slight sigi
of life, T put him into a large pan of water, and, after taking
i good look at my prisoner, left him.. On returning, after
a time, to examine him more minutely, what was my asto-
nishment to find no Jelly-fish in the pan, but an increase
of water, and an empty skin! Tining at the cruelty of his
sitnation, he had, Niobe-like, melted away his substance in .
TEars.

Yet there ave very interesting facts in the history of these
evanescent animals, some of which may be observed in an
Aquarivm.  The prevailing form of a Jelly-fish is that of
an umbrella, with an upper and under disg, the space be-
tween the two being filled up with a liquid, which is in fact
little more than water. From the under dise, hangs n mass
called the pedunele, forming a handle to the umbrella, This
generally ends in four lobes or lips, much fringed and scal-
loped at their edges. The mouth is in the middle of these }'_
lips, and leads, of course, to the stomach. Trow the rim of
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the ombrelln hang thread-like {eniacles, which are active
and sensitive, and provided with minute darting ihreads,

giving them an adhesive, and somewhat stinging power.

* Naded-eyed™ Medwse are those which have swelling
oured bulbs at the bases of the IL-!L&'.VH]:l, 111|1|§|u.-|_'ﬂ Lis
eves. While  Corered-e

gans, more complicated, are protected by membranous

{* are those in which the

(i}
folds hanging over them.

Few objects can exceed the elezanee of these creatures,
when floating in the briny fluid. Their graceful forms,
their erystalline transparence, theie aivy and evanescent tints,
and wavy motions, combine to make them exquisite in love-
liness 3 while many of them are luminous, giving out flashes

of light in the midst of darkness.

Within the shadow of the ship

e their rich ablire:

d velvet black,

I wn

RV

am ;- and every track

iden fire 1"
.

The most altraclive part of the history of Medwse is the

wonderful manner in wiich they mualtiply their species.  In

1 the conrse of this operation metamorphoses take place from
the state of fixed Zoophytes to that of free Aeephala.
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The Meduse first gives birth to numbers of minute balls,
or eges of jelly covered by a thin skin studded with vibra-

tile hairs. The action of the hairs enables this germ or
spherule to swim through the water. They arc nearly ov
bodies but rather wider at one end than at the other, o
they are propelled with the larger end foremost. Al
swimming about for some time, the larger end turns down?
wards towards the zround, and attaches itsell to some sub-
maring object convenient for the purpose. Presently the
body lengthens, and at the same time becomes wider at
what wns before the narrowest end, and then there is
formed in the centre of that end a month, at first a mere
opening of small dimensions, but soon enlarging and be-
coming surrounded by four prominent lobes or lips. These,
inereasing in length, are changed to long thin tentacula, or
feelers, between which new tentacula make their appenr-

ance, till the whole thing assumes the appearance of a kind

of cup-flower with long petals, and is, in fact, a Hydra-like
polype, fised on a stalk. This is the Wedwsa-dud, from
whose sides new buds of the same character and appearance

grow ouf, each one beginning like a small tobercle, strotch- "\
ing out till it renches something to which it ean aitach its ‘?’
apex, and then, detaching itsell from the other bud, orows
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on the chosen spot, when it gets a mouth anl tentacles like
“those of its parent, From this, new germs sprout out and
' establish themselves in the same.manuer, until a large co-
lony is formed.  The next process is more surprising ; it is

that by which the Mfeduse rise from the buds. The bud
begins to lengthen and become eylindrical and narrow ; it

is wrinkled at intervals and divides into segments,  The
tentacles at the apex waste away, and in place, the edge
of the top segment is scalloped into eight lobes. The top
edge of each scgment in succession becomes lobed in like
manner, and exfoliates from the next; so that a column of
cups is formed one within the other. By-and-by the top
cup turns over and leaves the eolumn; then another, and
another ; ench swimming about, a young Medwse, The
column still grows from beneath, forming fresh caps when
the top ones fall off. At last, the rising” process ceases ;
the last young Medusa is thrown off, and a stump only is
left of the original bud. All is not over yet; the remaining
stem forms a new head of tentacula, and beeomes a flower-
. polype again.

I have scen the beautiful little Medwsa-cups, propelling
* themselves in playful activity, upwards and downwards, for-
wards and backwards, and slant, by means of contracting
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and expanding the frll of furbelows which borders thei &
eilze.  They undergo several changes after this, before they

assume the perfect form to which they are destined.  But
what a wonderful history is theirs !

“The very Jelly-fish,” says Harvey, “as it swims the
wave, expanding and contracting its umbrella, and thos

propelling itsclf throngh the water, has its beauty ; but few
arc aware of the singularity of its history ; how ifs eggs are
of the nature of seeds, which, sown on their rocky bed
sprout and grow, ’rhlm'l.m-'f ot buds nnd suckers, each ul
which forms an animal stem, guite unlike the pavent Jelly- .
fish; #ill at a certain time young Jelly-fish begin to be X
forme, and to be thrown off by the several branches, just
as flowers are formed and expand on the several branches
that originate from a vegetable seed. And if the abject
Jelly-fish, whose body consists of little more than organized
water, have a history so wonderful, shall we not expect to
find, in tracing the history of other tribes of animals, matter
of equal interest 7" |

CHRYSOARIA CYCLONOTA,
A magnificent species discovered by Mr, Gosse, a pet I
specimen of which was kept living for three weeks in a
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_gi.-ms vase by that gentleman. The wmbrella part is three

inches wide, not quite lenticular, but slightly depressed in

the middle circle, very transparent, and tinged with a rosy
blush, with radiating lines of pink. Long thread-tenta-
cles hang and wave from the rim, and between them are
the brown-colourcd bulbs, called eyes. The peduncle is

bulbous, and the mouth is surrounded by four membranous

arme of great lengih, which are frilled and twisted in o

very elegant manner,  In captivity the Chrysoaric moved

Bracefully, twirling, furling, and unfurling his flounces in

ever-varying undulations. His posscssor, having casually

tonched the animal with o stick, found that the furbelows,

as well as the tentacles, clung to it and wrapped themselves

round it, and were drawing it towards the peduncle; and it

was liberated with difficnlty. This suggested an attempt to

feed it. A whitebait being introduced was presently surround-

ed, and drawn np under the umbrella, but being perhaps too

heavy, was allowed to fall. Tts head had actually been for

some time in the oral cavity of the Ifedwsa; but when

examiied 1t was found that the process of digestion had

y not begun. After awhile the eaptive Jelly-fish changed its

1 habits, turned over its umbrella-body, and died in the act of
propagating fresh buds.
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Beror ovita.

This pretty little Wedwsa is of a dilferent order from the
umbrella-shaped Sea-jelly. Its body is shaped like 2
melon, from half an inch to three-quarters long, quite crys-
talline, and divided into gores by cight ribs. On the ribs
are little plates or scales, capable of moving up and down,
and acting as paddles, by which the Berge can move itself
freely in every direction. It has two very long pendent
tentacles, to which are attached, at regular intervals, sti¥

more slender threads, which coil like the tendrils of a vingZ

These have all the adhesive qualities of the tentacula and
filaments . of efinie, and constitute the fishing-tackle of
the Beroe. The whole apparatus, when not in use, is drawn
ap into the body and lodged in sheaths.

“ Though at first,” says Landsborough, “we observed
only one solitary Beroe, we had not gone far till we found
them in abundance. In one little ercek there was a flotilla
of fifty. What life! What beauty! What happiness in
that little fleet ! Tifiy thousand paddles, of exquisite work-
manship, were in rapid, noiseless motion, twinkling with all
the iridescent beauty of the morning dew, I had not before
observed this lovely iridescence; and 1 aseribed it 1n part

P
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to the more favourable inelination of the sunbemns ab this
carly hour.”

Sea-Cocvmpers.—(Plate X.)

Sea-Chewmbers, or Holothuwriode, form an order of the
class Evhinodermata, approaching, in some characteristics,
the Acliniade, through such genern as Peackie and Ed-
wardsia; awd, on the other hand, the Star-fskes and Eokini.
To the latter they more properly belong. In short, Pro-
fessor Forbes considers a Sea-Cucumber in the light of a
soft Eelinns and long-bodied Star-fish combined.

True Star-fishes, Echini, and Holothuriade, all possess
and use, as one means of progression, rows of movable fila-
ments, which are contractile, and have at their tips little
sucker-discs, In the latter, to which class our Pentacta,
or Cucrmaria, belongs, these suckers ave arranged in five
rows along the body, dividing it into five sides. The skin
of these animals is soft and leathery. In some species
the suckers are more developed on the under side, so
as to form a creeping surface, in opposition to the upper
or dorsal surface. DBuf, as a role, the animals erawl in-

differently on any side. Suckers are not, however, the only

means of locomotion pﬂSSEﬁEE{]I by the Holothuriads ; for
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they also erawl by drawing up their bodies in the same
manner as the worms do.  The Lodies are always, in their
normal form, cylindrieal, but generally taper towards the
extremities. They have a mouth al the anterior extremity,
wlich is surrounded by ten feathered or branched tentacula,
which ean be withdrawn into the body, and are sometimes
for days not exserted, They also have a cirele of teeth in
the mouth.

In Mr. Lloyd’s collection, T had the pleasure of watch-
ing a number of very fine specimens of Peatacta peatactes
(Plate X. fig. 2, 3), which are all white with the exception
of their heads, These, when protruded, are sometimes found
to be yellowish, and sometimes blackish; they are beauti-
fully branched, and, when partially expanded, look like
miniature bunches of grapes. The body, as the name im-
plies, is divided into five sides, with a double row of suckers
on each angle. These curious ereatures move freely about
the tanks in which they are confined, assuming various
shapes, and seeking various positions. Somefimes they
crawl up the glass sides of the vessel, where they maintain
their hold by means of the suckers, which always adapt their

length to the spact they liave to reach over. Sometimes™

they iravel on the groond among pebbles, or wind their

i
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clongated trunks worm-fashion round picees of rock, or be-
- tuwcen seaweeds.  When not in use, the suckers appear only
as little teat-like tubereles, and are only converted into legs
when required for use; the estremit y of each, like that of
the suckers of the Starish, sticks to evervthing it touches,
and by means of them the whole body is drawn forward.
Like Star-fishes, Sea-Cucumbers seem to be addicted to
suicide, or at least, sell-mutilation. A specimen which Mr.
\»kLluirﬂ was bringing liome in a jar some months sinee, being
wade uncamfortable by the jolting of the cabriolet, actually
gjected his stomach, turning it inside out, and then threw
it off, together with his liead aud cirele of tentacles. He
then fixed himself on the side of the jar, in a rather atte-
nuated condifion, near the water's edge, where he renzained,
showing sigus of life. At first, of course, Liec was expected
to die very soon, but he lived on; and then Mr. Lloyd be-
gan to hope that Nitore would exercise her remedial power,
and that a new head, stomach, and tentacula might re-
place the old ones. Nor is it certain that he will be dis-
appointed in that expectation. The animal is living still,
and there are some slight signs of the missing organs bud-
f‘--diug forth. The specimen in question is figured in our
Plate X. fig.1, and 15 clonded with a lmlc greenish-brown.
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Among the most curious and interesting species of this )
family are the following :— E——

Psorinus puevis,
Which is small, in its natural shape like a gherkin, with
long digitated feelers, and the suckers of the under side of
the body long, few, and benk; so that when the animal is
crawling, as it does upon stems of Dawinaria, they look like
feet, and the motion is almost like that of walking. ’(

CUcUMARTA GRANDIS.

The Great Sep-Cucwmber is sometimes called the Sea-
pudding, Ile is an immense creature, quite a foot long
when at rest, and eapable of extending himself to the length
of a yard. The body is of a very dark purple colour on one
side, and whitish on the other.

TryoxE PAPILLOSA -

Has iis suckers dispersed all over the body. Tt is two
or three inches long, and, when at rest, of an oval or pear
shape. Its very tough skin has a papillose appearance, in
consequence of the numerous non-retractile suckers, The
following is taken from Dr. Johnston’s account of this spe-
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cies in eaplivity :—* The surfaces of the body were af first

e partially covered with fragments of Shells and Corallines,

which were evidently retained by the suetorial power of the
papillic ; and the animal on being kept a day in sea-water
threw them off. It had a slow progressive movement,
slower than the shadow of the dial, which was elfected by
elongating the papille of one part, fising them to the plate,
and then drawing itsell forward by again contracting those
longated parts.  But the papille were oftener used for the
purpose of anchors than of feet, the creaiures being of an
indolent and immovable character. When stationary it
was ever slowly changing iis outward form ; it was now
shortened and swollen in the centre; then it would relax
itself and become eylindrical ; again, one part would be
blown onf, and another deawn in with a deep stricture, s
if a thread had been tied round ; or, again, the contraction
would begin near -the head, which is then made very nar-
row, and would spread backward, the anterior portion re-
covering its original diameter as the wave of constrietion
passed away ; and sometimes the constriction will spread

- in the opposite direction. It often raised the posterior ex-

remity a little from the surface of the plate and fo one
stde, hut T never suw any curvent flow from the aperture,
. M
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“ The worm having been kepl in sea-water unchanged

for two or three diys, sickened, mud by the more fréqment¥

‘involutions and evolutions of the oral end evinced ils unea-
siness.  Being left unobserved in this state for an liour or
s0, | fonmd on my return that it had vomited up its ten-
tacila, its oral apparatus, its infestinal tube enlire, and a
large number of ovaries which lay about the plate. The
muscular convalsion must have been very greal to have thus
so completely ewbowelled the creature; and yet life w
not extinet, for the tentaenla contracted themselves on be-
ing towched, and the empty skin appeared by its motions to
lLiave lost little of its irritability.”

A great deal of water circulates through these animals,
Dr. Johnston thinking that it is frst forced tlrough the
tubes of the fect, or suckers. The accumulation of water
in different parts of the body at different times causes those
parts to swell o as to change the form in the manuer de-
seribed.

Plate X. represents Mr. Lloyd's self-mutilated Penfacta
penfactes in the horizontal position at the edge of the waler,
in which it lias remained, The two lower specimens arc
from the same collection; they are in health, of a white™
colour, with tentacles orange and black. £
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CHAPTER VIII.

SEA-URCHINS AND STAR-FISHES.

lx'ﬁl!i?[l'.‘\' ECHINUR.—MEANS OF PROGIESSION, —PROTORTIONS OF M.ATER, —

i

DIGESTIVE (HOANS,—ECHINUA MILLARIS, —BPATANGUE, — (DARIS, —
STAR-FIZNER, —THEIRL CLASSIFICATION. —THE ROSY FEATHER-BTAN. —
OPHIOCOM A, —LUIDA, — URASTER,

Sea-Urcniss are distinguished from other Echinoderms by
their more or less rounded form, and by their shelly box or
ease, which is composed of a number of plates united edge-
wise by integuments.  On the shelly plates are tubereles of
various sizes, rounded at their tops, forming Jafls corre-
sponding with socke s in the ends of various spines, which
are movably attached to them by that kind of joint. The
spines differ in size, number, arrangement, and shape, ac-

cording to the genus or species to which the specimen be-

j‘.]ﬂngs. tadiating down the sides, and dividing the box

like the quarterings of an orange, are a kind of canals or
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PP G

depressions, called cwbnlucra, becanse they ave pierced with
rows of holes throngh which are put forth speker-tubies;
like those of Star-fishes and Sea-Cuenmbers, supposed to be
more or less used in locomotion. These animals have a
mouth and a vent : the former below, and the latter in va-
riable positions.  Whatever relative positions these two open-

ings take, the intestinal canal leading from one to ihe other |
is winding, and is aitached to the inside of the shelly case by ¢ ‘

micans of what is ealled an integument, as well as all the
internal lining, with vibratile eilia, and which is connected
with the funetion of respiration. They are believed to
possess also n museular apparatus, which has pulsations, and -
branching veins conmeeted with it, like the heart in more
advanced animals.  They are also asserted lo possess a

pervous system like that of the Holothuriade. l

Means of Progression,

The Fehinide use hoth suckers and spines for locomo-
Gon, OF course only those on the under, or oral side, or
near the base, can be used in this way, To those on the
base and apper part of the sides some other funclions must
be assigned, and it is well known that one organ is ofter

applied to several uses, aswell as several different orzans to
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the same use, cspecially in the lower classes of animals.

TP Botl spines and suckers may come into play when the
animal is erawling among stones or living in holes, the sides
and roofs of which would form fulera. The suckers are
used in attaching the body to rocks, by which means the
animal fixes himsellf firmly in his chosen position.

Professor Agassiz indecd nsks, © How in fact could these

af the body which is never brought into contact with the
ground on which the aniwal moves; and overlung by cal-
= carcous solid spines ; how, I ask, could these flexible tubes
be used as organs of motion®” The Professor furiher re-
marks, “1It is an undeniable fact, ond T have observed it
myself, that it is with their spines that the Eekini move
themselves, setze their prey, and bring it to their mouths,
by turning the rays of their lower edge in different direc-
tions. Dut the correction of an error respeeling the fune-
tions of the ambulaeral tubes does not solve the problem
relating fo their nature and use. "This problem we are yer
unable to solve, as we know nothing more respecting them

¢ than that they are eonnected with the aquiferous system.”
¥ One Professor however may be as good as amother in
= snch a matter, if both have equal opportunities of observa-

~1. small tentacula, situated as they generally are in that part

At
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tion. Professor Forbes saw them move by suckers. Both

Agassiz and Forbes Tiad living Sea-Urchins belore them, -

Both see the spines uscd ; one sees the suckers used ag
well ; the inference is that both are used by the animal
for progression. Mr. Forbes says, he has seen “ Belinus

wiliaris, a Spatangres pwrpurens, and an Awephidotus, all ~

walk aleng the bottom and up the sides of a dish of salt-
water by means of their inferior tentacula; and the first-
mentioned anchored itsell by extending and bending ils
superior suckers, o as to reach the bottom of the dish.”

The manner in which the motion by tentacles is effected
may be casily understood. If we observe the manner in
which those of a Star-fish or Sea-Cucumber clongate them-
selves to reach a point, and then lay hold of that peint hy
the sucker end, we shall see that when a hold is obtaived
by a number of stretched tentacula, they have nothing to do
but to contract in order to draw the whole body forwards.
This is no doubt the way in which, a little at a time, the Sea-
Egg ean and does move along.

The Bhell.

The shell of the Sea-Egg is often seen ornamenting the. A

chimney-pieces of humble dwellings near the sea-side; but
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few, on seeing them, would have any idea of their appear-
ance in o living state, clothed with spines.  The materials
however of which they are composed, consisiing of hun-
dreds of plates nicely fitted together by their edges, and
beautifully armanged in symmetrical order, with their spine-
bearing tubercles, form in themselves unitedly an objeet of
atmiration,  And the manner in which the whole body
mereases in bulk is also interesting in the highest degree.
JThe plates are united by a membrane covering the whole,
and inseried between the edges. This membrane seeretes the
calearcous matter of which they ave eomposed.  The matter
i5 deposited on the edges. Every large or small angle of
every large or small plate, must receive its proper propor-
tion of the deposition in the same time; else, the form of
the whole would not be retained. As in a line of soldiers
abreast turning an angle, the ouler man must march the
fourth of a large circle, and the centre wan that of a
smaller one, while the inner man only turns his own bedy,
so the npper and lower plates of the Kedinme will require
very little addition to their edges to be kept in a radiating
" line with those of the centre, which require large additions
i the same time, to make their share of the middle circum-
ference, and all these proportions must always be kept, or
the form of the whole is lost.

[
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Digestive Organs, —
In some cabinets may be seen n conieal body composed
of a eircle of complicated bones, ending at the apex in o
circle of teeth meeting in the centre. These bones and
teeth are the biting and grinding apparatus of owr Eediiws.
They are placed in the centre of the body, with their grind-
ing surfaces towards each other, and united by very power-
ful museles : altogether a most formidable and complicated
engine of attrition. Scaitered over the surface of the shell
are great numbers of small bodies among the spines, ealled
peddicellurice, the vse of which is not yet ascertained. They
have been considered by some naturalists as parasitic animals
living on the Ledinws. DButb there scems to be little reason
to doubt that they are some organs belonging to the Sea-Lgg
itsell. They are cylindrical bodies, fixed by a slender pedi-
ele, and terminating in a set of pincers. They are flexible,
and bend about in various directions. The pincers consist
of three beautifully sculptured teeth, some sharp aud long,
others shorter. On the possible purpose for which the
Ehinws is provided with these organs, Mr. Saus suggesis
that Nature may have given the pedicellarie, in addition
to the spines and suckers, “as a sort of antenng, partly to
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seize the small animals which serve for its sustenanee, partly
to lay liold of whatever might approach their sensitive skin,
which covers the surfuce of the shell, and thus, in conjune-
tion with the prickles, proiect it from injury.”

The specific charncters of the Fgg-Urchin are, a rounded
body ; ambulacra continuous from mouth to opposite open-
ing ; tubercles of spines imperforate, and spines all in ‘one
form, numerons. It is generally of a purplish or reddish
colour, with spines nearly white, sometimes tipped with
purple,

Shore collectors cannot obtain living specimens ; for it is
a deep-water animal, congregating in great numbers at sea-
boitoms. Bat now that the dredge is in active use, and it
has become a business to supply Aquarians with specimens
of marine zoology, we can get living Sea-Eggs “ o order”
without stirring from our homes.

FEchinus mifiaris is a smaller species, with proportionally
larger spines, which are grooved, pointed, and tipped with
purple.

Spalangus gurpwrens has the body depressed, heart-
shaped, with the mouth forwards and the anal vent back-
wards, so that the animal has both an anterior and a pos-
terior end. ’
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Cidaris papiliata has only one long spine on each inter-
ambulacral plate, and these are long and siraight. A Cidaris; —%
with all its spines perfect and radiating from the central
depressed globe, is a very beantiful olject,

Star-fishes, their Classification.
/
1. The Crindida, or pinaigrade Stars, have arms eapable ——«“{

of independent motion, assisted by cirrhi which spring from '
membranes attached to the arms.— Feather-stars.

2. The Ophiuride, or spinigrade Stars, have no mem-
branes on the arms. They have cirrhi, but the motion is
cffected by means of spines on the movable arms.— Briftle-
#lirs.

3. The dsteriade, or cividigrade Stars, have no true or
independent arms, but their bodies are lobed, or fingered,
and the lobes are channeled underneath, with rows of eirthi
or snckers in the channels, which are the organs of motion.
—Craas- fisk. i

One specimen of each must suffice, They are not sub.
jects suitable to feep in Aquarin, as they do not live happily ’\
in confinement, but soon kill themselves, or otherwize die.

I R e (e
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e CoMATULA TOSACEA.
=

The floey Feather-star is one of the most beautiful objects
in pature, and iz most inferesting on account of a curious
featore of 1fs amimal economy.. Viewed [rom above, it is
scen as n radisting circle of ten feathers, with a smaller
central eircle of fliform appendages. This smaller cirele
lides the union of every two feathers in one joint. In fact,
there are five dowlle plumose arms. The feathery appear-
ance is produced by pinnm on each side of the arms. The
pinnge arc jointed, and end in a kind of claw, DBesides
being of an elegant form, the Rosy Feather-star is splendid
in colour, being of a bright pink, spotted with brown, while
the arms are fringed with transparent cirehi.

Those who study geology are familiar with an object called
the Stone-lily, or Lily Euerinite,which is a kind of lily-shaped
Star-fish growing upon a stem composed of calearcous rings.
The nearest recent analogous form in Europe was presented

by the discovery of a little pedunculated animal of the Cri-
noid race, by Mr. J. V. Thompson, in the year 1523, The
top, or head and arms of this little Stone-lily, was scen to
bear some resemblance to the Feather-star, presenting just
such an appearance as that species might do if placed on a
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stem, It was ealled Penfacrinns Ewropers. Here was a ;
living Enerinite, The eolumn was flexible, and bent af the—a—"
will of the animal ; its base was attached to marine animals

by a broad caleareous dise. In the year 1836, M. Thomp-

son communicated the result of further researches in & me-

woir published in the Edinburgh ¢ New Philosophical Jour-

nal,’ from which it appeared that his Peunfacrinns Evropens

wis nothing but a Featler-sfar in a young state; and that

the Comatula, in focl, began life as o fixed stor and cnded

it as a wandering comet. In other words, the starry head

floats off the stem, and the animal becomes free.

* First, like a polype, bending on its stem,
Its mys are spread, o starry disdem ;

Tt feels new powers, it strogzles to be free,
Then roams at large, unfeitorsd in the s,

In some tribes the reverse of this takes place, and the wni- -
mal, free in infancy, becomes grave and sedentary with age.
The gradations marking the change in Chaatele are traced
and explained by Mr. Thompson. He ebserved the advanced
Pentaerinite beginning to form pinnm ; then the dorsal eirrhi
incrensed from five to nine ; then the detaclied Cowmnatula, in
which the pinne are nearly complete. These small Comatule -K
retain the original yellow colour of the Ientacrinite near
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the fop of the arms, while the lower part and body are
gradually assmming the red colour of the adult Feather-star.

Professor Forbes says, “ When a freshly-canght Feather- -
star i plunged into cold fresh-water it dies in a state of
contraction ; but if not so killed, or clse, if not killed in
spint, it breaks itsell into picces, like an Opliwra.  When
dying, either in fresh-water or in spirits, it gives out o most
beautiful purple colour, which tinges the liquid in which it
was killed. This colour has been long retained in spirits.
The faet was long ago noted by Bartholinus, who observed
it at Naples, and whose observations on 1t will be found in
a note to Fabius Columna.”

“In captiviiy,” says Mr. Gosse, * the Fealher-star sits
upon the frond of a seaweed, or upon the projecting angle
of rock, which it grasps very firmly with its clawed fila-
ments ; o firmly, that it is difficult to tear it from its hold.
When violence is used, it catches hold of its support, or any
other object within reach, with the tips of its arms, which it
liooks down for the purpose, and with its pinnm, so that it
seems furnished with so many claws, the hard stony nature
of whicl 1s revealed by the ereaking, serateling noise they
wizke as they are foreed from any hold, as if they were made
of glass. T was surprised to find that several of the arms
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were unsymmetrically short ; and examining these with a

lens, saw distinetly that each had been broken off :i[lvl.r\i'ﬁS_:.

renewed, the new part agreeing in strocture and colour with
the rest, but the joints weve much less in dinmeter ; and this
diflerence was strongly marked at the point of the union,
the first of the new joints being not more than one-third as
wide as its predecessor. The appearance much reminded me
of a lizard renewing its tadl.?

The full-grown Feather-star penerally frequents deep
water, but comes to shallow pools among the plants of
Lawtinarie in breeding times, It swims by alternating
strokes of its arms, using them in ihe same manner as the
Meelivsee, raising itself from the bottom and swimming back-
wards,

Orntocoua srrnis (Opbinride).

The Daisy Brittle-star is among the most richly coloured
of radiate amimals. Tts central dise is pentagonal, orna-
mented above with variously arranged plates, intermingled
with spines, arranged in such a manuer as to give a daisy-
like appearance to it. The rays arc long, bordered by
spines in rows. They are beantifully bandéd. The Brittle-
stars are very difficull to obtain living and perfect, op ac-

—~
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count of their habit of throwing off their limbs all in picces.
The eommon Brittle-star, lor instance, 1s token sometimes
in great nuinbers together, in a dredge, when they writhe
in and out among cach other with the most worm-like con-
tortions, flinging their arws ubout in broken picees, and
even [rightening, as Professor Forbes obscrves, the very
seamen, who see in their threatening attitudes and suicidal
actions something unearihly and umuatural.  Mr, Gosse
speaks of the Opliscoma rosula, and the bushels of speci-
wens which he dredged, of the most gorgeous hues, “ orange,
yellow, crimson, purple, blue, and white; often arranged in
altertiate angular bands,” and of the exquisite sculptures
which they preserved ; but remarks that although he met
with many specimens of broken arms, he could generlly
secure a specimen he wished for, without any very estraor-
dinary care,

Luvipa rraciuissiva (dsferiads).

The stellate body of this, as well as the lobes or arms, is
flat, covered above with. spiniferous tubercles; the canals
on the under side are bordered by two sets of spiues, and
the suckers are in two rows. A brick-red colour above,
straw-colour beneath. The species varies in the colour of
its arms.  Mr. Bean, of Scarborough, has taken an example
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of the seven-rayed form, measuring eighteen inches across.
Of his experience in the eapture of this species, 1‘ml'cm—-£'
Forbes gives the following mnusing aceount :—

“The fivst time T ever eanght one of these erentures, 1 3
suceceded in getting it into the boat entire.  Never having

seen one before, and guite unconscious of its suicidal powers, .
I spread it out on a rowing-bench, the betfer to admire its ’
form and colours. On attempting to remove it for preser- |
vation, to my horror and disappointment, 1 found only an -._#\
assemblage of rejected members. My conservative endea-
vours were all neuiralized by its destruetive exertions, and

e

it is uow badly represenied in my cabinet by an armless
dize and a discless arm.  Next time I went to dredge on

AR e - e

the same spot, and determined not to be cheated out of a
speeimen in such a way a second time, I brought with me
d bucket of eold fresh-water, to which avticle Star-fishes have
a great antipathy, As 1 expeeted, a Luida came up in the
dredge, a most gorgeous specimen.  As it does not generally
break up before it iz raised ubove the surface of the sea,
cautiously and anxiously T sank my bucket to a Jevel with
the dredge’s mouth, and proceeded in the most gentle man-
ner to introduce Luida o the purer clement.  Whether the-
cold air was too much for him, or the sight of the bucket
tao terrifie, 1 know not, bot, in a moment, he proceeded to .
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dlissolve his corporation, and at every mesh of the dredge
= o lii=fragments were scen eseaping.  In despair T grasped at
the largest, and brought up the extremity of an arm with
its terminating eye, the spinous eyelid of which opened and
closed with something exceedingly like a wink of derision,”

Uraster puness.—(Plate XVIL apper figure.)

The well-known common Cross-fish is most generally
--geen of a buflish eolour, although it is sometimes bright
orange, purple, or red. It has generally five rays, which
are ronnded and taper to a poiut. The back of the disc
and arms are spinous. The prineipal row of spines on the
centre of the rays forms a kind of keel. The canals under-
neath are bordered by spines, and by adhesive, ambulatory
suckers. At the extremity of each ray the eyes are found
surrounded by o circle of movable spines.  The mouth is
protected by spines.
Of this species, Mr. Gosse gives an acconnt, in reference
to its suicidal propensities, of a case that came under his
observation. That gentleman bad a specimen five inches
'~ long which had been dredged in Weymouth harbour. When

first put into the tank, the specimen appeared quite at home
: and was quite lively. Tt had five rays, two of which were
o N
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small.  All at once it threw off a ray, and scemed to be

marching on without being sensible of the loss; the Tty "<

that was left behind appearing to retain its vitality some
time afterwards, moving iis suckers, sometimes relaxing,
then tightening their hold, but the limb was not advane-
ing. In seven hours’ time, all the rays but one were thrown
off, or rather abandoned, as they remained, with their suckers
active, sticking to the sides of the glass. The body in the

meantime walked on with its single ray alone. When one

ray had been thrown off, the remaining rays seemed 5o equi-
distant and the skin so entive that the narrator eould not,
bythe most careful serutiny, find the point from which the
rejected member had been separated ; but when the other
rays were gone, the poinis of separation were visible. The
{’ross-fish eontinued walking about on one leg, which how-
ever fell off in the course of removal to another vessel: the
dise eeased to move, and soon died.

Thus a slight dash of melancholy may be introduced oe-
casionally to vary the amusements of a Zoological tank.

Plate XVIL. fig. 1, represents a specimen of Ulraster
rubens from Mr. Lloyd’s collection, which, having lost two
rays, is having them replaced by young growing ones. Tigs.
2 and 3 are Goniaster equestris.
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CHAPTER IX.

SEA-WORMS,

GENXERAL DESCRIPTION. —CLASSTFICATION, —OUT-DOOR STUDIES, —SENFLLA
CONTORTUPLICAT A ——ANTHITRITE EGEANA. —BADELLA TUAULARLA,—=8A-
LELLA ALVEOLATA.—TEREDELLA CONCHILEGA.—NEREIS DILINEATA.—
AFHRODITE ACULEATA.

Marixe Annelids, or Sea-Worms, belong to the same

class as Earth-Worms and Leeches, many of whose cha-

racteristics they possess in common. All are eurious in
their structure and habits, while some are extremely beau-
tiful.  They ave all more or less elongate and eylindrical
in form, and their bodies arc capable of contraction and
clongation. They derive their class appellation from the
fact that the body i composed of annular joints, or rings,
united by a flexible skin. The first joint being variously
modified s a head, and the last as a tail ; the intermediate
ones are generally very much alike, The heads of some
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marine Worms are furnished with eves, some with tenteg

and the mouth-apparatus is in many species formidabdie,
suited to the carnivorous propensitics of the race. Most of us
know ihe three-cornered bite of the Leech; and his brethren
of the ocean are not behind in their powers of wounding.

Coming to characters in which the Annelids differ from
each other, we may notice the general divisions into which
they have been cast.

The Apoda perform locomotion by means of sucking dises,”™
and have no fooi-like warts or bristles.

The Chelopoda move by means of bristles placed in
bunches on wart-like protuberances.

Those of the former order are Lecches or-deech-like ani-
mals, a fine example of which iz seen in the Ponfoddella,
which has a long warty body and a very obvious enp-like
sucker at each end. It is marine.

Those of the latter Order present many interesting pecu-
liarities, some of them are among the prettiest objects of
the tank.

Some of the variations are expressed in a homely way by
lugh Miller, in his work entitled ¢ My Schools and School-
masters.” The following passage will be read with plen-
sure, for it has about it all the fresliness of nature.
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“ Nor was it merely with the edible that we busied our-
setves on these journeys: the brilliant metallic plumage of
the Sea-Mouse (dphrodita), steeped as if in the dyes of the
rainbiow, exeited our admiration time after time.  And shill
higher wonder used to be awakened by a muoch rarer An-
nelid, brown and slender as a picce of rope-yarn, and from
thirty to forty feet in length, which no one save my uncle
had ever found along the Cromarty shores, and whieh, when

“broken in two, as sometimes happeued in the measuring,

divided its vitality o equally between the pieces that each
was fitted (we could not doubt the experiment of Spallanzani)
to set up an independent existence and ecarry on for itself.
The Annelids too that form for themselves tubular dwellings
built up of large grains of sand always excited our interest.
Two hand-shaped tufts of golden-hued setewe, furnished how-
ever with greatly more than the typical number of fingers, rise
from the shoulders of these creatures, and must, I suspect,
be used as hands in the process of building; at least, the
hands of the most practised builder could not set stones
with nicer skill than is exhibited by these Worms in the
setting of the grains which compose their cylindrical dwell-

-ings,—dwellings that, from their form and structure, seem

snited 1o remind the antiquary of the round towers of Tre-
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land, and, from the siyle of their masoury, of old Cyelopean
walls. Even the mason wasps and bees are greatly infermor —%
to these mason Amphitrites.”

SerruLa coxrorturLicata—(Plate L. fig. 1.)

The fan-like and pectinated gills of Serpwia, with their
curious stoppers and twisted shelly tubes, give a very lively
and animated appearance to an Aquarium, With the lower
part of its shell attached to empty shells, stones, broken-
glass and pottery, it rears its upper or later cireles to an
elevation, from which the gorgeous paraphernalin of lis’
head protrode in proud areay, or into which they shrink
when danger seems to threaten, The tubes, if followed in
their twistings, will measure some inclies in length, and are
about a quarter of an inch or more in diameter. The same
lines of growth as are seen in the shells of Mollusca mark
the successive additions to its length. * The mouth of the
tube is slightly expanded, and similor cxpansions lower
down mark where successive mouths were formed. Those
beautiful fans which you see projected from the tube are
gills. They constitute a fringe or frill, open in front and
sinnously bent inwards behind. On minute examination,
you find each filament of the fringe is a delicately-formed
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comb with long teeth, Besides the gills, you observe a
comfal body on a stem, with its apex downwards, and while
wondering what it 1s, the animal, perhaps alarmed, furls his
fan and pops into his hole. Now you sec the nscof this
organ ; for when the worm has drawn his breathing appara-
tus safely into the tube, he shuts himeell in by drawing this
conieal body after him and enclosing the aperture. 1t 35, in
short, a stopper.  He had a pair of tentacles ; one of them
remained small and undeveloped, while the other was ex-
panded and developed for the admirable use to which we
have seen it put.

But how does the Serpu/a mannge to ercep up and down
lis shelly tube so rapidly, withdrawing so instantaneously
when alarmed or disturbed? Along the sides of his body
are seven pairs of tubereles, with a bunch of bristles in each,
which may be pushed out or withdrawn. Each bristle,
when microseopically examined, is seen to be ““a transparent,
horny, vellow shaft, the extremity of which dilates into a
slightly enlarged knob.. This is cleft into fonr points, three
of which are minute, but the fourth is developed into a long,
slightly divergent, highly elastic, tapering and finely pointed
spear.” By pushing these bristles agninst the sides of the
tube, and prizing up the body by their means, the upward
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movement is effected. The retrealing motion is performed
by a minute, ribbon-like muscle, on which are fixed nfany
thousands of hooked teeth, which firmly hold to the inner
hning of the tube, while the muscles contract with a jerk
aud draw the animal down,

Asenrrire () Eoeawa.—(Plate 1)

On first visiting the Zoological Society’s collection, I no-

ticed spring up between the stones in a centre tank a trans--

parent, bell-shaped cup, formed by a cirele of fan-like folds.
At the outer angle of each fold was a stifi-looking rib, end-
ing in a free, projecting point. The bell was about an inch
ligh, was placed upon a neck or stem, and had a funnel-
shaped hollow in the centre, towards which the inner angles
of the folds converged. Tt was not like the Anemones, for
there was no body to be seen ; and if the ribs, or projecting
points of the ribs, were tentacula, they were exceedingly
different from those organs in general. It was more like
Subelli, ihe feathery expansions of whose gills ave such plens-
ing objects, but there was a one-sidedness about these, that
was unlike the circalar funnel of my stranger,  Presently,
while wondering what it could be, it suddenly contracted,
folding itselfl up exactly as we do an umbrells, and looking

- -
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very much like one on a small scale,  After stopping for a

+—moment as if in hesitation, with its folds contracted, it made

>

another sudden movement and was lost among the stones.
It was not long however before it reappeared and reopened.
On inquiry I found that others as well as myself had been
puzzled by this pretty creature. Not only did no one at
that time know what it was, but no one knew how it came
where it was. Perhaps, like Topsy, it would say if endowed
with speech, “’Spees I growed ! I frequently refurned to
wateh its habits, which I found very interesting. Not only
did it flap up its folds when retiring, but frequently also for
the purpose of getting rid of any morsels that were disagree-
able to it, which were shot up ten or twelve inches by the
action, This was often repeated ; and sometimes the stroke
was repeated with such regularity that a person uoticing the
successive columns of ejected water exclaimed, “ Well, I
never!”  “Never what # asked his companion.  * Never
saw a water-thing smofe.”

It turned out to be a worm of the same species that was
discovered by Professor Forbes in the Hgean Sea, described
but not named by him in a communication to the © Annals

- and Magazine of Natural History,” and published by Chénn

in his “Illustrations Conchyliologiques’ under the name
which we apply to it above.
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It is a curions eircnmstance that two such animals as this

Annelid and the Actinoid deseribed in the same comuitii=—

should have been
dizcovered in the JFgean at the same time, and also subse-
quently have made their appearance contemporancously as

cation, and since named © Edwardsia)

Dritish species ; the one obtained in numbers at Tlfracombe,
by Mcr. Lloyd, the other springing up spontaneously among
aravel in the Regent’s Park tanks. Both present anomalous
characteristics, distinguishing them from the rest of their-
class ; both form new links in the chain of beings ;—the
one a free Actinoid and the other a free Worm, both in-
vesting themselves with a leathery sheath of their own
secrefion.

The Fpean cxample of our dwmphilrite (?) is deseribed
as living in sand where the sea is three or four feet deep;
its position being indicated by funnel-shaped cavities, when
the gills are not expanded. The flower formed by this circle
of gills we have described above; il touched, it suddenly
contracts and shrinks into the sand. Tis body is a ringed
worm which moves freely up and down in the case. The
case is gelatinous and smooth, slightly constricted in cor-
respondence with the rings of the body. It tapers to a
point at the posterior end, where it is made solid by filling

!
]
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up behind the animal.  Tn this respect our Auwphitvite re-

#~ sembles some species of Mollusen, which fill up the cavities

o

of their shells behind them, still, as the shell grows, keep-
ing their bodies near the open end of the cavity. The body
consists of a hundred and forty rings of a reddish-brown
colour, with paler belts between. Each ring has a con-
tractile tult of bristles on each side, serving as feet.  The
flower-funnel consists of two faseiculi of long filaments
-webbed together; each filament furnished with a finer set
of filaments on tleir inner edges. Currents of water are
seen continually flowing up and down this funnel very ra-
pidly, caused by cilia on the secondary filaments. Our soli-
tary specimen is very pale compared with the Alreans, which
have more of a purple tint; its circle of gills make a very
pretty lower nevertheless. I follow the French author in
applying the name as above, but only do so provisionally,
agreeing with the late lamented Professor Forbes as to the
probable necessity for giving it another generic appellation.

" SADELLA TUBULARIA.

}\ Our London collections contain living specimens of this

wagnificent Worm, which forms a stiff leathery tube, almost
like the shell of a Serpule in appearance, but not so in
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structure. Tt presents a beautiful double fan of gille, al
the end of its projected tube. 1t is rather a large Worm;,—*
. beset with the usual bundles of satiny bristles, golden
tinted. The fans are broadly plumose and spirally eurved,
forming a kind of shallow fununel, white and brown banded.
Mr. Gosse has noticed, in another species, 8. vesiculosa, a
power of reproducing mutilated parts, and even forming en-

tirely new fans. |’

SABELLA ALVEOLATA.

Congregations of this Worm make parallel tubes of sand,
fitking into each other, and composing a mass resembling
a honeycomb. Entire floors of caves are sometimes covered
with this strocture. The species 15 commonly called the
¢ Honeycomb Wora”

Tereperra coxenineea.—(Plate L fig. 2, 3.)

In turning over loose stones and gravel on a sandy shore
at*low-water, you may find very brittle tubes composed of
minute pebbles, grains of sand, and small shells, neaily
fitted and cemented together. They are the work of a
marine mason, who has built them for his own oceupation. 4\\
The Terchelln 1= o worm, which, instead of the fan-like

[
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comb of gills displayed by the Sabelle and Serpule, only puts

& forth a truncated head adorned by a great number of long

thread-like tentacles. These tentacles, wandering far and
wide, adhere to little specks of sand and bits of shell, which
they bring together and cement in a eircular wall, o as to
form their tube. This gravelly dwelling is not made, like
some tubes, by the mere forfuitous rolling together of par-

ticles in the glairy seerefion surrounding the body of the

‘amimal ; but regolarly and systematically laid on, fragment

by fragment, to the edze of the structure. At the larger
end of the tube may be observed a number of very thin
branching tubes, formed of more minoie grains of sand.
These are sheaths, with which the working tentacula have
I-l:illl]ui'm’j.]lj' clothed themselves, and:from which they have
withdrawn.

Specimens in caplivity were observed by Mr. Gosse to
abandon their tubes and erawl about the glass jar by means
of their tentacles, which adhered to its sides. They also
ereep, body downwards, on the surface of the wategin the
same manner that Water Snails do. Individuals may be seen
at the present time (or might have been a week or two sinee)
vorking away in the construction of their britile habita-
tions, both at Mr. Lloyd's establishment and at the Park
Gardens.
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NEREIS BILINEATA, — .

The Tiwo-fined Worm 15 of a light red eolour, with two
white lines running all down the body. 1t has been observed
to imhabit the deserted shells of Burecinwie, in connection with
the Herwit, or Soldier Craf, Paguerns Bernhardus,  While
fceding the latter, Mr. Gosse observed the worm io pro-
trude from between the body of the Crab and the Whelk,

glide round the Crab’s cheek, pass between the upper aud”

lower foot-jaws, seize and carry off the morsel of food, re-
treating with it into his hole to consume it at leisure. "Some-
times the Crab would put his claws into the hole and recover
the prize; sometimes he would startle the Worm and make
him let it go; at other times he would submit to his loss
and disappointment like a philosopher : a curious associn-
tion this, between the ““soldier™ and the “ ¢hieft”

APHRODITA ACULEATA.

The common ™ Sea-Monse™ atiracts atlention by the

N - L = - . » 3
shining metallic lustre of its coat of bristles. Mthough a
worm in nature, its shape is oval, and its figure plump.

It 1s frequently met with iu dredging over muddy ground, -

and 1s sometimes thrown up on the beach. It is three

a-i_
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or fonr inchies in length ; the back is of a muddy or mouse-
colour ; the sides elothed with silky hairs which reflect the
prismatic colours of the rainbow. It crawls by means of
bunches of stifl bristles, which terminate in sharp, barbed
claws.  On its colours, as observed in the Aquarium, Mr.
Gosse makes the following remarks: “Perhaps it is most
beautiful by candle-light, where red and orange reflections
predominate ; by day, pearly greens and blues prevail. This
difference is owing to the position of the light, and the angle
at which it is reflected. Thus, il the eye glanee along the
bristles towards the light, which is reflected at an obtuse angle,
the retlected rays will be lilag, passing into uliramarine ; if
the angle of reflection be a right angle, the rays will be
green ; if the light be between the observer and the aniinal,
not directly but obliguely, so as to make the angle wore or
less acute, the reflections will take yellow, orange, scarlef,
and crimson hues.”

The dphrodite in crawling lifts up its iail and folds it
into a groove above; the groove so formed leads to an open-
mg in the hinder part of the back. We lear of false bot-
toms, but this creature has a false back. That felt-like skin
-an the back is merely an outer covering through which is
filtered the water as it passes to the breathing apparatus.
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I is thus strained before it iz used, aud leaves the muddy

sediment which imparts the peculiar colour which we sb-#

serve.  Underneath this false back in an ample cavity, at
the boitom of which is the true dorsal skin. Upon this we
find two rows of overlapping plates, which are the breathing
apparatus ; these plates being alternately elevated and de-
pressed.  When elevated, water comes through the felt and
fills the cavity; when depressed, it is expelled at the poste-

rior groove, from which intermittent currents may be seen -

to flow. :

Plate 1. contains,—fig. 1. a group of Serpula contortupli-
cata, showing the varieties in colouring of the fans. Fig. 2
is the curionsly constructed tube of Terebella ; and fig. 3

is the worm out of its tube, from a specimen in Mr. Lloyd’s-

collection.

R — S —

e IS



193

CHAPTER X.
NIGHT-LIGHTS AND ENTOMOSTRACA.

 NOCTILUCA MILLARIR, —ENTOMOSTRACA,—DR, DAIRD'S ACCOUXT OF THEIR
HARITA. —CHIROCETHALUS DLIAPHANUS, —ARTEMIA BALINA.—CYPRIDE.

=—LYCLOPS QUADRICOENTS, —LERXEONENA SPRATT.E.

* Awaked before the rushing prow
The mimie fires of ocean glow,
3 Those lightnings of the wave,
Wild sparkles erest the broken tides,
And, Aashing round, the veseel’s gides
With clfish lusire lave;
While fur bohind, their livid light
To the dark billows of the night
A blooming splendour gave."—Scotd.

SeeakING of the animalenla which, like the land glow-

worm, shine with their own light, Pennant says, * While

rowing at night, I have scen the whole element as if on fire

A_:Lrouml me; every oar spangled with them, the water shin-

" ing with more than ordinary brightness. I have taken up
o
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some of the water in a bucket; seen them for a short time

illuminate the whole and then disappear.” On our-own---

coasts, thiz magnificent effeet, produced [rom gimall couses,
has often been witnessed by those who, during the summer
nights, are out at sea. Among the marine animals produ-
cing this effect is the beautiful Nocfilnea, an excessively
minute globular animaleule with a tail setling out from a
small indentation, which seems by its jerks to be the organ
of locomotion. In the Mediterranean, as well. as on our
own seas, this creature is seen in myriads, lighting up the
waves as they strike against each other or objects in contact
wiih them.

Spis, the traveller,. tried some interesting experiments
with sea-water when thus illuminated. He bad some of
the water placed in buckets, and found that the hand or
any other object dipped in the water shone with o phospho-
yescent light.  When the water was shaken, the lights
weemed to be eliminated like eleciric sparks. The minule
olobules, when examined with a microscope, were found to
be of various sizes, but all minute, and it does not appear
that {he whole body of any specimen is illuminated at once,

but different parts at different times. It was observed that_d

each one had at one end a small, navel-like opening, within

\\..
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which were moving filaments inside the skin, which appear

a5 il destined to protrude for the purpose of atfaclment.

Dark spots were also noticed, within which Spix supposed
might be ecither the spawn or the undigested remains of
prey. These little creatures soon die when taken out of the
sea, but while still living they seem to associate in groups
caused by mutual attraction, when in their mdividual
movements they come within the radius of the attracting
power.  Asthey are never seen in salt-water during the day,
it appears probable that they may sink to the bottom and

_rest there until night, and, like

“The merry elves of Fairylond,"”
wait to enjoy their gambols
By the meonbeam’s sportive light ;"

themselves supplying a fctitions r{;scmh]:'mcc, when the
rcal beams of that luminary are wanting, or mingling their
lesser cornseations with liers in sportive rivalry.

The position of this sparkling atom in the scale of nature
is very uncertain, but the impression generally entertained
iz that it has a considerable affinity with the Feraminifera,
although it has no shell. 1 should have rather supposed
that it would come nearer to the Meduse, several of which
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are luminous. Buot since this Work is not uudl;.'rtukcn for

the purpose of settling doubtful affinitics, 1 must leave Hhis —-

question with a confession of incompetence. IM_T object is
rather to collect and to present to my readers the results of
observations made on water-animals imprisoned for the pur-
pose in vessels of their native clement.

How many of the Infusoria may yet turn out to be lumi-
nous we do not know, but many of the Aunelids, Medusme,
and fishes are known to be so. Dr. Baird gives an account
of luminous appearances oceasioned by Entowmostraca. He
tells us of “the broad bright flash, vivid enough to illumi-
nate the sea for some distanee round, while the most splen-
did globes of fire were seen wheeling and ecarcering in the
midst of it, and by their brillianey outshining the general
light.” Dr. Baird drew a bucketfull of water, and “allowed
it to remain guiet for some time, when upon looking into it in
a dark place, each animal could be seen distinetly emitting
a bright speck of light. Sometimes this was like a sudden
flash, at others appearing like an oblong or round lumi-
nous point, which continued bright for a short time, like a
lamp lit beneath the water, and moving through it, still pos-
sessing its definite shape, and then suddenly disappearing.
When the bucket was sharply struck on the outside, there
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would appear at onee a great number of these luminous
Bodies, which retained their brilliant appearance for a few
seconds, and then all was dark again. They evideutly ap-
peared to have it under theiv own will, giving out their light
frequently at various depths in the water, without any agi-
tation being given to the bucket. At times might be seen
minute but pretiy specks of light darting across a picce of
water, and then vanishing; the motion of the light being
exactly that of a Cyelops through the water. Upon remov-
ing a tumblerfull from the bucket and taking it to the
light, a number of Cyelopes were accurdiﬁgl;.r found swim-
ming and darting about in it.” These observations lead to
ihe conclusion that the large gldbes of light were Meduse,
and that the more generally spread flashes were occasioned
by the lanterns of thousands of minute Eunfomostraca.

Entomostraca.

The minute Crustacea deseribed under this name include
many species of exceedingly different forms and hnbits,
~ They are found in ponds and ditches in great numbers, as
well as in nooks and corners of marine tide-pools, and the
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parasitic sorts are taken from the fish to which they adhere.
They abound in water which we daily drink, and whieh™ ™
quenches ihe thirst of our eattle. They are believed to be
of grcn—t‘usc in the economy of Nature, in ventilating the
water, especially the standing pools, which might otherwise
soon become puirid, while they give food to many marine
and fresh-water animals. Dy some authors they are consi-
dered, as a class, to be vegetable feeders, but actual obser-
vation seems to contradict this, especially in reference to
ihe Cyprides.  “In a vessel,” says Dr. Daird, “in which I
have kept full-grown Chirocephali there were mixed with
them many specimens of the Cypris fristriata. In a few
days the Chirocephali miglit be seen to become languid in
their movements, and assume an unlcalthy appearance, The
Cyprides had become their deadly enemy. They might be
seen ever and anon to fasten themselves to the delicate feet
of the poor Chirocephali, and wolully impede their course
through the water; and when, either from these aunoyaneces
or from any other cause, they ceased to be able to move
with any degree of rapidity, hosts of these little carnivora
might be observed to attack them before life was extinet,

anticipating as it were their victim’s death. Then, when -

life had foirly ceased, they rioted, as it were, upon their
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flesh, and in a few hours little but the external covering
wis left.”

In speaking of “ Night-Lights,” I have already quoted
Dr. Baird's observations on some of the Exfomostraca, and
here must mention, that having had but little oppertunity
of investigating these little creatures mysell, this part of our
book must fake the character of a compilation more com-
pletely than some of the others. Dr. Baird’s work on the
subject is so full of interest to all who appreciate the study
of Nature, that we trust the few extracts which will be here
presented from it will rather have the effect of inducing per-
sons to read it, than of satisfying them with what little they
find here. A glass of water from the spring will not lessen
# desire to visit the fountain-head. What I intend to do
is just to give a few extracts showing the nature and habits
of the Eufouostraca, as derived from observalions, most of
them on living specimens in water.

They are all aguatic; they are covered with a shell or
carapace, which is either horny or coriaccous, somelimes
found of one piece, in other cases of two picees, resembling
the valves of a bivalve shell. Their gills are attached either
to the feet or organs of mastication. Their fect are jointed
and hairy. They mouli, or change their shell, as they
grow.
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CHIROCEPHALUS DIATHANUS,

This is one of the most beautiful kinds, frequenting pools
of water. From its general form and exquisite, iranspareney
it has been called the “Fairy Shrimp.™  “They swim upon
their back ; and in fine warm weather, when the sun is not
too strong, they may be scen balaneing themselves, as it were,
near the surface by means of their branchial feet, which are
in constant motion. On the least disturbance however
they sirike the water rapidly with their tail from right to
left, and dart away like a fish, and hasten to conceal them-
selves by diving into the soft mud, or amongst the weeds at
the bottom of the pool. They are nearly transparent, and
are of a reddish colour, with a slight tinge of blue in some
parts.”  “When placed in a glass of elear water,” says
Prévost, © the elegance of its form, the ease and softness of
its movemenis, its silvery transparency or its brilliant co-
lours, its large black eyes, the small spot which it carries
on its head, the crown of the male, are a beautiful sight,
which the most indifferent observers cannot sce without
pleasure.” When young the cyes of this little crustacean
are represented by a single spot befween the antenne in
front of the head; a pair of well t]|=-.1.rv::l1:rpv|3rlr pedunculated
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eyes afierwards appear, to which the muscular and nervous
« grganization is gradually transferred, leaving the original -
single eye a mere disconnected spot !

ARNTEMIA SALINA.

It resembles Chiroccpkalus, but is confined to salt-water,
and, as it seems, the salter the better ; for it abounds “in
the Salterns at Lymington, in the open tanks or reservoirs

k where brine is deposited previous to boiling,” attaining by
evaporation a strength of saltness that destroys other ani-
mals. By the rapid motion of their feet they assist so ma-
terially in clearing the brine that the workmen take care to
stock with them these tanks where they do not so much
abound. “ They are manifestly omnivorous, swallowing
everything that comes in their way. Like the Cliroce-
phalus, the undulatory motion of their branchial feet causes

~ a current of water to flow in the kind of canal formed
between them, which carries everything within reach to
their mouth. TIn this way we see them devouring their
own young.” ““If we observe,” says M. Joly, “in a small
quantity of liquid, the mother at the time of parturition, we
ee the young group themselves round her body, and there
is nothing more pretty, graceful, and agile, than this little
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troop. Dut scon the scene changes; one, two, or three
young ones are involved in the current which the motion-of —*~
its fins caunses, they pass into the guiter situated between
these organs, and from thence come to the month of the
mother. She at first disperses them, as being inconvenient
bodies—perhaps she may even wish to spare them ; but soon
afterwards they present themselves again, and are pressed
upon by the stiff hairs which form the branchim, then by

the papillie, lastly by the jaws, they arrive at the mandilles #
reduced nearly to a pulp, and they are swallowed as any
other substance would be.” Their chiel enemy is a salt-
water beetle.

CirRIDE.

The Cypride present the corious anomaly of insects or
crustaceans the bodies of which are covered by a carapace
sembling o bivalve shell. Their eyes are single and fixed ;
their jaws are branchiferous ; their feet in pairs, adapted for
. locomotion ; they erunviete, or renew their shell, as soon as if
becomes too small for the body. It is then thrown off com-
pletely, and the hairy coverings and cases of even internal
parts of the body are got rid of to be renewed.  * These-
litile creatures seem to be very lively in their native ele-
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ment, being almost constantly in motion, either swimming
abeut tapidly by the action of their antennw, or walking
upon the plants and other solid bodies floating in the water.
Instead of being fixed in one place, and condemned to live
amidst eternal darkness, like the molluscons animals to whieh
they bear such striking resemblance in external covering,”
# they,” to use the words of BMiiller, * by opening their
valves enjoy light and move at their will, sometimes bury-
; _*\ ing themselves in the mud, sometimes darting through the
water, the humid air of their atmosphere.  If they meet any
unforescen object, they conceal themselves all ab once in
their shells and shut the valves, so that foree and address
scek to open them in vain.”  Cypris having two pairs of feet
has been called a “ quadruped erustacean ;" but the Cyélere
has three pairs of feet. The former belong to fresh water,
the latter are mostly marine ; the former swim, but the latter
do not ; they walk among the branches or leaves of Conferve
or Fusi, where they delight to dwell. - When shaken out
from their hiding-places into a bettle or tumbler of water,
they may be seen to fall in gyrations fo the boitom, without
ever attempling to davt through the watery element, as is
the caze with the Cyprides. Upon reaching the bottom they
open their shells and creep along the surface of the glass;

&+
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but when touched or shaken they immediately again with-

draw themselves within their shell, and remain motionless.

“This inability to swim is no doubt owing to the want of
those pencils of long hairs or filaments which adern the su-
perior and inferior antennwe of the Cyprides, and which we
~ have seen are the organs by which they swim.”

From an observation made by Dr. Baivd following the
above gquotation, it is evident that when-it was written the
means had not been discovered of keeping salt-water ina
state fit to sustain life in marine animals. That gentleman
states that the rapidity with which salt-water, when kept in
a small vessel in a room, became putrid, was so great that
he eould not extend lis information so much as he could
have wished ; at the same time expressing an opinion that
“the labours of any inquirer after them would assuredly be
rewarded with much succes=” Now that such facilities are
afforded for inquirers, by means of Aquaria, surely some will
be found to take up this family and complete its natural
history.

CyYCLOPS QUADRICORNIS

Has a horny covering, and is something like a tadpole in-

shape, with one eye and a long plated tail. The female
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carries an egg-bag externally, one on each side of the body.
= “ M. Jurine inslituted some experiments upon the €. guad-
ricornis, to sce how far this power {of reproducing mutilated
members) existed in this family. In his first attempts he failed,
the animals having died before they woulted, and without
showing any change in the mutilated members. At length
however he succeeded. He cut off about two-thirds of an
anfenna pf a female, which lived and moulted, reappearing

t after moulting with beautiful, perfect, new antenne, the old
one of the cast shell not having shown the least indication
of a change.” “ Bome authors have asserted thal these
insects possess a wonderful power of resisting drought, and
that when, by reason of the summer heats, the marshes be-
come dried up, the litile creatures do not die, but as soon
as the mud is again moistened by the rain they recover en-
tirely. Jurine doubted this, and commenced a course of
observations to prove that they have not this faculty. e
sclected twelve of the Cyelops quadricorais, removed them
out of the water, and allowed them to remain fifteen minutes
dry; seven of them he found to be irrecoverably dead, the
remaining five revived. Agnin he selected twelve others, and
/\gﬂnwcd them to remain twenty minutes dry; eleven out of
the twelve died. A third time he selected twelve, and after
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exposing them to the air in a dry slate for twenty-five ’
minutes, he found that all had perished.” -

Whatever may be thought as to the conclusiveness of these
experiments, it scems certain that the power of the insects
to resist cold is greater than that which enables them to
resist drought. Miiller  exposed some individuals in a
glass vessel to a freezing air, and, when fully frozen, he con- :
tinned the exposare for twenty-four hours. At the end of :
that time he placed the vessel containing their bodies in a i\
warm bath, watching the effect of this upon them frequently J
doring the suceeeding twenty-four Lours, but without seeing
any motion. Next morning however upon looking into the
vessel he observed, not without wonder, the insecls alive,
and swimming about as beflore eongelation, the females with
their bags of egzs adhering to them as usual”

The Lerneade are a parasitieal family, which by various
means attach themselves to fish upon which they prey. lu l
some cases this is done by means of the foot-jaws, which
are strong and hooked. * In others it is by means of two
long appendages springing from the upper part of the
thorax, one on each side, and uniting at the tip, forming
at their junction a sort of round button. In a third set
again the organs of attachment are a series of horns or ap-
pendages proceeding from the sides of the head.” -



ENTOMOSTRACA. 207

As, when seen in the adult state, the ferveade ave always

& immovably fixed upon the fish upon which they feed, their

g

motions are principally of a secondary nature. J5#4 the un-
happy fish, it is frue, they are moved about briskly enough
from place to place, but e the fish their motions must be
very confined ; for in their case

“The Inbours of o morial life "

consist simply in drawing in their food and propagating

. their kitd. :

An interesting question here arvises, as to the means h}"
which they originally obiained their position? For they
have no feet or swimming organs to propel them, and no
eyes to show them the way. The answer to this question
consists in the fact, that in their young state they are difler-
ently constituted, and possess an eye, and in some degree
the power of locomotion. “ When they first come out of
the ezz they arc of an oval shape, and very much resemble
the young of the Cyelopide. They possess a large eye,
situated in the centre of the anterior and upper part of the
body, and are provided with two pairs of swimming feet and
a pair of joinied antennwe. As in the Cyelopide, the young
FLerncade cast their skin repeatedly before they arrive at
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matarity:  After first moulting, the body is seen plainly
divided into two parts, the anterior of which is furnished o
with three pairs of swimming-feet, and the posterior with

iwo pairs of swimming-feet. No doubt there are a good
many stages of development to go throngh before they as-
sume the mature form, but it has not yet been possible to
follow them out, Tt is not the least curious part of the
history of these singular-looking animals, that the young
should thus stand on a higher stage of development than A
‘the mother; and that their progress from youth’ to ma-,
turity should be in the direetly opposite ratio to that of
all the other Crustacea. At what period of their existence
they fasten themselves upon their prey is at present un-
known ; but no sooner apparently does this happen than the
eye disappears, and the feet either disappear also, or are

\

transformed into other organs.”

LERNEONEMA SPRATTE

Is a long cylindrieal body, with two posterior appendages
and a narrow neck. It has the hLead shaped like the head
.of a harpoon, on each side of which is a hook turned back-
wards. When the creature attaches itsell to the head, near -
the eye, of the Sprat, it buries its head in the substance of
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the poor fish, from which it cannot be extricated without
< tearing the neek off, the two side hooks taking so firm a
hold in the flesh.  In Sowerby's “ Misecllany * is a figure of
an unfortonate sprat so ormamented, locking as il some
submarine bull-fighter had baited him with harpoons and
gay streamers. A curious mistuke was committed by De
Blainville in reference to this plate.  Secing the body and
posterior appendages drawn as attached to the fish, with the
head invisible, and then a separate figure of the head and
‘neck as taken out of its burrow, that anthor copied the
figures and deseribed them as two distinet species.

The ouly opportunity I have had of observing a living
specimen of the Entomostracous division of Crustacen, was
that afforded me by the attendant at the Zoological Society’s
Fish-house, who had just taken from a pike a specimen of
Argulys folincens, which is in the habit of iui'r:s:ting many
kinds of fresh-waler fish, such as carp, trout, stickleback, and
pike. It is about the tenth of an ineh in diameter,—a very
interesting object for the microscope. It is of a rounded
oval shape, and looks like a broad shield, within which the
body, eves, legs, and mouth appear, leaving outside the

_A—margin, only the tail and hind paiv of legs. One pair of

(s0-called) legs is converted into a pair of flexible eylinders,
P
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terminating in sucker-cups, by means of which this parasite
fixes itsell upon its prey. It i3 not however 'mmm\'::b];‘ il

tached to the fish upon which it lives, for it ean detach itself f
for a time and swim frecly in the water, indulging in merry Y

gambols, one of ils movements counsisting in turning over
and over. One observer says that “he has scen an indi-
vidual turn over a hundred times in a minute, and that 1t
swam afterwards with such velocity, sometimes skimming
the surface, at others plunging decper in the water, that he

could scarcely follow his motions with its eye.” A

We have now however dwelt long enough on a class
whicli, however interesting, must nol be permitied fo en-
croach upon space which can havdly be spared from the
more peculiar objeels of Aquarian study.



CHAPTER XI.
CRUSTACEA.
NATURE AND CONSTRUCTION, —EXUVIATION.— CASTING LIMDA.— METAMOR-

PHOSES, —THE PRAWN, PALEMON EERRATUS,—THE COMMON SHEIP.—
THE COMMOX LOBSTEE.

Crans, Lopstens, and Sunrtues, are the most familiar forms
of this curious class of marine animals.  They are all jointed
animals, the hody being composed of distinet segments ; they
have jointed linbs, also composed of distinet, movable seg-
meunts ; they breathe by means of gills, which arc in some
cases covered and in others exposed. With very few exeep-
tions they have two compound eyes; generally four antennee,
three pairs of masticating jaws, and two or three pairs of
foot-jaws, in deseriptions called *pedipalps /? the second
and third pairs of fool-jaws sometimes assuming such shape
A aud functions that they may be interchangeably ealled foot-
jaws, or a sixth and seventh pair of legs. Accordingly, they
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may lave five or seven pairs of legs.  All the legs, joints of

the tail, body, and head, are covered by a horny or shelly —-

erieat, from which their name is derived, and which causes
them to be placed, in commereial and domestic classification,
with seallops, eockles, oysters, and periwinkles, under the
general appellation of * Skeli-fish.”

The “Stalk-eyed Crustacea,” or those which have the
eves placed on a movable pedestal, include these familiarly
known as table articles, and worthily represented by the

common catable Lobster, the great eatable Crad; and the -

brown market Skriwp, or more luxuriaut Prawas. Re-
serving the Enfouostraca for another Chapter, let us apply
our observations fo the above representatives and their
constituents.

Professor Bell has well explained the construetion of these
animals in the Introduction to his ¢ History of Stalk-eyed
Crustacea.” The body of a emstacean is jointed, or com-
posed of segments or rings, with appendages or limbs al-
tached to each. “The true normal number of segments,”
remarks the Profeszor, ® lnking the whole class, appears to
be iweniy-one, of which, according to our present kunow-
ledge, seven must be considered as belonging to the head,
and an equal number respeclively to the thorax and the
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abdomen. ~ Now although it is true there is not a single

. Lmown species in which all these segments are found in a
distinet and tangible condition, there being in all the forms

more or fewer of them so inseparably nnited together as to

offer no other means by which to predicate their existence,

than those already alluded to,—yet, on the other hand, there

is not one which may not be found distinetly formed in some

. or other of the species. The appendages too, which have
h;\ been already slightly tnentioned, are no less subject to the
most extraordinary variation both of form and office ; many

of them serving in one case the purposes ol locomotion ; in
another, the reception and preparation of food ; in another,

the attnchment of the branchia: ; in another, the support and
protection of the eggs. When therefore we consider the
almost endless diversity of form under which the specics
composing this elass of animals appear, the astonishing dis-
crepancy which exists in the forms and relative proportions

of the different regions of the body, and the other parts of

tlieir organization, for the performance of offices equally
various, and see that all these diversities are produced only

by modifications of the typical number of parts, we cannot
/“\-_.bul be struck by so remarkable and interesting an illustra-
. tion of the great cconomical law, as it may be termed, that
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the typical structure of any group being given, the different

habits of its componend speeies o mikor grovps are provited—a

Sor, wot Ly the creation of .uew ergans or the destruction of
afhers, but by the wodificalion in form, structure, or place,
of organs lypically belonging to the growp”

. We learn, then, that there is a normal or theoretic num-
ber of parts which would compose a perfect or deau iddal
crustacean, but which are not all distinguishable in any
single speeics.  Some are fully developed in one and alto-
cether wanting in another form; some arc soldered toge-
ther in one order so as to be indistinguishable as separate
parts, while in another order they are distinet.

“ In order to give a general idea” of the manner in which
the various segments and appendages are modified in dille-
reut species, Mr. Bell remarks, * that the ocular peduncles
are the only appendages which are never devoted to any
but their normal objects. The antenns are, as lias been
before observed, sometimes modified into locomotive organs.
The cephalic appendages about the mouth, the mandibles,
and mamille, are sometimes mdimentary, af other times they
are modified into mere organs of apprehension. The the-
racic members are sometimes locomotive organs, at others.
they subserve the nutritive function : the remaining thoracic
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members are in some cases preliensile, in others ambulatory,

— - <-n-others natatory, in others partially branchiferons, and
so on. The abdominal sometimes serve the purpose of swim-
ming, at others of bearing and protecting the eggs, at others
they are partially converted into branchipe. DBesides the
modifications, some or other of them are, in many forms,
either wholly wanting or rudimentary.”

;‘\ Ernvialion.

It is a peenliarity in this class of animals, that after they
have, like insects, passed through various metamorphoses,
or changes and eonditions,—after they have arrived at their
adult and ultimate state, shape, and functions,—&key con-
tinne fo increase in size; yet the hard, steny, shelly, or
horny covering with which they are invested does not in-
crease in size.  There is no provision for its enlargement
by marginal additions to the plates of which it is formed,
such as obtain'in the shells of molluscous amimals. We
have heard of the beautiful lap-dog sold to a lady, which
was =oon after found to be ill, and on the doetor being sent
for was relieved by ripping up a false skin in which he had

,.v’.‘“‘\'.mcu invested. The poor wretch had, like the Crabs, grows,
: while lis outer coat had wof, and the doctor's scissors were
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the only means of saving him. But how fares it with Crubs

and Lobsters, who Lave ne doctors nov seissors ? The SiTaRf = _
faet is, that they have the power of bursting their shell,
withdrawing from it, leaving every part perfect as before,

but empty. The eyes, feclers, mandibles, all the delicate
members which have been covered by shell, even if in.
ternal, are all withdrawn from their sheaths, and the whole
colleetion of sheaths vemains as one whole and entive in- |

vestment, cast off. /i
You may place a Shrimp in a vase by himself, you may '
leave him unobserved for a time; on returning, behold
there are two! No: one, though perfect in shape, is “in
substance unsubstantial :” it is a ghost, a transparent empty
mteguwment, which forms the “aller ego” of the Shrimp.
Even while still invested by the covering now thrown off,
the Shrimp had been prepared for a change by the gradual
formation of a new one underneath the old; and this new
ane, although soft when first exposed by the sloughing of
the other, soon becomes as hard as its predecessor, and far
mote bright.
In some of the higher forms, the exuviation takes place
annually with regularity, the size increasing in cach moult,—
In other forms it is a much more frequent phenomenon, 3
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Mr. Warrington has observed it to take place every twelve
> ~days in snmmer, in the common Prawn.  Although the
moulting and increase of growth continnes after the adult
state of the crustacean, yet it does not continue throughout
life; and it is mentioned as a proof of this that Barnacles,
whose size proved them to be of several years” growth, have
been found on the thick and stony carapace of Lobsters and
Crabs, still living.
A\ When the animal, becoming too large for its shell, is
' about to moult, it leaves off feeding and reiires to a safe
hole or eorner, for security during the process. The crust
becomes loosened, the animal begins restlessly to rub its
limbs against each other, and twisting about the segments
of its body. Prezently it will throw itself on its back, and
swell out its body so as to burst the membrane which unites
the earapace to the abdominal plates. Raising the ecara-
pace, it soon loosens it from ifs attachment. DBy slow and
apparently painful exertions, the legs, antennm, eyes, and
other members are disengaged, and the whole case is empty.
There are specimens of the common Lobster’s east shells
at the Zoological Society’s Gardens, which are as perfect as
A if the animal were still inhabiting them,
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Casting Liuhs, ‘“—-'-I\____-.__,_,_._

Crustacea are known oceasionally to cast or throw off a
limb voluntarily ; and if they have thus lost a limb, or it
has been aceidentally torn off, it ean be reproduced. The
following account of this eurious process is from Mr. Good-
sir, in the “ Annals of Natural Tlistory,” vol. xiii. p. 67 :—
“It has long been known that the animals belonging to -
this elass have the power of reproducing parts of their body /i\
which have been accidentally lost.  If one of the more dis- I
tant phalanges of a limb be torn off, the animal has the
power of throwing the remaining part of the limb off alto-
gether. This separation is found to take place always on
one spot only, near the basal extremity of the first phalanx,
The author has found that a small glandular-like body exists
at this spot in each of the limbs, which supplies the germs
for future legs. This body completely fills up this cavity
of the shell for the extent of about halfl an inch in length.
The microscopic structure of this glandularlike body is
very peculiar, consisting of a great number of large nucle-
ated eclls, which are interspersed throughout a fibro-gela-
tinous mass. A single branch of cach of the great \'esscts,-f""‘\
accompanied by a branch of nerve, runs through a small
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foramen near the centre of this body; Lut there is no vestige

fifier musele or tendon, the attachmenls to which are at
cach extremity,  In fuet, this body is perfectly defined, and
can be turned out of the shell without being much injured.
When the limb is thrown off, the blood-vessels and nerve
retract, thus leaving a small cavity in the new-made surface.
Tt is from this eavity that the germ of the future leg springs,
and s at first seen as a moucleated cell. A cleatrix forms
over the raw surface, caused by the separation, which after-

warils forms a sheath for the young leg.”

Metainorphoses.

The changes of form, which take place in Crusfacea pre-
vious to their adult condition, are not the least interesting
part of their history, which, although hinted at long ago,
hias only bLeen elearly brought to light, and investigated,
within a comparatively recent period. Tlere were certain
forms of Crusfaces which were not well understood, but con-
stitute the genus Zoea of authors.  These have been ascer-
tained to be nothing bt larva condifions of so many lorms

of higher members of the elass.

/‘Ih ~ In the yvear 1778, a Dutch Naturalist, named Sfadder, pub-

lished a work, in which is described and figured a crustacean
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which was afterwards ealled * Zoee fanens.” He had taken
several specimens, and placed one of them in sea-wale

the purpose of observation (an early Aquarium, by the bye).
On the third day he found its movements becoming slower
and its colour paler. Subjecting it to the microscope, he
found that the front part of the animal had changed its form,
and on the fourth day it had changed in every part. A large
spine on the carapace of the first form had disappeared in
the second ; and, together with other changes, the tail had §
changed from a two-pronged fork to a broad flap, or spade.
The second form of this Zoew, as figured by Slabber, turns
out to correspond with that of several subsequently observed
species, the larve of Palaieon.

Pacesox sernarus.—(Plate X1L.)

Few tenants of an Aquarium are equal in beauty to Pale-
mon serratus, or large Prawn.  Tven the boiled specimens,
as seen in the shops, are not without atteaction ; but living,
they are indeed exquisite. The transparent body, with

zebra-hke !Imrkiugs; the delicate tinting and spotling ; the 4
elegant curved and servated horn; the brilliant, sparkling

eyes; the gracefully curving and waving antennm; the S~ £
glender legs, with their bright blue and yellow bands; the .
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deatly-turned hands, and the fan-like tail ; every line, every
Joint, every limb, presents some separate beauty of form and
motion : the whole combining m a picture, of which the
dead specimens, as seén and eaten, can give bui a poor jidea.

Wishing to give my readers a view of this elesant crea-

o

ture, 1 was L|L-'~'.l‘|-1|:_,_: an ,'l.:llam'inu to procure me o _-‘;l'|g'-|_'f||;'|-|'_'|:.‘
that 1 |:||'-:[!.r have him before my ¢ycs for n few days, to

watch his movements, and, if possible, to get a life-like por-

trait.  Unfortunately, just then it was diflicult to get spe-
“eimens. “ Conld you not take the figure from Bell’s “Crus-
tacea,” and colour from Gosse’s deseription #” sngeested my
friend.  ** No; Bell’s figure is a woodent, and very unfa-

vourable for a ghost-like tronsparcney. Mr. Gosse’s de-

seription, beautiful as it is, or any other man's tescription,

must fail to do justice to the Prawn.”  So, failing to get a
live specimen “for my very own,” as the children say, 1
have been fain to draw the details from o dead specimen,
which, by the way, is far less ghost-like than a living one,
and then to wateh the flitting shadows in ithe zoological
tanks, to get something of their pleasing hues.
The most striking peculiarity of a Prawn, in distinetion
~—from a common Shrimp, is the elegnutly-curved proboscis in

front of the carapace, which is notched like the saw, but
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more pointedly and sharply.  The eyes are placed on rather
largre peduncles, have a startled kind of stare, and, 1f-se88
by eandle-light, vefleet a golden glare, like those of a cat.
There are two spines on the front of the carppuce, whicl 15
evlindrical and smooth. Seemivgly eoming out from un-
derneath eachi eye is a jointed stalk, supporting the internal
or superior antennm, each with thoee filaments, the shortest
not 20 longz as the roslram, but the others long and Howing,
On the pedunele of the outer intennms 15, on each side, an
oval or oblong plate or seale, fringed with haie, from be<"
neath which the long flowing outer amtennm make then

appearance. All these antennal filaments are neatly ringed

thronghout ; and when the animal is on the walel for food,
they are all waving about in cvery direction. It is quile

astonishing how quickly the Prawn detects the presence of

any falling scraps in his vicinity. I saw several, when being

fed, apprehend minute morsels which they could not have i
seen, nor even totuched with their antennm ; so as to lead to i

the conclusion that these must be organs of smell. And
even when the fragments dropped between pebbles at the
hottom, it was wonderful to see how the little two-lingered
hands or pincers wounld dive down and pick them ouf, Tn—s
the fizure, tnmediately below the antennm plate, are the

‘——--

-
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curved, brushy, outer [ooi-jaws, admirably adapted for re-
taming food brought to the month by the pincers. De-
neath these will be seen, partly doubled back, a very slender
pair of fvet or arme, each with a little pincer-brushed hand.
These are in advance of the true pincer-arms, and not, like
them, adapted for seizing prev,  What is their use? They
are m constant request as cleansing instrnments. The Prawn
loves fo be clean, and he takes surprising puins to keep
himself s0; and these tooth and nail-brushes are placed so as
to be capnble of reaching every part of the body. Drawing
up his tail and abdomen, he subjects their under surface to
the most eareful revision, serubbing and poking between the
lappets of the shell and the body, diving into every crevice,
and with the pincer-hand picking out every speck too large
to brush away. Next to these uscful instruments are the
larger pincers, whose use is obvious ; then come three pairs
of slender walking legs, with pointed claws; and then, under
the plates. of the abdomen, are the five pairs of what are
called “abdominal false feet.” They are used partly in
swinming, and partly in holding the egzgs of the female.
The plates covering the joinis of the abdomen have broad,
frnged lappets at the sides; and the tail, with its four oval
plates, acts as a terminal fin,
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The first Prawn I had the pleasure of seeing in an Aqua-
rium was ong which had in lis arms a lump of red meat, a8
large as his carapace. He was swimming abont with it, ap-
parently in great excitement ; and we could see his mandi-
bles and [oot-jaws all busily at work tearing and mbbling
the piece. The keeper told us that it would be all consumed
in a very short time. We were much amused by a seene
which oceurred between a Prawn, evidenily bent on mischief
or fun, and a White Auemone. The former sailed up
majestically almost close to the latter, and cantiously put
forward one of its fore-legs till it touched a feeler of the
Zoophyte. The touch of the feeler was adhesive, and other
feclers in the immediate neighbourhood bent towards the
one touched, as if to help to held the intruding leg: but
all of a sudden the Prawn jerked away, looking saucily, ns
much as to say, “ Would you, though 7 He repeated this
movement, first with ene leg, then with another; then sailed
away a bit, and returning {rom another quarter; till at last,
seeming to grow tired of the joke, he moved quietly away.
It was but a dangerons game to play, too: for if inadver-
tently the Prawn had exposed too mueh surface to the Ane-
moue, and had allowed too many of its tentacles to reach 1t,
they would have gained a purchase, the rest of the feclers
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would have surrounded and entangled lis legs, and then,

& dragzing lim into the central vortex, would have engulfed
him in the body of the animal. The laiter eatastrophe, in
fact, did oecasionally ocenr—many a Prawn making a meal

for a Sea-flower throngh carrving the joke a little too far. Tn
some eases however it was no fun, but a real combat be-
tween Crustacean and Zoophyte ; the former trying to rob

ihe latter of some lowie Lowche ; sowetimes succeeding in
A_pulling it ont from the Sea-flower’s mouth, at other times
being lumself engulfed.  The process of exuviation is easily
observed, and very interesting in the Shrimp and Prawn

. tribe. In the summer, Mr. Warrington has observed it jo
take place in his specimens as often as every twelve days.
The swall cleansing nippers and brush are at this time par-
ticularly busy, being employed not only in cleaning, but in
assisting the separation of the outer plates of the covering
previous to removal. 'The whole integument, after removal,

is entire.  Prawns are very tame in an Aquarium, soon learn-

mg to come and be fed ; and indeed a pretiy sight it is

to see them at o meal. It is necessary however to aveiil

placing Prawns in the same tank with smaller animals of the
—& Shrimp kind.  The latter would infallibly be devoured.

L] ¥ o
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CraA¥co¥ VULOARIS,

It is o curious habit of the Common Shrimp, and ofTier
species, to burrow in the sand (which most of them resemble
in colour), leaving puly their eyes exposed, watching for prey-
For this reason they are called by the fishermen * Sand
Taisers.”

HoMarUs VULGARTS. :

The Cosmien Lolster is a splendid animal, as seen in thu)\
tank. After moulting, all the purples and blues are rich
and deep, the specks bright, and the fringes clear.  Aller a
time, liowever, the sporules of thread-like Conferve begin
to vegetate on the erust, till by degrees they become quite
a forest growing on his back, his claws, and even on his
antenne.  This arises from lis sluggishness, althongh he
does not let * the grass grow under his feet.” Finding a
dark hollow in some archway, the Lobster wiles away his
time, very seldom moving from his hiding-place ; and when
he does move out, it is like Birnam-wood coming to Dan-

sinane.  When the Lobster iz nbout to moult he iz still t
more retired in his labits than before, ond ceases even to i
foed. The process of exuviation has been already described. .

Several specimens of cast shells are exhibited at the Zoolo-
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gical Gardens, which have been thrown off in o very perfect
condition by animals iy the Society’s colleciion.

Many other points of interest will oceur in reference to
the peculiarities of this elass and their habits. We are
only yét beginning to study these things ps we onght. A
spirit of investigation is just rising up among us, lo whicl
the Aquarium has given o great impulse.

Nor is the shore inferior in the epportunities it aflopds to
real lovers of nature, who, having eyes, see, and see to some
purpose. My readers will admire, with me, the spirit of
observation evinced in the following extract from Hugh
Aliller’s work, entitled ¢ My Schools and Schoolmasters.”

“There are Professors of Natural History thal know less
of living nature than was known by Unele Sandy; and 1
deemed it no small matter to have all the various produe-
tions of the sea with which he was acquaintéd, pointed out
to me in these walks, and to be pub in possession of his
many curious aneedotes regarding them.

* He was a =kilful Crab and Lobster fisher, and knew every
hole and eranny along several miles of rocky shore, in which
the creatures sere accustomed to shelter, with not a few of
their own peculiarities of character. Contrary to the view
taken by some of our Naturalists, such as Agassiz, who lold
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that the Crab—a genus comparatively recent in its appear-
ance in creation—is less embryotic in its character and igher—as_
in its standing than the more ancient Lobster, my unele re-
garded the Lobster os a more intelligent animal than the
Crab. The hole in which the Lobster lodges has alnost al-
ways two openings, he las said, throngh one of- which he
sometimes’ contrives to escape when the other is stormed
by the fisher; wherens the Crab is usually content, *like the
rat, devoid of soul,” with a hole of ouly one opening ; and )\
besides, gets so angry in most eases with his assailant, as
to become more Lent on assault than escape, so loses him-
self through sheer loss of temper. And yet the Crab has,
he used to add, some points of intelligenee in him too.
When, 23 somctimes happened, he got hold, in his dark
narrow recess in the rock, of some luckless digit, my uncle
showed me liow that after the first tremendous squeeze e
began always to experiment upon what he had got, by al-
ternately slackening and straitening his grasp, as if to
ascertain whether it had life in it or was merely a picce of
dead matier ; and that the only way to escape him on these
trying occasions was to lef the finger lie passively between
his fingers as if it was a bit of stick or tangle, when, appa-—
rently deeming it such, he would be sure to let it go;
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whereas, on the least attempt fo withdraw it he would at
onice straiten his gripe and not again rclax it for mayhap
half an hour,

¢ Inn dealing with the Lobster, on the other liand, the fisher
had to beware that he did not depend foo much on the hold
he had got of the ercature, if it was merely a hold of one
of the great claws. For a moment it would remain passive
in his grasp, he wonld then be sensible of a slight tremour in

- the captured limb, and mayhap hear a slight crackle, and

presto ! the captive would straightway be off through the
great dark water-hole and only the limb remain in the
fisher’s hand. My uncle has however told me that Lobsters
do not always lose jheir limbs with the necessary judgment ;
they throw them off when suddenly frightened, without first
waiiing to consider whether the sacrifice of a pair of legs is
the best mode of obviating the danger. On firing a musket
immediately over a Lobster just captured, he has seen it
throw off both iis great claws in the sudden extremity of
its terror, just as a panic-struck soldier sometimes throws
away his weapons. Such in kind were the anecdotes of
Unele Sandy,”
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CHAPTER XIL
CRADS.

CAEBCINTE MENAS,—ITE HABITS —3METAMORFHOSES, —CANKCER PAGURUS, —
2OFT CRAD.—OISERVATIONZE IN A TANK.—OALATHEA STRIGOSA.—POT-
CELLAYA , PLATYCHELES, == THE HERMIT CRAB, = ITA PUGKACITY.—
CHODRING A& HOUSE, —CAUTIOX. —METAMORPHOSES,

Tne Carcinus menas, or Conmon Shore Crab, 13 a rather
dangerons fellow to keep in an Aquariym, unless care be
taken that other small and delicate animals are not exposed
to his atfacks. e is very pugnacious, and it is necessary
to remove him, if of any size, from smaller individnals of
his own species; else he will amuse himself by breaking off
their claws, and nipping picces out of their sides. He is
however rather afraid of good strong Anemones, generally
avpiding them. He is a good seavenger, routing among
the sand and pebbles, and picking out with lis claws little
decaying scraps which would otherwise injure the water by
their decomposition.
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Peing naturally fitted for shallow water and shelving

* chores, the Corefuns is one of the most familiar objects of

all onr eoasts. Not a fide-pool but contains some specimen,
old or voung, lurking between the cranuics of rocks, or
half hiding under the pendent weeds, 1ligh up on the.
ghore too, on saud or Ehill;..;h-,. even in the eaves at the foot
of cliffs lefi dey by the receding tide, there may the Shore
Crab be found. At every part of the coast it is a most

favourite amusement among children to stand on quays and

jettics, letting down bunches of offul into the water, and
drawing them up with these Crabs holding tightly to them
with their tenacions pincers.

Their flesh being of a delicate and sweet flavour, these
Crabs are much caten by inhabitants of the coast, and many
are sent up to metropolitan markets. It is more however
as a delicacy than for food that they are sought for, their
substance being for from solid, and each shell eontaining
very little flesh.

T'he carapace or great shell of this species is very pretty,
especially in the carlier stages, when the colours and mark-
ings are more brilliant, and set off by transparency. The
general colour is darkish- or greyish-green above, with a
little reddish iinting beneath and about the legs. They
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are mneh mottled, with whitish spots and darker markings
symmetrically arranged.

The earapace is broader than long, and widest in front.
The front edge between the eyes is five-lobed, and its con-
tnuation on ecach side of the eyes is notched into four or
five teeth. The front pincers are large, and all the claws
pointed.  In the last pair of legs however may be observed
a dizposition in the last joint and elaw to spread and flatten.
Yor though the Common Crab does not swim, Le some-
times gives a kind of swimming jump through the water,
using the hind legs as flappers.  In the Swimming Crabs
we shall find this character developed wore fully, and then
the hind legs are used as swimming paddles.

Placing a Crab and a Lobster side by side, we should be
ready at first to pronouce them very different animals, Their
general figures are almost the opposites of each other; but
when we come to compare the parts we shall find the differ-
ence less than we suspected. The great dissimilarity of form
arises prineipally from this,—that in Crabs the abdominal
portion, or tail, is not largely developed, and instead of
being a free cylindrical body, moving i joints, it is flattened
and doubled up in front of the thorax, so that ouly one or
two narrow joints of it are seen from above; whereas in a

—

L-

P~



CHALS. 233

Lobster it constitutes a large proportion of the body, and is
free, the tail being broadly expanded aud used as a fdapper,
Between these therefore there ave intermediate forms, such
as Galeldea, which has its abdomen {ree in swimmwing, but
habitually tucked close under the body, like a erab when at
rest.  The Hermit Crab likewise has the abdomen long and
eylindrical, buf ill-formed, and kept wound round the eolu-
mella of a shell.

The metamorphozes or changes of condition undergone
by Crustacea have already been spoken of, They take place
at successive stages before malurity, each stage bringing
them nearer to their ultimate form. As in the immature,
or Zoe state, the tails of Crabs gs well as Shrimps and.
Lohsters are free, there is much less difference between
them than when mature. In faet, they are all shrimp-like
in form. But they have sessile eyes, 7. e. eyes not elevated
upon stalks.

The following observations on the “ sloughing ™ of this
species are taken [rom Sir J. Dalyell. That gentleman had
kept for some time a specimen of Careinus nenas, of medium
size, of a brown eolour, with one white limb. * One summer
evening it was put outside the window in a capacious glass
vessel of sea-water.  In the morning, a form exaetly resem-
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bling its own, only somewhat-larger, lay in the water. Thits
was the same animal, which had performed exuviation, and
extricated itsell from its old shell during the night. The
reseniblance between both forms was complete ; everything
waz the same ; even the white liwb was seen in both.

“ Another specimen kept was of smaller size; its colour
was green, with fhree white patehes on the back. In the
course of little more than a year five exuviations took place
at irregular intervals; the new shell and the animal be-
coming larger each time."”

On the premature changes or metamorphoses Mr. Couch
gives the following particulars. He procured some speci-
mens with ova ready for shedding, transferred them to cap-
tivity in separate basins, and in sixteen hours found large
numbefs of the young Zoes swimming about with all the
activity of life, * There could be but little doubt that theze
voung creatures were the young of the captive Crabs.  In
order however to seeure accuracy of result, one of the Crabs
was removed to another vessel, and supplied with filtered
water, that all insects might be removed; but in abont an
lhour the same creatures were observed swimming about as
before. To render the matter if possible still more certain,
some of the ova were opened, and the embryos extracled ;

-
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but I shortly afterwards had the pleasure of witnessing, be-
neath the micrescope, the natural bursting and escape of one
precisely similar in form to those found so abundantly in the
water. Thus then there is no doubt that these grotesque-
looking creatures are the young of the Crreinns mecuas ; but
how different they are from the adult need hardly be pointed
out.” They are about the sixteenth of an inch long, a kind
of tadpole, with the body oval, surmounted by a large, long
-zpine.  The pupil of the eye is large, surrounded by rays.
here is a kind of snout in front, and a pair of leaf-like
swimming appendages.  The hind legs of the body are
natatory. The tail is long, eylindrical, divided into five
qoints, forked at the end, and armed with stout bristles.
These odd litile erealures swim about with restless ac-
tivity ; but when the shell begins to harden they become
less active, till presently they retive to the sand at the
bottom of the vessel, to cast their shells and acquire a new
form. The second change relieves them of the tadpole ap-
pearance, and sets their eyes upon foot-stalks. The front
claws become nippers, the other elaws more like those of
full-grown Crabs, and the tail smaller. In this stage it has
more of the general form of a Lobster than of its parent
Crab. One or two changes more, and then is produced one



of those little, trausparent, tender Crabs, whicl children are
: -
so fond of racing upon the sands.
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CANCER PAGURUS.

The Great Eelable Grab, il not as familiar on the shore
as the preceding, is quite as well known in markets and fish-
mongers’ shops.  Lis large size and pleasant flavour recom- b
mend it to notice, and have cansed its habits to be observed

by those who are commercially interested in its capture. [t
is known on every part of our coasts, particularly the rock;
parts; but the larger it grows the more it is disposed to
retire to deep water, The condition of a soft Crab, or one
which has just thrown off its shell, before the new one has®  ~ =
had time to harden, has often been described. At that time \
they get into as retired a hole as they con find ; and the fact t
often mentioned®seems to be pretty well established, that !
when the female is in that condition the male is frequently

found i her company.

When full-grown it is of a reddish-brown colour, and the . .l
claws, very large, are tipped with black ; but the young are I
sometimes quite white. Sir J. Dalyell gives an account of i
a specimen observed in captivity which will be found in-
teresting. ;
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“ A young white ;;pr'cimcu of the Common Crab was sub-

a jeeted to observation on the 29th of September, The body
might have been circumseribed in a cirele thrce-quarters of
an inch in dismeter, and the extended limbs by onc and a
half inch in diameter. Its first exuviation ensued on the
Sth of November, the second on the 50th of April following,
and the shell then produced subsisted till the 12th of Sep-
tember, when another exuviation tock place, introducing a
/& new shell of such transparent white that the interior almost
shone throngh it.  All the shells were white, and increased
somewhat in size successively, This last shell, of the 12th
of September, subsisted until the 29th of March, being a
hundred and ninety-seven days, when it was thrown off
during another exuviation. But what was remarkable, the
animal now had only the two large claws; the other cight
limbs were deficient. Resting on its breagk as it was, I did
not at first discover ihe fact that the creature presenfed a
strange and very unusual aspect, However, it fed readily and
proved very tame though helpless; often falling on its back,
and not being able {o recover itself, from {he deficieney of
its limbs. T preserved this mutilated object with uncommon

& care, watching it almost incessantly day and night ; expeeting

another exuviation, which might be attended with interesting
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consequences. [ felt much anxiety for its survivance. My

solicitude was not in vain.  After ithe défective shell lad—-—-

subsisted eighty-six days, its tenant in the meantime feeding
readily, the desired event took place in a new exuviation on
the 23rd of June. On this occasion a new animal eame
forth, and in the highest perfection, quite entire and sym-
metrical, with all the fen limbs peculiar to its race, and of
the purest and most beautiful white, T could not eontem-
plate such a specimen of Nature’s encrgies restoring per-

feetion, and through a process so extraordinary, without

admiration.  Something vet remained to be established :
was this perfection permanent, or was it only temporary ?
Like ils precursor, this specimen was quite -lame, healthy,
and vigorous. In a hundred and two days it underwent exu-
viation, when it appeared agnin perfect as beflore, with a shell
of snowy white, and a little red speckling upon the “limbs,
Finally, its shell, having subsisted a hondred and eighty
days, was succeeded by another of equal beauty and per-
fection, the speckling wpon the legs somewhat increased.
All the shells had gradually augmented, so this was larger
than the others. The extended limbs would have oceupied
a circle of four inches in diameter. Abont a month after
thiz exuviation the animal perished accidentally, having been

o
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two years and eight months under examination. 1t was an
interesting specimen, extremely tame and tranquil, always
coming to the side of ithe vessel as 1 approached, and hold-
ing up its little elaws as il supplicating food.”

PORCELLANA PLATYCHELES.

The Brogd-claw is a curions little fellow, with the whole
body ver¥ much flaitened, fitting him to hide in narrow
horizontal crevices. 1lis pincers are very broad, flat, and
hairy, and capable of inflicting a very severe bite. Valuable
however as are his pincers, he parts with them easily lo
cilect his escape when seized, knowing that, as

“ He who fizhts and rous away

May live fo fight another day,"”
=0

He who throws his limbs away

May bave them new another day.
When placed in an Aquarium, the Brond-claw is seen at
first {0 move briskly, by using its tail or abdomen as a flap,
although habitoally it is kept doubled up under the body,
as in other Crabs. It soon finds a hole or cranny to hide
in, and generally keeps out of sight. A little specimen 1
saw at Lloyd’s, lived pretty constantly under a eommon
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Limpet which was placed in his jar, Tiving in this se-
cluded style, and seldom moving about in scareh of prey,
the poor little amimal woald find it dificult to proeure the
necessary lood, if it were not for an instrument with which
he is provided. The outer fool-jaw is Targely developed,
and furnished with o network of hairs, which, when thrown
out, form, in returning, o spoon-shaped sieve, which, letting
the water escape, brings into the mouth all the animaleules
within its grasp. 1 should have said the ouler pair of foot-
_jaws, for there is a pair of them. They are shaped like
seythes, and used alternately. Those who have seen the
movement deseribe it as beautiful, and resembling those of
the cirrhi of the Bafauns ; but, in the latter case, the aclion
is simultancous in both members,

(GALATIEA STRIGOSA.

A very pretty and merry Aquarian, with a form between
that of Crabs and that of Lobsters. Tt uses the tail frecly,
jerking its body up and down the sides of the tank, and
looking as if it had the power of crawling on perpendicu-
lars. It is very pretiily marked with stripes of blue between
the red.
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Tue Herar o Sowvier Crat—(Plate X1.)

The commen species, Pacunvs Bersuanrous, is the one
usnally scen in tanks, where it presents a most inferesting
object.  Crawling elumsily about with a shell not its own
upon its back, it seems as if it were not in its natural cone
dition, and yef that is the condition in which it is always, or
almost always, found: and il by any accident the hermit is de-
prived of his portable cell, he is about as uncomfortable as

~a fish ont of water till he finds another, and if unsuceessiul

dies. There seems to be something so strange in this habit
of choosing the covering of another aniwal for n-dwelling, and
the partz of the body which are protected by it appear so
contoried, ill-formed, and irregular, that 1 am tempted al-
most to referit to some accident of very frequent oceurrence.
Might it not be, that the Zoe or Tadpole form of some
common species, produced where cmpty shells of diffecent
sorts and sizes lie sirewn plentifully among pebbles and
sand, falling into some of the hollows, and becoming eon-
fined, or liking the condition, remained in it through sub-
sequent changes, and that thus what is firzt an aceident
becomes a habit?  Fven if this were the case, it wonld re-
quire & course of observation and many experiments to esta-
n
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blish it, and in the meantime we must be content to lake

the obvious facts as we find them. S

The front, or exposed part, then, of the common Soldier
resembles that of other Crabs in some degree.  'The two
first claws are pincers, always unequal in size; the next two
pairs are long, arched, and pointed, very well adapted for
ambulatory purposes. The front part of the thorax, or
body, only, is covered by the shield or earapace, which in
other Crabs covers the whole body. Then comes the hinder
part of the thorax, which is soft, and two pairs of legs, whick”

are small, irregular, and very feebly developed. The abdo- -

men is a membranous sac of irregular form, with very ru-
dimentary plates, and terminating in a crustaceous tail of
three joints, the second with appendages or flappers. From
the unprotected condition of the hinder part of this animal,
it will be casily understood that it requires constant shelter.

When two “ Soldiers” meet in an Aquarium, there is
generally a passage-of-arms between them, heing very pug-
nacions animals, each one teying to seize the other with his
strong claws, the object beimg to wrench the enemy out of
his tenement.and feed upon the unprotected part of his

body : and this atrocious design is sometimes carried ouf. A~

But in other cases the fight is not for the possession of the

B T g



CRARS. 243

peraan, but for the shell of the vietim, A Pagures has been
scen to approach another whose shell he envied, and seizing
him as it were by the shoulders, dragged him suddenly from
his hole, into which he almest as quickly throst his own
body, The dispossessed hermit, exhausted by the encoun-
ter, and unable to find another dwelling, dies. Now and
then a Paguras wishes to change his house, becanse he has
grown so large as to find it inconvenient. Several observers .
have spoken of the extreme eauntion with which he effects
the change. Carrying lis present habitation on his back,
he goes on his travels to seek for a larger one.  DPresently,
cuided by his antennie, as well as by sight, lie finds a shell
which he thinks may be larger than Lis own. His first care
is to find whether it is inhabited; for although the aperture
is empty near the rim, it is quite possible that the molluse
may have withdrawn some distance within the shell ; so the
Puagurns puts in his long claws, feels and probes the depth
of the cavily as far a3 he can reach, all round, and then,
when satisfied that the shell is empty, raises lis abdomen
and tail, Haps it into the hollow, turning a summerset, coils
his body round the columella and finds himself ai home.
“Nor does his cauiion eease liere ; for-somelimes, if not nuite
certain of the suitability of his new dwelling, he keeps firm
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hold, with his long claws, of the old one, earrying it about
with him, and sometimes even re-entering it and then try-
ing the new one again, till quite decided in his own mind
as to which is the -best to occupy for a permanency. The
LPaguri, in choosing their =hells, do not appear generally to
object much to their outsides being oceupied by ihe para-
sitic Anemone, which is so" frequent o companion of the
Hermit. A Nereis, or Sea-Worm, often shares the liollow
of the shell with the Cral, while Acorns, or Fafeni, often
ocoupy its outer surface.  Whethee these assoeiations are
fortuitous, or whether ¢hosen by the animals on account of
expected mntual advantages, is a question which will per-
haps find its solution when Aqguarizns have had more u]{]rm-
tunities of watching their habits.  The more T sec of these
interesting ereatures, the more fiemly am 1 convineed that
there is a great deal to be learned about them vet; and
very pleasant oceupation w il it be to * work out,” as Natu-
ralists term i, the various points of their nataral Listory,—
their birth, their metamorphoses, their exoviations, and their

nssocintlons.

Zor or Pacunus.

The Zoe of the Pagurus,” says Mr. 1. Goodsir, * when
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1t escapes [rom the egg, or a short time ofter, is perfeetly
transparent, the thoracie portion of the body is slightly
opaaque, and the eyes ure black. "The abdomen however is
perfectly translucent, and the observer requires to look Very
attentively before it ean be defined.  On being exeluded
from the egg, the young animal is doubled upon itself; the
abdominal portion of the body iz bent closely under the
thoracie portion ; and it is kept in this position by means
of a thin sac or membrane. Tt very soon frees itsell from
this by a few viclent efforts ; and then the antenne, the fect,
and the abdomen all become free and extended. The proxi-
mate half of the abdomen only is confined within the sac;
the distant hall is quite free. The Zoe of this speeies is
destitute of spines; the spine on the dorsum of the carapace
and the frontal spine being absent. As soon as the young
animal frecs itself of the sac before mentioned, the thorax
apparently becomes much smaller. This arises from the
contents of the sac eseaping, and the thorax proper only
being left."” —* Edinburgh New Philosophical Journal,
1842,

There is nothing to prevent any amateur observer from
pursuing his inquiries through every stage of existence in
the Hermit Crab. .
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Plate XI. shows a Pagurss occupying the shell of
o Buccinwm undafwm, which is surmounted by a pa-
rasitic Anemone; a smaller specimen below oecupies a
Periwinkle. A dead Pagurne out of the shell lies at the

bottom.
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CHAPTER XIIT,

WATER-INSECTS.

ARGYROXETA AQUATICA.—ITR XNESTS UNDER WATER—DEPOSITION OF
EGCGE, —OEXERAL HAPITE, —DYTICUS MARGINALIS, —AIR IXVESTITULE, —
BREATIDN G, ==LARVA, —FEEDLNG,

The Argyroneta, Plate XVIIL., is a curious, darkly-coloured
Spider, common in many parts of France, England, Ger-
many, and Swilzerland ; very remarkable for its habit of
plunging into and living under the water. Tt dilfers in this
respect from ordinary Spiders, as well as in the [act of the
male being larger than the female.  As the abdomen is co-
vered by a kind of fur, which repels the water and prevents
the skin- from getting wet when the animal is under
water, therefore its body or abdomen is covered with a
bubble of air, which has the appearance of a silver pellicle,
and suffices for respiration in the absence of Lranchial

opercula. Thus sopplied with breathing apparatos, they
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live principally ander water, but come out to change iheir
skin, and at bBimes, also, to chase tervestrial insects, winch
they deag beneath the surface as soon as caught.

The most eurions circumstance conneeted with  these
Water-Spiders s the manner in which they construet nests
under the water, for residence, and for the deposition of cges

==t

andl fill them witle aie brought from the surface.

In constructing its nest the dvgyrowefe rises to the sur- i
fauee, amld, with its head downwards, places the point of its A\
abdomen in contact with the external air. Dxpanding the’ 1

filaments ab that point, it encloses, in again sinking, a small
bubble of air, which it retuins ina rounded form, indepen- 5 3
dent of the bubble wlich covers the rest of its nthdomen. 1

then swims towards the edge of the plant to which the nest i
iz to be atiached, and touches the little bubble in such a

manner as to make it leave its own body, and adhere to the

edge of the plant.  The Spider agnin monnts, brings down

another bubble, and =0 on in suecession, until he has a

wass of small bubbles cullected, around which he then

berins to spin a web, by means of which he brings the se-

parate bubbles together, so as to form a single one large

enough to contain hiz body. Living alterwards in this &

little balloon, the Spider spreads filaments round the sper-
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ture, by which means are caught and detained many small
water-inseets which compose its food. Somelimes insects
are eanght in the water, brought fo the sarfaee, and de-
voured dry, or else faken and consumed in mid-waier;
sometimes those caught in mid-water are carried to the nest ;
sometimes, as with Land-Spiders, they are hung up ns stores
for future consnmption,

The nest made by the male Spider is smaller than that of
the female, anid sometimes constructed in its vicinity. This
is when he is about to make love, And then he makes a
tube or channel of communieation between the two, throngh
which his visits ave made. Other males sometimes attack
and try to enter the same nest; combats take plaee, during
which the nest is broken and ihe air eseapes. Tor depo-
siting her eggs, the female makes a large cocoon, which is
netted in by a much tougher and stouter material than that
which is used for the ordinary purposes of residence ; and
this is much thickened at the roof, so as to present the ap-
pearance of a small sheet of glazed cotton wadding.  The
materials are evidently distinet, one being of a silky nature,
the other hyaline, and perfectly transparent.

The air-bell or nest, in which the Spider resides, differs
very wuch in different eases and different silunitons.  They
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are generally rounded at the top, and flattened at the base,
with an aperture which the Spider sometimes scems to find
with considerable difficulty, by fecling with its feet before
inserting the body.  When placed in a jar with water, the
Argyroneta fixes his bell sometimes to the elge of the jar,
and at other times to the stones placed in it, or the aguatic
plants growing in it ; but when the objects are wanting, he
will hang his nest upon cross filaments carried from oue side
of the jar to the other. :
Professor Bell has recently communicated the following
very interesting observations to the Linnean Society respect-
ing onr insect and his subaqueous habits, in a series of ex-
periments.  They were made in consequence of Mr. Gosse

having denied the fact of the Ligyroveta ever filling his eell -

with air bronght from the surface : —

# No. 1. Placed in an uprié;ht- eylindrical vessel of water,
in which was a rooiless plant of Stratisles, an the after-
noon of November 14. By the morning it had constructed
a very perfect oval cell, filled with air, about the size of
an acorn.  In this it had remained Et{.Ll[u:tnr}' up to the pre-
sent time,

 No. 2. November 15, In another similar vessel, also
furnished with a plant of Strafivtes, I placed six drgpronete.
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The one now referred Lo begau to weave its beantiful web

— ~aaboutfive o'clock in the afternoon.  After wueh preliminary

preparation, it ascended to the sarface, and obtained a bubble
of air, with whicli it immediately and quickly descended ; and
the bubble was disengaged from the body, and lelt in con-
nection with the web. As the nest was on one side, in con-
tact with the glass, enclosed in an angle formed by two leaves
of the Stratiotes, 1 could easily observe all its movements.
Presently it ascended again, and brought down another bub-
ble, which was similarly deposited. In this way no less
ihan fourteen jouwrneys were performed ; sometimes lwo or
three very quickly, at other times with a considerable in-
terval between them ; during which the little animal was
employed in extending and giving shape to the beautiful
transparent bell, getting inte it, pushing it out at one place,
and ronnding it at another, and strengthening its attach-
ment to the supports. At length it seemed to be salisfied
with its dimensions, when it crept into it, and settled iiself
Lo rest.

“No. 3. The ouly difference between the movements of
this and the former was, that it was rather quicker in form-
ing its cell. Tn neither vessel was there a single bubble of
oxygen evolved by the plant. The manner, in which the
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animal possesses itself of the bubble of air is very curious,

and, as far as 1 know, has never been aceurately desceibed =~

It ascends to the surface slowly, assisted by a thread attached
to the leaf, or other support below, and to the surface of the
water. As soon a3 it comes near the surfaee, it turns with
the extremity of the abdomen upwards and exposes a portion
of the body to the air for an instant; then with a jerk it
siiatches, as it were, a bubble of air, which is not only at-
tached to the hairs which cover the abdomen, but is held on
by the two hinder legs, which are erossed at an acute angle
near the extremity ; this crossing of legs takes il
instant the bubble is scized. The little ercature then de-

ace ab the

scends more rapidly, and regains the cell always by the
same route, turns the abdomen within it and disengages the
bubble. :

#No. 4. Several of them when T received them had the
hair on the abdomen wetted, and I placed them on the
blotting paper till they were dry. On returning them
to the waler, two remained underneath a floating picce
of cork, and the hair, being now dry, retained the pel-
licle of air which is ordinarly observed. One of the two
came out of the water, altached the cork to the glass, and
wove a-web azainst the latter, a<ninst which it rested about

L O
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a quurter of an inchisabove the sarface of the water
) {ter remaining there abont.two days, it resumed its aguatic
liabits, and, like all the others, formed its winter habitation.
I have now no fewer than ten which have formed their
cells, in which they are perfectly at rest, and evidently hiber-
nating.” i
De Lignen, having placed too many drggronete together
in one jar, gome of them ate the others: the solitary male
& first falling a sacrifice to the jealousy of the females. De
Walkenaer however observed a contrary cireumstance ; he
placed in a goldfish-glass o large number of specimens,
with a branch of edral. Having waited to see the female
make her bell and-attach 1t to the branch or coral, he next
noticed n large strong male constructing his nest near hers.
Being then obliged to leave themn for a time, he was surprised
to find on his return, only that male and female with their
young left; the rest of the females having disappeared.
They had made good meals for the family eircle.  Mr. Bell
also found that Lis specimens diminished in number from
the same eause.
Their nests are constrocted in spring and autumn, and
“®ile winter is passed in them.
An accident lately oceurred at Mr. Lloyd's establishment
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which mizhi be suggestive of a new train of inquiry, and an
experiment or itwo.  Mr. Lloyd observed one of these Hﬁil]ut‘?
which had fallen from the outside of his own jar into a
tank of salt-water; but he had immediately proteeted him-
el from the action of so nnacenstomed an element by con-
structing a bell, in which, when found, he was comfortably
ensconced, apparently suffering no inconvenience from the
novelty of his situation. Mr. Tloyd, however, thinking the

poor Spider could but be ill at ease, rescued lim from Im-,bx

position and restored him to lis own jar. I confess |
should like to have seen how long he could defy the briny
fluid ; and am not quite sure whether, if an opportunity
occurred, I might not be cruel enough, * by the merest ac-
cident,” to drop some poor straggler into sea-water, just to
try whether he conld not become naturalized in it.

Our Plate XVIIL. represents drgyronetee and their cells
in water. The upper oblong nest is formed of thicker ma-
terial, especially at the roof, than the other. It is the
cocoon, in which are deposited the eggs; the lower ones
are the air-bells in which the drgyronela reside. The small
bells, hanging in thready weed on the right hand, are those
formed for the young.
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i Dyricus smancivanis, on Waren-Brerie
(I'late XIX. fig. 4.)

Lively and interesting, but dangerous inmaics, are these

Bectles of the fresh-water tanks, in which they are quite
at home.  VFor in their natoral haunts they prefer slagnant
or still, to running water. They swim with very great
agility, their hind legs acting in concert, and looking ke
e oars. I have noticed that when the Beetles are deseend-
- ing from the surfaee, they carry, wrapped round the end of
their abdomens, a bubble of air, which apparently assists
them in keeping the head downwards in diving, When
at the boitom, a portion, or even the whole, of this bubble
becomes disengaged or absorbed, and they mount, hend up-
wards,  The bubble is very bright and silvery in appear-
sance, and is no doubt relained by means of a few fine hairs
on the abdomen. These Beetles ave very voracious in their
habits, seizing and devouring small aquatic insects and
mollnsen, and sometimes clestrm-in" voung fsh.’ The keeper
of the Chelsea Botanie Gardens complains of these insecls
destroying his old and silver fish by nibbling at their

% dorsal and pectoral fins,
Mr. Westwood relates that a specimen of D, wtarginalis,
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which was kept in water three years and o half, fud with
raw beel, destroyed n specimen of Mydrows picens, whicl .-
was twice its own size, piercing it with the jaws on the
only vuluerable point, namely on the under side, at the
insertion of the liead and thorx, and so sacking its
juices, Hsper observed that o 0 sarginadic so cumpletely
sucked the blood out of the picees of meat it was fed with,
that they looked like small masses of white, float ing on the
surface. P
They ascend frequently to the surface for the purpose of
breathing, and would sometimes almost appear as if they
were performing that operation through their tails; for they
lie immersed all but the hinder extremity, which protrudes
from the surface. Here they appear al rest, balancing on
their oar-legs, which are stretched at right angles. Al-
though pretty constant denizens of the pool, they cannobs
remain without oceasional aceess to the air; and sometimes,
creeping up the rushes fo take flight, they mount np in the
air perpendicularly, like the lark, till out of sight. The de-
scent is equally direct, resembling rather a fall than a flight.
Tt is stated that they are guided in their descent by the
reflection of light upon the water’s snrface; for they have -2
sometimes been deceived and have fallen with violence upon I
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giu'ﬂ.m'[ garilen frames which had apparently been mistaken
wfor water,
o During the winter, their habits are by no means uni-

form. Some bury themselves, and remain for the season in
a state of torpidity; others retain theie natural briskness,
and will remain in the water afier it las been frozen gver,
swimming under the surface and coming to aceidental open-
ings to take air.
& Many of these particulars are gathered from Mr. West.
" wood’s account in his popular and aceurate work, T have
had no opportunity of watching the Dyticns in its native
haunts, but have been obliged to content mysell with ob-
serving its movements in a fresh-water tank.  These move- ~
ments are curious enough.  The wanner in which the in-
sect bustles about, first diving down in a greab horrey, as if
Lusiness of importance was on hand and_there was not time
\ to do it in, then suddenly sppearing to change its mind,
' reverse its balance, and return-in the same dircclion, is very
amusing. Now it will waddle along the leaves; then skim
the surface; then rest for a few moments, giving his extre-
mities an airing ; then down he goes again straight to the

bottam, and remains for awhile with his body Lalf buried
among the pebbles. What he is doing among these same

. 5
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pebbles we do not exactly know, but his actions look very
much a3 if he were rommazsing for minnte insects and Cros-
tacea, which have taken refuge belween them.  He appears
resolved literally to leave no stone wnturned o get o liv-
ing. [ have only once witnessed him in the act of selzing
larger prey, and Hen it was an unfortunate Plavorbis or
Flat-coiled Water-Snail. At first the Dyticus seemed lo
he roaming.about in quest of something, first under; then
over, the leaves of & Water-lily. At last, in a rather dark
corner, he seemed to pereeive suddenly a Plauorbis whielh ~
was browsing upon the stem of a plnt just under the
shade of a broad leaf. He darted at this, scized it, and
then putting his fail out of water, apparently for the pur-
pose of taking in a fresh supply of air, moved slowly down,
bearing the Spail with him., He held it, as represented in
Plate XIX., by his fore feet, turning round the eoil until
the aperture-of the shell was vpposite his mandibles, when
he began nibbling away at- the animal. In vain did the
poor Molluse fry to withdraw within his shelly fortress, for
the Beetle picked ofl the edzes of his shell bit-by-bit, so
as to expose the body as fast as it was withdrawn, Al

e

St |
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the way down to the bottom of the tank was-this pro-
cess continued, air-bubbles rising to the top, and bits of

-
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biroken shell falling, till the Beetle reached a stone near the
*Lottem with his burden, where 1 left him still busy at lis
work.
A Water-Beelle, in the aet of devouring n Plawerbis, is
represented in Plate XIX., in company with Newis.
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CHAPTER XIV. : !

MOLLUSCA.

e

AQUARIAY OBSEBRVATIONS ON MOLLUSCA,—TLITTORINA LIITOREA.—LIM-
NEA STAGNALIE—ASCIDIA VITHEL (Fl—NUDIBRANCHIATE MNOLLUSCA,
~—DORIE  BELAMELLATA.— PULPURA LAPILLUS,—2AXICAVA RUGOEA.—
PECTEN  OPERCULARIS, —FHILLINE QUADRIPARTITA,—SEFIOLA VUL-
GARTS.

Morrusca have not yei been introduced very extensively
into Aquaria, although they are very inferesting objects
when admitted. They may never become so popular as Sea-
flowers or Crustacen, but earnest students of Nature will -
find much pleasure and instroction in watching their habits,
and examining their strocture.  OF the few Aquarian ob-
servations that have been as yvet wmade, many are recorded by
Alr. Clarke, and published in Forbes and Hanley's © British
Mollusca.” Some few of these are repeated in my ¢ Popular
British Conchology,’ and some are added.  Having been so
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recently engaged in that compilation, T feel that it would
e ont of I'I-!:'Il:.'l." lo enter mto a very elaborate lustory of
tlis class in the present book; but a few interesting ex-
amples may be given.

Lirroniss Lrrronea.

On entering the Society’s Tish-house, among the first
objects that attract notice are a mumber of snow-white,
rounded, or oval dises, studding here and there the sides
of marine tanks. Going a little nearer you perevive behind

each of them the head and shell of a common Periwinkle.
Crawling up the glass sides {ill they arrive near the water's
edge, they will often remain without mofion for n consi-
derable length of time, holding on by their white sucker-
dises.  And -0n|cl;|||u.-: they rise above the water, prefer-
ring o remain :In for a I:mn., in initation of their natural
habits.  When observed in the latter position, they are
often ruthlessly pushed down by the keeper. On my ask-
g whether the poor Molluses, accustomed as they were
to be lefl dry on the rocks by the receding tide, could
really live always immersed as they seemed condemmed to
B 0y here, the keeper replied by pointing oot to me hun-
dreds of tiny Periwinkle fry, with transparent shells, to
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show that the speeies was not only thriving, but freely
breeding in their present position. 1 must confess, low-
ever, that I felt far from =dizlied with the demonstration ;
for while the young scemed o be bronght forth plentifully
angl to grow freely, the old ones seemed to dic ofl rather
fust; and L cannot imagine why the poor creatures should
uot be allowed to take an airing when so disposed.

The movements of Periwinkies are so slow, and they

remain =0 long in a given spot, that seaweeds often take

root and grow on the outside of their combrous shells, ™
They are very useful in a tank, their oceupation being
that of seavengers. The seeds of marine plants held in
suspension in sea-water, are apt to fall and adhere to sur-
faces and begin to grow, and their accuinulation’ tends not
ouly to obseure the glass

so as to check our observa-
tions, but also their top great abundance tends to render
the water unhealthy. To check this overgrowth and pre-
vent the glass sides of the tank from becowing opanue, a
few Periwinkles are put in, and very soon put in motion
an apparatus well adapted for mowing down the minute turf
of Cuaferve. _

This apparatus consists of a rasp-tongue, set with curved
teeth. - If we notice one of these animals feeding with his
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month towards us on the glass, we see his black-striped
snout beyond the circle of his foot.  In the centre of this
we see & pair of lips open, and then a glassy organ rolling
out between,  This is the tongue, which, giving a kind of
sWeep, rolls back into the mouth, and the lips close oyer
‘it again.  So the seavenger goes on, taking one sweep alter
another, and even leaving a series of curved marks behind
him, like those left b_!.'-lhu sevthe of o mower.  On taking

a dead specimen anwl dissceting the head, the tongue may

be found. At the moutheend it is formed like a narrow

spoon turning back upon the throat, fo which it is fixed ;

the other end is a thread-like coil lodged in the stomach.

Along the spoon and the whole length of the coiled thread

are three tows of curved teeth. What we have seen, in

witnessing the Mollase feeding, is the convex surfuce of the

spoon, rasping np the food and coiling backwards as i

rasps. The food is passed along the triple vow of tecth, awd

becomes fully masticated in the coils of spiral thread in the
*stomach,

" Most persons are acquainied with the horny operculum

with which the Periwinkle shuts himself np in his hole. Tt

P e fixed on the back of his foot; so that, in retiring, lis

liead enters first, then his neck aund the forepart of his
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foot; lastly, the end of it pulls the horny lid into its
place.  Troedi with conieal shells have somewhal sl
habits, and their tongues are similarly formed and similarly
usedl.

"

Listxaa sracxants, axp oruen Waren-Sxaits,

What Littorina does for Marine, Limnee does for 'resh-
water Aquaria. The latter may be seen in the tanks, mow-
ing away at the microscopic vegetation which would other- L“ i
wise obstruct our view, The shell of Limnea stagnalisis ~ :
clegantly formed, transparent, and nl}IirJuD]:; conical, while
those of Plaworkiz, another genus of Water-Snails, is a flat
spiral coil; but the animals are very much alike in natare
and habits. Paludina, which has an oval shell of rounded
whorls, is speckled all. over the body with minate dots of
eold.

Mthough the Water-Snails are in some sense useful as
scavengers, thev are also mischievous as devourers of use-
ful and sightly vegetation, biting through the leaves of
Faltizueria, and other plants, as remorsclessly as Garden-

Snails make holes in cabbages. The smaller species, such
as Liwnea awcicwlale ol L. glutinoss, Physa fontinalis %
nnd Bithinia fentaculafa, nve the most useful and least harm-
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less. The following interesting observations were t‘tﬂllll]lﬂ'i-'
Eatedd by Mr. Warrington, in the tenth volume of the © Annala
of Natural History.” “'These Water-Snails have the extra-
ordinary power of moving along the surface of the waler
with greal rapidity, with their shells downwards, the [vot
being attached as it were to the atmospherie aiv. The Pla-
workis also can fix itself, without any apparent means of
attachment, by his side to the flat surfice of the glass, and
will remain thus for several days, F

“ Tn watching the movements of the Liwwee, I was for
some-time under the impression that they had a power of
swimming or sustaining themselves in the water; as they
would rise from the bottom of the pond, a portion of the
rockwork, or a leaf of the plants, and float for a consider-
able period, nearly out of their shells, without any apparent
attachment, and, by the contortion and gyration of their
body and shell, move some little distance in a lorizonfal
direction from the point which they lad left. On more
carefully watching this phenomenon however, 1, found they
were attached by a thread or web, which was so transparent
as to be invisible, and which they eould elongate in a similar
way to the Spider; they also possessed the power of re-
tarning upon this thread by gathering it up as it were,
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and thus drawing themselves byek to the point winch they

Tianel qpuicted. —

o\ Limnea sfagealis had glided its way along a young
amid short leat of the Fadfisnedie, which terminated below
the surface of the water, and, having reached ihe extromity;
lnmsched itsell off from it; after moving about with @ sort
of swilmming and rolling mwotion in a horizontal direction
for some time, it lowered itself gradually, and v eflecling
this the long flexible leaf of the Fadlisueria was bent with an
lllinlu[:tiillg motion, corresponding exactly with every move-
ment of the Snuil, showing clearly that it had a finm atrach-
ment to the extremity of the leaf. On another veension a

L glutinesa gradually rose from the surface of a picee of
submerged rock, and, when at the distance of about three or
four inches from it, stayed its progress, Joating aboat in a cir-
cwm=cribed horizontal direction lor some time s at last it
rose suddenly and rapidly to the surface, evidently from the
rupture of its thread of attachment. The most convineing
proof howgver of this fact that 1 can perhaps adduee, amd
one that T have often repeated with all the before-mentioned
Linnarez, 13 that when the Snail has been some inches distant
from the supposed point of attachment, a_rod or stick las
Leen carefully introduced and slowly drivn on one side, be-
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tween them, in o horizontal divection ; and by thiz means the
Suail ean be made to undulate to and fro, obeying exactly
the movements of the rad,  This requires to be done very
gently, us if too much force is used the web is broken and
the Snail rises rapidly to the surface of the water”

Ascipia virea (*).—(Plate XTIL)

This is a shell-less Molluse of the Tunicate Order, appi-
rently as simple in form ag a Polgpe.  The beavtiful group
which T have attempted to porteay in my Plite was brought
from Hfracombe, Eight or ten specimens have nestled in
a bunch of Phyffophora rebra. They econsist of a botile-
shaped sae with two necks and mouths,  They are jelly-like
andd transparent, and their open mouths are scalloped, with
a hitle marking of red and opaque-white at each notch.
Scarcely any motion is to be observed, excepting every now
anel then cither the large npr—n'il';g or montl, or the smaller
one, suddenly shat sup, soon to be opened again.  Some-
times an intruding substince is thrown out with foree, and

the apertures kept closed for some time alter.

Nuptsraxenrare Mortvsca.—(Plate X1IV.)

The Naked-gitled Molfusca have no shells, and their gills
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.
or breathing-apparatus consists of variously shaped organs,
arranged on different parts of their sides and bodies, bnt—+
all external. -Some of them from their complicated braneh-

ing gills are almost like moving trees, or more like Slugs
with a forest on their backs; othiers are of plainer make,
and have® the gills exserted, in the form of a branched star,
throngh the mantle. A few of the forms are represented

in the Plate.  The following are Mr. Gosse’s obeevvations

on one of the species, as to its habits and reproduction. +

3 “Don1s BILAMELLATA,

“Of which there were three in the vessel, was very social
in confinement, continually finding out one another and
crowding elose up togethee. They erawl round the pan,
generally resting close to the surface, often with the mantle
a little raised, so that the air may reach the Lody,

“Peb. 22nd. The Doris bilamellata laid a vibbon of Spaw,
atlached to the side of the pan, almost at the surface of the
water ; it adhered by one cdge, and formed an imperfect
spine or cup, the ribbon being bent upon itself, the upper
edge or brim leaning a little ontward and being puckered.
The general substance is white and opaque, owing to a vast *
number of minute eggs enveloped in a clear jelly, The
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colour therefore appears uniform, exeept that a clear line
runs round just within the edge, eauseld by a narrow space
free from eggs. The ova, although numerous and close-
sef, occupy only the ecentral portion of the band, there
being a considerable space of transparent jelly without thew
on each surface.  On the 19th of Mareh I cul off n small
preee of the ribbon of spawn and examined il beneath a
microscope; I found that the young were fully formed,
each enclosed in a globular cgg, perfectly transparent and
colourless.  The young Doris, unlike the adult, which is
a naked Slug, inhabits a transparent shell, formed like that
of the Nuatilus, from the mouth of which projeet two large
fleshy circular dises, set round with long cilia. These
latter organs were in constant and vigorous vibration, by
the motion of which each little animal revolved freely in
s ege-shell, incessantly turning upon its centre in every
direction.  Sometimes one would suddenly suspend the
motion of its cilin as if tired; then, after having rested a
few moments, put forth one ciliom in a cantious manuer,
then another, and in a moment the whole were again in
vibration, and the litle embryo was gyrating in its giddy
dance.”
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Carnivorons Feeocily of the Nvdilranchiata. - :
Mr. Gosse relates that having placed a lurge specimen }
of Anthea cerens in the Aquarinm, with threee individoals
of Eoliz papillose, he found, on visiting the tank one day, ’
that one of the latter was busy cating the tentacles of the .
former, to which it clung tenacionsly in opposition to en- '
deavours made to pull it away. © On his next visit the two
other Eslida had joined in the earnage.  All three exhi- 4 ;
bited signs of great fierceness, adhering to parts befween .
the anthers by the point of the foot, amd stretehing-forwards :
to the point of attack, erccting and reversing iheir branchiz.
When removed to a considerable distance they returned to
the charge, from any part of the vessel, as long as they re-
mained in it.
. L

Ponrura LAPILLUS.

This has a thick oval shell, aud belongs to the Order
Gasteropoda : foot and body being one.  When the shell o
is banded with rich brown or yellow, it looks very prelty :
in an Aquarinm. But the animal is very voracious. Iis {
proboscis is a formidable weapon, capable of penctra- 4
ting through shells of small Periwinkles, Limpets, and E

!
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evon those of -thiek  shelled, I'ul]-gl':m'n Mussels.  When

- |||-|.-|_, a vessel of l'l'l':1!Il-ﬂ]lulll‘:"[] maller may hl:- found 1n

the body, under the veil of the tentacles.  On opening the
membrane the alter exudes, and if spread upon linen
colonrs it _"-'I'“l.'l'l‘u': the }I'||[Ju‘ E|l:l1|.;;:‘n' io pea-green, thenee
after a time to grass-green; becoming bluish by degres
till it is quite blue. A finge of red nest begins to -
al tint is purple.  This
is one of the prrple dyes, and hps been used in com-

pear, increasing until the gene

merce for the parpose of eolouring linen.  The wame how-
ever was originally applied 1o a Murer. T have just scen
a specimen of this Molluse living in one of Mr. Lloyd’s
tanks, covered entively with small Baleni, each throw-
ing out its neiwork of cirthi from between the opening
opercula.

SAXICAVA RUGDSA
Huas the power-of boring into rocks and enclosing
its body and bivalve shell, in the hole it has scooped out
for a dwelling. It lives near the surface, so as to pro-
trude its siphon, which appears like a crimson wart on
the face of the-rock, withdrawing it instantly on being dis-
turbed.
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PECTEN OPERCULARIS.

Tie Common Painted Seallop is an object of great beauty.
Not only its shell is finely painted (either variegated with
redl, brown, and white markings), but the fringed and bril-
lianily coloured mantle lining the shell, and showing itself
as the ammal lics with his valves a liftle gaping. Near
the edge of this manile are a great number of thread-like
tentacles, capable of contraction and expansion ; and be-
tween these are seen a nwmber of minute civeular puinls,
generally believed to be eyves, looking very much like them,
and well placed for use in that capacity, The Peefen ad-
heres to surfaces by means of a byssus of small threads
which it throws out between its valves on the upper side;
and when placed in a jar will attach ilself to the gloss
at the sides; here it will hang with its two hall-circles

of eyes npl}:lrcntly on the wateh. = At times however it

will move about by means of leaps elfected by blowing
out jets of water suddenly from between the edges of the
mantle.

Paiceixe avappieanrrea.—(Plate X fig. £5.)

When this Mollusc is crawling, 1t presents the appear-

-

-



I

E MOLLUSCA. 278

ance of a broad, flat, opaque, white slug, with the dorsal
dise divided into four lobes. The two side lobes of the
dise are the edges of the mantle turned up; the front lobe
covers the head, and the back lobe hides from view a very
beautiful broad, white, transparent shell, known mere gene-
rally by the name of Budlwe apérta.

SEPIOLA YULGARIS,

“The Cultle-fish tribe, being wore oceanic than littoral,
do not thrive well in conlinement. They will not live
many days in a tank, but while they do live their habits
are not uninteresiing.  OF course the larger species are (oo
cumbersome for the purpose, but the smaller ones have
often been preserved in confinement long enough for obser-
vations on their habits. In some respeets they approach
the Hadiate groups of animalg ; having the month central,
on the top of the head, and the organs of prehension and
locomotion, arms or legs, placed in a circle around it. Tn
other respects they incline towards the vertebrate groups ;
some of them being provided with an internal bone or pen,
which may be considered a rudimentary vertebral column.
Others are farnished with a shell. The soft bone sold in
shops for birds to nibble at belongs to Sepia afficinalis ;

T
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and the shell ealled Paper Nautifns, ov Argonaut, belongs
to an Ocythod, another member of the class Cophalopodd.
When Sepia valgaris is first placed ina vessel, it darts
about in a restless mauner, by forcing jets of water from
a funnel which s situated beneath the body. Having in
this manner explored every part of its prison, it will hold
itself in snspense in mid-water, all the time flapping with a
pair of fin-like wings. When at the boitom of the tank
it has a very curious way of crawling by means of its
arms, which are then bent angularly for the purpose. The
manner in which the little creature changes colour is very
surprising.  ““ We can searcely,” says Mr. Gosse, ™ nssig
any proper hue to it. Now it is nearly white, or pellueid,
with a faint band of brown specks along the back, through
which the internal viscera glisten like silver. In an in-
stant, the specks become spots that come and go, :m;l
change their dimensions and their forms, and appear and
disappear momentarily. The whole body, arms, fins, and
all the parts whieh before appeared free, display the spots,
which, when looked at attentively, are scen to play aboat
in & most singular manuer, having the appearance of a

coloured fuid injected with constantly varying force in the %

substance of the skin. Now the spots become rings, like
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the markings of a panther's skin; and as the little ereature

* moves slightly, cither side beneath the fin is scen to glow

with metallic lustre, like that of gold leaf seen thirougl horn.
Again, the rings unite and coalesce, and form a beautiful
netted pattern of brown, which colour increasing, leaves the
interspaces a series of white spots on the vich dark ground.”

The Sepiofe has a habit of burrowing in the sand. The
funnel again eomes into play, and by blowing the sand

‘ away in pufls, gradually makes a hole large enough to con-

tain the agmal’s body.  But il stones, and seraps foo large
to be blown away, are mixed with the sand, the arms pick
them out by means of the sucking dises with which they are
furnished. The Coplalopodn are supplied with an inky fuid,
whieh they sometimes discharge jn a cloud when irritated,
for the supposed purpose of hiding from their enemies.

But Mollusea, as a' class, have yet to be studied by
means which the Aquarimin and the Mieroscope will place
at our disposal. Several varieties of Nudidvanchiate Alol-
{usea are figured in Plate XIV. Plate X1IL represents a
group of Ascidians, belonging to the Tunieate order, nestled
in a bush of Phyllaphora rubens.

Philline quadripartita and its shell are seen at Plate X,
in company with Penfacles. !



CHAPTER XV.
VISIES.

PIAHES 1IN VIVARIA.—GASTEROSTEUS ACULEATUS, —NEST-BUILDING. —TLA F

TESSA YULOANIS, — GOUIUS  NIGER. — MUGIL CHELD, — LEPIINHIASTEI ‘_
BIMACULATUA, —BYXGNATHUS  LUMBRICIFORMIA, —FRESN-WATER FISHES
_LUMINOSITY OF FISH,—HERRINGS. —* S0HODIS AND SCHOOLMASTERS.
—LEPIDOSINEN, OR MUD-FI=l,

Avmnovei fishes are beantiful objects to be kept in an

Aquarinm, some of themgre difficult and dangerous. Difli-
eult, because from their delicate organization they are peen-
liarly susceptible of injury from any impuritics in the water;
dangerous, because of their pugnaeity and voracious habits,
Others, with proper care, live well and safely. The manners
of fishes in confinement, with the exception of nest-building
species, are not particularly atiractive, although some of the
gentler kinds become very tame, and will learn to come and
foed from the fingers. The beauties of their conformation and <
colouring are however set ofl to great advantage in a vessel
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with straight sides.  Ordinary globes in which gold-fish are
kept distort the figure, but through flat glass we geb a side
view of their vich tints and Very solemn conntenances.
Great advances in the science of ichthyology may be ex-
pected to fake place as aquaria become common, but as vet

fishes have not formed a very “prominent feature in them.

Very few salt-water fish have as yet been introduced, and
those belonging to fresh-water have to be assorted with
.‘ great care, to prevent mutual destruection.

In this department therefore we must be content Lo
potice a few of the observations which have been made
upon some kinds confined in tanks.  We begin with a fresh-
water species, which, from its habit of building a nest for
its young, is very interesting.

(I ASTEROSTEUS ACULEATUS.

The common Stickleback of our pools and brooks, so
well known to boys in every rural neighbourhood, may be
easily preserved, and if placed near the breeding season
with a few familior waler-plants growing in the tank, will
generally reward the possessor by an exhibition of ifs con-

M structive powers. The following account is taken almost
entire from Mr. Hancock’s communication, published in the
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ffwoologist * for 1554, Being drawn up from actual observa-
tion, 1t 12 better than a florid desceiption wounld be,

_We have, for some time past, kept a glass trough filled
with aguatic plants and animals ; the bottom of this vessel
is covered with muod, and the rockwork filled up in the

cemire i overarown with a delieate, haie-like conferva ; o few

floating plaunts spread over the surface of the water, and -
nummerable £ fomostraea, and other small erustaceans, ns well

as varions ammaleales, swarm in all pavis; the minute but *_
deadly poison-armed Hydre also prevails where food is so
plentiful ; and a solitary individual of the great water-bectle
rambles over its walery domain, lord and master of all.
Several of the fresh-water Mollusen also people the trough,
which on the whole has very much the appearance of a
miniature pond. Into this home were put four or five Stickle-
backs last May, and they at once made themselves perlectly

at case.  Owe, without the least hesitation, took possession

of a certain spot, which it gnarded with the greatest tena-
eity, atiacking vigorously any of its companions that might
happen to approach the chosen locality. The Beetle too,
which sometimes eame paddling slowly by, was pounced
npon and unceremoniously tumbled over, but, secore within 'ﬂ
liis scaly armour, as the knights of old, he little heeded the
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onzlanght of his naked assailant; so, overpowering all op-
position, he sermmbled onward in liis nndeviating path.
«TThis fish was rather small, had the throat of a bright red
colonr and the eves of a brilliant bluish-green. At first,
all the others were pale; but in the course of a fow days
ane of them gradually assumed the rich hues of that already
described, and soon afterwards it also beeame attached to a
spot, taking up its abode in one of the corners of the
trongh. On examining attentively the two selected locali-
tics, o nest was found iu each, composed of a collection of
delicate vegetable fibres, resting on the bottom of the
trough, and matied into an irregulir cireular mass, some-
what depressed, and upwards ol an inch in diameter; the
top being covered over with the same maierials, and in the
centre having a large hole.  The fishes scarcely ever strayed
from their nests, but were constantly on guard, defending or
repairing them ; they were perpetually prying into the hole
at the top, and throsting their head= right into 3t.  On one
oceasion, one of them entered by tlis hole and slowly foreed
itsell Ii:l_r'ul} through the side of the nest; as it gradually
moved onwards, its body had a peculiar lateral vibratile
motion. They would frequently seize hold of the nest and

aive it a violent tug, shaking ani tearing loose the vegefable
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matter of which it was composed ;. at other times they would
carry to it, i their wouths, tine conferva-stems, and press
them with eonsiderable foree inlo the walls of the nest, or
thrust them into the hole, which by this menns was partially
coneealed,

“decasionally, each was observed hovering over its nest,
with the head close to the onfice, the body being inelined
upwards at an angle of about foriy-five degrees, fanmng it
with the peetoral fins, aided by a lateral motion of the tail,
This enrious mancuvre was apparently, so to speak, for the
purpose of ventilating the spawn, which would be distinetly
seen through the orifice at the top; at least by this means
a current of water was made fo set in towards the nest, as
was rendered perfectly apparent by the agitation among
the particles of matter attached to it. This fanning or ven-
tilating process was repeated at short intervals during the
day, avd every day until the spawn was hatched, to accom-
plish which, took between two or three weeks,

Only one nest contained spawn; the other was torn in
pieces, and the materials scattered about, in the hope that
we might have the pleasure of seeing it reconstructed. In
this we were not disappointed ; the fish immediately began
to form a new nest in exactly the same spot, and by the
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following day it was more than half completed. 1t took
¥ a mouthfull at a time, and was at some pains in adjusiing
each load, and spreading the materials out, and pressing
them down with its mouth; it then drew its body slowly
over the whole, vibrating all the time, in the same peculiar
manner as when it forced its way through the nest as before
stated.” :
When the young fry began to appear and flit about the
‘ sides of the nest, the parent’s assiduity inereased.  When
the little innocents endeavoured, too young and inexperi-
enced, to wander from the precinets of the castle, they were

actually caught, swallowed, brought back, and redeposited
in safety. But it required the mother's unremitting exer-
tions for several days after the fry was hatched, to keep
them within bounds, s0 as to preserve them from danger.
The old fish frequently took the young ones into its mouth
to preserve them, and once did so almost from the hand of
the observer, who had taken it up, and, after swimming
L abont with if, blew it oot in a thicket of conforves.

Pratessa vurcanis.—(Plate XV.)

» Mr. Gosse remarks of flat-fish generally, that, “ though
i easily cought, they are of little value, for they do not live
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long in a tank, and are uninteresting from their sluggish
liabits, as they lie perfectly still on the bottows for honrs
together, trusting for concealment {o the similanty of their
russet colour to that of the sand.”  This may be true; yet,
on our first visit to the Zoological Fish-louse, we were
much inierested with a nomber ol specimens of the com-
mon Flounder. The water was vather dingy, and the whole
tank darkened by large picces of over-hanging rock; at
fivst, mo life was scen; we took it for an emply vessel, and
were passing by, when a sudden slight commetion and .
flash of white arrested ws, and from the dirk botlom we
saw rising with a wavy motion one or two of the common
Flounders. In swimming they showed their white under-
sides ; and the undulating motion of their fringing fins, as
one wave followed auother from the pectoral region to the
tail, the flashing golden lme of the odd, cunning-looking
eves, and the gentle eurves of the whole body, united in
an exhibition of unexpeeted geace and elegance.  We were
particularly struck with the attitude which I have fried to
represent in the Plate.  When one has risen, another,
roused by the eommolion, begins to raise his head and look
about him in a very eurious manner. Still keeping the
bulk of his body flat on the surfuce, but raising wore and
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more of his shonlders, supporting the elevation by stiffen-
ing out the lirst rays of his fing, and rolling his eves about
with a cunning and cautions aspect, he prepares to follow
the example. IDresently the vessel is alive with sporfive
flat-fish, now rising perpendienlarly, now scudding along
horizontally, now sidewize, now edgewise; litst showing
the dark, then the white dise.  This lasts but a few mi-
mutes.  Une by one they slacken their motions and drop
down 3 nob setfling finally without taking another survey
with hifted shoulders.  One by one they flatten on the sandy
botiom, fill the last lies “ flat as a {lounder®” at rest, and all

is over.  The tank is darck and empty as before.

Goprus NI1GER.

The Goby is a small fish, distingnished by his shape,
which is broad at the shoulders, tapering off towards the
tail, so as to give him a tadpole appearance.  This fish soon
familiarizes itsell with its situation, and tamely but greedily
feeds from the hand. In saying *tamely,” we must be
understood as towards the fish’s proprictor, and vot as to-
wards his companions in the tank. - Towards these, even
of his own species, he is most ferocious, and will swallow
another Geby not much smaller than himself. ‘The Goby



254 POPULAR HISTORY OF THE AQUARIUAM. -

generally lives as much out of sight as possible, under
shelter in dark eorners, but darling out oceasionally, rarely
rising to the surface, except for the purpose of secking
prey. It is very remarkable for the changes that constantly
take place in its colours, like those of a Chameleon, but
more decided.  Sowetimes, it is ol a general blackish hue,
clonded with darker patches, Sometimes, it is pale brown
with dark and white spots.  Possibly this is eonnected with
the animal's “ feelings,” for he i= observed to become dark-
vst when meost excited ; and, when devouring a- vietim,
lours over him * black as night.”

The ventral fins of this fish are united so as to form an
oval sucking dise. It enables the fish to seize and retain
a hold on surfaces which he is not inelined to relinquish lor
the moment. He adheres, by means of this sucker, to
pieces of rock and sides of the tank. T think he uses it
partly in crawling, as he sometimes is observed to do, over
perpendicular and diagonal surfaces.

MuGIL CHELO.
The habits of the Grey Mullef are the reverse of the
preceding, for, while the latter generally remain quietly
near the bottom of the tank, the former affects the sorface,
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and rarely descends. The Mullets are very hardy, living
sometimes uninjured when other animals die from impurity
i the water. Keeping near the surface, which becomes
better nerated than lower down, and frequently taking-
mouthfulls of aic by putting theit noses ont of water, they
keep themselves supplied with whai proportions of the dif-
ferent gases are most conducive to their health.  Their
restless activity in awimming to and fro, showing ofl' their
bright silvery stripes, renders them pretty and lively tenanis
of their watery cage.

LEFIDOGASTER BIMACULATUS.

Another little tadpole-shaped fish, ¢ommonly known as
the “Two Spoffed Secker,” which, like the Goby, has its
ventral fins united in a sucking dise. It is prettily co-
loured with pale red, with a decp red spot on each side.
[t does not poise its body steadily in the water, nor swim
with the gliding motion of other fishes, but first adhering
to one suarface, and staying there for a short time, suddenly
dartz a little way ofl and adlieres to another, or else crawls
with a clumsy, wrigzling motion. But the greater part of
its time is spent in stillness, fixed to a particular spot, and
probably feeding on animaleules.
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SYXGNATHUS LUMBRICIFORMIS,

The Worim Pipe-fish has a slender, eel-like body, about
five inches in length. The hiead is large, terminating in a
turned-up nozzle. It is marbled on the sides with spots
of white, edged with black lines; the neck is marked in
the smne manner ; the general colour of the body being
of a brownish-yellow, becoming silvery under the tail. DBut
the full beanty of the animal can only be explained by o
series of details which would be too tedious to read. Mr.
Gosze remarks, that “in eapiivity the manners of this pretly
little fish are amusing and engaging. Tts beanliful eyes
move independently of each other, which gives a eurious
eflect as you wateh its little face through a lens; one eye
being dirceted towards your face, with a quick glance of
apparcnt intelligence, while the other is either ab rest, or
thrown hither and thither at various other objects. T was
strongly reminded of that strange reptile, the Chameleon.”
The tail of the Pipe-fish is prehensile; with the tip of it
coiled round a_stem, it will sway its boedy to and fro in
graceful eurves.

Fresk-Waler Fishes,

Carp, gﬂl:Icu_. Prussian, or silvery, are handsome fish,




. ® FISHES. agy

live well in tanks, and become very tame and even doeile,

+ They can be fed with =wall red worms and young water-
snails.  They will also, after a time, learn to take bread,
and like it too; but eare must be taken not to give them
too much.

The Golden Carp love warm water; many of them are
reared in waters which receive the waste steam from facto-
rics. In the Botanical Gardens, Regent’s Park, in the water

] green-house containing Ficforia regia, are 1mmense num-
bers of Golden Carp, luxuriating and breeding {reely insvery
wartn water. At Hampstead too, at certain parts of the

. day, the waste water is liberated from the engine water-
works into the adjacent pond. At these times some com-
mon Carp are seen congregating under the pipe, evidently
enjoving the warmth, and dispersing after the temperature
of that part is assimilated with the rest of the pond.

Loach, Minnows, Tench, and Gudgeons, have their va-
rions beauties, live pretty well in Aguaria, and age worth
observing ; but beware of the voracious Pile, for at a very
carly age le is fatal to fishes of larger bulk than himself.

- Latwminogity of Fish.

This is a subject ugon which naturalists have mot yet
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written much, although it i3 known that many of these

animals possess the power ol illuminating the ocean, and e

some of them may be induced to exhibit their peeuliarity in
confinement,  The Pgresswea, for instance, has been de-
seribed as presenting a very luminous appearance seen in
a tank by night. When in motion it changes, passing
throngh the colours of a bar of red-hot iron to that of o
white heat, represenied by a phosphorescent colour. We
have scen the heads of common Mackerel shining brightly
in a dark ecllar; and, as Mr. Swainson has observed,
*When we consider how many hundreds of species, more
especially those which live in tll::*l:l waler, are covered with
scales of a rich and shining silver hue, infinitely more bril-
liant when those fishes are alive and in their native elemeni
than as they are commonly scen after having been caughi,
it becomes lighly probable that the brilliant radiance with
which they are clothed, is to clfeet some other purpose than
mere ornament,”  Although Flecrings have not yet been
kept in Aquaria, it will not be uninteresting to conclude
this Chapter with the following account of their brilliant
lwminesity, by Huogh Miller, in ¢ My Schools and School-
masters.”

“As the night gradually darkened, the sky assumed a

-
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dead and leaden hues the sea, roughened by the rising
breeze, reflected its deeper hues with an intensity approach-
ing to black, and secmed a dark uneven pavement, that
absorbed every ray of the remaining light. A calm silvery
pateh, some fifteen or twenty yards in extent, ewme moving
slowly through the black. It seemed merely a patch of
water coated with oil.  But, obedient to some oiher moving
power_than that of either tide or wind, it sailed aslant our
line of buoys, a stone-cast from our bows ; lengthened itself
along the line to thrice its former extent; pansed as if
for a moment ; and then three of the L‘n.tr.r_'l.'sJ alter erecting
themselves on their narrower base with a sudden jerk,
slowly sank.” One—two—three buoys! exclaimed one of
the fishermen, reckoning them as they disappeared ; fhere
are ten barrels for us secure. We commenced hauling ;
the nets approached the gunwale. The fiest three appeared,
from the plosphoric light of the waler, as if bursling into
flames of a pale green colour. Here and there a Herring
glittered bright in the meshes, or went darting away through
the pitchy darkness, visible only by its own light. The fourth
net was brighter than any of the others, and glittered
through the waves while it was yet several futhoms away;
the pale green scemed mingled with broken sheets of snow,
U
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that, llickering amid the mass of light, appearcd, with every
tng given by the fishermen, to shift, dissipate, and form
agmin; and there streamed from it.into the surrounding
gloom myriads of green rays, an instant seen and then lost,
—the refreating fish that had avoided the meshes, but had
lingered, till disturbed, beside their entangled eompanions.
Ii eontained a considerable body of Herrings: As we
raised them over the gunwale, they felt warm to the hand;
for, in the middle of a large shoal, even the temperature of ‘,
the water is roised, a fact well known lo every Herving
fisherman ; and, in shaking them out of the meshes, the ear
beeame sensible of a shrill, chirping sound like that of a J
mouse, but much fainter, 8 ceaseless cheep, cheep, cheep,
occasioned apparently (for no true fish is fornished with
organs of sound) by a sudden eseape from the air-bladder.”

-
Leriposines ansecrans.—(Plate XVL) |

The * Tllustrated London News” lately contaiming an ac-
count of this remarkable animal as now living in a tank
at the Crystal Palace, it became necessary for the writer of
an “ Aquarium’ to visit that establishment, as well as to con-
sult the deseription in the ¢ Linnwan Transactions,’ by Pro- 4
fessor Owen, The visit was made on a gloomy day, and it )
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was with some diffieulty that I found that part of the cs-
tablishment in wlich the * Mud-fish” was Lo be seen, At
length, after manfully resisting the temptation of musie in
passing throngh the great transept, 1 gained an interview
with his Mudship, and must confess myself agreeably sur-
prised at his moch more pleasant appearance than the  Lon-
don News* figure had led me to expect.

The Lepidosiren is on the whole rather a graceful fish
than otherwise, and the mud colour, or greenish chocolate,
is well set off by numerous symmetrically arranged lines,
and some well defined leopard-like spots.  Its chiel pecu-
liarity consists in the two pairs of limbs, whicli are neither
legs nor fins, ]Jmpi:rl}' so called, but arc flexible jointed
filaments, bordered by fin-like fringes, and oceupying the
positions of the pectoral and ventral fins of ordinary fishes,
such as the salmon. They are used in swimming; the
scythe-like sweep of the anferior pair giving them great
power in propelling the body forwards ; which is effected
at a rate which may be consid «l rapid for its propor-
tionate weight and size. Ont  back, and on both sides
of the iail, is a continuous fin-like kecl, like thai of the tad-
poles of frogs and newts, which further assists in progres-
sion. The body is ecl-like, but not so much so as in
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another speeies.  The breathing apparatus is complicated,
and, besides internal, there are two external gills exserted-
from behind, and above the exsertion of the front pair of
limbs, The head is not so suub, nor the aspect so fero-
cions, as the recently poblished figure wakes them appear.
Un looking at the figuee too, one would be at a loss to
assign any particular funetion to these limbs; but on sceing
them in action, their use is apparent, and I overheard a

Frenchwoman pronounce them to be “wagesires.”

Very
good wagesires” they cerlainly are, besides being well
adapted for cutting through the mud in which this fish loves
to reside.

The Mud-fish moves freely and gracelolly in the water,
sometimes coming to the surface to oblain a supply of air,
ani feeding upon small animals. The nostrils open within
the mouth. There were three specimens hrought to Eng-
land from the River Gambia, enclosed in balls of hard elay,

in which they had been buried for eight months, without
any communication with the aie.  When the balls of clay
were put into water, they cracked and broke. In the middle
of these balls were discovered dark-coloured oval bags,
which, afterwards bursting, liberated their inmates. These 2
immediately swam about and were quite ready to break their
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long fast by feeding greedily upon the worims, small frogs,
and picces of meat that were given to them.

The largest specimen is about sixteen inches long and
two mnehes broad.  The three :i|u'{'i1|u.::|:'- Were E]rusmﬂ ed l:','"
Captain Clamberlayne to the Crystal Palace Company.  The
rudimental filamentary fins are considered as analogous
to the I.-|=111'1:-rﬂill'.1|'_1.' extremities in vertebraie animals. Their
internal supports are in each a jointed eariiluginous reay.
On the whole, the opinion of Professor Owen that the
Lepidosiven 15 a fish, has been well sustained.  Por, while
on one hand, the reptile-like development of the air-bladder,
and its conversion into an organ of aceial respiration; the
tadpole-like appearance of the dorsal and tail fringe; the
external gills, so like those of young uewts; and the
absence of regularly rayed true fins, seem to point to an
affinity with squatic reptiles: on the other hand, its truc
fish-zeales, and many other points in its general anatomy,
show it to bie a fish.  Into these points I do not now enter,
but must refer my readers to vol. xviii. of the *Transac-
tions of the Linnman Society,” contenting myself with quo-
ting one argument of Professor Owen’s.  “In the orman
of smell, we have at last a character which iz absolute in *
reference to the distinetion of fishes from reptiles, In every
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fish it is'a sac communicating ouly with the external sur-
face ; -in every reptile it iz a canal with both an external and
an internal opening.  According to this test the Lepidosiren
is a fish.” The only opening of the nostril is within the
month.

Our Tlustrations of Fishes are, Plate X V., Plafessa vui-
garig, young, in attitudes described in the text; and Plate
XVL, Lepidosiven swimming, with the hibernaculum shown
at the bottom,




CHAPTER XVI.
FRESH-WATER ANIMALS,

- THE CREEX HYDRA.—TRITON CRISTATUS.—A PANIC.—HABITE —FROGE, —

Yf FEESH-WATER TORTOIRES. —EMYDID.E.—MARINE TORTOISES, —TULTLES,
—HABITS OF EMYS m.\ecr_swrc*.—TR1DHYL‘!II!J.H.—HUD-T&RTDISE:H.—
HABITS OF MALINE TURTLES, —ALLIGATORS.

H+ypra VIRIDIS.

Tue chapter on “ Hydroid Zoophytes” did not describe
this wonderful fresh-water animal, which cvery one may, but
very few ever do, procure, and examine, and experiment
upon. It is more than a hundred years since Trembley, al
the Hague, and Baker, in London, created a sensation by
their revelations on the nature, habits, and reproduction of
these little polypes, of which there are several species found
in our ponds and ditches, adhering to the commonest water-
A plants. They arc wonderfully simple in form and structure,
consisting of a tube or sac with a prehensile dise ab one
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end and o mouth at the other, surronnded by a circle of
retrctile tentacles or feclers.  Like Actining, they are_o
eapable of collapsing the entive body into a little knob or
button, and then, again expanding, they spread ont their
feelers to search for prey, which consists of minute inseets and
small worms.  The touch of their feelers partly paralyzes
their vietims, which are swallowed entire and digested in

the stomach. Tlus is not their only movement, for they

can crawl something in the manner of some eaterpillis, by -
bringing the two exiremities of the body together, making ‘Y
a bow in the middle, then moving the head n pace and
bringing up the hinder dise to it, Like some plants, they

are propagated either by buds or eutiings; the former, of
course, the most natural. A little bod is seen at the side

of the full-grown polvpe, it increases, it puts foreth iis
circle of . tentacula, and after afew days separates from the
parent and hLecomes independent. The other method of
propagation iz the: result of those curious and perhaps not
really cruel experiments which originally caused so muel.
excitement among naturalists. The Hydra may be-divided

and subdivided into a great number of parts ; and each part

will, under favourable circumstances, become a new polype,
Ii the head be cut off, a few days will give a new body to

i
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the liead, and a new head, with a eomplete cirele of ten-
tacles, to the body ; and the vital functions appear so little
disturbed by the operation, that young iml}'p:*:: will be form-
ing on the separate parts of the parents during the process
of restoration. The result is similar if the body be cut in
strips lengthwise; eaeh strip will close round into a tube,
and s proper circle of tentacles made np. It is also
possible to turn the body inzide-ont as vou wonld turn a
stocking, and yet all the funetions of life would procecd
as before; digesting food within the sae, and reproducing

wiihout.

Trirox crsrarvs.—(Plale XIX.)

Some years stnee, the village of Walton-on-Thames * was
thrown info a state of considerable excitement,” as the
newspapers say, by the writer, then a hitle boy, passing
through it with a prize in lis pocket-handkerchief. The
prize was a living creature, which unfortunately contrived
te escape for an instant throngh the folds, and while being
recaptured, was seen by a woman standing at the cottage
door with a eluld in lier arms. Gireatly alarmed, she called
out to know if the silly boy wanted to get poisoned, and so
carty death into his home.. She communicated her alarm
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to her nearest neighbour, who in equal terror went to feteh

her husband from his work., But before his arrival, some —

valiant: workmen were. passing by, and being appealed to,

made a vigorous onslaught on the two-inch monster, and cut

him into swall pieces with their trowels! It was a poor

water-newt, and the villagers then, as in Shakespeare’s time,

reckoned the species among noxions and dangerous animals .

more or less connected with supernatural agency. low !

would the Waltonites be astonished to sce these animals w

floating inuocently among water-lilies in the tank, without t

any covering or other means of protecting the public from

their power! Setting aside the supernatural, however, we 4

may remark that an idea of the poisonous powers of toads

and newts has been very general, and it has probably arisen

from the moisture secreted by the animal to keep in active

operation the breathing apparatus of the skin,  This moisture

is acrid and irritating, and would very likely tend to increase

the inflammation of any wound on which it might happen to ;

be pressed. : ]
The Amphibia are intermediate in their strocture between

fishes and true reptiles; and iy the two orders which we are

about to notice, namely that containing the frogs and toads, -4

and that containing the newls, a transition of organization
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takes place, transforming the animal from a fish fo a reptile
in habits and shape. Al one time the animal is endowed
with organs fitted exclusively for breathing water, like the
gills of fishes, with limbs suited for swimming ; at another
time it is provided with air-breathing lungs and fitted for
land movements either by leaping or ranning.

Hadits of the Contmon IFater Newt,

The fermale of Prifon cristalns is obsesved, at breeding
time, to wander about in search of a sumitable leaf of some
aguatic plant.  When she has found one which is likely to
answer ler purpose, she takes her position on gue side,
holding on to the edge with her fore feet, while with the
hind feet she draws the other edge over by means of her
hind feet, so as to fold it, and then depositing a single egg
within the fuld, glues it by the mucus surrounding- the
embryo, so as effectually to seeare it from injury. -

During the months of May or June mauy of the leaves
of aquatic plants will be found thus neatly folded and glued
together in the ponds and ditches; but in order to observe
the process, the female should be taken and placed in a
tank at the proper feason, with suitable plants for the pur-
pose, so that the egg may be deposited under the eye.
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When first deposited, the czg is a little buflish-white ball
surrounded by a jelly-like envelope within which it moves
frecly; in a few days it unrolls and gradually assumes a
tadpole form, still within its envelope.  In this siate may
be seen the simple rudiments of gills striking out ot the
sides of the head. The front pair of these gills constitutes
holders by which the animal afterwards clings to objects,
and dmmediately belind thie gills are little kuobs which are
afterwards develgped into anterior legs. Two bands of
brown spots are seen running down the back. It then
leaves the eog and swims about ns werrily as most fad-
poles '{]q‘ and while the anterior gills become more distinet
and useful as holders, the hinder ones become beaatifully
branched. By degrees the fore legs are developed, and the
hinder ones appear at first in a very rudimentary form. A
fin-like keel extends along both edges of the tail and over
the back, and the transparency of the whele body is such
that the circulation can be seen in almost every part.  Afier
the complete formation of gills, they begin to be gradually
_absorbed, whilé the formation of true lungs is going on,
until at length, towards the end of antwmmn, it is an air-
breathing reptile, and ng longer a fish.

It is stated that the young Newt, vetiving from the water
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after his first season and the loss by absorption of lis tail
and dorsal fins, seeks some distant spot for lis first hiberna-
tiom, in & damp eellar, or under hall-buried stones, and for the
first three years does not return to the neighbourhood of the
ponds, not being vet sufficiently strong fo resist the attacks
to which he would be exposed, and as yet unprepared for
breeding. At the end of the period mentioned Lowever
lie goes back to the water and is provided with new fins for
his tail and a new erest lor his boaek, becomes fish-like in his
habits, and secks a mate. At the end of the season again,
the fishy ornaments are onee more absorbed, and the Newt
returns again to land ; this time, however, not secking dis-
tant solitudes, but hibernating in crevices and clay-banks
coiled up in company with others of lis race, of whom he
is no longer afraid. Here they remain until the next
hl‘ce{ling season ; the males acquiring crest and fins at the
beginning of every aquatic season, and losing them prepara-
tory to assuming terresirial habits ab the end.

The full-grown T¥rifon feeds on live aquatic animals, which
it is capable of swallowing entire. Its manner of selzing
prey is rapid and efficient, often enabling it to secure large
. bodies. Water Mollusca not |.11|i'|.'rs:qu|:,l|1tl‘l,-r fall a prey to
its voracious appefite, their shells having been found in
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the stomach when opened, sometimes crushed, but always

empty. They feed too on the young of their own species

a3 well as of the smooth species, which is considerably
smaller. 'The following experiments and observations are,
among others, recorded by Mr. Higginbotham in the twelfth
volume of the ¢ Annals of Natural History.’

“T kept a little male Newt, Lissolriton punctatus, in a
busin of clear water, quite alone.

“The markings of the skin of this Newt at this time
were bright and distinet, and the dorsal crest was deep.

At eight o’clock on the worning of the 30th, I noticed

that it was particularly dull, and would searcely move on
being touched, and I feared it was going to die from its
confinement and want of food ; it was very thin, but its
epidermic covering had undergone no change, and its sum-

mer dress was as bright as ever. Upon again looking at -

the little animal at eleven o'clock, I found that it had
assumed the colours and form of the Newt in winter, ap-
proximating those of the female, and in the water its entire
exuvium was floating about, so thin and {ransparent as Lo
look a mere film, but still quite perfect, excepting the fissure
by which the body had emerged.

#The Newt was now of a brown colour, and the black-

_—
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spots on its surface less distinet; the dorsal crest, which
before was deep, was merely represented by a ridge, and
the tail had diminished by one-third of its vertical depth,
this difference being principally on its dorsal surface.  The
imtegument was very thin, the cutancous bloodvessels being
guite apparent throngh it. It was very active, and swam
about the bagin with renewed life and vigour. The slongh
was a perfect cast of the whole body, limbs, and tail ; it was
" guite entire and not torn or broken in any part, excepling
that it had been split straight down the middle line on the
ventral surface, from the symphysis of the lower jaw to the
point of the tail, and had thos simply peeled off the body,
beginning from the belly and passing off the sides and then
from the back, taking away the dorsal crest. It is re-
. markable that there was mo fissure or erack in the cuticle
from the legs and feet, but it had slipped ofl the limbs
exactly as a glove would if pulled off by the extremities of
the fingers, and was not inverted ; in this respect resembling
the slough from the tail of the snake or slow-worm, the
tail of them being said to slip out of its covering like a
swerd out of its =cabbard. :
“The little sheaths of legs, feet, and toes, were very
beautiful; they were almest transparent, excepting the points
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corresponding to the black markings of the skin; here

they were' blackish, and their integrity was so complete—

that when removed from the basin the water did not ron
through them, but distended them like tiny gloves.”

In the tanks of the Zoological Socicly we have an op-
portunity of observing the Water Newts in fine condition,
floating among the waler-lilies or oeeasionally eoming in
contact with that curious insect the * Water Beetle”  On

vistling them lately, however, I have noticed that these

specimens, being in a greal measure prepared for terrestrial
existence, seem rather anxious to get theie heads out of the
water and ¢ling to anything that floats on the surface. In
order to meet this desire, the keepers have placed a little bit
of wood in the tank, jost large enough to form a raft for
one, or at most two, Newts. 1 any more eling to it, down
goes one side of the mft.  While I was there, some five or
six were trying to get on at once, and happy was the one
fortunate enough to have a place on the lleating edge as the
other side plunged. It was a happiness of short duration ;
he would soon be edged off his perch, or his side would be
over-balanced. A continual struggle was going on, and T
observed one poor fellow, who having made several in-
cifectual attempts to get a place on the ralt, at length gave
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it up in despair, and plunging up and down, now and then,
“ by a strong eflord, leaping half out of the water.

Frocs.

During the breeding season every boy may sport his own
Aquarinm in the shape of a pan or tub, in which he
may place spawn or young tadpoles for the purpose of
scientific observation. Here he may watch the develop-
‘ment of the animals in their various stages, until they
become repliles, leave the water, perch on the edge of the
vessel, and leap away.

It would be no bad plan to let this experiment take place
in a garden, where the permanent residence of Frogs might

he encouraged by continued supplies of moisture, so that

the pursuit of knowledze might be accompanied by useful
results. It is not perhaps generally known how useful
frogs and toads might be to the gardener, their food con-
sisting chiefly of those very pests which cost him so much
painsito get rid of. They will swallow slugs and insects
entire, and are sometimes seen to take several at a meal.
Instead, therefore, of persecuting and killing these useful

o and innocent creatures, it would be advantageous to cn-
. courage them to a great extent, as their voracity in a garden

= X
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would go far towards exterminating the ruthless enemies to
m!htnn.m gardening. —
In watching the development of the young Tadpole nto
the more perfect animal, it is observed that as soon as the
wills have attained theiz greatest development, they begin to
diminish in size, and are gradually reduced so as to be
contained within a eavity and enclosed by a kind of valve
in the skin. The eyes being perfectly formed and the lips

becoming movable, the Tadpole begins to be active in \.t_ é

securing food, which in this state is of a vegetable nature.
The fin-like web on the tail becomes much enlarged, to fit
it for rapid motion in search of food. By degrees little
tubercles at the sides of the body smecessively announce a
commencement in the production first of the hinder and
then of the fore limbs. In proportion as the hinder legs
become developed, the tail-fin wears away, and then the tail
itself becomes gradually absorbed, till, *“small by degrees
and beantifully less,” it is finally lost altogether, and the
animal uses his hind legs with webbed fect for progression
throngh the water, until, emerging from that element, he
uses them for leaping on land. Now, no longer a vegetable-
eating Tadpole, he is an air-breathing Frog, feeding on in- .y
seets and worms, For the latter change the young Tadpoles



BERESH-WATER ANIMALS, b1tk

had been gradually prepared by feeding partially on animal
food before their final development, and the anthor of the
‘ History of British Reptiles ' relates that, suspecting a
fratricidal disposition among the little creatures, he placed
several more or less advanced specimens in a large globe of
water, and ““ observed that almost as soon as one had ac-
quired its limbs it was found dead ot the hottom of the
water and the remaining Tadpoles feeding upon it. 'This
took place with all of them successively excepting the last,
which lived on to complete its change, and for a consider-
able time afterwards,”

These amphibious ereatures live in great enjoyment in
fresh-water Vivaria combined with fern-eases, as introduced
by Mr. Llovd, in which Frags and Newis can leave the
water for a while and disport themselves merrily among the
branches of Ferns in the upper part of the case, and then
hop or glide down again into the water below, They are
fond also of finding anything that will Aoat on the surlice
and sustain the weight of their bodies. In a garden tank
belonging to a friend ai Crovdon, round the sides of which
a kind of grotto is built, there is, amang minerals, plants,
madrepores, and shells, a large specimen of Haliotis, or car-
shell. Tt is a large open shell, and, the holes being stopped
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up, capable of floating. My friend has frequently observed
this shell in use by the Frogs as a boat ; several remaining
upon it at the same time, and moving it by their overhanging

legs and arms !

Eaypine,

Fresh-water Tortoises, which spend their time in and
about the marzins of lakes and rivers, have (as compated
with land tortoises) forms well adapted for the requirements
of their existence. The shell is flatter, and the openings
for the limbs are wider, to allow of the freer action required
for swimming. The feet are more slender and rather flat-
tencd, The toes are expanded and connected by a mem-
brane. The claws are long and sharp, to enable them to
seize and tear their prey, which consists of aquatic animals.
Tn short, on secing an Euiys of the true Lypical form, you
at once recognize a creature formed to paddle about and
take Tiis prey in the waters ; while he can, with equal facility,
crawl about on the banks or sun himself upon any -rocky

olevation within his reach. One family of Fresh-water Tor- .

toises, the Triouychide, are remarkable for having their
whole body covered with a strong coriaceous skin, instead
“of the horny plates which usaally cover the bony box in

|
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which the body is enclosed,  They are remarkably flat and
expanded at the sides, so that they can lie in wait unob-
erved in the mud at the bottom of rivers and lakes, watch-
Y ing for the passing by of any little living dainfics to which
they may take a fancy; when, suddenly, the long neck is
darted forth, and the captive, be it fish, molluse, {rog, lizard,
or insect, is seized, drawn down, and devoured, without its
captor taking the trouble to move from his hiding-place.

Marine Tortoises, or Turtles, constituting the family of
Cheloniade, ave still more perfectly formed for swimming.
The body is flat; the shell too small to admit the retraction
of the head and feet ; and the feel are formed into paddles
as perfect as those of the Seal. Their food, like that of the
Land Tortoise, is almost entirely vegetable.

There are many good specimens, Kuys concentrica, ete.
(Plate XX.}, in the fish-house of the Gardens, in company
with some juvenile Crocodiles and some other species of
Emys. The Crocodiles scem to keep apart from and to
tuke no mnotice of their companions; but the Tortoises
crawl very freely over each other’s backs. In general their
movements are slow enough, but at times, when pursuing
iheir food, they are capable of some degree ol animation.
Sometimes the Eumgdes will creep gradually and cautiously
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up to their vietim, stretching their necks 6ill the head is
near enough, and then suddenly snapping it with the jaws.
Sometimes they will pursue’ a frog or a fish with great
rapidity, sl immediately tear it to pieces and devour bit
by bit in a very short time. They can be kept easily in
ponds or tanks, or any vessels turned for the purpose into
Aquaria, by being led with bits of meat when living ani-
mals cammot be easily procared.

The peculiar concentric furrows and markings on the
plates of the shell of Ewys eoncenérica wonld, il eonstant
in all ages and conditions, distinguish this from all other

specics, but in'some varieties this character is scarcely
vizible, nor does it make its appearanee in the Very young
specimens.  On first leaving the egg the plates of the
young shell exhibit neither farrows nor markings; when :
half-grown, the concentric furrows appear; and soon become f
deep and strong; then, as the animal advanees in age, the
furrows become less and less 5lmugil1.' marked, while the
cancentrie bands of colonr become more and more distinet.

The fesh of some American Fresh-water Torloises is
known to constitute an article of food so delicious that it
does seem a pity not to wake some decisive effort to
naturdlize them in our own country and introduce them
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into onr markets, I have met with persons from A merica
who, lhaving tasted it, pronounee it excellent; while, as a
wourishing and easily digested food for invalids, it is beyond
all praise,

From partial experiments which have already been made
for purposes of science by individoals, it does npp:*ur |ro-
bable that the Euydide might be brought ) bear this
climate. Specimens sent from Carolina have r{m.-.nlu_{l in
health during summer and autumn, have hibernated at the
‘ buttom of a small pond in the winter, and have been resus-

citated by the returning warmth of spring, Nor do 1
know why a little artificial heat, snch as might be ob-
tained in a winter-honse, should not ha. applied with ad-
vantage. We see how some kinds of fish multiply and
ewarm in botgnical hot-houses, and why: should not these
¢t frosh-water turtles” be induced by similar comforis to
consider themselves equally at home and to become equally
prolific ?

One interesting circumstance connected with these ani-
mals is, that they occasionally shed the horny plates which
cover Lheir bony shell one at a time, the new plate being

~ formed underneath before the old one is thrown off, when
the new plate is found to resemble the old one exactly, ex-
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cepting that it looks a little brighter and fresher at first ; but
in a few days even this difference is no longer observable.

In eating fish, which constitutes a considerable propor-
tion of the food of the carnivorous Tesfudinafa, they will
almost always reject the air-bag, whiclh, floating on the
surface of the water, tells its tale of the murder which has
been committed.  This eireumstance is so well known, that
those who seek the Tortoises are guided in their estimate of
the comparative number of those inhabiting any particular
lake or pond they may visit by the number of these tell-
tale nir-bags floating on its waters,

Mup Torrorses.

The Trionyekide have no horny plates covering the shell,
but are invested with a strong coriaceous skin; there is a
free flapping edge of a lealhery substance at the sides.  They
burrow in the mud at the bottom of rivers and lakes ; and
by means of their very long necks can instantaneously
seize their prey without the necessity of moving from their
position. ’

“They aid the separation of their food, which they seize
with their jaws, by tearing it with their long sharp claws.
Thus they pursue, seize, and tear in picces living [rogs and

x
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other aquatic reptiles, fish, and even young water-birds;
andd so forcible and violent 1= their bite, that I have known
“a stick of half an inch in dinmeter at once snapped asunder
by the jaws of a snapping Turlle, Chelydra serpenting ; and
a specimen of Tefowge, lately in possession of Mr. Cross, of
the Surrey Zoological Gurdens, snapped ofl' the finger of a
sailor when on his voyage to this country.”

Fresh-water Tortoises generally seize and hold their food
with such tenacity that they may often. be caught in the
same manner as we sometimes see little boys catching crabs,
namely by tying a piece of meat or entrail to a string, per-
mitting the Tortoise to seize it, and then suddenly drawing
it out of the water.

TunrrLes,

Although Marine Testudinala liave not yet been made
the subjects of study in an Agquarium, yet, closely connected
as they are with the family we have just dismissed, it may
be interesting to mention one or two facls connected with
them. “The food of the green Turtle consists of marine
plants, especially the sea-wrack, Zosfera mavina. They
graze at the boitom of the water, coming at intervals to
the surface to breathe. As this mode of taking their food
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renders them liable to swallow with their aliment a con-

siderable quantity of sea-water, there is o beautiful strue-

tare lining the interior of the wsophagus, by which this is
effectually avouded. This consists of a great number of
horny pyramidal bodies with which the whole interior of
the wsophagus is furnished, all of them dirccted backwards
towards the stomach ; by which means, although the food
and water together can be readily swallowed, yvet when the
stomach is retracted, the water can be expelled, and the food
itself retained.  On Ascension lsland, on the shores of the
Gulf of Florida, and in many - other places, innumerable
multitudes of Turtles arrive at a period of year differing in
different species, but in all during the early part of summer.
It 1s from the Twrile, and not from the Tortoise properly
so talled, that the beautifully transparent plates are taken
and formed into combs and other articles ; these plates are
sometimes eight or ten inches wide.

Arnicarors.—(Plale XX.)

The existence of several young Alligators in the fresh-
water basin included within the limits of the Zoological
fish-house, living in harmony with Empdide and Triony-
ehide, may scem to give a right to the family of Crocodilide
" :

’\\



e i

- FRESI-WATER ANIMALS. 415

_to be considered in this work ; especially as we are never

& likely, unless travelling to other climes, to become very

familiar with the habits of Crocodiles or Alligators in full
growth and enjoying their natural freedom, The best ex-
ternal character by which wc.nm;r distingtish  Alligators
from Crocodilesis that the muzzle of the Croecodile, as scen
from above, narrows behind the wostrils, whereas that of
Allizator beeomes broader, widening out towards the back
of the head. The writer of this book is not ecompetent to
form-a very oracular opinion on a elass of animals which he
has not systematically studied ; but he inclines mueh to the
opinton expressed by an aathor of natural history articles
in the ‘Penny Cyelopmdia,’ that the distinetions between
the two sets of animals are rather specific than generic.
The usnal food of Alligators is fish, which they take chiefly
by night.  Assembling in great numbers, they make for the
mouth of some creek or arm of the river, driving the fish
before them into it; then diving down under the shoal,
each one secures his victim, and coming to the surface with
it, throws it up into the air and catches it again. This is
done to get rid of the water taken into the mouth with the
fish, before they finally swallow it. All food too large to
be swallowed at once, is laid by in some plice of security
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and concealment until it has become sufficiently softened |
by putrefaction to admit of being torn up by the tecth and -4
claws, when it is brought to shore and devoured. The

young specimen in the Zoological fish-house happened to
be feeding whén we were there, and a picee of fresh beef :
which was presented to it seemed too large to be swallowed |
crosswise. The Alligntor made some attempts fo get it
placed lengthwise, but was uusuccessful, so he remained on ll
ilic surface of the water with the meat across his jaws and :\, 1
a piece hanging down at each side. Some saucy little '
Water Tortuises in the same tank, seeing this, enme round 1
the month of their distressed companion, and begau snap-
ping and tugging away at the pendent morsels, regard- .
less of his superior size and powerful jaws. Dit. by bit
the piece was reduced to what the Alligator thought a I
convenient size, and just as he was about to jerk it round
into his throat, one of the audacions Ewpdide seized it
with a sudden snap and earried it off without the slightest .
resistance or apparent resentment on the part of the injured .
Crocodilian.

One remarkable circumstance in reference to Alligators
is the immense disparity in size between the newly hatched
young and the full-grown individual. Aceording to reliable
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information, the young arc about six inches i length, and
full-grown individunls somelimes measure fourteen or fifteen
feet. Now, if we can suppose any proportionate ratio of
growth between the animals in captivity and those in their
native condition, it will appear- that an enormous time
must be consumed before the adult size can be attained.
Specimens received at the Gardens nine inches long, cight
or nine years since, have only yet reached a length of about
thirty inches ! at which rate it would take forty-five to filty
vears to attain maturity !
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THE GENERA

BRITISH LEPIDOPTERA,

BELECTED FROM

Eurtis's British Entomolong.

Tnx Proprietor of * The Geners of Dritish Insects,” by JOHN CURTIS, F.LS,
camprised in Bixteen Volumes, price L21 forlginally L4, haning been I'n'liul:ntl"r Bl
Biested to publish portions of the Work in separate monograjphs, it has been determined
to fssue the Leprnorrens aml Cowkortems in separite volumes. The exguisito
figurcs of Burresn Motus axe Berreeviaes, nearly two hundred in number, en-
graved in this renovwned Work, have been hatherto llu;lunl! the reach of orilinary col-
lectors.  They constitute o fonrth of the whole Work, and even nt the reduced priee
cannot be tssued separately, in the onginal form, wnder sir Fuineas, on account of the
great expense of colouring the Thm and Inrva. : A

The volume nbove announcel will eantain a fkgure, with description, of every speches
of Lermnorrrea contained in 193 plates of * Curtis’s Boifish l-'mrmu:»luq'.' transfurred
from the original copper, nml coloared in the very hest mammer by hand y

The Cotrortees, or BEETLES, comprised in 250 of Curtie'a plates, will also be
puhl11|ml i\ the =snme style, at the same reduced rie

0f each volume copies will bie !nrqn.l.n'd with an additional set u_i' plates, uncoloured,
seleeted with the view of showing the minute details of the engraving. 1

Entomalogists, hoth of this eountry and of the Contment, are umversally of opinion
that the Insects of Great Britain and Treland heee sever been fgared i o wmirmner
b wil equal ux eeeeifenee to the figures of Mr. Curtis.  Professor Latrcille, the eminent
entomalogist of Parts, in dicecting the nttention of his students to the best works for
the aid of fhgures, pronounced this te have ** aitabned the witi mm of perfeetion ;"
and Curier sjmke of the charaeter of the lnsects figured in this Work os ' being re-
Nc-_-ﬂl.ml with the greatest fidelity."

4 Yoy saves qui Uégned d'un grand nombre despioes, lewr détermination réclume
le secours de figures, 11 ose done die mon deveir de vous indiquer les livres ol vous
trouveres les meilleurea.  Celui de AL Curtis, sur les geanes 1l‘u|u=-::es infigines da
I'Amgleterre, me parait avois atteing Pedfimcfam da la perfection.’” — Larnenie,
Couers d " Enfomalogie, ; :

i AL John Curtis, naturaliste Anglais, a commened la pullication d'un Gemera icono-
graphiue des genres d'inseetes et de plantes propres i la Grande Bretagne.  Leurs
caractéres sont reprisentds avee la plss grande fdélicg."" =Covien, Le Higue dnimal,

Lovert Rexve, Hesmerra Stueer, CovexT GAnbEN.
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NEW WORK ON BRITISH SEAWEEDS,

O the et of August will be published (to be completed in Ten Montlly Parts),
Parl 1., containing Eight 1Mates, 4o, price Gz, coloured, of the

Atlas of British Seaweeds ;

Drawn from Horvey's © Puvcorosia Biraxwica.”  The olject of this
publication is to supply Seaweed collectors, ot the cost of Phree Grineas,
with a houdsome volume, containing a characteristic figure, with dissce-
tions where needful, of crery known species of Seaweed inholiting the
shores of the Uritish Tsles,

The well-known fignrez, comprised in 360 Plates, "of Dr, Harvey's
‘ Puveovocis Brraxsica,' will, in this worl, be reproduced, in such o
manner as to give a faithifnl illustration of ench speeies in 80 Pliles, each
plate, of larzer size, contnining from four fo six figures drawn on » re-
dueed seale.

An abridzment of the {ext will be izsued, ond may be purchased se-
parately as o hey to the Atles, in o small pockel volume, at aboul 5z

Hurvey's Phycologia Brilannica ;
Or, H-i:-lnr}' of the British Seanwpeeds condaining eolonred [-‘i::ru:rl:“_; el
Dezeriptions of all the Species of Alge inhabiting the Shores of ilie
British Tslamds, DBy Wonraw Hesey Haevev, MDD, M.RLA.,
Professor of Botany 1o 1he Dollin Society,  Wiih 360 platus.

In ihree vols. roynl Bvo, arranged in the ordery en 24

of publication } =1 12 B

In four vols. royal 8ve, nrranged F}'J1_|:'|n.'|1_i|_'ﬂ“:!'} -
aceording to the Synopsis 5 i

y

" The' drawings nre beactifully executed iy the suthor himsell on stone, the disses-
tivan carefully prepared, sl the whole sccoant of the spesies dranm up in sueh oowny
as capnd fadl to e instructive, even ta those who are ﬂ':1|! nequninted with the subject,
The greater part of our more common Alme have never been illustrated in o monner
agreealde to-the present state of Algology.? GannErens’ CllEo¥IcLT,

Lovelr REEve, TTesmierra STrerT, CovENT GARDESN,
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