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“. 1. Oyster with right shell and mantle removed. « and a, origin of arteries from the ventricle;

e, auricle of heart; br, vessel carrying blood from the gills to the auricle of the heart; bj, outline
of organ of Bojanus, the so-called kidney; bp, pores from which the water issues into the branchial
canals after passing through the gilis; ef, ('{mule; d, pg.and sg, connective and two ganglia of the
nervous system; g, gills: ge, cavity between the two mantle folds: Ji. hinge; [, ligament: M, ad-
ductor muscle; m, mouth; mt, mantle, the arrows show the direction of currents produced by the
cilia; p, palps; p’, outer end of right pedal muscle: 8, external opening of sexual and renal organs
of rig{n side; v, anus; ve, ventricle of heart.

Fia. 2. Diagram to show sexual organs of the oyster, d, duct of sexual gland, Other letters as above,




ANATOMY, EMBRYOLOGY, AND GROWTH OF THE
OYSTER.

By H. F. Moore.¢

ANATOMY.

The following popular description of the anatomy of the oyster is
extracted from the writings of Professors Brooks and Ryder:

The general structure of an oyster may be roughly represented by a long, narrow
memorandum book, with-the back at one of the narrow ends instead of one of the
long ones. The covers of such & book represent the two shells of the oyster, and the
back represents the hinge, or the area where the two valves of the shell are fastened
together by the hinge ligament, (Plate vir, fig. 11.) Thisligament is an elastic, dark-
brown structure, which is placed in such a relation to the valves of the shell that it
tends to throw their free ends a little apart. In order to understand its manner of
working, open the memorandum book and place between its leaves, close to the back,
a small piece of rubber to represent the ligament. If the free ends of the cover are
pulled together the rubber will be compressed and will throw the covers apart as
soon as they are loosened. The ligament of the oyster shell tends, by its elasticity,
to keep the shell open at all times, and while the oyster is lying undisturbed upon
the bottom, or when its muscle is cut, or when the animal is dying or duad the
edges of the shell are separated a little.

The shell is lined by a thin membrane, the mantle (plate vil, fig. 1mt), which folds
down on each side, and may be compared to the leaf next the cover on each side of
the book. The next two leaves of each side roughly represent the four gills, g, the
go-called “beard’’ of the oyster, which hang down like leaves into the space inside
the two lobes of the mantle. The remaining leaves may bo compared to the body or
visceral mass of the oyster.

Although the oyster lies upon the bottom, with one shell above and one below, the
shells are not upon the top and bottom of the body, but upon the right and lelt
sides. The two shells are symmetrical in the young oyster (plate vi, fig. 2), but
after it becomes attached the lower or attached side grows faster than the other, and
becomes desp and spoon-ghaped, while the free valve remains nearly flat. In nearly
every case the lower or deep valve is the 1&ft. As the hinge marks the anterior end
of the body, an oyster'which is held on edge, with the hinge away from the observer,
and the flat valve on the right side, will be placed with its dorsal surface uppermost,
its ventral surface below, its anterior end away from the observer, and its posterior
end toward him, and its right and left sides on his right and left hands, respectively,

In order to examine the soft parts, the oyster should be opened by gently working
a thin, flat knife-blade under the posterior end of the right valve of the shell, and
pushing the blade forward until it strikes and cuts the strong adductor muscle, M,
which passes from one shell to another and pulls them together. As soon as thig

a}’};&a{;;ted from “Oysters and Methods of Oyster Culture,” Report U. 8. Fish Commission, 1897,
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muscle is cut the valves separate a little, and the right valve may be raised up and
broken off from the left, thus exposing the right side of the body. The surface of
the body is covered by the mantle, a thin membrane which is attached to the body
over a great part of its surface, but hangs free like a curtain around nearly the whole
circumference. By raising its edge, or gently tearing the whole right half away
from the body, the gills, g, will be exposed. These are four parallel plates which
occupy the ventral half of the mantle cavity and extend from the posterior nearly .
to the anterior end of the body. Their ventral edges are free, but their dorsal edges
are united to each other, to the mantle, and to the body. The space above, or dorsal
to the posterior ends of the gills, is ocenpied by the oval, firm adductor muscle, ¥,
the so-called ‘‘heart.”” For some time I was at & loss to know how the muscle came
to be called the “‘heart,” but a friend told me that he had always supposed that thisg
was the heart, since the oyster dies when it is injured. The supposed ‘‘death’’ ig

"simply the opening of the shell, when the animal loses the power to keep it shut.
Between this muscle and the hinge the space above the gills is occupied by the body,
or visceral mass, which is made up mainly of the light-colored reproductive organs
and the dark-colored digestive organs, packed together in one continuous mass.

If the oyster has been opened very carefully, a transparent, crescent-shaped space
will be seen between the muscle and the visceral mass. This space is the pericar-
dium, and if the delicate membrane which forms its gides be carefully cut away, the
heart, ve and au, may be found without any difficulty lyiog in this cavity and pulsat-
ing slowly. If the oyster has been opened roughly, or if it has Leen out of water for
some time, the rate of beating may be as low as one a minute, or even less, so the heart
must be watched attentively for some time in order to see one of the contractlions.

* * * * * * *

In front of the gills, that iy between them and the hinge, there are four fleshy
flaps—the lips, p, two on each side of the body. They are- much like the gills in
appearance, and they are connected with each other by two ridges, which run across
the middle of the body close to the anterior end, and between these folds is the large
oval mouth, m, which is thus seen to be situated, not at the open end of the shell,
but ag far away from it as possible. As the oyster is immovably fixed upon the
bottom, and has no arms or other structures for seizing food and carrying it to the
mouth, the question how it obtains its fodd at once suggests itself. If a fragment of
one of thegills is examined with a microscope it will be found to be covered with very
small hairs, or cilia, arranged in rows, plate 1x, fig. 3, ¢. Each of these cilia is
constantly swinging back and forth with a motion something like that of an oar in
rowing. The motion is quick and strong in one directjon and slower in the other.
Agall the cilia of a row swing together they act like a line of oars, only they are
fastened to the gill, and as this is immovable they do not move forward through the
water, but produce a current of water in the opposite direction. This action is not
directed by the animal, for it can be observed for hours in a fragment cut out of the
gill, and if such a fragment besupplied with fresh sea water the motion will con-
tinue until it begins to decay. While the oyster lies undisturbed on the bottom,
with its muscle relaxed and its shell open, the sea water is drawn on to the gills by
the action of the cilia, for although each cilium is too amall to be seen without a
microscope, they cover the gills in such great numbers that their united action pro-
duces quite a vigorous stream of water, which is drawn through the shell and isthen
forced through very small openings on the surfaces of the gills into the water tubes
inside the gills, and through these tubes into the cavity above them, and so out of
the shell again. As the stream of water passes through the gills the blood is aerated
by contact with it.

The food of the oyster consists entirely of minute animal and vegetable organisms
and small particles of organized matter. Ordinary sea water contains an abundance
of this sort of food, which is drawn into the gills with the water, but as the water
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strains through the pores into the water tubes the food particles are caught on the
surface of the gills by a layer of adhesive slime, which covers all the soft parts of
the body. Aws soon as they are entangled the cilia strike against them in such a way
as to roll or slide them along the gills toward the mouth. When they reach the
anterior ends of the gills they are pushed off and fall between the lips, and these
again are covered with cilia, which carry the particles forward until they slide into
the mouth, which is always wide open and ciliated, 8o as to draw the food through
the msophagus into the stomach. Whenever the shell is open these cilia are in
action, and as long as the oyster is breathing a current of food is sliding into its
mouth. R

The cilia and particles of food are too small to be seen without a microscope, but
if finely powdered carmine be sprinkled over the gills of a fresh oyster, which has
been carefully opened and placed in a shallow dish of sea water, careful observation
will show that as soon as the colored particles touch the gills they begin to slide
along with a motion which is quite uniform, but not much faster than that of the

minute-hand of a watch. This slow, steady, gliding motion, without any visible
cause, i8 a very striking sight, and with a little carc the particles may be followed
up to and into the mouth.

In order to trace the course of the digestive organs the visceral mass may be split
with a sharp knife or razor. If the split is pretty near the middle of the body, each
half will show sections of the short, folded cesophagus, running upward from tho
nmouth and the irregular stomach, s (see cut) with thick, semitransparent walls,
surrounded by the compact, dark-greenish liver, /l. Back of the liver and stomach
the ‘convoluted intestine, i, will be scen,.cut irregularly at several points by the
section.

There are no accessory organs of reproduction, and the position, form, and general
appearance of the reproductive organ, plate vi1, fig. 2, isthesame inboth sexes. As the
reproductive organ has an opening on each side of the body, it is usnally spoken of
as double, but in the adult oyster it forms one continuous mass, with no trace of a






