










FIGURE 273.-Photomicrograph of 8 cross section of a ripe spermary of C. virginica. Bouin, hematoxylin-eosin.

the follicles and of a number of cells at different
stages of the development nearer to the walls.
The eggs are attached to the walls of the follicles
by elongated peduncles, giving them a pear-shaped
appearance. At the height of sexual develop­
ment the layer of undifferentiated germinal
epithelium is reduced to a very narrow band of
small cells hardly visible at low magnification
(fig. 272). The connective tissue between the
follicles also very nearly disappears.

The arrangement of cells in a ripe spermary (fig.
273) is similar to that in the o\-ary. Fully formed
spermatozoa are massed together inside the
follicle with their tails inward. They become
separated as the sperm moves through the geni tal
canals, which are frequently distended by the
accumulation of spermatozoa ready to be ejected.
In O. edulis and O. lurida the sperm in the lumen
of a follicle form distinct balls which retain their
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shape until they are discbarged by the oyster.
A number of sex cells remain in the follicles at the
completion of spawning. Consequently, at the
end of the'reproductive season the gonads contain
mature ova and sperm as well as undifferentiated
cells; many of them are pycnotic and detached
from the germinal lining of the wall. Phago­
cytosis becomes pronounced as large nUllbers of
leucocytes invade the follicles to digest and
cytolize the remaining sex cells (fig. 274). The
connective tissue between the follicles becomes
disorganized_ After the reabsorption of the gonad
is completed only a narrow band of germinal epi­
theli urn remains in a few follicles and the en tire
layer has shrunk to such a thin band that it is
not visible to the naked eye. The oyster is now
at an indifferent stage. Its sex can be recognized
in SOlue individuals in which young ovocyte~ or
spermatocytes are present, but in many others
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FIGURE 274.-0vary of C. virginica shortly after comple­
tion of spawning. Unspawned ova are cytolized.
Note the invading phagocytes and the disorganization
of connective tissue. Bouin, hematoxylin-eosin.

the young sex cells are not sufficiently differ­
entiated and their sexes can not be identified.
Ovocytes, when sufficiently developed, can be
distinguished from spermatocytes by their large
nuclei and granular cytoplasm.

During spawning the sex cells are moved inside
the genital canals by ciliary motion of the epithe­
lium. How they are released from the follicles
and reach the genital canals located near the sur­
face of the sex gland is not known. Histological
examination discloses no contractile elements in
the tissues surrounding the follicles, and no con­
traction of the gonad or part of it could be detected
during spawning. Upon reaching the gonoduct
the released cells continue to be moved by the
powerful cilia of the duct and vestibule (fig. 275).
Longitudinal allli circular muscle fibers are found
under the basal membrane of the vestibule and
appear to be better developed in the male gonad
than in the female. Roughley (1933) refers to
the presence of sphincter muscles in the gonoducts
of Ostrea (Crassostrea) commercialis, but no struc­
ture resembling a sphincter is found in C. virginica
(Galtsoff,1938a). It is conceivable that a contrac­
tion of circular muscle fibers of the spermiduct to
a certain degree controls the passage of sperm
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through the genital opening, but no such action
has been detected under experimental conditions.

The epithelium of the distal end of the gonoduct
and of the urinogenital vestibule contains, besides
the ciliated cells, a large number of mucous cells
(Me) not present in the lining of the canals. In
the ovary the opening of the oviduct into the
vestibule is marked by a small ridge of ciliated cells
(Galtsoff, 1938a, 1938b).

SPAWNING

The sexual apparatus of oysters is of the simplest
type for it lacks the accessory sex organs which in
some mollusks are used for mutual excitation,
storage of sex cells, copulation, and secretion of
egg capsules. In spite of the structural simplicity
of the reproductive organs, the spawning of the
female oyster is a rather complex action which in­
volves coordination of the gills, nervous system,
mantle, and the adductor muscle, while the sexual
act of the male is much simpler. It is, therefore,
more convenient to describe separately the phe­
nomena involved in the spawning of the two sexes.
Under natural conditions simultaneous release of
sperm and eggs, essential for successful reproduc­
tion of the species, is attained through mutual
stimulation.

SPAWNING REACTIONS OF THE FEMALE

Spawning of the female proceeds in several
consecutive steps which, in the order of their
participation, involve the ovary, the gills, the
mantle, and the adductor muscle. The behavior
of these organs follows a distinct pattern, one
action succeeding the other in a precise sequence
which finally terminates in the dispersal of eggs
in the surrounding water.

The first step is ovulation, i.e., the discharge
of eggs from the ovary into the epibranchial
chamber. The moment the eggs appear in the
epibranchial chamber the two edges of the mantle
come together and effectively seal the pallial
cavity and cloaca. This peculiar behavior of the
mantle may be observed in a spawning female
oyster placed close to the wall of a rectangular
tank. In an actively feeding animal the space
between the two mantle edges is wide open; the
pallium and the tentacles are extended outward
parallel to the surface of the valves and the gills,
exposing the side of the adductor muscle, the
rectum, and the inner part of the cloaca (fig. 276).
A different picture is seen in a spawning female.
A few minutes before ovulation the edges of the
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FIGURE 275.-Section through the lowest part of spermiduct and the adjacent portion of the vestibule. Both organs are
grossly distended by the discharged sperm. Tissue of C. virginica was preserved during the act of spawning. G­
approximate position of the junction of spermiduct and the vestibule; CE-ciliated epithelium; CT-connective
tissue; M-Iongitudinal muscle fibers; MC-mucous cell; SB-opening of the vestibule into the epibranchial chamber;
U-Iower part of the urinogenital vestibule. Bouin, hematoxylin-eosin. From Galtsoff, 1932.

mantle display unusual activity; they come
together and temporarily close the access to the
gills; then for a few seconds they open again.
Both the rate and range of shell movements at
this time gradually increase. Finally, the en­
trance to the gill cavity closes completely except
for one small opening or "window" as shown in
fig. 277. Soon a white cloud of unfertilized eggs
appears at the window, the adductor muscle
contracts sharply, and the eggs are discharged and
dispersed several inches away from the oyster
(fig. 278). The opening between the edges of the
mantles may be formed at any place along their
periphery but once formed its position remains
unchanged throughout the duration of spawning.
Spawning may last from a few minutes to nearly
1 hour, depending on the amount of mature eggs
in the ovary.
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Eggs trapped inside the epibranchial chamber
have to pass through the water tubes in order to
accumulate in the space between the gills and the
mantle since there is no other way by which they
can reach this area (Galtsoff, 1938a). This
conclusion was confirmed by microscopic exami­
nation of a section of the gills of a female preserved
during the act of spawning (fig. 279). Any other
minute particles suspended in water pass through
the ostia and water tubes into the exhalant cham­
bers and are swept by the outgoing current. The
eggs released through the genital pore, however,
take the opposite course when they enter the
water tubes of the gills.

While the eggs pass through the gills the ostia
are wide open and the ciliary currents along the
filaments are neither inhibited nor reversed. The
eggs, therefore, flow against the current produced
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FIGURE 276.-Actively feeding C. virginica. The valves are wide open, the pallium and the tentacles are extended out­
ward and the cloaca, the adductor muscle, and rectum are clearly visible. Drawn from life. The opening between
the valves is slightly exaggerated.
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FIGURE 277.-Position of the mantle and tentacles of C. virginica shortly before the discharge of eggs through a small
window left open (right side of figure). Drawn from life.

by the lateral cilia. Laboratory observations
show that when the valves open the gill lamellae
also expand and the water tubes dilate. At the
same time the closing of the cloaca and of the
mantle cavity cuts off the access of water from the
outside. As a result, a suction is produced inside
the water tubes by the expansion of gill lamellae,
forcing the eggs into the water tubes and through
the ostia to the surface of the gills.

Eggs of larviparous oysters (0. lurida and O.
edulis) also pass through the gills but are retained
in the pallial cavity until fully developed larvae
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are formed and escape from the mother's body.
Stafford (1913) thought that the eggs of O.

lurida are too heavy to be carried by the respira­
tory current and so fall into the water tubes and
are forced through the ostia by the pressure of
their own mass. The correctness of such an ex­
planation seems doubtful. The act of spawning
in the larviparous species has not been studied
adequately, probably because the ovulation and
passage of eggs into the pallial chamber proceed
without any outward indication tYonge, 1960).
Eggs of these species are fertilized inside the body
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