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Histological Study on the Reproductive Cycle of the Clam,
Cyclina sinensis (Gmelin), in Cheju Island

Jung- jae LEE and Woon-sam CHo
(Coll. Ocean Science, Cheju National Univ.)

The structure of gonad, gametogenesis and the reproductive cycle of the clam,
Cyclina simensis were investigated mainly employing photomicrography and electron
micrography.

The materials were sampled monthly at Seongsanpo, Cheju Island from October 1982
to September 1983.

1. The gonad is located between the mid- intestinal gland in the visceral sac and
the connective tissue of the foot. The ovary is composed of a number of ovarian
sacs. The testis is composed of a number of seminiferous tubules, which form the
tubulan structure, and the epithelium of the tubule has the function of germinal
epithelium.

2. The outer wall of the gonad is 420-600 gm thick, and the epithelial layer consists
of simple columnar epithelial cells, which are 30-40 zm thick. Under the epithelial
layer are sequentially collagenous fiber layers, mucous gland cells fibromuscular cap-
sules compacted by collagenous fibers and muscle fibers. These thicknesses are
50 gm, 80 pm and 260-430 m respectively. The upper and lower fibromuscular cap-
sules are arranged of vertically, and the middle fibromuscular capsules are arranged
of longitudinally.

3. Undifferentiated mesenchymal tissue and eosinophilic granular cells function as
nutritive cells in the formation and development early stage of germ cells.

4. The oocytes reach approximately 70 #m in diameter seceded from the yolk stalk,
the mature eggs were about 90-120pzm.

5. The plasma membrane the uncleus membrane of oocytes are composed of a double
membrane. Accumulation of yolk granules in the cytoplasm begins in the cortical layer
and diffusion occurs outside the nuclear envelope and diffuse towards the cortical.layer.

6. The head of the spermatozoa is approximately 5gm in length and its tail is
about 20¢m. The conical acrosome at the distal part of the head is distinguished by
two regions with different electron densities. There is a clear space between the
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acrosome and nucleus.
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The flagellum of the tail consits of nine pairs of microtubules

at the periphery, one pair at the center fiber, and four spherical mitochondria form

the paranucleus around the centrioles.

7. The development process may be divided into six succesive stages: multiplication
(January -April), growing(March- June), mature(May - August), spent(July-eary September),
degenerative ( September -December) and recovery stages(December -February).

8. Spawnig of C. simensis occurs from early July to early September when the sea

water temperature was normally above 20°C and its peak spawing occured from late

July to August.

9. The hermaphroditic were eight individiuals among the 390 individuals examined.
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Fig. 1. Map showing the sampling station.
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Fig. 2. Anatomy of Cyclina sinensis
A:Anus, AM: Anterior adductor muscle,
ES: Exhalant siphon, F: Foot, G: Gonad,
IG : Inner gill lamina, IS: Inhalant siphon,
L: Liver, LV: Labial valve, M: Mantle,
0G: Outer gill lamina, PM: Posterior
adductor muscle, U: Umbo.
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Fig. 4. Monthly changes of gonad index of the
clam, C. sinensis.
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Fig. 5. Gonadal phase of the clam, C. sinensis
and monthly changes of mean seawater
temperature from October 1982 to
Septmber 1983,

[E53: Multiplication stage. fZZ1: Growing stage.
E=: Mature stage. S8 : Spent stage.

&% : Degenerative stage. [III[: Recovery stage.
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EXPLANATION OF ABBREVIATION

a : acrosome nm : nucleus membrane

ar : axial rod no : nucleolus

av : acrosome vesicle oc : oocyte

ax :  axis p.cen: proximal centriole

cen : centriole pf : peripheral fiber

cenf : central fiber pm : plasma membrana

cf : collagenous fiber sc : spermatocyte

ch :  chromatin sg : spermatogonia

cp : clear space sgr : secretory granule

d :  desmosome sh : sheath

d.cen : distal centriole st : spermatid

er :  endoplasmic reticulum sz : spermatozoa

fme : fibromuscular capsule szn : nucleus of spermatozoa
g : golgi aparatus szt : tail of spermatozoa

m : mitochondria t ¢ tail

mc : mucous gland cell v : vacuolated empty substance
mv : microvillus vm : vitelline membrane

n : nucleus yg ¢ yolk granule

nc : nutritive cell

EXPLANATION OF ABBREVIATION

Plate 1 and II are photomicrographs and others are electronmicrographs.

Fig. 1.

Fig. 2.

Fig. 3.

Fig. 4.

Fig. 5.

Fig. 6.

PLATE 1

The gonads are located between the liver and the outer fibromuscular layers

compacted by connective tissue fibers and muscle fibers beneath the epithelial

layer. X 300

Ovarian sac of the multiplication stage. Note great proliferation of small cogonia
along the ovarian sac wall. X 1200

Early growing ovary. Note small primary oocytes along the ovarian sac wall.

X300

Growing ovary. Note the yolk stalk of the oocytes attaching to the ovarian

sac wall. X 300

Late growing ovary. The oocyte connected by the yolk stalk to the germinal

epithelium. X 1200

The ovarian sacs of mature stage. The mature oocytes fill up the ovarian sac.
X 300
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Fig. 7. A ripe oocyte in the ripe ovarian sac. Numerous yolk materials are seen in

Fig.

Fig.

Fig.

Fig.

Fig.
Fig.
Fig.

Fig.
Fig.

Fig.
Fig.

Fig.

Fig.

Fig.

Fig.

8.

9.

15.

16.
17.
. Hemaphroditic gonad. Showing few young oocytes present in the ovarian sac

21.

22.

the cytoplasm. X 1200

Spent ovary. Notes a few discharged oocytes which are in the ovarian sacs
after spawning. X 300

A shrunken ovarian sac of recovery stage. The basement membrane in acti-
vating and the oogonia begin to appear on the germinal epithelium. X 300

PLATE 1

Section of a seminiferous tubule of multiplication stage. Many small sperma -
togonia occur along the germinal epithelium of the seminiferous tubule.
X 1200

. Testis of growing stage. Numerous spermatogonia and spermatocytes appear

along the germinal epithelium. X 300

. Growing testis showing spermatogenesis in the seminiferous tubule. X 1200
. Testis of mature stage. Note spermatids in the seminiferous tubule. X300
. Late mature testis. Note the enlarged seminiferous tubules containing a

large number of spermatozoa. X 1200

Testis of spent stage. Seminiferous tubules become withering and a few
number of undischarged spermatozoa remain in the tubules. X 300

Testis of spent stage. X 1200

Testis of recovery stage. X 300

wall and multiplicating spermatogonia occur along the germinal epithelium of
the seminiferous tubules. X 300

PLATE NI

. Electron micrography of a part of oocyte. Numerous yolk, lipid granules and

secretory granules are seen in the cytoplasm. Microvillus are found in the
vitellin membrane. X 5800

. Electron micrography of cocyte. Numerous endoplasmic reticulum are seen in

the cytoplasm. X4200

PLATE N

Electron micrography a part of oocyte. Note numerous vacuolated empty
substances. Lipid granules, large yolk and mitochondria found in the cyto-

plasm. X 5800
Electron micrography of plasma membrane. X 12500



Fig. 23.
Fig. 24.

Fig. 25.
Fig. 26.

Fig. 27.

Fig. 28.
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PLATE V

Electron micrography of nucleus membrane. X 14500
Electron micrography of a part of oocyte. Numerous variety size of yalk,
lipid and endoplamic recticulum are seen in the cytoplasm. X 5800

PLATE

Electron micrography of spermatogenesis. X 4200
Electron micrography of spermiogenesis. X 5800

PLATE VI

Electron micrography of spermatozoa head which is covered by a sheath and
centriols surrounded by mitochondria. X 1700

Electron micrography of mature spermatozoan showing conical acrosome, nu
cleus, and centrioles,

The centrioles aggregates of 9+2 fibers. X 21000
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PLATE N
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PLATE ¥




PLATE VI
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