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The structure of gonads, gametogenesis and the reproductive cycle of the razor clam,
Solen strictus GOULD, were investigated mainly employing photomicrography and electron
MICroscopy.

The materials were sampled monthly one or twice in the Cheju coastal area from May
1983 to May 1984.

S. strictus is dioecious. The gonad is situated longitudinally between the outer
fibromusclar layers and peritoneal cavity. The gonad is composed of a number of ovarian
and testicular sacculus, and these sacculi are formed by lobules which originated from
the outer fibromuscular layer.

The eosinophilic granular cells were distributed abundantly in the germinal epithelium
at the early development stage. With the further development of the gonad, these cells
gradually disappeared. The eosinophilic granular cells are related to the growth of germ
cells.

According to the growth of ococytes (approximately 40pum in diameter) yolk granules
begin to accumulated around the subcortical cytoplasm. As the yolk granules increase
in size and more yolk granules are produced, they fill the cytoplasm from outsid to

inside. The lipid granules are evenly distributed in the cytoplasm. The ripe oocytes are
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90-100/:m.

The head of spermatozoon is approximately Zy¢m in length and its tail is about 25ym.

The conical acrosome of the spermatozoon is distingushed into two different electron

densities.

The axoneme structure of a sperm tail consists of nine pairs of peripheral and one

pair of central microtubules. Four or five spherical mitochondria form the paranucleus

around the centrioles.

In the spent stage of the gonad,

atrophied gonadal sacculus contains an unknown

originated black or brown resolved substances.

The reproductive cycle could be divided into five successive annual cycles : multiplication

(October-April), growing (May-June), mature (June-July), spent(early July-early August),

and recovery stage (early August-October). Peak spawning period occurred from mid July

to early August.
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Fig. 2. Anatomical view of razor clam, S.
strictus GOULD.
A
B
C
of

incision view of mantle

. incision view of body

. cross section of middle part
body

a :anus, cml: circular muscle

layer, es: exhalant siphon,
f : foot,

is : inhalant siphon,

g : gonad, 1i: intestine,
1 : ligament,
lig : left inner gill lamina,

Im] : longitudinal muscle layer,
log : left outer gill lamina,

ms : muscle, mt: mantle,

pam : posterior adductor muscle,
pc . peritoneal cavity, rig :right
inner gill lamina, rog : right outer

gill lamina.
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Table 1 Gonadal condition of razor clam, S. siriclus GOULD, in Cheju-do May 1983-May

1984
Average Gonad condition
Body . . Total
Date Length Testis Ovary Numbers
(=) I 1 O v Vv I I b0 vV V
'83 May 29 109 11 1 8 20
Jun. 12 116 6 4 2 6 2 20
Jun. 26 109 10 3 7 20
Jul. 10 113 4 6 7 3 20
Jul. 23 121 3 7 5 2 3 20
Aug. 5 103 6 4 1 4 5 20
Aug. 22 104 1 9 10 20
Sep. 20 103 10 10 20
Oct. 20 99 1 7 5 6 19
Nov. 19 99 8 2 10 20
Dec. 18 103 8§ 1 10 1 20
‘84 Jan. 22 104 9 1 1 9 20
Feb. 16 94 8 12 20
Mar. 17 91 11 2 7 20
Apr. 15 99 10 5 5 20
May 16 95 2 4 2 8 16
I ;Multiplication stage I. Growing stage I. Mature stage
IV ;Spent stage V. Recovery stage
fagol s PREER ] % TR JREM ch. R ARES M ARk
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Fig. 3. Monthly change of seawater tempe-

rature(O—(O) and gonadal phase
of razor clam, S.
GOULD, in Cheju-do from May
1983 to May 1984.
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EXPLANATION OF ABBREVIATIONS

a : acrosome no : nucleolus

cen : centriole non : nucleolenema

cg : cortical granule ocC : oocyte

ch : chromatin Og : oogonia

cm : central microtubules pa : pars amorpha

cmf : connective muscle fiber pc : peritoneal cavity

cml : circular muscle layer p. cen : proximal centriole

da : dynein arm pdm : peripheral doublet microtubules
d. cen : distal centriole pm : plasma membrane

doc : degenerating oocyte rl I radial link

dsz : degenerating spermatozoa rs [ residual substance

er : endoplasmic reticulum sc ! spermatocyte

g : gonad sg : spermatogonia

1 intestin sgr : secretory granule

lg : lipid granule st : spermatid

Iml : longitudinal muscle layer Sz : spermatozoa

m : mitochondria szn ! nucleus of spermatozoa
myv : microvilli szt : tail of spermatozoa

n : nucleus v I vacuole

nc : nutritive cell yg : yolk granule

nm : nucleus membrane

EXPLANATION OF PLATES

Plate T and 1 are photomicrographs and the others are electron micrographs.

Fig.
Fig.
Fig.

Fig.

1.

PLATE 1I

A transverse section of body showing the gonad position.
Longitudinal section of body.

Ovary of late multiplication stage. The oogonia multiplied in the germinal epi-
thelium.

Ovary of growing stage. Numerous growing oocytes attached to the germinal
epithelium.
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Fig.
Fig.
Fig.

Fig.

Fig.

Fig.
Fig.
Fig.

Fig.

Fig.

Fig.

Fig.

Fig.
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5.

9.

10.
1L

12.

13.

14,
16.

17.

18.

19.

20.

21.

Growing oocytes. A growing oocyte connected by the egg stalk to the germinal
epithelium.

Ovary of mature stage. Most of ovarian sacculi filled with the ripe oocytes.
An ovarian sacculus in mature stage and ripe oocytes.

Spent stage ovary. Qocytes are liberated from near the peritoneal cavity and
empty ovarian sacculus which spawned the oocytes.

Ovary of recovery stage. Residual substance and degenerated oocytes are remain

in a atrophing ovarian sacculus.

PLATE 1

Testis of multiplication stage.

Numerous spermatogonia are found in the germinal epithelium.

Testis of growing stage. Numerous spermatocytes and spermatids are found in
developing testis.

Testis of late growing stage. Spermatocytes and spermatids are stratifing
arrangement.
15. Testis of mature stage.

Testis of spent stage.

Testis of late spent stage. Undischarged spermatozoa are degenerating in the
lumen of testicular sacculus.

Testis of recovery stage. Some undischarged spermatozoa are found in the

sacculus.

PLATE 1

Electron micrography of a part of an oocyte. Nucleolus are distinguished from
two parts of nucleclonema and pars amorpha.

High power electron micrography of an oocyte. Numerous microvilli are projected
on the plasmalemma. Secretory granules are located beneath the cell mem-

brane.

PLATE W

Swirling granular endoplasmic reticulum is located in the cytoplasm.
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Fig.

Fig.
Fig.

Fig.

Fig.

Fig.

44 - o1 AA

22. A large number of cortical granules located near the vitelline membrane. Nu-

merous large yolk and lipid granules are also seen in the cytoplasm.

PLATE V

23. Electron micrography of growing spermatocytes on the germinal epithelium.

24. Electron micrography of one spermatocyte and some differentiating spermatids.

PLATE VI

25.26. Electron micrography of mature spermatozoa.

PLATE VI

27. Electron micrography of four or five mitochondria forming a paranuclus around
the centrioles.
28. Showing the axoneme structure of a sperm tail. The axoneme structure consists

of nine pairs of microtubules at the periphery and one pair at the center.
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