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Fig. 1. Monthly changes in sea water temperature in 2m depth in Maizuru
Bay from September 1992 to March 1994.
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1. Ovary in immature stage collected in March, 1994 (33.6 mm in shell length). An arrow indicates a
oocyte in early yolkless stage (X400). 2. Testis in immature stage collected in March, 1994 (33.1 mm in
shell length). An arrow indicates a spermatocyte (X400). 3. Ovary in growing stage collected in March,
1994 (32.0mm in shell length). Genital tubules are filled with oocytes in yolk granule stage (X200).
4, Testis in growing stage collected in May, 1993 (34.6 mm in shell length). Genital tubules are filled with
spermatocytes and spermatids (X 200). 5. Ovary in mature stage collected in October, 1993 (40.0 mm in
shell length). Genital tubules are filled with mature oocytes (X 100). 6. Testis in mature stage collected

in October, 1993 (41.4mm in shell length).

Genital tubules are filled with spermatozoa (X200).

7. Ovary in spawning stage collected in November, 1993 (44.4mm in shell length, partially spawned,
X100). Testis in spawning stage collected in November, 1993 (36.9mm in shell length, partially ejacu-
lated, X200). 9. Ovary in spent stage collected in December, 1993 (37.6 mm in shell length). Genital
tubules are almost empty. An arrow indicates a residual oocyte (X100). Testis in spent stage collected in
December, 1993 (37.2 mm in shell length). Genital tubules are almost empty (X200).
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Table 1. Monthly changes in gonadal stages histologically determined of Ruditapes philippinarum collected from Maizuru
Bay from April 1993 to March 1994.

Date of Female Male Hermaphrodite Range of shell

sampling A B c D E A B G D E length (mm)
Mar. 23 1993 2 3 2 30.7-45.0
May 21 5 4 30.5-42.2
Jun. 25 9 1 I 2 33.5-42.6
Jul. 22 3 1 1 I 2 4 1 30.4-40.3
Aug. 20 2 4 1 3 2 33.8-48.1
Sept. 20 3 2 2 1 1 3 I 30.1-51.2
Oct. 20 4 1 1 4 31.443.3
Nov. 22 1 4 4 1 1(%:C 4 D) 30.0-48.8
Dec. 17 10 6 30.245.8
Jan. 19 1994 3 8 1 4 35.8-38.6
Feb. 2 10 4 3 1 2 30.142.1
Mar. 18 4 4 5 1 33.3-44.8

A: Immature stage, B: Growing stage, C: Mature stage, D : Spawning stage, E:

FEMALE

100

| SR, I |

o b g

[al)
(=]

T T T

I Teee0PNe

T

OCCURRENCE (% )

A/ 1A
uJ L}
J

E
1994

Fig. 3.

M

Spent stage.

MALE

I DOOGI0000N |
]

I OTODPPRRIRN

o« CE

A M
1993

M O N T H

Monthly changes in gonadal stages histologically determined of Ruditapes philippinarum collected

from Maizuru Bay from April 1993 to March 1994. A: Immature stage, B: Growing stage, C:
Mature stage, D : Spawning stage, E: Spent stage.
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Fig. 4. Monthly changes in population maturity rate (PMR) of Ruditapes philippinarum collected from
Maizuru Bay from September 1992 to March 1994. Closed circles, squares and triangles indicate
a large sized group of 35 mm and more in shell length, a middle sized group of 25-35 mm in shell
length and a small sized group of 20-25 mm in shell length, respectively.

Table 2. Frequency distribution of gonadal stages histologically determined of Ruditapes philippinarum
collected from Maizuru Bay in October and Novemberl 1993.

Shell length Neuter Female Male Number of

(mm) B a D A B a D E specimens
5-10 2 5 5 2 5 17
10-15 1 5 2 3 3 20
15-20 4 1 7 1 3 4 1 24
20-25 1 3 7
25-30 2 2
30-35 3 1 1 10
3540 4
40-45 2 2 5
45-50 1 1
Total 90

A : Immature stage, B: Growing stage, G : Mature stage, D : Spawning stage, E: Spent stage.
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Fig. 5. Histological microphotograph showing a hermaphroditic gonad collected in Nobember, 1993 (36.5
mm in shell length). Genital tubules filled with mature oocytes and those filled with spermatozoa

are observed (X 100).
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Synopsis
Reproductive Cycles of a Manila Clam in Maizuru Bay

Shuuji Tsug, Masahiro Munekivo,
Masashi Itant and Akio Douxke

Seasonal changes in gonadal conditions were investigated by observations of gonads and histological
examinations of a Manila clam Ruditapes philippinarum collected from Maizuru Bay, Wakasa Bay, Japan Sea, from
September 1992 to March 1994. A gonadal maturation was maintained from June to December, and from
January to May it was a recovery period of gonads. In October and November, a large portion of the clam
reached maturation, following lesser portion in early of the gonadal maturation period (Jun~Sept.). According
to the reproductive cycle above mentioned, a spawning season of the Manila clam in Maizuru Bay was the period
from June to December and the main spawning period was from October to November. This monomodal
gonadal maturation was dissimilar to southern areas of the Japanese Pacific coast with bimodal.

A minimum size of all matured in October and November was 25 mm in shell length, which was estimated
almost the full 1-age of autumn brood. The biological minimum size was also estimated at a size from 7 or § mm
in shell length.

Among 243 specimens, one hermaphrodite was observed. Genital tubules of both sexes were all functional.
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