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Reproductive Cycle of the Japanese Littleneck Clam in the waters off Moheji,

Tsugaru Strait

Yohei SHIMIZU™"O Hideo OOTSU™ Akira EBISU™ and Masahide TADA™

In order to determine the spawning season of the Japanese Littleneck Clam Ruditapes philippinarum found

in the waters off Moheji in the Tsugaru Strait, we collected clams from May to November 2002 and observed

the gametogenesis histologically. Almost all the clams had commenced gametogenesis in May. Spawning

commenced in June, although the majority of spawning was observed between the end of July and the
beginning of August. The condition factor peaked at the end of July. After the middle of September,
gametogenesis had ceased and all clams appeared in a spent condition. These results indicate the spawning

season of the Japanese Littleneck Clam in this area to be between the end of June and early September, and at

its peak in late July / August.
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Fig.1 Map showing the location of Moheji and Shiriuchi
town.
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Table 1 Classification of gametogenesis through histological observation adapted from Toba and
Fukayama (1991) and Gribben et al.(2001)

Stage

Female

Male

Early active

Late active

Ripe

Partially spawned

Spent

Follicle walls are thick. Primary oocytes
are attached to the follicle walls.
Connective tissue can be seen
between follicles.

Follicle walls have thinned. Developing
oocytes of varying sizes are observed
in the follicles. Almost all oocytes
connect to the follicle walls.

Follicle walls are thin. Spherical mature
oocytes have detached from the follicle
walls. Follicles have partially ruptured
and connected to neighboring follicles
and increased in size.

After spawning, a large empty space
appears in the follicle. Unspawned eggs
may remain in the follicle. Follicle walls
have contracted and thickened.

Follicle walls have contracted and
thickened with connective tissue.
Occasionally, some eggs have remained
in the follicle.

Follicle walls are thick. A large amount
of spermatogonia and primary
spermatocytes are observed in the
follicles. Spermatid and sperm are
rarely observed. Connective tissue can
be seen between follicles.

Meiosis and spermiogenesis is actively
progressing. Accumulation of sperm is
observed in the center of the follicles.

Spermiogenesis is actively progressing.
Follicles contain a large amount of
spermatid and sperm. Follicles occupy a
significant proportion of the gonad.

Although spermatogenesis can still be
seen progressing, the center of the
follicle often appears empty.

Spermatogenesis is observed to have
ceased. Follicle walls have thickened
and some unspent sperm remains in
follicles.




Table 2 Percentage of female and male Ruditapes

philippinarum
Date Female Male Hermaphrodite Unknown
(%) (%) (%) %)
2002/5/14 42 56 0 2
2002/6/12 46 54 0 0
2002/6/26 40 54 4 2
2002/7/12 40 60 0 0
2002/7/24 48 50 0 2
2002/8/26 46 54 0 0
2002/9/6 40 60 0 0
2002/9/19 18 52 0 30
2002/10/8 4 28 0 68
2002/11/5 2 14 0 84

oooooooooooboooboocoobooooon
oooooooooooboooboocoobooooon
O000ooO0o0o0oooO0o0zeooOOOOooOOOO0OO
ooooogo

00000000000 Frg200000000000
00000M00000000000002400000
O000oo0o0o0ooo0o0ooooool130o00

1460000 rFrig200000000000000O00COO

ooooooooolzoooooolooooooO
ooo0ooooo0ooooo0ooooo0l4oonoo
uboobOooooobOOoooOob0oOooOoOooOoOooao
OFig3A03B4A O OD0OOO0O0ODOOO0OOOOOO
O000000000000000M Fig3AMOO0O
uoboooooooooboocOooboocooboooooao
O0000000000Fg3BMOOO0OO0O0OO0OO
O000oo0o00ooooooM000oo0o0oo
o000oo0o0o0ooooooool200oo00oo
000000000 Fig3CHAMDODOODODDOOOOOO

ooooooobooooboooooOoOoooOooOooono

O0z2000000000000000000000OO
O Figd A 0000000000 OOOOOOOO
uobooooooooobooOooboocooboooooo
uobooooooooobooOooboocooboooooo
O rigdDMOO0O0D00O0OO0OO0DODOOOOODOOOO
oobooooooOoooobOocOooboocOooboooooao
OO0O0mMrighADOOOOOOOOO0O0O000000
0000000000000 00000 FigdEMOOO
oobooooooOoooobOocOoOoboocOooboooooa
oo0o0oooOoolsooooooooooooooo
0000000000 Figd AD
0o0o0o0o00iMooooooooooooooooo
ooboooooooooboocOoOoboocOooboooooo

0000000000000 00000000 Fig3rM

ooboooooooooboocoOoboocooboooooo

000o000000000000000000o00 101

18 p A

16

HTE

Condition factor

oON O
T

B

16

i gt fy

10
|

Condition factor
(o)

oON O

May Jun Jul Aug Sep Oct Nov

Fig.2 Seasonal changes of the condition factor. A: Female,
B: Male. Vertical bar indicates the standard
deviation of the mean

gbobooobooooooooooocooooooonon

Origd3GMOID01200000000000000000

O0000000O0Fig3HO4BO 00000000000
0020000000000 FigdBDOO2400000
gbobboooboooobooooooocOooooooonn
000000000 Feg3l04BMOOO0D0O0O0OOOO
0000000000000 00000 FigdTO5BM O
O20000000000000000000000OO
0000000000 FigdBMOO2400000000
gobodooboooooooooooOooooOooonn
000000000 Figd]MBMOOODOOOOODOO
ooooooooOooooooooooooooo
000000000 FigdBM

£ g

O000oooz02000000000000000
6800 0000000000000 0021.100000
O0D00FigoPOOOO0OUOOODOIIA0O0O0OOOO
boboooobooooooooooOooOoOoooOooonon
boboooobooooooooooOooOoOoooOooonon
gbobooobooooooooooOooOoooOooOooono
goboooboooobooooobooooooo



102 0O0000O00000O000000000

Fig.3 Photomicrographs of reproductive stages; Females (A) early active, (B) late active, (C) ripe, (D) partially spawned,
(E) spent; and males (F) early active, (G) late active, (H) ripe, (1) partially spawned, (J) spent. GO: growing oocyte,
MO: mature oocyte, DO: degenerated oocyte, GS: spermatogonia, SC: spermatocyte, ST: spermatid, RS: residual
sperm, Arrow head: folicle, asterisk: vacant space. Scale bars on A, E and F = 100 ym, and on the others = 200 ym.
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Fig.4 Seasonal changes of gonadal stages classified
histological observations. A: Female, B: Male.
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Fig.5 Ph which
simultaneously contain reproductive cells at
different stages. A: a female collected on June 26th.
B: a male collected on August 26th. GO: growing
oocyte, SC: spermatocyte, ST: spermatid, asterisk:
vacant space. Scale bar = 200 ym.
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Fig.5 Seasonal changes of temperature recorded at the
Shiriuchi town in 2002 V-
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