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Reproductive cycle of the brackish-water bivalve,
Corbicula Japonica, in Lake Abashiri.

Kuniyoshi MARU

(Flokkaido Abashiri Fisheries Experimental Station)

Corbicula japonica is a principal brackish-water bivalve commercially harvested in Japan.

In the present study, histological observations were made to determine the reproductive cycle
and biological minimum size of this species. The materials were collected from Lake Abashiri,
northeastern part of Hokkaido, at a monthly interval from May 1978 to December 1979.

The results obtained are as follows:

1. The developmental process of the germ cells was classified into [ollowing several stages
respectively. Female germ cells: (1) oogonium stage, (2) early oocyte stage, (3) yolkless stage, (4)
early yolk-formation stage, (5) late yolk-fomation stage and (6) maturation stage. Male germ cells:
(1) spermatogonium stage, (2) primary spermatocyte stage, (3) secondary spermatocyte stage, (4)
spermatid stage and (5) spermatozoon stage.

2. On the basis of cytological characteristics in the development of germ cells, the matura-
tional processes of the gonad were classified into (1) undifferentiated stage, {2) resting stage, (3)
early growing stage, (4) late growing stage, (5) maturing stage, (6) breeding stage and (7) spent
stage.

3. From the Histological observations, seasonal changes in gonad development are summarized
as follows. Female: resting stage, September-May ; early growing stage, May and October-Decem-
ber; late growing and maturing stage, June; breeding stage, July-September; spent stage, Septem-~
ber. Male: resting, September-May ; early growing and late growing stage, May-June and Octo-
ber-March ; maturing stage, June-July; breeding stage, July-September ; spent stage, September.

4. Sexual differentiation began at a shell length of 10 mm and most individuals reached first
maturity at 15 mm in shell length after the lapse of three years since they were hatched.

The bioclogical minimum sizes observed were shell length of 105 mm in female and 4.3 mm in
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Fig. 1. Photomicrographs of transverse sections through undifferentiated gonad.
a. General view of gonad. (Shell length, 7.7mm ; Aug, 24) %98

b. Early gonia in above gonad. x980



86 I

W, SEITE IO A FERID B B b, AR M CrR B I oBER A S A (Plate TT1, Fig. 1),
Fro, MEOAIE R ERIR A b (Plate TV, Fig. 1), CoWOK h g LB HT.

Brb 2, BTN 0 WECIIIVEORIR AT O HEL L, AR o TS (Plate 111, Fig. 2), HET
CEEE - ORI N BL L, 2 0B U C ok B, S B RO $ cia b s (Plate
LIV, Fig. 2),

B 3, BRI Mo DNBERRI VIR I O B 2N EFT U, B oAkl pEE s a5 (Plate
101, Fig. 3) o HE/DNERCITET MBI 505, PRI 5D 28T 0 Rik20% LR ¢ veys (Plate
v, Fig 3,

BRI ¢ MR /N ERRSIC TN EENE D DI LI BRI e D ARA DD D, NIRRT s I
,%UFU/J\/)A{“ o bius (Plate TIL Fige 4), Mo N sl ok B B B F~ O E B K17
b, BT HERI20% 0 e ks (Plate 1V, Fig. 4),

B 5 B s 2N RN R OSSO BN L D SRS B S X S Te D, MEed RS TR SR

W oI (Plate 111, Fig. 5), F 200 RHANR, Bailisnashs (Plate 1V, Fig 5),

BB 6, BTN s 0k & o> N E IV T U SRS T D OIS X o TR AR & e B8, kb
R B B RO (Plate 11T, Fig. 6), KOET (Plate 1V, Fig. 6) Aabhb, Mo gL
VBN HNE & R A R N R OV B S o0 ON & B 1 0 IR T BRI ORI DI A B D s IS
D BB B Do

PLEDREG - T, HWEMO A5 R OB 2 -~ % Table 110, ohk @ H o 3RC Fig. 2 ’UR
Ulco MEEERARECUL 5 A ic8d % BRI B D, B BIN10% ¢, ki s %cdinv. 6 4
TFAPICIEST % DRI D, 33% B T A o AN BRI R AR O’E‘LLL B B ARG
piplZg s (Plate V, Fig. 1), JedCh I B s 205 B e g v 7 DR 0se 9 A Ay
T, B O A DY 82~92% % b B L B TR b o BOHH M A B Blgs X h (Plate V, Fig.

Table 1. Monthly changes in the maturation process of gonad.

Gonad condition

Sampling Early Late Tota Range of
Sex date Resting grow- grow- Maturing Breeding Spent o shell length
- ing ing {mm)
Female May 18, 1978 1 16 2 19 18.0-33.2
Jun. 29 2 12 7 21 21.4-35.3
Jul. 20 2 22 24 12.7-36.0
Sep. 4 1 22 4 27 14.6--30.0
Sep. 26 12 1 3 16 13.4-34.1
Oct. 22 3 27 30 11.7-33.8
Mar. 19, 1979 8 8 24.6-39.1
Dec. 1 2 7 1 10 27.1-30.9
Male May 18, 1978 19 3 1 23 15.9--39.1
Jun. 29 I 1 1 16 19 19.8-35.8
Jul. 20 1 1 10 14 26 13.3-34.9
Sep. 4 1 5 24 30 14.3-37.5
Sep. 26 6 ] 7 1 15 12.5-36.0
Oct. 22 13 5 6 1 25 13.0-34.4
Mar. 19, 1979 5 4 3 12 26.9--39.7
Dec. 1 2 1 1 4 27.6-30.3
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Fig. 2. Monthly changes in the maturation process of gonad.
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Table 2. Gonadal condition of young shell by size groups.

May 31, 1979 Aug. 24, 1979
Shell length  Undifferentiated Resting Early growing Undifferentiated Resting breeding
{nm) ¢ 3 ¥ ) ¥ & % 3
5.0-- 5.9 1
6.0- 6.9 6
7.0- 7.9 5
8.0-89 6 2
9.0- 9.9 3 2
10.0-10.9 i 2 1
11.0-11.9 -

12.0-12.9 1
13.0-13.9 3
14.0-14.9 3 2
15.0-15.9 5
16.0--16.9 I
17.0-17.9 I
18.0-18.9

19.0-19.9 1

Total no. 1 11 6 4 21 4 3 2
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Plate |

Photomicrographs of female germ cells in various maturation stages. Figures

except figs. 5 and 6, Bouin-fixed and Delafield’s haematoxylin-eosin stained ;

Figs.

5 and 6, Carnoy fixed and PAS stained. Magnification: Figs.

1280 times; Figs. 4—8, 510 times.

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

1.
3.

8.

Qogonia. Fig. 2. Early oocytes in synapsis.

Early oocyte, nucleolus appeared. Fig. 4. Qocytes in yolkless stage.
Qocytes in early yolk-formation stage.

Oocyte in late yolk-formation stage.

The same oocyte as above.

Qocyte in maturation stage.



Plate Il Photomicrographs of male werm cells in various maturation stages. Fixed in
Bouin’s fluid and stained with Delafield’s haematoxylin-eosin. Magnification
of all figures is 1280 times.

Fig. 1. Spermatogonia in resting period.

Primary spermatocytes in synapsis.
Fig. 3. Primary spermatocytes.

Fig. 4. Secondary spermatocytes.

Fig. 5. Spermatids in spermiogenesis.

Fig. 6. Mature spermatozoa.
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Photomicrographs ol transverse sections through ovaries in various stages of
maturity. Fixed in Bown's fluid and stained with Delafield’s haemamatoxyl-
in-eosin. Magnification of all figures is 100 times.

Fig. 1. Resting stage. (Mar. 20)

el

Fig. Early growing stage. (May 18)
Fig. 3. Late growing stage. (Jun. 30)
Fig. 4. Maturing stage. (Jun. 30)

Fig. 5. Breeding stage. (Sep. 4)

Fig. 6. Spent stage. (Sep. 26)



Plate IV Photomicrographs of transverse sections through testes in various stages of

maturity. Fixed in Bouin’s fluid and stained with Delafield’s haematox-

ylin-eosin. Magnification of all figures is 100 times.

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Resting stage. (Mar. 20)

Early growing stage. (Mar. 20)
Late growing stage. (May 18)
Maturing stage. (Jul. 20)
Breeding stage. (Sep. 26)
Spent stage. (Sep. 20)



Plate ¥V Photomicros:

first maturity. Fixed in Bouin’s fluid and stained with Delafield’s haemato-

xylin-eosin.  Magnification: Fig. 1, 510 times; Figs. 2-4, 1280 times; Figs.

5 and 6, 100 times.

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

LN

Advanced oocytes degenerating by phagocytosis. (Jun. 30)
Phagocytosis in ovary. (Sep. 26)

Spermatozoa degenerating by phagocytosis. (Sep. 26)

The same as above. (Sep. 4)

Ovary at first maturity. (Shell length, 10.5mm; Aug. 24)
Testis at first maturity. (Shell length, 16.2mm; Aug. 24)
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