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The structure of gonads, gametogenesis and reproductive cycle of the jackknife clams, Solen strictus
and Solen gordonis were investigated mainly by histological observation.

The first species used were monthly sampled at the coastal area of Dadaepo, Fusan, Korea and
Naechodo, Kunsan, Korea for one year from February 1982 to January 1983. The second species were
monthly sampled at the sand beach of Dadaepo, Pusan, Korea, from February 1982 to January 1983.

Sexualities of Solen strictus and Solen gordomis are dioecious, and these species are oviparous. The
gonads are irregularly arranged from the subregion of mid-intestinal gland in visceral cavity to
reticular connective tissue of foot.

The ovary was composed of a number of small ovarian sacs and the testis was composed of several
testicular lobuli which from the tubular structure.

Early multiplicating oogonium was about 10pm in diamater. Nucleus and nucleolus, at that time, were
distinct in appearance. Each of the early growing oocytes made an egg-stalk, connected to the germinal
epithelium of the ovarian sac. A great number of undifferentiated mesenchymal tissue and eosinophilic
granular cells are abundantly distributed in the ovarian sacs in the early development stages. With the
further development of gonad, these tissue and cells gradually disappeared. Then the undifferentiated
mesenchymal tissue and eosinophilic granular cells function as nutritive cells in the formation and de-
velopment of the early stage germ cells. Mature oocytes were free in the lumen of ovarian sacs and
gradually become round or oval. Ripe oocyte was about 80 to 90 w# in diameter.

With the further development of testis, each of the testicular lobuli formed stratified layers composed

of spermatogonia, spermatocytes, spermatids and spermatozoa in groups on the germinal epithelium.
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After spawning, the gonad gradually degenerated, and disorganized completely. Then new differen-~
tiated tissues were rearranged next year.

The annual reproductive cycle of those species could be classified into five stages; multiplicative,
growing, mature, spent, degenerative and resting stage. .

It seems that the spawning season is ziosely related to the water temperature, and the spawning of
Solen strictus occurs from June to July at above 20°C in water temperature. The peak spawning season
appeared in June at Dadaepo and in July at Kunsan. The spawning of Solen gordonis occurs from May
to June with the peak spawning season in June.

Percentages of the first maturity in female of Solen strictus ranging from 5.1-6.0cm and 7.1-8,.0cm
in shell length were 50% and 100%, respectively.
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Fig. 2. Partial dissection of Solen species.

A: anus, AS: anterior adductor muscular
scar, CS: crystalline style sac, ES: exha-
lant siphon, F: foot, G: gill, Gd: gonad,
HG: hind gut, HT: hinge tooth, IS: inha-
lant sighon, L: ligament, M: mouth, {MG:
midgut, PS: posterior adductor muscular
scar, P: palp, S: stomach,
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Table 1. The shell length of the first maturity of Solen strictus

Dadaepo

Kunsan

Total lengh Female Male

Female Male

(cm) Number Mature(%) Number Mature(%) Number Mature(%)  Number Mature(%)
3.1~4.0 8 0 7 7 0 5 0
4,1~5.0 18 0 16 10 20.0 10 40.0
5.1~6.0 12 55.5 14 55. 05 16 61.5 14 71.4
6.1~7.0 10 60.0 11 75.0 14 82.3 18 88. 8
7.1~8.0 18 100 14 100 12 100 11 100
8.1~9.0 10 100 10 100 10 100 12 100
9.1~10.0 9 100 8 100 7 100 6 100

10.1~11L.0 S 100 11 100 8 100 7 100

Total 94 91 84 83
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Table 2. Comparison of the spawing seasons of Solen species in various localities

Author Year Species Locality

Yoshida 1953 Solen strictus Chinhae, Korea
Yoshida 1953 «# " Masan, Korea
Kawahara 1871 » ” Tsu city, Japan
and Kado
Present 1985 # ” Dadaepo, Korea
author
” " ” " Kunsan, Korea
” »  Solen gordonis Dadaepo, Korea

Temperature Months
JIFIMIA|M]J|JIAISIOINID
C—1
18. 9~24. 5°C
M7
22.2~23.97°C
22.3~27.5°C W7
20. 8~23.8°C =

) : Spawning season
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Explanation of Plates

Plate [

Fig. 1. Transverse ssction of ovarian sacs of the multiplicative stage,

Note proliferation of small oogonia along the germinal epithelium and undifferentiated mesen-—

chymal tissue and granular cells.

Fig. 2. Section of early growing ovary.

Note the oogonia and the early growing oocytes along the germinal epithelium.

Fig. 3. The growing oocytes in the ovarian sac.

An oocyte connected by the egg-stalk to the germinal epithelium and the oocytes are growing

into the lumen,

Fig. 4. Section of a mature ovary.

The mature oocytes fill up the lumen.

Fig. 5. The transverss section of ripe cocytes in the ovarian sac.

A large number of yolk granules are found in the cytoplasm and thz nucleolus in tha largs

germinal vesicle. Gelatinous membranes are formed around oocytes.

Fig. 6. The spent ovary.

Note the presence a few undischarged oocytes which are in the ovarians sacs after spawing.

Fig. 7. Section of ovarian sacs of the spent stage.

Note presence of residue of undischarged eggs.

Fig. 8. Section of ovarian sacs of the degenerative and resting stage.

Note degenerating oocytes in the ovarian sacs.

Fig. 9. Section of ovary of the resting stage.

Residual substance and disintergration of the ovarian tissue.
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Plate J

10. Section of a testicular lobuli of the multiplicative stage.

Note a few spermatogonia proliferate on the germinal epithelium and a great deal of the

undifferentiated mesenchymal tissues.

11. Section of a testicular lobuli of the growing stage.

Note the layer composed of spermatogonia, spermatocytes and spermatids.

12. Transverse section of a late growing testis.

Note the spermatogenetic cells in various stage.

13. Section of testis of the mature stage.

14. Transverse section of testicular lobuli of the mature stage.

Note a large number of spermatozoa with the tails oriented to toward the center of the

testicular lobule.

15. Testis of spent stage.

The mass of the spermatozoa is dispersed by spent.

16. Testis of the degenerative stage.

Teaticular lobuli become withering and a few number of undischarged spermatozoa remain

the testicular lobuli.

17. Section of testis of the resting stage.

18. Transverse section of the hermaphrodite of the mature gonad.

Note a large number of oocytes and spermatozoa in the gonad.

Explanation of Abbreviations

Ct : Connective tissue

Dac : Degenerating oocyte

Dsz : Degenerating spermatozoa
Eg : Eosinophilic granule

Es : Eggstalk

Gv : Germinal vesicle

L« @ Lumen

Mt : Mesenchymal tissue

N : Nucleus
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: Nucleous

: Oocyte

: Oogonia

: Residual substance
: Spermatocyte

: Spermatogonia

: Spermatid

: Spermatozoa
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