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Histological Studies on the Reproductive Cycle of the Male
Neptune Whelk, Neptunea arthritica

Nobuaki Taxamasar*, Kazunori TAKANO* and Shigeru Murart*

Abstract

1. Seasonal changes in the male reproductive system of the neptune whelk,
Neptunea arthritica, collected in Kamiiso, southern Hokkaido, were examined
histologically. The process of the development of the germ cells was classified
into several stages: (1) primary spermatogonium, (2) secondary spermatogonium,
(3) primary spermatocyte, (4) secondary spermatocyte, (5) spermatid, and (8)
spermatozoon.

2. On the bagis of cytological characteristic processes of the development of
germ cells, the maturational processes of the testis were classified into three stages.
In addition, a seasonal study of the seminal vesicles, viz., the convoluted part
of the vas deferens, has been carried out. The process of the cyclical changes of
the seminal vesicles was also divided into three stages according to the histologi-
cal characteristics of the seminal vesicle wall and the relative amount of sperma-
tozoa stored in the lumina of the vesicles. Under the provisions above-
mentioned, the maturational processes of the male neptune whelk were divided into
four stages: (1) recovering, (2) growing, (3) maturing, and (4) copulating.

3. In the testes obtained during the period from early June to late August,
the spermatogonia occupied their lobules almost entirely except for a scanty of
germ cell patches more advanced than primary spermatocytes. Active spermato-
genesis occurred in September. A considerable amount of spermatozoa made
their appearance in testicular lobules and some of them were transported from
the testis towards the seminal vesicles in late October. Although the spermatids
were still dominant in the testis, the spermatozoa came to fill the seminal vesicles
in the months of December and January. Thereafter, the germ cells were absorb-
ed in the testicular lobules and spermatozoa began to form sperm masses in the
seminal vesicles before the commencement of the copulating period in late April.

4. During the course of this observation, 5 types of atypical germ cells were
distinguished in the testis. A brief discussion was conducted on the fate of these
cells and their possible relations with atypical spermatozoa.
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Fig. 1. Seasonal changes in the maturity of the male neptune whelk. Each mark shows
one individual.
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Explanation of Plates
PLATE 1

Photomicrographs of male germ cells in various maturational stages (Figs. 1-14 and
15). Figs. 1-3, 5-14 and 15, Bouin-fixed and Delafield’s hematoxylin-eosin stained. Fig.
4, Bouin-fixed and Heidenhain’s hematoxylin-light green stained; Magnification of all

figures is 980 times.

Figs. 1, 2 and 3. Primary spermatogonia.

Figs. 4 and 5. Secondary spermatogonia.

Fig. 6. Primary spermatocytes in the pre-synaptic stage.

Figs. 7 and 8. Primary spermatocytes in the synaptic stage.

Figs. 9-11 and 12. Primary spermatocytes in the post-synaptic stage.
Fig. 13. Primary spermatocytes in the first maturation division.

Fig. 14. Secondary spermatocytes in the resting stage.

Fig. 15. Secondary spermatocytes in the second maturation division.
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PLATE 1II

Photomicrographs of male germ cells in various maturational stages (Figs. 16-23 and
24) and various types of atypical cells (Figs. 25-29 and 30). Figs. 15-21, 24-26, 28, 29
and 30, Bouin-fixed and Delafield’s hematoxylin-eosin stained. Figs. 22, 23 and 27,
Bouin-fixed and Mann’s methyl blue-eosin stained ; Magnification of all figures is 980 times.

Fig. 16. Spermatids.

Figs. 1722 and 23. Spermatids in spermiogenesis.
Fig. 24. Mature spermatozoa.

Fig. 25. Large atypical “Type-1 cells”.

Fig. 26. Atypical “Type-II A cells”.

Fig. 27. Atypical “Type-II B cells”.

Figs. 28 and 29. Atypical “Type-II C cells”.
Fig. 30. Atypical “Type-II D cells”.
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PLATE III

Photomicrographs of sections through testes in various stages of maturation. Figs.
31, 32 and 33, Bouin-fixed and Delafield’s hematoxylin-eosin stained, x150.

Fig. 31. Testis in the T-I stage. A large number of primary and secondary spermatogonia

are present in the narrow lumina of the lobules. The lobule wall is thick and indicates
a state of shrinkage.

Fig. 32. Testis in the T-II stage. Active spermatogenesis occurs in the lobules which are
remarkably expanded with a large number of spermatocytes accompanied with a
scanty amount of spermatids and spermatozoa.

Fig. 33. Testis in the T-III stage. Spermatids predominate in the lobules and sperma-

tozoa located in the central portion of the lobule lumina present flowing appearance
towards vas deferens.
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PLATE IV

Photomicrographs of sections through seminal vesicles in various stages of annual
changes. TFigs. 34-38 and 39, Bouin-fixed and Delafield’s hematoxylin-eosin stained,
Figs. 34, 36 and 38; X100, Figs. 35, 37 and 39; x400.

Fig. 34. Seminal vesicle in the S-I stage.

Fig. 35. Epithelial cells in the S-I stage, showing yellow granular bodies (arrows) in the
cytoplasm.

Fig. 36. Seminal vesicle in the S-II stage.

Fig. 37. Epithelial cells in the S-IT stage, showing numerous vacuoles contained in the
cytoplasm.

Fig. 38. Seminal vesicle in the S-IIT stage.

Fig. 39. Epithelial cells in the S-III stage, indicating columnar shape with round nucleus.
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