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Histological Studies on the Maturation of the Ovary in the
Squid, Todarodes pacificus

Nobuaki Taxamasuar* and Takehiro YamaTa*

Abstract

1. The maturation of the squid, T'odarodes pacificus, was studied histological-
ly, using the squid caught in Tsugaru Straits and Toyama Bay as material. The
process of the development of female germ cells were classified into eight stages
such as (1) oogonium stage, (2) synaptic stage, (3) early yolkless stage, (4) late
yolkless stage, (5) early yolk-formation stage, (6) middle yolk-formation stage,
(7) late yolk-formation stage, and (8) maturation stage. Cytological character-
istics of female germ cells of each stage were described with special reference to
yolk formation in germ cells and histological changes in follicle cells.

2. In the squid sampled from Tsugaru Straits, active proliferation of
oogonia had already been completed in August. The ococytes at the early yolkless
stage were dominant in the ovaries of squid caught in August and September.
In most ovaries sampled in December oocytes of late yolkless stage were encount-
ered, but only one ovary held oocytes of early yolk-formation stage. In Toyama
Bay, some ovarian oocytes of squid caught in January had arrived at the
maturation stage.

3. In this species, the oocytes of early yolkless stage were surrounded by
one layer of flat follicle cells. Thereafter, the follicle cells in the late yolkless
stage oocytes became columnar and showed active proliferation. They began to
invaginate in some places. Blood vessels were found situated in the folded
follicles. In the early -yolk-formation stage, yolk was mainly accumulated in
the cytoplasm of vegetative pole side.
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Text-figure 1. The growth of body weight and gonad weight of the female squid
collected in Tsugaru Straits and Toyama Bay.
&, Body weight in Tsugaru Straits a, Body weight in Toyama Bay (O, Gonad weight
in Tsugaru Straits ©, Gonad weight in Toyama Bay @, Gonad weight excluded ripe eggs
in Toyama Bay FEach mark shows one individual.
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PLATE 1

Photomicrographs of female germ cells in various maturation stages. Figs. 16 and
7, were taken from Bouin-fixed and Delafield’s hematoxylin-eosin stained preparations.

Fig. 1. Oogonium embedded in the germinal epithelium. 1,600

Fig. 2. Oocytes in the synaptic stage, showing aggregated chromatins in the nucleus.
%X 1,600

Fig. 3. Oocytes in the early yolkless stage, showing some spherical nucleolus in the
nucleus. X400

Fig. 4. Oocyte in the early yolkless stage. Note the degeneration of spherical
nucleolus in the nucleus. %400

Fig. 5. Oocyte in the latter phase of the early yolkless stage, showing yolk nucleus
in the cytoplasm. x200

Fig. 6. Oocyte in the early phase of the late yolkless stage. Note the mitosis of
follicle cells. x200

Fig. 7. Oocyte in the late yolkless stage, showing the invagination of follicle cells.
%200
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PLATE 1II

Thotomicrographs of female germ cells invarious maturation stages. Figs. 8-12 and
13, were taken from Bouin-fixed and Delafield’s hematoxylin-eosin stained preparations.

Fig. 8. Oocyte in the early yolk-formation stage. Note the appearance of yolk globul-
es in the peripheral ooplasm along with the invagination of follicle cells. %100

Fig. 9. Oocyte in the latter phase of the early yolk-formation stage. The small yolk-
masses appear in the peripheral ooplasm. X100

Fig. 10. Oocyte in the middle yolk-formation stage. Note the formation of the yolk-
mass in the central ooplasm. X100

Fig. 11. Oocyte in the latter phase of the middle yolk-formation stage. The nucleus
has become semicircular in form. X100

Fig. 12. OQocyte in the late yolk-formation stage. Yolk-mass is encountered in all
regions of the ooplasm. X100

Fig. 13. Oocyte in the late yolk-formation stage. Note the appearance of a flat
nucleus X 100
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PLATE III

‘Photomicrographs of female germ cells in various maturation stages. Figs. 14-16
and 17, were taken from Bouin-fixed and Delafield’s hematoxylin-eosin stained prepara-
tions.

Figs. 14 and 15. Oocytes in the latter phase of the late yolk-formation stage. Note
the decrease in the invagination of the follicle cells. %100

Figs. 16 and 17. Oocytes in the maturation stage. X100
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PLATE IV

Photomicrographs of sections of the ovaries in maturational process collected in
Tsugara Straints and Toyama Bay. Figs. 18, 19 and 20, Bouin-fixed and Delafield’s
hematoxylin-eosin.

Fig. 18. Ovary collected in Tsugaru Straits on September *72. A large number of
oocytes of the early yolkless stage are present in the lobules. X64

Fig. 19. A degenerative oocyte in the early yolkless stage collected from Tsugaru
Straits on December '72. X480

Fig. 20. Ovary collected from Toyama Bay on January '73. Oocytes in various
maturational stage are observed. X 64
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