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SUMMARY

This study was carried out to investigate the ultrastructural changes of spermatozoa obtained
from 20 of 3-year-old male chum salmon(Oncorhynchus keta) collected and analysed in middle
October in 1995. The ultrastructural changes of gonad of fingerlings were examined to describe
the sex differentiation of this species. The results obtained in this study were as follows :

In spermatozoa, the nucleus is dense and homogeneous. Two spheroidal mitochondria(about
350nm long) are situated in parallel between the nucleus and the axoneme. Spermatozoa mito-
chondria are assembled into an organized sheath surrounding the outer dense fibres and axoneme
of the flagellar midpiece. The sheath flagellum is situated beneath the base of the sperm head.

The primordial germ cells of 6.8~7.24mn in size, which were buried under fibrous mesenchymal
tissue between gut duct and notochord of larva with a total length of 2.4cm at 50 days after
hatching. In juvenile of 10.5cm in total length at 70 days after hatching, the gonad was occupied
by bundles of cogonia.

The dense drumstick bodies(large arrows) are observed in the nuclei of the primordial gonad
and surrounding tissue cells of fingerling at 70 days after hatching. The oval Barr bodies(aster-
isk) are observed in the nuclei of the primordial germ cells under the mitosis{2n). Note the large
mitochondria, ribosomes and rough endoplasmic reticulum in the cytoplasm, Accordingly, the
fingerlings at 70 days after hatching are identified as the female(xx). In result, the gonadal sex
differentiation begins from the 70 days after hatching in chum salmon.
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Table 1. Summary of properties of testis, milt and spermatozoa of chum salmon(Oncorhynchus keta)

Testis Milt Sperm
GSI* Appearance Shape Density Osmolarity Length of Motility
(%) (sperms ml~) (mOsmol kg™!) head (m) (%)
6.89 Milky white Long tubular 12-17 X 108 286-327 1.8-2.2 75

* Gonadosomatic index
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Figs. 1-A and 1-B. Longitudinal section of a motile spermatozoon. The chromatin is sparely con-
densed. Note each head and flagellum of spermatozoa. Note most of lobules are alread-
y packed with spermatozoa. Their spheroid-shaped heads have a mean width of 1.4,m.
The sperm often retains its organization into parachute-shaped clumps due to ad-
hesion of the sperm tails and reduced spermatogenetic activity in the lobule walls.
Transverse section of chum salmon sperm midpiece. The central outer dense fiber, ax-
oneme is surrounded by the thin mitochondrial sheath in the midpiece. SZ:spermatozoa.

A:x 6900, B: x 28,000
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Fig. 2. Longitudinal section through the sperm
head and middle-piece. No acrosome can
be seen around the nuclei of these cells.
Two of the four mitochondrial bodies

are seen in the middle-piece. The two
centrioles are quite separate and the cen-
tral doublet of the flagellum is inserted
into the base of the distal centriole. FG:
flazellum, MT: mitochondria, SN: sperm
nucleus. x 120,000.
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Fig. 3. Longitudinal and transverse section
through the flagellar axoneme. The 9
peripheral doublet tubules are related to
the central pair and sheath complex via
radial spoke attachments. The axoneme
on the left is viewed from base to tip as
the dynein arms point in a clock-wise di-
rection. DT: doublet tubules. x 230,000.
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Fig. 4. light micrograph of primitive gonad
(PG) on the mesonephric duct at 50 days
after hatching. MD: mesonephric duct.
x 200.
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Fig. 5. Transverse section through primitive
gonad(PG) on the mesonephric duct
(MD) and the primordial germ cell(PGC)
at 50 days after hatching. x 6,900.
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Fig. 6. Transverse section through the primor-

dial germ cell at 60 days after hatching.

Note the dense nucleolus in the nucleus,

and numerous mitochondria and endo-

plasmic reticulum in cytoplasm. Note

the desmosomes and gap junctions be-
tween the cells. N: nucleus, x 23,000.
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Fig. 7. Transverse section through the primor-
dial germ cell at 70 days after hatching.
Note the dense drumstick(black arrow)
and Barr body(asterisk) in the nucleus,
and numerous mitochondria and endo-
plasmic reticulum in cytoplasm. x 6,900.
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