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ABSTRACT

The mature sperms of three species of cephalopods (Octopus minor, Octopus ocellatus, Todarodes pacificus)
were observed by electron microscopy. The results obtained are as follows:

The sperm lengths of Octopus minor and Octopus ocellatus of octopods are long and they are about 390 um
and 125~ 130 um, respectively, but the sperm length of Todarodes pacificus is short and about 35 um. The
sperm of Octopus minor has a helical acrosome and a head bent a little like a banana while Octopus ocellatus
of octopod has a twisted acrosome and a long rod—shaped head. A number of horizontal stripes are observed as
a periodic structure in their subacrosome cavities and dense plugs are formed in the cavities of their heads. On
the other hand, the acrosome of Todarodes pacificus is circular cap-shaped, and its head is long and oval. It is
notable that two small cavities were observed in its basal acrosome. Juxtanuclear acrosomal materials of high
electron density filled the subacrosomal cavity.

In the middle piece of mature sperms of Octopus minor and Octopus ocellatus, the mitochondria form the
mitochondrial sieeve, but the numbers of mitochondria differ between the species so that they are 11~ 12 and
8~9, respectively. Meanwhile, in the middle piece of mature sperms of Todarodes pacificus, the mitochondria
are separated from the axoneme, forming a mitochondrial spur in which 10~ 13 mitochondria and some
electron dense materials concentrate.

The axoneme of Octopus minor, Octopus ocellatus and Todarodes pacificus are of 9+2 type in common,
surrounded by 9 coarse fibres. A number of glycogen were observed only in the axoneme of Todarodes

pacificus. The coarse fibres were found as far as the main piece of sperm tail in Octopus minor and Todarodes
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pacificus, while to the end piece of sperm tail in Octopus ocellatus.
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n1) 7 (Hitachi H~600, 75 KV)..2 #3s}slc}.
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Table 1. Comparison of the whole lengths of mature sperms between octopods and decapod

Whole length Acrosome Head Middie piece Tail
Octopus ocellatus 200~220 um Elgrli%gi{}seter{] ture &gglro d shaped %@gﬁﬂgﬁsz:gg;ﬁ éﬁigg%g;%neme-\—
Todarodes pacificus 35 pm (()Z.Zpu—nslhaped ignl:;n(l)val shaped I(\;[(1)t gc?gr;gggiggsgria) %%:é?gg%ﬁ?:?eme_k
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AT (Fig. 21). o] & e =99 =k
2 Wrkdle 995 22E ¥AE 92729
AL 918 Sl (Fig. 20).
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B AlA M3 TR (Octopus minor)et 537
(Octopus ocellatus)®] ¥ HAH < Zo]= 7tz
1133} 7/10~8/102 2AF o) 4433t ztolg WA
o T FellM ASAA HAE 33 ez B



Kim SW & Chang NS : Fine Structure of Mature Sperms of Cephalopods 337
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Fig. 1. Schematic diagram of mature sperms of Octopus minor,
Octopus ocellatus and Todarodes pacificus. ¢, centriole
(s); dp, dense plug; m, mitochondria; ms, mitochondrial
spur; sl, mitochondrial sleeve. Scale bar=2 pum.
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FIGURE LEGENDS

Fig. 2. Longitudinal section through the acrosome of Octopus minor. Arrow, periodic structure; Arrowhead, helical (=
superhelical) keel; A, acrosome. Scale bar=0.5 um.

Figs. 3, 4. Cross section through the head and middle piece of Octopus minor. Ax, axoneme; cf, coarse fibres; dp, dense plug;
M, mitochondria; N, nucleus. Scale bars =0.5 um, 0.4 um.

Fig. 5. Tangential section through the middle piece of Octopus minor. Arrow, nuclear skirt; Ax, axoneme; M, mitochondria;
N, nucleus. Scale bar=1 um.

Fig. 6. Cross section through the regions of tail of Octopus minor. Arrow, the main piece of tail; Arrowhead, the end piece of
tail. Scale bar=0.7 um.

Fig. 7. Magnification of Fig. 6. The main piece of tail of Octopus minor. Atrow, electron dense granules; Ax, axoneme; cf,
coarse fibres. Scale bar=0.15 pm.

Fig. 8. Longitudinal section through the acrosome of Octopus ocellatus. Arrow, periodic structure; Arrowhead, helical (=
superhelical) keel. Scale bar=2 um.

Fig. 9. Longitudinal section through the head of Octopus ocellatus. Arrow, plasmic membrane; dp, dense plug; N, nucleus.
Scale bar=0.5 um.

Fig. 10. Longitudinal section through the head and the middle piece of Ocropus ocellatus. Arrow, nuclear skirt; Ax, axoneme;
C, centriole; M, mitochondria. Scale bar=0.8 um.

Figs. 11, 12. Cross section through the head of Octopus ocellatus. Arrow, upper region of head; Arrowhead, basal region of
head; Ax, axoneme; C, centriole; cf, coarse fibres; dp, dense plug. Scale bars =1 pum, 0.5 um.

Figs. 13, 14. Cross section through the middle piece of Octopus ocellatus.; Ax, axoneme; cf, coarse fibres; M, mitochondria.
Scale bars=0.5 um, 0.5 um.

Figs. 15, 16. Cross section through the main piece and end piece of tail (Octopus ocellatus). Arrow, main piece; Arrowhead,
end piece; open arrow, coarse fibres. Scale bars =0.5 pm, 0.5 um.

Fig. 17. Longitudinal section through the head of Todarodes pacificus. Arrow, juxtanuclear acrosomal materials; A, acrosome;
N nucleus. Scale bar=0.5 pm.

Fig. 18. Longitudinal section through the sperm the head and middle piece of Todarodes pacificus. Arrow, mitochondrial spur;
A, acrosome; Ax, axoneme; M, mitochondria; N, nucleus. Scale bar=3 pm.

Fig. 19. Magnification of Fig. 18. openarrow, juxtanuclear acrosomal materials; A, acrosome; N nucleus. Scale bar =0.6 um.

Fig. 20. Cross section through the head of Todarodes pacificus.; Ax, axoneme; M, mitochonria; N, nucleus. Scale bar = 0.6
um.

Fig. 21. Longitudinal section through the head and the middle piece of Todarodes pacificus. Arrow, electron dense materials;
Ax, axoneme; M, mitochondria; N, nucleus. Scale bar=0.6 um. '

Fig. 22. Longitudinal section through the middle piece of Todarodes pacificus. Arrow, mitochondrial spur; M, mitochondria;
N, nucleus. Scale bar=1.5 um.

Fig. 23. Cross section through the middle piece of Todarodes pacificus. Arrow, coarse fibres; Ax, axoneme; M, mitochonria.
Scale bar=0.6 um.

Fig. 24. Longitudinal and cross section through the main piece of Todarodes pacificus. Arrow, glycogen; Scale bar=0.2 um.

Fig. 25. Cross section through the end piece of Todarodes pacificus. Scale bar=0.15 um.
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