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The ultrastructure of the spermatozoa of the Japanese
sardine, Sardinops melanostictus, was examined under scan-
ning and transmission electron microscopes. The sper-
matozoon comprised the head (nucleus), midpiece (mito-
chondrion), and a single tail (flagellum), as in most tele-
osts, with a total length of about 50 um. The head was
ovoid, being wider than long, and slightly depressed with a
deep basal fossa containing the proximal centriole slanted
at about 45 degrees to the distal centriole. A single,
extremely large mitochondrion in close contact with the
posterior border of the head was C-shaped in cross-section,
with its inner membranes modified into variously-shaped
cristae, including characteristic walls along the longitudinal
axis of the mitochondrion, as well as tubular and vesicular
structures. Microtubules of axonemal doublets 1, 3, 5, 6
and 7 were characterized by intratubular differentiation as
in other clupeids. Measurements of sperm motility in-
dicated a progressive speed of 221.9 um/s, a beat frequency
of 66.7Hz, an amplitude of 3.1 zm and a wave length of
76.5 um. In seawater, the spermatozoa usually maintained
a circular motion, although they sometimes followed a
straight path after 20 or more circular movements. Mor-
phological characteristics were discussed in relation to their
functional aspects.
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Fig. 1. Spermatozoon of the Japanese sardine, Sardinops melanostictus. A) Schematic illustration of sper-
matozoon (arrows C-F, indicate cross-sectional areas photographed); B) scanning electron micrograph of
head; C) and D) longitudinal-sections; E) cross-section of midpiece; F) cross-section of mitochondria. N—
nucleus; F—flagellum; M—mitochondrion; MC—mitochondrial cristae; MT—mitochondrial tubule; MV—
mitochondrial vesicle; PC—proximal centriole; DC—distal centriole; FM—flagellar microtubles; C—C axis;

B—B axis (beat).
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Fig. 2. Tracings of successive fields of a video recording showing typical sperm movement of Sardinops

melanostictus in seawater.
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Table 1. Movement characteristics of spermatozoa of Sardinops melanostictus and Anguilla anguilla

Speci Progressive speed Beat frequency Amplitude Wave length
pecies

(um}s) (Hz) (um) (um)
Sardinops melanostictus 221.9 66.7 3.1 76.5
Anguilla anguilla*® 134 93 5.0 —

* Data from Gibbons et al. (1985).
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