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Development of Male Reproductive Organs During Sexual Maturation in the
Japanese Common Squid Todarodes pacificus

Yuzuru Ikeda,** Yasunori Sakurai,*® and Kenji Shimazaki*®

Development of male reproductive organs during sexual maturation was studied for
Japanese common squid caught from feeding and spawning grounds. The male maturity was
divided into five stages based on the histological observation of the testis. The maturity was
compared with testis somatic index (TSI: testis weight as a percentage of body weight) and
accessory gland somatic index (AGSI: accessory gland weight as a percentage of body weight).
Results showed that sperm have already been produced in the testis even when the testis is
a relatively small size, and that the male maturational process consists of two phases. In the
first phase, sperm are produced in the testis and in the next phase sperm are transferred into
the accessory gland, stored there in the form of spermatophore until copulation with the

female. In the maturation stage, sperm are still produced, which means that copulating
behavior is repeated by same male during this final sexual stage. It is possible to express the

male maturity condition by TSI and AGSI.

These numerical values are TSI>0.5 and AGSI>

0.1 in the maturing stage; TSI>2.0 and AGSI>1.0 in the mature stage.
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Fig. 1. Photomicrographs of sections through testes in various stages of maturation (x152).
Bouin-fixed and Delafield’s hematoxylin-eosin stained. A, spermatogonial proliferation
stage, muturity I; B, early muturing stage, maturity II; C, mid maturing stage, maturity
III; D, late maturing stage, maturity IV; E, mature stage, maturity V.
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Fig. 2. Photomicrographs of male germ cells in various maturational stages (x1500). Bouin-
fixed and Delafield’s hematoxylin-eosin stained. A, Spermatogonia; B, Primary and sec-

condary spermatocytes.
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Fig. 3. Relationship between the testis weight
and the accessory gland weight during matu-
ration in Todarodes pacificus. TSI, testis
somatic index. AGSI, accessory gland so-
matic index. Symbols indicate histological
maturity; (O) spermatogonial proliferation
stage, (a) early maturing stage, (CJ) mid ma-
turing stage, (@) late maturing stage and (2)
mature stage.
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Table 1. Comparison of male maturity condi-
tions of the Japanese common squid, Toda-
rodes pacificus between morphological ma-
turity scale which is commonly used in the
Japanese Fisheries Experimental Station (ma-
turity A) and histological maturity scale of
this study (maturity B)

Maturity scale A Maturity scale B

I. Spermatogonial
proliferation stage

Immature 1I. Early maturing
(Without sperma- stage
tophores) (TSI>0.5,

AGSI>0.1)
111. Mid maturing stage

Maturing
(Without sperma- IV. Late maturing
tophores; the vas stage
deferens white)

Mature V. Mature stage
(Spermatophores are (TSI>2.0,
present in the sperma AGSI>1.0)

tophore sac)

Criteria of each maturity scale are indicated in parenthesis.
TSI, testis somatic index (testis weight as a percentage of body
weight); AGSI, accessory gland somatic index (accessory gland
weight as a percentage of body weight).
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