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Three species of the catfish genus Silurus
(family Siluridae) are found in Japan: S. asotus
Linnaeus, 1758, S. biwaensis (Tomoda, 1961), and
S. lithophilus (Tomoda, 1961). S. asotus is widely
distributed throughout Japan and East Asia
(Haig, 1950; Nikol’skii, 1961), whereas S.
biwaensis is restricted to Lake Biwa, and S.
lithophilus to Lakes Yogo and Biwa (Tomoda,
1961). The external characteristics of Japanese
catfish were first described by Atoda (1935),
who regarded all Japanese silurids as the single
species S. asotus. The species which Atoda
(1935) studied was almost certainly S. asotus
judging from the color of the yolk and the
locality of sample collections. Tomoda (1962)
briefly described the eggs of the three Japanese
silurids. His description, however, was in-
adequate and too simple for precise comparison
of the characteristics among the three species.
The present study describes features of the eggs
of Japanese silurids obtained by artificial spawn-
ings and gives the basic data for their classifica-
tion. It will supplement Tomoda’s inadequate
description on egg morphology as a basis of
their classification.

Materials and methods

Adults of S. asotus, including females just
before spawning, were captured in May, at
Shina on the southeastern shores of Lake Biwa;
prespawning adults of S. biwaensis and S.
lithophilus were collected in June at Oura on the
northern shores of the same Lake. One male
and three females each of S. asotus and S.
lithophilus, and one male and female each of S.
biwaensis were artificially inseminated. The S.
asotus females weighed about 220 g, 300 g, and
810 g; the S. lithophilus females 200 g, 250 g,
and 420 g, and the S. biwaensis female weighed
4,300 g. Each female received 101.U./g body
weight gonadotropin injected into the dorsal
muscle. Eggs were stripped 18 hours after in-
jections, and inseminated with conspecific sperm
suspension made from homogenized testes.

For measurements 60 eggs of S. biwaensis, and
20 eggs each of S. asotus and S. lithophilus were
selected at random from each batch.

The eggs were compared between the three
species for five characteristics: diameter ex-
cluding the jelly layer and perivitelline space (in
this study, this dimension indicates the egg
diameter), jelly thickness, condition of the jelly
surface, yolk color, and adhesiveness of the jelly
surface. Diameter and jelly thickness were
measured before the blastula stage, since the
swelling of the jelly layer was still minimal
during this period. Observations were made
under a dissecting microscope.

Results and discussion

All the S. asotus eggs were fertilized, though
five were not measured before the blastula stage,
59 S. biwaensis eggs were successfully fertilized
and all S. lithophilus eggs were fertilized. All
species had a very translucent jelly layer facilitat-
ing the observations on yolk condition. The
yolk color of S. biwaensis and S. lithophilus was
a similar brownish yellow, while that of S. asotus
was vivid yellowish green as described by Atoda
(1935) and Tomoda (1962).

Several minutes after the insemination the
eggs of S. asorus and S. biwaensis became ad-
herent to the bottom of shallow dishes, and they
did not drop even if the dishes were turned
upsdie down; the eggs of S. lithophilus did not
adhere to any object through all stages of de-
velopment. The egg surface of the former two
species was relatively smooth, while that of S.
lithophilus was very rugged (Fig. 1). Both egg
diameter and jelly thickness of S. lithophilus were
the largest, and the egg diameter of S. asotus
and the jelly thickness of S. biwaensis being the
smallest of the three (Table 1).

The eggs of these Japanese silurids are similar
in having a relatively thick jelly layer and wide
perivitelline space compared with other siluroid
fishes (Armstrong, 1962; Nikol’skii, 1964;
Uchida, 1933), the jelly layer of S. lithophilus
eggs being especially thick. The observations
revealed major differences among the eggs of
the three Japanese silurids in the five charac-
teristics mentioned above. Differences in egg
diameter, jelly thickness and yolk color were
reported by Tomoda (1962) who assumed S.
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Table 1. External characteristics of the Japanese silurids.

Species No. Egg diameter Jelly thickness  Adhesiveness ~ Color of yolk Jelly surface
(mm+S.D.) (mm+S.D.)
Silurus asotus 55 1.544-0.11 0.53+0.03 + yellowish green smooth
S. biwaensis 59 1.64+0.07 0.5140.02 + brownish yellow smooth
S. lithophilus 60 1.7340.12 0.824+0.03 — brownish yellow rugged

Table 2. Size of females and eggs of the Japa-
nese silurids.

BW  SL No.of Egg

Species (@ (mm) cges (o ;rlest?]r) N
Silurus

asotus 220 254 20 1.474+0.10

300 295 20 1.61+0.09

810 441 15 1.5640.09

S. biwaensis 4,300 738 59 1.64+40.07

S. lithophilus 200 234 20 1.68+0.15

250 285 20 1.72+0.09

420 353 20 1.78+0.12

lithophilus eggs to be slightly sticky and to
weakly adhere to the rock surface. However,
the present observations have made it clear that
the egg surface of this species is not adhesive.
It is probable that S. /ithophilus eggs lie in the
space among stones and are protected from
abrasions by their thick, rugged jelly layer.

The egg diameter differed significantly among
the batches in the same species. and the difference
among the three species was also found to be
significant. Consequently the egg diameter is
one specific characteristic, but it is not very
useful for identification of species because the
actual differences are very smail and egg size
varies with maternal size (Table 2). A com-
bination of yolk color and at least one of the
other two characteristics i.e., adhesiveness and
condition of the jelly surface, is much more
useful for identification of eggs of Japanese
silurids in their natural habitats.

As shown in Table 1, none of the five charac-
teristics was common for the eggs of all three
species. Comparing any two of the three
species, S. asotus and S. biwaensis were similar
in adhesiveness and condition of the jelly surface;
S. biwaensis and S. lithophilus had the same
yolk color and S. asorus and S. lithophilus had
no common characteristics. As far as the egg Fig. 1. Eggs of the three Japanese silurids. 1,
morphology is concerned, therefore, S. /itho- Silurus asotus; 2, S. biwaensis; 3, S. lithophilus.
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philus is much more similar to S. biwaensis than
to S. asotus.

Acknowledgments

I thank Dr. Motod Tasumi of Kyoto Uni-
versity for his kind advice and critical reading
of the manuscript. 1 also wish to express my
thanks to Dr. Tsuneo Nakajima of Gifu College
of Dentistry for his help and useful advice.

Literature cited

Armstrong, P. B. 1962. Stages in the development
of Ictalurus nebulosus. Syracuse University Press,
New York, 8 pp., 16 pls.

Atoda, K. 1935. The larva, juvenile, and egg of the
catfish, Parasilurus asotus LINNE. Zool. Mag.,
47:228-230. (In Japanese).

Haig, J. 1950. Studies on the classification of the
catfishes of the oriental and palaearctic family
Siluridae. Rec. Indian Mus., 48(3/4): 59-116.

Nikol’skii, G.V. 1961. Special Ichthyology. The
Israel Program for Scientific Translation,
Jerusalem, 538 pp. (translated by J. 1. Lengy and
Z. Kranthamer into English from Russian edition,
1954).

Nikol’skii, G. V. 1964. Gyorui seitaigaku (Ecology
of Fishes). Tatara-shobo, Yonago, 315 pp.
(translated by K. Kamei into Japanese from
Russian edition, 1963).

Tomoda, Y., 1961. Two new catfishes of the genus
Parasilurus found in Lake Biwa-ko. Mem. Coll.
Sci. Univ. Kyoto., B, 28(3): 347-354.

Tomoda, Y., 1962. Studies of the fishes of Lake
Biwa-ko—I. Morphological study of the three
species of catfishes of the genus Parasilurus from
Lake Biwa-ko, with reference to their life. Japan.
J. Ichthyol., 8(5/6): 126-146. (In Japanese).

Uchida, K. 1933. Egg and larva of Liobagrus reini.
Zool. Mag., 45: 290-292. (In Japanese).

(Department of Zoology, Faculty of Science, Kyoto
University, Kyoto 606, Japan)

BAESF v XBOINOEHH
NEJNHREY
A PEF ~ X g faFi, Silurus asotus, S. biwaensis,
S. lithophilus © 93 % N T 252 X - TH, IR, 8%
o, TV —JHOES, HEHOFE, JIRHEOKE
DSoOnFEICOVTBE L., ToREE, S litho-
philus (=& H (1962) D# A& I21T TEN TV AR VEH
Na i, Wh, S lithophilus o ¥k 2 #f & &7z
D, FEEMEPRL, REO M4BR FELVWILTH
5. —7J, S.asotus r S. biwaensis ® 5%, JPE D
ERREBZLERIE, FELTVBI e bho
7.

(606 3#ERi 2K ALA) I BN RS EE T B
HFHE)

— 106 —





