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Characteristics of the Large-sized Altricial Males
in the River Sculpin, Cottus hangiongensis

Kazuya Usur* and Akira Goro*

Abstract

Large-sized immature males of an amphidromous sculpin, Cottus hangiongensis, inhabit-
ing the upper reaches of the Daitobetsu River were studied morphologically, ecologically and
biochemically to elucidate whether they are able to achieve sexual maturity and to consider
a mechanism by which they may have originated in this species.

In spite of a body size of larger than the minimum body size (about 70 mm SL) at first
maturity of the males inhabiting the lower reaches, the males inhabiting the upper reaches
did not show such secondary sexual characteristics as a broader mouth and longer anal fin
rays which usually develop in mature males. They also had a thin testis which, judging
from histological observation, had no functional role, even during the breeding period of this
species.

From a comparison of the isozyme patterns detected through starch gel electrophoresis
of the mature males and the large-sized immature males of C'. hangiongensis inhabiting the
lower and upper reaches respectively and mature males of the closely related cohabiting
species C. nozawae, 1t was distinctly demonstrated that those large-sized immature males
never resulted from natural crossing between the two species.

The experimental rearing of males captured in the lower and upper reaches showed that
not only the former but also the latter attained sexual maturity when they were kept together
in an other stream.

The data on the length distribution of males monthly captured in the upper reaches
indicated that the male population in the upper reaches was recruited and maintained by the
immigration of 1 aged young individuals from the lower reaches in summer,

These results suggest that the large-sized males inhabiting the upper reaches are not
inherently sterile individuals but altricial ones which appear to be epigenetically inhibited
from sexual maturation by some unknown environmental factors until they reach sufliciently
great body size.
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hangiongensis.
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Fig. 5. LDH isozyme patterns of eyes in Cottus hangiongensis and Cotlus nozawae.
A, B. D, Individuals of Cottus hangiongensis taken from the spawning area; C, Individ-
nal of Cottus hangiongensis taken from the upper reaches: E-I, Individuals of Cottus
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Fig. 6. Muscle protein (MP) patterns of Cottus hangiongensis and Cotlus nozaicae.  Refer to
Fig. 5 for detatled explanation,
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Table 2.

Cottus hangiongensis rearved in the streamlet.
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No. B()(](:;l:;l)lgm Bud.\’(;)'eight Lj(i:l:({)l,“;){n ST
uporm 122.4 17.6 260 15
uproz 120.1 EE % 25.4 2.55
UpPos 1155 215 2.14
UPod 105.3 218 0.25
UP0s 104.5 23.2 217
UPos 108.2 213 218 2.02
LWo1r+ 113.6 35.1 23.9 2.21
LWo02 1161 37.2 23.8 1.89
1AVO3 113.2 39.4 27.2 2.96
LAWO! 120.3 43.6 25.0 2.28
LAWVOS 120.7 26.6 15.1 1.03
LWo6 96.0 23.0 26.0 2.43

1 UP: Males captured in the upper reaches of the Daitobetsu River and then

reared in the streamlet,
** LW o Males captured in the spawning arex of the Daitobetsu River and then
reared in the streamlet,
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Explanation of PLATE

A, Testis of adult male Cottus hangiongensis taken from the spawning area of the Daitobetsu
River on May 18, 1983. Body length 134.2 mm.

B. Testis of adult male taken from the upper reaches of the Daitobetsu River on May 11, 1983.
Body length 1314 mm.

C, Testis of adult male whieh was taken from the spawning area of the Daitobetsu River and
then reared in the streamlet.  Body length 113.6 mm on December 16, 1983.

D, Testis of adult male which was taken from the upper reaches of the Daitobetsu River and
then reared in the streamlet.  Body length 115.5 mm on December 16, 1983,

15, Testis ol adult male taken from the Hekiriji River on December 25, 1983

P, Testis of adult male which was taken from the upper reaches of the Daitobetsu River and
the reared in the streamlet.  Body length 105.3 mm on December 16, 1983,
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