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Ecological and Morphological Divergence of the Freshwater Sculpin,
Cottus nozawae Snyder-I. Spawning behavior and process
of the development in the post-hatching stage

Akira Goro*

Abstract

The freshwater sculpin, Cottus nozawae Snyder, which is distributed through-
out Hokkaido District, was divided into two types according to ecological and
morphological points of view. They weére conveniently called the small-egg and
large-egg types. The small-egg type spawns a great number of small eggs from
middle April to early May. Soon after hatching, the larvae are carried by the
currents into the sea and inhabit the sea for about one month. They ascend
rivers from the sea in early June, and inhabit their lower course. While the
large-egg type spawns a small number of large eggs from late April to middle May.
The larvae do not descend into the sea. Soon after the absorbing of the yolk,
the larvae sink to the bottom of a river and thereafter live at the bottom in
the middle or the upper course of the river as a demersal fish having similar
characteristics to the adult fish in the body form.

As stated above, the two types of C. nozawae are different in their spawn-
ing behavior and in the process of post-hatching development. It seems that
they do not mingle for the purpose of reproduction, because the small-egg type
spawns the eggs in the lower course of the river but the large-egg type spawns
in the middle or upper course.
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Table 1. Comparison of egg diameters of Cottus nozawae.

Locality B.L. (mm) Egg diameter (mm)
Small-egg type
Lower course of 92.5 1.8-1.9(1.8)*
. R. Hekirichi 89.6 1.7-1.8(1.8)
Matured eggs in : 73.3 1.4-1.6(1.5)
ovary
. Lower course of 132.9 1.7-1.9(1.8)
R. Ryukei 88.3 1.5-1.7(1.6)
Lower course of 1.9-2.1(2.0)
R. Hekirichi 1.9-2.0(2.0)
Spawned eggs 1.9-2.0(1.9)
Lower course of 2.1-2.2(2.2)
R. Ryukei 2.0-2.2(2.1)
Large-egg type
Upper course of 93.4 2.4-2.6(2.5)
R. Hekirichi 9.6 2.6-2.8(2.7)
1.8 2.2-2.4(2.3)
»ﬁ?,:ured 885 N | Upper course of 9.2 2.9-3.1(3.0)
Ty R. Ryukei L5 2.2-2.4(2.3)
62.0 2.3-2.4(2.3)
59.1 2.2-2.4(2.3)
54.3 2.2-2.4(2.3)
Upper course of 3.1-3.4(3.3)
R. Hekirichi 3.1-3.2(3.9)
3.0-3.2(3.1)
2.9-3.2(3.1)
‘Spawned eggs 2.9-3.1(3.0)
Upper course of 3.0-8.1(3.0)
R. Ryukei 2.8-3.0(2.9)
2.8-3.0(2.8)

* Figures in parentheses refer to the mode value.
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Table 2. Number of matured eggs in the ovary of Cottus nozawae.

Locality Date B.L. (mm) (Number of eggs

Lower course of April 15, 1973 92.6 965

the river Hekirichi 86.5 721

73.8 701

Lower course of April 8, 1974 92.5 1296

Small-0gg tYP° | tne river Hekirichi 8.6 1042
73.3 550

Lower course of | April 12, 1974 182.9 3566

the river Ryukei 88.3 1156

Upper course of April 15, 1973 96.4 22

the river Hekirichi i 80.7 480

7.1 405

73.6 323

Upper course of April 9, 1974 93.4 631

Large-egg type the river Hekirichi :([22 g;
Upper course of | April 13, 1974 79.3 267

the river Ryukei 71.6 308

62.0 185

59.1 175

54.3 122
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5 mm

Text-fig. 2. Post-hatching development of

the small-egg type.
A: a larva just after hatching.
6.9 mm in total length.

" B,: alarva just after the absorp-
tion of yolk. T.L. 7.8 mm. (kept
in an aquarium)

B;: alarva in swimming life in
the sea. B.L. 8.5 mm. (kept in
an aquarium) ‘

Bg: a larva before ascending

into rivers from the sea. B.L.

9.3 mm. (kept in an aquarium)
C: a juvenile ascending into
rivers from the sea. B.L. 12.3
mm.

D: a juvenile inhabiting the
gravelly shallows in the lower
course of a river. B.L. 24.4 mm.

— 35 —

5 mm

Text-fig. 3. Post-hatching development of

the large-egg type.

A: a larva just after hatching.
7.8 mm in total length.

B: a larva inhabiting around
spawning beds. B.L. 8.6 mm.
C: a juvenile inhabiting shal-
lows or small pools in the banks
of a river. B.L. 9.2mm.

D: a juvenile inhabiting the
gravelly shallows in the middle
or upper course of a river. B.L.
23.6 mm.
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Small-egg Type Large-egg Type
Spawning in the lower Spawning in the middle
course of a river and upper course of a
ﬂ river
about about
22-23 days 24-26 days
| Hatchinél |u_at%£—g_'
carring by the curr- taking up the
Jl) ents into the sea \L bottom life
Swimming life(?) in the Bottom life in gaps among
sea for about one month small pudding stones ar-
. ound Spawning bed
ascending in a moving to the feeding
‘river Jv grounds(dispersal)
Taking up the bottom Inhzbiting shsllows or
life in the banks of spall pools at the banks
the mouth of a river of = river
dispersal and ﬂ' migrating
migrating
Inhabiting the gra- Inhabiting the grevelly
velly shallows of the shallows of the middle and
lower course of a river upper course of a river
: s
A4 \id
Q 2% or 3* - ]Mature and o} 2% or 3% - YMeture and
d 3" or 4% - spawning & 3% or 4t - ]spawning

Text-fig. 4. Comparison of the early life between the two
types of Coltus nozawae.
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Explanation of Plate

Fig. 1. Female adult of Cottus nozawae with mature small eggs; a small-egg type. Body
length 100.3 mm.

Fig. 2. Spawned eggs of the small-egg type.

Fig. 3. Spawning ground of the small-egg type in the lower course of River Hekirichi.

Fig. 4. Female adult of C. nozawae with mature large eggs; a large-egg type. Body length
84.0 mm.

Fig. 5. Spawned eggs of the large-egg type.

Fig. 6. Spawning ground of the large-egg type in the upper course of River Hekmchl
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Goro: Divergence of Cottus nozawae-1
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