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Preliminary experiment of effects of high water temperature on maturation of adult chum salmon.
MAKOTO FUIIWARA*', HIROFUMI HAYANO' and YASUYUKI MIYAKOSHI'

" Hokkaido Research Organization, Salmon and Freshwater Fisheries Research Institute, Eniwa, Hokkaido, 061—
1433, Japan

To evaluate the effects of high water temperature on the final maturation of chum salmon (Oncorhynchus keta), 3 females
and 3 males were kept in tanks at different temperatures (normal, 11°C; high, 20C or 22°C), and cross—fertilization was
conducted using the surviving mature fish. Females held at 20°C ovulated on the third day of holding, while all females held
at 22°C died by the fifth day without ovulating. In the ovary of one of the dead females, morphological changes such as over—
maturation (aggregations of yolk globule) were recognized. Eyed egg ratio and hatched fry ratio of eggs fertilized with males
held at 20°C were lower than that of eggs fertilized with males held at 11°C. Also, survivals of eggs fertilized with females held
at 20°C were lower until eyed—egg and the subsequent stages, indicating an influence upon egg quality that cannot be evaluated
from the external appearance. These results suggest that water temperature higher than 20°C may affect the mortality of adult

chum salmon, final maturation, and ovulation.
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Fig.1 Outline of cross—fertilization for chum salmon to evaluate the effect of holding temperature on maturation.
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Fig.2 Water temperature, dissolved oxygen, pH, NH,—N, NH;, and electric conductivity during holding.
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Fig.3 Ovary of female chum salmon died on the fifth day
after holding.
Arrow indicates morphology change
maturation (aggregations of yolk globule).
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Fig.4 Eggs of females held at 20°C before fertilization.
Arrow indicates
maturation.
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Table 1 Survival of chum salmon from fertilization to eyed—egg stage and hatching, and proportion of

malformed fish at emergence for each experimental group

o e Eyed egg ratio(%) "’ Hatched fry ratio(%) Malformed fish(%) ™
1 2 Ave. 1 2 Ave. 1 2 Ave.

11°C 11°C 97.1 96.2 96.6 96.8 96.1 96.5 0.2 0.0 0.1
20°C 84.9 513 68.1 84.6 51.3 68.0 0.0 0.0 0.0

20°C 11°C 81.7 13.1 474 76.3 12.1 442 3.1 8.7 5.9
20°C 82.6 02 414 78.9 0.2 39.6 1.5 0.0 0.8

*1: Eyed egg ratio(%) = Eyed eggs / total eggs x 100
*2: Hatched fry ratio(%) = Hatched fry / total eggs x 100
*3: Malformed fish(%) = malformed fish / emerged fish X 100
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Fig.5 Photograph of malformed fish obtained by cross—fertilization with holding females at 20C. a) one—eye deficiency type
b) lower jaw deficiency type c) Spiral type

Table 2 Mean values measured in each trait of chum salmon

Teaits _ Treatment _
11C 20C
Semen
Temperature(°C) 13.3 17.0
Seminal fluid pH 7.5 7.2
Sperm mortality time(S) 27.9 19.5
Proportion of active sperm(%6) 80.0 15.0
Spermatocrit(%6) 27.1 31.0
Coelomic fluid
Temperature ('C) 13.1 16.4
Ovarian fluid pH 7.6 7.4
Ovarian fluid volume(CC) 39.8 34.0
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