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Reproduction of Kunimasu, Oncorhynchus kawamurae (Salmonidae), in Lake
Saiko, Yamanashi Prefecture, Japan
I. On the environmental condition of the spawning ground
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Abstract

Kunimasu, Oncorhynchus kawamurae, spawning is poorly understood. At the only identified spawning
site in Lake Saiko, Japan, we observed a spawning aggregation on a gravel area at ~30 m depth. Spring
water is crucial for salmonid spawning; however, spring water discharge is limited to a few positions in
Lake Saiko. The magnitude of spring water discharge can be extrapolated from the difference between the
underground and lake-bottom-water temperatures. Here, to assess the effects of spring water discharge,
eyed eggs were buried at two positions with different spring water discharge magnitudes. Because O.
kawamurae eyed eggs were not available, those of the closely related Himemasu, Oncorhynchus nerka,
were used. We found that eggs buried in gravel with little spring water discharge did not survive at all,
whereas eggs buried in gravel with high spring water discharge showed high survival rates. Given these
results, maintenance and management of spring water is essential for O. kawamurae conservation.
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Fig. 1. Location and size of Lake Saiko in Yamanashi Prefecture, Japan.
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Fig. 2. Eight gravel areas (designated by No. 1 to 8, light blue) in the Kunimasu spawning ground of
Lake Saiko, which were subjected to direct observation by scuba diving. Dotted lines show water depths

of the spawning grounds. See Table 1 for detail.
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Table 1. Size, underground temperature, and bottom water temperature at eight gravel areas.

| . underground bottom water
graKIe :rea 23 (1) temperature (C) temperature (C)
© major axis minor axis mean+ SD  min. — max. min. — max.
1 9.0 7.0 6.2+0.6 5.5-9.1 _52-59
2 5.5 2.0 7.6+1.3 6.3-10.0
3 4.0 2.0 7.8+£0.6 7.0-8.4
4 5.0 2.0 6.8+0.3 6.4-9.0
5 3.0 1.5 7.0+0.4 6.5-17.6 — 62-64
6 4.0 2.0 7.5+0.8 6.7-9.1
7 2.0 1.0 7.5+0.5 6.9-8.0
8 4.0 2.0 7.5+£0.8 6.5-8.8 .
*see Fig. 2.
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Table. 2. Survival rate of Himemasu eyed eggs placed on or buried in No. 1 gravel area with
different spring water discharge. All experiments were started with 80 eggs.

vl il No. alive eggs®  survival rate
eggs/spring water discharge temperature (C) ) %)t
mean+ SD  min. — max. #1 #2
placed/high 6.0£0.3 53-6.6 80 80 100.04
buried/high 8.6+£0.1 8.0-8.8 78 80 98.84
placed/low 54+0.1 52-59 69 80 93.14
buried/low 5.6+0.0 55-5.7 0 0 0.08

*Number of eggs observed alive after 8 days.

tValues carrying the same superscript are not significantly different one another (p > 0.05).

Underground
temperature (°C)

B 85<
B 8.0<
7.5<
7.0<
B 6.5<

B 6.0<
[1m B 5.5<

Fig. 3. Distribution of under-ground temperature at No. 1 gravel area in Lake Saiko.
Higher water temperatures show more underground spring waters. The water
temperature of the bottom layer of the lake was 5.2-5.9 °C.
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