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Abstruct. ~ Reproductive characteristics were examined for mature female chum salmon (Onco- 
rhynchus ketu) collected in the Pinacheva River, Kamchatka, in August 1994. Age 0.4 fish (71.7%) were 
the most abundant age group, followed by age 0.3 (20.8%) and age 0.5 (7.5%) fish. Average fork lengths 
and body weights were: 61.1 cm and 2.8 kg for age 0.3 fish, 61.4 cm and 2.8 kg for age 0.4 fish, and 65.5 
cm and 3.5 kg for age 0.5 fish, respectively. Absolute fecundity (AFC) and relative fecundity (RFC) 
showed a significant positive relationship with fork length (FL): AFC = 8.16 X FL-3,006 and 
RFC=O.O81 X FL-17.33. Egg diameter ranged from 7.10-8.75 (mean 7.88) mm. The relationship between 
fork length and egg diameter was not statistically significant. 

Introduction 

The Ketkino Salmon Hatchery was constructed on 
the Pinacheva River, a tributary of the Avacha River, 
Kamchatka, as a joint venture between Russia and 
Japan in 1993. Chum salmon (Oncorhynchus keta) 
are the main species produced at this hatchery. 
Natural spawners collected in the Pinacheva River 
were used to produce the first hatchery generation, 
because there was no return from hatchery-produced 
salmon. To monitor changes in reproductive charac- 
teristics of chum salmon produced by hatchery opera- 
tions, it is very important to clarify original character- 
istics of chum salmon produced under natural condi- 
tions. This report describes the preliminary results of 
the Japan-Russia cooperative study on reproductive 
characteristics (age composition, body size, and fecun- 
dity) of chum salmon from the natural population 
from the Pinacheva River. The results are compared 
with those characteristics of chum salmon from other 
stocks in Russia and North America. 

Contribution A No. 352 from the Hokkaido Salmon Hatchery 

Materials and Methods 

A total of 53 female chum salmon were obtained 
from the Pinacheva River on August 11, 1994 (Fig. I ) .  
The peak runs occurred here in July and August. For 
each female, fork length and body weight were mea- 
sured, the total weight of eggs was measured, and then 
its subsample was taken and put into a plastic bag. 
After weighing the subsample, the plastic bag was 
filled with water, and the eggs were hardened for 
about one hour. Absolute fecundity was determined 
by counting the number of eggs in a subsample and 
extrapolating to the whole gonad. To estimate egg 
diameter, the length of 20 eggs placed on a plastic 
measuring ruler was measured in millimeters. Scales 
were also taken from each fish for subsequent age 
determination. 

Results 

Age 0.4 fish (n = 38,71.7%) were the most abun- 
dant age group, followed by age 0.3 (n = 11, 20.8%) 
and age 0.5 (n = 4, 7.5%) fish. Average fork lengths 
(FL) and body weights were: 61.1 cm and 2.8 kg for 
age 0.3 fish, 61.5 cm and 2.8 kg for age 0.4 fish, and 
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Fig. 1. Location of chum salmon sampled in August 1994. 
Arrows indicate the sampling location. Closed circle indi- 
cates the location of the Ketkino Salmon Hatchery. 

65.5 cm and 3.5 kg for age 0.5 fish, respectively 
(Table 1).  

Absolute fecundity (AFC) ranged from 1,007- 
2,860 (mean 2,016) eggs per female (Appendix Table 
1) .  Excluding one fish (No. 44) which had a relatively 
small number of eggs due to partial spawning, there 
was a significant positive relationship between FL and 
AFC: AFC = 8.16X FL-3,006 (r = 0.55, P < 
O.Ol)(Fig. 2A). Relative fecundity (RFC) ranged from 
14.9-45.8 (mean 32.6) eggskm and also had a signifi- 
cant positive relationship with FL: RFC=0.081 X FL- 
17.33 (r = 0.37, P < O.Ol)(Fig. 2B). 

Egg diameter (ED) ranged from 7.10-8.75 (mean 
7.88) mm. There was no significant relationship 
between FL and ED (Fig. 2C). However, AFC and 
ED showed a significant negative relationship: ED = 
-0.0003 X AFC +8.57 (r = -0.46, P < O.Ol)(Fig. 2D). 

Discussion 

Changes in reproductive characteristics due to nat- 
ural and artificial factors are important characteristics 
to monitor in salmon populations (Kaeriyama and 
Urawa, 1992; Quinn and Bloomberg, 1992). Recent 
changes in age composition and body size of chum 
salmon have been reported for Asian chum salmon 
and North American salmonids (Ricker, 198 1 ; 
Kaeriyama, 1989; Ishida et al., 1993). Although the 
present results are based on a small number of female 
chum salmon, the high proportion of age 0.4 fish from 
the Pinacheva River is consistent with those in other 
stocks of the Kamchatka and Bolshaya Rivers (Ishida 
et al., 1993). 

Mean fecundities of chum salmon are known to 
range from 1,800-4,297 eggs per female in Asia and 
from 2,107-3,962 eggs per female in North America 
(Salo, 1991). Also, in Asia, northern chum salmon 
stocks generally have a hgher RFC than do southern 
stocks (Kulikova, 1972). The fecundities estimated in 
the present study are lower than those previously 
reported. These differences are partly due to the 
uncertainty in data collection in previous studies 
including partial spawning before eggs were removed. 
As pointed out by Salo (1991), individual measure- 
ments may be comparable, but it is not certain whether 
the samples are representative for the reported geo- 
graphical regions and rivers of origin (Salo, 1991). 
For ED, however, the present results are consistent 
with those of previous studies (Salo, 1991). 

In conclusion, the following methods should be 
incorporated into future research under the Japan- 

Table 1. Average fork length, absolute fecundity, relative fecundity, and egg diameter of  mature female chum salmon of three age groups 
from the Pinacheva River in Kamchatka on August 11, 1994 

Absolute Relative 
sample size Fork length Body weight fecundity fecundity Egg diameter 

(kg) (No. eggs) (No. eggs/FL) (mm) 
Age (n, cm) 

0.3 11 61.1 2.8 2,161 35.3 1.13 

0 4  38 61.4 2.8 1,939 31.4 7.88 

0.5 4 65.5 3.5 2,449' 38.0' 8.22 

Total 53 61.6 2.9 2,016* 32.6" 7.88 

"Excluding one fish (No. 44) (see Appendix Table 1). 
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Fig. 2. Relationships of fork length to absolute fecundity (A), relative fecundity (B), egg diameter (C), and relationship of absolute fecun- 
dity to egg diameter (D) Open square indicates data point excluded for analysis. 

Russia Science and Technology Cooperative Plan for 
Fisheries: 1) collection of representative samples that 
accounts for spawning season and body size of fish 
sampled, 2 )  accurate estimation of fecundity that 
accounts for partial spawning before measurements, 
and 3 )  accurate estimation of egg diameter using the 
volumetric method. 
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カムチヤツヵのピナチォ/SJIlにおけるサケ成熟雌の
""離

石田行止・大熊 -正 ・ V ． F ． ブガエフ・ V ． A トチーリン

1994 年8月にカムチャツカのピナチェノ Wl で採集した

サケ成熟雌の再生産特性を調査した．0．4歳角、 (7l． l%)
がもっとも多く， 0． 3歳魚、 (20 ． 8% 〃と0．5歳如、 (7 ． 5%)

がこれに続いた．平均 尾叉長と体重は，0二歳魚で

61 ・ lCm ， 2・ 8kg ， 0 ・ 4歳魚で6l ・ 4Cm ， 2・ 8kg ， 0 ・ 5歳年、

で65 ・ 5Cm ， 3・ 5kg であった・ 卒卵数 (AFC) は l， 007-

2， 860 (平均2， 016) 粒， 尾叉長当たりの学卵数はl4 ． 9- 

45 ． 8 (平均32 ． 6) *力cm であった． AFc と RFC は尾叉長

(FL) と有意な正の相関関係 (AFC 二 8． l6X 几  3， 006 ，

RFC 二 0． 081XFL-17 ． 33) を示した．卵径は7． l0- 8． 75

(平均7． 88) mm であった．尾叉長と卵径の間には有意

な関係は認めらオ tなかった．
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