Bulletin of the National Salmon

2y - EYEFEEL S -

Resources Center, No. 2: 29-37 reshss 25 29-378H
December 1999 199912 5

IEEERD THRADERROHEEL
AL LR R DRI R O

P12

T062-0922 LR EFXPDE2-2 KET S - I TEHEEHY V¥ —HAEH

Estimation of Survival Rate of Juvenile Chum Salmon and
Evaluation of Salmon Ranching Practice
in Hokkaido, Japan

Kazutoshi Watanabe

Research Division, National Salmon Resources Center, Fisheries Agency of Japan,
2-2 Nakanoshima, Toyohira-ku, Sappore 062-0922, Japan
(watanabe.kazutoshi@salmon.affrc.go.jp)

Abstract.— Survival rate of juvenile chum salmon (Oncorhynchus keta), released from five regions
around Hokkaido, was estimated by using the simple deterministic model of survival process. The
survival rates of juvenile in each region were higher in the year classes after mid-1980's than in
those before mid-1960's. The return rates of adult correspondingly changed with the survival rates.
This means that juvenile survival largely contributes the abundance of year class and the adult return
in chum salmon. Index of efficiency of salmon enhancement practice (E) was derived from relative
number of juvenile released and that of adult returning. E increased in different manner between
regions after the introduction of the program of "release fed juvenile at the period of suitable envi-
ronmental condition for juvenile” in 1962. In the regions, where the return rates were lower before
the start of the program, E increased faster and larger. Otherwise, increase in E was not so fast or
large in the regions of higher return rates. The program was successful in enhancement of chum

salmon stocks around Hokkaido, as a whole.
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Fig. 1. Statistical regions of relcase and catch for chum
salmon around Hokkaido. A, coast along Okhotsk Sea;
B, coast of Nemuro strait; C, east coast of Pacific Ocean;
D, west coast of Pacific Ocean; E, coast along Sea of
Japan.
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Table 1. Maximum age at return and instantaneous natural
mortality (M) of chum salmon released from each of five
regions. M is the mortality for fish older than one-year-
old.

Maximum age M
A 7 0.357
B 6 0.417
C 7 0.357
D 6 0.417
E 6 0.417
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Fig. 2. Number of juvenile released, cumulative number of adult returning, and estimated number of one-year-old fish by year
class, total for Hokkaido. <1; Fish of maximum age was not included.
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Fig. 3. Number of juvenile released, cumulative number of adult returning, and estimated number of one-year-old fish by year
class, in each of the regions. <I; Fish of maximum age was not included.
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Table 2. Return rate of adult (R) and survival rate of one-year-old fish (S) by year class.

50-54 55-59 60-64 65-69 70-74 75-79 80-84 85-89 90-91

R S R S R S R S R S R S R S R S R N
A Mean 34 91 27 70 26 65 39101 32 86 30 83 21 64 38 129 89 325
Lowest 24 64 18 46 16 38 07 17 19 51 26 73 15 48 24 81 77 278
Highest 45 11.8 43 115 35 85 56 146 43 112 37 100 3.0 89 50 176 102 372
B Mean 09 30 04 15 08 28 12 38 26 89 29 100 37 137 56229 76 331
Lowest 04 13 02 07 04 13 03 11 20 64 22 75 20 74 32132 61 254
Highest 14 47 06 22 13 43 16 50 32111 37 134 49 188 6.7 268 9.1 40.8
C  Mean 05 16 06 19 13 36 16 45 18 51 29 91 27 91 30106 32 121
Lowest 05 14 02 07 03 07 05 15 13 36 19 56 20 65 17 61 27 97
Highest 07 19 10 32 25 72 23 61 24 69 34110 34109 43161 3.7 145
D Mean 16 45 10 30 20 58 23 37 19 58 24 81 26 99 31122 27 120
Lowest 05 16 04 1.1 13 34 07 22 12 38 19 63 18 74 24 92 27 116
Highest 28 81 1.7 50 29 81 20 58 27 93 29 97 35130 40170 27 124
E Mean 08 26 04 13 05 14 03 10 05 17 15 49 24 80 33 116 39 153
Lowest 05 15 01 02 02 07 01 01 02 07 08 24 11 39 19 75 35139
Highest 1.5 51 09 30 06 19 08 27 09 28 23 73 37125 54174 43 168
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Fig. 4. Return rates of adult and survival rates of 1-year-old fish by year class, in each of five regions. <3; Fish of maximum age
was not included.
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Fig. 5. Number of juvenile released, number of one-year-old fish, and cumulative number of adult returning by year class relative
to corresponding averages of year classes before 1961, in each of the regions.
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Fig. 6. Efficiency of the salmon ranching practice on the increase in adult returning. In shaded areas, results of the salmon ranch-

ing practice are ineffective.
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