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Note on the Effects of Catching Non-Maturing
Sockeye Salmon (Oncorhynchus nevka) in View of the Availability

ICITIRO - YAMANAKA

Abstract

By comparing the data of catch per effort of the non-maturing sockeye salmon in
the Northwest Parcific Ocean in the three fishing seasons from 1957 to 1959, to
those of the maturing fish of the following seasons, respectively, the availability
the non-maturing fish was estimated to be about 0.128 on the average.

Several values were selected for the natural mortality rate, in order to compute the
value of cacth per recruit (Formula 7). The effect of catching non-maturing fish was
discussed from two standpoints; namely, (1) catch per recruit, and (2) the number
of adults which contribute to reproduction.

As to the former, the critical values of the growth rate by weight which compen-
sate for the loss of the adults are shown in the Table 3. As the actual value of the
growth rate is under these values, the catch of non-maturing sockeye is slightly pre-
ferable from this viewpoint.

In this situation, the ratio of catch to that under the condition when the non-
maturing fish are conserved is shown in the Table. 4.

As to the latter, the loss of the adults is shown in the Table 5. It is not so serious
as to destroy the present level of reproduction. When the availability of the non-
maturing fish is expanded to five times that of the present level, the loss of the
spawning adults will be about 20%. (Table 6)

In conclusion, the present level of the catch of non-maturing sockeye salmon does
not affect severely the population, though it is undesirable to intensify it.
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Table 1. Catches of maturing and non-maturing sockeye salmons
in the North-Western Pacific Ocean
MoAr 1,000 &
unit, 1,000 fish
maturing non-maturing
1957 May 5,768 118
June 9,731 617
July 3,342 - 504
1958 May 2,538 0
June 4,922 338
July 2,730 717
August 170 791
1959 May 2,087 64
June 3,092 924
July 1,093 1,852
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Table 2. Catch per unit effort of non-maturing sockeye salmon and that of the

maturing in the following year; and the apparent values of total
mortality rate computed hereby.

iE A S0 epue. BRI cpue.
year c.p.u.e. of non-maturing c.p.ue. of maturing D ZF = —logN*
in the follwing year
1957 13 129 9.9 —2.29
1958 20 127 6.4 —1.86
1959 35 203 5.8 —1.76
mean —1.97
(ycarly)
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Table 3. Values of the availability of non-maturing sockeye salmon »,
and those of the compensative Dody-weight increment u',

with various values of natural mortality rate M,

(*=1.97, F1=0,6)

yearly
[ZEETE length of fishing scason
M r w!
0 u. 128 1.82
0.1 0.17 1.95
0.2 0.107 2.18
0.3 0.097 2.36
0.4 0.088 2.58
0.5 0.081 3.00
0.6 0.073 3.51
0.7 0.066 3.56
0.8 0.040 3.62 (from 1957 to 1959%)
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Table 4. R, the value of yields in weight when the non-maturings are
caught compared with that when they are conserved; with
various values of natural mortalyity rate M and in crement

of weight W. (sockeye salmom, 1957-59)

W=0 w=1.6 w=1.7 w=1.8
1.007 1.002 1.000

0.2 1.021 1.018 1.012
0.4 1.032 1.027 1.022
hé 1.045 1.038 1.033
(yearly)
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Table 5. Ratio of number of the survived adults when non-maturings

are caught to that when they are conserved.

(sockeye salmom, 1957 - 59)

M R
0 0.927
0.1 0.934
0.2 0.940
0.3 11.946
U.4 0.950
U.5 0.955
0.6 0.959
0.7 0.963
0.8 0.966
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Table. 6 Catch pef recruit of non-maturing sockeye salmon (C%) and
survived adults (R') when the availability changes.
r (@) R
0.1 0.044 0.944
0.2 0.088 0.888
0.3 0.132 0.832
0.4 0.176 0.776

0.5 0.220 0.720
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