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A Theory of Stock Management Based
on Spawning Potential

Toshio KATSUKAWA* and Yoshiharu MATSUMIYA®

Abstract

To avoid overfishing, we must maintain sufficient productivity of the fish population. In many cases,
a minimum spawning stock biomass (SSB) level is used as the reference point of overfishing. As spawn-
ing stock biomass only indicates the magnitude of the next spawning, management strategy that is
based on SSB cannot evaluate the future spawning. We have newly developed Spawning Potential (SP)
as a criterion of the productivity of the standing stock. The definition of SP is the expected future
spawning of the standing stock.

We compared the constant SSB strategy with the constant SP strategy. Under the constant SSB strat-
egy, yield is determined by the difference between the abundance of the standing stock and the target
level. As a result, overestimation of stock abundance inevitably leads to depletion of stock under the
target level. Under the constant SP strategy, the allowable yield of the standing stock is exploited
through its lifetime. Therefore we can avoid overfishing, even if stock abundance is overestimated, by
changing the fishing plan before all allowable yield has been exploited.

We used simulated chum mackerel populations in order to evaluate performance of SP-based thresh-
old management. It is found that SP-based threshold management can protect stock even if threshold is

permissive.
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Fig. 1. Spawning potential and spawning biomass
of 1996 are the criterion of total spawning in
the shaded area of (I) and (II), respectively.
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Fig. 2 A contour of rational stock level after one
year exploitation under constant spawning poten-
tial strategy.
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Fig.3 A contour of rational stock level after one year
exploitation under constant spawning stock
biomass strategy.
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Table 1. Body weight (g), rate of maturity, rate of recruitment and reproductive value
(g) per weight (g) by age of the Pacific stock of chub mackerel.

RV per weight
Age Body Weight Rate of Maturity Rate of Recruitment
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6 912 1.0 1.00 2.37 0.160
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Fig. 4 Relationship between threshold level and
simulated minimum stock level on the Pacific
stock of chub mackerel.
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Comparison of the management performance between Spawning Potential
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Fig. 5 Relationship between standard deviation of
stock estimation error and simulated minimum
stock level on the Pacific stock of chub mackerel.
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Fig. 6 Relationship standard deviation to number of
moratorium years, to total yield, respectively, on
the Pacific stock of chub mackerel.
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