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Mathematical Method for Estimating Stock Characteristics of Adult Chum
Salmon (Oncorhynchus keta) based on Mark-Recapture Data.

Noboru Hoshino
Hokkaido Fish Hatchery, Kitakashiwagi 3-373, Eniwa, Hokkaido 061-1433, Japan

Abstract[] In this paper, I present four mathematical methods of estimating the numerical values that are required to

evaluate salmon stock characteristics based on mark-recapture data for adult chum salmon (Oncorhynchus keta) in

northern Hokkaido, Japan. First, the fishing mortality coefficient and dispersal rate (per day) in the fishing area were

estimated based on time series data of recaptures. Second, the date on which most fish reached a catch point in the

river was estimated. The third and fourth methods provided the estimates for the parameters of stock structure.

Each mathematical model was closely followed to the observed data of the three mark-recapture experiments
conducted in the costal area of the Sea of Okhotsk in 2003 and 2004.
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Fig.1 Locations of the release points of mark-
recapture experiment in the coastal area of Hokkaido.
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Table 10 Summary of the five mark-recapture experiments in the coastal area of Hokkaido (2003-2004).

Fish released

Recaptures

Location Position of Trap Date

Number

MeanEL.(s.d.00 Percentage of

Number

(mm) Recaptures

Esashi Inshore 11-12 Sep. 2003 355 700(51.0) 196 55.2

Inshore 17 Sep. 2004 213 666(48.1) 128 60.1
Esashi

Offshore 16 Sep. 2004 259 663(51.0) 157 60.6

Inshore 28 Sep. 2004 236 670(47.1) 142 60.2
Tokoro

Offshore 28 Sep. 2004 186 669(47.1) 117 62.9

Inshore trap; fishing trap set in the position of 50000 1,000m from coast line.
Offshore trap; fishing trap set in the position of 2,00000 3,000m from coast line.
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Fig. 2 Changes in the cumulative number of
recaptures in each fishing area. The curve shows the
theoretical prediction based on estimated parameters ( f
& z).

f; instantaneous fishing mortality coefficient, z; dispersal
coefficient (per day)
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Fig. 3 Estimated curves for the probability that a fish
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fit of logistic function.
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Fig. 5 Cumulative frequency of the distance from a release point to recovery points.
Line with e ; fish were released from the position near the set net.
Line with O ; fish were released from the position of about 2 mile off the set net.

Table 200 Maximum likelihood estimates of stock structure for each release group.

Parameter estimated

Location Position of trap equation (5) & (6) equation (8)
b4 a B b4
Inshore 0.601 0.008 0.008 0.703
Esashi 2004
Offshore 0.219 0.004 0.005 0.268
Inshore O ad O 0.339
Tokoro
Offshore 0.480
Esashi 2003 Inshore O ad O 0.458
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