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Management of small yellow croaker stock in Korean waters based on

production value-per-recruit analysis

Chang-lk ZHANG, Eun-Ji LEE® and Hee-Joong KANG

Department of Marine Production System Management, Pukyong National University, Busan 608-737, Korea

This study was performed to estimate optimum fishing mortality (F) and the age at first capture (¢,) for small yellow croaker

in Korean waters. We first estimated optimum F and ¢, using traditional yield-per-recruit (YPR) analysis, and the results

were 0.8/year and 2.5 years old, respectively. However, the individual fish price per unit weight of small yellow croaker

in Korea increases dramatically by size. Thus, we developed an alternative method, which is called as production

value-per-recruit (PPR) analysis. We developed two types of the PPR analysis, that is, the discrete function and the

continuous function method. We estimated optimum F and ¢, using the two types of the PPR analysis and compared the

results. The optimum F and ¢, from the discrete function method, were 0.3/year and 5.0 years old, respectively, while those

from the continuous function method were 0.5/year and 3.5 years old, respectively. These PPR estimates were much more

conservative for the stock management than the traditional YPR analysis, which can prevent the fish stock from the

economic overfishing. As a result, the PPR analysis could be more proper approach for stock assessment in the case that

the individual fish price per unit weight increases dramatically by size like small yellow croaker in Korea.

Keywords: Small yellow croaker, Stock assessment, Yield-per-recruit (YPR), Production value-per-recruit (PPR)
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Table 1. Age, total weight and individual fish price by size group of
small yellow croaker in 2013

Size Mean TL Age Total Total Price TW Price per  Price

op  (cm)  (year) Amount (10 won) (@) individual per g

so Y (kg) & fish (won) (won)

A 15 0.7 75,000 2,170 29.6 86 29
17

B (16~18) 12 6,500,000 2,812,000 443 191 43
19.5

C (19-20) 1.8 1,630,000 1,788,000 68.9 758 11.0

D 23 3.0 239,000 556,000 117.1 2,728 233

TL : Total Length, TW : Total Weight
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Fig. 1. Yield isopleths by fishing mortality (F) and the age at first capture
(t.) for small yellow croaker in 2013. P represents the current state of
F and tc. A-A' shows eumetric fishing line and B-B' shows cacometric
fishing line (unit:g).
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Fig. 2. Fish prices in g by size group and the relationship between
age and fish prices in g of small yellow croaker in 2013.

Table 2. Fish price per g by age of small yellow croaker in 2013

Age Price per g (won)
1 4.0

2 13.4

3 229

4 323

5 41.7

6 51.2

7 60.6
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Fig. 3. Relationship between body weight and price per individual
fish by size group of small yellow croaker in 2013.
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Fig. 4. Production value isopleths of discrete function by fishing
mortality (F) and the age at first capture (¢.) for small yellow croaker
in 2013. P represents the current state of F and tc. A-A' shows eumetric
fishing line and B-B' shows cacometric fishing line (unit:g).
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