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Abstract

This study attempted to assess the stock status of chub mackerel(Scomber japonicus), which is one of
commercially important fish species in South Korea. Recent studies on stock assessment of chub mackerel
have been done, but they have several limitations such as setting up prior information and distributions for

major variables. In this study, stock assessment models, Monte Carlo method (CMSY) and

Bayesian

state-space (BSS) method, that can be analyzed even in limited data and based on prior information and
distributions with relatively clear evidence were used. To evaluate the stock status of chub mackerel, annual
changes in the amount of biomass and the ratio of the amount of biomass in the last year to Bumsy (the
biomass which can produce maximum sustainable yield) were estimated. Results showed that the status of
chub mackerel was assessed to be 'Grossly overfished' by CMSY model and 'Overfished' by BSS model,
respectively. That is, the biomass of chub mackerel is decreasing and the current level of biomass is much

lower than that of Busy.
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<Table 1> Catch of chub mackerel by fishery from 2016 to 2020

Fish 2016 2017 2018 2019 2020 Average Rate
shety (ton) (ton) (ton) (ton) (ton) (ton) (%)

Large Purse Seine 127,089 91,546 120,067 87,991 66,444 98,627 88.5%
Set Net 1,008 2,962 12,403 6,300 1,689 4,872 4.4%
Small Purse Seine 2,464 1,257 2,304 1,318 2,057 1,880 1.7%
Drift Gill Net 630 714 849 1,179 2,644 1,203 1.1%

Large Pair
463 2,390 577 379 1,634 1,089 1.0%
Bottom Trawl

etc. 1,545 5,000 5,331 3,955 2,933 3,753 3.4%
Total 133,199 103,869 141,531 101,122 77,401 111,425 100.0%

Source : KOSIS(2021)
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[Fig. 1] Catch of chub mackerel from 1970 to 2020.
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[Fig. 2] Catch of Chub mackerel by country from 1950 to 2020.
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<Table 2> Prior ranges for parameter r based on

FishBase
Resilience Prior r-range
High 0.6 - 1.5
Medium 02-08
Low 0.05 - 0.5
Very low 0.015 - 0.1

Source : Froese et al.(2017), Froese and Pauly(2021)

- 1276 -



CMSY % BSS 242 #8%

AT tE AFA W19 8kek(ky,)
B ARk A G 2ol EEske o fF
t5 FelM HuiA(max(0)E 7o 14
9E@ @l Wl wel AgHRS sl

> N

aean AP AR s 2 Afols $
ArgEe] AbdA e A A @S A8s)
% Th(Froese et al., 2017).

Kigy = maX(C)/rhigh $hpign = 4max(C) /7y, = (3)

high
klow = 2maX(C)/r,“.gh; khigh = 12max(C)/rlow (4)

T3 ARkl g AbAE Mol ArHel
A FEBACl wel PR <Table 3>3F

o] 475+ thFroese et al., 2017).

<Table 3> Prior ranges for biomass relative to k

Prior biomass B/k
Low 0.01 - 04
Medium 02 - 0.6
High 0.5-09

Source : Froese et al.(2017)
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[Fig. 3] Changes of CPUE for chub mackerel from 1976 to 2017.
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<Table 5> Result of CMSY and BSS models
BZOZO/BMSY
Model ' k MSY (Stock status)
CMSY 0.33 1,729,681 142,038 0.40
(0.23-0.50) (1,273,353-2,349,542)  (123,113-166,522)  (Grossly Overfished)
BSS 0.42 1,459,501 153,440 0.61
(0.27-0.66) (968,405-2,199,642)  (118,320-198,984) (Overfished)

Note: Estimates of r, k, and MSY are median values, and parentheses mean 95% lower and upper confidence intervals.
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[Fig. 4] Changes of chub mackerel biomass by stock assessment model(left : CMSY, right : BSS).
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[Fig. 6] Result of Kobe plot by BSS model.
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