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Tab.1 Parameter distributions of stock and fleet dynamics
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HARIET-H M 0.28~0.35 Jifa 535 P B AMAA L 200~250 cm
BERE h 0.5~0.8 5%MEs5 M Ls 60~100 cm
P BRARAS Lige 260~323 cm B RARNEFTE Vinaxlen 0.5~0.99
Von bertalanffy 2 K45 K 0.246~0.271 S AR AR Qine ~0.5~0.5
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Tab. 2 Introduction to management strategy models
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SBT1 (SBT simple MP)

GB_slope (geroment and butterworth index slope harvest control rule)

ICI (index confidence interval)

ICI2 (index confidence interval 2)
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Fig. 4 Time-series distributions of fleet dynamics for swordfish stock in the western and central areas of the North Pacific Ocean
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Tab.3 Simulations of the impact of the nine management strategies on the stock.
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Fig. 8 Trade-off plots under long-term projection
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Fig. 9 TAC results using Chinese Taipei CPUE and Japanese CPUE
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Tab.5 TAC results using Japanese CPUE (Unit: t)

LR Y{H 50% {5 X 1] (LR HfH 50% {5 X 1]
MCD 16 453.21 9096.52 22421.21 MCD 15 642.36 7 654.74 21 563.23
ICI2 11 345.33 7989.67 19 342.38 ICI2 13 145.28 7324.12 18973.54
SPmod 10 873.62 7564.88 17 865.79 SPmod 11 189.68 7468.96 16 187.53
ICI 9 876.47 6 678.51 15 738.11 ICI 10 926.48 7 586.58 18 743.22
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Abstract: As an eminently migratory fish species, swordfish (Xiphias gladius) is an important division of the
Western and Central North Pacific Ocean fish stock that constitutes high economic value. Based on the stock as-
sessment result of the International Scientific Committee for Tuna and Tuna-like Species in the North Pacific Ocean
(ISC) with catch data from 1952 to 2018, operating models were created in which stock dynamics of swordfish in
the Western and Central North Pacific Ocean were defined by setting a prior parameter. Nine alternative manage-
ment procedures, Delay — Difference Stock Assessment (DD), Delay — Difference Stock Assessment 4010(DD4010),
Geromont and Butterworth Constant Catch (CC1), SBT simple MP (SBT1), Geroment and Butterworth index slope
Harvest Control Rule (GB_slope), Index Confidence Interval (ICI), Index Confidence Interval 2 (ICI2), Surplus
production based catch-limit modifier (SPmod), and Mean Catch Depletion (MCD) were chosen to be tested in our
simulation circulation with 48 simulations of 50 years yield projection. Through the priors of the time series and
trade-offs on management procedures, the impact on stock status with the implementation of management proce-
dures was intuitively represented by generating Kobe plots, and ICI was concluded as the best management strategy.
Following this, total allowable catch (TAC) calculation was carried out using two time series abundance index data
from Chinese Taipei and Japan. TAC results were calculated under the implementation of 4 output-control man-
agement procedures (MCD, ICI, ICI2, and SPmod). TAC results of ICI were established as 10 404.48 (6 678.51~
18 743.22) with a 50% confidence interval. Subsequently, sensitivity analysis on each parameter within ICI was

conducted, wherein the results demonstrated that it is sensitive to both catch and abundance index data.
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