2019 2021

Assessment model development and management strategy evaluation for fisheries
stocks under regime shifts
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I addressed the improvement of stock assessment and the evaluation of

management strategies for fishery resources that may exhibit regime shifts. By developing a
simulation model for the Pacific stock of chub mackerel, I found that a state-space stock assessment
model estimated parameters more accurately than the stock assessment model used currently in Japan.

I then developed a framework that included a post-recruitment density dependence in individual
growth and maturation in biological reference points and found that including the post-recruitment
density dependence enabled an efficient exploitation of the Pacific stock of chub mackerel. I also
developed a state-space stock assessment model for Japanese flying squid, finding that recruitment
regime shifts occurred in this species. In addition, 1 worked on the detection of regime shifts
using a hidden Markov model for 32 fish stocks in Japan.



virtual population analysis (VPA)
state-space stock assessment model (SAM) VPA

SAM

SAMUIKA (SAM Used for IKA)

VPA SAM

VPA  SAM

SPS)
(SSBmsy) (Fmsy)
3

(SAMUIKA)
AIC (AICc)
4
32

1 SAM
VPA

32

500

(spawners per spawner:
(maximum sustainable yield: MSY)

AlCc

SAM
1 VPA
VPA SAM
VPA SAM



OM: SAM

Stock_biomass Spawning_biomass Recruitment
400 A
300+ 200 3004
2004 e | * 200
[AV1V)
100+ 100+
0+ 4
8 07 0
-QI
E Mean_F Percent_SPR Catch VPA
o 2001 £3 sam
8 2004 1001
150
50 A
100 - 1004
0 1 50 -
0 -
50 01
VPA SAM VPA SAM VPA SAM
1. SAM
(%SPR; )
OM: VPA
Stock_biomass Spawning_biomass Recruitment
4007 1000
300 200 7504
2004 500
100 1007 A 2504
g 7 S g < 0
o
S Mean_F Percent_SPR Catch VPA
(8]
g 150 ? SAM
e 0
100+ 801
50 401 57
0 I 10+
0 \4
-50 1 15
T T -40 A T T T T
VPA SAM VPA SAM VPA SAM
2. VPA
(%SPR; )
2 0
MSY SSBmsy
4a  Fmsy

4b



2004 Ll 1250
1000+ N
1 750 0 hoe
- I -1
= 100 s 500 20 -2
10 -3
57 250~
%y 500 1000 1500 % 300 800 900
SSB (thousand ton) Wi
3.(a0 (wo) (SSB) (b) (wve)
(Wt+1) (N) (C)
(A 9) 1 (n+)
(a) 7 —- T ~ Scenario (b) .‘/' R N Scenario
- /:,- \. Ao - ./.' '.‘ .\ v i e G
g /.'. o Ha, ¥, % ,' 3 .\
2 2000 ™ N B = D 2 2000 s - tet B =D
: |l A s i A
2 1: RN 2 , \
2 10004 & i B 2 10001 & “
< ] TR ] 1 i
0 N ols
0 5000 10000 15000 20000 25000
SSB (thousand ton)
4. (A, B, C) (D) ()
SSB ( SBmsy
) (b) F( F ) ( Fmsy )
3 SAMUIKA
1991 2015
5 MSY 2 3
Fmsy Fmsy
(a) Autumn (b) Winter
=
S
.-\;z
@
e}
IS
2
i~
3
n
0.0+ T T T T
0.00 0.25 0.50 0.75 1.00
Spawning number (billion)
5. SAMUIKA (@) (b)
4 32 8
6
2011

25



Recruitment

YT OIYKEFE TNAOYUKBERT T YPIYAEE
3001 150 2500
2000 4
2001 1001 15001
1000
100 4 50
500
0- T T T T o- T T T T 0- T i g T T T
0 5 10 15 0 2000 4000 6000 0 20 40 60 80
> W\ N\ S =SS N — [r— ~
OVY/VAEFE NEDFAREF Ny /&L
3000 1 200+ 2000
05604 1504 1500
1004 10004
10007 50+ 500
04} : : : : 0! : : : 04! : : ! ;
0 100 200 300 400 0 500 1000 1500 0 50 100 150 200 250
_ S bk — T P e S
N A PRSP - H5p S XBPNE
200004
30004
15000
10000 20001
5000 4 10004
01} : : : 0 : t
0 2500 5000 7500 0 1000 2000
Spawning stock biomass
8



9 6 1 8

Kanamori Yuki Nishijima Shota Okamura Hiroshi Yukami Ryuji Watai Mikio Takasuka Akinori

236

Spatio-temporal model reduces species misidentification bias of spawning eggs in stock
assessment of spotted mackerel in the western North Pacific

2021

Fisheries Research

105825 105825

DOl
10.1016/j . fishres.2020.105825

Nishijima Shota Kubota Hiroshi Kaga Toshiki Okamoto Suguru Miyahara Hisae Okamura Hiroshi 63

State- space modeling clarifies productivity regime shifts of Japanese flying squid 2020

Population Ecology 27 40
DOl

10.1002/1438-390X.12062

Nishijima Shota Belgrano Andrea 63

Towards ecological, socioeconomic and cultural sustainability of marine ecosystem services 2020

Population Ecology 14 16
DOl

10.1002/1438-390X.12075

Hashimoto Midori Nishijima Shota Yukami Ryuji Watanabe Chikako Kamimura Yasuhiro Furuichi 219

Sho Ichinokawa Momoko Okamura Hiroshi

Spatiotemporal dynamics of the Pacific chub mackerel revealed by standardized abundance indices 2019

Fisheries Research

105315 105315

DOl
10.1016/j . fishres.2019.105315




Kanamori Y Takasuka A Nishijima S Okamura H 624
Climate change shifts the spawning ground northward and extends the spawning period of chub 2019
mackerel in the western North Pacific
Marine Ecology Progress Series 155 166
DOl
10.3354/meps13037
Nishijima Shota Suzuki Shigenori Fukuta Ryo Okada Makoto
Modeling pulse dynamics of juvenile fish enables the short-term forecasting of population 2022
dynamics in Japanese pufferfish: A latent variable approach
bioRxiv
DOl
10.1101/2022.01.26.477932
88
2 2022

DOl
10.2331/suisan.21-00041

-NPFC

2019




2019




