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Order of Presentation

« Background information of splendid al
biology, catch, fishing gear, management flamework
« CPUE Standardization
« Stock assessment (VPA)
* Results
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Longevity Approximately 26 years
(long-lived species)

Age at 4-5 years old

Maturity

Habitat Distributed along the continental shelf
edge of the Pacific coast from Hokkaido
southward, occurring on slopes of
seamounts, oceanic hills, and sea
mountains in a scattered pattern

Movement | Tag-recapture data indicate that the

and majority of individuals remain near the

Migration release location for about five years

post-release. After ten years or more,
some individuals exhibit long-distance
movements, migrating from the Kanto
coast (D) to offshore waters around

Shikoku @ and the Nansei Islands®.

Recruitment

Juveniles settle in coastal shallow
habitats
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Main fishing grounds of Splendid Alfonsino

Reviewer comment

There appears to be a very large area in the north Pacific Ocean where splendid alfonsino are caught.
Are there any studies to assess stock-structure throughout the North Pacific Ocean? Can this
reasonably be assumed to behave as a single breeding stock? Or could there be more than one
separate breeding stock of S. Alfonsino in the North Pacific Ocean?

-
120 10 i Basic concept for stock assessment
*Comprehensive judgment based on results
of tagging and release surveys

*Currently, information is sufficient in both
quality and quantity in D

Estimate stock size for area 1

For areas @ and 3, promote data

collection and research
\_

p
Information of @ and @) are
18 \included in supplementary materials
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Fig 3-1

Total catch

Currently, there are no official catch statistics
Data collected through cooperation with research institutes
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2023: Total 5,398 tons
Assessment target area:
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Bottom Gillnet Fishery

East China Sea Longline Fishery

Pacific Central-Southern Offshore Bottom
Fishery

Pacific Northern Offshore Bottom Fishery
Kagoshima

Kochi

Tokushima

Wakayama

Mie

Aichi

Shizuoka

Kanagawa

Tokyo

Chiba

Chiba, Tokyo, Kanagawa, Shizuoka 4,360 tons
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Main fishing gear
Bottom-set longline

Vertical longline
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Main fishing gear
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Council for fisheries management

Chiba, Tokyo, Kanagawa and Shizuoka prefectures to promote community based
management under a unified management unit
Fishermen-Fisheries Cooperative - Prefectural government, Fisheries Agency-FRA

Since 1990s | Council for discussing community-based fisheries management
Assessed for the purpose of providing resource assessment
2016 results to the council
Revision of the Fisheries Act, discussions on the introduction of
2020 TAC have been underway.
Suggestions for improvements to the stock assessment are also
raised from the fishing sites
Major updates to resource assessments, including CPUE
2022 standardization
As part of the ongoing improvement of stock assessments, past
2026 initiatives are reviewed
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CPUE Standardization

Effect of Oceanographic Conditions

Blue line indicates the Kuroshio axis
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Step In stock assessment

rStock assessment of 2024
CPUE Standardization

Proposed Harvest Control Rules

b) When the vertical axis is catch

2022 meeting for Reference Point

61 Proposed Proposed Limit Proposed Target
z Tu n i n g VPA Fishing Ban Reference Point Reference Point
\ & | |
g . _
| g | l
A ,
£ |
Allowable Biological Catch | __/ .
will not be calculated ° Shoawring stock bicasass (thofs) t
v
(. )

@ Stock—Recruitment Relationship: HS, RI, BH SSB of 2024
4 Whether to include data from 2021 in the stock—recruitment +
relationship p N
{4 Consideration of autocorrelation: Yes or No : ;
A4 HS parameters:a = 454.85,b =21,723.3,SD =0.2 —>) Settmg Recr'f'"tment
¥ Proposed Target Reference Point:SBmsy = 24.3 thousand tons L for future projections )
A Proposed Limit Reference Point:0.6 X SBmsy = 12.8 thousand
tons
4 Proposed Closure Level:0.1 x SBmsy = 2.0 thousand tons
A4 Value of
& P Y,
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CPUE Standardization

The types of marine environments to consider and how to
quantify the Kuroshio Current were developed through
discussions with research institutions in prefectures.

(O Implement CPUE standardization by area

Implement one CPUE standardization

\incorporating area effect
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Effort data

Reviewer comment

Please define this term more clearly. Is number of landings a measure of catch or fishing effort and is
day vessel a measure of fishing effort, type of fishing trip or fishing vessel?

What was the frequency of zeros in the catch data set, i.e., what was the percentage of records with
zero catch? | see that there could be no zeros, since catch is by month, but it would be good to
confirm this, and if not, then confirm the percentage of records that have zero catch for a month. And if
there are zero catches, then this will give some zero cpue values, and the log-normal GLM formulation
will not work with zeros for dependent variable data points.

Data source :sales slip

For the alfonsino-targeted fishery, each sales slip
represents one fishing operation

Number of landings

The fishery primarily operates on a single-day basis,

with effort measured as one unit per fishing trip

Zero catch

non

Location

no precise operating location like a logbook

Approximate sea area can be identified based on the
relationship between the landing port and the fishing

grounds.
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Incorporating Oceanographic Conditions into

CPUE Standardization (GLM

Reviewer comment

This is actually not an accurate statement of the model since it does not distinguish between factors
(e.g., Year and Quarter) and covariates (e.g., Temperature_100, Temperature_200, Temperature_300)
in the terms listed on the right side of the equation when it should denote covariates in the form biXi
and have appropriate subscripts to denote time and space units. Please provide a more precise and
accurate statement of the statistical model.

( 1
Log(CPUE)= [meres |+ [+ (e |+ { i | +( 28] +

N T e ot the rorterm \, (" Ciding aiference e Y
I Current 1 +I Latitude of the northern :_l_ : ; |.|- E
: speed : : edge of the Kuroshio 'l - northern edge of the Kuroshio : rror
\

Considers only main effects
Interactions are not included
Factors are shown in green. C_)

Covariates are shown in yellow. (___)

In the stock assessment report, both were described as “fixed
effects”, but | will use this as a reference for revisions in the
following fiscal years. 14
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Combined Effect of Three Factors

Log(CPUE)= [nereer | + (e | +{ cvrer | + (smatie | + | | +
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Using the shape of the Kuroshio and the environmental conditions of the
area as explanatory variables. 1 5



Method for Selecting the Best Model

Full model

Log (CPUE) = Int + fact_Year + fact_Quarter +cov_Temp + cov_Speed + cov_Dire. +

cov_Latitude of the northern edge of the Kuroshio +

cov_Latitudinal difference in the northern edge of the Kuroshio between longitudes +error

' The full model includes all depth layers

]

A 4

__ensure interpretability and avoid overfitting

(For water temperature, current direction, and current speed across five depth
layers (surface, 100 m, 200 m, 400 m, bottom), only one layer was used to

\ 4

Models within AIC + 2 range were considered

| candidates with fewer parameters were prioritized |

N

A 4

Statistical, environmental, and fisheries
explanatory power considered

N

Best Model

Example: Selecting both 100 m
and 200 m current speed — X

Selecting 100 m current
direction and 200 m current
speed — O
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Fig 4-1.

Standardized CPUE by Region

Reviewer comment

What percentage of catch
biomass for this stock is taken
from the Choshi district of Chiba

[ Kuroshio Large Meander Phase ]
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Difference between fishing area

Reviewer comment

HERTIHREENRANIETERICHL -7, FERPLERMTIEHEENVELITIEMER THS,
Ffz, CPUEIZE W THFH#E R TIXEATEZRODTETERICHDDITH LT, FERVLCRFA TITEE
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AICESTERASADELHNREICRELDDHHEVSF-CLBFEZLNGLN? BELT, BHRT
DHEEA1990F R LUK, RIMISHMERIZHS (F3-1, R3-1) DIRITBEIRTHS.
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Effects selected by GLM

Coastal area Izu islands
Latitude of the northern O A
edge of the Kuroshio
O A
temp, speed, direction Not constant

Kuroshio
1:non KLM
2:non KLM
3:KLM

K[RTHP:
https://www.data.jma.go.jp/kaiyo
u/data/shindan/b_2/kuroshio_str
eam/kuroshio_stream.html

SR SR
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KLM:Kuroshio Large Meande 1 9




Reviewer comment about CPUE results

Reviewer comment

R-squared values should be given for the cpue vs temperature 200 and cpue vs Lt138 139 plots. Also,
it appears one very large cpue outlier at low temperature might be resulting in the negative relationship
between cpue and temperature. A linear model should be refitted to the cpue vs temperature 200
dataset which does not include the outlier to check whether the significant negative relationship
persists when the outlier is relieved.

2017FE LI D BFKIEITEEEL T, NBFIRBOELEZRELTUVEN/SFIILCPUETIE, aFDEIR
RREEZ B/ T SRIEEED HEENRESINT-1EH LD, RFRIETOEEICLDHKELREDNER
DIZE-T, EFEMFEOT AT ADTEFESNTIELTRERERMETLIZELSIEN? E5THNIE
BREG LAY, RFZESTIEHGLT, FIZIERFKRIEITOEZETKENELLGLHLEERKEMNETLTCPUE
HET T, BKEFICLIERBLDEEFCPUERZREILICE>THEAMICIRELIFERELT, 124
{ECPUEDEABREFHESN TLELOTULVD, ELVof=CElEEZONGLIMN? 3LES12ET DL, CPUE

DAL RIKEZFEZANDLIFBENHEHENI LGS AEFIMAENMETERICHDE
WS ZELEELT, RITHEDRTEH S,

S, FREM10-2(ZFMROBEYOFERNEXRMER) ICEWNT, BEKRIEITORMIBETHSH20174F
MR ICKEEERNWVGLGESTMNEEICRSEEDIC, KEEHLEFIEBETLTELILZE]ET LHLE,
BREBIIEVWTEEREPRBITINREOEREDETICOLNSTHELTVNSIENEALNSDT,
CPUEDRELICEW TR RETICERBR I SIERZHRAZTHICEALTLEIE, £EDITEITEST
BREDBRETZBOTLEIAREENHAIDTIELGLMNEREIRT LA, LWHHM?

CPUEDIEAILIZE T, KEBEFE BHLBORELE, ELNIHUVER (S B 1S VIR
DHBHAEHARBCALSN TS, BEEAH>THCPUED T AIMEE B AL S E LB BN
DABEINAEND, FHOBROTYCRIROE A THBLLEOTEABERESS, BVEBBEIERIZH
HHBEUOILO—HERC FLRERORRELESHL TIDOBRITELDD, BEDHELEN(]
LTHBBENHEDTIIENDIM?




CPUE (relative)

Result of standerdization

2.0 _[Kuroshio Large Meander Phase]
A

51 € N O:Standardized CPUE
A :Nominal CPUE

1.0 W

05 -

0.0 +rrrrrrrrreee

Kuroshio Large Meander Phase Standardized>Nominal
Following the termination of the Kuroshio Large Meander
It is essential to monitor trends in catch conditions. 51



Fig 3-2

Catch at age
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Fig. 3-2. Trends in catch in number at age

Maturity occurs at approximately 50% at age 4 and reaches 100% by age 5,
while the harvest of immature individuals aged 2—3 remains negligible. 22



Tuning VPA

( Ai \
ln(ai,y) = Ing; z NgyWa ([:area i = 1,.. ,9)
I zozaégei
RS= ) Y (In(uy) - In(y))?
k L Vi j

Tokyo Bay entrance where fishing areas overlap: Chiba, Kanagawa
— 0.5 times

Set start year . and age range (age-A,) for each area
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S Fig 2-2

Estimated SB and observed CPUE
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Supplementary Fig. 2-2. Time series plot of observed index values (circular markers) and
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Reviewer comment

The model fits to most of
these cpue time series is
quite poor, especially, 1, 2, 3,
5,6,7,and 9. ltis
recommended that some
explanations are provided for
why the fits to these indices
are so poor.

v While the unit of assessment is the entire resource, CPUE is
calculated for a specific fishing area.

v Detailed resource conditions vary by fishing area
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Fig 4-3

S Fig 2-4

Trends in Spawning Stock Biomass (SSB),

Stock Biomass (SB) and Number of Recruits (R)

(Main text)

1
==@=Stock biomass (thousand tons)

Stock biomass/Spawning stock biomass
)
=]

1998 2001 2004 2007 2010 2013 2016 2019 2022
Year

RN

0

Recruitment (millions)

1998 2001 2004 2007 2010 2013 2016 2019 2022

Year

iy SP@WNIng stock biomass (thousand tons)

Reviewer comment

As mentioned in the other
assessments, the VPA should be
bootstrapped to allow calculations of
confidence for stock assessment
quantities of interest.

Reviewer comment

Why are the time trajectories for
estimated recruitment for shotted
halibut (Fig. 4-4) and splendid
alfonsino (Sup. Fig. 2-4) so
remarkably smooth while those for
Japanese Anchovy (Fig. 4-6) and
round herring (Figure 4-5) far more
variable between years (See these
assessment document plots copied
in Figure 2 below)?

(Appendix)

00000

2000 2005 2010 2015 2020
al

2000 2005 2010 2015 2020
Year

Supplementary Fig. 2-4. Bootstrap analysis of spawning stock biomass (SSB), biomass,
and recruitment. The black solid line represents the estimated values, and the blue
indicates the 95% confidence interval

Appendix include sensitivity analysis and figures showing

Fig. 4-3 Trends in recruitment

confidence intervals.

« Both SB and SSB show an increasing trend

« Because the Age-Length Key (ALK) is common across years,

fluctuations in recruitment appear smoothed.
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Stock biomass (thousand tons)

Spawning stock biomass (thousand tons)

Recruitment (millions)

S Fig 8-1

Trends in Assessment Results Since 2016

lllllllllllllllllllllllll

Reviewer comment

EE, BAENENMER THADIZHLTMAENETERIZHS. COR
AT ? BERKETICESIEKEFDEZEICEI>TMAIMETRIZH-T
WBEWNSTEMN? FUAMADIFHAPERAITEVKEFTAIL, K
[CHESTRRISEBABEHLTIKIEND, FHAH~EHBIZHLTIEE
B~ KEFOBEIBELTHOZELXZITOTVENAFTEEINS,
CHIZHRLT, EEICBITH2HRAENIEMIL, 2011 ~2017FEDMAENLE
MR RA LS T H#H>TRBEINTETNDELNSIZE?

=@—FY 2024 assessment
=0=FY 2023 assessment

=0=FY 2022 assessment
FY 2021 assessment
20 - Y 2020 assessment

==Y 2019 assessment
=FY 2018 assessment
—=FY 2017 assessment
-l Y 2016 assessment

SSB and SB have been reasonably
estimated.

Recruitment: Since 2015, there have been
temporary periods of high recruitment, but
these have not been accurately captured.

It is necessary to consider resource
management measures with an
understanding of these characteristics.
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10 thousand

Fig 4-9

Stock-recruitment relationship

Reviewer comment

z
S;1,0001
X
2
g 5001
= X 02024 assess
S 2022 assess
n'd
0 : . : ’
0 10 20 30 40

Spawning stock biomass (thousand tons)«

Function type: HS Autocorrelation: 0, Optimization method L2, AlCc: -0.38«

For Rl and BH models

The hockey stick stock-recruit model which had been considered in some historical
stock assessments and by Ram Myers in some of his papers a few decades ago has
been replaced by the Ricker and Beverton-Holt stock recruit functions. The hockey-
stick model fails to accurately represent commonly occurring ecological processes
which determine how recruitment of marine fish stocks on average varies with
spawner abundance. In Hilborn and Walters 1992 the hockey stock model represents
only situations with very strict territoriality and a finite number of spawning nest sites
in breeding females. Strict territoriality and a finite number of spawning nest sites is
not a known behavioural attribute of marine fishes. The hockey stick model has been
identified as having features such as a sharp break between linearly increasing
versus constant average recruitment which does not correspond to any known
ecological processes commonly shaping fish population dynamics. The hockey stick
model also fails on two stringent

The recruitment rate (R/S) should decrease continuously with increases in parental
stock size

Continuity The function is a smooth one without any sudden discontinuities or breaks
BAEEBRICEVT MAROERZDBCHBEEFIRSIA TGN, F572R5RY,
HEHEAHIDTIILELN? EFOMAERENMETHERICHEIENITEEERT HE,
MRRHAOFEFRHENTH, TORERBRSEBRFHLEIaL—2aVEHET
KT EIRETEGENEI50?

Lag 1 recruitment residual autocorrelation, however, can be tested for in the stock-
recruit model residuals. This can be done by regressing residuals in year y with
residuals in year y-1. The estimated slope coefficient gives the lag 1 autocorrelation
coefficient.

Recruitment is estimated to be larger than for HS when below the historical minimum SSB

Maximum estimated SSB level is extrapolated

Additional calculations were performed regarding uncertainties in reproductive relationships,

including autocorrelation

Conclusion: Using $=0.8 for HS should be acceptable for resource management
This will be re-evaluated during the next update of management reference points. 27




S Fig 4-1

Harvest control rule

a) When the vertical axis is fishing pressure
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Proposed reference point

Item Value Explanation
SBtaraet Proposed target reference points. Spawning stock
g 24,300 tons | biomass to achieve Maximum Sustainable Yield MSY
(proposed) (SBmsy).
SBlimit 12 800 tons Proposed limit reference point. SSB to achieve a catch of
(proposed) ’ 60% of MSY (SB0.6msy)
SBban 5000 tons Proposed fishing ban level. SSB to achieve a catch of
(proposed) ’ 10% of MSY (SBO.1msy)
Fishing pressure to maintain SBmsy
(Age 2, Age 3, Age 4, Age 5, Age 6, Age 7, Age 8, Age 9, Age 10,
Fmsy Age 11, Age 12, Age 13, Age 14, Age 15+) =
(0.03, 0.06, 0.14, 0.19, 0.20, 0.21, 0.19, 0.18, 0.17,
0.17, 0.20, 0.23, 0.26, 0.26)
%SPR (Fmsy) 22% %SPR corresponding to Fmsy
Mo 4,700
aximum
Sustainable 4%) tons | Maximum Sustainable Yield (MSY)

Yield (MSY)
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Stock assessment summary in 2024

Total Stock Biomass

37.0 thousand tons

Spawning Stock Biomass

29.9 thousand tons

Catch

4 .4 thousand tons

Exploitation rate

12%

F2023 / Fmsy 73%
%SPR (F2023) 28%
%SPR (F2021-2023) 29%

0.0 ' T T
0.0 0.4 0.8 1.2

SB Ratio (SB/SBmsy)
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YPR,SPR

Fig 4-8

Reviewer comment

6. DM IDECAIZTMAHT-ViEEE (REGEEEEFHROER) IICDOVTORRAHY, MTIRDE
REHND, HENGEETOEILDOHBE TYPROZAKILITERHETHLIELTLED, BEEICHTIHE
BAYE—DLLT, RERBFEHDSIELIFIZK>TEARDYPRNED KSIZE L (M) TE5MBETEL
TRLTEWTIEHEIN? FAEBEFMORVATETHY, BAERRFHDOSIZLIFICEDSYPROSIZFLTF
HRIEEZFLDEYREVDTEAZLNER OIS, K> TRESN D EHERITEWNAHSBIZLT
3, WThothiETHEERIBEHDSIZ LFICE>TYPRIIKRBIZE EL3ZDTIEENDSH ?
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Fig. 4-8. Relationship between YPR and %SPR with respect to Fmsy

Bod YPR

age | Selectivity wei zt increase
9 rate
2 0.10 2899 1.01
3 0.23 4349 1.02
4 0.54 5439 1.04

SPR (Spawning Potential Ratio) = %SPR (% Spawning per Recruit)
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Summary of issues to be further considered

Issues for consideration

Stock assessment method

Improving the accuracy in estimating catch in number at
age and by year

Further consideration of methods for improving stock
assessment

CPUE standardization

Improving the precision of standardized CPUE
Expansion to areas and fisheries where
CPUE standardization has not been conducted

Considering data collection frameworks for detailed
information, such as every ten days or daily variations

Recreational fishing,
depredation damage, and
fisheries in the target area

Reviewing the information collection frameworks

Incorporate into stock
assessment

Continue collecting data and consider expanding
resource assessment areas and fisheries
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