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Provisional Agenda

Agenda Item 1. Introductory items Agenda Item 5. Initial discussion toward development of management procedures (MPs) for the
1.1 Opening of the meeting mid-term goal
1.2 Adoption of agenda 5.1 Management objectives and some constraint conditions for the regulation of fishery
1.3 Meeting logistics 5.2 Technical matters on operating models, MPs, performance measures and simulation
Agenda Item 2. Role of the joint SWG MSE PS and review of the Terms of Reference Agenda Item 6. Functioning within NPFC
2.1 Commission’s request and CMM 2021-08 6.1 Roles and scientific contributions from the SC and SSC-PS
6.2 Roles and contributions from the TCC

2.2 Confirmation of NPFC priority on management

2.3 Review of the Terms of Reference 6.3 Others

Agenda Item 3. General overview of an MSE process ~EERdATIeN 7. QUiERsuAtian:

3.1 Basic and general concept of MSE VpRl enlianeiamentonsl Sncly

7.2 Capacity building (glossary and demonstration)

3.2 Reference points, stock status and risks
7.3 Others

3.3 Potential issues regarding MSE for Pacific saury (and small pelagic fish in general)

Agenda Item 8. Timeline and future process

Agenda Item 4. Initial discussion toward development of an interim harvest control rule (HCR) 8.1 Timeline

for the short-term goal 8.2 Future meetings
4.1 Management objectives and some constraint conditions for the regulation of fishery

4.2 Technical matters on operating models, HCRs, performance measures and simulation Agenda Item 9. Recommendations to the Commission

Agenda Item 10. Adoption of report
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ltem 2. Role of the joint SWG MSE PS and review of the ToR
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According to the ToR

SECTION 4 —- FUNCTIONS
6. The functions of the SWG-MSE-PS are to:

a) develop and submit recommendations to the Commission on a draft interim harvest
control rule, draft management objectives, key sources of uncertainty, and, 1f feasible,

candidate management procedures;

b) facilitate communications among commissioners, scientists, managers, stakeholders
and observers and provide relevant information to the Committees and their

subsidiary bodies;

¢) propose to the Commission on the operation of the SWG-MSE-PS including the

timeline and additional work to be conducted; and

NPFC
d) provide relevant information to other subsidiary bodies including SC, TCC, and FAC.

North Pacific Fisheries Commission



Terms of References
NPFC

North Pacific Fisheries Commission

TERMS OF REFERENCE FOR A JOINT SC-TCC-COM SMALL WORKING GROUP
ON MANAGEMENT STRATEGY EVALUATION FOR PACIFIC SAURY

The North Pacific Fisheries Commission (NPFC),

Recalling that Article 3(b) of the Convention states that in giving effect to the objective of this

Convention, the following actions shall be taken individually or collectively as appropriate: (b)

adopting measures, based on the best scientific information available, to ensure that fisheries

resources are maintained at or restored to levels capable of producing maximum sustainable yield,

taking into account fishing patterns, the interdependence of stocks and any generally

recommended international minimum standards, whether subregional, regional or global; NPEC

North Pacific Fisheries Commission



Objectives stipulated in ToR of SWG MSE PS

ShortTerm Objectives: within one to two years:

a) developdraft interim management objectiveand adraft interim harvest control

rule (HCRiIhat meets such objectives to report to the Commission (preferably before
the 8th Commission annual meeting); and

b) evaluate the robustness of the draft interim harvest control ruveth consideration
of possible uncertainties including effectsabimate changes

Mid-Term Objectives: within three to five years:

a) developdraft mid- to long-term management objectivepy setting thetarget and

limit reference pointsF 2 NJ 0 KS L2 LJzf F dA 2y a0l Gdza | &
G2OSNFAAKSRE FT2NJ 0KS adzadlAyloftS dzasS :
b) assess the feasibility of establishinghanagement procedure through an MSE

NPFC
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ITEM3. (ENERADVERVIEVOFAN MSEPROCESS
3.1 BASICANDGENERACONCEPOFMSE
3.2 EFERENG®INTSSTOCISTATUBNDRISKS

3.3 FOTENTIAISSUEREGARDINEIS EFORPACIFIGAURYANDSMALL
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SOMEKEYQUESTIONS

NPFC

MSE Process

1. |dentification of
Management
objectivesand
performance
measures

2.Development of
Operating Models
(OMs)

3.Development of
Management
Procedures (MPs)

4.Simulation testingof
MPs with the OMs

5.Selection of an MP
based on simulation
performance

6.Implementation of the

MP

What is the MSE In a nutshell?

What is the difference betweea t
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WHATISTHEMSEIN A NUTSHE[1

ONLESSENGHARVESSTRATEGIBMOUNTTOAGREEHERULE®FTHEGAME
BEFORH ISPLAYED --- DOUGBUTTERWORTH



LY O0NRASTX

A MSE is a simulation approach to evaluate-pre
determined management procedures that are
well specified and implementable in reality
before they are used

CLIMATE CHANGE
SOURCES OF UNCERTAINTY . MENTAL FoRcinG

A A pioneer work was conducted in the IVBC
for its development of the RMP

A MSE can take into account several sources of
uncertainty

LENGTH COMPOSITIONS

NPFC

|
North Pacific Fisheries Commission



LY ONRSTX

A MP-based approaches can reduce lengthy negotiations and free up time for kemger
research, enable better evaluation of risk, provide a sound basis to impose limits on T
variability, are consistent with the Precautionary Principle, and provide a framework fo
Interactions with stakeholders. (para 14, NRETC19WS BRHCRMSEO1)

But

A The MP should be fullgpecified, otherwise complex the evaluation process will be
needed.

A There has been a greater frequency of recourse to exceptional circumstances and MF
revisions than was originally foreseen.

A Furthermore, the MSE processes are lengthy, resulting in less time saved than origine
envisioned. It may also be difficult to explain MPs to stakeholders and convince

stakeholders of their value initially. NPEC

North Pacific Fisheries Commission



Different people use different figures

Operating model Management strategy

Harvest control
rule

Implementation
model

Management
regulations

Biological and
fishery model

Monitoring
data

Data
generation

Estimation
method

Agree and specify the
Conceptual objectives

Performance statistics R

Figure 1 Conceptual overview of the management
strategy evaluation modelling process.
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MSE In nutshell

MSE Process Management objectives¢mm) Performance measures ﬂ Selection
1.ldentificationof e G bl
gﬂbaggg\?gzgg Management Procedures (MPs) Simulation testing
pejrformance 4 HCR ) 4 Assessment ) 4 Data, fish,ery,s
e (if needed) a dzNIB S e

2.Development of
Operating Models
(OMs)

0.0
2015 2020 2025 2030 2035 2040

MP3

Fisning resnsiy (%Eraeg)
g El

Stock size

\

3.Development of SRR
Management
Procedures (MPs)

0.0
2015 2020 2025 2030 2035 2040
v 1

SB/ISBMSY

4.Simulation testingof

MPs with the OMs . e e T
Population dynamics
5.Selection of an MP (mortality, growth, —
based on simulation reproduction)
performance Environmental factors -
Food web
6.Implementation of the Genetic stock structure
MP Process error =

North Pacific Fisheries Commission


http://www.ginganet.org/mari/fish/Cypriniformes.html

1. WHATISTHEMSE IN A NUTSHELL NPFC
WHATAREWE DEVELOPINBORWHATPURPOSES ‘

The MSE Is a computer simulation framework

to developMPsto robustly meet the Management Objectives
to select a MRor implementation in actual fisheries

Status

Yield Stability

Safety



ILLUSTRATIOBIFCANDIDATRIANAGEMENPROCEDURES
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PERFORMANGBFMPS ¢ TIME SERIEBLOTS
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PERFORMANGBFMPS ¢BOXPLOTS
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PERFORMANGBFMPS ¢ TRADEOFFPLOTS
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MSE In nutshell

MSE Process Management objectives¢mm) Performance measures ﬂ Selection
1.ldentificationof e G bl
gﬂbaggg\?gzgg Management Procedures (MPs) Simulation testing
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4.Simulation testingof

MPs with the OMs . e e T
Population dynamics
5.Selection of an MP (mortality, growth, —
based on simulation reproduction)
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Food web
6.Implementation of the Genetic stock structure
MP Process error =
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QUESTIOR.
WHATIS THEDIFFERENG®ETWEEN
OPROJECTICBASEDDN ASSESSMEEANDOPROJECTIONA { 9 €

O REDICTIONVERYDIFFICULESPECIALIMT SABOUTTHEFUTURE
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WHATIS THEDIFFEREN@®&ETWEEN
OPROJECTICBASEDDNASSESSMEBANDOPROJECTIONA { 9 € K

NPFC

Combined result over the two base cases
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0 0.5 1.0

1.5 2.0 2.5 3.0
B/BMSY

 mom
= median

Median of Biomass trajectories (1980-2026) from 8 catch scenarios

over 2 models

N
o

— No Catch
— -30%
— —20%
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— Ave
— +10%
+20%

— +30%

Biomass (million ton)
o

o \/ BSMY
0.5
0.0- : . : | |
Year
Red Orange Yellow Green DB<BMSY F>FMSY
+30% 0.784 0.001  0.053  0.162 0.837 0.785
+20% 0.725 0.000  0.080  0.194 0.806 0.726
+10% 0.662 0.000  0.108  0.229 0.771 0.663
+0% 0.587 0.000  0.139  0.274 0.726 0.588
-10% 0.495 0.000  0.181  0.323 0.677 0.495
-20% 0.406 0.000  0.227  0.366 0.634 0.406
-30% 0.315 0.000  0.266  0.419 0.581 0.315
No Catch ~ 0.000 0.000  0.254  0.746 0.254 0.000




, WHATISTHEDIFFERENGETWEEN , NPFC
OPROJECTICBASEDDNASSESSMEBIRNDOPROJECTIONA { 9 € K

Difference betweeri t N2 2 SO0 A 2Y 0 & S Ran@ayt NRI2OJ 0 R 28ya S
Gal yF3ISYSyd aiaN}GdS3e Sglfdz2 dAz2zy Aa yz2i
assessment, although a stock assessment may form the basis for the operating mode

GKAOK NS O2NB (2 I a{9¢ o6tdzyid Sia I o

Biomass | Simple projection for a risk table:
5 [ ——— Based on @redeterminedbut
° = constantcatch over time with a certait

, —95-. level of catch reduction/enlargement
Baget|- === =X - == /
| Reference point and

\\% cection igtiaing probability (%) of violating MSY-based target reference points
+ 2 0 / proj (Btarg = Busy; Ftarg = Fuisy)
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SOMEKEYQUESTIONE?) A

Difference betweeri t N2 2 SO0 A 2Y 0 & S Ran@ayt NRI2OJ 0 R 28ya S

Gal yF3ISYSyd aiaN}GdS3e Sglfdz2 dAz2zy Aa yz2i
assessment, although a stock assessment may form the basis for the operating mode

GKAOK NS O2NB (2 I a{9¢ o6tdzyid Sia I o
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3. MPANDHCR

Difference betweerdt a I VI 3SYSy (i t NMBJOS R delIS ddiatt @& @ NP f

The both are predetermined rules ~TAC

AnHCR(f like the right figure) can work
for setting a TAC only if an estimate of — —
biomass Is given

So how to give an estimate of biomass
with use of what information?

AnMP is a package of
- Inputs for HCR (data collection and
assessment if needed)

-HCR No Some Full
catch catch catch

>
7

B.omass

-
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3. MPANDHCR

AnMP (modetbased) is a package of
U Data collection and preparation
ACatch only
ACatch + welstandardized CPUE
ACatch + welstandardized CPUE + fishéryy RS LISY RSy (I & dzZNIIS & :
U Assessment (if needed)
A Simple assessment model (robust but not sensitive to changes?)

AVery complicated assessment model (comprehensive but heavily dependent on
FaadzYLIWWUAZ2ZYKODL 2 X

U Harvest Control Rule (HCR)
AAggressive (reckless)
AConservative
AlntermediateZ X ® @




NPFC
MODEBASEDAND EMPIRICAMPS

Model-based MP: Empirical MP:
Aims to keep the stock near a

target CPUE

A Stock assessment
A HCR

Management Procedures (MPSs)

" HCR ) [  Assessment ) [ Data, fishery,
a dzNJJ3 S e| X
,....a|MuanIWWWWIiII
/ \ / Linear path from current CPUE‘tO\.\

target CRUEIn y years

years

CPUE<Target
TAC decrease
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NPFC
4. OMANDASSESSMENMODEL

2 KI 0 MEISINKE S Ag T arkl Rowfdiffecent froiméhel | aaSaay
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Assessment model

APopulation dynamicé unknown stochasticity)
AFisheries impactthrough catch and size selectivities
A Conditioned (and estimated) in the stock assessment
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4. OMANDASSESSMENMODEL

2 KI 0 MEISINKE S Ag 3T arkl Rowfdiffecent froméher | a3 Saa vy Sy o a

Assessment model

APopulation dynamicé unknown stochasticity)
AFisheries impactthrough catch and size selectivities
A Conditioned (and estimated) in the stock assessment

OMs

APlay rolesofi @A NJi dzI £ LJ2 LIJd#End GO\ di eapdlimihieisitantationg
AOMs are primarily based on the stock assessment

AOMs should not be completely equal to the Assessment models

A Consider several uncertainties in key parameters

A Account for other uncertainties to evaluate thebustness



NPFC
4. OMANDASSESSMENMODEL

2 KI 0 MEISINKE S Ag 3T arkl Rowfdiffecent froméher | a3 Saa vy Sy o a
The OMis the basis af @A NI dzi f  andRdl dixf NJidkl- Ziy/theer shmiul&tisnNE £

Virtual population in simulation
Ato reflect impacts of fisheries described MPs
Ato account for stochasticity (e.g. environmental factors implicitly or explicitly)

Virtual fishery in simulation

Ato produce virtual data (with observation error) to be used in MPs
Ato reflect the catch (and its implementation error) from specified MPs
Ato reflect different selectivity of different fisheries



NPFC
4. OMANDASSESSMENMODEL

. Note: any MPs should not know the reality expressed in ®Ms

A Like blind tests

A If MPs know OMs, just like "judge" and "prosecutor" is a same person
(no longer fair evaluation and comparison)

A Need to train the MPs under different kinds of OMs (including

robustness scenarios) mﬁﬂm
AAL 1A
Re AR A




MSEIN NUTSHELL

MSE Process

1. |dentification of
Management
objectivesand
performance
measures

2.Development of
Operating Models
(OMs)

3.Development of
Management
Procedures (MPs)

4.Simulation testingof
MPs with the OMs

5.Selection of an MP
based on simulation
performance

6.Implementation of the

MP

Management Procedures (MPs)

7 HCR )

/ Assessment \
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g El
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REFERENGROINTS

Reference Points apre-determinedlevel of a given indicator that corresponds to a particular
state of the stock that management either seekatihieve (TRP) or avoid (LRP).

2.50

2.00

.50

SRy
S

&)

.50

SSB/S

0.00

\{ LIMIT Reference Point (LRPi

N
TARGET Reference Point (TRP) \'\/~,‘v

1925 1945 1965 1985 2005

A Target Reference Point@ RPs)values for stock size and/or fishing mortality rate that a manager aims to
achieve and maintain

A Limit Reference Pointe_LRPs)which describe an undesirable state of the indicator that shoulevaéded
with high probability.



THEPRECAUTIONARAPPROACWKND REFERENGBDINTS

NPFC

A The UN Fish StocksAgreement (UN, 1995 and the FAO Code of
Conduct for Responsible Fisheries (FAO, 1995 provide the
foundations of the Precautionary Approach (PA) to fisheries
management,

A 1t requeststhe useof two typesof precautionaryreferencepoints:

A Conservationor limit referencepoints indicatinga @ 6 A 2 f 2
limit beyondthe state of stockis undesirableand

hod

A Management or target reference points a ¢ RS &4 NeM&bdR €
harvest/biomass

A And it statesthat managementstrategiesshall ensurethat there is
very low risk of breaching limit reference points while target
referencepoints shouldbe exceededn average

A Ideally, RPsare included in a ManagementProcedureframework
(alongwith HCR)and stock status (or any other indicator e.g. CPUE)
triggers pre-agreed managementactions to achieve targets while
avoidingLRPs

Indicator

'

3 7

—— TRP

Management action

No action required

L O f ¢

(Threshold)

Moderate action

LRP

Severe action
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DIFFERENTYPE®FREFEREN®BINTIN TUNARFMG

IATTC ICCAT IOTC WCPFC CCSBT

VEGERERER A Population level ~ Maintain population  Conservation Al 2y 3nid SN O2BAsue Ndbugh A 2 y
objectives that can produce  at levelthat can and optimum and sustainable use of  appropriate

(Ve i)R the MSY. permit maximum utilizationof stocks.  highly migratory species management, the
A Apply precautionary sustainable catch. A Maintainstocks at levels conservation and
approach. capable of producing MS® optimum utilization of
as qualified by SBT.
environmental, economic
and SIDs considerations.
Target Interim target A F,syand B,syare an Interim target A Interim target reference  Interim rebuilding
SEIEENEEE reference points for implied TRP. reference points for  points for: objective: 20% SSBO. A
Points BET, SKJ and YFT = A For Northern ALB, BET, YFT anc A SKJ: 50%BcurrentF=0  long-term TRP will be
Fusyand B,syare an Albacore 60% SWO (Bsy Rusy: A Southern ALB: 56% considered once stock |
implied TRP. probability to be in  and SKJ (40%,B SBcurrent F=0 rebuilt to 20%SSBO.
Kobe green Erard
Limit Interim Limit None yet. Interim limit ALB, BET, SKJ and YFT: A 20% SSBO would
reference Reference Points for For Northern Albacore reference points for 20%SBcurrent, F=0 become a limit at the
Points BET and YFT = 7.7 % Blim= 0.4*B,gy ALB, SWO and YF1 (defines overfished) end of the rebuilding
SSB (0.4 Bysy 1.4 Kyqy, program.
BET (0.5 Ry 1.3 A The 2011 decision
Fusy andSKJ (20% identifies the lowest
B, observed stock size a
the limit.
Type of RPs MSY based MSY based MSY based (except Depletion based Depletion based

SKJ)



STOCK CHARACTERIZATION PLORBNS: NPFC

KO

BEvs MAJURO

AKobeplots used extensivelyto representstock status since2007 (when no TRPsand LRPs

whereavailable),

AYet, there is no standardway of representingstock statusrelative to both target and limit

referencepointslevels,

ABasedon those differenceson how to define overfishedstock status, different plots have
beendevelopedin tRFMOd0 characterizéhe stockstatusand providemanagementdvice

Kobe
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NPFC
TUNINGOFMP WITHA PRIMARYTARGET

ATuning only works for a single (high priority) objective
ATuning involves changing a control parameter within Management Procedures

Al & B1 are not tuned at the same
level and, thus, not comparable

A!‘
\{ A2 & B2 are tuned to achieve the

'T'a'r{ih'g','ab'j'e'(;{i\',gA-;I ------------- target biomass objective

B/B sy

B2 yields higher catch than A2

Catch
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3.3 BOTENTIAISSUEREGARDINBISEFORPACIFIC
SAURYANDSMALIPELAGIEISHN GENERAL



2019 BRIHCRMSE workshop in NPFC

NPFC-2019-WS BRP_HCR_MSEO1-Final Report

North Pacific Fisheries Commission
Biological Reference Point/Harvest Control Rule/Management Strategy
Evaluation
Workshop

4-5 March 2019

Yokohama, Japan

Item 1. Opening of the Workshop
Item 2. Adoption of Agenda
Item 3. Basic information about NPFC priority species
Item 4. Review of the general concept and best practices of BRP, HCR and MSE
ltem 5. Overview of the outcomes of literature reviews on BRPs and HCRs that
have been applied to small pelagic fish stock management
Item 6. Potential directions on application of BRPs, HCR and MSE
to the management of NPFC priority species
ltem 7. Recommendations to the SC and its subsidiary bodies
Item 8. Adoption of the Report NPFC
Item 9. Close of the Workshop

North Pacific Fisheries Commission



PSrelated Issues discussed in 2019 BRFRMSE workshop in NP

A Dr. Butterworth X. arguedthat pristine biomass(B0) is not alwayswell estimatedfor short-

lived and highly variable stocks, such as small pelagic species,and BO-based reference
pointsshouldnot be usedfor suchspecies(paral?)

A Dr. Kell X pointed out the importance of tailoring reference points to life history
characteristicssuch as growth and maturity and also to variability in recruitment
understandingthe weaknessesnd uncertaintiesinherent in referencepoints, and testing

the robustnessof referencepoints for fishing mortality and spawningstock biomass (para
13)

A Theinvited expertssuggestedhat agestructuredstockassessmentodelswould be more

appropriate than ageaggregatedmodels and that agestructured operating modelswere

preferableto length-basedoperatingmodels (para2?2) NPFC

North Pacific Fisheries Commission



Recommendationsr 2019 BRIHCRMSE workshop in NPF

(a) TheWorkshoprecommendedconductingMSEfor only one speciesat atime dueto the
resourceintensive and complex nature of the process Becausechub mackerelis a
longerlived speciesthan Pacificsaury and more stock assessmentiata are available,
enabling the operating model to be conditioned, the Workshop recommended
conductingMSEor chubmackerelasthe first priority.

(b) ForPacificsaury,the Workshoprecommendedo considerdevelopingan agestructured
operatingmodel for usein simulationwork to identify and evaluatepotential reference
points (for exampleBlimand Ftarget) It is suggestedhat initial simulationwork focuson
constantF runs (e.g. to investigateMSY¥basedreferencepoints, Blim and Ftarget)and
empirical HCR(e.q. taking a constant proportion of the estimated survey biomass)
Model-based and empirical HCRscould both be considered when a full MSE is
undertaken

NPFC
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Recommendationsr 2019 BRIHCRMSE workshop in NPF

(c) Forchubmackerel the Workshoprecommendecdconsideringo conductinitial assessments
with arangeof models,which couldbe usedin a subsequenMSE

(d) The Workshop recommendedthat the SCpropose to the Commissionto explore the
possibility of creating an intermediary group consisting of scientists, managers and
stakeholdersasneeded,whenconductingan MSE

(e) Consideratiorcould be givento the role of smallpelagicfish in the ecosystemaskey low
trophiclevelstocksandalsoto climatevariabilitywhensettingthe referencepoints.

North Pacific Fisheries Commission



Objectives stipulated in ToR of SWG MSE PS

ShortTerm Objectives: within one to two years:

a) developdraft interim management objectiveand adraft interim harvest control

rule (HCRiIhat meets such objectives to report to the Commission (preferably before
the 8th Commission annual meeting); and

b) evaluate the robustness of the draft interim harvest control ruveth consideration
of possible uncertainties including effectsabimate changes

Mid-Term Objectives: within three to five years:

a) developdraft mid- to long-term management objectivepy setting thetarget and

limit reference pointsF 2 NJ 0 KS L2 LJzf F dA 2y a0l Gdza | &
G2OSNFAAKSRE FT2NJ 0KS adzadlAyloftS dzasS :
b) assess the feasibility of establishinghanagement procedure through an MSE

NPFC
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Objectives stipulated in ToR of SWG MSE PS

ShortTerm Objectives: within one to two years:

a) developdraft interim management objectiveand adraft interim harvest control

rule (HCRiIhat meets such objectives to report to the Commission (preferably before
the 8th Commission annual meeting); and

b) evaluate the robustness of the draft interim harvest control ruveth consideration
of possible uncertainties including effectsabimate changes

North Pacific Fisheries Commission



Overview of SSES07 & PS08

, SSEPS07 (Oct41):
38 participants from 7 Members

. SSEPS08 (Dec 104): v

48 participants from 8 Members l"-'.—-i

., Larry Jacobson as an invited expe
for both the meetings

Taken by the Secretarlat

North Pacific Fisheries Commission



Annual catch series

A sharp decline in catch and nominal CPUE
from 2020 to 2021

T o 700,000
continuing the declining trend

In recent years 600,000 -
Lowest catch in 202%ince 1950 500,000 -

400,000 -
The spatial distribution of the fishin
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In the Convention Area compared
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Annual catch, 1000 MT

Catch by Member (including preliminary information in 20:

1. Annual catch Annual catch (1950-2020) o] 2006
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Cumulative catch in 2020 and 2021

In autumn, which has been the main fishing seasihvere was aeduced proportiorof catch in

2021 compared to past years

An increased proportionof catch inearly summemwas observed in 2021
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2021 (as of 27 Nov)
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Specification of BSSPM

BESECase BESEICasE A China and Chinese Taipei: random walk
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The SSC PS received three reports of BSSPM anal

3.0

F/IFMSY
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and Bratio over 2 models
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The SS@S agreed that the same approach to aggregate the results over 6 runs (3 members X
case runs) is used to finalize the stock assessment based on BSSPM
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The SSC PS received three reports of BSSPM an@lys8sm ssesos report)

Results of combined model estimates indicate that the stock declined w Exploitation rates were increasing
an interannual variability from near carrying capacity in the-mid n n Qa slowly since 2005 except for 2019
after a period of high productivity to current low levels

|
North Pacific Fisheries Commission



