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Goal of Pacific Bluefin Tuna Management 
Strategy Evaluation (MSE)

Help inform development of a long-term 
management procedure for PBF now that the 

stock has rebuilt to the second rebuilding 
target of 20%SSBF=0



What the Pacific Bluefin Tuna MSE does

Examines performance of the candidate 
management procedures for PBF put forward 

by the JWG relative to the set of 
management objectives agreed-upon by the 

JWG given uncertainty using a closed loop 
computer simulation



PBF MSE Simulation Loop

MSE loop recreates real world 
processes to ensure management 
procedures will work even given 
uncertianity in the observations, 
the simulated assessment model 
(i.e., EM), or implementation



Management Procedure Overview 
• Also referred to as harvest strategy
• Model based – stock status estimate from estimation model
• Specifies harvest control rule (HCR) to be applied (see next slide)
• Establishes a TAC by fleet segment: 

• Limits TAC changes to 25% of previous TAC unless SSB below limit 
reference point (LRP)

TAC EPO 
(includes rec catches)

TAC WCPO
small fish

TAC WCPO
large fish

Total TAC



Harvest Control Rules - HCRs

HCR 

number
FTARGET

Control 

Point 1 

(ThRP)

Control 

Point 2 

(LRP)

Number of 

Control 

Points

Fmin

WCPO:

EPO

Impact 

Ratio

1 FSPR30% 20%SSBF=0 15%SSBF=0 2 10% FTARGET 80:20

2 FSPR30% 25%SSBF=0 15%SSBF=0 2 10% FTARGET 80:20

3 FSPR40% 25%SSBF=0 20%SSBF=0 2 10% FTARGET 80:20

4 FSPR30% 20%SSBF=0 10%SSBF=0 2 FSPR70% 80:20
5 FSPR25% 20%SSBF=0 NA 1 NA 80:20
6 FSPR20% 20%SSBF=0 NA 1 NA 80:20
7 FSPR25% 15%SSBF=0 NA 1 NA 80:20
8 FSPR30% 20%SSBF=0 7.7%SSBF=0 2 5% FTARGET 80:20

9 FSPR30% 20%SSBF=0 15%SSBF=0 2 10% FTARGET 70:30

10 FSPR30% 25%SSBF=0 15%SSBF=0 2 10% FTARGET 70:30

11 FSPR40% 25%SSBF=0 20%SSBF=0 2 10% FTARGET 70:30

12 FSPR30% 20%SSBF=0 10%SSBF=0 2 FSPR70% 70:30
13 FSPR25% 20%SSBF=0 NA 1 NA 70:30
14 FSPR20% 20%SSBF=0 NA 1 NA 70:30
15 FSPR25% 15%SSBF=0 NA 1 NA 70:30
16 FSPR30% 20%SSBF=0 7.7%SSBF=0 2 5% FTARGET 70:30



How is performance evaluated?

• Quantitative indicators 
used to check if 
management objectives 
have been met

• No agreed upon Limit 
Reference Point (LRP) 
to calculate safety 
performance

• Ranging from 20%SSB0 
to 6%SSB0



Safety Performance – second rebuilding target

• OBJECTIVE: There should be a 
less than 20% probability of 
the stock falling below the 
LRP

• PERFORMANCE METRIC: 
Probability that SSB < LRP in 
any given year of the 
evaluation period – Low is 
good

• LRP = 20%SSBF=0, second 
rebuilding target

• All HCRs except 6 and 14 have 
a less than 20% probability of 
breaching the second 
rebuilding target

• HCRs with the highest target 
fishing mortality do poorest 
and with the lowest do best



Safety Performance – IATTC’s interim LRP

• OBJECTIVE: There should be a 
less than 20% probability of 
the stock falling below the 
LRP

• PERFORMANCE METRIC: 
Probability that SSB < LRP in 
any given year of the 
evaluation period – Low is 
good

• LRP = 7.7%SSBF=0, IATTC’s 
interim LRP

• All HCRs have a less than 10% 
probability of breaching 
IATTC’s interim LRP

• HCRs with the highest target 
fishing mortality do poorest 
and with the lowest do best



See the shiny app for safety performance against 
each potential LRP 

https://connect.fisheries.noaa.gov/ISCPBF-
MSE-tool

https://connect.fisheries.noaa.gov/ISCPBF-MSE-tool
https://connect.fisheries.noaa.gov/ISCPBF-MSE-tool
https://connect.fisheries.noaa.gov/ISCPBF-MSE-tool
https://connect.fisheries.noaa.gov/ISCPBF-MSE-tool
https://connect.fisheries.noaa.gov/ISCPBF-MSE-tool


Status Performance • OBJECTIVE: To 
maintain fishing 
mortality at or 
below FTARGET with at 
least 50% probability

• PERFORMANCE 
METRIC: Probability 
that F≤FTARGET in any 
given year of the 
evaluation period

• All HCRs have a 
probability of F 
being lower or equal 
to their FTARGET that is 
at least 50%



Stability Performance • OBJECTIVE: To limit changes 
in overall catch limits 
between management 
periods to no more than 
25%, unless the ISC has 
assessed that the stock is 
below the LRP

• PERFORMANCE METRIC: 
Percent change downwards 
in catches between 
management periods 
excluding periods when 
SSB<LRP

• The max % change 
downwards in TAC was 25% 
when SSB >LRP

• HCRs with a first control 
point (i.e., ThRP) closer to 
the SSBTARGET had lower 
catch stability



Yield Performance – Overall Catch
• OBJECTIVE: To maximize yield 

over the medium (5-10 years) 
and long (10-30 years) terms, 
as well as average annual 
catch yield

• HCRs with the highest target 
fishing mortality do best and 
with the lowest poorest

•  In the long term median 
annual catch was above the 
current catch limits for all 
HCRs

• Median annual catch in the 
medium term or over the 
entire evaluation period was 
above the current catch limits 
except for HCRs 3 and 11

CMM 24-01 + Resolution C-24-02 + 2023 EPO rec catchesCMM 23-02 + Resolution C-21-05 + 2023 EPO rec catches



Yield Performance – Annual catch by fleet segment

The expected TAC 
trends differ 
among fleets, with 
only the WCPO 
large fish fleet 
except HCR11 and 
the EPO fleet 
under a 70:30 
impact ratio 
increasing above 
current catch 
limits.

CMM 24-01CMM 23-02
Resolution C-24-02 + 2023 EPO rec catches
Resolution C-21-05 + 2023 EPO rec catches

EPO WCPO Large Fish WCPO Small Fish



Yield and Safety tradeoff

HCRs that had the highest 
probability of SSB being at 
or above the second 
rebuilding target had the 
lowest yield metrics and 
vice-versa.



Quilt table has all the performance metrics plus potential annual TAC for 2026-2028

• Color reflects range of each column. Highest have dark green, lowest light yellow, different shades of green to yellow in 
between – highlights differences; Safety metrics reversed so higher is better; upwards change in TAC made – so higher is 
better  

Annual TAC 
for 2026-
2028 for 
HCRs 9 to 16, 
calculated 
outside of 
the MSE 
simulation, 
was updated



How MP-derived TAC is Calculated

• Terminal year 
numbers at age

• Weight at age
• Natural mortality
• Overall F that meets 

FSPR specified from 
HCR given specified F 
allocation across 
fleets (Relative F), 
selectivity, and 
biology

Is each TAC
within ± 25% of previous TAC?

Use ± 25% of 
previous TAC

Use MP TAC

Relative F 
• Mean of 2015-2022 

– agreed by JWG
• Tuned to match 

30:70 EPO:WCPO 
impact for HCRs 9-16

TAC by fleet segment

EPO TAC

WCPO small 
fish TAC

WCPO large 
fish TAC

ASPM-R+ 
Estimation Model



Potential annual TAC for 2026-2028 was updated
• Does not change MSE results and 

performance metrics

• For HCRs 9–16, it uses the 2015-
2022 Relative F (RelF, allocation of 
fishing mortality across fleets) 
from updated ASPM-R+ EM with 
data up to FY2023, adjusted to 
reach a 70:30 WCPO:EPO impact 
ratio, rather than the RelF used in 
the MSE simulation 

• More robust and consistent with 
method for HCRs 1-8

• For more details, see 
isc.fra.go.jp/pdf/PBF/ISC26_PBF_1
/2026_ISC_PBFWG-1_01.pdf

Candidate 

MP

2026 TAC WCPO 

small (mt)

2026 TAC WCPO 

large (mt)
2026 TAC EPO (mt)

Old Updated Old Updated Old Updated

9 4392 3844 14073 14836 9476 9476

10 4392 3844 14073 14836 9476 9476

11 3844 3844 10724 13031 9085 8576

12 4392 3844 14073 14836 9476 9476

13 5010 4362 14836 14836 9476 9476

14 5749 5023 14836 14836 9476 9476

15 5010 4362 14836 14836 9476 9476

16 4392 3844 14073 14836 9476 9476

Note TAC includes a 25% change limit from previous catch limits

https://isc.fra.go.jp/pdf/PBF/ISC26_PBF_1/2026_ISC_PBFWG-1_01.pdf
https://isc.fra.go.jp/pdf/PBF/ISC26_PBF_1/2026_ISC_PBFWG-1_01.pdf
https://isc.fra.go.jp/pdf/PBF/ISC26_PBF_1/2026_ISC_PBFWG-1_01.pdf
https://isc.fra.go.jp/pdf/PBF/ISC26_PBF_1/2026_ISC_PBFWG-1_01.pdf


Robustness Tests
All HCRs were robust to discard and effort-creep uncertainty, but performance deteriorated 
under extreme drops in recruitment over a 10-year period

Recruitment drop robustness results

Consider inclusion of recruitment drop as part of exceptional circumstances determination



The PBF MSE code is available at 
https://github.com/detommas/PBF_MSE



Results are available via a shiny app at 
https://connect.fisheries.noaa.gov/ISCPBF-

MSE-tool

https://connect.fisheries.noaa.gov/ISCPBF-MSE-tool/
https://connect.fisheries.noaa.gov/ISCPBF-MSE-tool/
https://connect.fisheries.noaa.gov/ISCPBF-MSE-tool/
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Thank you!
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