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Topics

• Levels of Spawning Potential Ratio (SPR)

• Forecasts

• Scenarios

• More on methods, especially about release mortality

• Results

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 2



Levels of SPR

• Currently, the proxy for FMSY is the F corresponding 

to SPR=30%

• The Council requested further exploration of 

potential proxies

• Yield per recruit and fecundity per recruit plots

• Distribution of FMSY conditional on base parameter 

estimates (R0, selectivities, etc.) and beta distribution of 

steepness from Shertzer & Conn (2012)
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Per recruit plots
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How do various SPR levels relate to FMSY?

• Explore in two directions:

1. Assuming values of steepness (beta distribution), 

what is the distribution of FMSY and where in that 

distribution do various proxies fall?

2. Assuming FX%=FMSY, what is the implied value of 

steepness that makes that equality true?
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Assumptions:

• Parameter estimates 

from the base 

assessment

• Beverton-Holt SR 

model

• Steepness follows 

beta distribution from 

meta-analysis
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Steepness implied by various levels of SPR
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Forecasts
• Sixteen scenarios identified by the SSC and Council

• Fishing levels

• F=F30% (for OFL)

• Frebuild with 0.500 probability (for ABC)

• Frebuild with 0.675 probability

• Recruitment levels

• Long-term average recruitment (SSC request)

• Recent (last 10-yr) high recruitment (Council request)

• Various approaches to release mortality
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Recruitment scenarios

• Long-term average, base recruitment is 437K age-1 fish

• 2010-2019 average, base recruitment is 718K age-1 fish  
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Release mortality scenarios

• Benchmarks and release mortality based entirely on Block 3.  

• Benchmarks and release mortality based entirely on Block 4.

• Benchmarks based on Block 3, release mortality based on 

Block 4 (“Mixed”).
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Mixed approach

• Four mixed scenarios, defined by:

• Apply F30 or FREBUILD from Block 3, but apply the 

reduced Block 4 discard mortality.

• For each fishing rate (F30 or FREBUILD), either 

reallocate F from discards to landings or do not

• Details of the application depends on the scenario …
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Mixed approach application details

• F30, no reallocation: straightforward application of F30 and reduction 

in discard F from F30 level

• F30, reallocation: reduction in discard F from F30 level and iteratively 

adjust (increase) landings F until probability of rebuilding (2044) 

equals that of the F30 Block 3 forecast

• FREBUILD, no reallocation: First compute FREBUILD based on Block 3 

conditions, then apply FREBUILD with Block 4 reduction in discard F 

from the FREBUILD level 

• FREBUILD, reallocation: First compute FREBUILD based on Block 3 

conditions, then apply FREBUILD with Block 4 reduction in discard F 

from the FREBUILD level and iteratively adjust (increase) landings F 

until probability of rebuilding (2044) equals 0.5
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Mixed approach: reduced discard mortality
• In standard projections, the projection F 

(FPROJ; here F30 or FREBUILD) is allocated 

into L and D by selectivities (selD, selL)

• FD,a = selD,a FPROJ

• FL,a = selL,a FPROJ

• In mixed projections:

• FD,a = selD,a MD FPROJ

• FL,a = selL,a ML FPROJ

• MD and ML are multipliers, with MD < 1 

and ML ≥ 1
• ML = 1 if no reallocation, ML > 1 if reallocation
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Discard mortality reduction 
• MD varies across MCBE iterations (i), computed as the ratio 

of Block 4 discard mortality (D4,i) and Block 3 discard 

mortality (D3,i)

• MD,i = D4,i/D3,i

• Proportional reduction applied to instantaneous rate

• Block 4 and Block 3 discard mortalities are the F-weighted 

averages across fleets

• Weighted average is dominated by the general recreational fleet
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Distribution of MD from MCBE

Vertical dash line = MCBE median

Vertical solid line = base run 



Forecasts, other details

• New F starts in 2022

• Interim period (2020-2021) applies average 

landings from 2017-2019

• For scenarios using Block 4 discard mortality, the 

reduction starts in 2021
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Scenarios

Scenario Recruitment Discard mortality F definition Reallocate to L

1 Long-term mean Block 3 F30 NA

2 Long-term mean Block 3 Frebuild NA

3 Long-term mean Block 4 F30 NA

4 Long-term mean Block 4 Frebuild NA

5 Long-term mean Mixed F30 No

6 Long-term mean Mixed F30 Yes

7 Long-term mean Mixed Frebuild No

8 Long-term mean Mixed Frebuild Yes

9 Last 10-yr mean Block 3 F30 NA

10 Last 10-yr mean Block 3 Frebuild NA

11 Last 10-yr mean Block 4 F30 NA

12 Last 10-yr mean Block 4 Frebuild NA

13 Last 10-yr mean Mixed F30 No

14 Last 10-yr mean Mixed F30 Yes

15 Last 10-yr mean Mixed Frebuild No

16 Last 10-yr mean Mixed Frebuild Yes
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Scenarios

Scenario Recruitment Discard mortality F definition Reallocate to L

1 Long-term mean Block 3 F30 NA
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3 Long-term mean Block 4 F30 NA

4 Long-term mean Block 4 Frebuild NA

5 Long-term mean Mixed F30 No

6 Long-term mean Mixed F30 Yes

7 Long-term mean Mixed Frebuild No

8 Long-term mean Mixed Frebuild Yes
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10 Last 10-yr mean Block 3 Frebuild NA
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16 Last 10-yr mean Mixed Frebuild Yes
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Example forecast (Scenario 8: Frebuild, long-term 

mean recruitment, mixed blocks, reallocate to L)
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Example forecast (Scenario 8: Frebuild, long-term 

mean recruitment, mixed blocks, reallocate to L)
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Summary

• If recruitment remains high, rebuilding is expected to 

occur relatively quickly (within ~10 yr)

• Forecasts with high recruitment required capping 

FREBUILD at F30

• Descender devices help, but are not alone sufficient to 

match the level of discard mortality in these forecasts. 

Reductions in annual discard F are also required.
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Key decision points

• Recruitment: Average from full assessment period 

or average from last 10 years (2010-2019)

• Discard mortality: Block 3 or Block 4 or Mixed

• If mixed, reallocate mortality reduction from 

descender devices toward landings?
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Extras
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Benchmarks

• Assessment benchmarks from Block 3

• Reduced discard mortality benchmarks from Block 4

• These only apply to forecast scenarios with Discard 

mortality = Block 4
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Assessment benchmarks Reduced discard mortality

F30=0.21
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Forecast tables
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Scenario 1
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Scenario 2
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Scenario 3
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Scenario 4
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Scenario 5
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Scenario 6
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Scenario 7
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Scenario 8
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Scenario 9
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Scenario 10

SEE TABLE FOR SCENARIO 9. FOR SCENARIO 10, FREBUILD EXCEEDED F30 AND WOULD 

THUS BE CAPPED AT F30, THE RATE APPLIED IN SCENARIO 9.
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Scenario 11
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Scenario 12

SEE TABLE FOR SCENARIO 11. FOR SCENARIO 12, FREBUILD EXCEEDED F30 

AND WOULD THUS BE CAPPED AT F30, THE RATE APPLIED IN SCENARIO 11.
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Scenario 13
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Scenario 14
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Scenario 15

SEE TABLE FOR SCENARIO 13. FOR SCENARIO 15, FREBUILD EXCEEDED F30 AND 

WOULD THUS BE CAPPED AT F30, THE RATE APPLIED IN SCENARIO 13.
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Scenario 16

SEE TABLE FOR SCENARIO 14. FOR SCENARIO 16, FREBUILD EXCEEDED F30 AND 

WOULD THUS BE CAPPED AT F30, THE RATE APPLIED IN SCENARIO 14.



Forecast figures
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Scenario 2
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Scenario 3
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Scenario 4
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Scenario 5
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Scenario 6
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SEE FIGURE FOR SCENARIO 9. FOR SCENARIO 10, FREBUILD EXCEEDED F30 AND WOULD THUS BE CAPPED AT F30, THE RATE 

APPLIED IN SCENARIO 9.
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SEE FIGURE FOR SCENARIO 11. FOR SCENARIO 12, FREBUILD EXCEEDED F30 AND WOULD THUS BE CAPPED AT F30, THE RATE 

APPLIED IN SCENARIO 11.
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SEE FIGURE FOR SCENARIO 13. FOR SCENARIO 15, FREBUILD EXCEEDED F30 AND WOULD THUS BE CAPPED AT F30, THE RATE 

APPLIED IN SCENARIO 13.



Scenario 16

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 58

SEE FIGURE FOR SCENARIO 14. FOR SCENARIO 16, FREBUILD EXCEEDED F30 AND WOULD THUS BE CAPPED AT F30, THE RATE 

APPLIED IN SCENARIO 14.


