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Introduction 

 In a management strategy evaluation (MSE) simulation study, Wiedenmann et al. 

(2017) compared the performance of a range of acceptable biological catch (ABC) 

control rules, the majority of which were variations of the P* approach.  In P* control 

rules, the point estimate of the overfishing limit (OFL; the catch at FMSY) is artificially 

inflated using an assumed CV to account for scientific uncertainty, and the ABC is set at 

or below the median of the OFL distribution based on some specified level of risk (a 

target P* ≤ 0.5, corresponding to a probability of overfishing no higher than 50% in 

accordance with the revised Magnuson Act).  Wiedenmann et al. (2017) explored control 

rules with a fixed target P* = 0.4 with CVs of 0.37, 0.7, and 1.0, and control rules with a 

biomass-dependent target P* using the same CVs, with the target P* declining linearly 

from P* = 0.4 at or above the target biomass to 0 at 10% of the target biomass.  The 

biomass-dependent control rule, and the maximum P* of 0.4 were based on option 

currently being used by the MAFMC, and the CVs explored represented values in use or 

considered for use by the Pacific Council (PFMC) and the MAFMC.  Control rules were 

evaluated across generic life histories (short-, medium-, and long-lived), different 

intensities of historical exploitation, and different amounts of uncertainty in assessment 

estimates.  In general, results indicated that using larger CVs and a biomass-based target 

P* resulted in higher average biomass and lower risk of overfishing, but comparable 

long-term yield to lower CVs using a fixed P*.  Although overfishing occurred more 

frequently with lower assumed CVs and a fixed P*, the median frequency was below 0.5 

across model scenarios, and size of the overage when overfishing occurred was not much 

larger (Table 1).  A drawback of the more conservative options (large CVs, biomass-

dependent P*) was that yield was lower in the first 5-10 years after implementing the 

control rule, particularly when biomass was below the target.   

  
Table 1. Sample output from Wiedenmann et al. (2017) showing median estimates across model runs for 
different performance measures for fully-exploited stocks (0.5 BMSY <B < 1.5 BMSY). 

 
 

 The work of Wiedenmann et al. (2017) explored 7 control rule variations that 

applied a buffer when setting the ABC, 6 of which were variants of the P* approach.  For 

all of the P* options explored, the maximum target P* was 0.4, but other options are 

possible (≤ 0.5).  The MAFMC is currently considering changes to its risk policy, and is 

OFL Final Overfishing F / Flim Final Catch Years (prop.)

Control rule type CV S / SMSY probability overage C / MSY AAV S < 0.5 S targ

Biomass-dependent P* (≤ 0.4) 0.37 0.78 0.27 1.37 0.65 0.13 0

Fixed P* = 0.4 0.37 0.72 0.34 1.37 0.62 0.12 0

Biomass-dependent P* (≤ 0.4) 0.7 0.85 0.2 1.35 0.65 0.14 0

Fixed P* = 0.4 0.7 0.79 0.24 1.34 0.63 0.12 0
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interested in testing alternative target P* values.  Furthermore, the Scientific and 

Statistical Committee (SSC) of the MAFMC is re-evaluating the basis for the assumed 

CV of the OFL distribution.  Performance of a target P* will vary based on the assumed 

CV, as a high target P* levels with small assumed CV may result in more frequent 

overfishing than is desired, and vice-versa.  Therefore, there is a need to evaluate the 

target P* options being considered by the MAFMC in conjunction with the SSC-

determined CVs, and I will use the MSE framework developed by Wiedenmann et al. 

(2017) to test the ABC control rule options under consideration by the MAFMC.   

 

Methods 

 Using the MSE model developed by Wiedenmann et al. (2017), I will explore a 

range of control rule alternatives for setting the ABC for Mid-Atlantic stocks.  Example 

control rules to be explored are  

 

1. Maintain current control rule but modify to increase P* to 0.45 if stock biomass 

exceeds BMSY 

2. Modify control rule as follows: if biomass is less than BMSY, then P* =0.4 until 

B/BMSY ratio falls below 0.75, then P* declines linearly to zero at the origin. If 

B/BMSY falls below 0.5 then rebuilding plan takes precedence. 

3. If B>BMSY is greater than 1, then P*=0.45, else P* is held constant at 0.4 (i.e., 

eliminate the ramped P* control rule) 

4. If time permits, the options shown in the figure below 

 
 

Other control rule options can also be explored, and I will work closely with Rich 

Seagraves, as well as with members of the SSC’s OFL CV subgroup to make sure all 

options of interest are being considered, and that the appropriate CVs are being used in 

the control rule.  Current CVs chosen for this analysis are 0.4, 0.6, and 1.0.  

 

 The model will be parameterized for threes different species in the Mid-Atlantic 

(butterfish, summer flounder, and scup) to identify control rule performance across a 
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range of life histories.  In the previous work, we evaluated performance for stocks that 

were overfished, fully-exploited, and lightly-exploited.  In this analysis, I will start the 

focal stocks at the current estimated biomass (with some uncertainty), and project 

forward 50 years under the given control rule.  Performance of the options will be 

evaluated by calculating a range of metrics (average catch, variability in catch, 

overfishing frequency, average biomass, etc.).  Yield metrics will be calculated over short 

and longer timescales to evaluate the tradeoffs of different options.  In addition, 

performance will be separated out based on the assessment performance in the model.  

Given the recent pattern of overestimation of abundance in the summer flounder 

assessments (Terceiro 2016), the model will explore scenarios that introduce bias in the 

estimation, including 1) unreported catches (with the magnitude likely based on observed 

levels for summer flounder), and 2) trends in fishery or survey selectivity.   

 

 In addition to the MSE work, the control rules will be applied to historical 

assessment output where possible to see how target catches would have varied by control 

rule for stocks in recent years, and the impact that the catches would have had on the 

target stock.  This type of approach was recently done for New England groundfish 

stocks (Wiedenmann and Jensen 2015), and can be useful for understanding the real-

world impacts of different control rules on stocks.  This approach requires repeated 

assessments that have passed review, which limits the Mid-Atlantic stocks that can be 

used.  Therefore I will apply this approach to summer flounder, and possibly to bluefish.  

Using assessment output and projection files for these stocks, we will calculate the ABC 

using the different control rules explored in the MSE.  With estimates of abundance-, 

selectivity-, and catch weights-at-age from the most recent assessment, the “true” OFL 

can be calculated each year, and compared to the ABC estimates from each control rule 

to determine if the ABC buffer from that control rule is sufficient to limit overfishing.    

 

Project Timeline  

 Modifying an existing MSE model greatly reduces the amount of time needed to 

complete the proposed work.  It is anticipated that work on this project will take 2 months 

to complete (spread over July – December, 2017).  In the first month, the existing model 

will be modified to 1) reflect the historical population dynamics and life history for each 

of the focal stocks, and 2) incorporate the new control rules of interest.  Once all 

modifications are completed, the model will be first tested with preliminary runs to make 

sure it is working properly.  After completion of the preliminary runs (towards the end of 

the first month), the full model will be run over all iterations.  The full model will likely 

take a week or more to run, and during this time, I will compile historical assessment and 

projection information for summer flounder and possibly bluefish, and test control rule 

performance using historical assessment output.  Once the full runs are completed 

(midway through month 2), results will be summarized for each stock, and a final report 

will be prepared and submitted to the MAFMC by December 2017.  Interspersed 

throughout the project period will be meetings (webinar or in person if feasible) with 

Rich Seagraves and the SSC subgroup evaluating OFL CVs.  In addition, once 

completed, I will be available to present results to the SSC or to the Council.  
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