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INTRODUCTION
At its June 2009 meeting, the Gulf Council formed an ABC Control Rule Working Group to develop a structured decision making framework to assist in assessing scientific uncertainty, the probability of overfishing, and acceptable levels of risk when setting acceptable biological catch (ABC).  The group, which consists of Council members, Council staff, NMFS staff, and SSC members, is expected to make its first presentation to the Council at the October 2009 Council meeting.  

The first working group meeting took place at the Quorum Hotel in Tampa, FL, during August 17-18, 2009.  Members is attendance were: Stephen Atran, Luiz Barbieri (Chair), Harry Blanchet, Shannon Cass-Calay, Jim Cowan, Richard Fulford, Doug Gregory, Julie Morris (Council Representative), Will Patterson, Joe Powers, and Mike Prager.  Steve Bortone, Gulf Council’s Executive Director, members of the public, and representatives of environmental NGO’s also attended the meeting.
IMPORTANT DEFINITIONS
The Gulf Council’s ABC Control Rule Working Group is charged with the development of a control rule or framework for establishing ABC for species or species complexes managed by the Gulf of Mexico Fishery Management Council.  At its initial meeting the working group agreed to adopt the following definitions:

Maximum sustainable yield (MSY): the largest long-term average catch or yield that can be taken from a stock or stock complex under prevailing ecological, environmental conditions and fishery technological characteristics (e.g., gear selectivity), and the distribution of catch among fleets.. Overfishing limit (OFL): the annual catch (in weight of fish) obtained by applying FMSY (the fishing mortality rate  corresponding to MSY), to current biomass.  OFL is the catch above which overfishing occurs.

Acceptable biological catch (ABC): is a level of a stock or stock complex’s annual catch that accounts for the scientific uncertainty in the estimate of OFL  and any other scientific uncertainty, and should be specified based on the ABC control rule.  
ABC control rule:  a specified approach to setting the ABC for a stock or stock complex as a function of scientific uncertainty in the estimate of OFL and any other scientific uncertainty.  In other words, a structured protocol for determining the buffer or amount of reduction from OFL to ABC.  
DETERMINING ACCEPTABLE LEVELS OF RISK 
According to the National Standards 1 (NS1) guidelines of the Magnuson-Stevens Reauthorization Act (MSRA), the size of the buffer between OFL and ABC depends on how scientific uncertainty is accounted for in the ABC control rule, i.e., setting ABC equal to OFL implies little or no scientific uncertainty while larger buffer sizes imply larger uncertainty.  However, for a given level of uncertainty, the size of the buffer is  also dependent on the level of risk of overfishing desired—i.e., the smaller the buffer the higher the risk that actual catch may exceed OFL.

The level of risk the Gulf Council finds acceptable for managing fisheries under its jurisdiction is a policy decision.  The Council can set a single risk policy for all species or specify a separate risk  level for different species or species groups.  The working group discussed this issue and agreed that it needs guidance from the Council on what it considers acceptable management risk levels before it can complete development of the ABC control rule.  For example, the South Atlantic Council, working with its SSC, specified that ABC should be set at a level providing a 25% chance of overfishing, with a range of values corresponding to a 10-50% chance of overfishing. 
Council member Julie Morris (ABC Control Rule Working Group Council representative) and Luiz Barbieri will discuss this with the Council at its October 2009 meeting and request that they define a range of acceptable risk that would set the high and low boundaries for Council managed species.  For example, the Council could decide that none of our species will require an ABC level that is so conservative that it has less than a 10% chance of overfishing.  They could also decide that all of our species deserve at most a 40% probability of overfishing.  The range of risk levels adopted by the Council will be used by the working group to set the range of P* values incorporated into the ABC control rule.
PRODUCTIVITY-SUSCEPTIBILITY ANALYSIS (PSA) 
PSA is a relatively new method of evaluating a stock based on a comprehensive screening of risk for a set of predetermined measurable attributes.  PSA is based on the assumption that the risk to a stock will depend on two characteristics: (1) the productivity of the stock, which will determine the rate at which it can sustain fishing pressure or recover from depletion or other fishery impacts; and (2) the susceptibility of the stock to fishing activities.  In the versions of PSA presented to the group, Productivity and Susceptibility are each ranked 1 to 3 and plotted to represent risk of overfishing.  The two characteristics are then combined into a single overall risk estimate that can be used to determine how much separation there should be between OFL and ABC.
The working group heard presentations, reviewed documents, and discussed methodological characteristics of two PSA approaches being considered for integration into the ABC control rule: (1) the NMFS PSA approach described in Patrick et al. 2009, and (2) the PSA analyses conducted by MRAG Americas for the Ocean Conservancy (Rosenberg et al. 2009).
There are some differences between the MRAG and NMFS methodologies for calculating PSA scores.  MRAG assigns high risk scores when an attribute is unknown, NMFS assigns no score.  The MRAG approach treats species that have higher uncertainty with more precaution, which provides incentive to obtain the missing information.  Therefore, the MRAG approach would generally result in higher overall risk scores for species with much missing information.  Also, the attributes for productivity and susceptibility differ slightly between the NMFS and MRAG methods (details are described in Patrick et al. 2009, and Rosenberg et al. 2009).
 

Lastly, the risk scores themselves are the Euclidean (straight-line) distances from the PSA plot origin to the Productivity-Susceptibility coordinates.  NMFS uses (1,1) as the origin, and MRAG uses (0,0).  As a result, the NMFS PSA risk scores cannot exceed 2.83, while MRAG scores can theoretically be as high as 4.24.  However, this is simply a scaling issue, and one could easily calculate the total PSA risk score the NMFS way by redefining the origin of the plot. 

 

The working group has decided to incorporate PSA into its ABC control rule framework but is still evaluating which of the two PSA methodological approaches is best suited for species and stocks managed by the Council.  It may also decide to use the best attributes of either approach into a combined PSA score instead of having to choose between the NMFS or MRAG approaches.
 

APPROACHES BEING CONSIDERED BY OTHER SSC’s
The working group reviewed ABC methodological approaches being considered by some of the other SSC’s and found the framework recently developed by the South Atlantic Fishery Management Council’s SSC to be the most complete and applicable to Gulf of Mexico fisheries.  The working group will probably recommend adoption of a framework ABC control rule similar to the SAFMC framework .  
The South Atlantic Council’s ABC control rule is comprised of a framework of dimensions (critical characteristics to evaluate) and tiers within each dimension that reflect the range of information available.  Each tier is assigned a score, and scores are summed across stocks to provide an overall adjustment to the acceptable probability of overfishing, which is then used to calculate the buffer between the ABC and OFL.  Table 1 shows a summary of the dimensions, tiers and points currently being considered in the South Atlantic Council’s ABC control rule.  In addition, their control rule contains a “Depletion Threshold” which states that no fishing would be allowed (i.e., ABC=0) if a stock’s biomass is at or below 10% of the estimated virgin biomass.

It is important to note that this ABC control rule is applicable only when the OFL can be stated in weight—i.e., estimates of FMSY and stock biomass are available—and some measure of statistical uncertainty about the OFL can be estimated.  In the SAFMC procedure, the uncertainty buffer (or difference between OFL and ABC) is expressed in terms of a reduction in the “probability of overfishing” (P*) as defined in Shertzer et al. 2008.  Consequently, this approach is applicable only to relatively “data-rich” stocks for which stock assessments are available.  The South Atlantic Council’s SSC is still discussing ways to consistently apply this or a similar methodology to stocks for which the OFL or its statistical uncertainty cannot be estimated—i.e., “data-poor” stocks.
STATUS OF THE GULF COUNCIL’S DRAFT ABC CONTROL RULE
The working group has decided to adopt the basic structure of the South Atlantic Council’s ABC control rule but proposes the following modifications:
· Consider adding two additional dimensions to the framework: 
1. Fishery Interactions: to further incorporate issues related to gear selectivity, gear interactions, etc.
2. Ecological Function: to better integrate ecological attributes, ecosystem functions, etc.
Inclusion of these two additional dimensions is still under discussion and needs further input from Harry Blanchet and Jim Cowan.  Joe Powers also brought up good points regarding the integration of ecosystem components but we still need to find a way to handle this, i.e., do we come up with another dimension or add additional tiers to existing dimensions?  What specific ecosystem attributes do we want to consider?
· Refine tiers 1 and 2 under the “Stock Status” dimension to better define how close to benchmarks are stocks that are not overfished or undergoing overfishing.  
Steven Atran sent me his comments on this and the revised tiers can be found in Table 2 below.
· Refine tiers under the “Characterization of Uncertainty” dimension to better reflect uncertainties associated with retrospective patterns, and model choice/model structure (i.e., expand the tiers within this dimension to reflect uncertainties associated with process error as well as observation error).  
I remember some comments on this from Mike Prager and Shannon Cass-Calay but need more specific text to add to Table 2.
· Use a decision tree approach or simply split the framework into two main branches: (1) dimensions and tiers that are applicable to data-rich species, and (2) dimensions and tiers that are applicable to data-poor species.  
I took a first shot at this and generated tables 2 and 3 below for data-rich and data-poor species, respectively.  However, the scores associated with dimensions and tiers in Table 3 are somewhat meaningless at this point.  The SA‘s SSC system was originally developed to subtract percentage points from a P* of 50% (the default P* value associated with MSY estimates coming out of assessments).  So, without a MSY estimate and the possibility of applying the P* method the scores in Table 3 are meaningless.  Please go through tables 2 and 3 below and provide me with your comments/suggestions.
LIST OF ACTION ITEMS TO BE COMPLETED
1. Work with the Gulf Council to Define Acceptable Levels of Risk: as explained above, Julie Morris is taking the lead on this issue.  We are meeting on Monday (Sept. 28th) to review progress to date, decide how to best integrate her input/ideas into this report, as well as prepare an outline of our Oct. 19th presentation to the Council’s Sustainable Fisheries Committee.
2. Data-Poor Species: it will be difficult to come up with meaningful OFL (i.e., MSY) proxies and quantitative uncertainty estimates for data-poor species.  The draft Generic ACL Scoping Document explores the use of recent average catch history and the Depletion-Corrected Average Catch method (McCall 2009) but both of these approaches have serious shortcomings for application to Gulf of Mexico fisheries.  Perhaps SPR-based MSY proxies can be developed for some data-poor species by using the analytical method proposed by Brooks et al. (2009). [Joe Powers is a co-author and perhaps can help us explore this route]
We may consider the use of surplus production models for species with better catch and effort data.  For species with unreliable catch and effort data we may consider application of the PSA approach as a way to evaluate uncertainties or explore development of stock complexes.
3. Characterization of Uncertainty in Stock Assessments: the tiers under the “Characterization of Uncertainty” dimension will be refined as we get more detail on how uncertainty is being characterized in Gulf of Mexico stock assessments.  SEDAR and NMFS are organizing an “uncertainty procedural workshop” scheduled for the week of Feb. 22nd 2010 to address current limitations so we should expect improvements in how uncertainties are characterized and documented in future stock assessments.
4. Defining Stock Complexes: Gulf Council staff is working with SERO staff to develop meaningful groupings for stock complexes.  However, the working group will need to explore this further and perhaps evaluate the integration of PSA attributes for creating or reorganizing stock complexes.

5. Ecosystem Component Species: stocks listed in an FMP are classified as either ‘‘in the fishery’’ or as an ‘‘ecosystem component’’ (EC).  By default, stocks are considered to be “in the fishery” unless declared EC.  Under the NS1 guidelines, because EC stocks species are not managed in the FMP, ACLs and AMs are not required for those species (i.e., no ABC required).  The option to use EC status is intended to encourage Councils to incorporate ecosystem considerations into FMPs.
Although ABCs are not required for EC stocks the Council will need our input on what species and/or stocks qualify for EC status.
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Table 1. Summary of the ABC control rule recently developed by the South Atlantic Fishery Management Council’s SSC.
	Dimensions
	Tiers
	Pts.

	Assessment Information
	1. Quantitative assessment provides estimates of exploitation and biomass; includes MSY-derived benchmarks.

2. Quantitative assessment provides estimates of either exploitation or biomass, but not MSY benchmarks; requires proxy reference points.

3. Quantitative assessment that provides relative measures of exploitation or biomass; absolute measures of status are unavailable; references may be based on proxy.

4. Reliable catch history available

5. Scarce or unreliable catch records
	0

-2.5


-5

-7.5

-10

	Characterization of Uncertainty
	1. Complete. Uncertainty in both assessment inputs and environmental conditions are included.  (No currently assessed stocks meet this level.)  

2. High. This tier represents those assessments that include resampling (e.g., bootstrapping or Monte Carlo techniques) of important or critical inputs such as natural mortality, old landings, discard rates, age and growth parameters, etc.  

3. Medium: This tier represents assessments in which key uncertainties are addressed via statistical techniques and sensitivities, but the full uncertainties are not carried forward into the projections and reference point calculations. 

4. Low. Distributions of FMSY and MSY are lacking. 
5. None. This tier represents assessments that only provide single point estimates, with no sensitivities or other evaluation of uncertainties. 
	0


-2.5


-5

-7.5

-10

	Stock Status
	1. Neither overfished nor overfishing: and stock is at high biomass and low exploitation relative to benchmark values.

2. Neither overfished nor overfishing: but stock may be in close proximity to benchmark values.

3. Stock is either overfished or overfishing.

4. Stock is both overfished and overfishing. 

5. Either stock status criterion is unknown. 
	0


-2.5


-5

-7.5

-10

	Productivity and Susceptibility Considerations
	1. Low Risk.  Productivity High, Vulnerability Low, Susceptibility Low 

2. Moderate Risk. Moderate Productivity, Moderate Vulnerability, Moderate Susceptibility

3. High Risk. Low Productivity, High Vulnerability, High Susceptibility
	0

-5


-10


Table 2. Summary of ABC control rule criteria the Gulf Council’s ABC Control Rule Working Group is considering to use for data-rich species (i.e., species for which more complete stock assessments are available)
	Dimensions
	Tiers
	Pts.

	Assessment Information
	1. Quantitative assessment provides estimates of exploitation and biomass; includes MSY-derived benchmarks.

2. Quantitative assessment provides estimates of either exploitation or biomass, but not MSY benchmarks; requires proxy reference points.

3. Quantitative assessment that provides relative measures of exploitation or biomass; absolute measures of status are unavailable; references may be based on proxy.
	0

-2.5


-5



	Characterization of Uncertainty
	1. Complete. Uncertainty in both assessment inputs and environmental conditions are included.  (No currently assessed stocks meet this level.)  

2. High. This tier represents those assessments that include resampling (e.g., bootstrapping or Monte Carlo techniques) of important or critical inputs such as natural mortality, old landings, discard rates, age and growth parameters.  

3. Medium. This tier represents assessments in which key uncertainties are addressed via statistical techniques and sensitivities, but the full uncertainties are not carried forward into the projections and reference point calculations.
	0


-2.5



-5




	Stock Status
	1. Neither overfished nor overfishing: stock biomass is at or above BMSY and fishing mortality rate is at or below FOY.

2. Neither overfished nor overfishing: either stock biomass is below BMSY but at or above MSST, or fishing mortality rate is above FOY but at or below MFMT.

3. Stock is either overfished or overfishing.

4. Stock is both overfished and overfishing. 
	0


-2.5


-5

-7.5

	Productivity and Susceptibility Considerations
	1. Low Risk.  Productivity High, Vulnerability Low, Susceptibility Low 

2. Moderate Risk. Moderate Productivity, Moderate Vulnerability, Moderate Susceptibility

3. High Risk. Low Productivity, High Vulnerability, High Susceptibility
	0

-5


-10


Table 3. Summary of ABC control rule criteria the Gulf Council’s ABC Control Rule Working Group is exploring for use with data-poor species (i.e., species for which stock assessments are not available).
	Dimensions
	Tiers
	Pts.

	Data Availability 
	1. Reliable catch history available

2. Scarce or unreliable catch records
	-7.5
-10

	Characterization of Uncertainty
	1. Low. Distributions of FMSY and MSY are lacking. 
2. None. This tier represents assessments that only provide single point estimates, with no sensitivities or other evaluation of uncertainties. 
	-7.5

-10

	Stock Status
	1. Neither overfished nor overfishing
2. Stock is either overfished or overfishing.

3. Stock is both overfished and overfishing. 

4. Either stock status criterion is unknown. 
	-2.5

-5

-7.5

-10

	Productivity and Susceptibility Considerations
	1. Low Risk.  Productivity High, Vulnerability Low, Susceptibility Low 

2. Moderate Risk. Moderate Productivity, Moderate Vulnerability, Moderate Susceptibility

3. High Risk. Low Productivity, High Vulnerability, High Susceptibility
	0

-5


-10
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