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Executive Summary

The ACCSP Percent Standard Error (PSE) project began in 2012 to establish standards for PSE in the use
of recreational data that are applicable to the various management needs of state and federal
stakeholders. Since 1994, ASMFC guidance supported the use of recreational estimates when PSE was
less than or equal to 20%. In 2012, the Marine Recreational Information Program (MRIP) utilized a new
weighted estimation method to re-estimate the catch from 2004 to 2011 to improve accuracy and more
explicitly account for potential biases. Updated MRIP data queries noted that estimates with PSE values
greater than 50% indicate a very imprecise estimate. Therefore ACCSP requested support from MRIP to
investigate the influence of PSE on fisheries assessment and management and develop updated
guidance on the use of catch estimates with variable precision.

The ACCSP PSE Steering Committee oversaw the development of a computational model to evaluate
how different levels of PSE affect the stock assessment and management of fisheries. The management
strategy evaluation (MSE) model was completed in January 2014. The ACCSP convened a workshop of
fisheries stock assessment scientists and fishery managers in September 2014 to present the empirical
model results and supporting presentations. These presentations included the current use of PSE in
fisheries stock assessments, incorporating uncertainty in fisheries management from the National
Standard One perspective, and the use of PSE in the Council process.

Workshop participants discussed a variety of perspectives from technical assessment to management
decisions and supported the approach to evaluate PSE targets using the MSE simulation model. In this
model there were 189 scenarios run at seven PSE levels, three life histories, three sizes of recreational
fishery and three levels of fishing intensity. In general, model estimates are more reliable (unbiased) for
input data with PSEs up to 40-60%. Higher values (>=60%) of recreational data precision were tolerated
for species with a shorter life history and smaller recreational fishery component.

Roundtable discussions by regions (North Atlantic, Mid-Atlantic, and South Atlantic / Gulf of Mexico)
suggest general agreement by all regions that data with a PSE of 40% or below provides for valid input
to stock assessment models. Data with PSE values between 40% and 60% may be used with caution
using sensitivity analysis or other methods to mitigate potential biases and allow for flexibility in the
assessment process. Data with a PSE of 60% and above should only be used with extreme caution, and
participants recognized the need for additional guidance on actions to mitigate management risks in
high PSE situations.

The workshop improved the understanding of how recreational data precision impacts scientific
uncertainty in stock assessments, and provided guidance for use of PSE in stock assessments. However,
workshop participants did not reach consensus on a single target PSE that could be considered
acceptable in all situations. Regarding management actions, participants identified common themes
and recommendations for further exploration and development.

This report and workshop presentations are available on the ACCSP website at:
http://www.accsp.org/recreational-fisheries?key=fisheries.
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Project objectives and scope

The ACCSP Percent Standard Error (PSE) project aims to establish standards for PSE in the use of
recreational data that are applicable to the various management needs of state and federal
stakeholders. Previous 'targets' of percent standard error (PSE) for recreational data collection on the
Atlantic and Gulf coasts were based on a workshop conducted by the Atlantic States Marine Fisheries
Commission in 1994. Later, the ASMFC and ACCSP derived a general target of PSE <= 20% which has
been the de facto standard ever since. Changes in fisheries management, dictated by both state and
federal law, have required substantial changes in both commercial and recreational data collection.
Commercial collection has moved to a universal trip level standard. Recreational data collection and
estimation methodologies are evolving through the MRIP process. A new estimate calculation
methodology was implemented in 2012 to improve accuracy of the catch and PSE estimates. Prior to
2012, precision was over-estimated (PSE was under-estimated). Since that time, the MRIP data queries
note that PSE values greater than 50 indicate a very imprecise estimate. ACCSP requested support from
MRIP to investigate the influence of PSE on fisheries assessment and management and develop updated
guidance on the use of catch estimates with variable precision.

The PSE Steering Committee recommended the development of a computational model to evaluate how
different levels of PSE affect the stock assessment and management of fisheries. Specifically, exploring a
range of PSEs for recreational harvest estimates, the effect this uncertainty has on the estimation of
important quantities from traditional stock assessment approaches (biomass estimates, exploitation
rates, reference points), and how error in stock assessment estimates can impact the management of a
stock. This modeling approach is called management strategy evaluation (MSE) and the selected
contractor (Wiedenmann, 2012) had experience in the development and application of MSE models for
testing harvest control rules used to determine the acceptable biological catch (ABC) in data-rich and —
poor situations (Wilberg et al. 2011). The PSE adapted model was completed in January 2014 and the
outputs and summary report were distributed to workshop participants as baseline information.

The goal of the workshop was to improve the understanding of how recreational data precision impacts
scientific and management uncertainty, with the specific objective to develop informed consensus on
target PSE values for use of data in stock assessments and fishery management. The intended audience
included a blend of technical and management perspectives. Presentations were chosen to provide
context of the current use of PSE in fisheries and support discussion and development of target PSE
levels.

Marine Recreational Information Program (MRIP) Process & Perspective
Summary of Presentation by Gordon C. Colvin, ECS-Federal, Inc.

The Marine Recreational Information Program (MRIP) was established in 2008 with approval of its initial
Implementation Plan (IP) by the MRIP Executive Steering Committee (ESC). The ESC is comprised of
senior managers from NOAA Fisheries, partner organizations, and the Marine Fisheries Advisory
Committee, and provides overall management of the program. Per the IP, MRIP’s strategy has been to
initially prioritize and focus efforts on developing, testing and approving or “certifying” survey methods
that addressed the fundamental design findings and recommendations from the 2006 National Research
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Council’s “Review of Recreational Fisheries Survey methods”. Following successful development of
improved survey designs, the new methods would be implemented as appropriate, based on regional
needs. As a final step, regions would identify additional requirements for expanded data collection to
address improving the timeliness of production of catch estimates, increased precision of estimates,
expanded survey coverage, and special needs for rare event and pulse fisheries, etc.

MRIP has made substantial progress in addressing the fundamental design recommendations for the
Atlantic and Gulf coast surveys. In 2012, a new weighted estimation method was developed and
utilized to re-estimate the catch from 2004 to 2011. In 2013, a new access point angler intercept survey
design, which further addressed sources of potential bias in estimates of catch rate per trip, was
completed and implemented. In 2014, pilot study work on development of a new mail effort survey
design to replace the coastal household telephone survey was completed. Implementation of these
improvements substantially completes the process of addressing the fundamental design
recommendations of the National Research Council and pave the way for consideration of expanded
data collection. Anticipating the need for regional decision making to select certified methods for
implementation and to prioritize expanded data collection methods, the ESC conducted a workshop in
2013 to develop a recommended approach for regional implementation of MRIP. The workshop
recommended that regional data collection partnerships, including ACCSP, be the primary vehicle for
determining the best fit survey methodologies and to set priorities for enhanced data collection in each
region. In 2012, ACCSP had updated its recreational data collection standards, including provisions that
addressed the initial MRIP improvements. The 2012 standards also addressed certain of the
supplemental data collection needs, including seasonal coverage, geographic coverage and timeliness.
At that time, ACCSP considered updating standards for precision of recreational catch estimates but
deferred adoption of a revised standard pending a more comprehensive assessment of cost and benefits
associated with establishing a precision standard. Consideration of a precision standard at this
workshop is consistent with both MRIP’s current implementation status and MRIP’s implementation
strategy whereby regional partners assess supplemental data collection needs and priorities.

Review of Precision use in Stock Assessments
Summary of Presentation by Dr. Katie Drew, ASMFC

Members of the ACCSP Recreational Technical Committee reached out to science and management staff
at the federal Councils, the Atlantic States Marine Fisheries Commission, and state wildlife and fisheries
agencies to determine how MRIP PSEs are used in stock assessment and fisheries management at the
federal, interstate, and state level.

The Committee found there is no consistent policy across management entities, and even within an
agency, the use of PSEs is driven by the needs of a given species and its fishery. Many agencies do use
PSEs both quantitatively and qualitatively to inform their assessments and/or management. In addition,
there is interest in formalizing more rigorous guidelines for use of PSEs in management practice.



Relative Standard Error in Health Statistics
Summary of Presentation by Geoff White, ACCSP

In regards to standard error, published examples of industry-specific risk tolerance, or criteria for use of
data in analysis are rare. However, a series of publications on health statistics reviewed the criteria for
data suppression from 22 major data contributors performing surveys of human population in the
United States. Data not meeting various criteria were either not reported or excluded from analysis. In
the case of recreational fisheries, all of the data are reported, but developing guidance on measures of
precision for use (or exclusion) supports the goals of the PSE workshop. Of the health data sources
reviewed, many of those with criteria used an RSE >= 30% for data suppression, and some also included
a sample size limitation, such as n < 50.

The Authors noted there was no national standard for deciding when RSE was too large, and supported
flexibility of analysts to judge when the data was precise and stable enough for use in analyses. The
Utah Health Department uses variable criteria for reporting survey data, where minimum criteria are
used to measure gross changes over time, and recommend caution when data between 30-50% RSE.
Strict criteria are to be used for policy decisions impacting many people, and measuring small changes
over time and use RSE <30%. During the workshop, participants were asked to consider that the
National Center for Health Statistics suggests minimum criteria to release or include data was a RSE of
less than or equal to 30%.

Summary of Management Scenario Evaluation Model
Summary of Presentation by Dr. John Weidenmann, Rutgers University

Estimates of harvest in many recreational fisheries are often associated with a high degree of
uncertainty. Accurate estimates of harvest in recreational fisheries are important for the effective
assessment and management of species of recreational importance. For this study, a simulation model
was developed to evaluate the effects of uncertainty in recreational harvest estimates on the
assessment and management processes, and how these effects depend on the relative size of the
recreational harvest for a stock. The model was run for three different species life histories (“fast”,
“medium”, and “slow”), three sizes of the recreational fishery (with landings comprising 30, 60 and 90%
of the total, on average), and varying levels of uncertainty in recreational landings estimates (PSEs of 20,
30, 40, 50, 60, 80, and 100%). Results of this work suggest that PSEs above 60 produce unreliable
estimates of population status, such that inclusion of catch estimates with this level of uncertainty in an
assessment may result in a biased estimate from the assessment, which may impact the management
process for a stock. In general, model estimates are more reliable (unbiased) for PSEs below between
40% and 60%, with the specific upper limit dependent on the scenario being explored. Finally, the
selection of a particular threshold PSE based on this study requires having clear objectives and specified
levels of risk to effectively interpret the broad range of performance measures calculated.

It is difficult to characterize all potential sources of uncertainty that might influence stock assessment
estimates. The work here focused on uncertainty in recreational estimates, while all other uncertain
inputs assumed the same level of uncertainty across model scenarios. Other potential sources of
uncertainty in assessment estimates include biased input data or incorrect model assumptions.
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Incorporating all potential sources of error is not feasible in this type of modeling work, and the PSE
thresholds identified in this work should be treated as optimistic. It is also important to emphasize that
the PSE thresholds identified here were based on their effects on stock assessment estimates. This work
did not explore the impact that uncertainty in recreational harvests and discards have on the
interpretation of the success or failure of regulations (minimum size or bag limits and seasonal closures),
as many states adjust regulations annually based on the estimated harvest relative to the target from
the previous year.

Incorporating uncertainty in fisheries management — National Standard 1

perspective
Summary of Presentation by Wesley S. Patrick, NOAA Office of Sustainable Fisheries

Marine fisheries management is based on a system of target and limit reference points, which contain
significant amounts of scientific and management uncertainty that fishery managers must address (see
Table 1). In the United States, these target and limit reference points are based on the Annual Catch
Limit (ACL) framework (Figure 1), which was mandated by the Magnuson-Stevens Fishery Conservation
and Management Act in 2009 (MSA; 16 U.S.C. 1801 et al.). Within this ACL framework, scientific
uncertainty is accounted for in the setting of the Acceptable Biological Catch (ABC), while management
uncertainty is accounted for in the setting of the Annual Catch Target (ACT) (Methot et al. 2013).

The National Standard 1 guidelines, which operationalize the ACL mandates of the MSA, describe the
process by which scientific and management uncertainty are accounted for within a science-
management feedback loop (Figure 2). In general, this process begins with a Fishery Management
Council developing an ABC risk policy that describes how conservative it wants to be in accounting for
scientific uncertainty. The Fishery Management Council’s Scientific and Statistical Committee (SSC) then
uses the risk policy to construct an ABC control rule and specify the ABC for a stock. In most cases, the
process results in an ABC that has a 30% to 45% probability of overfishing the stock (Carmichael and
Fenske 2011). The maximum probability of overfishing allowed under the National Standard 1 guidelines
(Federal Register 2009, Methot et al. 2013) is50%.

The process of accounting for management uncertainty is less formal and does not include an ACT risk
policy, nor does it necessarily require that an ACT control rule be developed. This is likely because ACTs
are not mandated by the MSA. However, several Fishery Management Councils recognize the
importance of accounting for management uncertainty in preventing overfishing (Fisheries Forum 2012).
The process used by Fishery Management Councils varies from region to region, but generally involves
either reducing the ACL from the ABC, or setting an ACT below the ACL based on qualitative or semi-
guantitative analyses. Some examples include:

e The Western Pacific Fishery Management Council (WESPAC) established a Social, Economic,
Ecological, and Management (SEEM) working group comprised of social scientists, economists,
WESPAC staff, and fisheries resource managers that uses a score-card system to identify region-
specific considerations in specifying how ACTs can be reduced from ACLs. Currently, Hawaii’s
deep seven stock complex is the only fishery with sufficient information to support a SEEM
analysis; it had an ACT that was set 6% below the ACL in the 2012-2013 fishing season. For all
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other stocks, the WESPAC reviews the SSC’s ABC choice for each stock, and then recommends
an ACL that takes management uncertainty into account.

e The Gulf of Mexico Fishery Management Council uses a decision table ACL/ACT control rule to
account for management uncertainty. The decision table considers factors like the percentage
of times ACL was exceeded in the past, uncertainty associated with recreational landings (e.g.,
MRIP PSE), and stock status. If the analysis suggests that management uncertainty is a concern,
an ACT is specified, and the ACL is typically set equal to the ABC. When used, ACTs are typically
set 15% to 20% below ACLs for non-catch share fisheries, and 0% to 5% below ACLs for catch-
share fisheries. When a stock’s ACL or ACT is divided into commercial and recreational sector
allocations, the control rule is applied to each sector. For example, in 2012, the commercial
greater amberjack ACT was set 15% below the ACL, whereas the recreational greater amberjack
ACT was set 13% below the ACL. Both sectors had experienced harvest overages in recent years,
but the magnitude of the overages in the different sectors warranted the use of different
buffers.

e The South Atlantic Fishery Management Council specifies ACTs for many of the recreational
fisheries it manages. These ACTs are based on MRIP PSE values. The degree of the ACT
reduction from the ACL ranges between 0% and 50%, depending on the MRIP PSE value. The
South Atlantic Council uses these ACTs for performance monitoring, rather than as soft or hard
limits that would trigger an accountability measure (e.g., trip or bag-limit reduction, area
closures, etc.).

e The Mid-Atlantic Fishery Management Council (MAFMC) relies on its Species Monitoring
Committee to qualitatively determine if an ACT needs to be set for a fishery, and if so, by how
much. For example, in 2013 the Species Monitoring Committee recommended to the MAFMC
that the Atlantic mackerel fishery set an ACT that was 90% of the ACL to account for
management uncertainty. All other stocks had ACTs set equal to the ACLs because actual
harvests were historically less than the ACLs.

e The New England Fishery Management Council sets ACLs equal to the ABCs for most of the
stocks it manages, because they are thought to have low levels of management uncertainty.
Other New England stocks incorporate explicit buffers into their ACT-ACL specifications process
for management uncertainty considerations. Some fisheries, like Atlantic herring and small-
mesh multi-species fisheries, have an ACL that is 5% less than the ABC. Fisheries like monkfish
and the Northeast skate complexes have ACTs that range between 13% and 25% less than the
ACL.

In summary, the National Standard guidelines recommend that Fishery Management Councils account
for scientific and management uncertainty through the use of the ACL framework. The process used to
account for scientific uncertainty includes the specification of an ABC risk policy and ABC control rule,
while the process for management uncertainty is less structured and varies from region to region.



Use of Precision in Council Process
Summary of presentation by Dr. Richard Seagraves, MAFMC

The reauthorization of the Magnuson-Stevens Fishery Conservation and Management Act (MSA) in 2006
included new requirements for ACLs and AMs and other provisions designed to prevent and end
overfishing in US federally managed fisheries (16 U.S.C. §1853(a)(15)). As a result, NOAA’s National
Marine Fisheries Service (NMFS) revised guidance for implementing National Standard 1 (74 FR 3178;
January 16, 2009; NS1 guidelines) which became effective February 17, 2009. To address the MSA
requirements and the revised National Standard 1 guidance, the Mid-Atlantic Fishery Management
Council (Council) implemented an Omnibus Amendment that specified mechanisms to set acceptable
biological catch (ABC), annual catch limits (ACLs), and accountability measures (AMs) for Atlantic
mackerel, butterfish, Atlantic bluefish, spiny dogfish, summer flounder, scup, black sea bass, Atlantic
surfclam, ocean quahog, and tilefish

The Omnibus Amendment formalized the process of addressing scientific and management uncertainty
when setting catch limits for the upcoming fishing year(s) and to establish a comprehensive system of
accountability for catch (including both landings and discards) relative to those limits, for each of the
managed resources subject to this requirement. Specifically, the Omnibus Amendment: (1) established
ABC control rules, (2) established a Council risk policy, which is one variable needed for the ABC control
rules, (3) established ACL(s), (4) established a system of comprehensive accountability, which addresses
all components of the catch, (5) described the process by which the performance of the annual catch
limit and comprehensive accountability system will be reviewed, and (6) described the process to
modify the measures above in 1-5 in the future.

The Council worked with its Scientific and Statistical Committee (SSC) to develop an approach to derive
ABC through a set of four levels, which is applied to each of the managed resources. The levels are
based on the information available to assess the stock as well as other relevant information. In general,
higher levels will contain assessments with greater detail and lower scientific uncertainty while lower
levels have less robust assessments with higher associated scientific uncertainties. When a new stock
assessment completes peer-review for any of the managed resources, the SSC is responsible for
determining to which level the assessment belongs. Then the processes described within each level are
used to calculate ABC. For the upper levels, this applies a distribution of the overfishing limit (OFL) and a
probability of overfishing based on a Council risk policy. For the lowest level, alternative types of
approaches must be applied to derive ABC. In the NS1 Guidelines response to comment 42 (74 FR 3191;
January 16, 2009), it is stated, “The SSC must recommend an ABC to the Council after the Council
advises the SSC what would be the acceptable probability that a catch equal to the ABC would result in
overfishing. This risk policy is part of the required ABC control rule.” As such, the Council adopted a
formal risk policy which defines the Council’s tolerance for overfishing for the managed resources.

A multi-level approach is used for setting an ABC for each Mid-Atlantic stock, based on the overall level
of scientific uncertainty associated with its assessment. The stock assessment provides estimates of the
maximum fishing mortality threshold (MFMT) and future biomass, the probability distributions of these
estimates, the probability distribution of the overfishing limit (OFL; level of catch that would achieve
MFMT given the current or future biomass), and a description of factors considered and methods used
to estimate their distributions. The multi-level approach defines four levels of overall assessment
uncertainty defined by characteristics of the stock assessment and determination by the SSC that the
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uncertainty in the probability distribution of OFL adequately represents best available science. The
procedure used to determine ABCs is different in each level of the methods framework. The SSC
determines to which level the assessment for a particular stock belongs when setting single or multi-
year ABC specifications and a description of the justification for assignment to a level must be provided
with the ABC recommendation. The ABC recommendations should be more precautionary as an
assessment moves from level 1 to level 4. Recommendations for ABC may be made for up to 3 years for
all of the managed resources except spiny dogfish which may be specified for up to 5 years. The
rationale for assigning an assessment to a level will be reviewed each time an ABC determination is
made.

The levels of stock assessments, their characteristics, and procedures for determining ABCs are defined
as follows:

Level 1: Level 1 represents the highest level to which an assessment can be assigned. Assignment of a
stock to this level implies that all important sources of uncertainty are fully and formally captured in the
stock assessment model and the probability distribution of the OFL calculated within the assessment
provides an adequate description of uncertainty of OFL. Accordingly, the OFL distribution will be
estimated directly from the stock assessment. In addition, for a stock assessment to be assigned to
Level 1, the SSC must determine that the OFL probability distribution represents best available science.
Examples of attributes of the stock assessment that would lead to inclusion in Level 1 are: 1) assessment
model structure and any treatment of the data prior to inclusion in the model includes appropriate and
necessary details of the biology of the stock, the fisheries that exploit the stock, and the data collection
methods; 2) estimation of stock status and reference points integrated in the same framework such that
the OFL calculations promulgate all uncertainties (stock status and reference points) throughout
estimation and forecasting; 3) assessment estimates relevant quantities including Fusy?, OFL, biomass
reference points, stock status, and their respective uncertainties; and 4) substantial retrospective
patterns in the estimates of fishing mortality (F), biomass (B), and recruitment (R) are present in the
stock assessment estimates. The important part of Level 1 is that the precision estimated using a purely
statistical routine will define the OFL probability distribution. Thus, all of the important sources of
uncertainty are formally captured in the stock assessment model. When a Level 1 assessment is
achieved, the assessment results are likely unbiased and fully consider uncertainty in the precision of
estimates. Under Level 1, the ABC will be determined solely on the basis of an acceptable probability of
overfishing (P*), determined by the Council’s risk policy, and the probability distribution of the OFL.

Level 2: Level 2 indicates that an assessment has greater uncertainty than Level 1. Specifically, the
estimation of the probability distribution of the OFL directly from the stock assessment model fails to
include some important sources of uncertainty, necessitating expert judgment during the preparation of
the stock assessment, and the OFL probability distribution is deemed best available science by the SSC.
Examples of attributes of the stock assessment that would lead to inclusion in Level 2 are: 1)key features
of the biology of the stock, the fisheries that exploit it, or the data collection methods are missing from

L with justification, Fmsy may be replaced with an alternative maximum fishing mortality threshold to define the
OFL.

2 An updated description of the MAFMC ABC Control Rule framework can be found at:
http://www.mafmc.org/s/2015-09-11-MAFMC-ABC.pdf.
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the stock assessment; 2) assessment estimates relevant quantities, including reference points (which
may be proxies) and stock status, together with their respective uncertainties, but the uncertainty is not
fully promulgated through the model or some important sources may be lacking; 3) estimates of the
precision of biomass, fishing mortality rates, and their respective reference points are provided in the
stock assessment; and 4) accuracy of the MFMT and future biomass is estimated in the stock assessment
by using ad hoc methods. In this level, ABC is determined by using the Council’s risk policy, as with a
Level 1 assessment, but with the OFL probability distribution based on the specified distribution in the
stock assessment.

Level 3: Attributes of a stock assessment that would lead to inclusion in Level 3 are the same as Level 2,
except that the assessment does not contain estimates of the probability distribution of the OFL or the
probability distribution provided does not, in the opinion of the SSC, adequately reflect uncertainty in
the OFL estimate. Assessments in this level are judged to over- or underestimate the accuracy of the
OFL. The SSC can adjust the distribution of the OFL and develop an ABC recommendation by applying
the Council’s risk policy (see below) to the modified OFL probability distribution. The SSC developed a
set of default levels of uncertainty in the OFL probability distribution for this level based on literature
review and a continuing evaluation of ABC control rules. A control rule of 75 percent of Fusy may be
applied as a default if an OFL distribution cannot be developed.

Level 4: Stock assessments in Level 4 are deemed to have reliable estimates of trends in abundance and
catch, but absolute abundance, fishing mortality rates, and reference points are suspect or absent.
Additionally, there are limited circumstances that may not fit the standard approaches to specification
of reference points and management measures set forth in these guidelines (i.e., ABC determination). In
these circumstances, the SSC may propose alternative approaches for satisfying the NS1 requirements
of the MSA than those set forth in the NS1 guidelines. In particular, stocks in this level do not have point
estimates of the OFL or probability distributions of the OFL that are considered best available science. In
most cases, stock assessments that fail peer review or are deemed highly uncertain by the SSC will be
assigned to this level. Examples of potential attributes for inclusion in this category are: 1)assessment
approach is missing essential features of the biology of the stock, characteristics of data collection, and
the fisheries that exploit it; 2) stock status and reference points are estimated, but are not considered
reliable; 3) assessment may estimate some relevant quantities including biomass, fishing mortality or
relative abundance, but only trends are deemed reliable; 4) large retrospective patterns usually present;
and 5) uncertainty may or may not be considered, but estimates of uncertainty are probably
substantially underestimated. In this level, a simple control rule is used based on biomass and catch
history and the Council’s risk policy.

The SSC determines, based on the assessment level to which a stock is classified, the specifics of the
control rule to specify ABC that would be expected to attain the probability of overfishing specified in
the Council's risk policy. The SSC may deviate from the above control rule methods framework or level
criteria and recommend an ABC that differs from the result of the ABC control rule calculation, but must
provide justification for doing so.

Under this framework, a stock replenishment threshold defined as the ratio of B/Bmsy = 0.10, is utilized
to ensure the stock does not reach low levels from which it cannot recover. The probability of
overfishing will be 0 percent if the ratio of B/Bwmsy is less than or equal to 0.10. Probability of overfishing
increases linearly for stock defined as typical as the ratio of B/Bwmsy increases, until the inflection point of



B/Bwmsy = 1.0 is reached and a 40 percent probability of overfishing is utilized for ratios equal to or
greater than 1.0. Probability of overfishing increases linearly for stock defined as atypical as the ratio of
B/Bwmsy increases, until the inflection point of B/Busy = 1.0 is reached and a 35 percent probability of
overfishing is utilized for ratios equal to or greater than 1.0. The SSC will determine whether a stock is
typical or atypical each time an ABC is recommended. Generally speaking, an atypical stock has a life
history strategy that results in greater vulnerability to exploitation, and whose life history has not been
fully addressed through the stock assessment and biological reference point development process.

In addition, for managed resources that are under rebuilding plans, the upper limit on the probability of
exceeding Fresuip is 50 percent unless modified to a lesser value (i.e., higher probability of not exceeding
Fresuip) through a rebuilding plan amendment. In instances where the SSC derives a more restrictive ABC
recommendation, based on the application of the ABC control rule methods framework and risk policy,
than the ABC derived from the use of Fgresuip at the MAFMC-specified overfishing risk level, the SSC shall
recommend to the MAFMC the lower of the ABC values.

Mid-Atlantic Council’s Risk Policy
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The primary question is how the precision of recreational catch estimates affects both the calculation of
ABC and the invocation of accountability measures (i.e., if annual catch limits are exceeded). For species
with stock assessments deemed by the SSC as level 1, uncertainty in recreational catch estimates is
propagated forward in uncertainty in the catch projections (yield) at the overfishing limit (Fms, or proxy) .
Given the current Council procedure for deriving ABC, greater uncertainty in catch will tend to decrease
the precision of the OFL estimate and (all else equal), will result in a greater buffer between ABC and
OFL (i.e., will result in lower allowable yields given the Council’s tolerance for risk). The degree of this
impact depends on the proportion of total catch from the recreational sector and the magnitude of the



CV of the OFL. However, currently the imprecise nature of recreational catch estimates has little to no
impact on ABC calculations because none of the peer reviewed and accepted quantitative stock
assessments for Mid-Atlantic species are classified as level 1. Consequently all ABC calculations are
made following the procedures outlined for level 3 stock assessments where an assumed value for the
precision of the OFL estimate is used to derive ABC. Thus, the statistical veracity of recreational catch
estimates currently does not directly affect the calculation of ABC for Mid-Atlantic species (i.e., the CV
assumed by the SSC dictates the size of the buffer between ABC and OFL). In the case of accountability
measures, the Omnibus Amendment makes no distinction between catch overages derived from
estimates of high or low precision. That is, all deviations from catch limits are treated equally
irrespective of precision.

Workshop Summary

Throughout the workshop participants discussed a variety of perspectives from technical assessment to
management decisions. Issues related to guidance on data precision ranged along the axis of slow to
fast life history and northern to southern fisheries. However, all participants supported the approach to
evaluate PSE targets using the MSE simulation model with known true values and a range of treatments
tested. In this model there were 189 scenarios run at seven PSE levels, three life histories, three sizes of
recreational fishery and three levels of fishing intensity. In general, model estimates are more reliable
(unbiased) for input data with PSEs up to 40-60%. Generally, the MSE model results noted that higher
values (>=60%) of recreational data precision were tolerated for species with a shorter life history and
smaller recreational fishery component.

Roundtable discussions by regions (North Atlantic, Mid-Atlantic, and South Atlantic / Gulf of Mexico)
suggest general agreement by all regions that data with a PSE of 40% or below provides for valid input
to stock assessment models. Data with PSE values between 40% and 60% may be used with caution
using sensitivity analysis or other methods to mitigate potential biases and allow for flexibility in the
assessment process. Data with a PSE of 60% and above should only be used with extreme caution such
as in cases where a smaller recreational fishery would minimize the effect of the more variable
recreational catch estimates. However, participants recognized the need for additional guidance on
actions to mitigate risks in high PSE situations.

Further, given the desire for flexibility and case by case risk evaluation, participants agreed that fisheries
management approaches should match the precision of the data temporally and spatially. Put another
way, fishing regulations should be set in ways that can be measured and distinguished at the precision
of the data. Participants also agreed that more standardized methods to include measures of precision
would be beneficial.

It became clear that the large number of factors affecting the success of a fisheries stock assessment
and management program made it difficult to set a single threshold PSE to be applied in all situations.
The group recognized that even in situations where input data had low PSE measures, that the
assessment and regulations may not accomplish intended results due to other factors. Additional work
will be required to clarify guidance on appropriate measures of precision for data use, including species
life history, the geographical scope of the management action, or determination of conservation
equivalency.



Guidance for use of PSE in fisheries stock assessments

There was significant progress during the workshop on guidance on PSE use in the stock assessment
process. Participants noted that data and assessment reviews are likely to address outlier values within
a wave or location using smoothing techniques. Also, assessment model parameters tended to provide
for some adjustment or smoothing of data with higher PSE values. While no perfect threshold PSE value
could be recommended, there was consensus to use ranges of data precision for guidance. In some
cases, the regional round table discussions varied and noted a need for regional flexibility in the
approach taken due to the length of the growth and fishing season and the life history of more
temperate fishes.

Workshop attendees provided technical expertise and recommendations for use of data in assessments
with PSE in three broad ranges. Most current assessment methods are capable of incorporating
uncertainty in catch estimates through a statistical framework. However, few assessments use the
empirical PSE values from MRIP; most use an ad-hoc CV chosen based on expert opinion. This approach
was deemed valid for PSE less than or equal to 40%, and there are current processes to use data with
PSE values in this range. Generally, the MSE model noted that PSE values below 40% did not provide
significantly different assessment results and those data are appropriate for use in stock assessments.
This was surprising to many participants, yet closely matches previous data caveats on the MRIP web
gueries urging caution when PSE >= 50%.

In situations where PSE falls between 40% and 60% workshop participants urged a cautious approach
and suggested additional examination of the data and results by the assessment team to mitigate
potential biases. For example, species life history and percentage of total catch from the recreational
fishery may provide ancillary information to support the use of data with mid-range PSE values. Finally,
the group suggested data with a PSE above 60% should only be used with extreme caution, or only in
cases with a low percentage of recreational fishing. One suggested method to mitigate high PSE is to
pool the analysis to larger temporal and spatial scales.

While these ranges of PSE were considered generally applicable, participants noted the need for
additional input and suggested alignment of PSE target values to species life history and assessment
geographical scale. Discussion of applying a standard precautionary buffer to data prior to the
assessment was not supported. The group noted that stock assessment scientists should not
incorporate precautionary approaches when PSE are high, as precision should be addressed by
committees such as the Council Science and Statistical Committees through allowable biological catch
(ABC) control rule or other stock assessment review committees.

Recommendations for use of PSE in management actions

Workshop objectives included discussion of how much management uncertainty may be affected by
recreational data precision, and if possible, to develop guidance on what level of PSE is tolerable within
the context of management uncertainty. The common themes on this topic supported the following
recommendations:



Management Scenario Evaluation (MSE) frameworks are a useful tool to evaluate data and
management implications, especially for fisheries under quota management;

A single threshold PSE value could not be recommended because the appropriate PSE value for
a species and management situation depends on the assessment model used, species life
history, stock status, and regulatory framework;

Fisheries management actions should be aligned with the ability to measure the effect of those
regulations on catch removals, and the conservation principle should be applied;

The precision for management measures should be matched to the precision of the assessment.
For example, if the assessment is performed as a coastal unit stock, and the coastal PSE is x%,
then estimates of recreational catch should have x% or lower PSE to enact management
measures at more detailed level (by time period, state, or mode) ;

When management uncertainty is high (e.g. ability to control removals is low) then more precise
criteria for data should be used;

The risk of unnecessary restrictions on harvest regulations does not increase with increasing
PSEs.

Recommendations for further development

Some unresolved concerns were raised during discussion. These items were recommended for an
additional process to gather wider input from the Councils and Commissions. The following
recommendations are grouped by subject area.

MSE Model

Investigate why MSE model bias becomes stronger above PSE of 60%

Investigate variable PSE, such as year to year changes, define average PSE, terminal year PSE
variation, PSE scaled to evaluation periods (steady for 3 yrs then altered), and/or trending PSE
over time

Perform model runs with smaller sample sizes (< 50 vs 50-200) to create age compositions and
evaluate if those results may impact recommendations on biological sampling.

Evaluate if generalized life history parameters used in model would be appropriate for species-
specific use by the regional Councils and Commissions

Update MSE model to incorporate management uncertainty. Currently, removals are assumed
to be equal to the quota, but the ability to monitor and enforce the quota is affected by the PSE,
and actual removals may be more or less than the point value of the quota

Update MSE model to incorporate alternative control rules such as quota setting processes

Fisheries Management

Determine appropriate cautionary approaches to incorporate PSE in management. The MSE
model was developed with all parameters known (without uncertainty). While this helps
interpretation of the effects of PSE on model results, real applications are expected to have
additional uncertainty suggesting a more precautionary level of PSE may be appropriate to
support management actions



e Develop guidance for management actions or approaches to be explored in situations where
PSE values are very high (e.g. in data poor situations how can high recreational PSE be
mitigated?)

o Define implementation options that balance federal (S5C) accountability in setting ACTs with
state and Commission flexibility in setting and measuring catch targets

e C(Clarify a vetting process to obtain confirmation or redirection on PSE workshop proceedings and
model results from the Council SSCs and ASMFC Assessment Science Committee

e Evaluate management actions scaled to precision of the data (e.g. if PSE = 30%, then evaluate
regulations to modify landings by greater than a 30% change)

Future Guidance

e Consider PSE workshop outcomes in the evaluation of optimized recreational survey sample
size and timeliness

e Develop guidance on including PSE in assessment and management frameworks, including the
use of different buffers for data rich and data poor situations.

e Evaluate the effect of current PSEs on management uncertainty in the short term

e Research the need for lower PSE criteria on quota managed or small scale fisheries

e Evaluate management measures that can be effective with input PSE values of 40-60%

e Evaluate PSE guidance for assessment of rare event species, or when PSE exceeds 60%

e Evaluate extreme cases of high PSE for managed species and identify alternative data collection
and/or management approach
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Appendix A: Workshop Terms of Reference

TERMS OF REFERENCE
ACCSP-MRIP RECREATIONAL DATA PRECISION WORKSHOP

1. Evaluate and discuss the effects of PSE on stock assessment and fishery management
performance measures, as explored in a simulation model “Evaluation of the Effects of
Uncertainty in Recreational Harvest Estimates on Fisheries Assessment and Management”.
Quantify how much unidentified risk or conservation principle should be applied relative to
simulation model results. Document relevant group discussion, action items, or
recommendations.

2. Document the current use of sampling precision in fisheries and other industries, and evaluate
situations where PSE requirements are more critical to effectively support stock assessment.

3. Describe the management framework and evaluate options for measuring and tracking landings
overages, including when to trigger accountability measures.

4. Define the threshold(s) of input data precision above which scientific uncertainty negatively
affects stock assessments and/or management uncertainty negatively affects management
action.

5. Determine if a single PSE value can be identified as guidance for generalized application to
recreational fisheries data. If not, evaluate under what circumstances should advice on PSE be
subdivided (e.g. geographic scale (region/state/local), life history, size of recreational fishery)

6. Develop informed consensus on target PSE values for use with recreational fisheries data in
stock assessments and management. Where necessary, provide boundaries on PSE levels based
on a state/region’s contribution to coastwide landings, species life history, fishery
characteristics, or state, Commission, and Council fishery management.

7. Post Workshop: Develop a workshop proceedings document summarizing recommendations on
the use of PSE in fisheries stock assessments and management on the Atlantic Coast.
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