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Summary Report of
Reef Fish Advisory Panel
Gulf of Mexico Fishery Management Council
Webinar Meeting
Tuesday, October 6, 2020
9:00 a.m. – 5:30 p.m.
The Gulf of Mexico (Gulf) Fishery Management Council’s (Council) Reef Fish Advisory Panel
(AP) was convened at 9:00 A.M. on October 6, 2020. The meeting agenda and the minutes from
the October 2, 2019 meeting were approved as written.

Draft Reef Fish Amendment 53: Red Grouper Allocations and Annual Catch
Levels and Targets
Dr. Freeman presented the purpose and need and the current actions and alternatives in Draft
Reef Fish Amendment 53, which examines Gulf red grouper allocations and catch limits. He
also discussed the commercial and recreational sector annual catch limits (ACL) and annual
catch targets (ACT) and the projected recreational sector closure dates that would result from
combined alternative choices in Actions 1 and 2 of the draft amendment.
Mr. Pulver presented preliminary analyses on how changing the current two fish per angler bag
limit to one fish per angler may impact the predicted closure dates for the recreational sector.
This analysis does not account for the aggregate grouper bag limit, and does not include data for
Louisiana and Texas and other factors. Mr. Pulver provided information on the percent of trips
harvesting red grouper for private, charter, and headboat modes from 2017-2019. A total
reduction in annual harvest of 12.7% is predicted with a one red grouper per angler daily bag
limit. The contribution of each mode’s landings to overall red grouper landings was considered
with the analysis, and the charter fleet would be the most heavily impacted by a reduced bag
limit within the recreational sector. An AP member inquired if the bag limit analysis was
applied to the predicted closure dates in Dr. Freeman’s presentation. Mr. Pulver noted that the
current analysis was preliminary, but that some lengthening of the predicted seasons would be
expected.
An AP member asked if red grouper reported landings in 2020 were similar to recent years, to
which another AP member responded that he had observed landings that were slightly below
normal for 2020. It was also noted that reductions in bag limits for other species had not resulted
in substantial season extensions in the past, creating some reticence to decreasing the bag limit in
order to increase the season duration. The AP recounted the concerns expressed by the Gulf
states, and by members of the Gulf Council, about the use of the recreational data generated from
the Marine Recreational Information Program’s (MRIP) Fishing Effort Survey (FES).
Dr. Freeman pointed out that if the recreational sector exceeds its ACL, accountability measures
(AM) would be triggered, and since landings data lag the point in the season during which they
are collected, it may not be possible to close the fishing season before the ACL is met.
Therefore, a season closure may occur the following year, as an accountability measure. Ms.

Martha Guyas (Council representative) stated that it would be helpful for the Council to know if
the AP would be interested in pursuing seasonal closure dates to avoid potential AMs being
triggered. An AP member stated that red grouper biomass seemed cyclical, and that the current
state of the fishery was not bleak. He further stated that the recreational sector needed the season
to be as long as possible, and preferred to avoid triggering AMs. Ms. Guyas commented that
Alternative 3 of Action 1 can be thought of as keeping the status quo of the sector allocations,
using the MRIP-FES data, and using the same timeframe of landings as was used in the current
sector allocations. An AP member stated that since the recreational sector had historically been
landing more fish the stock than was originally thought, the stock was also likely in better shape
than previously thought. The AP did not recommend reallocation using more recent years,
which would include those years during which the individual fishing quota (IFQ) program for
red grouper was in place. The AP then made the following motion, but it was tabled following
further discussion:
Motion: To recommend the Gulf of Mexico Fishery Management Council not consider
changing allocations of red grouper at this time due to inconsistencies between recreational
surveys.
Motion tabled.
Ms. Guyas stated that an alternative other than Alternative 1 needs to be selected, and additional
input by the AP is needed, regardless of what recreational data source is used. It was clarified
that not changing the sector allocation (i.e., selecting Alternative 1 or 2) is still a reallocation,
since it would not accurately reflect the sector landings thought to have occurred from 19862005 using the MRIP-FES data. Mr. Rindone noted that interim analyses for red grouper would
be completed annually, or as requested, by the Southeast Fisheries Science Center (SEFSC),
allowing the Council and the Scientific and Statistical Committee (SSC) to regularly re-examine
red grouper catch limits relative to the spawning stock biomass. A motion to make Alternative 3
of Action 1 the preferred alternative failed. An AP member stated that, within the AP, there was
little confidence in MRIP-FES as the best scientific information available. One AP member
responded that he was confused why there was so much pushback against the SSC’s decision
that FES represented the best scientific information available, and Mr. Rindone noted that the
SSC had a workshop on the evolution of data from CHTS to FES. The AP then decided to offer
a resolution to assist the Council in its decision-making with respect to Action 1:
Resolution: Whereas we the Reef Fish AP have thoroughly considered all the options
in Action 1 of Reef Fish Amendment 53 presented to us, and whereas we have been
unable to reach a consensus due to a lack of confidence in the recreational data used to
inform the proposed allocations in the alternatives. Therefore, be it resolved the Reef
Fish AP cannot recommend any of the proposed alternatives in Action 1.
Resolution passes with unanimous consent.

SEDAR 67: Gulf of Mexico Vermilion Snapper Stock Assessment
Mr. Matt Smith (SEFSC) presented an overview of the SEDAR 67 vermilion snapper stock
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assessment focusing on data inputs and changes made from the previous assessment (SEDAR
45). SEDAR 67 updated the data used in SEDAR 45 through 2017, reconsidered discards and
shrimp bycatch estimates and transitioned from using MRIP-CHTS to FES for recreational
landings. Mr. Smith explained that using the FES shows an increase in landings estimates when
compared to landings estimates in SEDAR 45 but still indicates that the stock condition is
improved since 2014. SEDAR 67 used a combined video survey as a fishery independent index
that showed a broad and persistent increase of biomass that carried over into subsequent years.
This can be attributed to a large recruitment spike in 2015 and 2016. Although this large pulse
of recruits was not seen on all the video surveys, it was also present in other indices used in the
assessment. Discards were included in SEDAR 67 but were not fit to the assessment model; this
allowed for removals due to discarding to be included in the model, but didn’t change the stock
status. Historically, fishing mortality was attributed mostly to shrimp bycatch; however, most
removals are now dominated by the Gulf recreational fleet since 2010. Overall, the assessment
showed that the vermilion snapper stock is not overfished or experiencing overfishing.
Projections were made for catch advice starting in 2021. Mr. Smith explained that the use of
MRIP-FES recreational data accounts for a majority of the increase in future yields; though,
some of the increase can also be attributed to a large influx of vermilion snapper from the high
recruitment events in 2015 and 2016. However, it is difficult to determine how much of the
increase in allowable harvest is associated with the change in data currency and how much is
associated with the increase in biomass.
AP members voiced concerns about the sustainability of the stock based on the increase in yield
streams. Again, Mr. Smith stated that much of the increase is related to the change in
recreational data systems and would not affect the sustainability of the stock. An AP member
asked if harvest estimates often reach the ACL or exceed it. Mr. Rindone said that landings have
approached the ACL in recent years but stock ACL has only been exceeded once by
approximately 3% in 2018.
Ms. Somerset reviewed the action and alternatives in the draft framework action, which will be
presented to the Council at the November meeting. The framework action examines modifying
the vermilion snapper ACL based on the results of SEDAR 67. Since the Gulf vermilion snapper
stock is considered healthy (i.e., not overfished or experiencing overfishing), an ACT is not
being considered for use in managing the stock. Ms. Somerset also reviewed the results of the
Council’s Something’s Fishy tool, which indicated that most anglers across the Gulf have
observed positive trends in the vermilion population.
The AP acknowledged that that vermilion snapper does not have sector allocations, and thus
there are not expected to be concerns with allocation resulting from the use of MRIP-FES
recreational data to track and landings for the recreational sectors. Since some of the increase in
stock biomass is due to the vermilion snapper record recruitment years in 2015 and 2016, AP
members asked what the estimated size of those fish would be now. The vermilion snapper
spawned in those years would be expected to begin entering the fishery in approximately 2021 as
five- or six-year-old fish approximately 10 to 13 inches in total length. AP members agreed that
the fishery seems to be sustainable and it would not hurt the stock to increase the ACL.
Motion: to make Alternative 2 the preferred alternative.
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Alternative 2: Modify the OFL, ABC, and ACL for vermilion snapper based on
recommendations from the SSC for 2021 to 2025. The stock ABC is equivalent to
the OY, and the ACL equals the ABC.

Motion carried 7 to 6.

SEDAR 64: Southeastern US Yellowtail Snapper Stock Assessment
Staff briefed the AP on the status of the SEDAR 64: Southeastern US Yellowtail Snapper stock
assessment. The assessment has been completed, but the Gulf and South Atlantic SSCs still need
to review the projections and provide catch recommendations. The AP will be reconvened once
the SSCs make those recommendations to the Councils.

Gray Triggerfish Interim Analysis
Mr. Matt Smith (SEFSC) presented the interim analysis of gray triggerfish. This interim analysis
uses the SEAMAP combined video survey as a representative index of abundance for gray
triggerfish. This index has shown an improvement in the estimate of spawning stock biomass of
gray triggerfish in recent history. Following the advice of the SSC, based of the interim analysis,
the AP recommended increasing the ABC from 305,300 lbs ww to 456,900 lbs ww. The AP was
reminded that these catch limits were in the MRIP-CHTS data currency. The AP was pleased to
see that the gray triggerfish stock was improving, and thought it most appropriate to follow the
management approach currently in use by the Council, which sets the total ACL equal to the
ABC. The AP recommended continuing to use the sector ACTs in the same manner in which
they are currently used. The AP passed the following motion:
Motion: to go with the SSC recommendation and set the ACL equal to the ABC at
456,900 lbs ww.
Motion carried unanimously

Draft Reef Fish Framework Action: Modification of the Gulf of Mexico Lane
Snapper Annual Catch Limit
Dr. Hollensead reviewed the draft framework action for updating the catch limits and modifying
accountability measures for lane snapper. Updated catch limits are based on the results from the
SEDAR 49 update stock assessment (2019), which used MRIP-FES data for the recreational
sector. The Council has not yet reviewed this document; however, input from the AP on the
proposed actions will be provided to the Council at its October meeting. Overages of the lane
snapper stock ACL were observed in 2016 – 2019. The stock is not considered to be overfished,
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and overfishing (i.e., exceeding the OFL) only occurred in 2017.
Action 1 in the draft framework action considers modifying the catch limits for lane snapper
based on the updated catch advice. Alternative 2 would modify the catch limits based on this
advice, but not use an ACT, while Alternative 3 would use an ACT to prevent exceeding the
ACL. The migration in data currency from the old Marine Recreational Fisheries Statistics
Survey to MRIP-FES along with an increase in stock size allows for approximately a doubling of
the proposed catch limits.
Action 2 considers modifications to the seasonal accountability measure. Alternatives ranged
from implementing in-season closures in subsequent years of a harvest triggered being met to
enforcing in-season closures should a harvest trigger be met within the fishing year. Alternatives
considered setting seasonal management triggers at either the ACL or ACT.
AP members were pleased that the lane snapper stock appeared to be healthy, and remarked on
the importance of lane snapper as a target species for West Florida headboats. The AP preferred
closing the season in the current fishing year if the ACL was to be met, as opposed to deferring
the effect of an accountability measure to the following year. The AP passed the following
motions:
Motion: in Action 1 to make Alternative 2 the preferred alternative.
Alternative 2: Modify the lane snapper OFL, ABC, and ACL based on the
recommendation of the Scientific and Statistical Committee (SSC) for 2020 and
subsequent years from the updated yield projections, as presented to the SSC in
March 2020. Do not set an ACT.
Year

OFL

ABC

ACL

2020+ (MRIP-FES)

1,053,834

1,028,973

1,028,973

2020+ (MRFSS)

592,941

578,953

578,953

Note: Catch limit values in MRFSS are provided for comparison only.
Motion carried unanimously
Motion: In Action 2 to make Alternative 3a the preferred alternative.
Alternative 3: Modify the seasonal closure AM such that if annual landings in a
given year meet or are projected to meet the prescribed trigger, NMFS would
prohibit harvest of lane snapper by the recreational and commercial sectors for the
remainder of the fishing year.
Option a: Prescribed trigger is the ACL.
Motion carried unanimously
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Public Hearing Draft Amendment 36B: Modifications to Commercial IFQ
Programs
Dr. Lasseter reviewed the actions and alternatives in the amendment including some questions
that will be posed to the Council regarding its intent for IFQ accounts that may be exempt from
the permit requirement. Captain Walker noted his understanding of the action’s intent is to end
the practice of people buying shares in the fishery for investment purposes rather than for
commercial fishing, while protecting those participants who followed the rules and have already
bought into the fishery. AP members discussed the pros and cons of requiring all shareholders to
have a permit or allowing some to be exempt, including issues of liability from consolidating
related accounts and permit price and availability. AP members recommended a new alternative
be added that would exempt all accounts established as of today’s meeting from the requirement
to hold a reef fish permit to retain shares. The rationale for the alternative is to discourage
outside speculators, thereby protecting commercial fishermen engaged in fishing activity, while
also protecting existing shareholders who do not fish. In addition, the AP felt that the alternative
would eliminate the need for shares to be divested or for shareholders to locate and purchase a
permit. This would keep the price of permits down and ensure that permits are available to those
who need one for the purpose of fishing. The AP passed the following motion.
Motion: To add an Alternative 6: In order to obtain (transfer into a shareholder
account), or maintain shares (hold existing shares in a shareholder account),
shareholder accounts established after October 6, 2020, (Reef Fish AP meeting
date) and that are still active must be associated with a valid or renewable
commercial reef fish permit.
Motion carried unanimously
After Dr. Lasseter reviewed Action 2, the AP did not make any motions regarding that action.

Testing assumptions about sex change and spatial management in the protogynous
gag grouper, Mycteroperca microlepis
Dr. Sue Lowerre-Barbieri, from the Florida Fish and Wildlife Conservation Commission (FWC),
presented the results from a study to assess sex ratios and sex change of gag grouper (gag) in
west Florida. The project sought to resolve issues from the last stock assessment (SEDAR 33
Update 2016) on the estimation of sex ratios. The study areas included the Madison-Swanson
Marine Protected Area (MPA), the Edges, and an open area northeast of Madison-Swanson. In
Madison-Swanson, 5% of captured gag were determined to be male, while no males were
reported outside of the MPA (i.e., the Edges and the open area). The study also noted sex change
in pre-spawning, female-only aggregations, suggesting that protecting shallow-water prespawning aggregation areas could help improve the ratio of transitional females which turn into
males.
The AP asked about the size range at which gag transitions to male. Dr. Lowerre-Barbieri noted
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that in general, individuals larger than 1,000 mm total length (i.e., 39 inches) can show evidence
of transitioning to male. The AP noted observing individuals at approximately 40 lbs which
appeared to have male coloration; however, females of similar weights have also been observed.
Dr. Lowerre-Barbieri added that pigmentation has been a highly accurate indicator of sex, with
larger males showing black scales with a copper-colored belly. The AP commented that the
number of copper-bellied male gag has been lower than it used to be. Dr. Lowerre-Barbieri was
interested to hear from fishermen as to why gag landings seem to increase during the fall. The
AP attributed this seasonal increase in landings to colder water temperatures, which cause gag to
move to warmer, shallower waters. Dr. Lowerre-Barbieri mentioned that the FWC is working on
a project using acoustic tags to study spatial use of shallow water habitat, movement patterns,
and mortality rates of gag.

Other Business
No other business was brought before the AP. Members of the public were given the
opportunity to provide comment to the AP.

The meeting was adjourned at 5:50 P.M.

Participants

Kathy Pereira
Ryan Rindone
Bernadine Roy
Charlotte Schiaffo
Carrie Simmons
Carly Somerset
Emily Muehlstein

Reef Fish AP Members
Ed Walker, Chair
Troy Frady, Vice Chair
James Bruce
Jane Black-Lee
Patrick Cagle
Jason Delacruz
Josh Ellender
Buddy Guindon
Dylan Hubbard
John Marquez, Jr.
Mike Prasek, Jr
David Walker

Council Members
Roy Crabtree, NMFS
Martha Guyas
Chris Schieble

Others
Kelli O’Donnell, NMFS
Ashford Rosenberg
Catherine Bruger, OC
Nancie Cummings, NMFS
Michael Jepson, NMFS
Michael Larkin, NMFS
Sue Lowerre-Barbieri, FWC
Jeff Pulver, NMFS

Council Staff
Matthew Freeman
John Froeschke
Karen Hoak
Lisa Hollensead
Ava Lasseter
Jessica Matos
Natasha Méndez-Ferrer
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Mike Travis, NMFS
Peter Hood, NMFS
Matt Smith, NMFS
Luiz Barbieri, FWC
Jeanne Bloomberg, NMFS
Kristin Foss, FWC
Nikhil Mehta, NMFS
Larry Perruso, NMFS
Katie Siegfried, NMFS
Kali Spurgin, FWC
Alexandra Taylor, NMFS
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Tab B, No. 7(c)

Summary Report of
Ad Hoc Red Snapper/Grouper-Tilefish IFQ Advisory Panel
Gulf of Mexico Fishery Management Council
Webinar Meeting
Wednesday, June 2, 2021
9:00 a.m. – 5:00 p.m.

The Gulf of Mexico (Gulf) Fishery Management Council’s (Council) Ad Hoc Red Snapper
/Grouper-Tilefish Individual Fishing Quota (RS/GT-IFQ) Advisory Panel (AP) was convened at
9:00 a.m. on June 2, 2021. The panel suggested the addition to the agenda (under Other
Business) of a discussion on the effects of red grouper recalibrations on IFQ programs and on the
expansion of IFQs to other reef fish species. The minutes from the November 7, 2018, meeting
and the modified agenda were then approved.

RS-IFQ and GT-IFQ Review Presentation
Staff noted that the IFQ program joint review presentation is a two-part presentation delivered by
NMFS-SERO staff and Council staff. Alisha Gray (NMFS-SERO) introduced the joint review
of the RS-IFQ and GT-IFQ programs and indicated that the review follows the NMFS Guidance
for Conducting Reviews of Catch Share Programs (April 2017). Ms. Gray discussed the legal
requirements for reviews and the goals and objectives the two IFQ programs.
Ms. Gray proceeded to discuss IFQ data collection and reporting and reminded the audience that
the IFQ programs use an online electronic system. The IFQ website is designed to complete
transactions including allocation and share transfers, landing notifications and transactions,
registration of new landing locations, and cost recovery fees. Ms. Gray discussed the
percentages of valid share and allocation prices for each program, discussed the reported reasons
for transfer, and stated that data gaps persist in the collection of shares and allocation prices. AP
members suggested that rather than relying on those who do not necessarily want to disclose
share and allocation prices, data could be collected from websites offering IFQ shares and
allocation for sale.
Ms. Gray discussed the eligibility and participation in the programs and presented changes in the
number of IFQ accounts by program and share category and by permit ownership status. She
also discussed the increasing trends observed in the percentages of related accounts and in public
participation accounts (accounts not associated with a commercial reef fish permit). AP
members inquired about public participation accounts. Ms. Gray noted that a majority of public
participation accounts are related to other accounts. AP members noted that during the
development of the IFQ programs, most commercial fishermen were opposed to public
participation. She discussed the sizeable vessel overlap between the RS-IFQ and GT-IFQ
programs and the increasing number of IFQ dealers. AP members commented that several
fishermen have opened dealer accounts to handle their own landings. Some AP members
indicated that a small number of large dealers handles most of the fish landed.
Ms. Gray then discussed landings, including quota utilization rates by share category and
landings by share status. She presented share and allocation ownership caps and discussed the
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utilization of red grouper and gag multi-use shares. She indicated that the quasi-totality of multiuse shares were devoted to harvesting gag. The panel noted its appreciation for the flexibility
afforded by multi-use shares.
Motion: In the Grouper-Tilefish IFQ program, we maintain all flexibility measures
associated with red and gag multi-use and shallow water grouper and deepwater
grouper.
Motion carried with no opposition.
Ms. Gray presented ex-vessel prices and IFQ share and annual allocation prices and discussed
allocation transfers. She noted that annual allocation transfers representing more than 100% of
the corresponding quota indicated that some pounds of allocation have been transferred multiple
times. AP members noted that high annual allocation prices reflect market conditions.
Ms. Gray presented red grouper, gag and red snapper discard ratios by gear type and listed the
reasons provided for discarding fish. She indicated that minimum size limit requirements were
the main reason reported. Additional reasons include the lack of annual allocation. She
presented the number of enforcement cases resulting in the seizure of fish and noted the recent
decreasing trends observed in the number of IFQ seizures and in total pounds of fish seized. She
indicated that the bulk of the funds collected through cost recovery are devoted to labor and
enforcement costs.
Council staff discussed the impacts of IFQ programs on ex-vessel prices. Staff indicated that
two independent studies have both concluded that the RS-IFQ program caused a statistically
significant increase in the red snapper ex-vessel price. In addition, one of the studies indicated
that the implementation of the RS-IFQ program led to more stable red snapper ex-vessel prices.
However, studies both concluded that the GT-IFQ program did not cause a statistically
significant increase in the ex-vessel price for any species managed by the GT-IFQ program. AP
members expressed skepticism toward this conclusion and indicated that red grouper prices have
increased. Staff noted that an increasing trend is not necessarily due to the IFQ program.
Staff then discussed market concentration measures and market power for the IFQ share and
annual allocation, and landings markets. Staff indicated that the evidence suggests that markets
are unconcentrated and that no evidence of market power has been uncovered in any of the
markets studied. However, staff cautioned that current estimates do not account for vertical
integration where dealers may also own or control shares and harvesting operations. Therefore,
current market concentration measures are likely underestimating the true market concentration
levels. NMFS has begun collecting ownership data for dealers to investigate this issue.
Staff discuss the inequality of distributions and noted that the distribution of IFQ shares is highly
unequal in every share category. A study evaluating the distribution of vessel revenues for all
U.S. catch share programs found that the effects of implementing the RS and GT-IFQ programs
were comparable to effects observed in other programs. However, the study noted that, relative
to other US catch share programs, vessel revenue distributions in the Gulf of Mexico were highly
unequal before the implementation of the RS and GT-IFQ programs.
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Staff discussed safety-at-sea and indicated that studies concluded that Gulf IFQ programs
improved safety-at-sea. Staff noted that the GT-IFQ program has resulted in greater safety
improvements. Staff also noted that, post IFQ, captains give more consideration to weather
conditions when making trip decisions. Staff discussed operational changes based on a study
that evaluated fleet capacity dynamics in the Gulf of Mexico. The study found that for the red
snapper fleet, technical efficiency increased by 6% post-IFQ. For Gulf reef fish, technical
efficiency improved by 5%.
Staff then summarized the main conclusions of the joint RS-IFQ and GT-IFQ review, including:
- the IFQ programs have been successful in making progress towards meeting their
objectives;
- the number of dealers purchasing IFQ species has increased each year;
- market power does not exist in the markets for landings, shares, or annual allocation;
- distributions of landings and revenues in IFQ fisheries were highly unequal prior to IFQs.
Thus, IFQ programs are not the main causes of these unequal distributions;
- concerns about unfairness and distributional inequities persist;
- RS IFQ appears to have increased the ex-vessel price for red snapper;
- GT-IFQ program does not appear to have an appreciable effect on ex-vessel prices for
Gulf groupers;
- IFQ programs have provided year-round fishing opportunities to commercial fishermen;
- minimum size limits are the primary reason for discarding of IFQ species;
- IFQ programs have allowed fishermen to select more favorable weather conditions to
plan fishing trips;
- promoting new entrants may seem inconsistent with limited access privilege programs.
However, replacement fishermen are needed to maintain viable fisheries in the long-run;
- collected cost recovery fees have fully funded the IFQ programs;
- improvements in outreach efforts through new communication methods are noted, e.g.,
newsletters to address stakeholder requests.

Amendments 36B and 36C Presentation
Staff summarized the history of Reef Fish Amendments 36 and the actions within each
amendment. In Amendment 36B, AP members discussed the alternatives in Action 1 that would
require some or all public participant accounts to obtain a commercial permit in order to retain
their shares. The AP initially approved a motion to add an alternative that would set the date of
this AP meeting (June 2, 2021) as the date through which shareholders could retain their shares
without being required to obtain a permit. This motion was later reconsidered and a modified
motion was approved below.
AP members inquired about how the requirement to hold a permit would affect someone who
inherits shares from a deceased shareholder. AP members felt that those who inherit shares
should not be subject to the requirement to obtain a reef fish permit and would like more
information about how inherited shares are addressed in other IFQ-type programs.
Motion: To have staff review and make recommendations based on other catch
share programs on how to handle death and shares.
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Motion carried with no opposition.
Motion: To recommend the new alternative to Action 1, to use the latest control
date as of June 2, 2021, be selected as the preferred.
Alternative: Shareholder accounts established after June 2, 2021, (AH RS/GT-IFQ
AP meeting date) and that are still active must be associated with a valid or
renewable commercial reef fish permit.
Motion carried with no opposition.
AP members reconsidered a prior motion that would have added an alternative to set the date of
this AP meeting (June 2, 2021) as the date through which shareholders could retain their shares
without being required to obtain a permit with no opposition. The alternative selected as
preferred should reflect the modified motion as follows. AP members felt that inherited shares
should be exempt from a permit requirement for 3 years, whether or not the account from which
they were inherited was required to have a permit. The AP did not make recommendations for
Action 2.
Motion: To add an alternative to Action 1 to use the latest control date as of June 2,
2021. Inherited shares from a death in the family are exempt from this requirement
for a period of 3 years.
Alternative: Shareholder accounts established after June 2, 2021, (AH RS GT IFQ
AP meeting date) and that are still active must be associated with a valid or
renewable commercial reef fish permit.
Motion carried with no opposition.
Staff reviewed the draft actions in Amendment 36C. Action 1 includes alternatives to
redistribute the shares reclaimed from non-activated accounts through Amendment 36A, or to
use these shares to start a quota bank. Action 2 includes several sub-actions for the design of a
quota bank. AP members expressed support for industry-run quota banks, and did not support a
NOAA-run quota bank. An AP member highlighted that results from the joint IFQ programs
review just presented had yet to be addressed, and proposed a modification to the amendment’s
purpose. Speaking to overcapacity, some AP members noted that the lease fee is so high because
of demand, and that they need fewer fishermen buying allocation for the amount of quota
available.
Motion: To modify the purpose and the need of Amendment 36C.
The purpose of this action is to reduce the continued over capacity in the red
snapper grouper tilefish IFQ programs that was identified in the 5-year review
which will alleviate discards and increase access to shares to actively fishing
commercial fishermen.

4

The need is to prevent overfishing to achieve on a continuing basis the optimum
yield of federally managed fish stocks and to rebuild the red snapper groupertilefish stocks.
Motion carried with 2 in opposition.
AP members support the distribution of the reclaimed shares to program participants instead of a
quota bank, and recommended the addition of an alternate method of distribution. AP members
support private, industry-run quota banks and noted the work involved in their development.
Motion: To recommend to the Council to reconsider adding an alternative to
equally distribute reclaimed shares held by NMFS among all accounts with landings
of the most current year of each share category to shareholders within one month of
the effective date for the final rule implementing this amendment.
Motion carried with no opposition.
Motion: For the NOAA-run quota bank action be eliminated as an option in
Amendment 36C.
Motion carried with no opposition.
Action 3 would require the actual landed weight of IFQ share categories be within a determined
percentage of the weight estimate submitted on advance landing notifications. AP members did
not support the action, with some members expressing concern that they could be penalized
unfairly or for mistakes. NMFS staff clarified that vessels may make one modification to their
advance landing notification without having to restart the 3-hour minimum time required before
landing.
Motion: In Action 3, to make Alternative 1 the preferred in Amendment 36C.
Alternative 1: No Action. Do not change the current reporting requirement
regarding estimated weight of IFQ species to be landed on the advance landing
notification.
Motion carried with one in opposition.

Public Comments
Eric Brazer of the Gulf of Mexico Shareholders’ Alliance expressed his appreciation for the
information presented in the joint IFQ review and thanked the AP for its thorough discussion.
Patrick Banks, the Council’s representative, thanked the AP members for their thoughtful
discussion and indicated that AP comments will be very useful to the Council when it discusses
the joint review.

Other Business: Effects of Red Grouper Recalibrations on IFQ Programs
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AP members discussed red grouper reallocation alternatives included in Reef Fish Amendment
53 and noted that red grouper is a key species to the survival of several fishermen.
Motion: The AH RS GT IFQ AP supports Reef Fish Amendment 53 Action 1
Alternative 2 which would maintain the sector allocations of the total ACL as 76%
commercial and 24% recreational and revise the OFL and ABC as recommended by
the SSC.
Motion carried with no opposition.

Other Business: Expansion of IFQs to Other Reef Fish Species
AP members discussed the idea of including additional reef fish species under IFQ management.
The AP briefly considered which additional reef fish species should be managed with IFQs. The
AP felt that further discussion would be helpful.
Motion: To have the Council establish an Ad Hoc Advisory Panel to develop an
IFQ program for the remaining reef fish.
Motion carried with no opposition.
The meeting was adjourned at 5:00 p.m.
Participants
AP members
David Krebs – Chair
David Walker – V. Chair
Jane Black-Lee
William Copeland
Jason Delacruz
Keith Guindon
Scott Hickman
HD Pappas
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Nick Ruland
Lisa Schmidt
Jim Zurbrick

Karen Hoak
Bernie Roy
Council Members
Patrick Banks – Representative
Leann Bosarge
Chris Shieble
Troy Williamson
NMFS Staff
Alisha Gray
Jessica Stephen
Juan Agar
Peter Hood
Michael Jepson
Britni LaVine
Kelli O’Donnell
Jeff Pulver
Michael Travis

Council Staff
Ava Lasseter
Assane Diagne
Carrie Simmons
John Froeschke
Natasha Mendez-Ferrer
Jessica Matos

Members of the Public
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Jason Adriance
Charles Bergmann
Eric Brazer
Catherine Bruger
Ronald Chicola
Bob Gill
Peter Grasso

Drew Hanson
Larry Huntly
Ashford Rosenberg
Nicole Smith
Casey Streeter
Mike Whitfield
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01/09/2020

Standing, Reef Fish, Mackerel, and
Socioeconomic SSC Meeting Summary
September 17-18, 2019
The meeting of the Standing, Reef Fish, Mackerel, and Socioeconomic Scientific and Statistical
Committees (SSC) was convened at 8:30 a.m. on September 17, 2019. The agenda for this
meeting, and the meeting summary and verbatim minutes from the July 30-31, 2019 SSC meeting,
were approved as written.
Dr. Luiz Barbieri agreed to serve as the SSC representative at the October 2019 Gulf of Mexico
(Gulf) Fishery Management Council (Council) meeting in Galveston, Texas.

Discussion of Variability in Yield Projections from Stock Assessments
The SSC expressed interest in this topic under Other Business at its July 2019 meeting. Typically,
in the projections resulting from stock assessments, the projected yields spike in the years
following the conclusion of the assessment. Dr. Michael Drexler produced an examination of this
observation, with consideration of whether the projections underestimate scientific uncertainty.
Large discrepancies between landings and projected catch limits in a given year suggest a
possibility of underestimation of either management or scientific uncertainty. A study by Punt et
al. (2011) examined uncertainty in projections for fish stocks in southeastern Australia, and
suggested several alternatives to the classical approach, such as an analytic correction applied
directly to biomass estimates. Dr. Drexler examined Gulf SEDAR assessments, conducting a
qualitative analysis of discrepancies and/or patterns between landings and projections over time;
and a quantitative comparison of projected catch limits over time. Strong spikes in projections
following the terminal year of a stock assessment begin in 2015. These spikes in projected catch
limits are much greater in magnitude than the buffer (uncertainty) applied between overfishing
limit (OFL) and acceptable biological catch (ABC) through the Council’s ABC Control Rule.
Dr. Drexler proffered several examples which demonstrated this trend between projections and
landings, whereby projected harvest values are not realized in landings data, concluding that the
assessment may be overestimating productivity. Examples include greater amberjack, gag, gray
triggerfish, red grouper, Spanish mackerel, and cobia. An exception to this trend is red snapper,
for which stock productivity appears to be regularly underestimated.
The SSC asked whether the spikes observed in the projections were related to the estimation of
OFL. Historically, differences have been considerable between codified OFLs and projections in
overlapping years. An approach which considers historical performance to better estimate
uncertainty may be a path forward for considering these historical differences in future projections.
The SSC added that current estimates of uncertainty in the OFL are likely too small to be realistic,
and that it may be worth considering historical differences when revising the Council’s ABC
Control Rule.
The Southeast Fisheries Science Center (SEFSC) noted that projections are done at the fishing
mortality level at maximum sustainable yield (FMSY) or proxy. They pointed out several reasons

why fishing effort may be below FMSY (species availability versus effort, market conditions,
weather, etc.). The SSC agreed that scientific uncertainty is likely underrepresented in the
projections; however, many sources for uncertainty exist that may be hard to characterize. The
SEFSC stated that it was willing to collaborate with Dr. Drexler to further develop this analysis.

Stock Assessment Review: SEDAR 61 – Gulf of Mexico Red Grouper – Presentation
of Model, Results, and Projections; Stock Status Determination, OFL and ABC
Recommendation
Dr. Skyler Sagarese provided an overview presentation of the Gulf of Mexico Red Grouper Stock
Assessment SEDAR 61 including data, continuity model, base model, diagnostics, and sensitivity
runs.
Data Review
For SEDAR 61, many data inputs were similar to those used in SEDAR 42. However, the
previous red grouper stock assessment (SEDAR 42) model for red grouper had difficulty fitting the
magnitude and length composition of commercial discards. One resolution was to change the start
date of the model from 1986 to 1993, when the data were more robust and the discard data were
more consistent. After the SEDAR 42 review, the 1993 start date was considered inappropriate,
since it did not provide a suitable amount of contrast between past and present data. Bootstrapping
indicated that substantial uncertainty existed around initial estimates of stock size, productivity,
and recruitment. Age and growth data were updated to produce a new growth curve. Fecundity
was measured as batch fecundity in SEDAR 42 (proportion female * proportion sexually mature *
batch fecundity per individual), while fecundity in SEDAR 61 was estimated as female spawning
stock biomass measured as a relative number of eggs. Batch fecundity was input as a function of
length-at-age using the updated growth curve. Commercial landings data were similar to those
used in SEDAR 42, with data from 2010 – 2017 taken from the red grouper individual fishing
quota (IFQ) database as opposed to the Accumulated Landings System. Commercial discards have
been modified to use the “number of sets” for the commercial longline fleet, and “fishing days” for
the commercial vertical line fleet. Estimated landings from the catch-per-unit-effort catch
expansion closely follow logbook-reported landings, and are much lower than those reported and
used in SEDAR 42. Recreational landings in SEDAR 61 used the fully-calibrated MRIP time
series incorporating the Access Point Angler Intercept Survey (APAIS) and Fishing Effort Survey
(FES) adjustments, with the recreational fleets again being combined as a single index. Private
vessel landings were most influenced by the changes in MRIP (much larger compared to SEDAR
42), followed by the charter fleet. Recreational discards are self-reported, with charter and private
vessel discards estimated to be higher in the new MRIP calibrated data than those data used in
SEDAR 42.
Indices of abundance show declines in more recent years, which corresponds with observations
from landings data for the same years. The fishery-independent regional video surveys were
combined and modified to gain a better understanding of the stock over a greater spatial domain.
Age composition data were available for each fleet, with strong year-classes observable in the data
at corresponding fleet selectivities. These age data were used as a complete dataset with sample
weighting conducted to reweight the age composition data. Length composition data for
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commercial discards correspond to the minimum size limits, with the regulatory change in 2010 to
18 inches from 20 inches total length. A new fishery-independent index from the Florida Fish and
Wildlife Research Institute (FWRI) called the Repetitive Time Drop Survey (a vertical line survey)
was also incorporated into the model.
Red tide is modeled within SEDAR 61, and can account for a substantial amount of episodic
mortality in a given year. Combined video survey data show a decrease in abundance in 2014,
with a progressive recovery evident by 2017. An ecosystem analysis of red tide mortality showed
the total mortality from the perspective of both total biomass and age stanza. The 2005 red tide
was predicted to be a much greater source of episodic mortality for both total biomass and age
stanza (age-0, age-1 to age-3, and age 4+) than the 2014 red tide. Red tide associated morality was
inversely related to age.
The outlier observed in the 1990 recreational landings data was noted to not be due to the
institution of the minimum size limit. Outliers in general are being considered in greater detail by
the MRIP calibration team. For commercial discards, data post-IFQ have been difficult to use to
create catch-per-unit-effort (CPUE) indices for the commercial fleets. Currently, commercial
observer program data are used to estimate discards; further, indices of abundance may be able to
be generated from those same data.
SEDAR 61 Continuity Model (SEDAR 61C)
This continuity model mimics the model developed for SEDAR 42. Some methodological
improvements have been made for several datasets, making some previously used approaches
statistically unsupported. The differences between the SEDAR 42 and SEDAR 61 are largely
explained by the newly calibrated MRIP data (with APAIS and FES adjustments). Changing the
start date from 1986 to 1993 in the SEDAR 42 model resulted in an increase in the projected OFL.
SEDAR 61 Base Model (SEDAR 61B)
The SEDAR 61B base model time series began in 1986 with 2017 as the terminal year. The
square root of the sample size for composition data was used to iteratively reweight effective
sample sizes for those composition datasets. Steepness was fixed at 0.99 and red tide was modeled
only in years when red tide was reported (i.e., 2005 and 2014). Length-based selectivity was
modeled by fishing fleets and fishery-independent surveys. Age composition data go back to
1991.
The SEDAR 61B model fits the landings data similarly, if not better in some cases, than the
SEADR 42 model. Fits to the commercial discard data are much improved. Fits to the
recreational discards are also better; however, with the use of the new MRIP data, the magnitude
of the recreational discards has increased considerably. Declines are seen in the recreational
indices in recent years, with similar fits for overlapping years between SEDAR 61B and SEDAR
42. Fits to fishery-independent indices also show low abundance in recent years, with similar fits
for overlapping years between the models. Fits to length composition data are much improved in
SEDAR 61B than SEDAR 42. Fits to age composition data are fairly similar in SEDAR 61B
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compared to SEDAR 42, indicating that the gains in the fits to the length composition data did not
result in a substantial tradeoff in model fit between composition data types.
SEDAR 61B is estimating a lower total biomass and a lower estimate of spawning stock biomass
than SEDAR 42. Declines in 2005 and 2014 are attributed to red tide episodic mortality. Strong
recruitment events were observed in 1995, 1998, 2001, 2005, and 2013. Recruitment remains
highly variable for red grouper. Coefficients of variance (CVs) for the recent recruitment data are
more uncertain in SEDAR 61B compared to SEDAR 42. A function of using Stock Synthesis
requires that recruitment deviations sum to zero, meaning that the CVs for the years of recruitment
data must balance out to zero. Total fishing mortality follows a generally similar trend, with
spikes in 2005 and 2014 resulting from for red tide which is treated as “fishing” fleet in the model.
Except for red tide years, the commercial bottom longline fleet remains the dominant source of
fleet-specific fishing mortality; however, the recalibrated MRIP data (APAIS/FES) show the
recreational fleets removing a comparable amount of biomass comprised mostly of younger
individuals.
Model Diagnostics and Sensitivities
Model diagnostics tested model performance against variations in data and parameterization. The
jitter analysis varies model parameters by 10% above and below each parameter estimate, and
yielded consistent results which indicated a stable model. Bootstrapping runs showed consistency
in most respects, except for recruitment in the terminal year (2017) which is expected. Also, initial
estimates of fishing mortality showed variability outside the upper and lower quartiles, which may
be an artifact of a 1986 start date, as opposed to some point further in the past (pre-1986).
Retrospective analyses did not reveal any systematic retrospective patterns by removing
consecutive years of data from the terminal year back. Model sensitivity was checked by
removing a single index at a time. The model showed stability regardless of the index removed.
Likelihood profiling indicated an ability of the model to estimate some parameters. Data
weighting may be informing the model to more strongly consider the recreational data than in
SEDAR 42; however, the CVs around the index weighting are larger for the commercial data,
which is contrary to the assumption that commercial landings data known with a greater degree of
precision than the recreational data.
Many sensitivity runs were done for both satisfying the terms of reference and potential review
questions. Red tide analyses showed that 2015 was not distinguishable from 2014 as a separate
episodic mortality event. A “leave one out” sensitivity analysis, and the total removal of fisherydependent indices, indicated little permutation in model output suggesting model resiliency.
Sensitivity runs estimated steepness at approximately 0.73; however, steepness was fixed at 0.99
indicating, there was not a strong stock-recruitment relationship.
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Stock Status and Projections
Based on SEDAR 61B, as of the end of 2017, Gulf red grouper is not overfished (SSB2017/MSST
[minimum stock size threshold] = 1.64; MSST = 0.5*BMSY) and is not undergoing overfishing
(FCurrent (2015-2017)/MFMT [maximum fishing mortality threshold] = 0.784; MFMT = F30%SPR).
However, this determination does not account for the 2018 red tide episodic mortality event, which
was known to be a significant mortality event in the eastern Gulf.
A time period of 2010 – 2017 was used for mean recruitment, selectivity, retention, and discard
mortality when creating yield projections. Catch allocations are set at 76% commercial and 24%
recreational. Final landings estimates from 2018, and the revised annual catch limit (ACL) for
2019, are included and assumed to be harvested. Projections use the FES-adjusted MRIP
recreational calibrated landings data.
Without including a red tide event in 2018, and assuming a start year of 2020, fishing at F30%SPR
would result in an initial increase (spike) in allowable catch above 8 million pounds (mp) gutted
weight (gw). This spike in 2020 is being informed by low estimates of apical fishing mortality,
meaning the model is assuming too few red grouper are being removed compared to the predicted
available biomass. This is due to the 2005 and 2013 cohorts moving through the fisheries as age-7
and age-15 fish. Caution was expressed for not considering the 2018 red tide event, given the
recent trends in catch for the recreational and commercial fleets, and the observations of
abundance from fishery-independent indices in recent years following the 2014 red tide event. If
an event in 2018 was similar in magnitude to the red tide events in 2014, or 2005, then some
substantial decrease in biomass should be expected. Further caution was expressed about relying
on the SEAMAP seasonal groundfish surveys as the only index of recruitment without a
corroborating index.
The Council’s “Something’s Fishy” data collection tool identified general trends in abundance and
stock health as reported by recreational and commercial anglers. These anglers generally noted
decreases in the number of larger red grouper, but also reported a large preponderance of smaller
fish appearing in recent catches. Further, a separate study in southwestern Florida queried anglers
about the severity of the 2018 red tide event compared to the 2005 and 2014 events. Generally,
these anglers determined that the 2018 red tide event was “devastating”, too many samples coming
from the same portion of the area surveyed (reporting bias). However, this perception could be a
function of recall bias as an ecosystem analysis estimated that red grouper mortality was higher
during the 2014 event.
Catch Recommendations
The SSC noted that under the old definition of MSST (1-M*BMSY), red grouper would be
considered overfished as of 2017 (SSB2017/MSSTOLD = 0.96). However, the stock has decreased to
almost 50% of BMSY in the past; therefore, the new definition of MSST (0.5*BMSY) may be
appropriate for this stock. The SSC acknowledged that there appear to be unknown factors which
could be driving stock biomass down beyond just red tide. Future assessments should consider
spawning stock biomass using both sexes combined, further evaluation of red tide episodic
mortality, and other improvements and considerations already noted by the analytical team.
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Motion: The SSC agrees with the SEDAR 61 assessment that overfishing is not
occurring for Gulf red grouper as of 2017.
Motion carried without opposition.
Motion: The SSC agrees with the SEDAR 61 assessment that Gulf red grouper is not
overfished as of 2017.
Motion carried without opposition.
The SSC recommended that the decision table from the assessment presentation (Table 1) be
conveyed to the Council to illustrate the probabilistic risk of a given catch level, given an
assumption about the severity of the 2018 red tide.
Table 1. Catch limits and their corresponding probabilities of resulting in overfishing, given
certain assumptions about the severity of the 2018 red tide event relative to past red tide events,
and using a P* of 0.427 from the ABC Control Rule. Catch is in gutted weight. These data
incorporate Fishing Effort Survey-adjusted recreational MRIP data.

Data from FWRI’s red tide monitoring program indicated that the spatial extent, intensity, and
duration of the 2018 red tide was similar in scale to the 2005 red tide event. The SSC agreed that
due consideration of the effects of the 2018 red tide event was necessary. One proposal was to
consider the slope of a line from the assumed 2019 landings to a point when the equilibrium yield
is achieved. The SSC could then select a certain number of years of catch projections to
recommend to the Council. The SSC also agreed that annual interim analyses would be necessary
to monitor the stock.
The SEFSC produced additional analyses reflecting an assumption of the 2018 red tide event being
equivalent to the 2005 event, based on the information from FWRI’s red tide monitoring unit.
These analyses are shown in Table 2, and are based on the current sector allocations of 76%
commercial and 24% recreational.
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Table 2. Update to the projections decision table for SEDAR 61 using the proposed OFL and
ABC for the 2005 red tide scenario. Catch is in gutted weight. These data incorporate Fishing
Effort Survey-adjusted recreational MRIP data.

Modifying the treatment of recruitment deviations in the projections was also offered as a way to
smooth the characteristic spike in the projected yields. Doing so assumes no recruitment
deviations from the mean, and yields less pronounced increases from 2019 to 2020 and beyond.
The revised yields still increase over time to the equilibrium yield.
The SSC discussed the difference between using the lowest yield for a five-year projection period
(2020 – 2024) versus the mean of the annual yields for the same period. The SSC thought that
using the average of the annual yields would better encompass uncertainty in the projections, and
provide more stability for the proffered time period, than using the lowest annual yield. The SSC
noted that their OFL and ABC advice is based on the data and projections from the SEDAR 61
stock assessment; however, the Council should consider input from the fishermen and trends in
landings when determining at what level to set the ACL. The SSC added that red grouper is not
considered overfished under the new definition of MSST; under the old definition, red grouper
would be considered overfished as of 2017. Given these factors, the SSC determined that red
grouper constituted a special circumstance, since the SEDAR 61 assessment did not appear to be
capturing the decline in abundance observed by the fisheries.
Motion: The SSC moves that for Gulf of Mexico Red Grouper, the OFL is 5.35
million pounds gutted weight. The OFL is based on the average yield from
projections in SEDAR 61 using the current sector allocations (76% Comm / 24% Rec)
and assuming the impact of the 2018 red tide is approximately the same as the 2005
red tide on the red grouper stock.
Motion carried 15-6.
The SSC asked if it was possible to back-calculate from FES-adjusted MRIP catch
recommendations to APAIS-only adjusted MRIP catch recommendations. The SEFSC indicated it
was possible; however, a method for doing so has not yet been developed and vetted. In making a
recommendation for ABC, the SSC indicated an inclination to decrease the P* value to 0.3 to
account for the decline in landings and abundance in the stock. Using the status quo P* value of
0.427 may actually be a higher risk than calculated by the current ABC Control Rule, as there is no
metric to incorporate known unknowns.
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Motion: The SSC moves for Gulf of Mexico Red Grouper to have an ABC of 4.9
million pounds gutted weight.
Motion carried 15-5 with 1 absent and 1 abstention.

Draft Format of Executive Summary using SEDAR 61 as an Example
SEFSC staff presented a draft executive summary with new abbreviated formatting for the SSC’s
consideration using SEDAR 61 as an example. The goal of the new formatting is to report
pertinent SEDAR results that highlight key figures and findings along with stock considerations
and stock status. The SSC stated that the intended audience for the summaries should be the
Council and fisheries stakeholders. The SSC emphasized the importance of prominently
presenting the stock status at the beginning of the document, making the document searchable, and
keeping SEDAR executive summary formatting consistent across species. The SEFSC agreed and
indicated they would continue to welcome future input on the executive summary draft from the
SSC.

Update of Itarget Model and Projections for Gulf Lane Snapper including OFL and
ABC Recommendations
On June 6, 2019, in response to notification from NMFS that Gulf lane snapper experienced
overfishing in 2017 and 2018, the Council requested that the SEFSC provide an update to the
Itarget model used to assess the species in SEDAR 49 (2016). SEFSC staff presented an update of
the Itarget model, which was rerun to incorporate four more years of collected headboat landings
data, which were presented in APAIS-adjusted MRIP values. FES-adjusted MRIP values were not
used, but are available. The update resulted in higher suggested catch advice than what was
proposed in SEDAR 49. The SSC inquired why increased headboat effort had not yielded
increased landings. The SEFSC indicated that the Itarget method standardizes CPUE as an index
of abundance which was informing the stock increase. It was noted that when the ABC for lane
snapper is exceeded, the fishery is subject to an in-season closure in the following year if harvest is
projected to again exceed the ABC. The SEFSC also stated that several sensitivity runs conducted
during SEDAR 49 indicated that the model was sensitive to changes in the Itarget scalar, and so a
scalar of 0.7 was retained for the update. The model outputs a distribution of potential harvest
relative to the chance of overfishing, where a 50% probability of overfishing is set as the OFL.
The SSC recommended that the lane snapper stock continue to be monitored frequently, since the
stock is considered “data-limited” and updates to the stock assessment are easily completed.
Motion: The SEDAR 49 update for lane snapper is the best scientific information
available. The OFL at 50% is 603,195 lbs and the ABC at 30% is 588,965 lbs.
Motion carried with 1 opposed.
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Review of SEFSC Key Stocks Analysis and Review Gulf Stocks Suitable for Interim
Analysis
Interim Analyses (IA) can be used adjust ACLs between stock assessments using current data, help
track trends in abundance, and are based on a combination of analyses of indices and management
procedures. Additionally, IA could serve as tool to monitor stock abundance to discrete
disturbance events such as red tide or oil spills. For an IA, indices for the species of interest are
evaluated to select those that better track trends in harvest data. These indices can be fisherydependent or -independent, although fishery-independent indices are preferred. Indices don’t
always follow the data; therefore, when selecting an index(s), it is recommended that the data are
robust. Examples of fishery-independent and -dependent indices for three fish species in the Gulf
(red snapper, red grouper, and gray triggerfish) were presented. The SSC recommended becoming
familiarized with this process, and that user input should be used to fine-tune observations.

Review of South Atlantic Council SSC Recommendations for MRIP APAIS/FES
Survey Methods
Previously, the SSC had agreed to the conduction of abbreviated update assessments designed to
incorporate updated and recalibrated MRIP data, which would have been calibrated to account for
modifications from APAIS and FES. Ultimately, analytical delays resulted in the SSC
withdrawing its support for the conduction of those abbreviated update assessments for Gulf
stocks.
Concurrently, the South Atlantic Fishery Management Council proceeded with these abbreviated
update assessments for five species (red porgy, greater amberjack, king mackerel, golden tilefish,
and gag). Ultimately, due to the lack of review and clarity on the recalibration of the recreational
data used in those assessments, the South Atlantic SSC rejected those assessments for use in
management. Concerns were expressed with regard to the variability in the data over time, the
magnitude of differences in landings and effort after calibration of the landings data, the
identification and treatment of outliers, and other factors.
The NMFS Office of Science and Technology provided a workshop for the South Atlantic SSC in
August 2019 to detail the sampling, calibration, and methodologies behind the APAIS and FES
adjustments to MRIP. Questions remained about the selection of data calibrated to MRIP FES for
a stock assessment. Further, the ability to simulation-test the methods for accuracy and precision
against a known environment appears to be difficult, since whatever artificial effort environment is
created for simulation testing will bias the results by its design. Also, the South Atlantic SSC was
not able to discuss the effect of the new data on catch recommendations and their use in the South
Atlantic SSC’s ABC Control Rule.
The SSC thought it could be very informative to receive a presentation similar to those received by
the South Atlantic SSC. Understanding the differences in the data pre- and post-recalibration
would help inform future SSC recommendations to the Council.
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Review of Recommended Use of the Current Gulf of Mexico Surveys of Marine
Recreational Fishing in Stock Assessments
Beginning in 2013, the Gulf states began working on developing independent recreational data
collection programs, primarily for red snapper. Each of the five Gulf states developed general or
supplemental surveys, with certification of those surveys by MRIP. The initial understanding by
the states was that certification by MRIP would mean the use of the data generated by that survey
for assessment and quota monitoring purposes. It became clear that there would need to be some
method for combining the data from the different states, which were tantamount to different data
“currencies” compared to APAIS/FES-adjusted MRIP. Calibration methods now exist for some
but not all state surveys.
Because of a lack of uniform calibration methods for including these additional surveys, NMFS
proposed using only MRIP data calibrated for APAIS and FES for informing stock assessments.
This is Option 1a in the document. Once calibration methods are available for all state surveys,
back-calibration from MRIP data used for the assessment can be done to provide catch advice to
each state based on that state’s data collection program. The ultimate goal is to integrate both
general and supplemental surveys from the states to inform the stock assessment process for all
species covered by a given survey, with state-specific catch recommendations generated by state
for monitoring landings for the applicable species. This is Option 1c in the document.
Targeted sampling will be more effective with the inclusion of supplemental surveys compared to
MRIP data alone, largely due to differences in sample coverage within survey-specific sample
frames. These surveys have the capacity to reduce overall scientific uncertainty in recreational
data by decreasing gaps in coverage over both space and time. Concerns remain with differences
between the “currencies” under which the data are initially collected and reported, those used in
the assessment, and then those ultimately used for quota monitoring. Resolving a method for
seamlessly transitioning between currencies will be of paramount importance to moving forward
with both MRIP and the state-specific surveys.
SSC members discussed how to proceed with using state-specific surveys, and encouraged more
cohesive methods and including as much data as possible. The SSC also endorsed ensuring that
comparisons of recreational data, pre- and post-recalibration, are included in the terms of reference
for all future assessments for which APAIS/FES-adjusted MRIP data are used.

Discussion of Council Research and Monitoring Priorities for 2020 – 2024
The SSC reviewed the Council’s proposed research and monitoring priorities for 2020 – 2024.
The updated document has modified the original list of species-specific recommendations to avoid
duplicating efforts by SEDAR to track those research recommendations. The SSC had no
additional comments or changes.
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Update to Revisions of Status Determination Criteria Amendment
Action 1 (Defining maximum sustainable yield proxies)
Council staff gave a presentation on considerations for the revised document. These revisions
include reorganizing sub-actions 1.1 – 1.3 into a single action with 4 alternatives, each with
options for setting MSY proxies for reef fish stocks, complexes, and red drum. The revised action
also included an alternative to streamline the procedure in future assessments of reef fish stocks
and complexes. The Council decided not to use indicator species, and so this was removed from
the document. The SSC stated that the previous recommendation of yield at SPR30% as the MSY
proxies for the reef species and complexes should remain the same. Additionally, language was
added in Action 1, Alternative 4 to better define an MSY proxy for red drum as related to
escapement. The SSC recommended that the MSY proxy for red drum based on the current 30%
escapement rate strategy as the preferred option in Alternative 4.
Motion: That the preferred option for the MSY proxy for red drum be Option 4a.
Alternative 4: For red drum, the MSY proxy is:
Option 4a: the yield that provides for an escapement rate of juvenile fish
equivalent to 30% of those that would have escaped had there been no inshore
fishery.
Motion carried without opposition.
Action 2 (Defining maximum fishing mortality threshold)
For Action 2, a modified summary diagram was presented to better illustrate the management
implications of Alternatives 2 and 3. Council staff indicated that Alternative 3 was more
conservative than required by the Magnuson-Stevens Act, as it would set the MFMT equal to the
ABC and FREBUILD for stocks that are overfished and in a rebuilding plan. The SSC stated that this
more conservative approach might not allow flexibility for future management considerations
when setting MFMT.
Motion: For Action 2 the Committee recommends Alternative 2.
Alternative 2: For stock where an MSY proxy has not been defined, set the MFMT
equal to the fishing mortality at the MSY proxy for each stock or stock complex as
determined in Action 1.
Motion carried without opposition.
Action 3 (Defining minimum stock size threshold)
In Action 3, Alternative 5 was modified to explicitly account for stocks that are also managed by
the South Atlantic Council. The SSC reiterated results from a study conducted by the SEFSC
which indicated that fish stocks generally do not fall below 75% of BMSY under natural
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environmental variation. However, it was noted that the red grouper assessment did estimate some
reductions in biomass of about 30% due to red tide, which would be an exception to this
generality. The SSC decided to recommend Alternative 3 as the preferred. The SSC previously
recommended that the MSST not be set at the MSST = 0.50*BMSY proxy, noting that the
rebuilding period and required reductions in fishing mortality are likely to be more rigorous in
situations where the stock biomass is below 50% of BMSY.
Motion: In Action 3, make Alternative 3 the preferred.
Alternative 3: MSST = 0.75*BMSY proxy.
Motion carried 16-3.
The SSC recognized that having different definitions for species managed by both the Gulf and
South Atlantic Council could be problematic, ultimately favoring consistency between the regions.
Motion: In Action 3, make Alternative 5 preferred.
Alternative 5: For stocks assessed across the South Atlantic and Gulf Councils’
jurisdictions (Goliath grouper, mutton snapper, yellowtail snapper, and black
grouper), MSST for these species would use existing definitions of MSST defined by
the South Atlantic Council.
Table 2.2.1. South Atlantic Council MSST definitions for four snapper-grouper stocks and
South Atlantic: Gulf allocations for three stocks.
Species
Mutton snapper
Yellowtail
snapper
Black grouper
Goliath grouper

MSST
0.75*SSB30%SPR
0.75*SSB30%SPR
0.75*SSB30%SPR
(1-M)*BMSY

Motion carried without opposition.
Action 4 (Defining optimum yield)
Council staff presented a number of potential approaches to structuring the document action for
defining optimum yield (OY), including collapsing the considerations for all reef species and red
drum into a single alternative with several options, with the goal of streamlining the definition for
all reef fish stocks and stock complexes along with red drum. The SSC reiterated previous
discussions where OY is difficult to define because of the lack of quantitative socioeconomic data.
The SSC stated that it was imperative to convey all extensive discussions the group has had on
defining OY, and that the Council consider these discussions in their management decisions for
OY.
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Motion: In Action 4, any values in the range presented under Alternative 2 are
acceptable.
Alternative 2: For reef fish stocks and red drum where OY is undefined, OY,
implicitly accounting for relevant economic, social, or ecological factors, would be the
yield from fishing at:
Option 2a. 50% of FMSY proxy.
Option 2b. 75% of FMSY proxy.
Option 2c. 90% of FMSY proxy.
Motion carried 17-2 with 1 absent and 1 abstention.

Discussion of the Gulf SEDAR Assessment Schedule
Council staff reviewed the SEDAR schedule for assessing Gulf stocks, and clarified that a 2021
assessment of gray triggerfish had been removed to accommodate a research track assessment for
red snapper and an operational assessment for gray snapper. The SEFSC added that the stock
assessments for Spanish mackerel and yellowedge grouper are now almost 10 years old.

Scope of Work: Gray Snapper Operational Assessment
Council staff worked with SEFSC staff to revise the gray snapper operational assessment statement
of work. Under term of reference #3, “or” was changed to “and” for the request for projections for
MFMT. Mr. Gregory identified an issue with the length at which 50% of females are sexually
mature (L50), noting that the estimated size from the literature (253 mm fork length [FL]) differed
from the size ultimately recommended for use in the assessment (300 mm FL). Another issue
identified was that the equation for determining the proportion of mature individuals for a given
size (mm FL) always yields >99% maturity, regardless of the size fish used in the calculation. Mr.
Gregory identified several ranges of size-at-maturity estimates, and questioned why no sensitivity
analyses for L50 were conducted in the previous stock assessment (SEDAR 51 2018).
The SEFSC expressed an opposition to requests for alternative base case models as a method for
answering research questions of this type, stating that a base case requires a considerable workload
to produce the requisite biomass estimates, model diagnostics, projections, and more. Further, the
prescriptive nature of detailing the parameter estimates for the model a priori should be avoided,
with the working groups involved in the data process making recommendations based on
examinations of contemporary data. The SEFSC ultimately suggested that a sensitivity run for L50
would capture the interest in an alternative state of nature. Traditionally, the preferred approach
for SEDAR assessments has been to use the estimate of L50 from the life history working group
developed during the Data Workshop portion of the assessment. Most SSC members agreed with
letting L50 be determined in this manner, and disagreed with being prescriptive with how to
parameterize key functions of the base case model.
Motion: Consider SEDAR 51 recommendations, and any new information, for
reproduction.
Motion carried without opposition.
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Inclusion of state survey data for the upcoming gray snapper operational assessment was
discussed, with the SSC expressing an interest in the differences in the catch and effort estimates
collected by the general state surveys which currently monitor gray snapper (LA Creel and TPWD
Sport Fish Survey). The SSC recognized that much work remained to be able to compare FESadjusted MRIP data and state survey data, and agreed that it would be preferable to examine the
differences in the various surveys against MRIP-FES for a suite of species simultaneously. The
SEFSC cautioned that additional considerations under the terms of reference extends the project
timeline, and that tradeoffs may be necessary with respect to throughput of other assessments for a
region.

Terms of Reference and Participants: SEDAR 70: Gulf of Mexico Greater
Amberjack
The terms of reference for SEDAR 70: Gulf of Mexico Greater Amberjack, which is an
operational assessment, were based on the earlier statement of work approved by the SSC. Under
term of reference #3, “or” was changed to “and” for the request for projections for MFMT.
Consideration of supplemental state survey-collected recreational data to augment MRIP data in
the assessment was discussed; however, the methods necessary to make the appropriate
conversions have not yet been finalized. The SSC asked about any anticipated effects of the recent
reduction of the commercial trip limit from 1,500 pounds to 1,000 pounds gutted weight per trip.
Council staff clarified that no effects were expected, since the regulations have not yet been
implemented.
Motion: To approve the terms of reference for SEDAR 70: Gulf Greater Amberjack
as modified.
Motion carried without opposition.
Drs. Benny Gallaway, Jim Tolan, and Kai Lorenzen volunteered to participate in SEDAR 70 on
behalf of the SSC.

Terms of Reference and Participants: SEDAR 72: Gulf of Mexico Gag
The terms of reference for SEDAR 72: Gulf of Mexico Gag, which is an operational assessment,
were based on the earlier statement of work approved by the SSC. Under term of reference #3,
“or” was changed to “and” for the request for projections for MFMT.
Motion: To approve the terms of reference for SEDAR 72: Gulf of Mexico Gag as
modified.
Motion carried without opposition.
Drs. Dave Chagaris, Jim Nance, Luiz Barbieri, and Mr. Bob Gill volunteered to participate in
SEDAR 72 on behalf of the SSC.
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Discussion of Allocation Review
Staff gave a presentation on the timing and frequency of sector allocation reviews in the Gulf.
Staff discussed the evaluation of fisheries allocation options (FMP amendment) as defined by the
NMFS Allocation Review Policy. Staff provided an overview of the allocation review policy and
discussed the adaptive management suggested by the policy. The three types of review triggers,
i.e., criteria for initiating allocation reviews were discussed. Staff noted that the Gulf Council
selected time-based triggers and the Council’s public comment process as primary and secondary
allocation review triggers, respectively. The expected start dates for the initial reviews of Gulf
allocations were then presented. A Council motion requesting the establishment of an allocation
review workgroup and the current membership of the workgroup were provided. Staff presented
review procedures and steps listed by the allocation review workgroup, including: a notice
indicating the allocations to be reviewed, the determination of the review panel membership, SSC
and advisory panels’ recommendations on the review, and Council input. Review criteria
suggested by the workgroup include changes to FMP goals and objectives, ABCs, ACLs, ACL and
quota utilization rates, discards and discard mortality rates, effort trends, economic efficiency, and,
distributional effects. Staff also discussed a tiered allocation review approach.
SSC members inquired about the timing of Gulf and South Atlantic Councils’ allocation reviews
of stocks with interjurisdictional apportionment. Staff indicated that the two Councils have
adopted the same time interval for these reviews. SSC members inquired about opportunities to
conduct additional reviews. Staff noted that in addition to the reviews based on the time triggers,
the Council could initiate as many reviews as it deems necessary. SSC members asked about the
completion of the document on procedures and criteria for Gulf allocation reviews. Staff noted
that the Gulf document would be a draft until the Council reviews the findings of the GAO report
on allocation reviews scheduled to be finalized in December 2019. The SSC noted that, in
determining a suite of criteria to include in allocation reviews, the Council should consider that
some of these criteria are not readily available and would require time and resource consuming
studies to be developed. SSC members expressed support for a tiered approach to allocation
review, with tiers of increasing complexity as warranted by the allocation under review.

Review of Draft Technical Memo: “National Standard 1 Technical Guidance for
Designing, Evaluating, and Implementing Carry-over and Phase-in Provisions
within ABC Control Rules”
Dr. Dan Holland, an economist with the Northwest Fisheries Science Center and member of the
Pacific SSC, chaired Subgroup 2 of the National Standard 1 (NS1) Technical Guidance
Workgroup, which was responsible for providing guidance for designing, evaluating and
implementing carryover and phase-in provisions within Council ABC Control Rules. The NS1
guidelines were last revised in 2016, after which the technical guidance subgroups were formed to
address reference points, carryover and phase-in, and data-limited stocks.
Phase-in allows for a decrease of the ABC relative to the OFL to be affected over a longer time
period (up to three years), as opposed to a more substantial decrease in the first year, thereby
reducing negative social and economic effects following an assessment. Carryover allows for the
transfer of uncaught quota in one fishing year to be transferred to the following fishing year, and
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allows for the modification of the appropriate catch limits (ACL, ABC) up to the OFL to carry
over that additional quota. However, the ABC still cannot exceed the OFL when applying either
phase-in or carryover.
Subgroup 2 discussed changes to Council ABC control rules to facilitate the inclusion of carryover
and phase-in. Several benefits of carryover were noted by the subgroup: improved safety at sea
by reducing the race for fish through making uncaught quota available in the following year;
improving economic stability to avoid an end-of-year market glut of fish; improved management
stability against variations in fishing effort; and, stability for multispecies catch share fisheries.
Carryover is currently used around the world, including in the U.S. for a number of species.
Incorporating carryover into Council ABC control rules may require consideration of: eligibility
factors; when to/not to use carryover; how much remaining quota to carry over to the following
year; whether carryover can apply to overfished or rebuilding stocks; how to modify ACL/ABC;
using management strategy evaluations (MSE) to evaluate the robustness of management
decisions; and consultation with the SSC and the applicable NMFS Science Center. Carryover can
be evaluated on a case-by-case basis, combined with rerunning yield projections to generate new
catch estimates when carryover is to be applied.
Several benefits of phase-in were noted by the subgroup: greater stability and less variability in
ACLs over time; reduce socioeconomic strain from large changes in catch limits; and, decreased
management uncertainty by reducing the magnitude of catch limit changes. Like carryover, phasein is used around the world and within the U.S. Implementation of phase-in may require
consideration of: revision of ABC control rules; describing when to use/not use phase-in; analyses
to validate the prevention of overfishing in each applicable year (not to exceed three years); stock
eligibility; use of phase-in for increases and/or decreases in catch limits; establishment of
minimum buffers; the generation time of the stock; assessment precision; and MSE to test the
robustness of the management decision.
Factors that may vary risk for implementing carryover or phase-in include the life history of the
species, stock structure, spatial dynamics, fishing fleet selectivities, assessment availability and
frequency, ACL monitoring accuracy, and catch uncertainty.
NMFS is looking for feedback on the technical memorandum by January 15th, 2020. The finalized
technical memorandum will be published and distributed by May 2020. The regional fishery
management councils are not required to use carryover or phase-in.
SSC Discussion
Data lags exist between finalized landings data and the present year. Some management decisions
can be made based on preliminary data, but regardless, data must be very timely for carryover or
phase-in to operate safely. Carryover may work best in fisheries where landings data are known
with a high degree of precision, and are very timely in delivery. The SSC asked about coping with
exogenous effects on stocks, such as episodic mortality from red tide. Dr. Holland noted that the
technical guidance is generic, so that it may be applicable to multiple regions. Each region should

16

consider its situation individually, based on the characteristics of a species (effort, life history,
external forces, etc.).
If catches exceed catch limits regularly, payback provisions would be necessary to reduce the risk
of depleting the stock at a rate above that calculated through yield projections from the previous
assessment, upon which the current catch limits are based. Multisector fisheries tend to make
quota monitoring more difficult; better control over ACL monitoring and payback provisions may
be necessary for stocks with poorer ACL monitoring control. The SSC asked about the effects of
carryover on quota markets. Dr. Holland noted that no formal analysis has been completed;
however, in British Columbia, individual transferable quota markets can show increased quota
trading towards the end of the fishing year to fully capitalize on available quota. Carryover could
reduce transaction costs if shareholders do not need to acquire additional quota in a fishing year
due to carryover from the previous year.

Other Business
Winter 2019 Webinar
The Council was asked to provide comment on a draft report to Congress on recreational data
collection (per the Modern Fish Act) by the end of 2019, and needs SSC input on this report. The
Fisheries Social Impact Assessment Handbook may also benefit from SSC feedback prior to the
end of the year. Both of these items were received shortly before the SSC meeting; therefore; the
Council will review these items first, followed by the SSC. A webinar meeting would be
necessary to meet these deadlines. Staff will distribute a doodle poll and draft agenda.
Recreational Data
The SSC identified a need to find pathways forward for incorporating state survey data into or
alongside MRIP data in the stock assessment process, and for quota monitoring purposes. The
SSC would like to determine how exactly the state data would ultimately be able to be used in
stock assessments.
Motion: The SSC recommends an In-Person Workshop to address MRIP and FES
data stream conversions and their calibration with State survey data collections as
they relate to inclusion into future stock assessments.
Motion carried without opposition.
ABC Control Rule Working Group
Council staff have provided a recommendation for how to proceed with convening the ABC
Control Rule Working Group. Dr. Powers will work with Council staff and other SSC members to
finalize a plan, and a schedule for convening the group.

The meeting was adjourned at 4:00 pm on September 18, 2019.
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Standing, Reef Fish, Mackerel, and
Socioeconomic SSC Meeting Summary
September 17-18, 2019
The meeting of the Standing, Reef Fish, Mackerel, and Socioeconomic Scientific and Statistical
Committees (SSC) was convened at 8:30 a.m. on September 17, 2019. The agenda for this
meeting, and the meeting summary and verbatim minutes from the July 30-31, 2019 SSC meeting,
were approved as written.
Dr. Luiz Barbieri agreed to serve as the SSC representative at the October 2019 Gulf of Mexico
(Gulf) Fishery Management Council (Council) meeting in Galveston, Texas.

Discussion of Variability in Yield Projections from Stock Assessments
The SSC expressed interest in this topic under Other Business at its July 2019 meeting. Typically,
in the projections resulting from stock assessments, the projected yields spike in the years
following the conclusion of the assessment. Dr. Michael Drexler produced an examination of this
observation, with consideration of whether the projections underestimate scientific uncertainty.
Large discrepancies between landings and projected catch limits in a given year suggest a
possibility of underestimation of either management or scientific uncertainty. A study by Punt et
al. (2011) examined uncertainty in projections for fish stocks in southeastern Australia, and
suggested several alternatives to the classical approach, such as an analytic correction applied
directly to biomass estimates. Dr. Drexler examined Gulf SEDAR assessments, conducting a
qualitative analysis of discrepancies and/or patterns between landings and projections over time;
and a quantitative comparison of projected catch limits over time. Strong spikes in projections
following the terminal year of a stock assessment begin in 2015. These spikes in projected catch
limits are much greater in magnitude than the buffer (uncertainty) applied between overfishing
limit (OFL) and acceptable biological catch (ABC) through the Council’s ABC Control Rule.
Dr. Drexler proffered several examples which demonstrated this trend between projections and
landings, whereby projected harvest values are not realized in landings data, concluding that the
assessment may be overestimating productivity. Examples include greater amberjack, gag, gray
triggerfish, red grouper, Spanish mackerel, and cobia. An exception to this trend is red snapper,
for which stock productivity appears to be regularly underestimated.
The SSC asked whether the spikes observed in the projections were related to the estimation of
OFL. Historically, differences have been considerable between codified OFLs and projections in
overlapping years. An approach which considers historical performance to better estimate
uncertainty may be a path forward for considering these historical differences in future projections.
The SSC added that current estimates of uncertainty in the OFL are likely too small to be realistic,
and that it may be worth considering historical differences when revising the Council’s ABC
Control Rule.
The Southeast Fisheries Science Center (SEFSC) noted that projections are done at the fishing
mortality level at maximum sustainable yield (FMSY) or proxy. They pointed out several reasons

why fishing effort may be below FMSY (species availability versus effort, market conditions,
weather, etc.). The SSC agreed that scientific uncertainty is likely underrepresented in the
projections; however, many sources for uncertainty exist that may be hard to characterize. The
SEFSC stated that it was willing to collaborate with Dr. Drexler to further develop this analysis.

Stock Assessment Review: SEDAR 61 – Gulf of Mexico Red Grouper – Presentation
of Model, Results, and Projections; Stock Status Determination, OFL and ABC
Recommendation
Dr. Skyler Sagarese provided an overview presentation of the Gulf of Mexico Red Grouper Stock
Assessment SEDAR 61 including data, continuity model, base model, diagnostics, and sensitivity
runs.
Data Review
For SEDAR 61, many data inputs were similar to those used in SEDAR 42. However, the
previous red grouper stock assessment (SEDAR 42) model for red grouper had difficulty fitting the
magnitude and length composition of commercial discards. One resolution was to change the start
date of the model from 1986 to 1993, when the data were more robust and the discard data were
more consistent. After the SEDAR 42 review, the 1993 start date was considered inappropriate,
since it did not provide a suitable amount of contrast between past and present data. Bootstrapping
indicated that substantial uncertainty existed around initial estimates of stock size, productivity,
and recruitment. Age and growth data were updated to produce a new growth curve. Fecundity
was measured as batch fecundity in SEDAR 42 (proportion female * proportion sexually mature *
batch fecundity per individual), while fecundity in SEDAR 61 was estimated as female spawning
stock biomass measured as a relative number of eggs. Batch fecundity was input as a function of
length-at-age using the updated growth curve. Commercial landings data were similar to those
used in SEDAR 42, with data from 2010 – 2017 taken from the red grouper individual fishing
quota (IFQ) database as opposed to the Accumulated Landings System. Commercial discards have
been modified to use the “number of sets” for the commercial longline fleet, and “fishing days” for
the commercial vertical line fleet. Estimated landings from the catch-per-unit-effort catch
expansion closely follow logbook-reported landings, and are much lower than those reported and
used in SEDAR 42. Recreational landings in SEDAR 61 used the fully-calibrated MRIP time
series incorporating the Access Point Angler Intercept Survey (APAIS) and Fishing Effort Survey
(FES) adjustments, with the recreational fleets again being combined as a single index. Private
vessel landings were most influenced by the changes in MRIP (much larger compared to SEDAR
42), followed by the charter fleet. Recreational discards are self-reported, with charter and private
vessel discards estimated to be higher in the new MRIP calibrated data than those data used in
SEDAR 42.
Indices of abundance show declines in more recent years, which corresponds with observations
from landings data for the same years. The fishery-independent regional video surveys were
combined and modified to gain a better understanding of the stock over a greater spatial domain.
Age composition data were available for each fleet, with strong year-classes observable in the data
at corresponding fleet selectivities. These age data were used as a complete dataset with sample
weighting conducted to reweight the age composition data. Length composition data for
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commercial discards correspond to the minimum size limits, with the regulatory change in 2010 to
18 inches from 20 inches total length. A new fishery-independent index from the Florida Fish and
Wildlife Research Institute (FWRI) called the Repetitive Time Drop Survey (a vertical line survey)
was also incorporated into the model.
Red tide is modeled within SEDAR 61, and can account for a substantial amount of episodic
mortality in a given year. Combined video survey data show a decrease in abundance in 2014,
with a progressive recovery evident by 2017. An ecosystem analysis of red tide mortality showed
the total mortality from the perspective of both total biomass and age stanza. The 2005 red tide
was predicted to be a much greater source of episodic mortality for both total biomass and age
stanza (age-0, age-1 to age-3, and age 4+) than the 2014 red tide. Red tide associated morality was
inversely related to age.
The outlier observed in the 1990 recreational landings data was noted to not be due to the
institution of the minimum size limit. Outliers in general are being considered in greater detail by
the MRIP calibration team. For commercial discards, data post-IFQ have been difficult to use to
create catch-per-unit-effort (CPUE) indices for the commercial fleets. Currently, commercial
observer program data are used to estimate discards; further, indices of abundance may be able to
be generated from those same data.
SEDAR 61 Continuity Model (SEDAR 61C)
This continuity model mimics the model developed for SEDAR 42. Some methodological
improvements have been made for several datasets, making some previously used approaches
statistically unsupported. The differences between the SEDAR 42 and SEDAR 61 are largely
explained by the newly calibrated MRIP data (with APAIS and FES adjustments). Changing the
start date from 1986 to 1993 in the SEDAR 42 model resulted in an increase in the projected OFL.
SEDAR 61 Base Model (SEDAR 61B)
The SEDAR 61B base model time series began in 1986 with 2017 as the terminal year. The
square root of the sample size for composition data was used to iteratively reweight effective
sample sizes for those composition datasets. Steepness was fixed at 0.99 and red tide was modeled
only in years when red tide was reported (i.e., 2005 and 2014). Length-based selectivity was
modeled by fishing fleets and fishery-independent surveys. Age composition data go back to
1991.
The SEDAR 61B model fits the landings data similarly, if not better in some cases, than the
SEADR 42 model. Fits to the commercial discard data are much improved. Fits to the
recreational discards are also better; however, with the use of the new MRIP data, the magnitude
of the recreational discards has increased considerably. Declines are seen in the recreational
indices in recent years, with similar fits for overlapping years between SEDAR 61B and SEDAR
42. Fits to fishery-independent indices also show low abundance in recent years, with similar fits
for overlapping years between the models. Fits to length composition data are much improved in
SEDAR 61B than SEDAR 42. Fits to age composition data are fairly similar in SEDAR 61B
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compared to SEDAR 42, indicating that the gains in the fits to the length composition data did not
result in a substantial tradeoff in model fit between composition data types.
SEDAR 61B is estimating a lower total biomass and a lower estimate of spawning stock biomass
than SEDAR 42. Declines in 2005 and 2014 are attributed to red tide episodic mortality. Strong
recruitment events were observed in 1995, 1998, 2001, 2005, and 2013. Recruitment remains
highly variable for red grouper. Coefficients of variance (CVs) for the recent recruitment data are
more uncertain in SEDAR 61B compared to SEDAR 42. A function of using Stock Synthesis
requires that recruitment deviations sum to zero, meaning that the CVs for the years of recruitment
data must balance out to zero. Total fishing mortality follows a generally similar trend, with
spikes in 2005 and 2014 resulting from for red tide which is treated as “fishing” fleet in the model.
Except for red tide years, the commercial bottom longline fleet remains the dominant source of
fleet-specific fishing mortality; however, the recalibrated MRIP data (APAIS/FES) show the
recreational fleets removing a comparable amount of biomass comprised mostly of younger
individuals.
Model Diagnostics and Sensitivities
Model diagnostics tested model performance against variations in data and parameterization. The
jitter analysis varies model parameters by 10% above and below each parameter estimate, and
yielded consistent results which indicated a stable model. Bootstrapping runs showed consistency
in most respects, except for recruitment in the terminal year (2017) which is expected. Also, initial
estimates of fishing mortality showed variability outside the upper and lower quartiles, which may
be an artifact of a 1986 start date, as opposed to some point further in the past (pre-1986).
Retrospective analyses did not reveal any systematic retrospective patterns by removing
consecutive years of data from the terminal year back. Model sensitivity was checked by
removing a single index at a time. The model showed stability regardless of the index removed.
Likelihood profiling indicated an ability of the model to estimate some parameters. Data
weighting may be informing the model to more strongly consider the recreational data than in
SEDAR 42; however, the CVs around the index weighting are larger for the commercial data,
which is contrary to the assumption that commercial landings data known with a greater degree of
precision than the recreational data.
Many sensitivity runs were done for both satisfying the terms of reference and potential review
questions. Red tide analyses showed that 2015 was not distinguishable from 2014 as a separate
episodic mortality event. A “leave one out” sensitivity analysis, and the total removal of fisherydependent indices, indicated little permutation in model output suggesting model resiliency.
Sensitivity runs estimated steepness at approximately 0.73; however, steepness was fixed at 0.99
indicating, there was not a strong stock-recruitment relationship.
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Stock Status and Projections
Based on SEDAR 61B, as of the end of 2017, Gulf red grouper is not overfished (SSB2017/MSST
[minimum stock size threshold] = 1.64; MSST = 0.5*BMSY) and is not undergoing overfishing
(FCurrent (2015-2017)/MFMT [maximum fishing mortality threshold] = 0.784; MFMT = F30%SPR).
However, this determination does not account for the 2018 red tide episodic mortality event, which
was known to be a significant mortality event in the eastern Gulf.
A time period of 2010 – 2017 was used for mean recruitment, selectivity, retention, and discard
mortality when creating yield projections. Catch allocations are set at 76% commercial and 24%
recreational. Final landings estimates from 2018, and the revised annual catch limit (ACL) for
2019, are included and assumed to be harvested. Projections use the FES-adjusted MRIP
recreational calibrated landings data.
Without including a red tide event in 2018, and assuming a start year of 2020, fishing at F30%SPR
would result in an initial increase (spike) in allowable catch above 8 million pounds (mp) gutted
weight (gw). This spike in 2020 is being informed by low estimates of apical fishing mortality,
meaning the model is assuming too few red grouper are being removed compared to the predicted
available biomass. This is due to the 2005 and 2013 cohorts moving through the fisheries as age-7
and age-15 fish. Caution was expressed for not considering the 2018 red tide event, given the
recent trends in catch for the recreational and commercial fleets, and the observations of
abundance from fishery-independent indices in recent years following the 2014 red tide event. If
an event in 2018 was similar in magnitude to the red tide events in 2014, or 2005, then some
substantial decrease in biomass should be expected. Further caution was expressed about relying
on the SEAMAP seasonal groundfish surveys as the only index of recruitment without a
corroborating index.
The Council’s “Something’s Fishy” data collection tool identified general trends in abundance and
stock health as reported by recreational and commercial anglers. These anglers generally noted
decreases in the number of larger red grouper, but also reported a large preponderance of smaller
fish appearing in recent catches. Further, a separate study in southwestern Florida queried anglers
about the severity of the 2018 red tide event compared to the 2005 and 2014 events. Generally,
these anglers determined that the 2018 red tide event was “devastating”, too many samples coming
from the same portion of the area surveyed (reporting bias). However, this perception could be a
function of recall bias as an ecosystem analysis estimated that red grouper mortality was higher
during the 2014 event.
Catch Recommendations
The SSC noted that under the old definition of MSST (1-M*BMSY), red grouper would be
considered overfished as of 2017 (SSB2017/MSSTOLD = 0.96). However, the stock has decreased to
almost 50% of BMSY in the past; therefore, the new definition of MSST (0.5*BMSY) may be
appropriate for this stock. The SSC acknowledged that there appear to be unknown factors which
could be driving stock biomass down beyond just red tide. Future assessments should consider
spawning stock biomass using both sexes combined, further evaluation of red tide episodic
mortality, and other improvements and considerations already noted by the analytical team.
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Motion: The SSC agrees with the SEDAR 61 assessment that overfishing is not
occurring for Gulf red grouper as of 2017.
Motion carried without opposition.
Motion: The SSC agrees with the SEDAR 61 assessment that Gulf red grouper is not
overfished as of 2017.
Motion carried without opposition.
The SSC recommended that the decision table from the assessment presentation (Table 1) be
conveyed to the Council to illustrate the probabilistic risk of a given catch level, given an
assumption about the severity of the 2018 red tide.
Table 1. Catch limits and their corresponding probabilities of resulting in overfishing, given
certain assumptions about the severity of the 2018 red tide event relative to past red tide events,
and using a P* of 0.427 from the ABC Control Rule. Catch is in gutted weight. These data
incorporate Fishing Effort Survey-adjusted recreational MRIP data.

Data from FWRI’s red tide monitoring program indicated that the spatial extent, intensity, and
duration of the 2018 red tide was similar in scale to the 2005 red tide event. The SSC agreed that
due consideration of the effects of the 2018 red tide event was necessary. One proposal was to
consider the slope of a line from the assumed 2019 landings to a point when the equilibrium yield
is achieved. The SSC could then select a certain number of years of catch projections to
recommend to the Council. The SSC also agreed that annual interim analyses would be necessary
to monitor the stock.
The SEFSC produced additional analyses reflecting an assumption of the 2018 red tide event being
equivalent to the 2005 event, based on the information from FWRI’s red tide monitoring unit.
These analyses are shown in Table 2, and are based on the current sector allocations of 76%
commercial and 24% recreational.
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Table 2. Update to the projections decision table for SEDAR 61 using the proposed OFL and
ABC for the 2005 red tide scenario. Catch is in gutted weight. These data incorporate Fishing
Effort Survey-adjusted recreational MRIP data.

Modifying the treatment of recruitment deviations in the projections was also offered as a way to
smooth the characteristic spike in the projected yields. Doing so assumes no recruitment
deviations from the mean, and yields less pronounced increases from 2019 to 2020 and beyond.
The revised yields still increase over time to the equilibrium yield.
The SSC discussed the difference between using the lowest yield for a five-year projection period
(2020 – 2024) versus the mean of the annual yields for the same period. The SSC thought that
using the average of the annual yields would better encompass uncertainty in the projections, and
provide more stability for the proffered time period, than using the lowest annual yield. The SSC
noted that their OFL and ABC advice is based on the data and projections from the SEDAR 61
stock assessment; however, the Council should consider input from the fishermen and trends in
landings when determining at what level to set the ACL. The SSC added that red grouper is not
considered overfished under the new definition of MSST; under the old definition, red grouper
would be considered overfished as of 2017. Given these factors, the SSC determined that red
grouper constituted a special circumstance, since the SEDAR 61 assessment did not appear to be
capturing the decline in abundance observed by the fisheries.
Motion: The SSC moves that for Gulf of Mexico Red Grouper, the OFL is 5.35
million pounds gutted weight. The OFL is based on the average yield from
projections in SEDAR 61 using the current sector allocations (76% Comm / 24% Rec)
and assuming the impact of the 2018 red tide is approximately the same as the 2005
red tide on the red grouper stock.
Motion carried 15-6.
The SSC asked if it was possible to back-calculate from FES-adjusted MRIP catch
recommendations to APAIS-only adjusted MRIP catch recommendations. The SEFSC indicated it
was possible; however, a method for doing so has not yet been developed and vetted. In making a
recommendation for ABC, the SSC indicated an inclination to decrease the P* value to 0.3 to
account for the decline in landings and abundance in the stock. Using the status quo P* value of
0.427 may actually be a higher risk than calculated by the current ABC Control Rule, as there is no
metric to incorporate known unknowns.
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Motion: The SSC moves for Gulf of Mexico Red Grouper to have an ABC of 4.9
million pounds gutted weight.
Motion carried 15-5 with 1 absent and 1 abstention.

Draft Format of Executive Summary using SEDAR 61 as an Example
SEFSC staff presented a draft executive summary with new abbreviated formatting for the SSC’s
consideration using SEDAR 61 as an example. The goal of the new formatting is to report
pertinent SEDAR results that highlight key figures and findings along with stock considerations
and stock status. The SSC stated that the intended audience for the summaries should be the
Council and fisheries stakeholders. The SSC emphasized the importance of prominently
presenting the stock status at the beginning of the document, making the document searchable, and
keeping SEDAR executive summary formatting consistent across species. The SEFSC agreed and
indicated they would continue to welcome future input on the executive summary draft from the
SSC.

Update of Itarget Model and Projections for Gulf Lane Snapper including OFL and
ABC Recommendations
On June 6, 2019, in response to notification from NMFS that Gulf lane snapper experienced
overfishing in 2017 and 2018, the Council requested that the SEFSC provide an update to the
Itarget model used to assess the species in SEDAR 49 (2016). SEFSC staff presented an update of
the Itarget model, which was rerun to incorporate four more years of collected headboat landings
data, which were presented in APAIS-adjusted MRIP values. FES-adjusted MRIP values were not
used, but are available. The update resulted in higher suggested catch advice than what was
proposed in SEDAR 49. The SSC inquired why increased headboat effort had not yielded
increased landings. The SEFSC indicated that the Itarget method standardizes CPUE as an index
of abundance which was informing the stock increase. It was noted that when the ABC for lane
snapper is exceeded, the fishery is subject to an in-season closure in the following year if harvest is
projected to again exceed the ABC. The SEFSC also stated that several sensitivity runs conducted
during SEDAR 49 indicated that the model was sensitive to changes in the Itarget scalar, and so a
scalar of 0.7 was retained for the update. The model outputs a distribution of potential harvest
relative to the chance of overfishing, where a 50% probability of overfishing is set as the OFL.
The SSC recommended that the lane snapper stock continue to be monitored frequently, since the
stock is considered “data-limited” and updates to the stock assessment are easily completed.
Motion: The SEDAR 49 update for lane snapper is the best scientific information
available. The OFL at 50% is 603,195 lbs and the ABC at 30% is 588,965 lbs.
Motion carried with 1 opposed.
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Review of SEFSC Key Stocks Analysis and Review Gulf Stocks Suitable for Interim
Analysis
Interim Analyses (IA) can be used adjust ACLs between stock assessments using current data, help
track trends in abundance, and are based on a combination of analyses of indices and management
procedures. Additionally, IA could serve as tool to monitor stock abundance to discrete
disturbance events such as red tide or oil spills. For an IA, indices for the species of interest are
evaluated to select those that better track trends in harvest data. These indices can be fisherydependent or -independent, although fishery-independent indices are preferred. Indices don’t
always follow the data; therefore, when selecting an index(s), it is recommended that the data are
robust. Examples of fishery-independent and -dependent indices for three fish species in the Gulf
(red snapper, red grouper, and gray triggerfish) were presented. The SSC recommended becoming
familiarized with this process, and that user input should be used to fine-tune observations.

Review of South Atlantic Council SSC Recommendations for MRIP APAIS/FES
Survey Methods
Previously, the SSC had agreed to the conduction of abbreviated update assessments designed to
incorporate updated and recalibrated MRIP data, which would have been calibrated to account for
modifications from APAIS and FES. Ultimately, analytical delays resulted in the SSC
withdrawing its support for the conduction of those abbreviated update assessments for Gulf
stocks.
Concurrently, the South Atlantic Fishery Management Council proceeded with these abbreviated
update assessments for five species (red porgy, greater amberjack, king mackerel, golden tilefish,
and gag). Ultimately, due to the lack of review and clarity on the recalibration of the recreational
data used in those assessments, the South Atlantic SSC rejected those assessments for use in
management. Concerns were expressed with regard to the variability in the data over time, the
magnitude of differences in landings and effort after calibration of the landings data, the
identification and treatment of outliers, and other factors.
The NMFS Office of Science and Technology provided a workshop for the South Atlantic SSC in
August 2019 to detail the sampling, calibration, and methodologies behind the APAIS and FES
adjustments to MRIP. Questions remained about the selection of data calibrated to MRIP FES for
a stock assessment. Further, the ability to simulation-test the methods for accuracy and precision
against a known environment appears to be difficult, since whatever artificial effort environment is
created for simulation testing will bias the results by its design. Also, the South Atlantic SSC was
not able to discuss the effect of the new data on catch recommendations and their use in the South
Atlantic SSC’s ABC Control Rule.
The SSC thought it could be very informative to receive a presentation similar to those received by
the South Atlantic SSC. Understanding the differences in the data pre- and post-recalibration
would help inform future SSC recommendations to the Council.
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Review of Recommended Use of the Current Gulf of Mexico Surveys of Marine
Recreational Fishing in Stock Assessments
Beginning in 2013, the Gulf states began working on developing independent recreational data
collection programs, primarily for red snapper. Each of the five Gulf states developed general or
supplemental surveys, with certification of those surveys by MRIP. The initial understanding by
the states was that certification by MRIP would mean the use of the data generated by that survey
for assessment and quota monitoring purposes. It became clear that there would need to be some
method for combining the data from the different states, which were tantamount to different data
“currencies” compared to APAIS/FES-adjusted MRIP. Calibration methods now exist for some
but not all state surveys.
Because of a lack of uniform calibration methods for including these additional surveys, NMFS
proposed using only MRIP data calibrated for APAIS and FES for informing stock assessments.
This is Option 1a in the document. Once calibration methods are available for all state surveys,
back-calibration from MRIP data used for the assessment can be done to provide catch advice to
each state based on that state’s data collection program. The ultimate goal is to integrate both
general and supplemental surveys from the states to inform the stock assessment process for all
species covered by a given survey, with state-specific catch recommendations generated by state
for monitoring landings for the applicable species. This is Option 1c in the document.
Targeted sampling will be more effective with the inclusion of supplemental surveys compared to
MRIP data alone, largely due to differences in sample coverage within survey-specific sample
frames. These surveys have the capacity to reduce overall scientific uncertainty in recreational
data by decreasing gaps in coverage over both space and time. Concerns remain with differences
between the “currencies” under which the data are initially collected and reported, those used in
the assessment, and then those ultimately used for quota monitoring. Resolving a method for
seamlessly transitioning between currencies will be of paramount importance to moving forward
with both MRIP and the state-specific surveys.
SSC members discussed how to proceed with using state-specific surveys, and encouraged more
cohesive methods and including as much data as possible. The SSC also endorsed ensuring that
comparisons of recreational data, pre- and post-recalibration, are included in the terms of reference
for all future assessments for which APAIS/FES-adjusted MRIP data are used.

Discussion of Council Research and Monitoring Priorities for 2020 – 2024
The SSC reviewed the Council’s proposed research and monitoring priorities for 2020 – 2024.
The updated document has modified the original list of species-specific recommendations to avoid
duplicating efforts by SEDAR to track those research recommendations. The SSC had no
additional comments or changes.
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Update to Revisions of Status Determination Criteria Amendment
Action 1 (Defining maximum sustainable yield proxies)
Council staff gave a presentation on considerations for the revised document. These revisions
include reorganizing sub-actions 1.1 – 1.3 into a single action with 4 alternatives, each with
options for setting MSY proxies for reef fish stocks, complexes, and red drum. The revised action
also included an alternative to streamline the procedure in future assessments of reef fish stocks
and complexes. The Council decided not to use indicator species, and so this was removed from
the document. The SSC stated that the previous recommendation of yield at SPR30% as the MSY
proxies for the reef species and complexes should remain the same. Additionally, language was
added in Action 1, Alternative 4 to better define an MSY proxy for red drum as related to
escapement. The SSC recommended that the MSY proxy for red drum based on the current 30%
escapement rate strategy as the preferred option in Alternative 4.
Motion: That the preferred option for the MSY proxy for red drum be Option 4a.
Alternative 4: For red drum, the MSY proxy is:
Option 4a: the yield that provides for an escapement rate of juvenile fish
equivalent to 30% of those that would have escaped had there been no inshore
fishery.
Motion carried without opposition.
Action 2 (Defining maximum fishing mortality threshold)
For Action 2, a modified summary diagram was presented to better illustrate the management
implications of Alternatives 2 and 3. Council staff indicated that Alternative 3 was more
conservative than required by the Magnuson-Stevens Act, as it would set the MFMT equal to the
ABC and FREBUILD for stocks that are overfished and in a rebuilding plan. The SSC stated that this
more conservative approach might not allow flexibility for future management considerations
when setting MFMT.
Motion: For Action 2 the Committee recommends Alternative 2.
Alternative 2: For stock where an MSY proxy has not been defined, set the MFMT
equal to the fishing mortality at the MSY proxy for each stock or stock complex as
determined in Action 1.
Motion carried without opposition.
Action 3 (Defining minimum stock size threshold)
In Action 3, Alternative 5 was modified to explicitly account for stocks that are also managed by
the South Atlantic Council. The SSC reiterated results from a study conducted by the SEFSC
which indicated that fish stocks generally do not fall below 75% of BMSY under natural
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environmental variation. However, it was noted that the red grouper assessment did estimate some
reductions in biomass of about 30% due to red tide, which would be an exception to this
generality. The SSC decided to recommend Alternative 3 as the preferred. The SSC previously
recommended that the MSST not be set at the MSST = 0.50*BMSY proxy, noting that the
rebuilding period and required reductions in fishing mortality are likely to be more rigorous in
situations where the stock biomass is below 50% of BMSY.
Motion: In Action 3, make Alternative 3 the preferred.
Alternative 3: MSST = 0.75*BMSY proxy.
Motion carried 16-3.
The SSC recognized that having different definitions for species managed by both the Gulf and
South Atlantic Council could be problematic, ultimately favoring consistency between the regions.
Motion: In Action 3, make Alternative 5 preferred.
Alternative 5: For stocks assessed across the South Atlantic and Gulf Councils’
jurisdictions (Goliath grouper, mutton snapper, yellowtail snapper, and black
grouper), MSST for these species would use existing definitions of MSST defined by
the South Atlantic Council.
Table 2.2.1. South Atlantic Council MSST definitions for four snapper-grouper stocks and
South Atlantic: Gulf allocations for three stocks.
Species
Mutton snapper
Yellowtail
snapper
Black grouper
Goliath grouper

MSST
0.75*SSB30%SPR
0.75*SSB30%SPR
0.75*SSB30%SPR
(1-M)*BMSY

Motion carried without opposition.
Action 4 (Defining optimum yield)
Council staff presented a number of potential approaches to structuring the document action for
defining optimum yield (OY), including collapsing the considerations for all reef species and red
drum into a single alternative with several options, with the goal of streamlining the definition for
all reef fish stocks and stock complexes along with red drum. The SSC reiterated previous
discussions where OY is difficult to define because of the lack of quantitative socioeconomic data.
The SSC stated that it was imperative to convey all extensive discussions the group has had on
defining OY, and that the Council consider these discussions in their management decisions for
OY.
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Motion: In Action 4, any values in the range presented under Alternative 2 are
acceptable.
Alternative 2: For reef fish stocks and red drum where OY is undefined, OY,
implicitly accounting for relevant economic, social, or ecological factors, would be the
yield from fishing at:
Option 2a. 50% of FMSY proxy.
Option 2b. 75% of FMSY proxy.
Option 2c. 90% of FMSY proxy.
Motion carried 17-2 with 1 absent and 1 abstention.

Discussion of the Gulf SEDAR Assessment Schedule
Council staff reviewed the SEDAR schedule for assessing Gulf stocks, and clarified that a 2021
assessment of gray triggerfish had been removed to accommodate a research track assessment for
red snapper and an operational assessment for gray snapper. The SEFSC added that the stock
assessments for Spanish mackerel and yellowedge grouper are now almost 10 years old.

Scope of Work: Gray Snapper Operational Assessment
Council staff worked with SEFSC staff to revise the gray snapper operational assessment statement
of work. Under term of reference #3, “or” was changed to “and” for the request for projections for
MFMT. Mr. Gregory identified an issue with the length at which 50% of females are sexually
mature (L50), noting that the estimated size from the literature (253 mm fork length [FL]) differed
from the size ultimately recommended for use in the assessment (300 mm FL). Another issue
identified was that the equation for determining the proportion of mature individuals for a given
size (mm FL) always yields >99% maturity, regardless of the size fish used in the calculation. Mr.
Gregory identified several ranges of size-at-maturity estimates, and questioned why no sensitivity
analyses for L50 were conducted in the previous stock assessment (SEDAR 51 2018).
The SEFSC expressed an opposition to requests for alternative base case models as a method for
answering research questions of this type, stating that a base case requires a considerable workload
to produce the requisite biomass estimates, model diagnostics, projections, and more. Further, the
prescriptive nature of detailing the parameter estimates for the model a priori should be avoided,
with the working groups involved in the data process making recommendations based on
examinations of contemporary data. The SEFSC ultimately suggested that a sensitivity run for L50
would capture the interest in an alternative state of nature. Traditionally, the preferred approach
for SEDAR assessments has been to use the estimate of L50 from the life history working group
developed during the Data Workshop portion of the assessment. Most SSC members agreed with
letting L50 be determined in this manner, and disagreed with being prescriptive with how to
parameterize key functions of the base case model.
Motion: Consider SEDAR 51 recommendations, and any new information, for
reproduction.
Motion carried without opposition.
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Inclusion of state survey data for the upcoming gray snapper operational assessment was
discussed, with the SSC expressing an interest in the differences in the catch and effort estimates
collected by the general state surveys which currently monitor gray snapper (LA Creel and TPWD
Sport Fish Survey). The SSC recognized that much work remained to be able to compare FESadjusted MRIP data and state survey data, and agreed that it would be preferable to examine the
differences in the various surveys against MRIP-FES for a suite of species simultaneously. The
SEFSC cautioned that additional considerations under the terms of reference extends the project
timeline, and that tradeoffs may be necessary with respect to throughput of other assessments for a
region.

Terms of Reference and Participants: SEDAR 70: Gulf of Mexico Greater
Amberjack
The terms of reference for SEDAR 70: Gulf of Mexico Greater Amberjack, which is an
operational assessment, were based on the earlier statement of work approved by the SSC. Under
term of reference #3, “or” was changed to “and” for the request for projections for MFMT.
Consideration of supplemental state survey-collected recreational data to augment MRIP data in
the assessment was discussed; however, the methods necessary to make the appropriate
conversions have not yet been finalized. The SSC asked about any anticipated effects of the recent
reduction of the commercial trip limit from 1,500 pounds to 1,000 pounds gutted weight per trip.
Council staff clarified that no effects were expected, since the regulations have not yet been
implemented.
Motion: To approve the terms of reference for SEDAR 70: Gulf Greater Amberjack
as modified.
Motion carried without opposition.
Drs. Benny Gallaway, Jim Tolan, and Kai Lorenzen volunteered to participate in SEDAR 70 on
behalf of the SSC.

Terms of Reference and Participants: SEDAR 72: Gulf of Mexico Gag
The terms of reference for SEDAR 72: Gulf of Mexico Gag, which is an operational assessment,
were based on the earlier statement of work approved by the SSC. Under term of reference #3,
“or” was changed to “and” for the request for projections for MFMT.
Motion: To approve the terms of reference for SEDAR 72: Gulf of Mexico Gag as
modified.
Motion carried without opposition.
Drs. Dave Chagaris, Jim Nance, Luiz Barbieri, and Mr. Bob Gill volunteered to participate in
SEDAR 72 on behalf of the SSC.
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Discussion of Allocation Review
Staff gave a presentation on the timing and frequency of sector allocation reviews in the Gulf.
Staff discussed the evaluation of fisheries allocation options (FMP amendment) as defined by the
NMFS Allocation Review Policy. Staff provided an overview of the allocation review policy and
discussed the adaptive management suggested by the policy. The three types of review triggers,
i.e., criteria for initiating allocation reviews were discussed. Staff noted that the Gulf Council
selected time-based triggers and the Council’s public comment process as primary and secondary
allocation review triggers, respectively. The expected start dates for the initial reviews of Gulf
allocations were then presented. A Council motion requesting the establishment of an allocation
review workgroup and the current membership of the workgroup were provided. Staff presented
review procedures and steps listed by the allocation review workgroup, including: a notice
indicating the allocations to be reviewed, the determination of the review panel membership, SSC
and advisory panels’ recommendations on the review, and Council input. Review criteria
suggested by the workgroup include changes to FMP goals and objectives, ABCs, ACLs, ACL and
quota utilization rates, discards and discard mortality rates, effort trends, economic efficiency, and,
distributional effects. Staff also discussed a tiered allocation review approach.
SSC members inquired about the timing of Gulf and South Atlantic Councils’ allocation reviews
of stocks with interjurisdictional apportionment. Staff indicated that the two Councils have
adopted the same time interval for these reviews. SSC members inquired about opportunities to
conduct additional reviews. Staff noted that in addition to the reviews based on the time triggers,
the Council could initiate as many reviews as it deems necessary. SSC members asked about the
completion of the document on procedures and criteria for Gulf allocation reviews. Staff noted
that the Gulf document would be a draft until the Council reviews the findings of the GAO report
on allocation reviews scheduled to be finalized in December 2019. The SSC noted that, in
determining a suite of criteria to include in allocation reviews, the Council should consider that
some of these criteria are not readily available and would require time and resource consuming
studies to be developed. SSC members expressed support for a tiered approach to allocation
review, with tiers of increasing complexity as warranted by the allocation under review.

Review of Draft Technical Memo: “National Standard 1 Technical Guidance for
Designing, Evaluating, and Implementing Carry-over and Phase-in Provisions
within ABC Control Rules”
Dr. Dan Holland, an economist with the Northwest Fisheries Science Center and member of the
Pacific SSC, chaired Subgroup 2 of the National Standard 1 (NS1) Technical Guidance
Workgroup, which was responsible for providing guidance for designing, evaluating and
implementing carryover and phase-in provisions within Council ABC Control Rules. The NS1
guidelines were last revised in 2016, after which the technical guidance subgroups were formed to
address reference points, carryover and phase-in, and data-limited stocks.
Phase-in allows for a decrease of the ABC relative to the OFL to be affected over a longer time
period (up to three years), as opposed to a more substantial decrease in the first year, thereby
reducing negative social and economic effects following an assessment. Carryover allows for the
transfer of uncaught quota in one fishing year to be transferred to the following fishing year, and
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allows for the modification of the appropriate catch limits (ACL, ABC) up to the OFL to carry
over that additional quota. However, the ABC still cannot exceed the OFL when applying either
phase-in or carryover.
Subgroup 2 discussed changes to Council ABC control rules to facilitate the inclusion of carryover
and phase-in. Several benefits of carryover were noted by the subgroup: improved safety at sea
by reducing the race for fish through making uncaught quota available in the following year;
improving economic stability to avoid an end-of-year market glut of fish; improved management
stability against variations in fishing effort; and, stability for multispecies catch share fisheries.
Carryover is currently used around the world, including in the U.S. for a number of species.
Incorporating carryover into Council ABC control rules may require consideration of: eligibility
factors; when to/not to use carryover; how much remaining quota to carry over to the following
year; whether carryover can apply to overfished or rebuilding stocks; how to modify ACL/ABC;
using management strategy evaluations (MSE) to evaluate the robustness of management
decisions; and consultation with the SSC and the applicable NMFS Science Center. Carryover can
be evaluated on a case-by-case basis, combined with rerunning yield projections to generate new
catch estimates when carryover is to be applied.
Several benefits of phase-in were noted by the subgroup: greater stability and less variability in
ACLs over time; reduce socioeconomic strain from large changes in catch limits; and, decreased
management uncertainty by reducing the magnitude of catch limit changes. Like carryover, phasein is used around the world and within the U.S. Implementation of phase-in may require
consideration of: revision of ABC control rules; describing when to use/not use phase-in; analyses
to validate the prevention of overfishing in each applicable year (not to exceed three years); stock
eligibility; use of phase-in for increases and/or decreases in catch limits; establishment of
minimum buffers; the generation time of the stock; assessment precision; and MSE to test the
robustness of the management decision.
Factors that may vary risk for implementing carryover or phase-in include the life history of the
species, stock structure, spatial dynamics, fishing fleet selectivities, assessment availability and
frequency, ACL monitoring accuracy, and catch uncertainty.
NMFS is looking for feedback on the technical memorandum by January 15th, 2020. The finalized
technical memorandum will be published and distributed by May 2020. The regional fishery
management councils are not required to use carryover or phase-in.
SSC Discussion
Data lags exist between finalized landings data and the present year. Some management decisions
can be made based on preliminary data, but regardless, data must be very timely for carryover or
phase-in to operate safely. Carryover may work best in fisheries where landings data are known
with a high degree of precision, and are very timely in delivery. The SSC asked about coping with
exogenous effects on stocks, such as episodic mortality from red tide. Dr. Holland noted that the
technical guidance is generic, so that it may be applicable to multiple regions. Each region should
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consider its situation individually, based on the characteristics of a species (effort, life history,
external forces, etc.).
If catches exceed catch limits regularly, payback provisions would be necessary to reduce the risk
of depleting the stock at a rate above that calculated through yield projections from the previous
assessment, upon which the current catch limits are based. Multisector fisheries tend to make
quota monitoring more difficult; better control over ACL monitoring and payback provisions may
be necessary for stocks with poorer ACL monitoring control. The SSC asked about the effects of
carryover on quota markets. Dr. Holland noted that no formal analysis has been completed;
however, in British Columbia, individual transferable quota markets can show increased quota
trading towards the end of the fishing year to fully capitalize on available quota. Carryover could
reduce transaction costs if shareholders do not need to acquire additional quota in a fishing year
due to carryover from the previous year.

Other Business
Winter 2019 Webinar
The Council was asked to provide comment on a draft report to Congress on recreational data
collection (per the Modern Fish Act) by the end of 2019, and needs SSC input on this report. The
Fisheries Social Impact Assessment Handbook may also benefit from SSC feedback prior to the
end of the year. Both of these items were received shortly before the SSC meeting; therefore; the
Council will review these items first, followed by the SSC. A webinar meeting would be
necessary to meet these deadlines. Staff will distribute a doodle poll and draft agenda.
Recreational Data
The SSC identified a need to find pathways forward for incorporating state survey data into or
alongside MRIP data in the stock assessment process, and for quota monitoring purposes. The
SSC would like to determine how exactly the state data would ultimately be able to be used in
stock assessments.
Motion: The SSC recommends an In-Person Workshop to address MRIP and FES
data stream conversions and their calibration with State survey data collections as
they relate to inclusion into future stock assessments.
Motion carried without opposition.
ABC Control Rule Working Group
Council staff have provided a recommendation for how to proceed with convening the ABC
Control Rule Working Group. Dr. Powers will work with Council staff and other SSC members to
finalize a plan, and a schedule for convening the group.

The meeting was adjourned at 4:00 pm on September 18, 2019.
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Executive Summary
The task of the MRIP Calibration Review Panel was to evaluate the performance of a new
calibration model developed by F. Jay Breidt, Teng Liu, and Jean D. Opsomer of Colorado State
University that permits conversion of telephone-survey effort to mail-survey effort and vice versa.
The review of the MRIP FES Calibration took place at the Sheraton Silver Springs, in Silver Springs,
MD on June 27-29, 2017. Dr. Paul Rago chaired the meeting which included three reviewers from
the CIE (Ali Arab, Robert Hicks, Cynthia Jones) and three representing the Fisheries Management
Councils and ASMFC (Jason McNamee, Fredric Serchuk, Patrick J. Sullivan).
A survey of recreational fishing effort has been conducted through a random-digit dial (RDD)
telephone survey of coastal county households (CHTS) since 1981. With the advent of caller ID,
portable prefixes and the proliferation of wireless-only households, the response rate has fallen
below 10%. NMFS has chosen a mail survey (FES) to replace the CHTS after a three-year period
from 2015-2017 with both surveys overlapping. The calibration model has been applied to the first
year and one-half that has been completed of that overlapping period.
The proposed calibration model is based on a modification of the Fay-Herriot small area estimation
method. The Fay-Herriot method (Fay and Herriot, 1979) is well established in the statistical
literature and has known statistical behavior. Drs. Breidt and Opsomer and Mr. Liu modified the
variance estimation component of that method to be analytically tractable and readily
programmed in widely available software. It is fit as a log-normal model regressed on population
size and state-by-wave factors with data from the 17 states along the US Atlantic and Gulf coasts.
The differences in the non-sampling errors (e.g. frame coverage differences) were modeled with
available covariates such as wireless coverage. The difference in the estimates includes the effect
of  sampling  with  different  survey  methods  and  an  “irrational”  factor  that  includes  trends over time
that could not be explicitly identified as influential covariates. Although some of the differences in
effort estimation could be attributed to the increase in wireless only households, the majority of
the difference could not be explained with existing available data. As the next year and one half of
data become available, the MRIP team will have an opportunity to cross validate the model and
evaluate the stability of model parameters. The Panel report includes recommendations to do so.
After much consideration, the Panel concurred that this was an appropriate model for calibration.
Although the Fay-Herriot small-area estimation method is well suited for the CHTS to FES
calibration, other approaches exist. The statistical team has examined modifications to their
approach. For example, through use of the Akaike Information Criteria (AIC), they were able to
determine that a simple time-varying ratio estimate that included error performed poorly
compared with the current model. The modelers tested Bayesian approaches, but none were
presented at the meeting.
TOR1e requested that the panel comment on the accuracy of the CHTS and the FES, but this is not
possible for several reasons. The main reason is that anglers self-report their trip number in
surveys that occur off the fishing grounds and there is no external validation of effort by an
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unbiased observer. Anglers must recall the number of trips that they took within the past two
months when asked in the mail or telephone surveys. Many anglers do not keep a diary, although
perhaps some keep a calendar, but there is a possibility that these trips are mis-remembered.
While there may be little motivation to exaggerate fishing effort, a variety of factors can result in
the reported trips differing from the actual number of trips taken and this type of problem is well
documented in the survey literature. To measure accuracy one must undertake special surveys
that match off site reports with on-site observations and this is best done in small area surveys.
Because the effort estimate is combined with CPUE from the on-site angler intercept survey
(APAIS) to estimate catch, there is an advantage to the fact that the FES is more efficient,
statistically sound, and can potentially have a larger sample size. Larger sample size (more
respondents) often results in smaller variance and better characterization of the effort distribution
and, thus may result in less uncertainty when combined to produce estimates of catch.
In TOR2, we were asked to comment on the proceedings and issues around them, thus addressing
process. I concur with the panel report (Appendix 4).
Having just completed the NAS MRIP Review, and having participated heavily in reviewing the FES
and APAIS methodologies, had read much of the literature surrounding the survey methodologies,
I was very familiar with the issues underlying the review of the calibration model. However, I
noticed  that  several  important  reviews,  reports,  and  manuals  hadn’t  been  posted  for  the  panel.  I  
and fellow panelists requested these materials on the first day of the meeting and they were
promptly made available on the Confluence website. Moreover, the statisticians were not aware of
the TORs until shortly prior to the meeting and had less time to prepare their presentations to
address the TORs directly. Although they were able to provide us with additional information and
presentations by the second day, it would have been better aligned if they had more notice.
During the meeting, I brought up my concerns with communication to the angling public about the
calibration model and why the survey method was being changed. I have found that conveying
ideas such as a random sample to the lay public challenging even for a trained communicator.
These ideas are not simple and the FES is complex. A recent article in the Virginian Pilot by our
local outdoor writer complained that NMFS was transitioning to an old-fashioned survey method
and  why  didn’t  they  just  use  smartphones (Tolliver, 2017)? The difficulty of the task of
communicating  to  the  angling  public  shouldn’t  be  underestimated.
Communication to stock assessment scientists and fishery managers is also vital as the transition to
the new survey is completed. The marked difference in effort estimates between the FES and CHTS
has ramification of assessment of stock status, how to knit the time-series together, and on the
allocation of catch between the commercial and recreational sectors. In some fisheries, the initial
impact will be large and possibly disruptive. As time passes and the new survey estimate time
series grows longer, problems may diminish. In the meantime, MRIP communication to these two
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groups will also rely on the difficult task of conveying concepts that underlie survey sampling, an
area of statistics not commonly taught even to quantitative scientists.
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Background
To develop a survey of recreational fishing, the location of the fishing area and the length of the
season must be considered. For the coastal US, marine recreational fishing is extensive in area,
covers both public and private access, and can occur year round on a variety of species and gears.
One of the appropriate survey types for such a challenging assessment is a complemented survey,
wherein effort is assessed off site of the fishery and catch-per-unit effort (CPUE) is observed
directly on site. Both the Marine Recreational Fishery Statistics Survey (MRFSS) and the MRIP are
two types of complemented surveys. MRFSS uses a telephone survey (Coastal Household
Telephone Survey, CHTS) to measure effort off site and the Access-Point Angler Intercept Survey
(APAIS) to obtain CPUE on site. In contrast, MRIP uses a mail survey, the Fishing Effort Survey (FES)
to obtain effort offsite and APAIS for CPUE onsite. The changeover from the CHTS to the FES has
resulted in significant differences in estimates of effort that must be reconciled as a new time
series of effort is established. The review that I was asked to participate in was to evaluate a model
to calibrate effort between the CHTS and FES. Dr. Opsomer noted in his presentation that when
other  large  surveys  in  the  US had  change  their  survey  methods,  that  they  didn’t  try  to  establish a
calibration between the old and new survey methods, so the NMFS MRIP calibration is one of the
first of its kind.
Since 1981 the NMFS has monitored recreational fishing effort with the CHTS. The CHTS used
random-digit dialing to reach households, using coastal county telephone prefixes. Initially, the
CHTS saw high response rates but was inefficient, meaning that many non-angling households
were contacted for every angling household that answered. Because the CHTS did not contact noncoastal county anglers, they were captured in the on-site survey component of the survey and the
ratio of coastal to non-coastal anglers was used to increase the effort obtained from the CHTS.
Several trends have rendered the CHTS less efficient and potentially less reliable over time.
Telephone prefixes are now portable, such that a person who first got her telephone number in
Kansas may now be living and fishing in Florida. Prefixes can no longer be relied on to indicate a
coastal county resident. Moreover, telephone response rates have fallen dramatically with the
almost universal use of caller ID. Also, the CHTS relied on land-line telephones and the majority of
US households are now wireless only. Wireless-only households have different demographic
characteristics than do land-line households, and NMFS can no longer be certain that the CHTS
provides unbiased or efficient estimates of effort. NMFS investigated several methods to replace
the CHTS and chose a mail survey (FES) that includes a small reward and multiple mailings as is
standard practice for such surveys.
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The task of the MRIP Calibration Review Panel was to evaluate the performance of a new
calibration model developed by F. Jay Breidt, Teng Liu, and Jean D. Opsomer of Colorado State
University that permits conversion of telephone-survey effort to mail-survey effort and vice versa.
NMFS has undertaken concurrent mail and telephone surveys for 2015-2017 to which the
calibration model has been applied. One and one-half years of the concurrent survey evaluation
has been completed at the time of this review.
Review Activites:
Review of the MRIP FES Calibration took place at the Sheraton Silver Spring, Silver Spring, MD on
June 27-29, 2017.
Prior to the meeting, I reviewed documents that were provided for us on a Confluence web site
two weeks before the meeting. For the first two days of the meeting, there was a series of
presentations that covered issues related to the two terms of reference and five sub-terms of
TOR1. On Wednesday, the reviewers requested further clarification of the presenters on several
issues relating to model specification. Meetings included questions from the Panel, the audience
and web participants. The Panel began work on the report Thursday. Reviewers contributed
equally to the discussions. On Friday July 7, Dr. Rago conducted a conference call to further discuss
TOR 2. Upon my return home, I re-read the documents, reviewed the presentations and
rapporteurs’  notes, and obtained several other references to help me clarify my understanding of
the calibration model. These are listed in the references section of this document. I participated via
email in further edits of the Panel report prior to its submission.
A very detailed review of activities is included in the Panel Review (Appendix 4).
Summary of findings for each TOR wherein weaknesses and strengths are described, with
conclusions and recommendations in accordance with terms of reference:
Calibration Model Accounting for a Recreational Fishery Survey Design Change

TOR1. Evaluate the suitability of the proposed model for converting historical estimates of private boat
and shore fishing effort produced by the CHTS design to estimates that best represent what would
have been produced had the new FES design been used prior to 2017.
The Panel concurred that is TOR was met.

1a) Does the proposed model adequately account for differences observed in the estimates
produced by the CHTS and FES designs when conducted side-by-side in 2015-2016?
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I concur  with  the  Panel’s  statement  under TOR 1a and agree with the statements included in the
Panel Review Report (Appendix 4).
It is concerning that there is a 4 to 11 fold difference in estimated trips between the CHTS and the
FES and this begs an explanation.
The National Academy of Sciences (2017) and the American Statistical Association have both
reviewed the FES design and agree the methodology is statistically sound. The sampling frames
differ between the CHTS and the FES. The CHTS uses coastal county prefixes with random digit
dialing (RDD) to contact potential angling households, while the FES uses a list of addresses of
coastal state residents overlain probabilistically with the list of residences of anglers holding state
licenses. The FES also gives higher selection probability to the coastal county addresses (Thereby
permitting potential comparisons between the CHTS and FES strata albeit with different sampling
frames). The FES is a more efficient survey because of how the angler lists are used to increase
inclusion probabilities of angling households. Moreover, anglers will answer a survey differently
based on the mode of contact, mail or telephone (Dillman 2014). With RDD, the angler has no prior
warning that they will be asked about their fishing trips and they may also be influenced by the
survey agent asking the questions. They can ask the agent for clarifications, but may not have a
calendar nearby to prompt their recall on the number of trips that they took in the past two
months. However, depending on when the call is received there is a chance that not all anglers in
the household would be home. With the FES, the angler has time to review their calendar (if they
use one) or to think about the trips that they took, and all anglers in the household have time to
answer the survey. However, if the respondents have a question not included on the FAQ sheet
sent with the survey, then they may mis-interpret a question. In both cases, the answers are selfreported by the angler with no external verification as to trip number or location.
Some of the differences that might occur between the surveys have been explored as predictive
covariates to the model, but none were influential except, to a small degree, the increase in
wireless telephone coverage over time beginning in 2000. Initially, telephone response rates were
high, but with the increasing proliferation of wireless-only households and caller ID, telephone
response rates have plummeted. Thus, land-line households may represent a different
demographic from the target population of marine anglers that the survey seeks to contact. I am
not aware if there has been a study of the demography of the anglers responding to the CHTS or
the FES that might help to uncover the differences in trips reported. Please note that response bias
and response rates are two different issues. Just because response rate is low does not mean that
the anglers contacted differ from those not answering. A non-response survey is necessary to
discover bias. However, if the CHTS is not covering the full target population and if the
demographics of those who respond have different fishing characteristics, then there is cause for
concern that bias might exist. Without further investigation, one is left to conjecture with no proof.
Nonetheless, the FES rests on a statistically sound sampling design with known sampling inclusion
probabilities, and is far more efficient than the telephone survey at reaching an angling household.
Because the response rate has been higher for mail surveys, sample size can also be larger with
potential concomitant decrease in variance –thereby lessening uncertainty. Additionally, with
greater sample size, the underlying distribution of number of trips per household can be better
characterized.
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1b) Is the proposed model robust enough to account for potential differences that would have
been observed if the two designs had been conducted side-by-side in years prior to 2015 with
regards to time trending biases?
I concur  with  the  Panel’s  statement  under TOR 1b and agree with the statements included in the
Panel Review Report (Appendix 4).
Although there are studies in other fields that have tried to uncover differences between survey
modes (How the survey is delivered), without actual side-by-side assessments an answer is pure
conjecture. One has to assume that any trends, for example in demographic types of recreation,
have been influential on participation in recreational angling and in addition, that such trends
would be consistent. Although NMFS conducted a short pilot study in North Carolina for 2012-2013
on the mail survey design, there are simply no data upon which to form a conclusion. To date, none
of the possible factors that are hypothesized to cause differences in effort estimates between the
CHTS and the FES has been shown to account for the differences seen in trips reported.
After returning from the Panel meeting, I have been wondering if the MRIP team have any data to
explore  the  role  of  “gatekeeper”  in  the telephone survey. The gatekeeper is the person who
answers the phone. I have been wondering whether such persons answered for themselves only,
which  could  account  for the  difference.  I don’t  know  whether  there  are data to compare trips
reported based on number of anglers in a household, or even if that has been done already.
However, one could also hypothesize a difference if the demographic has been changing in the
CHTS to older  people  who  don’t  fish  as  often  – hence the full target population is not being
reached. Again, without data, all of this is pure conjecture.

1c) How does the approach used in developing the proposed FES/CHTS calibration model compare
in terms of strengths or weaknesses with other potential approaches?
I concur with the Panel’s  statement  under  TOR  1c  and  agree  with  the  statements  included  in  the  
Panel Review Report (Appendix 4).
The advantage to the current calibrations model is the use of a modified Fay-Herriot small-area
approach which is widely respected by statisticians (Datta et al., 2005, among others). The
statisticians who developed the calibration model are skilled in this approach; the model has welldefined statistical properties, and can be used to evaluate potential factors that might explain
differences in the number of reported trips. The calibration team has also derived a new way of
formulating the variance estimators for the model that now allows for the use of off-the-shelf
software. Having readily available, tested software saves time and lowers costs of producing
estimates of effort and variance for either forward or back projecting units of effort in FES or CHTS
equivalents.
The Panel also discussed other types of models that could be used for calibration. Even though this
was not the task assigned to us in this review, the use of other models would have value. Dr.
Sullivan suggested that the team look into the use of a Bayesian approach. That had been
attempted by the Calibration Team with less than good success, but may be better implemented by
different software and modeling approaches. The value of other models is that they may validate
the difference seen in the two surveys or may be better able to retrieve explanatory variables that
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drive the differences. I would endorse this approach but think that the differences are more
probably a result of problems in telephone coverage of the full target population, having better
access to all household anglers through a mail survey, and a fundamental difference in how people
respond to mail and telephone surveys.  Hence,  I don’t  think  there  is  an  easy  answer  to  
understanding the effort differences.

1d) Does the proposed calibration model help to explain how different factors would have
contributed to changes in differences between CHTS and FES results over time?
I concur  with  the  Panel’s  statement  under  TOR  1d  and  agree  with  the  statements  included  in the
Panel Review Report (Appendix 4).
The calibration model developed by Breidt, Teng and Opsomer permits the inclusion of covariates
that can be used to uncover factors that account for differences in the effort estimates from the
FES and CHTS. To date, there is no single factor that thoroughly accounts for the changes in the
number of trips provided by the telephone survey. Trends in non-responses for telephone have not
been explicitly modeled by factors other than the increase in wireless coverage that began in 2000.
Even so, this factor accounts only for five percent of the modeled differences between the FES and
CHTS projected back through time. It is important to note that only one year and one-half of three
years of the side-by-side testing has been completed at this time. The model includes an
“irrational” factor that the models have been unable to attribute to a known factor despite
extensive efforts to uncover the reason for the different estimates.
The calibration model is detailed to the state and wave level, and even with such a short side-byside survey has fit the data well, in part because of the small-area estimators that underlie the
model. It will be important to test the stability of the model parameters as the next half of the data
is included. The Panel has suggested that the model be cross validated with that new data, and I
concur that will be an important test of the model. The model will not be used on the survey data
until the three-year period of data collection in completed, and this will give the statisticians time
to fine tune the model.

1e) Is it reasonable to conclude that revised 1981-2016 private boat and shore fishing effort
estimates based on the application of the proposed FES/CHTS calibration model would be more
accurate than the estimates that are currently available? Does evidence provided for this
determination include an assessment of model uncertainty?
I concur  with  the  Panel’s  statement  under  TOR  1e and agree with the statements included in the
Panel Review Report (Appendix 4).
I was rather surprised by the wording of this TOR subcomponent. It seeks the panel to evaluate
accuracy of the estimates, when in fact that is not possible. It led me to think that there is
confusion about the type of data that are provided by offsite surveys such as the CHTS or FES.
Anglers self-report their trip numbers in these surveys and there is no external validation of effort.
The anglers’ trips are not counted while they are fishing or when they complete their trip on site,
but rather they must recall the number of trips that they took within the past two months. Many
anglers do not keep a diary, perhaps some keep a calendar, but there is a possibility that these trips
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are mis-remembered. While there may be little motivation to exaggerate fishing effort, a variety of
factors can result in the reported trips differing from the actual number of trips taken and this type
of problem is well documented in the survey literature. To determine accuracy, a validation study
would need to be devised that paired an onsite validation with the offsite survey. For such a large
scale survey effort, this would be difficult and very expensive.
The calibration  model  does  provide  an  estimate  of  uncertainty  even  though  it  doesn’t  explain  the  
differences in the estimates. I believe that this is the best approach at this time with the data
available.
Because the effort estimate is combined with CPUE from the APAIS to estimate catch, there is an
advantage to the fact that the FES is more efficient, statistically sound, and can potentially have a
larger sample size. A larger sample size (more respondents) often results in smaller variance and
better characterization of the effort distribution and, thus may result in less uncertainty when
combined to produce estimates of catch.

TOR2. Briefly describe the panel review proceedings highlighting pertinent discussions, issues,
effectiveness, and recommendations.
I concur  with  the  Panel’s  statement  under  TOR  2  and  agree  with  the  statements  included  in  the  
Panel Review Report (Appendix 4). The Panel took this TOR very seriously, we provided a detailed
response to the TOR, and I will not repeat what we presented in the report.

Having just completed the NAS MRIP Review, and having participated heavily in reviewing the
FES and APAIS methodologies, I was very familiar with the issues underlying the review of the
calibration model. Even so, I wished that more material had been available prior to the meeting
to inform me and fellow panelists of the previous reviews and workshops that address the
issue for this panel review. Moreover, the statisticians were not aware of the TORs until shortly
prior to the meeting and had less time to prepare their presentations to address the TORs
directly. The statisticians on this project are among the best in the world and they were able to
provide us with much information in a short period of time. However, we did not see detailed
information on their initial explorations into model choice that would have led to a more
productive  meeting.  They  explained  that  they  had  tried  other  models  that  weren’t  as good as
the Fay-Herriot approach and on the second day, they provided results of an Akaike
Information Criteria test of different model configurations including the simple ratio estimator
with error. Because there is a serious issue that will potentially affect allocation between
fishing sectors given the new estimates, it was important that we had as much information as
possible. The Panelists and statisticians understood the importance of this issue and did extra
work to fill in gaps that were a consequence of this. For example, I went over the ASA
evaluation  that  I  hadn’t  seen  previously, and amended my reading with other statistical papers
on the Fay-Herriot approach.
I commend the presenters, panelists, and coordinators with a very professionally run meeting.
Panelists were fully engaged, and the presenters very responsive to our questions, provided
responses within 24 hours. The Confluence website was easy to access and made my work
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much easier than other CIE websites I have used. The conference room was well equipped and
located conveniently. It was easy to see the presentations and hear the discussions. Dr. Rago
did an outstanding job as Panel chairperson.
During the meeting, I brought up my concerns with communication of the calibration model
and why the survey method was being changed, especially to the angling public. In my
experience over 30 years with recreational angling surveys, I know that the estimates are only
as good as the data and that the quality of the self-reported data especially will rest on the
angler’s  belief  in  the  legitimacy  of  the  survey  itself.  I have  found  that  conveying  ideas  such  as  a  
random sample to the lay public is challenging, even to a trained communicator. These ideas
are not simple and the FES is complex. A recent article in the Virginian Pilot by our local
outdoor writer complained that NMFS was transitioning to an old-fashioned survey method,
and asked why  didn’t  they  just  use  smartphones (Tolliver, 2017)? I expect that the MRIP team
will find challenges in conveying to the average angler that the mail survey is superior because
of its probability basis compared with a volunteer smartphone survey that has unknown
inclusion probabilities and sampling frame. I was contacted after the meeting by Gordon
Colson who provided me with additional information on the MRIP communication approach.
Nonetheless,  the  difficulty  of  the  task  of  communicating  to  the  angling  public  shouldn’t  be  
underestimated.
Communication to stock assessment scientists and fishery managers is also vital as they
transition exclusively to the FES. The marked difference in effort estimates between the FES
and CHTS has ramifications on assessments of stock status, on how to knit the time-series
together, and on the allocation of catch between the commercial and recreational sectors. In
some fisheries, the initial impact will be large and possibly disruptive. The MRIP communication
to these two groups will also rely on the difficult task of conveying concepts that underlie
survey sampling, an area of statistics not commonly taught even to quantitative scientists.
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Appendix 1: Bibliography of materials provided for review
Transition Plan for the FES:
https://www.st.nmfs.noaa.gov/Assets/recreational/pdf/MRIP%20FES%20Transition%20Plan%20FI
NAL.pdf
Report recommending the FES to replace the CHTS: Finalize Design of Fishing Effort Surveys
(https://www.st.nmfs.noaa.gov/pims/main/public?method=DOWNLOAD_FR_PDF&record_id=117
9)
2015 Benchmarking Progress Report:
https://www.st-test.nmfs.noaa.gov/Assets/recreational/pdf/2015_FES_Progress_Report20161115.pdf
Report on FES/CHTS Calibration Model:

BACKGROUND INFORMATION
(1) Presentations at the review


Introduction – Paul Rago



MRIP Fishing Effort Survey – Rob Andrews



Importance of calibrated catch for fishery stock assessments – Richard Methot



Importance of Calibrated Catch for Fisheries Management – Andy Strelcheck



Calibrating survey estimates over time – Jean Opsomer



A Calibration Methodology for CHTS to FES



Transition – Jay Breidt



Day One Review – Paul Rago



Follow  Up  on  Comments  for  “  A  Calibration  Methodology  for  CHTS  to  FES” – Jay Breidt

(2) Other Papers that I Read

Datta, G.S., Rao, J.N.K., and Smith, D.D. 2005. On measuring the variability of small area
estimators under a basic area level model. Biometriks 92-1: 183-196.
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Dillman, D.A., Smyth, J.D. and Christian, L.M. 2014. Internet, Phone, Mail, and Mixed-Mode
Surveys: a tailored design method. 4th Edition, Wiley.
Fay III, R.E. and Herriot, R.A. 1979. Journal of the American Statistical Association, Vol. 74,
No. 366 (Jun., 1979), pp. 269-277.
NAS. 2017. Review of the Marine Recreational Information Program (MRIP). National
Academy Press. Washington, D.C.
Tolliver, J. 2017. How many fish are really in the ocean? Some congressmen think federal
fisheries can do a better job of finding out. Virginian Pilot, April 25, 2017.
https://pilotonline.com/news/local/environment/how-many-fish-are-really-in-the-oceansome-congressmen/article_dfc2f052-dab8-590c-829a-5d510dd8e983.html.
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Appendix 2: A copy of this Statement of Work
Statement of Work
National Oceanic and Atmospheric Administration (NOAA)
National Marine Fisheries Service (NMFS)
Center for Independent Experts (CIE) Program
External Independent Peer Review
Calibration Model Accounting for a Recreational Fishery Survey Design Change
Background
The National Marine Fisheries Service (NMFS) is mandated by the Magnuson-Stevens Fishery
Conservation and Management Act, Endangered Species Act, and Marine Mammal Protection Act
to  conserve,  protect,  and  manage  our  nation’s  marine  living  resources  based  upon  the  best  
scientific information available (BSIA). NMFS science products, including scientific advice, are often
controversial and may require timely scientific peer reviews that are strictly independent of all
outside influences. A formal external process for independent expert reviews of the agency's
scientific products and programs ensures their credibility. Therefore, external scientific peer
reviews have been and continue to be essential to strengthening scientific quality assurance for
fishery conservation and management actions.
Scientific peer review is defined as the organized review process where one or more qualified
experts review scientific information to ensure quality and credibility. These expert(s) must
conduct their peer review impartially, objectively, and without conflicts of interest. Each reviewer
must also be independent from the development of the science, without influence from any
position that the agency or constituent groups may have. Furthermore, the Office of Management
and Budget (OMB), authorized by the Information Quality Act, requires all federal agencies to
conduct peer reviews of highly influential and controversial science before dissemination, and that
peer reviewers must be deemed qualified based on the OMB Peer Review Bulletin standards.
(http://www.cio.noaa.gov/services_programs/pdfs/OMB_Peer_Review_Bulletin_m05-03.pdf).
Further information on the CIE program may be obtained from www.ciereviews.org.
Scope
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The Office of Science and Technology requests an independent peer review of a calibration model
proposed for use in revising statistics produced by surveys of marine recreational fishing effort on
the Atlantic coast and in the Gulf of Mexico. This calibration model is considered by the Marine
Recreational Information Program (MRIP) to be very important to adjust historical time series of
recreational effort and catch estimates in order to account for biases in past sampling and
estimation methods that have become apparent with the development of a new, more statistically
sound method. The calibration model is intended to account for past biases in private boat and
shore fishing effort estimates that have resulted from the continued use of a legacy random-digitdial telephone survey design that has degraded over time and will be replaced with the
implementation  of  a  new  mail  survey  design  (the  “Fishing Effort  Survey”,  or  FES)  in  2018.  

Calibration Model for the Fishing Effort Survey
In 2015, MRIP formed a Transition Team to collaboratively plan a transition from a legacy
telephone survey design to a new mail survey design for estimating private boat and shore fishing
effort by marine recreational anglers. Since 2008, MRIP had conducted six pilot studies to
determine the most accurate and efficient survey method for this purpose on the Atlantic and Gulf
coasts. The most recent study, conducted in four states in 2012-2013, compared a new mail survey
design with the Coastal Household Telephone Survey (CHTS) design that has been used since 1979.
MRIP subjected the final report from the pilot project to external peer review in 2014 and certified
the new survey design, called the Fishing Effort Survey (FES), in February 2015 as a suitable
replacement for the CHTS. The FES is much less susceptible to potential sources of bias than the
CHTS because it can reach more anglers, achieve higher response rates, and is less prone to
possible recall errors. The pilot project results indicated that FES estimates were substantially
higher than CHTS estimates for both private boat fishing and shore fishing.
MRIP recognized the FES should not be implemented immediately as a replacement for the CHTS,
and a well thought out transition plan was needed to ensure that the phase-in of the FES is
appropriately integrated into ongoing stock assessments and fisheries management actions in a
way that minimizes disruptions to these processes, which are based on input from multiple data
sources over lengthy time series. The Transition Plan developed by the Transition Team called for
side-by-side benchmarking of the FES against the CHTS for three years (2015-2017) with the
development and application of a calibration model to enable adjustment of past estimates that
account for biases in historical effort and catch statistics after the second year. With this timeline,
revised estimates can be incorporated into stock assessments during 2018 using a peer reviewed
calibration model, and new Annual Catch Limits (ACLs) can then be set in 2019 for at least some
stocks.
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Requirements
NMFS requires three reviewers to conduct an impartial and independent peer review in
accordance with the SoW, OMB Guidelines, and the Terms of Reference (ToRs) below. The CIE
reviewers shall have working knowledge and recent experience in the design of sampling surveys,
the evaluation of non-sampling errors (i.e., undercoverage, nonresponse, and response errors)
associated with changes to survey designs over time, and the evaluation of differences between
surveys using different modes of contact (e.g., mail versus telephone). In addition, they should
have experience with complex, multi-stage sampling designs, time series analyses, regression
estimators, and small domain estimation methods. Some recent knowledge and experience in
current surveys of marine recreational fishing is desirable but not required.
NMFS will provide a Chair who has experience with U.S. fisheries stock assessments and their
application to fisheries management. The Chair would ensure that reviewers understand the
importance of maintaining a comparable time series of marine recreational fisheries catch
statistics for use in stock assessments and their application to fisheries management. The Chair will
not be selected by the contractor and will be responsible for facilitating the meeting,
developing and finalizing a summary report and working with the CIE reviewers to make sure that
the ToRs are addressed in their independent reviews.
Tasks for Reviewers
Pre-review Background Documents
The following background materials and reports prior to the review meeting include:
Transition Plan for the FES:
https://www.st.nmfs.noaa.gov/Assets/recreational/pdf/MRIP%20FES%20Transition%20Plan%20FI
NAL.pdf
Report recommending the FES to replace the CHTS: Finalize Design of Fishing Effort Surveys
(https://www.st.nmfs.noaa.gov/pims/main/public?method=DOWNLOAD_FR_PDF&record_id=117
9)
2015 Benchmarking Progress Report:
https://www.st-test.nmfs.noaa.gov/Assets/recreational/pdf/2015_FES_Progress_Report20161115.pdf
Report on FES/CHTS Calibration Model:
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This report will be provided by the contractor (via electronic mail or make available at an FTP site)
to the CIE reviewers.
Panel Review Meeting
Each CIE reviewer shall conduct the independent peer review in accordance with the SoW and
ToRs, and shall not serve in any other role unless specified herein. Each CIE reviewer shall actively
participate in a professional and respectful manner as a member of the meeting review panel, and
their peer review tasks shall be focused on the ToRs as specified herein. The meeting will consist of
presentations by NOAA and other scientists to facilitate the review, to provide any additional
information required by the reviewers, and to answer any questions from reviewers.
Contract Deliverables - Independent CIE Peer Review Reports
The CIE reviewers shall complete an independent peer review report in accordance with the
requirements specified in this SoW and OMB guidelines. Each CIE reviewer shall complete the
independent peer review according to required format and content as described in Annex 1. Each
CIE reviewer shall complete the independent peer review addressing each ToR as described in
Annex 2.
Other Tasks – Contribution to Summary Report
The CIE reviewers may assist the Chair of the panel review meeting with contributions to the
Summary Report, based on the terms of reference of the review. The CIE reviewers are not
required to reach a consensus, and should provide a brief summary of  each  reviewer’s  views  on
the summary of findings and conclusions reached by the review panel in accordance with the ToRs.
Foreign National Security Clearance
When reviewers participate during a panel review meeting at a government facility, the NMFS
Project Contact is responsible for obtaining the Foreign National Security Clearance approval for
reviewers who are non-US citizens. For this reason, the reviewers shall provide requested
information (e.g., first and last name, contact information, gender, birth date, passport number,
country of passport, travel dates, country of citizenship, country of current residence, and home
country) to the NMFS Project Contact for the purpose of their security clearance, and this
information shall be submitted at least 30 days before the peer review in accordance with the
NOAA Deemed Export Technology Control Program NAO 207-12 regulations available at the
Deemed Exports NAO website: http://deemedexports.noaa.gov/ and
http://deemedexports.noaa.gov/compliance_access_control_procedures/noaa-foreign-national17

registration-system.html. The contractor is required to use all appropriate methods to safeguard
Personally Identifiable Information (PII).
Place of Performance
The  place  of  performance  shall  be  at  the  contractor’s  facilities,  and  at  the  NMFS  Headquarters  in  
Silver Spring, Maryland.
Period of Performance
The  period  of  performance  shall  be  from  the  time  of  award  through  July  31,  2017.  Each  reviewer’s  
duties shall not exceed 14 days to complete all required tasks.
Schedule of Milestones and Deliverables: The
contractor shall complete the tasks and
deliverables in accordance with the following
schedule. Within two weeks of award

Contractor selects and confirms reviewers

Within four weeks of award

Contractor provides the pre-review
documents to the reviewers

June, 2017

each reviewer participates and conducts an
independent peer review during the panel
review meeting

Within two weeks of panel review meeting

Contractor receives draft reports

Within two weeks of receiving draft reports

Contractor submits final reports to the
Government
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Executive Summary
A primary objective of the Marine Recreation Information Program (MRIP) is the improvement of
the statistical basis of methods for estimating catches of recreationally caught fish in the coastal US.
MRIP has implemented a new program for estimating fishing effort that relies on a mail-based
survey rather than a historical telephone survey. This report summarizes a technical review of a
calibration model to interrelate estimates of recreational fishing effort derived from the Coastal
Household Telephone Survey (CHTS) with the Fishing Effort Survey (FES). The FES uses a mail
survey and national angler registry. A panel of seven independent scientists met with consultant
statisticians and MRIP staff to review a proposed methodology that could express historical
estimates of fishing effort in terms of the new FES. A side-by-side experiment of the two methods,
conducted in 2015 and 2016, served as the basis for this review.
The proposed methodology builds upon known properties of the CHTS and FES sampling designs,
and an extensive time series of historical data. The calibration model relies on standard and highlyregarded methodology known as the Fay-Herriot method for small area estimation. Alternative
modeling approaches might have been considered, but the proposed method was reasonable and
scientifically-defensible. The authors are commended for introducing several innovations to
estimate variances and to achieve analytical consistency. The final estimators have desirable
properties and can be implemented with readily available software. The proposed model was
considered an elegant approach for dynamic predictions of recreational fishing effort. Particularly
notable was the property that allowed for forward and backward estimation by alternate survey
modes (i.e., CHTS vs FES). The proposed method preserves design aspects of historical and current
surveys and incorporates important differences among states, waves (i.e., two-month calendar
periods) and fishing modes. The processes of model identification and variable selection (i.e.,
consideration of potential predictive covariates) were well done.
The Panel expressed concern on several topics, none of which was considered as sufficient to
preclude implementation of the Fay-Herriot model. Comparison of estimates of effort derived from
the side-by-side CHTS and FES surveys (2015 and 2016) resulted in large differences (2 to 11-fold).
While many hypotheses were considered that might account for these differences, data analyses and
the proposed model revealed no single hypothesis (or covariate) was sufficient. Further refinement
of the modeling approach, particularly when the results of the 2017 side-by-side experiment are
available, is recommended. Refinements include further simulation testing and cross-validation
comparisons with the first two years of data. As more information is acquired about the FES there
may be additional opportunities to consider alternative models for calibration. Given the importance
of such changes for many stock assessments and management decisions, future modifications must
be able to demonstrate significant advantages over the proposed small-area estimation model prior
to consideration for implementation. The Panel recommended additional efforts to improve
communication of these results to scientists, statisticians, fishery managers, and the general public.
Each will require varying levels of detail. The Panel also suggests that renewed attention be given to
the recommendations of two previous NAS reviews of the recreational statistics programs.
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1. Introduction
1.1 Background
The Review Panel for the MRIP-FES Calibration Model Review met from June 27 to June 29 to
review a statistical model developed by F. Jay Breidt, Teng Liu and Jean D. Opsomer, of Colorado
State University. The review committee was composed of three scientists appointed by the Center
for Independent Experts (CIE): Robert Hicks, The College of William and Mary; Cynthia Jones,
Old Dominion University; and Ali Arab, Georgetown University. In addition, representatives from
the New England (Patrick Sullivan) and South Atlantic (Fredric Serchuk) Scientific and Statistical
Committees, and the Atlantic States Marine Fisheries Commission (Jason McNamee) served on the
review panel. The meeting was chaired by Paul Rago as a member of the Mid-Atlantic Fishery
Management Council Scientific and Statistical Committee.
The panel reviewed supporting documentation and presentations prepared by MRIP staff, led by
Dave Van Voorhees, and their contractors from the Department of Statistics at Colorado State
University. John Foster, Ryan Kitts-Jensen, and Richard Cody of MRIP acted as rapporteurs. Other
staff from the Office of the Science and Technology, notably Karen Pianka, assisted in the handling
of documents via a web-based application. Jason Didden of the Mid-Atlantic Fishery Management
Council provided support for the webinar. Approximately 35 people participated in the open
sessions of the meeting. The meeting followed the agenda in Appendix 2 with respect to the
sequence but not necessarily the timing of the events. Adjustments were made for differences in the
duration of presentations and follow-up questions.

1.2 Review of Activities
About ten days before the meeting the panel was given access to a comprehensive working paper
summarizing the proposed statistical model. Prior the meeting, the chair met with the presenters and
MRIP staff via a conference call to discuss the scope of the contributions, presentation format and
draft agenda. All supporting documents and presentations were made available to reviewers via a
web-based application known as Confluence. In addition, the MRIP staff added a web page to their
site that provided members of the public and other managers with access to key papers and
presentations. The meetings were broadcast via webinar with able assistance of Jason Didden of
the Mid-Atlantic Fishery Management Council. Mr. Didden also managed all of the in-room
computer and audio visual equipment.
The meeting opened on the morning of Tuesday June 27, 2017, with welcoming remarks and
comments on the agenda by Van Voorhees and Rago. Participants and audience members
introduced themselves. Following introductions, sessions on June 27 were devoted to presentation
and initial discussions of five agenda topics. Robert Andrews provided an overview of the
transition from the fishing effort surveys based on a Coastal Household Telephone Survey (CHTS)
to the Fishing Effort Survey (FES), based on a mail survey. Richard Methot addressed the
importance of properly calibrated effort for estimation of catch in stock assessments. Andy
Strelcheck addressed the importance of catch information as a basis for fisheries management
policies and decisions, such as allocation. Jean Opsomer provided an overview of the challenges of
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applying calibration methods to historical time series. Jay Breidt led the presentation of the
proposed statistical calibration model.
Each presentation was followed by a question and answer period by panel members and as
appropriate, by other meeting attendees. Questions from web participants were also addressed at
opportune times. A formal public comment period was reserved on each day of the meeting.
The  Panel  met  in  closed  session  at  the  end  of  each  day to discuss  the  day’s  presentations,  progress  
toward answering the agenda, and to make plans for the following day.
Follow-up discussions on the first day presentations were held on Wednesday June 28. The Panel
requested additional data and clarification from the presenters, including greater details on the
model results. Day two began with an overview of the activities of Day One and an overview of the
day’s  work  plan. Most of the  Panel’s  efforts  were  devoted  to questions  on the statistical  calibration  
model. Material provided by Jay Breidt and colleagues enhanced  the Panel’s  understanding of the  
model and its performance. A short presentation by Paul Rago used the results of model
predictions to compare results over states and fishing modes (i.e., shore vs private boat).
Day Two also included a formal public  comment  period  and  an  initial  summary  of  the  Panel’s  
findings. This was done to ensure that all participants were aware of the general outcomes of the
review. The Panel stressed that this summary was not to be considered a consensus report. Instead it
represented a summary of the perspectives of the Panel.
Following the initial presentation of findings, the Panel met in closed session to begin writing the
Summary Report. Day Three consisted of a half day meeting for Panelists only. The purpose of the
meeting was to summarize the various viewpoints herein with respect to the Terms of Reference.
The Panel completed drafting this Summary Report by correspondence, evaluating each ToR. The
Chair compiled and edited the draft Panel Summary Report, which was distributed to the Panel for
final review before being submitted to the MRIP. Each Panelist also provided an independent
summary of their perspectives and as appropriate, with details on potential improvements to the
calibration model and its application. Individual panelist reports for CIE participants were sent to
the Center for Independent Experts for initial editing for completeness. Reports of Panelists
supported directly by the Agency via contract were sent to the Chair. All reports were made
available to MRIP staff for fact checking but were not altered for content.
The Panel agreed that scientific and statistical analyses conducted by the presenters were thorough,
statistically sound, and innovative. Specific comments on the details of the analyses are provided
below.

2. Review of MRIP FES Calibration Model
2.1 Synopsis of Panel Review
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The Panel commented that the proposed methodology builds upon known properties of the existing
sampling design, the proposed new method, and extensive time series of historical data. A review
of calibration approaches in other disciplines revealed no comparable attempts to adjust a historical
times series forward or backward in time in response to new information from a side-by-side
comparative surveys. The proposed model was considered to be an elegant approach for dynamic
predictions of recreational fishing effort. Particularly notable was the property that allowed for
forward and backward estimation by alternate survey modes (i.e., CHTS vs FES). Notably, the
proposed method preserves design aspects of historical and current surveys and incorporates
important differences among states, waves (i.e., two-month calendar periods) and fishing modes.
The Panel acknowledged the extensive exploratory data analyses on model development,
alternatives, and testing performed by the MRIP scientific staff and consultants. The processes of
model identification and variable selection (i.e., consideration of potential predictive covariates)
were well done.
Although the Panel identified several alternative modeling approaches and other candidate
covariates that might have been considered, the Panel acknowledged that the proposed method was
a reasonable and scientifically defensible estimation approach.
The calibration model relies on standard, well known, and highly regarded methodology. The
authors are commended for introducing several innovations to estimate variances and to achieve
analytical consistency. The final estimators have desirable properties and can be implemented with
readily available software.
The Panel expressed concern on several topics, none of which was considered as sufficient to
preclude implementation of the model. Comparison of estimates of effort derived from the side-byside CHTS and FES surveys (2015 and 2016) resulted in large differences (2 to 11-fold). While
many hypotheses were considered that might account for these differences, data analyses and the
proposed model revealed no single hypothesis (or covariate) was sufficient.
Model performance was partially assessed by sensitivity analysis of specific alternative hypotheses
on the distribution  of the “irregular” random effect (an effort effect not accounted for explicitly in
the model). However, additional simulation work may be necessary to more thoroughly test overall
model performance. As additional information becomes available by the end of the 2017 side-byside surveys, it is recommended that a series of cross-validation exercises be conducted to compare
model results based on the first two years of model results. Other permutations of cross calibration
comparisons may be instructive with respect to stability of model parameter estimates and
prediction error induced by various data rarefaction methods. As more information is acquired
about the FES there may be additional opportunities to consider alternative models for calibration.
Given the importance of such changes for many stock assessments and management decisions,
future modifications must be able to demonstrate significant advantages over the proposed smallarea estimation model prior to consideration for implementation.
The Panel spent considerable time discussing the communication of results. It was recognized that
at least three distinct audiences must be addressed: scientists and statisticians, fishery managers, and
the general public. Each will require varying levels of detail without compromising the integrity of
the model  or its  underlying  principles.  A “lay  person’s”  version  of the methods would be  valuable  
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for communicating results to multiple audiences. Model results, in combination with a similar
calibration exercise for the APAIS, have significant downstream impacts for assessments and
management. The Panel also suggests that renewed attention be given to the recommendations
concerning communications of two previous NAS reviews of the recreational statistics programs.
Despite progress in improving communication with stakeholders, the Panel is aware of important
misconceptions among the angling communities regarding the transition to the new mail-based
survey mode. The new MRIP website is a considerable improvement but direct, pro-active
communication and dialogue with fishing groups, perhaps with downloadable podcasts, YouTubes
etc. and in-person presentations to the angling community would be valuable.

2.2Evaluation of Terms of Reference
2.2.1 Term of Reference 1
Evaluate the suitability of the proposed model for converting historical estimates of private
boat and shore fishing effort produced by the CHTS design to estimates that best represent
what would have been produced had the new FES design been used prior to 2017.


The Panel concurs that this TOR and its subcomponents listed below (1a,1b, 1c,
1d, 1e) were met.

a) Does the proposed model adequately account for differences observed in the estimates
produced by the CHTS and FES designs when conducted side-by-side in 2015-2016?




The results of the side-by-side surveys are central to the development of the
proposed model. The model parameterization accounts for these changes but
does not provide insight into the underlying mechanisms resulting in differences
in estimated angling effort.
The new mail survey mode has advantages relative to issues of
comprehensiveness of angler coverage within households, efficiency of the
estimate, a better sampling frame, a more thoughtful consideration of individual
angler effort, improved demographic information, better identification of fishing
location, and enhanced follow-up with respondents to reduce non-response.
Collectively these features are thought to yield more reliable metrics of angling
effort and serve as a basis for improved understanding in the future as the new
survey continues. These advantages are relevant to 2015 and onward but do not
necessarily extend back to historical estimates.

b) Is the proposed model robust enough to account for potential differences that would have
been observed if the two designs had been conducted side-by-side in years prior to 2015
with regards to time trending biases?


The Panel had difficulty formulating a response to this TOR as it required
conjecture about unidentified underlying causal mechanisms contributing to
observed differences and hypothetical comparisons of survey mode responses in
the past.
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Insufficient information was provided to inform this decision either before or
during the meeting. Potential approaches were discussed but could not be
implemented in the time available.
Although the proposed model allows for inclusion of other causal mechanisms,
neither the investigators nor the Panel were able to identify covariates that vary
over time and meet the criteria necessary for expansion to total angling effort
estimates. Furthermore, data collection procedures during the CHTS did not
collect information that in retrospect (e. g., demography, gender), might have
allowed such inference.

c) How does the approach used in developing the proposed FES/CHTS calibration model
compare in terms of strengths or weaknesses with other potential approaches?




The investigators conducted an extensive analysis of within-model comparisons
of reduced model parameterizations using the model selection procedure known
as the Akaike Information Criterion. One sub-model included a simple ratio with
random effects that had much lower explanatory power. A preliminary analysis
was conducted and reviewed by the Panel that corroborated the inappropriateness
of the simple ratio estimator.
Other models exist that could be used, including Bayesian Hierarchical modeling,
state-space modeling, and time-varying ratio estimation. The investigators
provided the panel with a summary of their experiences with some of these
alternatives but the results of these comparisons were not available to the Panel.
Given the responses of the investigators, the Panel concurred with the conclusion
to focus on the modified Fay-Herriot approach.

d) Does the proposed calibration model help to explain how different factors would have
contributed to changes in differences between CHTS and FES results over time?



As noted above the causal mechanisms resulting in differences between survey
estimates remain elusive.
Raw survey data in the CHTS could be examined more carefully but it is
unknown whether such data exist over a sufficient span of years to support such
analyses
o As presently configured the model is limited in terms of what can be
explored but alternatives may be useful.
o Within the existing data, there do not appear to be covariates, other than
log(Population) that would explain the major differences seen between
survey modes. The wireless effect captures a minor component of the
contrast. The Panel and Investigators agreed that the wireless effect may
be a proxy for a wide range of factors.
o Demographic information in the CHTS would have been instructive and
is essential for proper historical analyses. However, it is uncertain that
such data exist over a sufficient span of years to support such analyses.
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o Consideration of spatially differentiated data that has been collected
historically at a finer scale (e.g., Census tract) may yet contain
information sufficient to illuminate explanatory factors related to this
TOR.
The  “Gate  keeper”  effect  has  been  documented  as  a major  influence in the  CHTS  
but a complete understanding remains difficult to identify.

e) Is it reasonable to conclude that revised 1981-2016 private boat and shore fishing effort
estimates based on the application of the proposed FES/CHTS calibration model would
be more accurate than the estimates that are currently available? Does evidence provided
for this determination include an assessment of model uncertainty?






No conclusions can be reached regarding the accuracy of calibrating self-reported
data from one survey mode to the other. However, the Panel noted that bias in
the historical CHTS may not be as large as observed in contemporary CHTS
samples due to degradation of survey coverage and other factors.
Gatekeeper, recall bias, response rate etc. indicate that the mail survey is
preferred to a phone, particularly in relation to statistical and operational
efficiency. This conclusion was supported by the 2006 and 2017 NRC reports,
and also in a separate review conducted by the ASA.
Response rate per se is not a problem unless differences in fishing activity differ
between respondents and non-respondents

2.2.2 Term of Reference 2
Briefly describe the panel review proceedings highlighting pertinent discussions, issues,
effectiveness, and recommendations.

The following  sections  highlight  the  Panel’s  concerns  about  the  peer  review  meeting,  including  
preparations before the meeting and follow-up activities. The Panel recognizes the complexity of the
revisions of MRIP transition process and the need to satisfy many different audiences. The
following recommendations are offered in the context of constructive criticism to improve the
quality of future peer-review panels. While there is some redundancy in this section with the
Panel’s  comments  in  section  2.1, the  text  below provides  additional  clarification  of  issues  and  more  
broadly  reflects  the  diversity  of  the  Panelist’s  opinions.   he   text  below draws  heavily  from  
comments provided by the Panelists via correspondence after the meeting. Therefore some sections
below  may be  reflected  in  part  or their  entirety in the  Panelist’s  individual  reports.  
Pre-Meeting Preparations
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Four background documents (Section 5 , Working Papers) were provided to Panel members
two weeks prior to the meeting, and all additional documents and presentation were made
available to the Panel during the meeting via a web-site (i.e., Confluence). The Panel Chair
provided each of the reviewers with a proposed meeting Agenda a day prior to the start of
the meeting, requesting that any comments and possible changes be provided back to him
before the meeting opened. As the proposed Agenda was satisfactory to all of the Panel
members, no changes to the Agenda were needed.
Panelists expressed concerns about pre-meeting preparations, noting an inadequate assembly
of all the pieces needed to address the terms of reference. Greater overall coordination
among presenters would have been desirable to ensure that all the relevant information was
covered. Additional background documents would have been useful for the review; for
example, the MRIP Handbook should have been provided before to provide more
information about the telephone and mail surveys. Comprehensive previous reviews of the
MRIP, such as those from the National Academy of Sciences should have been brought to
the attention of the Panel, not all of whom had extensive knowledge of the history of MRIP.
In this context, basic details about the surveys including similarities and differences in
definitions of effort (notably, the definition of angling households), questions on the
questionnaires, etc. would have helped the Panel to more effectively conduct the review.
Proceedings
The review panel proceedings went smoothly. Operationally, the meeting room had sufficient
space for the Panel, presenters, and meeting attendees. The sound and projection systems
worked well, as did the webinar link. Representatives from the Office of Science and
Technology served as Rapporteurs and provided comprehensive summary notes to the Panel.
Discussions during the 2½ day MRIP Calibration Review illuminated various issues related
to the results provided in the background documents and the PowerPoint presentations. Many
of the concerns involved clarification of the information provided and/or requests for
additional data and analyses. Additional data, model outputs and documents were made
available to the Panel during the meeting. In all cases, these requests were satisfactorily
fulfilled allowing the Panel to gain fuller insight on:


Sampling designs, strengths, and shortcomings of the telephone (CHTS) and mail
(FES) survey methods, including their relative performance and sources of error.



Development, design, statistical properties, testing, and application of the proposed
MRIP FES calibration model. This included consideration of alternative modeling
approaches, cross-validation of the modeling framework to examine the stability of
model parameter estimates (as well as prediction errors), the sufficiency and
explanatory   power   of   the model’s   covariates,   and   the possible   underlying  
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mechanism(s)  affecting  the  distribution  of the “irregular”  random  effect,  which  is not  
explicitly accounted for within the proposed small-area estimation approach.


Potential impacts of the calibrated recreational fishing effort estimates during
1981-2016 on future stock assessments, and on subsequent fishery management
policies and practices.



Need to effectively communicate the results of the calibration work (as well as the
basis and need for continuing only the mail-based survey method in the future) to
various constituency groups (i.e., the recreational and commercial fishing
communities; scientists; fishery managers; the lay public) so that these groups fully
understand and accept the calibration results and their subsequent use in deriving
recreational catch estimates for application in stock assessments and in the fishery
management process.

The Review Panel acknowledged that the proposed MRIP FES calibration model developed
by Breidt et al. was a well-suited and statistically-appropriate approach to obtain calibrated
estimates of recreational fishing effort (by state and 2-month calendar quarter for shore-based
and private boat anglers) during 1982-2016.

Utility of Presentations
The presentations on the implications of revised recreational catch estimates on stock
assessments and on management measures and regulatory protocols were instructive, but the
Panel would have appreciated more quantitative examples. For example, implications for
stock assessment models could have been drawn from the previously completed scoping
exercises conducted by the Northeast and Southeast Fisheries Science Centers. Similarly,
the Panel noted that detailed simulation exercises would also have been instructive.
The presentation on the Fay-Herriot model was lucid and effective, but the Panel would have
appreciated more details on the model components and the model building process. Also, a
summary of candidate modeling approaches —and details on the process that led to the
proposed model—would have been very useful. Such details, as provided on the second day
of the review, were greatly appreciated.
Greater detail would have been appreciated on the survey methodologies in the phone and
mail surveys. The simulation exercise was an important start, but further simulation testing
beyond those conducted would have lent greater support to the applicability of the FayHerriot model to the CHTS vs FES calibration. Further work on simulated data sets is
suggested during the third-year comparisons (i.e., when the 2017 telephone and mail survey
data are fully available).
30

Terms of Reference
The presenters did not address the TORs directly, which made it harder for the Panel to
assess the relevance of some of the information presented with regard to the TORs.
Consequently, the Panel spent a substantial portion of the question/answer periods (and
discussion time) on obtaining the requisite information to address the TORs. It was evident
during these interactions that the model developers had conducted additional work relevant
to the TORs (such as investigation of additional modeling approaches). However, because
the developers were unaware of the TORs, neither the primary report nor the presentations
specifically addressed the TORs. Follow-up work accomplished by the developers during
the meeting and subsequently shared with the Panel gave the Panel confidence that sufficient
model scoping had been performed.
The TORs presume that converting CHTS to FES is the appropriate way to standardize the
MRIP effort data. However, the statistical work available for the review primarily focused
on the mathematical aspects of the calibration and not on which set of estimates reflects a
truer representation of fishing effort. Lacking a sufficient statistical justification for
standardizing the MRIP data to the FES estimates created problems both during the review
and in addressing the TORs.
TOR1e seeks the Panel’s  opinion  concerning the accuracy of effort  estimates  obtained  from  
the CHTS and the FES. The Panel understands that any survey conducted offsite of the
fishery, such as mail or telephone surveys, rely on angler self-reported data which is not
subject to verification. Self-reported data is subject to a variety of biases including recall
problems which can result in misremembered time and number of trips. Without an external
measure of fishing from an onsite survey covering the same population in space and time,
angler self-reported data cannot be verified. While the Panel comments on the calibration
from CHTS to FES, there is no basis to comment on accuracy of either survey.
Documentation for Meeting
It would have been helpful for the Panel to have been provided (several weeks before the
review) additional background documents (available from the MRIP Team and/or the MRIP
Website) to enhance a collaborative understanding by Panel members of various aspects of
the MRIP program and of recent analyses using MRIP data. For example, the MRIP Data
User Handbook, and  the  October 2016 report,  ‘Possible Effects of Calibration Scenarios on
Stock  Assessments  Planned  for the MRIP  Fishing  Effort  Survey  Transition’ would have
especially useful for Panel members to have had and read before the actual peer review
occurred
Prior to the presentation and discussion of the Breidt et al. report at the Peer Review, this
report was difficult to understand for anyone other than a highly-trained statistician.
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Although a more complete understanding of this report was fostered by distribution of a
PowerPoint presentation a week or so before the Review Meeting (and subsequently
enhanced at the meeting by direct dialogue and interaction with the authors of the paper who
clarified and responded to many issues raised by the Panel), it is recommended that in any
future reviews in which a highly technical paper is seminal to the crux of such reviews that
efforts be made by the paper authors to present the essence of their work in a manner that
facilitates full appreciation and understanding of the import of such work by educated nonspecialists. This becomes especially critical when the methods/approach provided in a paper
will have significant downstream effects. This matter should be recognized in the future
APAIS peer review.
Ancillary Analyses
The Panel appreciated the opportunity to investigate the details of the statistical
calibration/prediction model on day 2. The model and assumptions were well thought out,
but the Panel needed to better understand model inputs, parameter definitions, and nuances
of the Fay-Herriot model. Similarly, the Panel appreciated the opportunity to solicit more
information on model development and model selection beyond what was initially available
at the meeting. Panelists received model parameter estimates upon request but did not have
time at the meeting to explore them fully. Access to more detailed model outputs and the
estimation code in R would have been valuable.
Also, apparently, several independent data analyses existed too, separate from the model,
and it would have been good to have had a presentation and some discussion on that.
Exploratory analyses of the pairwise calibration data was considered useful and should be
considered for summarization when the analyses of the 2017 data are conducted.
Communication
Panelists expressed concerns about the need for improved communication at several
different levels:





to the Panel prior to the meeting,
within the various analytical components,
to the members of the Transition Team,
to broader audience of stake holders.

An advantage of the current review was the inclusion of several external independent experts
having expertise beyond fisheries science. This helped ensure that the methods were
critically evaluated and represented state of the art, but increased the burden during premeeting preparations to ensure that all relevant contextual documents were available and
fully comprehensible. Concerns were expressed that information essential for the review was
not provided at level of detail that the Panel members expected.
The transition from the MRFSS to MRIP has required a massive restructuring of the data
collection procedures while maintaining a continuous time series of reliable catch data.
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Continuity of data has required coordination with governmental, academic, and industry
stakeholders. Likewise, the process has involved multiple experiments and survey tests to
demonstrate the value of proposed changes and development of advanced calibration
approaches. This review constituted one component of this transition. Despite enormous
improvements in the MRIP website and availability of raw and processed data at varying
degrees of resolution, the Panel recommended greater coordination among the diverse
analytical groups. The complexity of the transition requires that technical reviews are both
sequential and interdependent. As such the review of any single technical issue
(e.g., calibration between CHTS and FES) must rely upon and recognize the conclusions of
earlier Panels. In the present review, this Panel relied on the conclusions of the ASA
reviewers who noted the superiority of the FES over CHTS. Independent panels of scientists
rarely accept prior reviews without questioning. Indeed, this is the nature of science. Hence
it essential that each Panel in future reviews be provided with a summary of the full set of
previous reviews and their relationship to the current review.
There is a strong need to effectively communicate the results of the calibration work (as well
as the basis and need for continuing only the mail-based survey method in the future) to
various constituency groups (i.e., the recreational and commercial fishing communities;
scientists; fishery managers; the lay public) so that these groups fully understand and accept
the calibration results and their subsequent use in deriving recreational catch estimates for
application in stock assessments and in the fishery management process. Consideration
should be given to a variety of communication approaches including but not limited to
public meetings, seminars, podcasts, YouTube, and use of skilled educators.
Finally, it is recommended that an updated report/timetable/chart be prepared to illustrate
current progress in meeting the tasks and timelines identified in the FES Transition Plan.
This undertaking should also take note of how the recommendations tendered in all previous
peer reviews of the MRIP Program (including the 2006 and 2016 NAS Reviews) have been
addressed.
Improvements to Future Peer Review Processes
The Panel noted that review process left little time for an intensive review of the data, the
model, and the computer code used to develop the results. Such analyses are often part of a
stock assessment review (e.g., SAW/SARC https://www.nefsc.noaa.gov/saw/, or SEDAR
http://sedarweb.org/). In the spirit of improving future reviews, the Panel suggests
consideration of more broadly based working groups based on scientific input within and
outside NOAA Fisheries. In stock assessments working groups have a strong technical
focus and meet several times prior to the final assessment. Working groups would have the
opportunity to examine the proposed methodologies in greater detail, included detailed
reviews of the data and methods, and tests with simulated data. Exchanges of code, or
reliance on standard packages in stock assessments provide both quality assurance and
opportunities for improvements. Moreover, the products of working groups typically assure
subsequent reviewers that the products under review are comprehensive and representative
of diverse viewpoints. In particular, a working-group process would document the model
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building process and allay concerns of reviewers who will always wonder why a particular
alternative was not considered. Having those prior decisions as a matter of record would
enhance the efficiency and quality of the review process.
The Panel recognizes that this recommendation would need to be part of the overall
transition from MRFSS to MRIP. Indeed, the current Transition Team process that has
regular updates on progress, conversations with stock assessment scientists and various
stakeholders, and plans for upcoming tasks, already includes the essential elements of a more
focused working group approach. In view of the importance of upcoming technical
decisions for stock assessments, managers and harvesters, the Panel strongly urges
consideration of this proposal.
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Tab B, No. 5(b)(i)
Public Hearing Summary
Reef Fish Amendment 53: Red Grouper Allocations and Catch Limits
and Targets
Madeira Beach, Florida
June 7, 2021
Council/Staff
Tom Frazer
Carrie Simmons
John Froeschke
Matt Freeman
Emily Muehlstein
80 Members of the public attended.
Mike Birren – Commercial Fisherman: Hernando Beach, FL
Mr. Birren owns three commercial boats and a fish house. He relies on grouper in the
summer. He says quota is harder to find than usual and this year is a better year for
grouper fishing than it has been in years past. The Council should consider options
other than the preferred Action 1, Alternative 3. It will devastate him financially and he
thinks the lesser of two evils are Action 1, Alternative 2 or 6. They’re trying to earn a
living, and they have already had to deal with storms and red tide. Alternative 3 is not
desirable.
Jim Zurbrick – Commercial Fisherman: Steinhatchee Florida
It bothers him that the Council says it can’t make choices because of the law. The
Council just rejected red snapper changes for state data collection calibration on the
same premise. This proves that the Council can fix the red grouper issue if it has the
willpower to not follow the law, like it does for red snapper. To reward the recreational
sector with more red grouper based on historical overfishing, especially when there has
been a hard catch limit for commercial fishermen, is not fair. Action 1, Alternative 2
should be selected as preferred because it retains the current allocation. Calibration can
happen, but that doesn’t mean we have to reallocate.
Trenton Knepp – Commercial Fisherman
He says that 45.6% of the red grouper quota has been caught so far this year and they
can’t find quota anymore. If the catch limits are reduced, people will be out of work. Mr.
Knepp supports Action 1, Alternative 2 or 6. Everything including his entire business is
on the line and any reductions to the commercial ACL will make it impossible for him to
find quota to fish.
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Ed Maccini – President of Southern Offshore Fishing Association
Recreational fishermen have been exceeding their quota since the beginning of time.
This new data collection program calibration sugarcoats the issue under the guise of
recalibration. He supports Action 1, Alternative 2 or 6. He prefers Alternative 2. The
current preferred alternative creates a system of haves and have not’s by supporting
recreational fishermen over seafood consumers. The Young Fisherman Act is trying to
create new commercial fishermen, but they can’t be recruited to the industry if the
commercial quota is reduced.
Aaron Mays – Commercial Fisherman: Crystal River, FL
Mr. Mays strongly discourages preferred Alternative 3 in Action 1. It will increase
discards and take fish away from an accountable sector and give them to a sector that
has never been held accountable. It’s a bad precedent to set and will encourage
mismanagement of others species down the line. Small operators can’t access quota
already and this will put them out of business. Action 1, Alternative 2, while not perfect,
is the best alternative for moving forward. It is the only option that doesn’t penalize the
commercial sector. The recreational data collection program works off the premise that
recreational fishermen tell the truth and overfishing seems to be helping them.
Meredith Pelton – Commercial Fisherman: Crystal River, FL
Ms. Pelton opposes Alternative 3 and urges the Council to select Alternative 2 in Action
1. Recalibration can occur without reallocation. Alternative 3 assumes that the new data
collection is as good today as it was 35 years ago. Reallocation, because of
recalibration, penalizes commercial fishermen and their livelihood. Even worse, this
could be true for more species than just red grouper. Alternative 2 won’t take red
grouper from the commercial fishermen and reward the recreational sector that is not
accountable for their harvest.
Charlie Renier - Commercial Fish House Owner
It will crush his business if 600,000 pounds of red grouper quota is taken away from the
commercial sector. He supplies seafood to wholesalers, restaurants, grocery stores and
supplies fish to all the people who eat seafood because they can’t afford a boat. He
supports Alternative 2 or 6 in Action 1 because either one helps the commercial sector.
Shan Roper – Commercial and Charter Operator: Steinhatchee, FL
As much as he wants more red grouper for charter fishing, he thinks that Action 1,
Alternative 2 creates the greatest overall benefit to the United States. If we don’t provide
seafood to the U.S. consumers, then other countries will. Action 1, Alternative 6 would
be his second choice.
Brian Lewis – Commercial Fisherman: Clearwater, FL
80% of his catch is red grouper. He is a member of the Shareholders Alliance and the
Gulf Fisherman’s Association. It doesn’t make sense that the Council is selecting
Alternative 3 in Action 1. This would transfer 600,000 pounds of fish to an
unaccountable fishery. Let’s not forget the commercial sector and the American
consumer lost redfish already. The trip tickets are not manipulated and accurately
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describe the commercial landings. However, the recreational sector does not have
accurate landings. When economists analyze fish for the commercial sector, they have
an accurate description of harvest and who is receiving the fish. The only way to
enforce quotas in the recreational fishery is to have accountability in both sectors. The
Council has a judiciary duty to uphold the Magnuson-Stevens Act (MSA). Action 1,
Alternative 3 undermines the IFQ program, new entrants, and young fishermen. It also
increases discards from the recreational sector. He prefers Action 1 Alternative 2 and
Action 2, Alternative 3.
Paul Reeves – Commercial fisherman: Steinhatchee, FL
Mr. Reeves primarily catches red grouper. He asserts that the Council is essentially
asking him to take a 20% pay cut and 20% reduction to his business with the preferred
Alternative 3 in Action 1. Reallocation from recalibration hurts commercial fishermen. He
supports Action 1, Alternative 2.
Dylan Hubbard – Hubbards Marina, Charter Fisherman: John’s Pass, FL
Everyone can agree that there are data concerns. The fishery is expanding and the red
grouper stock is coming back. The fishery’s cyclical nature and the Interim Analysis
process needs to be automated to smooth over those effects on the fishery. The charter
sector, a limited access, highly regulated fishery has been striving to be more
accountable. It’s a shame that they’re being lumped in with the private sector. Most of
the time the charter and commercial sectors work together, but this amendment pits
them against one other. The stakeholder groups prosecute the fishery differently.
Recreational fishermen don’t care about their percent allocation or their pounds of ACL,
they care about seasons. It’s disappointing that the science isn’t catching up with what’s
on the water. Charter fishermen don’t know if catch levels can go up and it’s hard to
make a decision without knowing. Red grouper is a staple in the region. Red grouper
has always been a staple to the for-hire industry while other species have short
seasons. It’s a shame that the Council’s bandwidth is being consumed by red snapper,
leading to ignoring other important species. These allocation decisions are going to
occur with every new stock assessment and if management and stakeholders are going
to continue to fight against each other, they’re going to continue to be in meeting rooms
like this. Sectors should unite to pressure management for our historical access. If
sectors are willing to meet in the middle, like they attempted at the Reef Fish AP
meeting, it’s possible to promote compromise. Everyone’s access is shrinking and there
is an opportunity to work together. Without that, he supports Action 1, Alternative 3. The
Charter Fishing Association also supports this action.
Sean Heverin – Fish House Owner: Madeira Beach, FL
It’s seems silly to have the Young Fisherman’s Act and take away access at the same
time. The data are not credible and should be more accountable. The commercial
sector is being backed into a corner to make a decision on these alternatives that they
didn’t come up with. If he is asked to support any alternative, it would be Action 1,
Alternative 2. He cautions that this is going to keep coming up and we need to find a
better solution so they don’t have the same conversation over and over. The
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recreational sector will continue to grow along with the pressure to take fish away from
the commercial sector.
Eric Brazer – Shareholders Alliance
He thanked the Council and staff for holding these meetings in person because this
issue is controversial. He supports Action 1, Alternative 2, which allows for recalibration
without reallocation. It’s very rare to see the Southeastern Fishing Association, Fish For
America, SOFA, the Shareholders Alliance and OFF all on the same page. It’s unfair
that these business men and women are being penalized as a result of reallocation; it
literally takes money out of their pockets. Taking commercial quota and giving it to the
recreational side is a false promise; it will not provide a longer season because the
recreational season is open access. The Council is considering taking 20% of the red
grouper quota away from the commercial sector. You can recalibrate without
reallocating. The Council can improve the recreational catch estimates and address the
data collection needs without harming the commercial sector. Alternative 2 in Action 1 is
the only alternative that is legally viable and good for the stock. Also, the for-hire fleet is
trying to do the right thing and is fundamentally different from the recreational sector.
Convene the Reef Fish AP and find a way to help the for-hire sector get the season they
want.
Steve Maisel – Commercial Fisherman
He supports the Shareholders Alliance position. Reallocation is not fair or equitable to
commercial fishermen and only punishes them for staying within their quotas. The
Council needs to focus on water quality and reduce the effects of future red tides. Don’t
reallocate red grouper based on recalibration. He supports Action 1, Alternative 2.
Jason DeLaCruz – Commercial Fisherman and Fish House Owner: John’s Pass, FL
During the SSC meeting they talked about the fact that the scientists were very
uncomfortable with reallocation discussions using MRIP-FES. They like FES and the
methodology, but were not comfortable with reallocation based on it. The only option is
Action 1, Alternative 2 because at least this keeps the commercial fishermen where they
currently are. He really has trouble with the fact that fisheries managers can’t run the
Interim Assessment with the alternatives presented in Action 1. Especially since the
people the Council trusts to do this on the SSC had lots of challenges with using FES to
discuss reallocation.
Scott Childress – Commercial Fisherman
Mr. Childress became a fulltime commercial fisherman when the IFQ program went into
place because he knew it would allow for a sustainable business. The recreational data
is not up to par. Despite that, it’s amazing how close you can get with the information.
Right now, stakeholders are being asked to make this decision based on the new
science, which isn’t perfect, but may be the best available. This fishery is just recovering
and fisheries managers shouldn’t give more fish to the unaccountable sector. The
science needs to get better before the Council reallocates. Red grouper is not his target
species. As a spearfisherman he lands about 5,000 pounds a year, but since 2015, he’s
had bad years where he only shot 500 pounds. The 2014 red tide event wiped out red
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grouper. They’re just now coming back. He supports Action 1, Alternative 2. Alternative
6 sets a bad precedent. If this is happening with red grouper now, what happens with
gag? Fisheries managers need more data from the recreational sector before they get
the commercial fish.
Gary Bell – Fish House Owner
He supports Action 1, Alternate 2.
Pat Neukam – Charter Fisherman
Action 1, Alterative 2 is not a good option for charter captains. He has a year-round
business for red grouper and Alternative 2 would bring him down from a 12 month
season to a 7 month season. This will damage the for-hire sector. His son rushed
through college so he could take over the charter business and this will destroy the
industry which includes captains and mates. This is their lively hood and will damage
many people’s lives. There has to be another alternative that keeps the commercial and
charter sectors afloat so they can be profitable. There are a lot of for-hire permit holders
that live on red grouper. Please look for another way to do this so the charter sector
doesn’t take a hit.
Casey Streeter – Fish House and Commercial Boat Owner
He does not have enough red grouper allocation to last the year and can’t find more.
The American public loses out from this. It’s already a battle to be a fisherman even
without these proposed cuts. He has four captains under the age of 30 and they’re
going to get out of the fishery if they can’t make a living.
Brad Gorst – Charter and Commercial Captain
Action 1, Alternative 2 can recalibrate without reallocating. Preferred Alternative 3 is not
fair because it penalizes the commercial fishery. This local fishery is primarily grouper
fisherman, and red snapper is basically a bycatch fishery. On the charter side, they’ll
lose too. He is against closing the season and loves the IFQ program. A PFQ system
would work in the for-hire industry and tags would work in the private fishery. He also
supports Action 2, Alternative 1. The Council should also consider slightly reducing the
5% for the gag multiuse shares but, since it was built into the IFQ, it shouldn’t be
removed completely.
Lisa Schmidt- Commercial Fisherman
She doesn’t support reallocating and rewarding an unaccountable sector which would
hurt people who want to make a living.
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Fort Myers, Florida
June 8, 2021
Council/Staff
Tom Frazer
John Froeschke
Matt Freeman
Carly Somerset
60 Members of the public attended.
Tim Dillingham – Commercial Fisherman: Naples, FL
Mr. Dillingham owns a commercial boat and is a dealer. He says that the commercial
fishermen are fighting for their lives and just went through issues with red snapper
management and that they can’t afford to do that anymore. Smaller operators can’t
even get quota, and if even they can find it, it’s too expensive. There is not a red
grouper population issue in the area. His main concerns are the accountability of the
recreational sector and the numbers. Commercial fishermen are doing everything they
can to be accountable and are not going over their catch limits. He’s also concerned
about the recreational data. The CCA is embedded in the Council and will vote for
private anglers. He stated that the commercial sector needs to contact their governors
and have more Council members representing the commercial sector. The Gulf Council
is very lopsided right now. He asked about what folks would do when commercial
fishermen can’t provide fish for those who can’t fish for themselves. He prefers Action
1, Alternative 2.
Rick Warren – Charter Fisherman: Boca Grande, FL
Mr. Warren is a charter fisherman and has been one for a little over a decade. He
understands that Action 1, Preferred Alternative 3 is rough for the commercial sector,
but it’s important for him to be able to fish for red grouper as well. He doesn’t want to
be pitted against the commercial fishermen. He’d like the Council to consider removing
the for-hire component from the recreational sector like they did with red snapper.
Private anglers will want to be more accountable when they see that the for-hire
component has longer seasons. He is for Action 1, Preferred Alternative 3.
Eric Schmidt – Commercial and For-hire Fisherman: Ft. Myers, FL
Mr. Schmidt has been fishing for 38 years commercially and recreationally. He is in
favor of Action 1, Alternative 2 because it will otherwise be a slippery slope of
reallocation based on FES. Sector separation should be pushed forward, to separate
the private anglers from the for-hire component. The only user group growing
exponentially without any accountability is the private angling component. As far as the
commercial sector goes, they have an inability to find any allocation currently. It’s his
opinion that someone should have both a permit and a vessel associated with an
account in order to own any shares. He stated that there is always an issue with red
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grouper where it cycles up and down, and the Council is always lagging behind in
management for what fishermen are seeing in real time.
Tom Marvel – Commercial Fisherman: Naples, FL
Mr. Marvel supports Action 1, Alternative 2. He stated that the recreational sector is not
accountable. If they were accountable, this issue would not be in front of them. He
understands that the Council has to use the best scientific information available, but the
Council doesn’t have to reallocate to address the new survey data. He feels that the
new survey is a little better, but not perfect. When allocations are set, they are sacred,
and those things should not be treated lightly.
Randy Wamble – Commercial Fisherman and Dealer: Naples, FL
Mr. Wamble prefers Action 1, Alternative 2 and opposes Preferred Alternative 3.
Bucky Kauffman – Commercial Fisherman: Ft. Myers, FL
Mr. Kauffman stated that red grouper is pretty healthy and that he hasn’t seen a
downtick. Red grouper is recovering quite well since red tide. 31% of his income so far
this year has been from red grouper, and he is against any amendment that would take
away quota from commercial fishermen. He supports Action 1, Alternative 2.
Patrick Purslow – Commercial Fisherman
Mr. Purslow is a commercial fisherman and is in favor of Action 1, Alternative 2.
Andy Egeland – Commercial Fisherman: Venice, FL
Mr. Egeland stated that any further reduction in quota will put him out of business and
that Action 1, Alternative 2 is the only option for commercial fishermen.
Trenton Knepp – Commercial Fisherman: Nokomis, FL
Mr. Knepp is unable to find quota anymore because the people who have it keep it for
themselves. He proposes the recreational bag limit be dropped to one fish per person,
which will allow the season to be open year-round.
William Miken – Commercial Fisherman: Venice, FL
Mr. Miken commented that if the Council takes quota away, his business will go under.
He supports Action 1, Alternative 2.
Wendell Kittles – Commercial Fisherman
Mr. Kittles opposes anything other than Action 1, Alternative 2.
Nick Ruland – Commercial Fisherman
Mr. Ruland has been in the business for almost 40 years. He opposes Action 1,
Preferred Alternative 3 and supports Alternative 2. The commercial sector has a huge
investment in the fishery. Recreational anglers can get a license for $20, but the
commercial fishermen have to pay a lot more. That’s missing in the impact from the
commercial sector. Mexican importers would make more money. The commercial
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sector would be shut down all of the fall season. Unless someone is getting COVID
monies, there’s no way to financially support a family from commercial fishing.
Ralph Andrew – Commercial Fisherman: Ft. Myers Beach, FL
Mr. Andrew operates a bandit boat and has been fishing for 40 years. He opposes
Action 1, Preferred Alternative 3 and supports Alternative 2. He stated that it is wrong
for the Council to take fish from commercial fishermen.
Matt Pless – Commercial Fisherman: Ft. Myers, FL
Mr. Pless is a new owner/operator. He opposes Action 1, Preferred Alternative 3 and
supports Alternative 2. He stated that he is at around 50% of his catch currently, so he
will probably be done around November. As a new business owner, Action 1, Preferred
Alternative 3 would destroy his business. The recreational anglers could be made more
responsible by having to report in a similar manner as the commercial fishermen. There
are no real time numbers for private anglers. Private anglers who can afford a $1
million boat should also be able to afford a VMS.
Rebecca Bossert – Commercial Fisherman: Ft. Myers and Madeira Beach, FL
Ms. Bossert has been in the industry since the age of 6. She supports her two girls and
her mom. If the Council takes away more of her quota, that will hinder her ability to
support her family. She opposes Action 1, Preferred Alternative 3 and supports
Alternative 2.
Roy Kibbe – Commercial Fisherman
Mr. Kibbe owns a fish house and is a third-generation fisherman. He doesn’t own any
quota, but tries to get allocation, which is almost impossible now. After stone crab
season, he turns to red grouper. He can’t afford red snapper allocation either. He is for
Action 1, Alternative 2 and against Alternative 3. Otherwise, they are pretty much out of
business after stone crab season. Some entities have bought a lot of quota and are just
sitting on it.
Casey Streeter – Commercial Fisherman
Mr. Streeter is a first-generation fisherman and owns a fish house. He is against Action
1, Preferred Alternative 3 and for Alternative 2. Red grouper is primarily a Florida
fishery. Taking away more red grouper will cripple the industry and put all the small
boat operators out of business. He stated that people can’t find or afford allocation right
now. He opposes any reallocation.
Katie Fisher – Owner of Commercial Vessels and a Fish House
Ms. Fisher owns a fish house and several vessels. She was thankful for a local meeting
and thinks these types of meetings should be a regular occurrence so that fishermen
can provide input for management. She supports Action 1, Alternative 2 and opposes
Preferred Alternative 3. She stated that they’d had one of the toughest years in 2020
and had to navigate through unpredictable circumstances. They have a retail fish
house and deal directly with the American people and were important for people’s food
security. Reallocating this fish to the unaccountable recreational sector takes away
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from her community’s food security and from America’s food security. Reallocating
takes away from job security as well. Trying to find allocation is already a problem in
the commercial sector. They want to work towards solutions that will benefit everyone.
Jay Mullins – Commercial Fisherman
Mr. Mullins is a commercial vessel owner/operator. He supports Action 1, Alternative 2
and opposes Preferred Alternative 3. He asked what would happen to small
commercial operators when quota is taken away and questioned how anyone could
justify the socioeconomic destruction. He stated that more sustainable decisions
needed to be made. He stated that growth trends in Florida are being seen and that
those people should be allowed to fish, but even with 10% of people having deviant
behavior, that means a lot of people are fishing illegally. The commercial sector serves
the American public.
Trent Mebust – Commercial Fisherman
Mr. Mebust runs a boat for Casey Streeter. He opposes Action 1, Preferred Alternative
3 and supports Alternative 2. Reallocating makes no sense to him. The recreational
sector is overharvesting and not venting fish that they throw back.
James Bergan – Commercial Fisherman
Mr. Bergan runs a boat for Casey Streeter. He stated that if the Council takes away any
red grouper from the commercial sector, that will take away about 70% of his income.
He supports Action 1, Alternative 2.
Zach Catlin – Commercial Deckhand
Mr. Catlin opposes Action 1, Preferred Alternative 3 and supports Alternative 2.
Frank Ventimiglia – Charter Fisherman: Ft. Myers, FL
Mr. Ventimiglia stated that the Council and NMFS are not getting good data on
recreational fishing. Due to overpopulation and pollution, good fishing is about 40 miles
out now. He questioned how the private anglers have expensive boats, but can’t report
their landings on a cell phone. He proposed separating the charter component from the
private angling component. He recommended closing the recreational season during
hurricane season. He commented that individuals from other states could hold quota,
which shows no respect for native rights. A focus of the Council should be on the future
generation coming into the business. He doesn’t think the Council needs to take away
from the commercial sector and give to the recreational sector. He stated that the
charter component needs red grouper from Halloween to July 4th and then they can fish
for something else during that other time period.
Blake Dorchak – Commercial Fisherman
Mr. Dorchak stated that it’s impossible to find red grouper allocation. Red grouper is
their main catch. He is against Action 1, Preferred Alternative 3 and for Alternative 2.
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Alex Trapasso – Commercial Fisherman: Naples, FL
Mr. Trapasso does not own any quota and leases all of his allocation. He has struggled
to find allocation for red grouper, red snapper, tilefish and even deepwater grouper.
Reallocation of red grouper would be financially devasting for him. Reallocation would
also increase the price of allocation. He is for Action 1, Alternative 2 and against
Preferred Alternative 3.
Steve Poppell – Commercial Fisherman
Mr. Poppell feels like this is a betrayal. He stated that this is a very difficult business to
stay in and that operating costs are through the roof. After the virus, the cost of
maintenance became very expensive. He is for Action 1, Alternative 2. The
commercial sector is on the brink of destruction as is.
Jake Kibbe – Commercial Fisherman: Pine Island, FL
Mr. Kibbe stated that he can’t afford to commercially fish anymore and will be the last
generation in his family to fish. He is now in the construction business to be able to
afford to fish commercially. He is for Action 1, Alternative 2 and opposes Preferred
Alternative 3.
Mathew Sexton – Commercial Fisherman: Naples, FL
Mr. Sexton is for Action 1, Alternative 2. He stated that the recreational sector takes a
lot more than anyone thinks.
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Webinar
June 10, 2021
Council/Staff
John Sanchez
Martha Guyas
Matt Freeman
Emily Muehlstein
Carly Somerset
Jessica Matos
6 Members of the public attended.
Chad Hickman – Charter: Central Florida
Red grouper is a big part of his revenue throughout the year. There are smaller
supplemental seasons, but red grouper is his bread and butter. Anything that is taken
away from the charter side will affect his businesses. He’s heard a lot about how it
would impact the commercial side, however he doesn’t know when the last time the
commercial quota was caught. Mr. Hickman doesn’t want any money or fish taken off
their table, but they have a lot more options to catch fish. He doesn’t have the luxury of
running out 80 miles on a day trip. He supports Action 1, Preferred Alternative 3. There
are a ton of vessels in the central Florida area that would be devastated by reductions.
Charter vessels are lumped in with the private recreational sector and he would like to
see consideration for separation in the future. In central Florida, red grouper needs to
be open year-round. He doesn’t want to see a bag limit change because two red
grouper is an ideal number. A December closure is fine because their gag fishing is
good in the winter. As an aside, he noted that the hogfish bag limit doesn’t need to be
five and expressed concern about the stock.
Chad Unger – Private Recreational Angler: Naples
He has several friends that are charter captains and doesn’t want to take away from
them. If he had to support anything, Action 1, Preferred Alternative 3 is the best bet. He
doesn’t want to see a season closure and would prefer an increased size limit over a
change in bag limit. A 20-inch red grouper isn’t ideal. He would like to see the size limit
increase to 24 inches. The charter fishermen need a year-round fishing season. The
average boat with today’s technology is going out at least fifty miles, and if people are
burning fuel they need to be able to fish.
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Panama City, Florida
June 14, 2021
Council/Staff
Martha Guyas
John Froeschke
Emily Muehlstein
16 Members of the public attended.
Charlie Bergmann –
Since “No Action” is not a viable option, he supports Action 1, Alternative 2. It sticks in
his craw that the commercial fishery has been limited access since 1990 and the forhire has been limited since the mid 90’s. The recreational component of the fishery
expands every year and there is not effort cap. The Council should consider managing
red grouper with three sectors or require tags in the recreational sector. The Council
has talked about tags and he is supportive of that if we want an accurate count of the
number of anglers and what they’re harvesting. If there is a fish in the cooler without a
tag snapped on, then the anger is in violation. Deer hunters use tags and that system
should work for fish. Mr. Bergmann supports Action 2, Alternative 2.
Bob Zales II – SOFA and National Association of Charterboat Operators
Allocation is a critical issue. Arbitrarily shifting the current allocation based on the new
FES data system is a mistake. That system changes regularly because of its
shortcomings and every time it changes the data has to be calibrated back in time.
Leaving the status quo allocation benefits the commercial industry. Mr. Zales didn’t see
any consumer or restaurant impacts accounted for in the document and he would like to
understand that better. The recreational sector would lose $16 million, and the season
would be impacted. In the recreational sector, the discards are high so shifting
allocation in favor of the recreational sector would increase the discards. The Preferred
Alternative 3 would shift allocation and benefit no one, including the stock. There is only
negative impact from Preferred Alternative 3. He supports Action 1, Alternative 2 and
Action 2, Alternative 3. The access to multiuse grouper shares should be preserved and
the recreational buffer should be increased according to the control rule. This
amendment has existed for a long time, and it will create a disaster. This has been
going on for years and the stock is cyclical. You can’t change mother nature. Every time
allocation discussions have come up, the recreational sector has come out of the
woodwork to support allocation but, none of them are advocating to change this
allocation. The commercial sector is asking for the allocation to remain as is and the
recreational community must not see the benefit of it.
Mark Tryon – Commercial Fisherman: Gulf Breeze, Florida
Mr. Tryon primarily fishes for red snapper. He has not caught any red grouper this year.
One thing that is peculiar in this situation is that there have been very few recreational
anglers at any of these meetings advocating for reallocation. If it is such an urgent issue
to reallocate to the recreational sector then where are they? Any reallocation shouldn’t
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be done without recreational accountability. The current system of estimating,
extrapolating, and essentially guessing recreational harvest is woefully inadequate. It is
unconscionable to make such an important decision based on inadequate data. Back
when the Council delt with red snapper reallocation, it was described as “tangible pain”
for the commercial sector with little gain for the recreational side. This is the same
situation. Unlike the other reef fish species, which are severely regulated, red grouper
has had year-round access and a 2-fish limit. If there is any concern for closures, the
Council should consider a step-down from a 2-fish bag limit to a one fish on the bag
limit. We’ve had a tremendous imbalance on seafood trade and this exacerbates the
problem by taking more domestic seafood off the market. He doesn’t understand why
we never seem to have an alternative that reallocates from the recreational side to the
commercial side. Especially with the IFQ being a totally accountable fishery.
Chris Niquet- Commercial IFQ Owner
In the red grouper fishery 287,000 fish were discarded by the commercial sector and
$2,500,000 fish were discarded by the recreational sector. Recreational fishing causes
nine times the discards. In Action1, all of the alternatives presented only have an 8 or 9
percent buffer on the recreational sector, how can you have a 9% buffer if you have
100% discards rate vs. fish caught. There is something extremely wrong with this.
Recreational anglers complain that they don’t have access to the fish, but they do, and
they’re throwing it away with these discards. The recreational sector needs to get its
house in order. Reallocation penalized commercial fishermen twice: first, you’re taking
away commercial quota and second, you’re reducing the overall quota. A 20% reduction
is devastating to the commercial industry including fish houses, restaurants, and
transport trucks which all contribute to the economy. If you take 600,000 pounds of red
grouper from the seafood supply chain, you will impact $9,000,000 worth of shares,
$3,300,000 of allocation each year. Hitler said, “you can fool all the people some of the
time and some of the people all the time but, you can fool all the people all the time.”
Mr. Niquet is tired of being lied to. He believes the Council agenda is to put all the fish in
the IFQ fishery and shift fish in the recreational sector which wastes 10 times what the
commercial industry does.
Buster Niquet- Commercial IFQ Owner
Mr. Niquet advises the Council to table Amendment 53. Forget about it until you get
data that is believable. There is no reason to take action and he is against all of the
proposed changes. None of the alternative satisfy him.
Austin Abrams- Seafood Dealer
The commercial industry has shrunk because more laws lead to less commercial
fishermen. The recreational industry however, has skyrocketed. Action 1, Alternative 2
is the best choice. Alternatively, the Council shouldn’t do anything at all until there are
better numbers. This Amendment and red grouper are just the start. Next, it will be red
snapper, then deep water grouper. The commercial industry provides seafood to the
people that don’t have the ability to fish. The recreational sector doesn’t care about
grouper, that’s why there are no recreational representatives at the meetings, because
they don’t care. The commercial industry cares about this fishery.
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Eddie Davis – Seafood Restaurant: Panama City, FL
Mr. Davis Supports Action 1, Alternative 2. Gutting the commercial ACL impacts tourism
and the working class. The recreational benefits of allocating shifting don’t out way
those impacts. His resturant has 130 employees and sell 600 pounds of grouper a
week. Their customers expect them to have grouper on the menu. If you cut the quota,
it will have a ripple effect and cause them to cut employees. Maintain the current
allocations.
Walter Akins – Wildlife Statistician, Charter and Commercial Fisherman
He believes this is a joke. He retired from UGA where he was a wildlife statistician. In
the 1800’s fish tags were used. They tagged as many as they could and counted
recovery. He focused on quail. He is presently a Coast Guard instructor. Tagging is a
good way to estimate fish populations. A previous amendment that he read was filled
with statements such as “assumed that this, estimated that,” and none of that is
statistics. Ronald Reagan said “Be afraid of a person that says ‘I’m from the government
and I’m here to help.’” Several years ago, at a meeting in Destin, FL he said there is no
way a charter boat can legally fish. Nine of his last ten trips were ruined by dolphins. He
was supposed to throw fish back, but that meant they were breaking the law by feeding
dolphins. His suggestion is that the Council doesn’t close the season. Instead, anglers
should keep the first two fish they catch whether its 2-inches or 2-feet.
Greg Abrams – Seafood Dealer
He tried to get his kids/family to go a different route and not get involved in the seafood
industry. Government employees get paychecks no matter what. You tell us we can’t
falsify our testimony, but the government is doing it with this bad data. This is about
reallocation. We know what the Council is trying to do and we know this is a dog and
pony show. This is a waste of time. The Council is not considering restaurants and what
an economic disaster reallocation will have on the state of Florida.
Collins Abrams – Seafood Restaurant
This is only the second or third meeting he has attended. The Council is here to
manage the fishery and take care of what’s in the ocean based on scientific data. The
data is bad. Personally, he’s never been approached at the dock, nor has he had a
mail-in survey. Use the good data you have from the commercial sector which is
recorded and accounted for. Why do all the alternatives in the document move away
from data by allocating to an unaccountable sector? If the goal is to protect the species
and understand what’s coming from the Gulf, why do that? The restaurant industry
equates to jobs. You can put whatever economic impact into the analysis, but taking
away from the commercial sector takes away jobs (fish cutters, restaurant employees,
processors, truck drivers). This is the worst time to shut down a domestic product and
the data doesn’t prove that it should be done.
John Harris – Commercial Fisherman
He supports Action 1, Alternative 2. He is against reallocation of any kind.
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David Krebs- Ariel Seafoods: Sebastian, FL
He has been around the commercial fishery his entire live. Back in the early 80’s, he
caught 4,000 pounds of yellowedge grouper in 4-days with longline gear. He went back
out and did it again the next day. Since then, he’s gotten smarter and became a
steward. The entire commercial industry has and they have continuously come before
the Council to ask for accountability. The commercial industry is also begging for
recreational accountably. There is no way to set a season length that will satisfy the
problem. High-grading and discarding from the unaccountable recreational system is a
problem in a growing fishery. He supports what everyone else in the room is saying.
Bj Burkett- Charter and Commercial
He has a big problem with Preferred Action 1, Alternative 3. There is no reason for this
change. Leave allocation and catch limits the way they are; it’s not going to change the
fish stock either way. Neither side, recreational or commercial, has caught its quota in
the last four years. The stock is getting better so, why change it at this point, it solves
nothing. If no action can be selected, Mr. Burkett supports status quo: Action 1,
Alternative 2.
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Webinar
June 16, 2021
Council/Staff
Martha Guyas
Matt Freeman
Emily Muehlstein
Carly Somerset
Jessica Matos
6 members of the public attended.
Chad Unger – Private Recreational
Mr. Unger supports Action 1, Alternative 3. The Council should consider increasing the
recreational size limit to 24-inches. This would keep the smaller spawners in the stock
and hopefully help avoid a season closure benefiting the private anglers and charter
industry that was hit so hard by the COVID-19 pandemic.
Eric Brazer- Reef Fish Shareholders Alliance
While the Council is bound by ‘best scientific information available’ and has to take
action, it does not need to take action on reallocation. Separate considerations for
allocation from actions that adjust catch limits. Calibrating with MRIP-FES does not
require reallocation. Action 1, Alternative 2 will accomplish the necessary data
calibration while legally avoiding allocation. The Council needs to push for an interim
assessment. This extra work for the Science Center staff could allow the industry to
avoid negative economic impacts. Charter fishermen are put in a bad situation and this
could impact their season. Action 1, Alternative 2 is the clear path. Get the interim
assessment done now. Give the for-hire sector the chance to build a better
management system. If they’re concerned about season length, then do something to
lengthen the season. Reallocating won’t accomplish that.
Steve Papen
Mr. Papen has been fishing for a long time. He has seen grouper fishing go up and
down. It’s cyclical, and some years it is bad and some years it is outstanding. Last year
it was slow and this year it is epic. The interim assessment is necessary before any
management changes are pushed. He really thinks the interim assessment will show
that the Council does not have to reduce harvest. The fishery is in good shape. It
doesn’t make sense that the MSA requires the Council to reduce harvest if there is new
information that could make it so we don’t have to endure reductions.
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Summary of Written Public Comment Received
Full text comments can be found here:
https://docs.google.com/spreadsheets/d/1bsheXOkgT7F85vbhkuitYJCTWk
whxWyBNbkgdcvmggE/edit#gid=1921071198
105 Written Comments Recieved
Action 1:
Support for No Action
• The current regulations are working fine and there are tons of red grouper.
• There are few boats targeting red grouper, the catch limits are fine, and there are plenty of
small fish.
• No one should be rewarded for overfishing.
• It’s too difficult to fish with all the rules and regulations.
• The red grouper stock is healthier than ever with plenty of small fish. It doesn’t make sense
to lower the catch limits with so many red grouper.
• The Gulf Council and the public should have a chance to review an updated analysis to
determine if there is any change since SEDAR 62 and before further action is taken on
Amendment 53.
• The red grouper stock numbers are wrong.
Support for Alternative 2
• The proposed reallocation relies heavily on the recent landings data recalibration, but
recalibration does not necessarily indicate that a reallocation is appropriate.
• Using the current FES MRIP recalibration estimates as the basis for reallocation is premature
before completion of research into potential bias within the FES.
• If the Council were to reallocate red grouper, the resulting change to the size and age
composition of the catch could necessitate a quota reduction.
• Adjusting that allocation by simply plugging revised landings estimates into the existing
formula needs much more analysis before the Gulf Council could rationally conclude that the
change meets the same requirements and objectives.
• Both NMFS and the Gulf Council have recently devoted substantial time and effort into
developing allocation policies. The recent Government Accountability Office (GAO) report on
Allocations in Mixed Use Fisheries (GAO-20-216) also describes ways to improve allocations.
Yet it does not appear that the Gulf Council followed these allocation policies or guidelines in
developing the purpose and need for Amendment 53.
• Reallocation harms commercial fishermen twice: first from the overall reduction in catch
limits required to account for disproportionate recreational sector impacts, and second from
the percentage reduction in their sector ACL.
• The recreational sector already has as may species of fish as they want to catch. Reductions
to the commercial fleet have already negatively impacted the industry.
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Results of Florida’s State Reef Fish Survey casts doubt on the accuracy of FES and estimates;
that FES landings are three times higher than those reflected by SRFS. All fishery dependent
data systems should be incorporated into the assessment before making a change.
Red grouper Spawning Stock Biomass is at its lowest point in thirty years. Therefore,
shifting a greater portion of the allocation to a less accountable sector of the fishery with a
“considerably greater” magnitude of discards could have negative impacts on an already
depressed stock.
Given the complicated and controversial nature of recalibration and reallocation, the Gulf
Council should split Amendment 53 into two documents: a framework action to adjust the
overfishing limit (OFL) based on SEDAR 61, and an amendment that analyzes red grouper
allocations.
Reallocating to the recreational sector unfairly hurts commercial fishermen who already had
a difficult year due to the pandemic.
Reallocating takes fish away from the non-fishing public.
For non-share owning commercial fishermen, it’s already a struggle to secure allocation and
reallocation would make it even harder.
Fixed cost of commercial fishing is high, but the income isn’t. Cutting 20% of their pay will
unfairly hurt commercial fishermen.
Increasing allocation to the recreational sector will increase discards.
Amendment 53 will drive foreign fish market dependency and destroy local fishery jobs.
Regardless of the time span used to allocate to a non-accountable fishery from and
accountable sector is wrong. It rewards the recreational sector for overfishing their
allocation.
Action 1, Alternative 2 is the only legally viable alternative that does not change the allocation
percentages between sectors. It adheres to the FMP Objectives (especially Objectives 5 and
12) and to the National Standards in the Magnuson-Stevens Fishery Conservation and
Management Act (MSA).
Giving a larger percentage of the quota to the recreational sector means that overall discards
and discard mortality increases. National Standard 4 requires that allocations must promote
conservation, but reallocating quota to a sector that discards more fish does exactly the
opposite.
Reallocation will not guarantee a longer recreational season.
Reallocation through recalibration will set a dangerous precedent.
Amendment 53 would reallocate a significant portion of the red grouper quota from the
commercial sector to the recreational sector. The action alternatives in Amendment 53 would
reduce the commercial sector’s quota by up to 32 percent, or approximately 1.2 million
pounds. This action would reduce the supply available for our restaurant customers to enjoy.
The slight increase to the recreational sector proposed does not offset the huge number of
grouper taken off the table of the American consumer.
The IFQ program was supposed to bring stability to the industry, however, this harms small
operators.
Red grouper IFQs are becoming a commodity due to speculation.
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It is impossible to find red grouper allocation as is. Reducing the catch limit makes this
problem worse.
Taking fish away from the commercial sector takes away their livelihood.
The commercial sector is accountable and should not be punished.
The Gulf Council’s own SSC has cautioned against accepting these MRIP-FES estimates.
Reallocating fish between sectors based on incomplete data and only a single factor is a not
fair and equitable way to manage the fisheries.
If the cost of domestic seafood increases exponentially we will not be able to offer the
product at a reasonable price to our customers. Instead we will have to look to a commercially
imported product to remain profitable. The restaurant industry has suffered greatly during
the global pandemic with many businesses fighting to stay solvent. Changes to food quality
will lead to loss of customers and loss of revenue.

Support for Preferred Alternative 3
• Shortening the recreational season would put tons of for-hire fishermen out of business.
• The economic benefits gained by the recreational sector far outweigh the commercial fishery
loss.
• Red grouper is the primary target of the for-hire fleet for half the year. They should remain
open.
• Commercial fishermen have a lot more options to catch and make money than the charter
fleet.
• The stock is healthy and any closure is unhealthy and would impact captains negatively.
Support for Alternative 6
• The commercial sector should not be negatively impacted by recreational overfishing.
Action 2:
• Eliminating the multiuse allocation will increase the price of allocation. This will hurt smaller
operators and new entrants. They may be very dependent on the multiuse to avoid
discards.
General:
• Red grouper is a staple and needs to remain open year-round. If anything, consider dropping
the bag limit to 1-fish.
• The Council should consider creating a recreational boat limit of 8 fish.
• Recreational anglers who recognize low red grouper abundance support increases in size
limits instead of seasonal closures.
• Consider closing red grouper fishing during spawning months.
• Grouper fishermen should be required to use descending devices.
• The size limit should be decreased and the aggregate bag limit for grouper should be
increased to 6 fish.
• Increase the recreational bag limit to 3-fish.
• A 18-inch, 2 pound fish is too small to be sold.
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Council should consider revising SDCs by increasing the overfished threshold and raising SPR
levels for red grouper to encourage stability and protect this stock, whose biomass is at
critically low levels. Specifically for red grouper, we request that the Council revise MSST to
0.75 and set SPR to 40%; as scientific guidance has suggested these are the advised levels
which will buffer the stock from overfishing and natural disturbances.
The for-hire sector should not be lumped in with the unaccountable recreational sector.
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Florida swamped by red tide – but is fertilizer plant spill
making it worse?
Katharine Gammon
Sat 17 Jul 2021 06.00 EDT

Piles of dead fish, dolphins, turtles and manatees are rotting on the shorelines of
coastal Florida in a soup of reddish brown ocean water after a devastating so-called
“red tide” algal bloom struck sea life in the region.
The city council in St Petersburg, Florida, called for a state of emergency last week
saying that crews need help getting the dead sea creatures cleaned up from the
beaches. In the Pinellas county area, more than 800 tons of dead fish and sea life have
washed ashore – and the smell is already hitting the cities.
Red tides do happen in the area, but this year’s incident is so
serious that it is causing some experts to wonder if a pollution accident at a former
fertilizer plant called Piney Point could be a reason it is so bad.
https://www.theguardian.com/us-news/2021/jul/17/florida-red-tide-fertilizer-plant-spill
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In March, a dam at a reservoir at the defunct plant that stored phosphate wastewater
began to fail, prompting temporary evacuations of nearby residents on 1 April. Two
days later, Florida’s governor, Ron DeSantis, issued a state of emergency. The plant
released 215m gallons of contaminated water into Tampa Bay in an effort to prevent the
reservoir’s collapse.
The current algal bloom can be traced back to December 2020, when it began to travel
north up the coast into the Tampa Bay area. Tropical storm Elsa also caused strong
winds, which may be pushing fish to pile up on shores in much larger and stinkier
quantities.
Even though the bloom already existed before the spill, the extra nutrients from the
Piney Point spill created a cascading situation that rapidly became worse and boosted
the algal bloom. Robert Weisberg, a professor at the University of South Florida, told
local news stations he believed Piney Point discharges could be fueling that same
bloom and making matters worse. “I don’t think it would’ve taken off to the levels that
we’re seeing without Piney Point,” Weisberg explained.
Tom Frazer, now the dean and a professor at the University of South Florida College of
Marine Science, said during a discussion hosted by DeSantis that nutrients from the
Piney Point phosphate plant site could be helping fuel the outbreak.
“I don’t think that the red tide was originated as a consequence of Piney Point,” Frazer
said during the discussion at the Fish and Wildlife Research Institute in St Petersburg.
“One of the things that we saw with the red tide early on was that it was south of the
discharge area, with the red tide continuing to kind of migrate or move northward into
lower Tampa Bay.
“It’s quite possible that nutrients, recycled nutrients in the system as a result of Piney
Point could have contributed to that. But there are a large number of nutrient sources
along the coast. And, again, we’ve tried to address a lot of those nutrient sources.”
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Dead fish from red tide washed up along a St Petersburg’s waterfront park. Photograph: Arielle Bader/AP

Red tide is a higher-than-normal concentration of a microscopic plantlike organism. In
Florida and the Gulf of Mexico, the species that causes most red tides is Karenia brevis.
Red tides were recorded in this area as far back as the 1700s and along Florida’s Gulf
coast in the 1840s. It can cause respiratory problems for people, kill fish and other
marine life, and cause shellfish poisoning in people.
Blooms usually start in the fall and go away by January, but summer blooms in the area
have occurred a handful of times in more recent history: 1995, 2005 and, most recently,
2018. That year, a long-lasting red tide bloom killed sea life as large as manatees and
dolphins, caused widespread health effects and drove tourists away from beaches.
St Petersburg city officials have said the carnage this year is worse than 2018. “Tampa
Bay is really sick right now, really extraordinarily bad. Conditions that we haven’t seen
in decades,” said Justin Bloom, a board member for the environmental groups Tampa
Bay and Suncoast Waterkeeper.
This weekend, locals concerned about red tide will march in St Petersburg to demand
increased protections of waterways. They are asking that Florida’s governor declare a
state of emergency, as well as demanding a plan for Florida to end phosphate mining in
Florida.

https://www.theguardian.com/us-news/2021/jul/17/florida-red-tide-fertilizer-plant-spill
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“Failure to enact policies that protect the environment and long-term climate denial
have created the current disaster in Tampa Bay,” said a statement by the protest’s
organizers. “The Tampa Bay community is demanding that our state leaders declare
the current red tide crisis a state of emergency.”

… we have a small favour to ask. With much of the US now trapped in a vicious cycle
of heat, wildfires and drought, our climate journalism has never been more essential,
and we need your support to keep producing it.
Perhaps you’re familiar with the Guardian’s reputation for hard-hitting, urgent
reporting on the environment. We view the climate crisis as the defining issue of our
time. It is already here, making growing parts of our planet uninhabitable. As parts of
the world emerge from the pandemic, carbon emissions are again on the rise, risking
a rare opportunity to transition to a more sustainable future.
The Guardian has renounced fossil fuel advertising, becoming the first major global
news organisation to do so. We have committed to achieving net zero emissions by
2030. And we are consistently increasing our investment in environmental reporting,
recognising that an informed public is crucial to keeping the worst of the crisis at bay.
More than 1.5 million readers, in 180 countries, have recently taken the step to
support us financially – keeping us open to all and fiercely independent. With no
shareholders or billionaire owner, we can set our own agenda and provide
trustworthy journalism that’s free from commercial and political influence, offering a
counterweight to the spread of misinformation. When it’s never mattered more, we
can investigate and challenge without fear or favour.
Unlike many others, Guardian journalism is available for everyone to read, regardless
of what they can afford to pay. We do this because we believe in information
equality. Greater numbers of people can keep track of global events, understand their
impact on people and communities, and become inspired to take meaningful action.
If there were ever a time to join us, it is now. Every contribution, however big or
small, powers our journalism and sustains our future. Support the Guardian from as
little as $1 – and it only takes a minute. Thank you.
Support the Guardian

Remind me in September
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TAMPA, Fla. — Red tide continues to kill thousands of fish and other marine
life off Florida's Gulf Coast. As of this week, Pinellas County contractors
collected more than 2.5 million pounds of red tide-related debris.
Red tide is an annual algal bloom where the overgrowth of karenia brevis in a
body of water produces toxins that kill marine life. It can even make it difficult
for humans to breathe.
This year’s bloom started off the coast of southern Florida in December 2020,
working its way up to St Petersburg by April.
Experts say it’s the worst bloom seen in 50 years. But what does that mean?
“What's unusual about this bloom is the time of year, it's the summer we don't
typically have red tide smack in the middle of the summer,” said Leanne
Flewelling with the Florida Fish and Wildlife Conservation Commission (FWC).
“And in 1971, in a similar, similar time of year with a similar severity and
expansive within the bay.”
Flewelling is also the chair of the state’s and Chair of the Harmful Algal
Bloom/Red Tide Task Force (HAB), an advisory board created after the 1996
bloom, and brought back together three years ago.
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FWC

“There's different ways to measure how bad a bloom is, you know, the severity,
the high concentrations... the magnitude of the fish kills etc., but also how long
does it last, how many counties does it affect,” she explained.
The National Oceanic and Atmospheric Administration says red tide precedes
human life, but chemicals from humans can make it worse.
While there’s no yearly quantity of fish kill, an FWC chart shows the persistance
of red tide at medium levels or higher in the last 100 years and the trend
appears to be growing.
A few blooms in the past several decades lasted multiple years:
1994 to 1997 lasted 30 months
2002 to 2004 lasted 21 months
2004 to 2006 lasted 17 months
2017 to 2019 lasted 16 months
So what makes this bloom so bad after only a few months?
“Well, 2018 was rough,” said Jay Gunter, the regional manager for DRC
Emergency Services in charge of the crews cleaning up the water in Pinellas
County, “The difference, first of all the start of this thing was on the bay and we
didn't have any bay issues the last time.”
“We've had red tide six out of the last 10 years, it's made it into the bay, but it
doesn't usually get to the upper beaches, and it doesn't usually get to the
concentrations that we're seeing now,” Flewelling added.

Flewelling confirmed that the Piney Point phosphate plant spill could have
contributed nutrients to the bloom.
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"A lot of those nutrients had been taken up or transported out, but once they've
been taken up they still can be recycled, like they're still in this system,"
Flewelling said, "So, it's very possible that that event is contributing to the
severity of this bloom."
Runoff of nutrients or chemicals from land into the water also contributes, but
what’s really feeding this bloom in the bay is the high levels of salt in the water.
Karenia brevis is a marine species that can't tolerate low salinities.
“We had that long drought over the winter in the spring and so salinities in the
bay are much higher than they normally are, or then they should be,” Flewelling
said, “1971 was a similarly it was that bloom was preceded by a long drought too
so there were unusual salinities in the bay too.”
Comparing this year’s red tide to 1971, there is one thing we need a lot more of
to decrease salinilty and control the bloom — that’s rain.

In 1971, there were a number of tropical storms and hurricanes that brought the
rain. Tropical Storm Elsa just wasn’t enough to make a difference this year.
The HAB Task Force is also working on a new set of recommendations for the
state. Their goal is to complete it by 2021.
Experts say we can’t stop red tide, but they’ve been working on containment
methods.
In 2019, Governor Ron Desantis signed the Florida Red Tide Mitigation &
Technology Development Initiative.
It’s a partnership between Mote Marine lab and the FWC. The bill provides $3
million from the general revenue fund each year for six years. The program is in
its third year.
Copyright 2021 Scripps Media, Inc. All rights reserved. This material may not be published, broadcast, rewritten, or redistributed.
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Sharks hide in Florida canal to escape toxic red tide sweeping the coast
By Harry Baker - Staff Writer 2 days ago

It is unknown how long the sharks will seek refuge in the waterways.




Bonnethead sharks are one of the four species of sharks to take refuge in the canal. (Image credit: Shutterstock)

Hundreds of sharks are currently hiding out in a canal in Florida as they attempt to escape a toxic algal bloom sweeping the
state's Gulf Coast, according to news reports.

https://www.livescience.com/sharks-hide-in-florida-canals-red-tide.html

1/14

8/6/2021

Sharks hide in Florida canal to escape toxic red tide sweeping the coast | Live Science

Four shark species — bonnethead (Sphyrna tiburo), blacktip (Carcharhinus limbatus), nurse (Ginglymostoma cirratum) and
lemon (Negaprion brevirostris) — have been hiding in the canal near LongboatSubscribe
Key in Sarasota County since July 26, according
to The Guardian. Local residents shared striking footage of the shark-infested waterway online.
Experts think the sharks have retreated into the canals to avoid the red tide — an out-of-control growth of teensy plants called
algae that releases a powerful neurotoxin — along the Florida coast, which has entered the food chain and caused
widespread damage to the marine ecosystem.
Related: 13 bizarre things that washed up on beaches

Climate Change is Making Sharks Right-Handed
Warming oceans change the way animals develop, but will it also change their behavior? Scientists incubated 12 Port Jacks…

PLAY SOUND

"You just don't normally see sharks piling up like that in these canals; they do go in there but not in the huge numbers that
we're seeing reported," Mike Heithaus, a marine ecologist and shark expert at Florida International University, told The
Guardian. "It's not the kind of thing that you would see if it wasn't a big red tide event."

Red tide
The ride tide is a common name for blooms created by the phytoplankton Karenia brevis, a species that releases a neurotoxin
called brevetoxin that can disrupt the firing of nerve cells, according to the Smithsonian National Museum of Natural History.
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An aerial view of the red tide covering a sand bank as it spread across the Gulf Coast in 2018. (Image credit: Shutterstock)

Algal blooms can occur when excess nutrients, such as nitrogen and phosphorus, enter the ocean through river systems. This
causes the algae to grow and reproduce rapidly and uncontrollably. Excess nutrients can result from flooding and soil erosion,
but they also come from fertilizer and animal excrement runoff from agricultural farms.
In addition to being lethal to marine mammals, birds, turtles and fish, red tide can cause health problems for humans. People
often get sick by eating neurotoxin-contaminated shellfish or swimming in areas with a high concentration of the toxic algae,
and the brevetoxin can also become airborne and cause breathing problems for people with asthma and other respiratory
conditions, according to the National Oceanographic and Atmospheric Administration (NOAA).
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In total, algal blooms cost the U.S. about $82 million in economic losses every year, due to the impacts on fishing and tourism,
according to NOAA.

Major bloom
This year's red tide, which began back in December 2020, is one of the worst ever in Florida. In July, more than 800 tons (725
metric tons) of dead fish and sea life, including dolphins and manatees, washed ashore in Pinellas County along the Gulf
Coast, according to The Guardian.
The recent high winds from Tropical Storm Elsa, which hit Florida on July 7, may have increased the number of fish and other
dead animals that washed ashore, which some scientists say could be making the red tide appear worse than normal by
making the devastation more visible to people, according to The Guardian.
But experts believe that a recent malfunction at the Piney Point power plant in Manatee County may be partly to blame for
this year's long-lasting red tide. In late March, a dam at the plant's reservoir, which stores water full of phosphorus and
nitrogen, began to fail. On March 30, Florida officials released more than 35 million gallons (132 million liters)of contaminated
water into Tampa Bay, which is connected to the Gulf of Mexico, to ease pressure on the dam so it could be repaired, Live
Science previously reported.
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This released water may have provided the algae with the nutrients they needed to grow out of control.
Subscribe

"I don't think it would've taken off to the levels that we're seeing without Piney Point," Robert Weisberg, an oceanographer at
the University of South Florida, told local news station WTSP.

Retreating to canals
In the past eight days, very high concentrations of K. brevis have been focused around St. Petersburg and Sarasota, according
to the Florida Fish and Wildlife Conservation Commission. This has caused the sharks in the area to retreat into the canal in
Longboat Key.
"We don't know what the trigger might be for those sharks going to those areas, but the changes in the chemistry of the
water, the oxygen being pulled out of the water, the toxins, combined with the amount of dead fish around — any of those
could cause these big concentrations," Heithaus told The Guardian.
As the red tide persists, it is unclear how long the sharks may be stuck.
"If the conditions are really bad outside that canal, they might be stuck until the conditions get to the point where there's
enough oxygen or there aren't toxins if they were to leave the canals," Heithaus said.
This is potentially concerning because the high concentration of sharks in such a small area could lead to a depletion of their
food.
"If it goes on long enough, they will run out of food and energy, and unfortunately, some of them — if not all of them — will
die," Jack Morris, a senior biologist at Mote Marine Laboratory in Florida, told local station Fox 13.

RELATED CONTENT
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If excess nutrients keep making their way into the oceans, the red tide will continue to be a problem for sharks and other
marine life in the future.
"Seeing these kinds of things happen just shows how out of balance things are in the ecosystem right now," Heithaus said.
"We really need to start working very hard in Florida on addressing some of the causes of these blooms."

Originally published on Live Science.

Harry Baker
Harry is a U.K.-based staff writer at Live Science. He studied Marine Biology at the University of Exeter (Penryn campus)
and after graduating started his own blog site "Marine Madness," which he continues to run with other ocean enthusiasts.
He is also interested in evolution, climate change, robots, space exploration, environmental conservation and anything
that's been fossilized. When not at work he can be found watching sci-fi films, playing old Pokemon games or running
(probably slower than he'd like).
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Preface

In 1999, the National Research Council (now referred to as the National Academies of Sciences,
Engineering, and Medicine [the National Academies]) published a report on an innovation in fisheries
management called individual fishing quotas (IFQs). It was based on a study commissioned by Congress
as part of the 1996 reauthorization of the Magnuson-Stevens Fishery Conservation and Management Act
(the MSA), which also imposed a moratorium on the further use of IFQs in managing commercial fisheries
in federal waters. The findings and recommendations of that report, Sharing the Fish: Toward a National
Policy on Individual Fishing Quotas, contributed to lifting of the moratorium and to Congress’s redefinition
of IFQs as Limited Access Privilege Programs (LAPPs) in the 2006 reauthorization of the MSA.
Subsequently, most of the nation’s regional fishery management councils worked with the National Marine
Fisheries Service (NMFS) to create LAPPs for one or more of the fisheries under their jurisdictions.
The committee that produced Sharing the Fish was aware of the potential challenges involved in
using IFQs in fisheries with large recreational participation, having in mind the Gulf of Mexico red snapper
fishery, for which an IFQ plan had been approved by 1999 but not implemented because of the moratorium.
However, the issue of IFQs in a mixed-use fishery was not addressed until the Modernizing Recreational
Fisheries Management Act of 2018 called for this National Academies study of how fishing under a LAPP
might interact with all sectors in a mixed-use fishery for the same species: commercial, recreational, and
charter (i.e., for hire).
Recreational marine fishing, whether on one’s own vessel or on a charter vessel or headboat, is a
large and growing activity, with major effects on the intensity, timing, and magnitude of fishing effort as
well as on coastal economies. It brings with it values and incentives that often differ from those of
commercial fishing, and some of those differences are intensified by the focus on economic efficiency that
LAPPs are designed to improve. The need for this study is therefore clear. Regional fishery management
councils and the NMFS would benefit from cooperation among the sectors in striving to rebuild and sustain
healthy fish stocks, while weighing and arbitrating competing claims for allocation. Knowing what
difference a LAPP makes in this regard, based on an objective and independent review of available data,
analyses, and testimonies, is important to considerations about reforming or strengthening existing
programs and creating new ones.
Evaluating the effects of LAPPs in mixed-use fisheries requires multiple disciplines, with equal
weight to fisheries ecology and the social sciences. Because LAPPs are mainly designed to address
economic goals, economics looms large among the social sciences, but the social effects of matters such as
the decision on how to initially allocate catch shares, the noncentralized trading markets, and rising costs
of entry mean that other social sciences are equally important, including anthropology and political science.
The committee was aided by the staff of the fishery management councils and the NMFS, who gave
generously of their expertise in those fields and their historical knowledge of the fisheries management
regimes. The committee is also grateful to the many individuals who played a major role in the completion
of this study. The committee met publicly six times, and it extends its gratitude to the individuals from the
regional and science offices of the NMFS, regional councils, recreational and commercial fisheries
organizations and businesses, and others who appeared before the full committee or otherwise provided
background information and identified pertinent issues.
Finally, the committee sincerely thanks the National Academies’ staff for their valuable support
and efforts to facilitate the rapid completion of the report without compromising quality. Stacee Karras was
the Study Director; she guided us through all of the major meetings and set the tone for an impartial and
objective perspective on what can be contentious matters. Vanessa Constant came on late as Interim Study
Prepublication Copy
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Director and very ably helped the committee complete its report. We also thank Kenza Sidi-Ali-Cherif
(Program Assistant), particularly for helping us navigate the world of web-based conferencing and cloudbased document storage.
Bonnie J. McCay, Chair
Committee on the Use of Limited Access
Privilege Programs in Mixed-Use Fisheries
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Executive Summary

The Modernizing Recreational Fisheries Management Act of 2018 mandated a study that considers
the use of limited access privilege programs (LAPPs) in mixed-use fisheries. Under a LAPP, individuals
receive a permit to harvest a defined portion of the total allowable catch for a particular fish stock. The
focus on mixed-use fisheries in this assessment of LAPPs reflects the difficulties of managing different
sectors that target the same species (and stock) of fish. However, the question of how LAPPs impact the
overall fishery, including fishing sectors that are not part of a LAPP, but target the same species, remains.
Specifically, what are the impacts of LAPPs in “mixed-use fisheries,” where the same species or stocks are
targeted by recreational, for-hire, and commercial sectors?
Consistent with the legislative request, the report considers the use of LAPPs in the Red Snapper
and Grouper and Tilefish (managed by the Gulf of Mexico Fishery Management Council), Wreckfish
(managed by the South Atlantic Fishery Management Council), Golden Tilefish (managed by the MidAtlantic Fishery Management Council), and Bluefin Tuna (a Highly Migratory Species managed by the
Secretary of Commerce) mixed-use fisheries.
For each of the LAPPs in these mixed-use fisheries, the Committee examined available data and
analyses on the fisheries and collected testimony from fishery participants, relevant Councils, and National
Marine Fisheries Service regional experts through a series of public meetings. To provide context for the
information provided, the Committee conducted literature reviews of peer-reviewed studies that have
examined or predicted LAPP impacts in mixed-use fisheries.
Overall, the use of LAPPs in the mixed-use fisheries reviewed by the committee show little
discernable impact on recreational and for-hire stakeholders; the outcomes of LAPPs in these mixed-use
fisheries are similar to experiences in LAPPs that lack mixed-use components. The evidence base in the
committee’s study of mixed-use LAPPs affirms a number of positive outcomes cataloged elsewhere in the
literature while failing to provide a clear picture of many of the associated negative outcomes. Nevertheless,
substantial data shortages limit the committee’s ability to robustly exclude the potential for some negative
social and community effects. The committee’s recommendations for the knowledge base and other matters
are aimed at improving a management system that in many respects appears to be working well.
The Committee makes a series of recommendations designed to address the economic, social and
ecological impacts for the LAPPs reviewed in this report, as well as for any future use of LAPPs in mixeduse fisheries. While the recommendations pertain specifically to LAPPs in mixed-use fisheries, many of
the recommendations are also applicable to LAPPs in single-sector fisheries. In addition to specific policy
recommendations pertaining to best practices, the Committee also provides recommendations for how
additional data, research, or syntheses of existing research could enhance the decision-making capacity of
National Marine Fisheries Service and the Councils when designing, establishing, or maintaining a LAPP
in a mixed-use fishery.
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In 1976, Congress passed the Fishery Conservation and Management Act. That Act, now known
as the Magnuson-Stevens Fishery Conservation and Management Act (referred to in this report as “the
MSA”), establishes a system for regulating fisheries in U.S. federal waters while fostering their long-term
biological and economic sustainability. Though the MSA gives the ultimate authority for managing
federally regulated fisheries to the Secretary of Commerce and its subordinate agencies, the National
Oceanic and Atmospheric Administration (NOAA) through the National Marine Fisheries Service (NMFS),
the bulk of the responsibility falls to the eight Regional Fishery Management Councils (the Councils).
Bluefin tuna and other highly migratory species are also managed through the NMFS but, ultimately,
through the International Commission for the Conservation of Atlantic Tunas, to which the United States
is a signatory.
In accordance with the MSA, the Councils are composed of officials from state, federal, and tribal
governments and knowledgeable people with a stake in fisheries management. Their primary duties are the
preparation, monitoring, and revision of Fishery Management Plans (FMPs) for fisheries within their
respective geographic jurisdictions. The law gives the Councils flexibility to tailor rules that fit individual
fisheries, but also mandates that FMPs and other management measures be consistent with 10 “national
standards.” While these standards generally require that rules are fair to fishers,1 promote fisher safety and
efficiency, and ensure the long-term sustainability of fish populations and fishing communities, the first
National Standard is specific and quantitative, commanding that policy makers “shall prevent overfishing
while achieving … the optimum yield” (FCMA, Pub. L. No. 94-265 § 3(7)(A)).
The first two decades of management under the MSA produced successes in ending overfishing
and rebuilding some stocks. They also resulted in some failures. For example, by the early 1990s, a
significant percentage of fish populations could be characterized as “overfished”—reduced to levels
incapable of producing as high a yield as possible—and a number of fisheries could be considered severely
overcapitalized such that the capital invested by fishers far exceeded the amount needed to catch the fish
and maximize profits. From a societal perspective, these outcomes represent wasted resources and make
fishing less sustainable and profitable than it otherwise could be.
In response to these and other issues, Congress and the administration made major revisions to the
Act in 1996 and 2006. In 1996, the reauthorized MSA required overfishing to be ended and stocks rebuilt
within a decade, if possible. It also imposed a moratorium on the use of Individual Fishing Quotas (IFQs)
in fisheries management and commissioned a study of them, which led to a 1999 National Research Council
report, Sharing the Fish: Toward a National Policy on Individual Fishing Quotas. In 2006, Congress added
a section on Limited Access Privilege Programs (LAPPs) to the MSA that incorporated some of the
recommendations of that report. Under a LAPP, individuals, corporations, and other entities receive
exclusive use of a defined portion of the total allowable catch (TAC) for a particular fish stock. The addition
of this section, which followed the lifting of the moratorium in 2002, represented the first time that Congress
had directly authorized the use of IFQs. As discussed more fully throughout this report, LAPPs can alter
the incentive structure of a fishery in pursuit of better conservation and greater efficiency if appropriately
designed and accompanied by effective monitoring and accountability measures. However, the question of
how this restructuring impacts the overall fishery, including fishing sectors that are not part of a LAPP but
1
There is considerable debate on whether to use “fishermen” or “fishers” to indicate people who catch fish—for
a living, for pleasure, or for subsistence. The term “fisher” is not universally accepted, particularly by women and
men in North American fishing industries. However, in academic journals and many government documents, usage
of “fishers” has increased in recent decades as a more gender-neutral term, even though in most usages, “fishermen”
refers unambiguously to people of any gender who fish. Aware of this controversy, the committee opted to use
“fishers” in this report.
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target the same species, remains. Specifically, what are the impacts of LAPPs in “mixed-use fisheries,”
where the same species or stocks are targeted by commercial and recreational fishers, more specifically
recreational, for-hire, and commercial sectors?
An ad hoc committee was convened by the National Academies of Sciences, Engineering, and
Medicine to consider the use of LAPPs in the following mixed-use fisheries: red snapper, and grouper and
tilefish, managed by the Gulf of Mexico Fishery Management Council; wreckfish, managed by the South
Atlantic Fishery Management Council; golden tilefish, managed by the Mid-Atlantic Fishery Management
Council; and bluefin tuna, a highly migratory species managed by the Secretary of Commerce. The
committee’s tasks for this report were to
1. Assess the progress in meeting the goals of each relevant LAPP and the goals of the MSA;
2. Assess the social, economic, and ecological effects of each relevant LAPP, considering each
sector of the relevant fishery and related businesses, coastal fishing communities, and the
environment;
3. Assess any impacts to stakeholders in the relevant mixed-use fishery caused by the LAPP;
4. Recommend policies to address any negative impacts identified in task 3;
5. Identify and recommend the different factors and information that the National Marine
Fisheries Service and the Councils should consider when designing, establishing, or
maintaining a LAPP in a mixed-use fishery to mitigate impacts to stakeholders to the extent
practicable; and
6. Review best practices and challenges faced in the design and implementation of LAPPs in all
Council regions.
This study was congressionally mandated in the Modernizing Recreational Fisheries Management
Act of 2018 and funded by NOAA. The legislation specifically excludes examination of LAPPs under the
jurisdiction of the Pacific and North Pacific Fishery Management Councils, except for the purpose of
reviewing best practices and challenges in design and implementation of LAPPs.
For each of the LAPPs in mixed-use fisheries specified in the statement of task, the committee
examined available data and analyses on the fisheries and collected testimony from fishery participants,
relevant Councils, and NMFS regional experts through a series of public meetings. To provide context for
the information provided, the committee conducted literature reviews, looking for peer-reviewed studies
that have attempted to scientifically examine or predict IFQ or LAPP impacts in mixed-use fisheries.
Throughout the development of this report, the committee was alerted to the difficulty of
establishing causation when evaluating the impacts of LAPPs in mixed-use fisheries. They recognize the
scarcity of seminal data and studies that would enable a clearer picture of how the commercial, for-hire,
and recreational fisheries for particular species, or species complexes, interact. The implementation of
LAPPs in mixed-use fisheries has often coincided with stricter controls on overfishing, stock rebuilding
programs, intensified monitoring, and other fishery management measures. In addition, conditions before
and after implementation can be affected by other significant events, such as a major oil spill or natural
disaster, trends in seafood markets, or general economic conditions. Accordingly, to assess the impacts of
a LAPP on a particular fishery (stock or stock assemblage), it is not sufficient simply to point to changes in
fisheries before and after the LAPP went into effect as instructed in the LAPP review guidelines. Instead,
these changes can be compared to one or more plausible scenarios for what would have likely happened in
the absence of the LAPP. Although not always possible given the data available, this was a methodological
objective throughout this study.
Another methodological objective throughout this study was taking an interdisciplinary approach
to addressing the causal questions about LAPPs in mixed-use fisheries wherever possible. These are
questions which engage biological, ecological, economic, legal and administrative, anthropological,
political, and other disciplines. Successful interdisciplinarity, a much-sought goal for integrated fisheries
and marine research and policy, sometimes requires shared knowledge of and respect for divergent
epistemologies and consideration of different standards of evidence. It also benefits from cooperation in
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data analysis and interpretation where possible, and transparency in reporting the results. Interdisciplinarity
is a critical tool to better understand and manage for the economic efficiency, social justice, and ecological
resilience essential to the continued success of our nation’s mixed-use fisheries.
Individual Quota Systems and LAPPs
LAPPs are fisheries management programs where shares of an overall quota, or allowable catch,
are assigned to individuals or other entities for their exclusive use (see Figure S.1). Designated in the MSA,
they are types of catch shares, and they are most often known as individual fishing quotas. IFQs were
conceived of as a tool to address problems associated with wild fisheries and other common pool resources,
where the combination of relative open access to participants and government regulations to protect the
resource leads to inefficiencies, management complications, and possibly exacerbates threats to fisher
safety (i.e., through the “race-to-fish,” also known as “derby fishing”). In marine fisheries, this “open access
problem” is often expressed in costly processes whereby fishers seek to harvest as much as possible before
quota limits are reached and the fishery is closed. IFQs provide fishery participants with individual shares
of an overall quota (TAC), which gives them flexibility in timing the harvest. When the shares are
transferable, the IFQs can help promote, through trading, a better alignment of fishing effort with the status
of the resource, and thus increase profitability. The term individual transferable quota (ITQ) is a way to
distinguish this type of IFQ; the cases in this study are all ITQs, but in the United States they are most often
called IFQs. We use the terms IFQ and catch shares for the cases of this study, reserving the term individual
bluefin quota (IBQ) for the bluefin tuna bycatch LAPP.
The initial allocation of shares and subsequent trading of IFQs can also lead to restructuring of
ownership and participation. While this and other changes may enhance economic efficiency, they may
also have disruptive social and economic effects on some sectors, such as Indigenous fisheries, small-scale
fisheries, and fishery-dependent communities as documented in the United States, New Zealand, Iceland,
and other places with experience in this form of management. For these and other reasons, Congress placed
a moratorium on the adoption of new IFQs in U.S. fisheries that lasted from 1996 to 2002.
The LAPP provisions in Section 1853a of the 2006 reauthorization of the MSA represent
Congress’s attempt to design an IFQ program that maintains the economic advantages of IFQs while
recognizing the need for equity and fairness in allocation of individual privileges, the importance of
including social and cultural frameworks in their design and implementation, and the need to address
questions regarding transferability and new entrants into fisheries. Briefly, the provisions clarified that
LAPP permits are not “property” but rather “privileges” in the sense that the Councils or the NMFS may
modify their terms, or even eliminate them, without having to compensate the owner. They can have
property-like features, such as transferability; the Councils can make them transferable in order to facilitate
trades that can result in greater efficiency. However, the Councils must establish caps, or maximum
proportional shares, that a privilege holder can have and do whatever else is “necessary to prevent an
inequitable concentration of limited access privilege.”
The initial allocation criteria are left up to the Councils as policy decisions. According to the MSA,
the procedures for determining those criteria should, however, ensure that they are fair and equitable, and
consider current and historic production; employment; investments in, and dependence on, the fishery; and
the participation of fishing communities. To help mitigate impacts on fishery participants who might not
qualify for LAPP allocations, there is a requirement “to consider the basic cultural and social framework of
the fishery,” with attention to the needs of smaller owner-operated fishing vessels and fishery-dependent
fishing communities. The MSA has provisions meant to facilitate participation in LAPPs by entry-level and
small vessel owner-operators, captains, crew, and fishing communities. There is also a provision for an
appeals process regarding initial allocation. Once implemented, the MSA requires permit holders to pay for
costs related to the program up to 3% of the value of landings. Finally, the MSA requires periodic reviews
and evaluations of LAPPs to assess progress toward addressing the goal(s) of the program. As the goals of
each LAPP can differ, each review will necessarily differ.
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FIGURE S.1 (A) Venn diagram representing the relationships among common approaches to fishery management,
with regions of greater overlap indicating additional restrictions. Beginning from unregulated open access, the diagram
represents three pathways: (1) limiting catch, beginning with limited access and adding restrictions on total allowable
catch, allocating harvest rights through catch shares, individual allocation through individual fishing quota (IFQ) and
individual transferable quota (ITQ); (2) limiting effort through establishing non-binding harvest guidelines, imposing
input restrictions and then transferable input rights; and (3) controlling spatial access by establishing regulated-take
or closed no-take areas, with the range of effort or catch controls applying within regions where fishing is permitted.
SOURCE: Anderson et al., 2019. (B) Venn diagram representing the relationship among LAPP permits and other
commonly used allocation strategies. The LAPP forms of “community quotas” are LAPPs assigned to fishing
communities or to regional fishery associations, as defined and under conditions outlined in the legislation 16 U.S.
Code § 1853a(c)(3), (4).

Mixed-Use Fisheries
Mixed-use fisheries, as defined in the Modernizing Recreational Fisheries Management Act of
2018, are those where recreational, charter (i.e., for-hire), and commercial fishing sectors target the same
species or stocks. The management systems in mixed-use fisheries usually differ. This is especially true
between commercial and recreational fishing where the former is more tightly restricted to meet biological
targets on fish mortality, including possible limits on access and on catches, and the latter is mainly open
access with restrictions such as bag limits, size limits, and seasons only loosely linked to biological goals.
This study focuses on the effects of LAPPs on each sector that fishes in federal waters, even though
they might also fish in state waters. The Councils provide mechanisms for interaction and coordination with
state management through state representation on the Councils and through interactions with regional
interstate marine fisheries commissions (MFCs; Gulf States MFC, Atlantic States MFC). While statefederal management is a major issue in the Gulf of Mexico, resulting in the recent shift of some federalwaters recreational fisheries management and monitoring of red snapper to the states, it was not seen by the
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committee as within its purview, except in relation to possible innovations in recreational fisheries
management. Neither of the Atlantic coast fisheries in this study (golden tilefish and wreckfish) are handled
through the regional MFC, as these stocks are rarely found and fished in state waters.
The mixed-use fisheries of this study vary greatly in catch volume, degree of quota allocations by
sector, geographic range, and nature of mixed use. As can be seen in Table S.1, the two Atlantic coast
fisheries, golden tilefish and wreckfish, have low recreational participation and the commercial participants
are very small in numbers. In contrast, the Gulf of Mexico reef fish fisheries, including the LAPPs for red
snapper and the grouper-tilefish complex, are very large and have major recreational sectors with high
recreational percentages of the allocation of total allowable catches, especially for red snapper and the
shallow-water groupers. The bluefin tuna fishery, managed by the Highly Migratory Species division of the
NMFS, is the most complex in terms of the variety and number of sectors, although the pelagic longline
sector, which is managed through a LAPP for bycatch, is relatively small. It is one of the two cases in which
there are multiple commercial fishing sectors besides the LAPP sector: for bluefin tuna, the pelagic longline
IBQ sector plus purse seine, trap, harpoon, and general category (hook and line) sectors; for golden tilefish
in the Mid-Atlantic, the ITQ vessels, primarily longliners, plus vessels with open access golden tilefish
permits that are allowed a limited bycatch of the species.
Progress in Meeting Goals of LAPPs and Magnuson-Stevens
Act as Determined by Program Reviews
A major task of the committee was to assess progress in meeting the goals of each relevant LAPP
consistent with the goals of the MSA. Pursuant to the MSA, the Councils must periodically review LAPPs
established after January 12, 2007. Although the Fishery Management Council responsible for managing
the program conducts and writes the LAPP reviews, the responsible NMFS Regional Office and Regional
Science Center also provide significant input. The LAPP reviews highlight the goals and objectives of the
program, and evaluate whether and how they are being met. The MSA does not require that LAPP reviews
address the impacts of LAPPs within mixed-use fisheries. Therefore, the reviews concentrate on the
commercial sectors, and for the most part have little information about how LAPPs affect other sectors or
the fisheries as a whole. Accordingly, the report provides background information on how LAPPs function
in the commercial sectors in addition to information and analysis not ordinarily included in LAPP reviews.
The LAPP reviews indicate that where major objectives of the LAPPs were to reduce capacity and
derby conditions, such reductions occurred, although it was not always possible to know whether the LAPP
itself was the primary or sole cause of this change. Changes in fishery rebuilding and conservation, and the
welfare of stakeholders and communities, can rarely be attributed to the LAPPs alone. LAPPs constitute
just one component of larger fishery management programs. Their effectiveness and impacts are
significantly dependent on other elements, including biologically appropriate total allowable catch limits
and improvements in monitoring and enforcement within the management system, as well as external
conditions and events.
The red snapper and grouper-tilefish ITQ programs sought to reduce overcapacity and to mitigate
derby fishing conditions. The 5-year reviews concluded that the programs were moderately to highly
successful in achieving those goals. Following the implementation of the IBQ program, bluefin tuna catch
and discards declined as desired due to the bycatch focus of this LAPP, but the goal of maintaining the
profitability of the longline fleet was not achieved (likely due to global market reasons unrelated to the
bycatch program). The review of the golden tilefish ITQ found that, since program implementation,
overcapacity was reduced, derby-style fishing subsided, and ex-vessel (i.e., wholesale) prices improved.
The 2019 wreckfish review, the second for that ITQ program, found relative success in achieving its
objectives; however, given the very small numbers of vessels and people involved, NMFS’s rules on
confidentiality limited the data available to assess economic and social objectives.
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First
Year

Management
Agency

Species

Type

LAPPs

Recreation

1991

South Atlantic

Wreckfish

ITQ

95%

2007

Gulf of Mexico

Red snapper

ITQ

2009

Mid Atlantic

Golden tilefish

ITQ
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2010

Gulf of Mexico

Number of Active
Fishing Vessels

5%a

6

8 permits (2018)

51%

49%b

554

362 (2011)c

95%

0%

13

14 (2009-2013)

766

731 (2011-2015)f

136

76 (2018)

Grouper-tilefish (G-T)

G-T Shallow Water Grouper (SWG)

see
ITQ

SWG: Red grouper
SWG: Gag

2015

Number of Initial
Shareholders

5%d
belowe

77%

23%

76%

24%

39%

61%

G-T Deep water grouper

ITQ

96.5%

3.5%

G-T Tilefish

ITQ

99.7%

0.3%

IBQ

8.1%g

19.7%h

NOAA/HMS

Bluefin tuna

Other

72.9%i
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NOTES: IBQ = individual bluefin quota (to manage bycatch); ITQ = individual transferable quota. Allocations are percentages of the total allowable catch allocated to each
sector: LAPP (commercial), recreational (usually includes for hire), and other. Shareholder refers to number of either individual entities or accounts, in most instances at
time of initial allocation (exception is wreckfish, 2017). Estimates of active fishing vessels come from various sources and dates and are used as an indicator of relative
differences in scale of the fisheries.
a
Although wreckfish has a recreational fishing allocation there are few reported recreational catches. SOURCE: Wreckfish LAPP review.
b
Red snapper recreational allocation is divided: 57.2% private angler, 42.3% for hire (charter). SOURCE: Jessica Stephen, NMFS, personal communication, 2021.
c
Red snapper and grouper-tilefish fishing vessels have significant overlap. SOURCE: Red snapper LAPP review.
d
Golden tilefish allocation for incidental catches from permitted commercial vessels. There is no allocation for recreational fishing, which is managed through bag
limits at present. SOURCE: Golden tilefish LAPP review.
e
In some cases, there is no explicit recreational allocation; it comes from what remains after a commercial allocation is set. Fishing vessels in the grouper-tilefish ITQ
program combined with those in the red snapper program (grouper-tilefish review). SOURCE: Mike Travis and Jessica Stephen, NMFS, personal communication, 2021.
f
Fishing vessels in the grouper-tilefish ITQ program combined with those in the red snapper program. SOURCE: Grouper-tilefish LAPP review.
g
The IBQ program is only for pelagic longliners. Their allocation is often increased by transfer from the Purse Seine sector or a Reserve category. There are limited
entry permits for other categories.
h
Angling (recreational handgear); private anglers and for-hire vessels may also use the commercial General category in some conditions.
i
57% General (commercial handgear); 18.6% Purse Seine (not active in recent years); 4% Harpoon & Trap; 2.5% Reserve. SOURCE: Bluefin tuna LAPP review.
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Regularly scheduled program reviews are vital to assessing program performance and thus building
effective public policy. The systematic LAPP reviews provide important information about LAPPs and
have resulted in programmatic changes and improvements. They also provide an opportunity to learn from
a collection of LAPP reviews, especially with a focus on spillover2 effects because the fisheries under
consideration are quite diverse and any common themes will prove useful. However, in studying the five
LAPP reviews, the committee found need for additional information and analysis that would help not only
in future reviews of existing LAPPs but also in designing future LAPPs. In most cases the program reviews
contained little empirical evidence that would enable evaluating social, cultural, and community aspects of
the programs, reflecting the underdevelopment of data collection and analysis for social impact analysis. In
addition, the committee concurred with the LAPP review guidelines that some LAPPs lacked key
components including quantitative targets for specific major objectives, clear definitions of objectives such
as “viability” or “overcapitalization,” and appropriate metrics and/or data for identifying progress toward
achieving objectives. Building on the committee’s concern about evidence for causation, the program
reviews could benefit from more explicit information on counterfactual scenarios in the absence of the
LAPP and the impacts of concurrent and confounding events on outcomes. Finally, the reviews’ sole focus
on LAPPs in commercial fisheries limits their value in assessing LAPPs in relation to other sectors in
mixed-use fisheries.
Ecological Impacts of LAPPs in Mixed-Use Fisheries
The Councils primarily use LAPPs to meet economic or social objectives, but there are several
ways LAPPs can alter the conservation status of a fishery and provide ecological benefits. Among the
purported conservation benefits of a LAPP are that it may provide a stewardship incentive that is lacking
in open- or limited-access fisheries. In theory, when individuals hold access rights that are secure, durable,
and exclusive, they will have an incentive to support conservation actions that will provide future benefits
to the fishery. Pursuant to the MSA, however, LAPP permits are not property in the sense that the Councils
and the NMFS can modify or eliminate them without compensating the permit holder.3 LAPPs can,
however, have property-like features. For example, they are exclusive to the privilege holder and can be
transferable. These features may be sufficient to create the requisite incentives. A second pathway to
ecological benefits is that LAPPs appear to increase the likelihood of keeping the catches close to the quota,
enhanced by the fact that individual shareholders are liable for overages. A third pathway is that LAPPs
tend to end or reduce the race to fish, and thereby reduce or eliminate the adverse ecological consequences
that the race to fish can generate. For example, under restrictive trip limits there is an incentive to fish close
to port with resultant local depletion as opposed to spreading fishing effort more broadly. The fourth
pathway whereby LAPPs can exert ecological impacts is that the changes to the fishery monitoring,
accountability, and quota-setting process itself that accompany a LAPP allow for increased control thereby
reducing the probability of exceeding overfishing targets and thresholds. In effect, LAPPs convey fishing
privileges in exchange for a higher standard of monitoring, data collection, and enforcement relative to the
status quo.
The ecological consequences that might have resulted from the implementation of a LAPP in a
mixed-use fishery are not fully addressed because only the LAPP component of the fishery has sufficient
information to assess. Hence, the committee did not consider the ecological consequences that might result
from individuals leaving one fishery and entering another or how the formation of a LAPP altered behavior
in other non-LAPP fisheries targeting the same stocks.
Having a LAPP in the commercial sector of a mixed-use fishery may create leverage for improved
conservation in other sectors. Overall, the committee found that sectoral discards in the mixed-use fisheries
2

The various direct and indirect ways that actions in one sector of a fishery affect conditions and activities in
another sector of a fishery.
3
Although Congress classified LAPP privileges as permits so that the Councils and the NMFS would have
regulatory flexibility, LAPPs may be treated as property in other contexts, such as state court divorce proceedings.
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studied have generally declined. Attributing those declines to the roles of LAPPs in modifying the behavior
of fishers is generally not possible given the data available. Additional conservation measures that may be
attributed to LAPPs include the improved conservation of bycatch species, which is also an outcome from
some LAPPs but highly dependent on the circumstances of coincident fisheries. Further exploring this idea
of “serial conservation” in mixed-use fisheries, which may include social and legal pressure for more
accountability in other fisheries or sectors following strong performance of a LAPP, could improve overall
understanding of these dynamics. Similarly, quota balancing in mixed-species fisheries may create a strong
incentive to meet but not exceed fishery targets for complexes of stocks. Thus, while usually not the
determining factor in the implementation of LAPPs for segments of mixed-use fisheries, LAPPs can have
important ecological consequences for species, communities, and ecosystems.
Social and Economic Effects for Commercial Participants in Relevant Mixed-Use Fisheries
The committee evaluated the LAPPs included in this study in relation to expected or commonly
observed economic and social impacts. The committee found no reason to expect that hypothesized
mechanisms for the effects of LAPPs on the commercial fisheries would differ when used within mixeduse fisheries although it is possible that activity by sectors outside the LAPP, the for-hire and recreational
sectors, could amplify problems that LAPPs are meant to address such as the race to fish. Empirical studies
of LAPP fisheries have typically not distinguished between mixed-use and single-use fisheries.
The Race to Fish
A key objective of LAPPs, particularly those where trading is allowed—as is the case in all of the
LAPPs covered in this study—is to create a system where fleet size, or other indicators of capital investment
and fishing effort, can be adjusted to better fit the state of the resource through the decisions and market
transactions of permit holders, albeit within the framework of administrative and government measures. As
noted above, more traditional approaches to fishery management such as limited seasons or trip-by-trip
quotas can result in a “race to fish” where fishers try to harvest as much as possible before a season has
ended or a total allowable catch is reached. Racing behavior was a major source of overcapitalization in
three of the five LAPPs in this study. According to the program reviews, all of the LAPPs coincided with
significant declines in measures of overcapitalization (e.g., number of vessels), although some aspects of
the declining numbers of vessels may be attributed to other causes.
To avoid possible misunderstanding, it should be acknowledged that there are regulatory and
natural safeguards that will normally prevent the race to fish from damaging a fish stock. In the cases
mentioned above where the race to fish is caused by incentives to get the fish before the season has ended
or the TAC is taken, those limits are set with biological limits in mind. So while there may be a rapid
increase in fishing effort, the effect of that increase will be limited. Even more important, one goal of fishing
is to make a profit and the increase in effort will decrease the overall or localized stock size, which will
reduce profits and slow down the race to fish.
The committee found strong evidence for a reduced race to fish in the red snapper LAPP—as
assessed by the quality of evidence and rigor of experimental design or counterfactual, and supported in
surveys of participants. Evidence is also strong in the related grouper-tilefish IFQ program, despite
differences among the many species involved, that the race to fish was reduced. Evidence is weak for
wreckfish, but strong for golden tilefish (in the Mid-Atlantic). The race to fish was not identified as a
problem in the longline sector of the bluefin tuna fishery, where the LAPP applies only to bluefin tuna
bycatch.
Safety at Sea
The conceptual argument for improved safety at sea as a consequence of LAPPs flows directly
from mediating the race to fish. Because LAPPs allow fishers to decide when to catch fish rather than
Prepublication Copy
Copyright National Academy of Sciences. All rights reserved.

The Use of Limited Access Privilege Programs in Mixed-Use Fisheries

Summary

9

forcing them into competitive and often short seasons, they can avoid bad weather and other potential safety
hazards. Some evidence from risk-exposure and before-and-after comparisons show positive changes in
fisher safety (i.e., reduction in the number of accidents) in LAPPs fisheries considered in this study.
Inference and surveys of participants, where they exist, generally show perceptions of improved safety at
sea as well.
Prices and Profitability
A number of studies indicate that LAPPs can increase prices by allowing fishers to time their
catches with market demand and avoid market gluts, improving product quality by not racing to fish and
fetching a premium by landing more fresh fish that otherwise would have to be frozen under derby
conditions. Of the LAPPs that hoped to increase fish prices (i.e., red snapper, grouper-tilefish, and golden
tilefish), all three had evidence for price increases. The IBQ for bluefin tuna was not designed to increase
prices. The evidence for wreckfish was not publicly available due to confidentiality restrictions.
Avoiding market gluts by allowing landings to be more evenly dispersed throughout the year can
also provide more stability in ex-vessel prices. In all four of the traditional LAPP ITQ programs examined
in this study (exclusive of the bycatch-based bluefin tuna IBQ), ex-vessel fish prices were considered to
have become more stable as a result of implementing the ITQ program. While none of the reviews provided
quantitative evidence to support the conclusions, several referred to external studies including those that
obtained information from stakeholder surveys.
Another indicator of overall profitability is an increase in quota or share price—the price to acquire
a unit of quota in perpetuity or as a rental, respectively. As an indicator of the discounted future stream of
expected profits, quota price is a measure of cost and revenue expectations from an operational perspective
as well as anticipated stock health, regulation, and fleet structure. There was modest to strong evidence for
profitability increases through share prices in three of the five study fisheries (i.e., red snapper, groupertilefish, and golden tilefish). Because of a very small number of participants in the wreckfish fishery, share
prices are not consistently available due to the NMFS’s policy on confidentiality. The configuration of the
bluefin tuna LAPP is different from the others; share prices do not signal profitability.
An increase in average or median prices and reduced price volatility at the market level are both
encouraging outcomes. However, there is potential for improvement in these markets from having
transaction information released as soon as possible and in fostering the literacy of potential buyers and
sellers on the factors that should be considered in their own decision making. Quota and allocation assets
are unique, as are the decentralized markets in which they are traded. Without the conditions for a perfectly
competitive transfer market, inefficiencies will remain and limit the full potential of transferability.
The impact of improved financial performance could also lead to modernization of vessels,
processing equipment, and infrastructure (e.g., docks) as well as to investments in new markets and
expanded product forms and in maintaining a highly skilled workforce. While the committee heard
anecdotal evidence of this in some of the fisheries examined in this study, the reports available to the
committee for this study did not address these outcomes.
Effort Reduction and Consolidation
LAPPs are expected to reduce total fishing effort and change industry structure. Consolidation
refers to changes in industry structure where catch, boat ownership, and/or quota holdings become more
concentrated among fewer vessels, individual owners, and/or fishing firms. In an overcapitalized fleet,
LAPPs can impact fishery structure through consolidation of ownership of quota shares and/or fishing
vessels through at least two mechanisms: (1) transferability of catch shares, usually from less efficient to
more efficient operations whereby less efficient ones exit the fishery or are bought out and consolidated
with the more efficient ones, and (2) possible economies of scale that attend larger business ventures. While
increased concentration is expected in an overcapitalized fishery following the introduction of a LAPP, and
in such cases consolidation is an indicator of program success, measures to prevent excessive consolidation
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are required by MSA Section 303a(c)(5)(D). Share caps and lease accumulation caps prevent excessive
consolidation where they exist (e.g., red snapper and grouper-tilefish). It is also possible that fisheries were
more consolidated prior to the LAPP or would have been more consolidated today in the absence of the
LAPP.
There was some evidence of consolidation in each of the four IFQ fisheries in this study.
Consolidation was not considered an issue for the IBQ system. In most instances, evaluations lack statistical
control of counterfactuals, and in some it is difficult to accurately identify the entities that participate in
owning, leasing, and using quota shares. This is a perceived problem in the red snapper and grouper-tilefish
ITQ programs in the Gulf of Mexico. The committee concluded that, even though there is a great deal of
concern expressed by some participants, as revealed in ethnographic studies and in the mandated reviews
about restructuring of ownership and access to quota shares, there is only modest evidence for consolidation
in the grouper-tilefish ITQ program. For red snapper, the evidence shows moderate concentration but the
causal effect of the LAPP on consolidation is weak. In neither fishery has consolidation been deemed to
have resulted in subsequent market power. The wreckfish ITQ fishery and the Mid-Atlantic golden tilefish
ITQ fishery have become highly and moderately concentrated, respectively, but in the latter case this is a
continuation of the pre-LAPP trend.
Labor and Employment
If the LAPP creates conditions for reduction in the numbers of boats and/or trips and other changes
linked to greater efficiency, one can expect effects on the number and character of jobs at sea and on land,
the nature of work, and conditions of employment. Studies have shown both positive and negative outcomes
for crew from fewer vessels participating over longer seasons and with possible increases in the unit value
of catch, affecting wages and employment. However, these effects can be difficult to assess due to data
deficiencies regarding individual identities and histories of participation.
No information was available on labor and employment shifts due to LAPPs for the wreckfish,
golden tilefish, and Atlantic bluefin tuna programs. Data confidentiality may be a factor for the wreckfish
and golden tilefish cases, given the very small number of vessels involved. A more general problem is the
lack of records on hired captains and crew. However, special efforts were made for the two Gulf of Mexico
LAPPs to survey shareholders, captains, and crew and to use ethnographic methods in selected fishing
communities. There was evidence of some decline in crew sizes and the proportion of trip revenue afforded
to crew in the traditional “lay” or share system of payment, but mixed data on income and job satisfaction.
Ethnographic studies and social surveys found mainly a sense of unfairness in many aspects of the
programs, particularly from those who did not benefit from initial allocations or were unable to afford
leasing allocations. The committee recognized the importance of the findings but noted that these studies
were constrained by lack of baseline data; underrepresentation of those who no longer participated in the
LAPP fisheries; possible biases in participant selection that led to underrepresentation of the regional,
ethnic, age, and racial diversity of the fisheries; and a lack of efforts to examine counterfactuals.
New Roles, Distributional Effects, and Barriers to Entry
The fairness or equity issues raised about employment are related to concern about the distribution
effects of the LAPPs and the emergence of new roles as well as barriers to new entry. The initial allocation
sets up the conditions and structure that may lead to realignment of social and economic positions within a
fishery and within communities. In the existing IFQ and ITQ systems, the initial allocation is set up to
guarantee entry for historical participants who meet qualification criteria (i.e., landings thresholds), and
those criteria tend to reflect the status quo at the time decisions are made. The processes that follow (e.g.,
sales, lease exchanges, etc.) often result in a continuation or intensification of existing differences in capital,
access, and status among participants.
The studies available to the committee frequently reflect the sentiment that shareholders should be
active fishers rather than people profiting from the work and risks taken by fishers. The 5-year review of
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the red snapper program identified an increase in quota owners that were not fishing as a significant social
impact. The red snapper IFQ had begun with a requirement that shareholders also hold limited access reef
fish permits, but this was scheduled to last only 5 years. After that, pursuant to the MSA, United States
citizens, permanent resident aliens, and corporations, partnerships, or other entities established under the
laws of the United States or any State, are allowed to purchase and use quota shares in LAPPs. That is the
practice in all of the LAPPs in this study. Some shareholders and others have become brokers, buying and
selling allocation, as might be expected given the transferability of the shares and annual allocations and
their possible value as market clearing-houses. In the Gulf of Mexico, these issues were identified in the
first review, and the Council has sought to address them through the amendment process since 2014. The
alternatives have been discussed in terms of probable effects on different categories of participants based
on share ownership, leasing behavior, and fishing behavior to highlight the effect that markets for shares
and allocation have on whether a particular amendment will benefit each sector.
ITQ systems can lead to the consolidation of political power. The committee observed that the
creation of the new class of shareholders, whether or not they actively continue to fish, has led to the
creation of organizations representing shareholders that become active in Council matters and in the courts.
As seen in the Gulf of Mexico IFQ programs and the Mid-Atlantic golden tilefish IFQ program,
shareholders have formed associations to represent their interests, potentially changing the political
dynamic of fisheries management. In some respects, the rise of formal associations representing commercial
fishing shareholders is seen as a counterweight to large nongovernmental organizations representing
environmental or recreational fishing interests, especially at the Council level. This may have important
implications in mixed-use fisheries, affecting decisions about allocation among sectors (and particularly
between commercial and recreational users) and it may be the strongest single way that LAPPs have
affected the recreational sector in the mixed-use fisheries of this study.
Studies of IFQ programs in other regions show a clear pattern of loss of the ability to enter as
owners in LAPPs fisheries on the part of young, small-scale, low-income, Indigenous, minority, and rural
fishers. These populations can disproportionately be excluded from LAPPs at initial allocation or fare
poorly under the trading that follows. The committee was unable to find information that allows assessment
of what the actual impacts are on fishers across all of the cases the committee considered. The lack of basic
demographic information for fishery participants was a serious barrier to assessing social impacts.
Similarly, data were not available to the committee concerning social and cultural diversity dimensions of
the fisheries assessed, beyond ethnographic appraisals of the grouper-tilefish IFQ program and the NOAA
community studies.
The issue of the high barriers to access for new entrants and small-scale fishers is one that Congress
recognized when delimiting LAPPs. The Councils are encouraged to develop measures to enable the
participation of both new entrants to the fisheries and maintain access by existing small-scale fishers. In
2021 the Southeast Regional Office of the NMFS made loans through the federal Fisheries Finance Program
available for purchase or refinancing of existing debt for ITQs in the Gulf of Mexico LAPPs. No
information is yet available on the extent to which this has helped new entrants and small-scale fishers.
Other barriers to entry are the high costs of finding and negotiating with sellers, especially in
fisheries with a broad geographic range. As LAPPs create a new structure, participants not only need to
finance the transactions; they also need the skills that allow them to be able to determine an appropriate
valuation of the asset and have the resources and capabilities to find trading partners. This is because there
is usually no centralized market for shares or quotas. Information that is helpful to determining the
appropriate asset valuation includes annual reports and peer-reviewed literature on prices and markets.
However, for the transfer markets to realize their full potential, transaction information would both have to
be accurate and publicly available in real time. However, none of the LAPPs in these studies provides such
information. Other information that affects asset valuation includes, but is not limited to, changes in the
TAC and an individual’s cost to fish, risk preferences, access to local information sharing networks (such
as through dealers), and implied discount rates.
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Social and Economic Effects of LAPPs for Recreational
Fishery Stakeholders in Mixed-Use Fisheries

The effects of LAPPs on recreational participants in mixed-use fisheries are most likely to arise as
spillovers between the changing terms of fishery access on the commercial side of the LAPP and the
availability, access, or quality of recreational experience available to recreational anglers. Spillovers and
conflicts between recreational and commercial fishing sectors are longstanding and well known, although
not always fully documented.
To assess the impacts of a LAPP on a particular fishery, one must establish how these changes
differ from what would have likely happened in the absence of the LAPP (i.e., the “no-LAPP”
counterfactual scenario). Unfortunately, the information required to evaluate these counterfactual scenarios
is lacking, in large part due to very sparse longitudinal social and economic data of any kind on the
recreational component of the fisheries in question. Given these deficiencies, the committee draws on
theory and the empirical literature on recreational and commercial spillovers to establish plausible causal
pathways and mechanisms for commercially focused LAPPs to create spillovers to the recreational sector
(and vice versa).
Pathways of Impact
A potential source of conflict between recreational and commercial fishers is overlap of recreational
and commercial fishing effort in space and time. The study distinguishes between within-season impacts
(those that play out through mechanisms occurring within a fishing season) and between-season impacts
(those requiring multiple seasons to show their full impact). Many of the spillovers between commercial
fishing and recreational anglers are transmitted by variables that are relatively slow to change. As a result,
the effects of LAPPs may take some time to unfold.
The overall evidence for policy-relevant spatial and temporal spillovers between commercial
LAPPs and the recreational sector in existing U.S. mixed-use fisheries is weak. The committee found no
evidence that LAPPs had an impact on the recreational sector in terms of within-season impacts, such as
competitive exclusion of fishing grounds by one sector or the other. Regarding between-season impacts, it
is conceivable that if the commercial LAPPs facilitated the rebuilding of target stocks or prevented
overharvest of commercial allocations, more harvest could be available to recreational and for-hire sectors.
In the case of golden tilefish in the Mid-Atlantic, the Council predicted that rebuilding the biomass of
tilefish might encourage more recreational activity, and therefore included new restrictions for the
recreational sector in a 2017 amendment to the Fishery Management Plan, going into effect in 2021.These
restrictions are aimed at better understanding the magnitude of recreational effort and catch. Based on
available data to date, it appears unlikely that the golden tilefish IFQ program has affected the level of
activity in the recreational fishery.
One pathway of impact could be the conservation effect of LAPPs on the entire stock of fish, and
hence the recreational and for-hire sectors’ fisheries. In the Gulf of Mexico cases, the rebuilding of red
snapper is noteworthy; the individual accountability and extra monitoring provisions of the LAPPs have
kept harvests below the allocation to the commercial sector, but the commercial harvest did not
systematically exceed its allocation in the years immediately prior to the LAPPs, suggesting that the
incremental effects of the LAPPs (which account for 51% of the red snapper allocation) on stock status are
minor.
A second pathway of impact between LAPPs and other sectors is allocation. In the case of the IBQ
program for Atlantic bluefin tuna, the scope for impacts to the private and charter sectors is very narrow.
There is some potential that the IBQ creates conditions whereby recreational anglers could enjoy a larger
total quota in the future, because incentives in the IBQ program may have contributed to the ability of the
pelagic longline fleet to remain well under its overall IBQ allocation. This in turn has reduced the need to
cover this fleet’s overages from other underused quota categories (i.e., purse seiners) and created the
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possibility for reallocating that to other sectors, including private anglers and charter operations. This
reallocation is currently under consideration.
Indirect spillovers through sectoral allocations are most evident with the Gulf of Mexico reef fish
LAPPs. Because LAPPs enabled an essentially year-round commercial season for red snapper, while
anglers continued to see the lengths of the federal recreational fishing seasons and bag limits reduced, the
recreational sector pressured the Council for a greater allocation. The Council attempted to reallocate red
snapper harvest to the recreational sector, but the presence of the LAPP and the commercial sector’s greater
accountability for staying within the quota strengthened the legal argument that led to a federal court
decision to vacate the attempted reallocation. The committee also examined effort spillovers from the
commercial to the recreational sector for the Gulf LAPPs and found that entry into the for-hire sector is
blocked by limited licensing for charter and headboat vessels in the Gulf of Mexico. However, a limited
spillover has occurred due to a small handful of vessels catering to recreational anglers on trips with
commercial licenses.
In summary, the committee found minimal spillovers between commercial LAPPs and participants
in the recreational sector, negative or positive. To the extent that there has been any negative effect on the
recreational sector, it has occurred indirectly through enhancement of the legal validity and influence of the
commercial sector’s claim to its allocation as a consequence of the IFQ. Such allocation pathways of impact
between LAPPs and other sectors are ambiguous and highly contingent on the political and legal context.
Broader Community Social and Economic Effects
Community concerns were important in the development of LAPP provisions by Congress. The
NOAA social indicators database, as well as the National Ocean Economics Program database, indicate
that in most of the coastal communities within which the fisheries of study are located, fishing is a small
part of the local economy and society compared with tourism, retirement and second homes, and other
sectors. This is true even for places with relatively high degrees of engagement in, and dependence on,
fishing locations and well known to be important centers for commercial and/or recreational fishing.
The committee’s main findings are that beyond these social indicator descriptions and limited
ethnographic studies, the ability to assess the impacts of fishery management policies on communities in
these mixed-use fisheries is underdeveloped because of the paucity of data and analytic tools for clearly
linking policy changes to social variables. Hence it is not currently possible to fully examine these impacts.
The effects of LAPPs on the commercial and recreational fisheries can ripple into larger communities. For
example, any positive or negative effects of LAPPs on recreational and for-hire fisheries could affect
ancillary businesses, such as marinas, bait shops, and fishing supply houses, as well as for-hire and boatrental businesses. There could also be net effects from considering changes to the commercial sector.
However, the committee found no data in this regard for the LAPPs and mixed-use fisheries of this study.
With this in mind, the committee made an effort to use the NOAA social indicators database to see whether
it could provide indicators of the effects of LAPPs on one dimension of community welfare, employment.
The committee sees potential for the further refinement and use of the social indicators for such causal
analysis.
Addressing the Impacts of LAPPs in Mixed-Use Fisheries
Synopsis of Committee Findings
Overall, the outcomes of LAPPs in these mixed-use fisheries are similar to experiences in LAPPs
that lack mixed-use components. In terms of economic impacts, the committee finds very strong evidence
showing that LAPPs mediate the race to fish and strong evidence for increased profitability of the LAPP
fisheries. The committee finds some evidence that the LAPPs have modestly reduced economically
wasteful overcapacity, but for most LAPPs they find no evidence that associated consolidation has
contributed to market power in the quota market; however, stakeholder concerns about fairness and access
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were central in several of the study fisheries. The committee finds strong evidence of ecological benefits of
the tuna IBQ LAPP. Although they find only weak evidence of very modest ecological benefits of other
LAPPs, the committee finds no evidence of ecological harms.
With respect to social impacts, the committee finds strong evidence that LAPPs have led to
improvements in safety at sea. They find mixed and largely inconclusive effects of LAPPs on labor with
indications that some participants are better off and others are worse off. The committee finds no direct
evidence of negative or positive effects of the LAPPs in our study on communities; however, they note a
significant lack of data to assess social and community impacts. Many of the potential negative effects of
LAPPs on communities that they identify are rooted in studies of different geographies, regional economies,
histories of coastal development, and cultures of fishing (e.g., Alaska, Iceland, New Zealand,
Newfoundland, and Norway). The disruptiveness of LAPPs in these rural, resource-dependent, and sparsely
populated areas could be quite different than in the U.S. Mid-Atlantic, South Atlantic, and Gulf of Mexico
where complex coastal economies are often dominated by tourism and have substantial recreational fishing.
With respect to the mixed-use components of the fisheries in our study, the committee finds no
evidence for direct effects of LAPPs on private recreational anglers or recreational for-hire providers.
LAPPs plausibly increased the political power of the commercial sector in terms of its allocation claims.
The greater accountability of the commercial sector, due to LAPPs, may be leading to pressures to attain
greater accountability on the part of the recreational sector. While this is speculative, the greater political
power of the commercial sector is a reasonable observation. However, given the particular history of power
relations of the fisheries in our study, this change may result in greater parity in the political power of
recreational versus commercial stakeholders in the Council process. The committee notes that studies of
the political and power dimensions of fishery management systems, taking into account wide diversity
within sectors, is necessary to properly assess these possible shifts. Taken as a whole, the evidence base in
the committee’s study of mixed-use LAPPs affirms a number of positive outcomes cataloged elsewhere in
the literature while failing to provide a clear picture of many of the associated negative outcomes.
Nevertheless, substantial data shortages limit the committee’s ability to robustly exclude the potential for
some negative social and community effects. The committee’s recommendations for the knowledge base
and other matters are aimed at improving a management system that in many respects appears to be working
well.
The committee makes a series of recommendations designed to address the economic, social, and
ecological impacts for the LAPPs reviewed in this report, as well as for any future use of LAPPs in mixeduse fisheries. While the recommendations pertain specifically to LAPPs in mixed-use fisheries (i.e., by
addressing intersectoral spillovers), many of the recommendations are also applicable to LAPPs in singlesector fisheries. In addition to specific policy recommendations pertaining to best practices, the committee
also provides recommendations for how additional data, research, or syntheses of existing research could
enhance the decision-making capacity of the NMFS and the Councils when designing, establishing, or
maintaining a LAPP in a mixed-use fishery.
The objectives of LAPPs are diverse and potentially conflicting (e.g., reducing overcapitalization
to increase economic efficiency versus maintaining historic patterns of participation). The ultimate
outcomes of LAPPs and the larger program thus require, and depend on, trade-offs. The efforts of the
Councils and the NMFS to make such trade-offs would be enhanced by major improvements in the
information available to them about economic and social matters. Finding ways to integrate qualitative and
quantitative data more effectively through interdisciplinary approaches could lead to new insights and
inform fruitful hypotheses about causes and the socioeconomic and ecological consequences of different
management approaches.
Recommendations for Existing and Future LAPPs
Conflict over allocations is common in mixed-use fisheries, regardless of the presence of LAPPs.
Nevertheless, the creation of a LAPP in the commercial component has the potential to alter the terms of
this conflict: LAPPs create an additional class of stakeholders (i.e., shareholders) who are incentivized to
Prepublication Copy
Copyright National Academy of Sciences. All rights reserved.

The Use of Limited Access Privilege Programs in Mixed-Use Fisheries

Summary

15

organize. This structural change in stakeholder representation potentially alters the political economy of
decision making in ways that may be consequential to allocation outcomes as well as the contentiousness
of the policy process.
Impacts to Recreational Stakeholders
Conclusion: A major finding of this study is that there is little if any direct impact of LAPPs in the
commercial sectors on the recreational sector of the mixed-use fisheries. However, LAPPs may be viewed
as problematic to efforts to expand recreational access to the total allowable catch for a fishery because of
shifts in the power structure of decision making with the creation of a class of IFQ shareholders. Moreover,
apparent increases in the accountability of the commercial sector due to incentives for higher compliance
associated with LAPPs may highlight accountability problems in the recreational sector and increase
pressure for management improvements.
There is evidence that creation of a LAPP can trigger spillovers of fishing effort into other commercial
fisheries, and the general explanation is that the LAPP frees up fishing capital for other uses. Whether such
spillovers occur across commercial and recreational sectors is not known, but the experience in commercial
LAPPs suggests that additional tools are needed to improve accountability across all sectors. Along with
the recommendation highlighted below, the committee made a related recommendation for devolved comanagement institutions in the recreational sector, such as Angler Management Organizations, as an
example of what might be done to improve angler accountability and facilitate the process of reallocation
of harvest among sectors.
Recommendation: The Councils, or their state partners in the case of state-based management,
should conduct reviews of their management of both private recreational and for-hire fisheries for
species shared under LAPPs in mixed-use fisheries (or proposed LAPPs in mixed-use fisheries) and
propose and implement reforms (including, but not limited to, IFQs or cooperatives for for-hire
vessels and harvest tags or day passes for private anglers) that foster accountability while enhancing
fishing experiences and opportunities to heterogeneous groups of anglers. To foster comparison
between sectors, review guidelines like those that exist for the commercial sector should be
established for each sector (e.g., including goals, objectives, and measurable outcomes).
Impacts to Commercial Participants
Conclusion: Once a LAPP is implemented, it becomes very difficult to make major changes. The program
design features, such as initial allocation, have enduring effects. Therefore, in a series of committee
recommendations, the Councils are advised to put more effort, via data collection, research, and
deliberation, into the development and design of new LAPPs and reform of existing ones, building on known
issues such programs have in achieving both efficiency and equity. Particular attention is given to the initial
allocation, opportunities for hired captains and crew to more fully participate, the cost of new entry and
effects on later generations, and the transparency and accessibility of markets for shares and allocations.
One of those recommendations is on determining who is eligible in the initial allocation if such privileges
are conferred without cost, which is critical to the subsequent performance of the LAPP fishery.
Recommendation: The Councils and the NMFS, in planning new LAPPs in mixed-use fisheries,
should develop a broad range of options for the initial allocation of quota, including but going beyond
the practice of limiting eligibility to existing vessel owners or permit holders with historic records
(especially if overcapitalization is not a goal and shares are to be given for free). Where available,
data on the contributions of hired captains and crew to the historic performance of vessels should be
collected and used to assess the potential of awarding shares to them as well as vessel owners. If such
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data are not available, the Councils should consider delaying the creation of a LAPP for a limited
time to conduct a rapid assessment of crew contributions that would inform initial allocations.
Impacts to Fishing Communities
Conclusion: There is evidence from Alaska and other regions that LAPPs can have discernable and
sometimes negative effects on communities through changes such as increased social conflict, diminished
employment, or loss of product for processing plants. However, there is a paucity of data on the community
dimensions of the fisheries studied, whether recreational, for hire, or commercial. This gap presents a
major challenge to evaluating the effects of LAPPs on the broader community engaged in the mixed-use
fisheries. The committee developed a set of recommendations that underscore the importance of
ethnography, social indicators, and human dimensions research in NOAA Fisheries.
Recommendation: The NMFS and the Councils should develop explicit measures to associate LAPP
fishing activity, as well as fishing activities of the for-hire and recreational sectors, with fishing
communities represented in the NOAA Social Indicators data, both in the baseline (pre-LAPP) period
and in subsequent periods. These measures should capture multiple community connections (e.g.,
residency, vessel homeport, landings, and support services for recreational and commercial
fisheries).
Recommendations for Data Collection and Future Research
Conclusion: Because the committee encountered major gaps in the kinds of information needed to address
its tasks, a large set of recommendations focused on data needs, some of which overlap with the sectorspecific recommendations above. For fisheries where LAPPs may be contemplated, given the likelihood of
having to make significant trade-offs, there is a pressing need for additional economic and social data,
including pre-implementation baselines and concurrent examination of the LAPP in relation to other
sectors of the fisheries. Committee recommendations emphasized introducing demographic data collection,
expanding captain and crew data collection; improving the utility of social indicator data; making quota
share and allocation data more transparent, comprehensive, and widely available; and developing data
collection programs for mixed-use fisheries that enable assessment of the human dimensions of recreational
and for-hire fisheries as well as commercial fisheries. The committee also advised that future review of
LAPPs examine their relationships to other sectors of the fisheries.
Recommendation: For fisheries where LAPPs may be contemplated, the Councils and the NMFS
should establish longitudinal data collection protocols for additional economic and social
information, including pre-implementation baselines. These protocols should collect ongoing, and
where possible, retrospective data prior to LAPP implementation and continue thereafter, with
minimal disruptions to the survey protocols. At a minimum these data collection efforts should focus
on social and economic data at the vessel level (e.g., revenues, input use, costs, ownership, community
affiliation) including detailed demographic and economic data on crew, captains, vessel owners, and
shareholders. Additionally, all data sets should cross reference each other to facilitate linking by
including the appropriate identifiers.
Recommendations for Interdisciplinary Impact Assessment
Central to the committee’s work has been the challenge of integrating qualitative and quantitative
economic and social data that are based on distinct, discipline-driven methodologies and theories. Important
examples are combining interview-based data with datasets like NOAA’s Social Indicators for Coastal
Communities project, and finding ways to meaningfully relate stakeholder perceptions of the fisheries
system to what economic and biological data and models reveal about the system.
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Conclusion: Fisheries policy issues with major economic, social, and ecological dimensions require
interdisciplinary conceptualizations and methods for research. Finding ways to integrate divergent
disciplinary perspectives and qualitative and quantitative data more effectively could lead to new insights,
fruitful hypotheses, and more informed and improved decision making.
Recommendation: The NMFS and the Councils should encourage interdisciplinarity and better
integrate qualitative and quantitative data to generate hypotheses and discern and test policy
impacts. These activities and discussions can happen within the mulitdisciplinary Scientific and
Statistical Committees of the regional councils as well as within the regional science centers of the
NMFS.
This recommendation includes ways to assess the use of qualitative data on perceptions and values
in social and economic impact analysis. Ideally, these assessments can be conducted in tandem with
quantitative approaches like randomized sampling or taking a census of the population. To this end, the
Councils and NOAA can expand the social and cultural methodologies used, including cultural models and
cultural consensus analysis and network analysis among other adjuncts to in-depth interviews, participant
observation, social surveys, and social indicators work that are well-known but not routinely applied to
social and economic impact assessments within NOAA Fisheries.
Overall Conclusions
The use of LAPPs in the mixed-use cases reviewed has little discernible impact on recreational
and for-hire stakeholders. However, fishers who are participants in the LAPP are held to higher
monitoring, data collection, and enforcement standards relative to non-LAPP fishery counterparts
and business-as-usual scenarios. To the extent that this eliminates overfishing and stocks are no
longer overfished, it is possible that there will be more resiliency in the overall ecological system that
benefits all fishery sectors. Moreover, the improved monitoring of the commercial sector with LAPPs
may lead to pressure on other sectors to be more responsible, with the goal of staying within fishing
mortality rate targets and reducing bycatch and discards. Thus, LAPPs may improve accountability,
and hence conservation, in a mixed-use fishery in ways that deserve further scrutiny.
The committee’s appraisal of the influence of LAPPs in mixed-use fisheries is constrained by
the scarcity of data and studies that would enable a clearer picture of how the commercial, for-hire,
and recreational fisheries for particular species or species complexes interact. The existence of LAPPs
in the mixed-use fisheries of the Gulf and the Atlantic coasts is fairly new. Their creation often is
accompanied by other measures, such as quota reduction and stronger monitoring that may account
for variable outcomes. Moreover, beyond LAPPs, research on mixed-use fisheries as such appears to
be limited to analyses done for purposes of allocating allowable catches among the sectors, with little
attention to other possible relationships. Recognizing how potentially transformative LAPPs can be
and the challenges of managing mixed-use fisheries, our conclusions and recommendations are aimed
at improving a management system that in many respects appears to be working well.
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Introduction

In 1976, Congress passed the Fishery Conservation and Management Act, now known as the
Magnuson-Stevens Fishery Conservation and Management Act (the MSA).1 The MSA establishes a system
for regulating fisheries that operate between 3 and 200 nautical miles from U.S. shores. Although it
nominally delegated management authority to the Secretary of Commerce and the National Oceanic and
Atmospheric Administration (NOAA), the MSA gives the bulk of the responsibility for crafting and
recommending fishing rules to eight Regional Fishery Management Councils (the Councils). Bluefin tuna
and other highly migratory species are managed through the National Marine Fisheries Service (NMFS) of
NOAA (also known as NOAA Fisheries) and, ultimately, through the International Commission for the
Conservation of Atlantic Tunas (ICCAT), to which the United States is a signatory.
Pursuant to the MSA, the Councils are to be primarily composed of officials from state, federal,
and tribal governments and citizens knowledgeable about fisheries management (16 U.S.C. §
1852(b)(2)(A)). The Councils’ primary duties include the preparation, monitoring, and revision of Fishery
Management Plans (FMPs) for fisheries within their respective geographic jurisdictions.2 The law gives the
Councils flexibility to tailor rules that fit individual fisheries, but also mandates that FMPs and other
management measures be consistent with ten “national standards.” While these standards generally require
that rules are fair to fishers,3 promote safety and efficiency, and ensure the long-term sustainability of fish
populations, the first National Standard is particularly specific and quantitative, commanding that policy
makers “shall prevent overfishing while achieving … the optimum yield” (FCMA, Pub. L. No. 94-265 §
3(7)(A)).
The first two decades of management under the MSA produced successes in ending overfishing
and rebuilding some stocks. They also resulted in some failures. For example, by the early 1990s, a
significant percentage of fish populations (or “stocks”) could be characterized as “overfished,” that is,
reduced to levels incapable of producing as high a yield as possible over a sustained period of time. In
addition, management under the MSA had produced a number of inefficient, “severely overcapitalized”
fisheries in which the amount of capital invested by fishers far exceeded the amount needed to catch the
fish and maximize profits. From a societal perspective, overcapitalization represents wasted resources; it
also makes fishing less profitable for fishers than it otherwise could be.
In response to these and other issues, Congress has twice made major revisions to the MSA (1996
and 2006). In 1996, the reauthorized MSA required overfishing to be ended and stocks rebuilt within a
decade, if possible. In 2006, Congress added Section 1853a, entitled Limited Access Privilege Programs.
The addition of this section represented the first time that Congress had directly authorized the use of what
are more generally known as Individual Fishing Quotas, or IFQs. As discussed more fully throughout this
report, Limited Access Privilege Programs can dramatically alter the economic structure of a fishery,
1

16 U.S.C. § 1801, et seq.
Defined by the MSA as “one or more stocks of fish which can be treated as a unit for purposes of conservation
and management and which are identified on the basis of geographical, scientific, technical, recreational, and
economic characteristics.” FCMA, Pub. L. No. 94-265 § 3(7)(A).
3
There is considerable debate on whether to use “fishermen” or “fishers” to indicate people who catch fish—for
a living, for pleasure, or for subsistence. The term “fisher” is not universally accepted, particularly by women and
men in North American fishing industries. However, in academic journals and many government documents, usage
of “fishers” has increased in recent decades as a more gender-neutral term, even though in most usages, “fishermen”
refers unambiguously to people of any gender who fish (Branch and Kleiber, 2017). Aware of this controversy, the
committee opted to use “fishers” in this report.
2
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changing incentives in pursuit of better conservation and greater efficiency if appropriately designed and
accompanied by effective monitoring and accountability measures.
Limited Access Privilege Programs (LAPPs) are systems of managing fisheries in federal waters
whereby participation is limited to only those satisfying certain criteria (often referred to as eligibility
criteria; 16 U.S.C. § 1802(27)). They are roughly synonymous with “catch shares” (see Figure 1.1), which
represent a major contrast to traditional ways of managing fisheries.4 Permits are issued to harvest a quantity
of fish as represented by a portion of the total allowable catch (TAC) that is held for exclusive use by a
person in each fishing season or year. While the proportional quota shares held by any one individual do
not change over time, any change in seasonal or annual TAC results in differing quantities of quota (often
referred to as annual allocation as distinguished from share) that the holders can harvest.
These privileges are often referred to as individual fishing quotas (IFQs) when they are held by
individual people, businesses, or other distinct entities, and more specifically individual transferable quotas
(ITQs) when they are transferable through sale or lease (see Figure 1.1). The cases in this study are all
ITQs, but in the United States they are most often called IFQs. We use the terms IFQ and catch shares
throughout the report, reserving the term individual bluefin quota (IBQ) for the bluefin tuna bycatch LAPP.

FIGURE 1.1 (A) Venn diagram representing the relationships among common approaches to fishery management,
with regions of greater overlap indicating additional restrictions. Beginning from unregulated open access, the diagram
represents three pathways: (1) limiting catch, beginning with limited access and adding restrictions on total allowable
catch, allocating harvest rights through catch shares, individual allocation through individual fishing quota (IFQ) and
individual transferable quota (ITQ); (2) limiting effort through establishing non-binding harvest guidelines, imposing
input restrictions and then transferable input rights; and (3) controlling spatial access by establishing regulated-take
or closed no-take areas, with the range of effort or catch controls applying within regions where fishing is permitted.
SOURCE: Anderson et al., 2019. (B) Venn diagram representing the relationship among LAPP permits and other
commonly used allocation strategies. The LAPP forms of “community quotas” are LAPPs assigned to fishing
communities or to regional fishery associations, as defined and under conditions outlined in the legislation 16 U.S.C.
§ 1853a(c)(3), (4).
4

Excluded from LAPPs in the United States are Alaska’s Community Development Quota programs and New
England’s Multispecies Groundfish Sector programs.
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LAPPs represent major structural change, replacing fisheries management systems that are either
open access or limited access, where individual fishers work within TAC quotas and other rules that apply
to the entire group. LAPPs create a restricted kind of exclusive claim to ownership—not in fish per se,
which remain public property, but in the right to take a proportion of a TAC, the size of which is determined
by the NMFS and the Councils. Quota shares are fixed but annual allocations vary as the TAC changes.
Under the MSA, LAPPs are “privileges” rather than property. They were specifically titled as such to
emphasize the conditional nature of the program in general and, by extension, any “rights” granted as a
component of the program (16 U.S.C. § 1853(b)). As such, a LAPP can be limited, modified, or revoked at
any time. However, if a program has met or is meeting its stated objectives then it will likely remain (16
U.S.C. § 1853a(f)(1)). While the MSA classifies LAPP permits as “not property” for purposes of the Fifth
Amendment to the U.S. Constitution, states can and do treat them as property for other purposes, such as
divorce or probate proceedings.
The question of how restructuring actually impacts the fishery, including fishing sectors that are
not part of a Limited Access Privilege Program, but pursue the same species, is the subject of this report.
More specifically, the report focuses on impacts in what are known as mixed-use fisheries. As defined in
the MSA, mixed-use fisheries are those federal fisheries that consist of two or more of the following sectors:
recreational fishing; charter fishing; and commercial fishing (e.g., Figures 1.2 and 1.3).5 In the fisheries of
this study, the LAPPs are only in the commercial sector although they have been explored for a for-hire
sector. There can be other sectors in a mixed-use fishery. The bluefin tuna fishery has several commercial
sectors, only some of which are LAPPs. Some mixed-use fisheries have important tribal and subsistence
sectors that must be considered. To our knowledge, there are no tribal or subsistence sectors in the federal
fisheries of this study.

FIGURE 1.2 Commercial reef fish longliner at Madeira Beach, FL. Photo credit: Steven Murawski.
5
Congress added this definition in 2018, as part of the Modernizing Recreational Fisheries Management Act
(MFA). In addition to legally recognizing the differences between commercial and recreational fishing, the Act added
management tools for decision makers to use in federal recreational fisheries and mandated the analysis of tools
currently in place. Specifically, the MFA called for a study of Limited Access Privilege Programs (LAPPs) in mixeduse fisheries (Section 103(A) including the Red Snapper fishery of the Gulf of Mexico).
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FIGURE 1.3 Reef fish headboat at Madeira Beach, FL. Photo credit: Steven Murawski.

The Statement of Task is as follows:
The National Academies of Sciences, Engineering, and Medicine (the National Academies) will
convene an ad hoc committee to consider the use of Limited Access Privilege Programs (LAPPs)
in the following mixed-use fisheries: red snapper, and grouper and tilefish, managed by the Gulf of
Mexico Fishery Management Council; wreckfish, managed by the South Atlantic Fishery
Management Council; golden tilefish, managed by the Mid-Atlantic Fishery Management Council;
and bluefin tuna, a highly migratory species managed by the Secretary of Commerce. For each of
the LAPPs, the committee will
1. Assess the progress in meeting the goals of each relevant LAPP and the goals of the
Magnuson-Stevens Fishery Conservation and Management Act (the MSA).
2. Assess the social, economic, and ecological effects of each relevant LAPP, considering
each sector of the relevant fishery and related businesses, coastal fishing communities, and
the environment.
3. Assess any impacts (positive and negative) to stakeholders in the relevant mixed-use
fishery caused by the LAPP.
4. Recommend policies to address any negative impacts identified in task 3, considering cost
and/or feasibility.
5. Identify and recommend the different factors and information that the National Marine
Fisheries Service and the Councils should consider when designing, establishing, or
maintaining a LAPP in a mixed-use fishery to mitigate impacts to stakeholders to the extent
practicable.
6. Review best practices and challenges faced in the design and implementation of LAPPs in
all Council regions, including those not listed above.
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The question is not whether to use LAPPs as a management tool. The questions are instead: What happens
to fishers, fishing communities, and ecosystems when the Councils choose to employ LAPPs? And, if
LAPPs do produce negative impacts, how might the Councils address those impacts by adjusting LAPP
rules?
Study Methodology
This study examines U.S. mixed-use fisheries in which LAPPs have been implemented. LAPPs
appear only in the commercial sector of the mixed-use fisheries. For each of these case studies, the
committee examined available data on the fisheries and collected testimony from fishery participants,
relevant Councils, and NMFS regional experts through a series of public meetings. To provide a context
for the data and testimony collected, the committee conducted literature reviews, looking for peer-reviewed
studies and reports that have attempted to document or to predict IFQ or LAPP impacts in mixed-use
fisheries.
The Five Case Studies of the Mixed-Use Fisheries
The five fisheries in these case studies vary greatly in scope and scale and in the extent to which
recreational and for-hire sectors are also involved in the fisheries (see Table 1.1).
The NMFS defines marine recreational fishing as “fishing primarily with hook and line for
pleasure, amusement, relaxation, or home consumption. If part or all of the catch was sold, the monetary
returns constituted an insignificant part of the person’s income.”6 There are three modes of recreational
fishing: from shore, by headboat or charter boat, or by a privately owned or rental boat. For all of the species
and fisheries covered in this study, only the latter two modes are applicable. Within the headboat and charter
boat sectors, which differ by rental of space for one or rental of the whole boat, issues are similar such that
these terms are used interchangeably in this study, or replaced by the more generic term “for hire.” Although
private anglers and customers of for-hire boats come from just about anywhere, the recreational fishing
sector also supports coastal communities through related business such as marinas and bait and tackle shops
in addition to fuel, travel, and lodging for anglers to get to and from their residence to the fishing access
site.
The commercial fishing sector for species that are federally managed includes individuals and
businesses that harvest marine species for sale, primarily for human consumption. As a business,
commercial fishers and their operations are subject to relatively large financial risks compared to businesses
that are not similarly reliant on wild and variable natural resources. In addition, due to the historical use of
output control measures (such as per trip and aggregate total allowable catches and bag limits) to protect
stocks, many also faced heightened physical risks from safety issues at sea during poor weather. In many
fisheries, commercial fishing also supports coastal communities through working waterfronts and provision
of jobs (on boats or in shoreside processing facilities). However, although increasing coastal land values
have reduced the number of fish houses located in waterfront locations and consolidated some land-based
operations over the long term. Within the commercial sector, the financial and physical risks also vary by
the assets owned, the portfolio of target species, the extent that the owner is dependent on a given fishery,
and whether an operation is individual or corporate owned.
Typically, the recreational, charter, and commercial sectors in a particular fishery each function
differently and have unique attributes. For example, recreational anglers may use a variety of both private
and public access and landing sites, whereas commercial trips typically begin and end at designated
locations. The main economic value inherent in commercial fisheries is the market price for the harvested

6

See https://www.st.nmfs.noaa.gov/st1/recreational/overview/glossary.html (accessed July 16, 2021). The
committee notes that for some fisheries, subsistence and indigenous fishing are also important mixed-uses to consider;
however, we have no information on the existence of those sectors for the fisheries of this study.
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fish or shellfish. For charter fisheries, the value for the vessel owner is the willingness of customers to pay
to fish for enjoyment and/or food; for private recreational anglers, the value lies in the experience and
perhaps the food. As another example, commercial fisheries, and increasingly for-hire fisheries, may be
subject to heightened reporting requirements as opposed to private recreational anglers.
Perhaps the most fundamental distinction between commercial and recreational sectors is that, for
the most part, there are no limits in practice on the number of participants in recreational fisheries, other
than purchasing a license to fish. Recreational fisheries are effectively open access. In contrast, many
commercial fisheries have limited access, where participation depends on holding a permit, the number of
which is limited and which can be very costly. Although for-hire recreational operations may be subject to
limited licensing, both their customers and those pursuing marine species on private vessels operate under
open access institutions. While legal participation may at times require a license or permit, these are
unlimited in quantity and usually sold at a nominal price. In order to constrain recreational harvest,
regulators typically rely on the use of seasonal and areal restrictions for targeted fishing as well as retention
(bag) and size limits. However, commercial fisheries are increasingly subject to limitations on access that
control the number of vessels or other units that may legally participate. These and other distinctions can
have implications for management, such that the management strategies for recreational, charter, and
commercial sectors vary. As stated in the MFA,
While both provide significant cultural and economic benefits to the Nation, recreational
fishing and commercial fishing are different activities. Therefore, science-based
conservation and management approaches should be adapted to the characteristics of each
sector.7
In considering how to best conserve and manage the fisheries within their geographic regions, the
Councils may consider a variety of mechanisms or techniques, including instituting size limits, fishing
seasons, bag limits, gear restrictions, area closures, permitting requirements, access limitations, and others.
In a mixed-use fishery, these management strategies can be applied to the individual sectors or to all sectors
within the fishery to constrain annual removals to no greater than the TAC as allowed to each individual
sector.
Table 1.1 shows each of the LAPPs in the mixed-use fisheries of this study, indicating the type of
LAPP; when it was established; how the total allowable catch is allocated among the commercial,
recreational, and other sectors; and, showing the large difference in the scale of these fisheries, the initial
numbers of shareholders and estimates of the numbers of active fishing vessels.
Gulf of Mexico Red Snapper
The red snapper fishery in the Gulf of Mexico has very large commercial, recreational, and for-hire
sectors. It is part of a complex set of fisheries for a number of reef fishes (e.g., snappers, groupers, porgy,
triggerfishes, etc.). Its LAPP, like most others in this study, is only for the commercial sector. Also like
most others, it is an IFQ program with transferability of both quota shares and annual allocations. It is thus
technically an ITQ program, but is commonly described as an IFQ, and is so similarly described in this
report.8 The program was implemented in 2007 under Amendment 26 of the Reef Fish FMP of the Gulf of
Mexico Fishery Management Council. Participants live and work from a large number of ports around the
Gulf of Mexico and are often also involved in the grouper-tilefish LAPP.

7

MFA, Pub. L. No. 115-405 § 2.
In theory, an ITQ is an IFQ with transferability. However, in the United States the federal fishery management
system has adopted the practice of using IFQs as synonymous with ITQs. In this report we follow that practice except
when a distinction is important. All cases in this study employ some degree of transferability.
8
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Number of Initial Shareholders

Number of Active
Fishing Vessels

1991

South Atlantic

Wreckfish

ITQ

95%

5%a

6

8 permits (2018)

554

362 (2011)c

13

14 (2009-2013)

766

731 (2011-2015)f

136

76 (2018)

2007

Gulf of Mexico

Red snapper

ITQ

51%

49%b

2009

Mid Atlantic

Golden tilefish

ITQ

95%

0%

2010

Gulf of Mexico

Grouper-tilefish (G-T)

G-T Shallow Water Grouper (SWG)

2015

see
ITQ

5%d
belowe

77%

23%

SWG: Red grouper

76%

24%

SWG: Gag

39%

61%

G-T Deep water grouper

ITQ

96.5%

3.5%

G-T Tilefish

ITQ

99.7%

0.3%

IBQ

8.1%g

19.7%h

NOAA/HMS

Bluefin tuna

Other

72.9%i
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NOTES: IBQ = individual bluefin quota (to manage bycatch); ITQ = individual transferable quota. Allocations are percentages of the total allowable catch allocated to each
sector: LAPP (commercial), recreational (usually includes for hire), and other. Shareholder refers to number of either individual entities or accounts, in most instances at
time of initial allocation (exception is wreckfish, 2017). Estimates of active fishing vessels come from various sources and dates and are used as an indicator of relative
differences in scale of the fisheries.
a
Although wreckfish has a recreational fishing allocation there are few reported recreational catches. SOURCE: Wreckfish LAPP review.
b
Red snapper recreational allocation is divided: 57.2% private angler, 42.3% for hire (charter). SOURCE: Jessica Stephen, NMFS, personal communication, 2021.
c
Red snapper and grouper-tilefish fishing vessels have significant overlap. SOURCE: Red snapper LAPP review.
d
Golden tilefish allocation for incidental catches from permitted commercial vessels. There is no allocation for recreational fishing, which is managed through bag
limits at present. SOURCE: Golden tilefish LAPP review.
e
In some cases, there is no explicit recreational allocation; it comes from what remains after a commercial allocation is set. Fishing vessels in the grouper-tilefish ITQ
program combined with those in the red snapper program (grouper-tilefish review). SOURCE: Mike Travis and Jessica Stephen, NMFS, personal communication, 2021.
f
Fishing vessels in the grouper-tilefish ITQ program combined with those in the red snapper program. SOURCE: Grouper-tilefish LAPP review.
g
The IBQ program is only for pelagic longliners. Their allocation is often increased by transfer from the Purse Seine sector or a Reserve category. There are limited
entry permits for other categories.
h
Angling (recreational handgear); private anglers and for-hire vessels may also use the commercial General category in some conditions.
i
57% General (commercial handgear); 18.6% Purse Seine (not active in recent years); 4% Harpoon & Trap; 2.5% Reserve. SOURCE: Bluefin tuna LAPP review.
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Gulf of Mexico Grouper-Tilefish
The fishery for a complex of groupers and tilefishes in the Gulf of Mexico also has very large
commercial, recreational, and for-hire sectors which overlap extensively with those for the red snapper
fishery. Its IFQ program in the commercial fishery began in 2010, under Amendment 29 of the Reef Fish
FMP of the Gulf of Mexico Fishery Management Council. Participants live and work from a large number
of ports around the Gulf of Mexico.
South Atlantic Wreckfish
The wreckfish commercial fishery IFQ program was one of the first to be created in U.S. federal
waters. The program began in 1992, under Amendment 5 of the FMP for the snapper grouper fishery of the
South Atlantic region. It takes place offshore and is highly specialized, with very few participants, working
out of a small number of ports. The recreational and for-hire sectors appear to be negligible, although there
is a five percent recreational allocation.
Mid-Atlantic Golden Tilefish
The IFQ program for the golden tilefish of the northeast region was created through the MidAtlantic Fishery Management Council in 2009, as Amendment 1 of the Tilefish Fishery Management Plan.
The fishery is offshore and quite specialized, mainly using longlines. The IFQ program has few participants,
13-14 vessels in recent years, although very large numbers of commercial vessels may be permitted to take
a small incidental catch of golden tilefish, for which five percent of the TAC is allocated. While the LAPP
vessels primarily work from only two ports in New York and New Jersey, the large incidental catch fishery
is more widely spread along the coast. Recreational and for-hire sectors are occasionally involved, most
often as part of offshore large pelagic fishing (e.g., for tuna). There is no recreational allocation.
Highly Migratory Species: Bluefin Tuna
The LAPP for bluefin tuna differs in being a bycatch program, the IBQ program. The Atlantic
bluefin tuna are managed by the Highly Migratory Species Division of the NMFS, within the U.S.
commitment to the ICCAT. The IBQ program was created in 2015 as Amendment 7 to the 2006
Consolidated Highly Migratory Species Fishery Management Plan (79 Fed. Reg. 71510; December 2, 2014)
to create greater incentives and tools for longline fishers to minimize regulatory discards of bluefin tuna
within fisheries for other large pelagics, such as swordfish. The pelagic longline fishery is not allowed to
directly harvest bluefin tuna. Direct harvesting is instead done by a very large recreational fishery, both
private and for hire, and by other commercial fisheries (the “general category” for hook and line, purse
seine, harpoon, and trap). The pelagic longline sector gets a small percentage (8.1% plus annual
adjustments) to account for its bycatch, which is allowed to be sold. The purse seine sector is allocated a
much larger percentage (18.6%). The purse seine fleet has become inactive since 2005; consequently, about
75% is put into a reserve which can be reallocated to other sectors, and that which is held by individual
permit holders can be leased to pelagic longliners.9

9
The purse seine fishery, which was very small and concentrated in New England, was assigned an allocation in
a way that could be seen as a LAPP. The annual allocation to shareholders is transferable, in a limited sense, to the
pelagic longline fleet. It has limited duration (1 year), and the size of a share is dependent on the previous year’s
activity. When the current system that includes IBQs was created, IFQs to the purse seine fleet were intended to last
only for the tenure of the grandfathered permit holders, expiring upon the sale of the vessels (Walter Golet, personal
communication, 2021).
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Data and Information Challenges

To assess the social, economic, and ecological impacts of LAPPs in mixed-use fisheries we must
address a number of data and evaluative challenges. Many of these challenges stem from significant gaps
or biases in data collection. For example, data on social or economic indicators are often only available
after the implementation of a LAPP, whereas impact analysis inherently requires longitudinal comparisons
before and after policy implementation. In other cases, significant biases or blind spots may exist in
otherwise robust data collection efforts. For example, for reasons of cost and feasibility, many economic
and social science data series focus on vessels or vessel owners but fail to capture the outcomes and
perceptions of other participants with less consistent or well-documented participation (e.g., crew) or
individuals who once participated but have now exited the fishery.
Another fundamental evaluative challenge relates to the complex and dynamic nature of mixedused fisheries. They are complex social-ecological systems, and therefore we expect the ecological, social,
and economic state variables affecting commercial and recreational fishery stakeholders to change over
time in ways that may be quite difficult to predict—even in the absence of the implementation of a LAPP.
For example, external drivers such as coastal population growth, regional economic transformation and
gentrification, globally integrated seafood markets and associated competition with farmed seafood,
disasters (e.g., harmful algal blooms, hurricanes, and oil spills), and the effects of climate change on
ecosystems all influence the trajectory of fishing livelihoods and the welfare of fishery-dependent
communities.
Failing to account for these underlying dynamics may lead to a biased assessment of a particular
LAPP’s impacts. The attribution of a particular trend to the effect of LAPP implementation is often
confounded by the other simultaneous effects. Furthermore, large policy measures such as LAPPs often are
naturally combined with other policy changes in ways that may make it difficult to separate the effects of
the LAPP from other aspects of the policy “bundle.” For example, LAPPs may be implemented as part of
a stock rebuilding program—so the total quota of commercial harvest may decline at the same time LAPPs
are implemented, thus making it difficult to separate the effect of LAPPs from the quota reduction.
These examples illustrate a general principle of impact evaluation: to assess the impacts of a LAPP
on a particular fishery, it is not sufficient simply to point to changes in these variables before and after the
LAPP went into effect as recommended in the guidelines for periodic reviews (Morrison, 2017b). Instead,
one must establish how these changes differ from one or more plausible scenarios for what would have
likely happened in the absence of the LAPP (Ferraro et al., 2019). In other words, any judgment about the
impact of the LAPP is predicated on an implicit or explicit assumption about the “no-LAPP” counterfactual
scenario (i.e., relating to or expressing what has not happened or is not the case). This scenario can be
developed using a wide array of quantitative or qualitative approaches—from comparison of trends of
paired “control” fisheries or communities not affected by the policy change, expert elicitation, qualitative
scenario construction, or bioeconomic modeling. The most credible and practicable approach in a given
scenario will depend on the nature of the impacts being considered, the complexity and extent of knowledge
about the relevant causal feedbacks, and the availability of data.
Our evaluation of the impacts of LAPPs in mixed-use fisheries is ultimately dependent on our
consensus assessment of the published literature, Council and NMFS analyses, as well as insights provided
to the committee by stakeholders participating in committee meetings and/or providing written input. These
sources are distinct in their data types (e.g., qualitative versus quantitative), hypotheses being investigated,
breadth and depth of data coverage (e.g., cross sectional versus longitudinal), and analytical approach. They
also diverge in their approach to the challenge posed by the counterfactual no-LAPP scenario. In many
cases this counterfactual is left unstated, or implicitly imagined as a static “no-change” scenario relative to
a measured, recalled, or reconstructed pre-LAPP data point. This static reasoning, as argued above, is often
lacking justification. The objective throughout this report is to place these distinct lines of evidence in
conversation with one another, forming an assessment of each LAPP’s impacts relative to the most likely
baseline scenarios, while being clear about the relative strength of evidence for distinct effects and
gradations of uncertainty.
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In many cases—due to sparse data, an absence of evaluative studies, or poor consideration of
counterfactual scenarios in existing studies—it is difficult to provide straightforward evidence of certain
impacts in the particular LAPPs being evaluated. In such cases the committee proceeds by drawing on a
combination of theory from natural sciences, economics, and other social sciences. In synthesis with the
broader empirical literature on LAPPs, we use these theories to hypothesize plausible causal pathways for
LAPPs to affect commercial and recreational stakeholders or broader communities as well as the qualitative
nature of these impacts (e.g., positive versus negative impacts). The committee then draws on the peerreviewed literature, Council and NMFS analyses, as well as insights provided to the committee by
stakeholders to assess the evidence for or against these hypothesized impacts. The committee concludes by
summarizing the overall weight of the evidence and providing suggestions for data collection and research
to more rigorously evaluate these questions in the future.
Successful interdisciplinarity, a much-sought goal for integrated fisheries and marine research and
policy, sometimes requires shared knowledge of and respect for divergent epistemologies (Moon et al.,
2021) and consideration of different standards of evidence (Charnley et al., 2017). It also benefits from
cooperation in data analysis and interpretation where possible, and transparency in reporting the results.
The committee’s approach is consistent with the charge of the Magnuson-Stevens Fishery Conservation
and Management Act of 1976 (Section 301(a)(2)) to employ the “best available science” in its assessment.
Beyond addressing the challenges of sparse data and causality noted above, the committee must also address
the often distinct assumptions about methods and ways of knowing among the natural sciences, economics,
and other social sciences (Charnley et al., 2017). The hypotheses investigated as well as data sources may
differ by field, influencing what aspects of the system and outcomes are investigated. In addition,
ethnographic data gathered by cultural anthropologists or human geographers may be less concerned with
recovering an objective accounting of a single reality than in describing the heterogeneous lived experiences
and perceptions of fishers and other stakeholders. Given this distinct goal, these data may be challenging
to compare with data gathered by economists or other social scientists. Nevertheless, the committee views
the lived experiences of those in fishery systems managed by LAPPs as vital to the assessment of these
programs, and endeavors to integrate ethnographic data into this assessment along with other qualitative
and quantitative data without unduly privileging one over the other. In cases where ethnographic data
appear to conflict or contradict other evidence, the committee critically examines the overall preponderance
of evidence. In some cases, apparent divergences may be indicative of important differences in sample (e.g.,
active fishers versus those that have exited a fishery) or in the variables that are measured, such that
seemingly divergent results are instead complementary when viewed in totality. In other cases, there may
be significant “daylight” between the perceptions and lived experiences of individuals versus the best
available objective metrics of the same phenomena (e.g., subjective perceptions of safety at sea versus
objective risk exposure). In the case where the conflicting metrics are of comparable credibility (i.e., in
terms of following best practices of research design and analysis), the committee’s presumption is that
ethnographic data represent the best available assessment of the perceptions and lived experiences of the
sampled individuals in the time period in question, whereas measured outcomes with quantifiable
counterfactuals represent the best available assessment of causal impacts. Exploring the reasons for the
divergence can be important for better understanding a policy’s differential impacts and the political
economy of LAPPs in a particular system.
Report Outline
Chapter 2 of this report provides background on the history of and rationale for IFQs in general.
While the economic theory of IFQs predicts multiple benefits from their use, there is evidence that they
might also have negative impacts on some participants in the fishery. After summarizing these concerns,
the committee examines the specific language of Section 1853a, focusing on the ways Congress gave or
did not give the Councils power to mitigate the predicted and observed negative impacts of LAPPs. Chapter
3 reviews the progress that has been made in meeting the individual goals for each LAPP as well as the
broader goals set forth in the MSA. The committee analyzes the ecological effects of LAPPs on the study
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of mixed-use fisheries (Chapter 4). The committee then considers the social and economic effects of LAPPs
on participants in the commercial sector (Chapter 5), recreational sector (Chapter 6), and broader
community (Chapter 7). Finally, in the concluding chapter the committee assesses the effects of LAPPs in
mixed-use fisheries. It recommends potential changes that could be implemented to mitigate negative
impacts, while promoting the positive functioning of the LAPPs considered in this study as well as any
future LAPPs that may be considered in mixed-use fisheries.
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2
Individual Quota Systems and LAPPs

What are LAPPs? As noted in Chapter 1, the term Limited Access Privilege Program (LAPP)
describes a set of programs that includes IFQs, or individual fishing quotas, as defined by Congress in
Section 1853 of the Magnuson-Stevens Fishery Conservation and Management Act (the MSA)
Reauthorization of 2006.
This chapter builds on the earlier study of IFQs commissioned by Congress (NRC, 1999b). The
first part explains what IFQs are, and why the economists who developed the theory of IFQs believed they
would improve fisheries management. In short, the economists’ prediction was that by giving fishers
individual quota shares, they would have greater incentive to invest more efficiently in fishing equipment
and labor, to fish in a deliberate manner likely to improve quality and safety, and to support conservation
measures that produced benefits over the long term.
The next part of the chapter provides different perspectives on IFQs. Some fisheries
anthropologists, geographers, and sociologists have questioned whether the predicted benefits of IFQs, if
they materialized, would outweigh potential harm to fishing enterprises and fishing communities. For
example, economists might see a reduction of labor costs as a positive result because it makes fishing more
efficient; cultural anthropologists, on the other hand, might find evidence that the reduction of labor costs
was also the loss of valued livelihoods and businesses within a community. The differences are mainly
disciplinary, with economists being more likely to focus on costs and benefits to businesses and individual
fishers, with sociologists and anthropologists being more likely to also focus on other social units, including
families and communities.
Finally, the chapter explains how Congress, in drafting the LAPP provisions, answered key
questions in designing its own IFQ program guidelines. The answer to each of these key questions is an
exercise in maximizing the hoped-for positive outcomes while minimizing negative outcomes, such as those
identified by social scientists. Key questions Congress answered include the following:








Should the quota shares take the form of property or of a license to fish?
How should the government allocate quota shares at the outset of the program?
Should all fishers in the relevant fishery be required to hold shares before fishing, or should
some kinds of fishers, for example, those who fish for recreation or subsistence, be exempt?
Should shareholders be permitted to buy and sell shares?
If shares can be bought and sold, should there be limits on how many shares an individual fisher
can acquire?
Should the government facilitate the purchase of shares by fishers who are unable to otherwise
afford them?
And, should shareholders be required to contribute financially to the management of the
fishery?

In drafting LAPP provisions, Congress not only had to take into account the pros and cons of
various forms of IFQ programs, but also it had to ensure that whatever form it ultimately chose was
consistent with the broader MSA. For example, National Standard One is that “conservation and
management measures shall prevent overfishing while achieving, on a continuing basis, the optimum yield
from each fishery for the United States fishing industry.” National Standard Five underscores the
importance of efficiency, but also provides that it cannot be the sole objective of any management measure.
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National Standard Eight requires that the choice of management measures should, where possible, provide
the sustained participation of fishing communities and minimize any adverse economic impacts (16 U.S.
Code § 1851).
Individual Quotas: The Economists’ Rationale
“In the sea fisheries the natural resource is not private property; hence the rent it may yield is not capable
of being appropriated by anyone” (Gordon, 1954).
The historical path of fishery regulation that led to LAPPs began with the application of economic
theories to the study and management of fishery systems. Fish stocks are classic examples of common-pool
resource (CPR) systems, resources for which it is difficult to exclude users, and where the use of the CPR
by one user can decrease the resource benefits for all users. CPRs may be managed via a variety of property
relations (e.g., no property, government or state property, common property, and private property). A CPR
with little to no effective restrictions on the right to participate is known as “open access.” In an open access
fishery, the immediate benefits of catching a fish go to the individual and, in deciding whether or not to
catch that fish, the individual will take into account their own costs. The problem is that individual fishers
often have very little incentive to consider the impacts of their decision on the entire stock of fish and on
other resource reliant individuals. To understand the practical impacts of this theoretical problem, assume
an open access fishery that has, at present, 100 fishers. If catching a fish is worth net $1.00 to our fishers,
but also reduces the long-term value of the fishery by $90.00 by impairing stock productivity, fishers will
rationally choose to catch the fish because they will make a ten-cent profit on it. ($1.00 – $(90.00/100.00)
= $0.10). In other words, participants in an open access fishery will rationally make individual decisions
contrary to the collective long-term health of the fishery, jeopardizing conservation efforts as mandated and
primary in the national standards for the MSA.
Open access fisheries can also lead to inefficient use of labor and capital. Although the term “open
access” suggests a free-for-all, many fisheries are actually “regulated commons,” in which government
managers set an overall annual limit on catch, then open fishing to all willing participants (see Box 2.1). In
this form of open access, fishers have a strong incentive to catch fish as quickly as possible because the
government will close the fishery once the overall annual limit has been reached. This form of management
is also known as the source of “derby fishing” or the “race to fish.” It leads competitive firms to invest in
labor and capital to catch fish as quickly as possible. Investments made in fishing speed represent a waste
of resources if the same amount of fish could be caught at a slower pace. Invariably, the quality of the fish
caught (and thus their value) in derby fisheries deteriorates because of gluts to the processing and
distribution parts of the supply chain. Rushing to catch fish can also create safety problems, because fishers
are motivated to fish quickly, discounting risks associated with bad weather or the condition of their vessels.
The proposal to use IFQs as part of fisheries management was a way to solve the excludability
problem while maximizing the aggregate producer surplus generated from the resource. Christy (1973)
suggested that the limited licenses be issued in terms of units of harvest (which could be effectively
controlled by a TAC) rather than in terms of vessels. Because the secure “privilege” to harvest a specified
amount of catch each year would eliminate the race to fish, the owner of the license could focus on arranging
fishing activity in time, place, and method to maximize the value of the harvest. As noted above, slower,
deliberate fishing can eliminate unnecessary costs and promote safety as well. It can also improve the
quality of fish landed, because fishers can take their time both catching fish and unloading catches at the
dock.
In the economic view, IFQ programs, depending on how they are structured, could have other
benefits as well. If the privilege to harvest a specific amount is indefinite in duration and the amount allowed
under each share is based on a percentage of the TAC, fishers would have more reasons to care about the
long-term sustainability of the fishery.

Prepublication Copy
Copyright National Academy of Sciences. All rights reserved.

The Use of Limited Access Privilege Programs in Mixed-Use Fisheries

Individual Quota Systems and LAPPs

31

BOX 2.1 Examples of Problems in Regulated Commons
The pre-IFQ Pacific halibut fishery is a classic example of what has been called “the tragedy of the regulated
commons.” The fishery was regulated by a total allowable catch (TAC) that was controlled with a season closure;
when the aggregate recorded catch approached the TAC a closure date was announced after which vessels could
not leave port. This created an incentive to change fishing behavior (i.e., move closer to shore as the closure date
approached, begin a final trip the day before the closure, and remain at sea longer than optimal). This behavioral
change had additional implications throughout the value chain as end-of-season product quality was compromised
(e.g., product was “deck-loaded” without ice), processing speed had to increase, and cold storage space had to
increase to accommodate the last landings of the season. The additional landings may have added revenue to the
trip, but economic gains were tempered by lower product price. In sum, while an aggregate TAC with close
monitoring can theoretically protect stocks from overexploitation (e.g., if the close-to-shore fishing areas are not
spawning grounds), the behavioral responses to that approach have indirect effects (inefficiencies and costs).
In this case, in the short run, the closures were generally effective at keeping catches close to the desired
levels. As a result, stock size increased and halibut fishing remained profitable; however, without controls on entry
this provided incentives for further entry, and of boats designed to maximize profits under the conditions of this
fishery (i.e., larger and more powerful boats that could catch fish faster). As a result, fishing seasons grew shorter
over time. This exacerbated the problem. Additionally, processors were motivated to build plants in remote ports
closer to the fishing grounds so as to increase their share of the catch even though the new plants were more
expensive to operate than plants on the mainland.
In some regions the halibut fishery ended up with a season of one or two days with far too many large boats
and processing plants and an inferior product because most of the catch had to be frozen during the short fishing
season then stored for sale throughout the year. It would have been more cost effective to use fewer boats and to
spread the catch over a longer season (and hence store the fish in the water until they were needed), process it
closer to the major markets, and produce a high-quality fresh product (Homans and Wilen, 2005).
The story is similar for the pre-IFQ Gulf snapper and grouper fisheries with some differences in the regulatory
histories. There was a TAC limit on catch put in place in 1990 after a period of only input controls in the 1980s,
and landing fish was directly prohibited when the TAC was taken. There was no indirect control through a season
closure. However, given the race to fish, the fleet grew and became more powerful, and the period over which the
limited amount of fish was landed was reduced. Eventually, a two-tiered licensing system was created that limited
red snapper landings, and red snapper seasons were separated from the rest of the reef fish complex (Solís et al.,
2015). The effects on the industry were generally the same as in the halibut fishery. The race to fish encouraged
the entry of larger and more powerful vessels able to catch the TAC very quickly. However, in this case there was
another problem caused by the existence of similar fisheries elsewhere in the United States and Latin America.
The reduced fishing period caused the domestic fishers to lose market access because they could not guarantee a
steady stream of harvest throughout the year. Restaurants and markets developed marketing strategies to try to
keep people coming back for the same product. Suppliers found that retailers would rather have a steady stream
of imported fish than a stream of local fish that was truncated when the quota was met. Once the names of the
imported fish were printed on the menus, it was often difficult to reintroduce domestic fish.

Individual transferable quota (ITQ) programs theoretically represent another twist on IFQs, even
though the terms IFQ and ITQ are often used interchangeably in the United States (see Figure 1.1).
Transferability means that the program allows holders of quota shares and/or the corresponding annual
allocations to sell or lease them to other fishers. By creating a market for the long-run privilege (i.e., shares)
or the corresponding short-run annual harvest (i.e., allocation), transferability can generate additional
efficiency gains. In the share market, buyers are those who assign a higher net value to the fish than sellers.
Net value is the difference between marginal cost of catching a fish and the price for which the fish (or the
opportunity to catch the fish) can be sold. If we assume that price is constant across the fishery (such as if
the market were to reach equilibrium), then shares and/or allocations should end up in the hands of those
participants who have lower marginal costs of catching fish. The total variable costs of fishing, integrated
under marginal cost curves and summed across the fishery, are minimized.
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The extent to which transferability can enhance efficiency gains, such as through markets reaching
equilibrium, will ultimately depend on the extent to which the markets have the characteristics to support a
perfectly competitive equilibrium (i.e., homogeneous good, many buyers and sellers, full information, and
no barriers to entry and exit). For at least some fisheries, these conditions will not be met. Transferability
also creates opportunities to address catch and management uncertainty in multispecies fisheries in which
vessels cannot perfectly target species under individual quota management and can use trading to quota
balance (i.e., fill their individual allocations of species without exceeding regulated limits).
In brief, fisheries economists predict that moving from a regulated commons (derby with a TAC),
or a regulated, open-access fishery, to an IFQ will eliminate the race to fish, thus reducing fishing costs,
improving safety, and giving fishers a greater incentive to care about the long-term health of the fishery. If
transferability is allowed, the resulting ITQ program can produce the benefits of IFQs while adding
additional efficiency gains. All of the cases in this study are ITQs, but we follow the standard practice in
the United States of using the term IFQ for them in the rest of this report.
Other Consequences of LAPPs
Our statement of task asks us to examine the positive and negative effects of the LAPPs that have
been implemented pursuant to the MSA. We focus on the ways features of LAPPs generate positive and
negative impacts within mixed-use fisheries.
For example, IFQ programs allow fishing enterprises to reduce costs because they can have more
control over when and how they fish. If they reduce capital and labor costs and increase profits, this can
benefit the shareholders, vessel owners, and fishing crews and may generate more wealth for the
community, depending on how the income is used. But there can be other consequences that are negative
for some. For example, some former hired captains and crew will no longer be employed, and some
equipment dealers or vessel maintenance companies might lose revenue. Both of these changes can affect
not only the individuals and companies that are directly affected, but the communities around them.
The use of transferable IFQs can create additional problems. In an IFQ fishery with no or limited
transferability, the government distributes the shares to fishers without charge; when fishers retire, for
example, they return their shares to the government, which then redistributes them. In an ITQ fishery, where
the quota shares are transferable, the retiring fishers can sell their shares on the market. The market for
shares created by ITQ programs raises important questions. For example, should one fisher be allowed to
purchase all of the shares in a fishery, thus potentially consolidating benefits to one community? And, what
if there are fishers who want to fish—because they have been trained to fish or because it is culturally
important to them—but who cannot afford to buy shares in the quota market? With respect to the former
question, LAPPs implemented in the United States are directed to consider restrictions to prevent excessive
consolidation. With respect to the latter question, there are several potential solutions such as improving
access to market information and sellers, establishing a grant or loan program, and providing job retraining.
Real-World Experience Informing the 2006 Amendments
The first major IFQ program was instituted in New Zealand in 1986 and served as an important
source of ideas for IFQs in the United States (Anderson, 1989). The first program in the United States was
the surf clam and ocean quahog fishery in 1990. The wreckfish fishery in this study was close behind, in
1991. These early experiments with IFQs came shortly after experiments with cap-and-trade programs in
the 1970s as a means to address other market failures in environmental management (Fowlie and Perloff,
2013; Tietenberg, 2002). The North Pacific halibut and sablefish IFQ system began in 1995. But in 1996
the U.S. Congress imposed a moratorium on new IFQ-like programs that lasted until 2002. In 2006
Congress reauthorized the MSA, Section 303A, with provisions for LAPPs (see Box 2.2). The concepts of
“catch shares” and LAPPs became widely used. In 2007, the Gulf of Mexico red snapper IFQ LAPP was
implemented, having been stalled by the moratorium. In 2009, the golden tilefish IFQ LAPP came into
effect, soon followed by an IFQ LAPP for New England Atlantic sea scallops and for Gulf of Mexico
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grouper and tilefish in 2010. All of these programs involved transferable individual quotas and are thus
technically ITQs. New England’s multispecies groundfish sectors, similar to LAPPs but managed on a
cooperative basis, began in 2010 as well. Between 1999 and 2011, the West Coast and North Pacific saw a
variety of programs with different structures, including cooperatives, permit stacking, and “rationalization,”
as well as the unique Western Alaska Community Development Quota Program (1992).1 Finally, the
individual bluefin quota (IBQ) program was created for managing bycatch of Atlantic bluefin tuna in 2015.2
As described above, IFQs were initially conceived of as policy tools used to address the open access
problem and promote the economic goal of efficiency by reducing overcapitalization. They have been called
“one of the great institutional changes of our time: the enclosure and privatization of the common resources
of the ocean” (Neher et al., 1989), and they continue to be praised as a practical solution to the excludability
problem for a common-pool resource and as a means to promote economic efficiency. However, the major
IFQ programs in New Zealand, Iceland, and the United States gained many critics. In Iceland, one of the
first countries to utilize IFQs on a broad scale, the programs have been described as “one of the most
contentious and tumultuous issues in Icelandic political history” (Helgason and Pálsson, 1998).
Social scientists studying the human dimensions of fisheries and fishing communities have critique
conceptualizations of IFQ systems that center on the goal of efficiency as leaving out or minimizing
considerations such as livelihood and community sustainability, social justice, and distributional equity,
among other goals that fisheries management policy could explicitly address. Numerous studies suggested
that IFQs, particularly those with transferability (i.e., the ITQs), fundamentally transform fishery systems
(e.g., Carothers and Chambers, 2012; McCay, 2004; McCormack, 2017; NRC, 1999b; Olson, 2011;
Pinkerton, 2015b; Pinkerton and Davis, 2015; Young et al., 2018).
For those and other reasons, including struggles between harvesters and processors over control of
quota (see Matulich and Clark, 2003), there was considerable resistance to IFQs in U.S. fisheries. Congress
placed a moratorium on them in U.S. fisheries in its 1996 reauthorization of the MSA and called for a study,
which was published as Sharing the Fish (NRC, 1999). Issues highlighted in Sharing the Fish and other
studies (e.g., GAO, 2004), as well as concerns of fishers, fishing communities, crew, processors, and
councils, fed into Congress’s next reauthorization, which went into effect in 2007 and included specification
of LAPPs (Iudicello and Lueders, 2016). Support for IFQs also expanded as environmental
nongovernmental organizations (NGOs) shifted position to become more in favor of them (e.g.,
Environmental Defense Fund, 2009; Pew Environment Group, 2009). A review of the NGO literature
showed that the term “catch share” was increasingly used along with the thesis that private ownership
promotes stewardship and conservation (Carothers and Chambers, 2012).3
After the 1996-2002 moratorium on IFQs, National Oceanic and Atmospheric Administration
(NOAA) policy shifted to promoting catch shares not only for efficiency but also “to help rebuild and

1

In the North Pacific region, some LAPPs are assigned to cooperatives; certain limited access fisheries allow
permit holders to use more than one permit on a vessel, which is called permit stacking; and the word “rationalization”
has been used to refer to particular cases of assigning individual quotas.
2
See https://www.fisheries.noaa.gov/national/sustainable-fisheries/catch-share-programs-council-region (accessed
December 28, 2020).
3
The committee was not tasked to examine the complex issue of the property status of IFQs and other LAPPs in
relation to conservation and has chosen not to do so given the priority of other questions. Macinko and Bromley (2003)
have criticized property claims for ITQs, but most scholars accept that they constitute quasi-property. Court cases and
legal scholarship show that they are best viewed as property for some purposes but not others (Iudicello and Lueders,
2016). They may be viewed as property in bankruptcy or divorce proceedings, and the privileges are considered
property for purposes of the Due Process Clause of the Fifth Amendment. Status as “property” in these regards may
help fishing groups intervene in court cases based on having property at stake. However, the MSA is clear that they
are revocable privileges assigned by government, and not private property with regard to the Takings Clause of the
Fifth Amendment. As a result, they are not subject to a takings claim against the government if the government revokes
the privileges.
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sustain fisheries and support fishers, communities and vibrant working waterfronts” (NOAA Fisheries,
2010). Furthermore, concerns about livelihood, social justice, and other social matters, highlighted in the
National Research Council (1999b) study, were reflected in the design of LAPPs (Stoll and Holliday, 2014).
The 2006 reauthorization of the MSA highlights the need for equity and fairness in allocation of individual
privileges, the importance of the social and cultural framework in their design and implementation, and the
need to address questions about transferability and new entrants.
Just as the initial evolution of IFQs was due to a process of adapting to limited entry programs, the
more recent evolution has involved learning and adapting to circumstances that influenced today’s
programs (McCay, 2004). For instance, early Canadian experiments in the Bay of Fundy underscored the
critical role of monitoring and enforcement, which delimits the use of IFQs (Burke and Macgillivray, 1990).
The New Zealand experience revealed risks of treating the allocations as complete property rather than
privileges and not fully understanding the full range of claimants to rights or privileges (De Alessi, 2012;
Guth, 2001; Stewart and Callagher, 2011). The initial New Zealand program for orange roughy showed the
wisdom of allocating percentages of an annual quota rather than specific amounts of fish, a practice now
widely followed (Boyd and Dewees, 1992). The first U.S. IFQ program, for surf clams and ocean quahogs,
dramatized how rapidly extreme consolidation of holdings might occur and the critical importance of the
initial distribution (Adelaja et al., 1998; McCay and Brandt, 2001), information about which fueled fisher
resistance to IFQs along the Atlantic seaboard. A British Columbia program raised questions about fairness
to crew members and potential new entrants in the manner in which the cost of leasing or buying shares is
allocated (Pinkerton and Edwards, 2009).
The IFQ program for crab in the Bering Sea and Aleutian Islands included a number of features to
address distributional concerns and support fishing communities: including allocating some quota share to
captains, vesting processing quota share in processors to preserve historic landings patterns (which required
special legislation), and an arbitration mechanism for ex-vessel harvesters designed to preserve the historic
division of rents between processors and harvesters. Still other programs have design features intended to
protect small-scale and owner-operator fishing enterprises and, by implication, fishing communities. For
example, the North Pacific halibut and sablefish IFQ program adopted in 1995 has provisions designed to
maintain the owner-operator structure of parts of the industry such as quota caps, transfer limitations, and
rules on quota leasing (Szymkowiak and Himes-Cornell, 2015). However, there have been dramatic shifts
in access to the halibut fishery as a result of the IFQ program, particularly the loss of access rights in rural
and Indigenous communities (Carothers, 2010; Carothers et al., 2010; NPFMC, 2016). For example, in the
Gulf of Alaska region communities are excluded from the Community Development Quota program in
western Alaska (see Haapala, 2019; NRC, 1999a; Pinkerton and Langdon, 2019). In 2004, a new
community quota purchase program began for the Gulf of Alaska to address these inequities, but has been
largely unsuccessful in returning fishing rights to longstanding halibut-dependent communities in the Gulf
region (Carothers, 2011; Langdon, 2008; Langdon and Springer, 2007; NPFMC, 2010; Richmond, 2013;
Sea Grant Alaska, 2009; Soliman, 2015).
Congress Creates Its Own Brand of IFQs: LAPPs
The LAPP provisions in Section 1853a of the MSA represent Congress’s attempt to balance the
potential benefits and costs of catch share programs, particularly IFQs, including ITQs.
Issues in Designing an Individual Fishery Quota Program
Transferability
A major choice that law and policy makers need to make when implementing an IFQ program is
whether to make the privileges transferable, that is, to allow permit holders to buy and sell or lease privileges
as an ITQ. A program allowing managers to grant fishers nontransferable rights can produce many benefits;
however, adding transferability to the picture creates other kinds of potential benefits, including the
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possibility of making fishing more efficient and profitable for fishers through trading. Transferability also
creates opportunities to address catch and management uncertainty in multispecies fisheries in which
vessels cannot perfectly target a menu of individual species allocations under individual quota management
and can thus use trading to quota balance. These potential benefits, though, could come at a cost, including
reduced access and lost employment if excess downsizing occurs, and with it excess consolidation of
ownership and control. A decision to allow transferability in part reflects law and policy makers’ judgment
of the relative importance of efficiency, access, and employment opportunities in the fisheries within their
respective jurisdictions.
The question of whether shareholders can buy, sell, or lease individual shares is of enormous
significance. If the shares are transferable, there may be efficiency gains but they also may be accumulated
and consolidated into fewer entities. In addition, the use of shares can be effectively consolidated by
collaboration within families (and extended families), companies, communities, and fish houses although
consolidation is to be addressed by accumulation caps. The standard characterization in the fishery
management plans implies that shareholders are distinct individuals with a single investment making
independent decisions. However, often “shareholders” can often be individuals, firms, or partnerships, and
the link between shareholding entities and actual fishing enterprises is not clear and can be complicated by
intractable relationships (e.g., families).
Although it can generate efficiency gains, creating a market for IFQs and making them the
prerequisite for participation in a fishery can result in social costs in the form of loss of access for certain
groups of fishers and communities, reduced employment, the creation of political power due to enhanced
profitability for those holding the privileges and loss of power for those without, and high barriers to new
entrants to the fishery.
Scope of Program: To Whom Should the Rights Be Allocated?
From a long-run economic efficiency point of view, if the rights are transferable, it should not
matter how the rights are initially allocated. With a perfectly competitive market there will be incentives
for the more efficient producers to purchase or lease rights from the less efficient producers. The incentives
for these trades will continue until the allowable harvest is landed by the entities that can do so at the highest
net present value of the quota shares.
Although in theory LAPP systems could allocate quota to a wide array of interest groups, in
practice, there are no individual quota programs that include this wide a range of users to date. In fact,
almost all quota programs are limited to the commercial fishing sector, exceptions being a few for the forhire sector (e.g., for Alaska halibut) and some collaborative arrangements with environmental
organizations. For example, The Nature Conservancy worked with fishers to establish a risk pool for
bycatch of low-quota species in the West Coast groundfish LAPP (Kauer et al., 2018).4 There would seem
to be several reasons that quota programs are mostly limited to the commercial sector. First, it will often be
the case that net value per fish varies more between sectors than within sectors. For example, while the
commercial sector, under the assumption of constant price, tries to minimize costs of catching fish to
maximize profits, recreational fishers are seeking to maximize their net utility from the fishing experience.
Because users value quota for different purposes, a transferable quota system that included both recreational
and commercial fishers could lead to large shifts in holdings between traditional commercial versus
recreational sectors, especially if less commonly measured and considered values (particularly in the long
run) were discounted. Ideally the transferrable market system would fully incorporate the social values
generated by the existence of each sector, including the provision of food to sustain a local community and
community stability, through employment and ancillary businesses in many aspects of the commercial
fishery. However, existing transaction markets only capture private benefits and costs (although social
factors could be explicitly incorporated through resource rents). Second, the market for shares can only
4

See https://www.nature.org/en-us/about-us/where-we-work/united-states/california/stories-in-california/califor
nia-groundfish-project (accessed July 16, 2021).
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function where potential buyers believe that shares represent the only lawful (or practically lawful) way to
catch fish. Enforcement is easiest in commercial fisheries because of the relatively small numbers of
participants and the ease of tracking commercial catches. Other sources of fish mortality, such as
recreational fishing or pollution, are much harder to monitor and regulate effectively. Recreational fishing
involves large numbers of participants who are very heterogeneous, highly dispersed, do not have to use
marinas, and are somewhat unpredictable in behavior, adding to enforcement challenges.
The economic perspective is dominant in the design of LAPPs. However, equity and environmental
justice considerations could support giving rights to those who are highly dependent, were historically and
remain deeply engaged in the fishery, have cultural ties to fishing, and so forth. For example, the LAPP
provision in the MSA requires an effort to “promote the sustained participation of small owner-operated
fishing vessels and fishing communities that depend on the fisheries.” Sustained participation is also at the
heart of grandfathering people into such systems; historical participants have invested in their operations,
in their vessels, in training crew, and (in some cases) in developing their markets. A more open definition
of who is eligible to participate can disadvantage smaller operators and those supporting fishing
communities as larger operations and outside investors compete to be shareholders.
Initial Allocation
In order for an individual quota system to work, the government must at the outset create shares
and then distribute those to vessel owners or other stakeholders. The manner of initial allocation has
tremendous implications for the distribution of benefits from IFQs, and hence the political acceptability of
the program itself given entrenched power structures. It may also, under certain conditions, influence the
final outcome of who holds rights and harvests the quota—thereby influencing efficiency as well. In
principle, with well-functioning markets for quota and free transferability, the initial allocation formula
may be irrelevant to the final ownership since quota can easily find its way to those who can harvest it most
efficiently. This “independence property” has some empirical support from cap-and-trade pollution markets
(Fowlie and Perloff, 2013), but has not been extensively studied in fisheries. In practice, relatively small
numbers of fishers, potential market power, and information failures may all serve as transaction costs in
IFQ markets, causing the initial allocation to matter for the realized efficiency.
The economists’ preferred method for the initial distribution of shares would likely be some form
of auction, again helping to ensure that shares move to their highest and best use, and reduce the problem
of windfall profits, whereby the initial recipients of shares have an advantage in subsequent trading.
Auctions also have the beneficial effect of taking government officials out of allocation decision making
(at least at the firm level), thereby limiting the potential for both actual bias and complaints about bias.
Because they generate revenue, auctions ensure that the public receives some compensation for the fish it
is handing over for private profit, making fishery management more in line with other publicly managed
extractive resources, such as mineral and oil leases.
Despite these benefits, there are legitimate concerns about the impact of auctions on the
demographics of a fishery. To start, the potential effects of an auction on the fishery resemble the effects
of transferability: the winning bidders will be, all other things being equal, those with the highest net present
value and the greatest access to capital. Risk preferences are also an issue as there is no guarantee that the
programs will continue in the future. Auctions would also favor fishers who have been in the fishery longest
and whose cost structure (e.g., absence of boat payments, supports higher bids through their access to
capital). While this could be efficient, it would also lock in the status quo, as defined by some measure of
historical participation and, perhaps, investment concerns about the impacts of consolidation on fishing
communities. However, the use of auctions implies that the historical participants, which perhaps
advantaged some in many ways, would be paying for their shares and those funds could be used to provide
subsidies or loans to those seeking entry in subsequent years in order to address socioeconomic priorities
of the fishery.
The most commonly used approach to the initial allocation of shares is to base the distribution
formula on each individual’s historical catches. While this approach is simple and fair in concept because
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it is grounded in a form of reliance interest, it is controversial because it requires managers to define
“history.” Specifically, managers must determine which (and whose) history counts. It is typical, for
example, to exclude several years of recent fishing history in calculating share allocations. The purpose of
excluding this history is to remove fishers’ incentive to increase catches while the individual quota plan is
being developed. While this makes sense, it may also unfairly punish fishers who simply happened to do
well during that time period or are new to the fishery. It is also the case that extending the time period for
eligibility to allow fishers to each pick their best years over a long time horizon means that, on average, the
associated/implied annual TAC would need to be higher and, as a result, the shares each receive will be
less than what could be optimal.
A politically determined approach to allocation, as opposed to a market-driven approach such as
auctions, opens the door to favoritism or, at least, the perception of favoritism on the part of government
decision makers. At the same time, a political approach does not guarantee but allows for the possibility
that decision makers can structure the initial demographics of the fishery in a way that fairly takes into
account the social benefits of certain distribution patterns. Because assessments of efficiency and fairness
inevitably include subjective judgments, there is no objectively optimal approach to allocation.
Management Costs
Fisheries management costs money. Proper management requires good science about all of the
dimensions of fishery systems. Moreover, no management scheme can be effective without some level of
enforcement. In most U.S. fisheries management, the government bears the costs of science and
enforcement. IFQ programs, specifically those in which shares are marketable, create private wealth by
permitting costs to be rationalized. Given enhanced profitability (and the public nature of the underlying
resource), it is reasonable to suggest that the fishing industry should pay some or all management costs.
While there are obvious benefits to the public from shifting costs to private parties, the arrangement
can be viewed as leading to shareholder “ownership” of science and enforcement. Nonshareholders, such
as recreational fishers in many cases, could be concerned that science and enforcement efforts would be
focused on ensuring shareholder success instead of the success of the fishery more generally.
Accessibility (for future entry into program)
By imposing a new cost on potential entrants into the fishery—the cost of purchasing shares from
an existing shareholder—IFQ programs may increase barriers to entry, even when there are existing entry
costs such as limited entry permits. A barrier to entry, whether it be a formal right or an informal sanction,
is necessary to solve the exclusion problem. Higher barriers will have the greatest effect on younger and
less experienced fishers, who in a more traditionally managed fishery would have the opportunity to learn
and earn their way to success. In many communities, fisheries have long offered economic opportunities to
people without much formal education and training, to those without resources, as well as to immigrants
and other disadvantaged groups. In some areas, there are few other occupations available. However, in
places where absence of exclusion led to overfishing, these opportunities with low costs of entry may
become less economically viable over time.
How Congress Addressed the Issues in Section 1853a
Transferability and Limits on Transfer
Although Section 1853a(b)(4) establishes that LAPP permits do not constitute property, Section
1853a(c)(7) expressly allows councils to make LAPP permits transferable. Consistent with the general
theory of ITQs, transferability will reduce capacity by facilitating trades between more- and less-efficient
fishers, making it possible for the more efficient to buy out the less efficient.
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Due to other policy goals, including food security and job protection, the MSA limits potential
efficiency gains by limiting transferability. In Section 1853a(c)(1)(D), Congress artificially limited the size
of markets for LAPP permits by prohibiting them from being transferred to “any person other than a United
States citizen, a corporation, partnership, or other entity established under the laws of the United States or
any State, or a permanent resident alien.” Section 1853a(c)(5)(D) requires the Councils or the Secretary,
depending on which is developing the LAPP, to “ensure that limited access privilege holders do not acquire
an excessive share of the total limited access privileges in the program.” Pursuant to that section, all LAPPs
must “establish a maximum share, expressed as a percentage of the total limited access privileges, that a
limited access privilege holder is permitted to hold, acquire, or use” and can “establish any other limitations
or measures necessary to prevent an inequitable concentration of limited access privileges.”
Scope of Program: To Whom Should Rights Be Allocated?
The MSA does not require the inclusion of all fishery users in any LAPP. The MSA does provide
for two types of LAPPs—for “fishing communities” and “regional fishery associations”—that allow for the
inclusion of a wide range of direct and indirect users, including “residents who conduct commercial or
recreational fishing, processing, or fishery-dependent support businesses within the Council’s management
area.”5
The scope of any LAPP is likely to be closely correlated to the specific fishing sectors that drove
its creation in the first place. The MSA, in Section 1853a(c)(6) (“Program Initiation”), lays out the process
by which LAPPs are generally to be created. The process of establishing a LAPP can be initiated either by
one of the Councils or by a petition submitted by fishers. The MSA does not define the term “fishermen”
or “fishers.” Section 1853a(c)(6)(B) does, however, state that petitions can be submitted only by “group[s]
of fishers constituting more than 50 percent of the permit holders, or holding more than 50 percent of the
allocation, in the fishery.”
The MSA creates special process requirements, in the form of referenda, for certain fisheries in the
Gulf of Mexico and New England.6 The Gulf of Mexico provision requires a majority vote of those who
“substantially fished” the species in question. The New England provisions require a two-thirds vote among
a stakeholder group that includes not just fishers who hold allocation or permits but also “crew members
who derive a significant percentage of their total income from the fishery.”
Initial Allocation
As noted, the initial allocation of shares in an individual quota fishery will often be hotly contested
because the distribution of shares is the distribution of wealth (rent). Congress chose to make initial
allocation decisions political rather than market driven. In Section 1853a(c), the MSA mandates that the
Councils “establish procedures to ensure fair and equitable initial allocations, including consideration of
current and historical harvests; employment in the harvesting and processing sectors; investments in, and
dependence upon, the fishery; and, the current and historical participation of fishing communities.” While
meeting these criteria would require the input of quantitative information (such as data on historical
catches), the final decision is a policy one. In choosing which years to include as relevant history, for
example, the Councils must make subjective judgments. It should be noted that while the MSA allows the
Councils to use auctions for initial (or subsequent) allocation, those auctions must be structured to meet the
above-listed requirements relating to “fair and equitable allocation.”7

5

16 U.S.C. § 1853a(c)(3)(A)(III).
16 U.S.C. § 1853a(c)(6)(D).
7
16 U.S.C. § 1853a(d)(1).
6
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In order to help mitigate impacts on fishery participants who end up on the outside of the LAPP,
the allocation provisions in the MSA require that the Councils “consider the basic cultural and social
framework of the fishery,” with attention to the needs of smaller owner-operated fishing vessels and
fisheries dependent fishing communities. This includes (i) the development of policies to promote the
sustained participation of small owner-operated fishing vessels and fishing communities that depend on the
fisheries, including regional or port-specific landing or delivery requirements; and (ii) procedures to address
concerns over excessive geographic or other consolidation in the harvesting or processing sectors of the
fishery. In addition, there is a requirement that a LAPP develop an appeals process.
Accessibility (for future entry into program)
The MSA contains various provisions meant to facilitate entry into LAPPs, both from the outset
and after the program and the market for permits have begun to operate. Section 1853a(c)(5)(C)
(“Allocation”) requires the Councils to “include measures to assist, when necessary and appropriate, entrylevel and small vessel owner-operators, captains, crew, and fishing communities through set-asides of
harvesting allocations, including providing privileges, which may include set-asides or allocations of
harvesting privileges, or economic assistance in the purchase of limited access privileges.”
Section 1853a(g) gives the Councils the option of creating a fund in order to facilitate entry:
(1) IN GENERAL.—A Council may submit, and the Secretary may approve and implement, a
program which reserves up to 25 percent of any fees collected from a fishery under section
304(d)(2) to be used, pursuant to section 53706(a)(7) of title 46, United States Code, to issue
obligations that aid in financing—
(A) the purchase of limited access privileges in that fishery by fishermen who fish from small
vessels; and
(B) the first-time purchase of limited access privileges in that fishery by entry level fishermen.
(1) ELIGIBILITY CRITERIA.—A Council making a submission under paragraph (1) shall
recommend criteria, consistent with the provisions of this Act, that a fisherman must meet
to qualify for guarantees under subparagraphs (A) and (B) of paragraph (1) and the portion
of funds to be allocated for guarantees under each subparagraph.
Management Costs
The MSA requires LAPP permit holders to pay for costs related to the program:
In establishing a limited access privilege program, a Council shall—
(2) develop a methodology and the means to identify and assess the management, data collection
and analysis, and enforcement programs that are directly related to and in support of the
program; and
(3) provide, under section 304(d)(2), for a program of fees paid by limited access privilege holders
that will cover the costs of management, data collection and analysis, and enforcement
activities. Cost recovery fees may not exceed three percent of the annual ex-vessel value of fish
harvested by a program subject to a cost recovery fee.8

8

The NMFS has determined that only incremental costs attributable to the LAPP are subject to cost recovery.
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BOX 2.2 Select Provisions of Section 303A: Limited Access Privilege Programs
(a) IN GENERAL.—After the date of enactment of the Magnuson-Stevens Fishery Conservation and
Management Reauthorization Act of 2006, a Council may submit, and the Secretary may approve, for a fishery
that is managed under a limited access system, a limited access privilege program to harvest fish if the program
meets the requirements of this section.
(b) NO CREATION OF RIGHT, TITLE, OR INTEREST.—Limited access privilege, quota share, or other
limited access system authorization established, implemented, or managed under this Act—
(1) shall be considered a permit for the purposes of sections 307, 308, and 309;
(2) may be revoked, limited, or modified at any time in accordance with this Act, including revocation if the
system is found to have jeopardized the sustainability of the stock or the safety of fishermen;
(3) shall not confer any right of compensation to the holder of such limited access privilege, quota share, or
other such limited access system authorization if it is revoked, limited, or modified;
(4) shall not create, or be construed to create, any right, title, or interest in or to any fish before the fish is
harvested by the holder; and
(5) shall be considered a grant of permission to the holder of the limited access privilege or quota share to
engage in activities permitted by such limited access privilege or quota share.”
(c) REQUIREMENTS FOR LIMITED ACCESS PRIVILEGES.—
(1) IN GENERAL.—Any limited access privilege program to harvest fish submitted by a Council or
approved by the Secretary under this section shall—
…
(G) include provisions for the regular monitoring and review by the Council and the Secretary of the
operations of the program, including determining progress in meeting the goals of the program and this
Act, and any necessary modification of the program to meet those goals, with a formal and detailed
review 5 years after the implementation of the program and thereafter to coincide with scheduled
Council review of the relevant fishery management plan (but no less frequently than once every 7 years);
…
(5) ALLOCATION.—In developing a limited access privilege program to harvest fish a Council or the
Secretary shall—
(A) establish procedures to ensure fair and equitable initial allocations, including consideration of—
(i) current and historical harvests;
(ii) employment in the harvesting and processing sectors;
(iii) investments in, and dependence upon, the fishery; and
(iv) the current and historical participation of fishing communities;
(B) consider the basic cultural and social framework of the fishery, especially through—
(i) the development of policies to promote the sustained participation of small owner-operated
fishing vessels and fishing communities that depend on the fisheries, including regional or
port-specific landing or delivery requirements; and
(ii) procedures to address concerns over excessive geographic or other consolidation in the
harvesting or processing sectors of the fishery;
(C) include measures to assist, when necessary and appropriate, entry-level and small vessel owneroperators, captains, crew, and fishing communities through set-asides of harvesting allocations,
including providing privileges, which may include set-asides or allocations of harvesting privileges,
or economic assistance in the purchase of limited access privileges;
…
(7) TRANSFERABILITY.—In establishing a limited access privilege program, a Council shall—
(A) establish a policy and criteria for the transferability of limited access privileges (through sale or
lease), that is consistent with the policies adopted by the Council for the fishery under paragraph (5);
and
(B) establish, in coordination with the Secretary, a process for monitoring of transfers (including sales
and leases) of limited access privileges.
SOURCE: 16 U.S.C. § 1853a.
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3
Progress in Meeting Goals of LAPPs and Magnuson-Stevens
Fishery Conservation and Management Act
as Determined by Program Reviews

Limited Access Privilege Programs (LAPPs) are systems of managing federal fisheries.
Participation in these programs is limited to only those satisfying certain criteria (often referred to as
eligibility criteria; 16 U.S.C. § 1802 (27)) and federal permits are issued to harvest a quantity of fish as
represented by a portion of the total allowable catch (TAC) that is held for exclusive use by a person in
each fishing season or year. These privileges are often referred to as individual fishing quotas (IFQs) since
they are held by individual people, businesses, or other distinct entities such as cooperatives or fishing
communities. However, the law excludes Alaska’s community development quotas and New England’s
multispecies groundfish sectoral allocations from designation as LAPPs, although they too are
acknowledged as catch shares that assign exclusive shares of a quota to entities. While the proportional IFQ
shares held by any one individual do not change over time unless they have been subject to sale, each
change in seasonal or annual TAC results in differing quantities of quota (often referred to as annual
allocation) that the holders can harvest.
The implementation of a LAPP begins with the specification of eligibility conditions that determine
what types of stakeholders a LAPP includes and which ones are ultimately issued federal permits (e.g., if
catch histories are required). LAPPs are always implemented with stated goals and intended outcomes. As
such, the programs are often characterized by additional rules and regulations designed to help track the
progress of the program and increase the probability that stated goals and outcomes are met. Some of the
more common components of LAPPs include enhanced monitoring systems to track landings, whether
quota shares and/or the associated allocations are transferable (and between whom), and whether they only
apply in certain sectors of a fishery (i.e., not to all participants).
This chapter first summarizes a set of overarching criteria that LAPPs must address as specified in
the Magnuson-Stevens Fishery Conservation and Management Act (the MSA). For each LAPP, this chapter
then provides brief background information on the fishery or fisheries and summarizes progress toward
meeting the overall goal and objectives of their unique LAPP as concluded in the most recent program
review. As the program reviews include recommendations, those are summarized as well. Although each
of the LAPPs reviewed occurs in a mixed-use fishery, neither the specific LAPP objectives nor the reviews
address this feature of the programs nor do they address distinctions and relationships between federal and
state management of the species involved.
Overall MSA and LAPP Goals
As noted, the MSA, 16 U.S.C. § 1801 et seq., contains Section 1853a, entitled “Limited Access
Privilege Programs.” Specifically, Section 1853a(c) includes requirements that every LAPP shall
●
●
●
●
●

assist in rebuilding a stock if it is overfished;
contribute to reducing overcapacity if the fishery is overcapitalized;
promote safety, fishery conservation, and management, and social and economic benefits;
prohibit any person other than a U.S. citizen, corporation, partnership or other entity, or a
permanent resident alien from acquiring a privilege to harvest fish;
require that all fish harvested be processed on vessels of the United States or on U.S. soil;
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●
●
●

specify the goals of the program;
include provisions for regular monitoring and review by the Council and the Secretary of the
operations of the program;
include an effective system for enforcement, monitoring, and management; and
include an appeals process for administrative review of decisions regarding initial allocation of
limited access privileges.

Under the MSA, LAPPs are “privileges” and were specifically titled as such to emphasize the
conditional nature of the program in general and, by extension, any “rights” granted as a component of the
program.1 As such, any LAPP can be limited, modified, or revoked at any time; however, if a program has
met or is meeting its stated objectives then it will likely remain.2
LAPPs established after January 12, 2007, including those reviewed in this study, must be reviewed
periodically.3 The National Marine Fisheries Service (NMFS) guidance for these “formal and detailed”
reviews dictates that they evaluate (1) “whether or not the catch share program objectives were met”; and
(2) “various components of the catch share program” (Morrison, 2017a,b).
With regard to the reviews, the MSA states that the first review will be 5 years after implementation
and thereafter reviews will coincide with the review of the umbrella Fishery Management Plan (FMP) but
no longer than every 7 years. It also states that they include progress in meeting program goals and goals
of the MSA and that they be “formal and detailed”; however, there is no language that specifies what
information should be included or how success in addressing the program goals or objectives should be
assessed. Guidelines for the review process were formalized in NMFS Procedure 01-121-01 (Morrison,
2017b) and will undergo review in December 2023. The Guidelines call for the establishment of a review
team and the inclusion of external input, in addition to eight elements that must be addressed in each that
are intended to produce a document that is fairly comprehensive in scope. While the development of the
catch share program will have included an analysis of the program’s expected benefits in the Fishery
Management Plan, the LAPP reviews are to be “a retrospective evaluation of an established program,”
which “is to describe and analyse the effects that have actually taken place since the ‘baseline’ time period”
(Morrison, 2017b).
Progress by Fishery
This section provides background information on each LAPP addressed in this document, then
summarizes the findings of the most recent progress review. These reviews are produced by the Fishery
Management Council responsible for managing the program, with significant input from the responsible
National Oceanic and Atmospheric Administration (NOAA) regional office and regional science center.
The LAPPs are solely for the commercial sectors in these mixed-use fisheries. There are separate and
parallel management systems, primarily with “output” controls (such as bag limits, size limits, and season
specification) for recreational and for-hire sectors, which are usually open access. Only rarely, as is the case
of bluefin tuna, do these sectors require limited access permits. Moreover, some commercial fishing and
the majority of recreational fishing take place in state waters, particularly in the cases of Gulf reef fish.
These dimensions of the overall fishery systems and the fishers and fishing activity associated with them
are not included in the mandatory LAPP reviews, limiting the utility of the reviews for assessing the impacts
of the LAPPs on noncommercial sectors of the mixed-use fisheries. But they are major sources of
information for their impacts on commercial fisheries.
This chapter summarizes the findings of the last official periodic review that assess progress at
meeting LAPP-specific goals and anticipated benefits, and the associated conclusions of the review (i.e.,
impacts to date and recommended changes or issues that remain). It does not delve into suggestions for
1

16 U.S.C. § 1853(b).
16 U.S.C. § 1853a(f)(1).
3
16 U.S.C. § 1853a(c)(1)(G).
2
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further improvements, but does highlight the final recommendations of each review that could prove helpful
in providing guidance for the tracking and evaluation of LAPPs in mixed-use fisheries.
Red Snapper (Gulf of Mexico)

FIGURE 3.1 Scientist and two red snapper collected in the Northern Gulf of Mexico.

The Fishery and Its LAPP
Red snapper (Lutjanus campechanus) are distributed from North Carolina to Brazil, with major
fisheries occurring in the Gulf of Mexico (off the United States and Mexico) and in the South Atlantic
regions of the United States (Patterson et al., 2007). Red snapper are early maturing (by age 2) but can live
in excess of 40 years and obtain lengths of 1 m and weights of up to 23 kg (see Figure 3.1). Adult fish
generally move only short distances although juvenile fish migrate from nursery areas on sand bottom
habitats to hard structures including both naturally occurring rock and coral outcroppings, and constructed
habitats including oil and gas infrastructure and artificial fishing reefs. The species supports valuable
commercial and recreational fisheries in U.S. waters, including in the Gulf of Mexico, where the stock is
regulated by the Gulf of Mexico Fishery Management Council (GMFMC).

Prepublication Copy
Copyright National Academy of Sciences. All rights reserved.

The Use of Limited Access Privilege Programs in Mixed-Use Fisheries

44

The Use of Limited Access Privilege Programs in Mixed-Use Fisheries

Over most of the recent history of red snapper fisheries in the Southeast United States, stocks have
been determined to be overfished (stock sizes below biomass thresholds) and overfishing (harvest rates in
excess of limit reference points) was occurring. Commercial and recreational fisheries in the Gulf of Mexico
have separate target catch allocations, with 51% allocated to commercial fisheries and 49% to recreational
sectors (Patterson et al., 2007). Two major gear types are used in the commercial fishery: vertical longlines
(“bandit” gear) and demersal longlines, which consist of a series of baited hooks targeting relatively large
fish (Scott-Denton et al., 2011). Small
quantities of red snapper are landed via rod
and reel and spearguns. There is also some
bycatch of mostly juvenile red snapper from
shrimp fisheries in the Gulf. Recreational
fisheries for red snapper in the Gulf are
primarily by hook and line.
Prior to the introduction of the IFQ
program for red snapper in the Gulf of
Mexico in 2007, the commercial fishery was
regulated through a series of ever more
Image of red snapper (Lutjanus campechanus).
restrictive commercial trip limits, closed
SOURCE: NOAA Fisheries.
seasons, gear restrictions, size limits, and
closed areas both as conservation restrictions for red snapper (SEDAR, 2018) and associated fish species,
and to protect sea turtles accidentally caught in the fishery. The first fishery management plan for this
fishery was implemented by the NMFS in 1984, with no bag limits on recreational fishing, and a 13-inch
minimum size. The only restrictions on the commercial fishery in 1984 were prohibitions on pot and trap
fisheries. The first recreational bag limit was implemented in 1990 (seven fish), which was reduced
successively to two fish beginning in 2007, which endures today.
The red snapper stock is periodically assessed through the Southeast Data Assessment and Review
(SEDAR) process and the annual catch limits and distributions to each sector (commercial and recreational)
are determined by the Science and Statistical Committee and recommended to the GMFMC (Council).
The red snapper stock in the Gulf of Mexico is assessed as two components (east and west of the
Mississippi River Delta). The overall stock biomass has increased substantially in the past decade, although
the western component is larger and continues to grow, whereas the eastern component has leveled off in
recent years (SEDAR, 2018). Most red snapper catch is derived from the eastern component (Alabama,
Florida, and Mississippi). In 2020 an effort to estimate the total number of red snapper in the Gulf of Mexico
was referred to as the “Great Red Snapper Count,” which resulted in a number that was larger than recent
SEDAR assessments (Stunz et al., 2021). The Council is currently considering how this new scientific
information can be incorporated into the setting of the annual catch limit given that the data, modeling, and
results did not go through the standard SEDAR peer-review process.
In the Gulf of Mexico commercial red snapper fishery, which is the sector now managed by a
LAPP, red snapper is part of a broader reef fish fishery that consists of numerous other species (i.e.,
amberjacks, triggerfish, porgies, tilefish, and a number of other species including other snappers and
groupers). Weighted vertical lines or longlines are the main harvesting techniques. As mentioned
previously, the fishing grounds are located throughout the Gulf of Mexico near reef structures, often more
than 100 miles offshore, and fishers typically visit multiple locations on a single trip (Weninger and Waters,
2003). Red snapper, vermillion snapper, red grouper, and shallow water grouper species are the most
intensively harvested by weight.
The original FMP simply banned certain fishing techniques deemed harmful to the marine
environment. Prior to the 2007 implementation of the IFQ program, the main management tools for the
commercial sectors of the fishery were overall fishery quotas, closed seasons, area and gear restrictions,
and trip limits. From 1990 to 2006 the FMP used a TAC, distributing 51% and 49% to commercial and
recreational harvesters, respectively (a distribution that continues today), as the primary management tool.
During these years, the commercial quota ranged from 2.04 million pounds to 4.65 million pounds and once
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the quota was landed, the season ended. This type of control led commercial participants to race to harvest
as they tried to maximize their share of the catch before the season closed. As a result, the season averaged
a relatively short 77 days from 1996 to 2003 (NMFS, 2008).
In addition to shorter seasons, compressed markets, and lower prices and revenue (Ropicki, 2013),
the race to fish led fishers to ignore inclement weather. In April 2001 the fishing vessel Wayne’s Payne
sank off Marsh Island, Louisiana, and the captain cited the open red snapper season as the reason for fishing
under hazardous conditions (Weninger and Waters, 2003).
In 2007, the GMFMC implemented Amendment 27 to the Reef Fish Fishery Management Plan that
created an IFQ system for the commercial sector of the red snapper fishery (Ropicki, 2013). The program
distributed total allowable catch based on catch history. Each fisher’s individual quota share could be
transferred to, or purchased by, anyone, although the amendment limited quota share trading to reef fish
permit holders for the first 5 years of the program. Harvesting of quota still requires a reef fish permit
(NMFS, 2012). Reef fish permit holders can harvest either the quota allocation resulting from shares they
own, or they can lease in pounds of quota allocation each year (i.e., there are two transfer markets, one for
share ownership and another to lease allocation in pounds). As a result, there are at least six distinct types
of commercial participants based on whether the participant fishes, whether they own shares, and whether
they participate in the allocation market. Due to these differing behaviors, post-LAPP operation of the
fishery varies among categories of fishers (Ropicki et al., 2018).
The most dramatic change in fishery regulations with respect to the commercial fisheries was an
increase from 100 days per year or less throughout most of the 1990s and early 2000s to a fish-on-demand
system under the IFQ (NOAA Fisheries, 2021). This new system eliminated the race to fish and the
necessity to fish during very restrictive seasons even when conditions were adverse.
In 2007 the reef fish regulations for recreational fishing of red snapper included a two-fish-perperson bag limit (down from five fish in 2000-2006), a recreational size limit of 16 inches, and a reduction
in the total recreational quota to 3.18 million pounds from the previous year’s quota of 4.47 million pounds
(SEDAR, 2018). Additionally, there were a number of seasonal and permanent area restrictions in force,
but these did not change in 2007.
Assessment of Meeting Goals and Objectives
The red snapper IFQ program was implemented via Amendment 26 to the Reef Fish FMP. Box 3.1
summarizes the goals and anticipated benefits of this program, which was implemented on January 1, 2007.
The red snapper IFQ program, which accompanies a major decline in total allowable catch, sought
to achieve a reduction in overcapacity and to mitigate derby fishing conditions. The 5-year review published
in April 2013, the most recent available, concluded “that progress in addressing these objectives have been
made” (p. 58). The conclusions by type of impact and any needed or potential changes that should be
considered as noted in the 2013 review are summarized in Table 3.1.
BOX 3.1 Goal and Anticipated Benefits of the Red Snapper IFQ Program
Program Goal
“… reducing overcapacity and eliminating the problems associated with derby fishing.” (Gulf of Mexico Fishery
Management Council, 2013)
Anticipated Benefits
“increased market stability, elimination of fishing season closures, increased flexibility for fishing operations,
cost-effective and enforceable management of the red snapper commercial sector, improved safety at sea (balance
of social, economic, and biological benefits from the red snapper commercial sector). Additionally, … provide
direct and indirect biological benefits to the red snapper population and other marine resources by eliminating
quota overages and reducing bycatch and discard mortality.” (Amendment 26)
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TABLE 3.1 Red Snapper IFQ 5-Year Review Conclusions by Type
Recommended Changes or Issues
That Remain

Type of Impact

Impacts to Date (April 2013)

Participant Consolidation and
Overcapacity

● Moderate success reducing overcapacity

CHANGE: continue to reduce fleet
capacity

Achievement (or Harvesting) of
Optimum Yield (OY)

● Success in reducing quota overages, consistent
with the achievement of OY

CHANGE: address inactive accounts
that account for as much as 1.5% of the
commercial quota
ISSUE: the success had little to do with
the LAPP itself, but rather the quota
reductions

Biological Outcomes

● Contributed to lower commercial fishing
mortality rates and discards (with revisions to
the rebuilding plan, quota reductions, and
commercial size limit)
● Prevented commercial quota overruns

ISSUE: fishers in the eastern Gulf have
opted to discard legal-sized fish instead
of purchasing sufficient allocation

Social Impacts

● Program is supported most by large
shareholders and those in the western Gulf
● Entry and participation are more difficult due
to the costs of shares and allocation
● Consolidation has reduced competition for
harvest and increased trip revenues
● Crew sizes are smaller, but the ability to hire
and keep stable crews has improved

ISSUE: the increase in the number of
shareholders without landings has led to
perceptions that many are profiting at
the expense of working fishers

Mitigating the Race to Fish and
Safety at Sea

None stated
● Mitigated the race to fish by enabling yearround harvests that increased inflation-adjusted
share, allocation, and ex-vessel prices
● Increased confidence in the program
● Reduced annual mortalities
● Medium and large shareholders believe the
program has improved safety at sea

Enforcement and Program
Administration

● Compliance has improved
● Program expenses currently exceed the 3%
cost recovery collected for program
administration, research, and enforcement

CHANGE: a variety of enforcement
violations have been identified;
additional enforcement efforts may be
necessary to deter violations

NOTES: Subsequent studies include “allocation caps” as a type of impact and, although not included in the summary
in Section 6.0, a cap on share holdings has been in effect since the program was implemented. The cap is 6.0203%
and is only binding in the share market, not the annual allocation market. According to a study by Agar et al. (2014),
concentration of harvest has declined.
SOURCES: Adapted from Section 6.0 of the red snapper IFQ program 5-year review (Gulf of Mexico Fishery
Management Council, 2013).

The next 5-year review of this program will cover the years 2012-2018 and be conducted in conjunction
with the grouper-tilefish IFQ program. However, the NMFS Southeast Regional Office (SERO) conducts
an annual report on the program in a living document. The most recent evaluation was released on July 2,
2020. The summary concludes:
In the thirteenth year of the RS-IFQ program, the program has shown continued progress in
achieving its main objectives of reducing overcapacity and mitigating the derby fishing conditions
and auxiliary objectives such as increased market stability, fishing flexibility, and balancing social,
economic, and biological benefits. During the 13 years of the program, there have been changes in
participation and activity in the program. (NMFS-SERO, 2020)
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Grouper-Tilefish (Gulf of Mexico)
The regulated grouper-tilefish complex in the Gulf of Mexico consists of multiple species of
groupers and tilefishes. For the purposes of management, the grouper species were divided into a deepwater
group (misty grouper, Hyporthodus mystacinus; snowy grouper, Epinephelus niveatus; yellowedge
grouper, Mycteroperca interstitialis; Warsaw grouper, Epinephelus nigritus (see Figure 3.2), and speckled
hind, Epinephelus drummondhayi) and a shallow-water group (black grouper, Mycteroperca bonaci; gag,
Mycteroperca microlepis; red grouper (see Figure 3.3), Epinephelus morio; Nassau grouper, Epinephelus
striatus; yellowfin grouper, Mycteroperca venenosa; yellowmouth grouper, Mycteroperca interstitialis;
rock hind, Epinephelus adscensionis; red hind, Epinephelus guttatus; and scamp, Mycteroperca phenax. In
2012, rock hind, red hind, and misty grouper were deleted from the IFQ program, as were anchor tilefish
and blackline tilefish. The grouper complexes demonstrate a wide range of life histories, with some being
slow growing and long lived (over 70 years, e.g., Warsaw, snowy, and yellowedge groupers), while some
shallow-water species are fast growing and mature early in life (e.g., red grouper and gag). All species of
the Gulf of Mexico groupers
begin their adult lives as
females, and eventually change
sex to males as larger (older)
animals (termed protogynous
hermaphrodites). The factors
that dictate when the sex change
occurs are poorly understood
but are partially related to larger
size and include social factors
such as the presence of other
males in the vicinity. This
unique life history complicates
Image of red grouper (Epinephelus morio). SOURCE: NOAA.
understanding of the effects of
size limits and fishing rates on
the fecundity and spawning
success of the species.
Golden tilefish (Lopholatilus chamaeleonticeps), the major species in the tilefishes complex, are
distributed from the southern portion of Georges Bank (off New England) to Brazil. In the United States,
the Gulf Council and the Mid-Atlantic Councils manage Gulf and Atlantic golden tilefish populations
separately. The species is moderately long lived, relatively slow growing, and lives its entire juvenile and
adult lives in a single burrow which it excavates. It is a benthic species caught primarily with demersal
longlines and by the recreational fishery using hook and line. Fishers catch golden tilefish in relatively deep
water (in a narrow temperature band averaging 12°C) throughout their range. Populations are subject to
local depletion if burrow areas are too heavily targeted. Two additional tilefish species, blueline tilefish
(Caulolatilus microps) and goldface tilefish (Caulolatilus chrysops), are included in the IFQ program.
The most abundant and important grouper species to the Gulf of Mexico fisheries are red grouper,
gag grouper, and yellowedge groupers (Scott-Denton et al., 2011). Fishers catch red grouper almost
exclusively in the eastern Gulf (east of the Mississippi River Delta and mostly off Florida), whereas the
other two species are ubiquitous. Fishers primarily use demersal longline gear, although they also use
vertical longlines and handlines (Scott-Denton et al., 2011). While the Gulf Council assesses all species
periodically, it assesses red grouper most frequently and, perhaps as a result, changes management
regulations for the species most frequently (SEDAR, 2019).
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FIGURE 3.2 Scientist pictured with warsaw grouper from the northern Gulf of Mexico, 2017.

The Fishery and Its LAPP
The Gulf Council included most grouper species in the initial Reef Fish Fishery Management Plan
(1984) but species-specific regulations date to the early 1990s. Bag limits for recreationally caught groupers
have usually included an aggregate number (three to five) with a maximum number of some species (e.g.,
two of the aggregate four can be red grouper, 2015-present). Because many of these species occur in mixedspecies aggregations, bycatch mortality of regulatory discards (due to biotrauma) is problematic, especially
for species in the deep-water complex (Runde and Buckle, 2018).
The grouper-tilefish FMP includes a number of categories for the IFQ, as listed in Table 3.2.
TABLE 3.2 Grouper-Tilefish IFQ Species by Share Category
IFQ Category
Gag
Red grouper
Deepwater grouper

Other shallow-water grouper

Tilefishes

Species
Gag (Mycteroperca microlepis)
Red grouper (Epinephelus morio)
Snowy grouper (Epinephelus niveatus)
Speckled hind (Epinephelus drummondhayi)
Warsaw grouper (Epinephelus nigritus)
Yellowedge grouper (Mycteroperca interstitialis)
Black grouper (Mycteroperca bonaci)
Scamp (Mycteroperca phenax)
Yellowfin grouper (Mycteroperca venenosa)
Yellowmouth grouper (Mycteroperca interstitialis)
Blueline tilefish (grey) (Caulolatilus microps)
Golden tilefish (Lopholatilus chamaeleonticeps)
Goldface tilefish (Caulolatilus chrysops)

SOURCES: Adapted from Table 1.3.2.1 of the grouper-tilefish IFQ program 5-year review (Gulf of Mexico Fishery
Management Council, 2018a).
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FIGURE 3.3 Red Grouper associated with a carbonate rock outcropping in the Eastern Gulf of Mexico. SOURCE:
NOAA.

The grouper-tilefish IFQ program was implemented in 2010 (3 years after the red snapper IFQ),
with similar program goals (e.g., reducing capacity of the commercial fleet, and mitigating or preventing
the race to fish) but also including the goals of increasing harvest efficiency and profitability (Stephen,
2020). The anticipated benefits of the grouper-tilefish IFQ were to increase market stability, eliminate
fishing season closures (for commercially caught groupers and tilefish), improve safety at sea, reduce
bycatch and associated bycatch mortality, and balance social, economic, and biological benefits (Stephen,
2020).
Because of the large number of grouper species often caught together, additional flexibility was
incorporated into the IFQ program. For example, three share categories—shallow-water grouper, deepwater
grouper, and tilefishes—are multispecies, and some species are found in both shallow and deepwater
habitats. Under some conditions, species in one category may be accounted for in another. The principal
objective of these measures was to minimize bycatch-associated mortality particularly when deepwater
species were caught. Overall, the effects of the program have been to decrease the number of shareholders
in the grouper-tilefish IFQ program (by about 30%) and the number of allocation holders (by about 7-12%).
Ex-vessel prices for most species have increased substantially, even when adjusted for inflation (Stephen,
2020).
Most importantly, implementation of the IFQ program for groupers and tilefishes has eliminated
costly and inefficient trip limits, which changed frequently (SEDAR, 2019). For example, in 2005 the Gulf
Council made three separate trip limit changes for the shallow- and deepwater grouper complexes. While
there remain many spatial closures and some gear restrictions (e.g., relating to numbers of hooks, hook size,
and hook materials), these restrictions are not as volatile and have been more-or-less in place for a decade
or more (SEDAR, 2019).

Prepublication Copy
Copyright National Academy of Sciences. All rights reserved.

The Use of Limited Access Privilege Programs in Mixed-Use Fisheries

50

The Use of Limited Access Privilege Programs in Mixed-Use Fisheries

Assessment of Meeting Goals and Objectives
The grouper-tilefish LAPP was implemented on January 1, 2010. The main goal was associated
with reducing effort, as measured in numbers of vessels, and reaping the benefits that are hypothesized
when annual landings are known in advance and can be planned independently of other fisheries. Box 3.2
summarizes the overall program goals and associated high-level benefits that were anticipated.
BOX 3.2 Goal and Anticipated Benefits of the Grouper-Tilefish IFQ Program
Program Goal
“… to rationalize effort and reduce overcapacity of the grouper-tilefish fishing fleet to achieve and maintain
optimum yield in these multi-species fisheries.” (Gulf of Mexico Fishery Management Council, 2018a)
Anticipated Benefits
“… mitigate some of the problems resulting from derby fishing conditions or at least to prevent the condition from
becoming more severe … [and] improve profitability of commercial fishermen who target grouper and tilefish.”
(Gulf of Mexico Fishery Management Council, 2018a)

The anticipated benefits of the program as they relate to eliminating the race to harvest and
improving profitability included “increased market stability, elimination of quota closures, increased
flexibility for fishing operations, cost effective and enforceable management, improved safety at sea;
reduction in bycatch; and balancing of economic, social and environmental benefits” (Gulf of Mexico
Fishery Management Council, 2018a). The 5-year review included a number of conclusions and
recommendations that are summarized in Table 3.3.
In general, the program has been moderately to highly successful in achieving its stated goals,
although there is still room for further achievement, particularly with respect the overcapacity,
discard mortality, price reporting, and social and community impacts. (Gulf of Mexico Fishery
Management Council, 2013)
The social impacts of this program, which were assessed relative to intended objectives and benefits
to the commercial sector, noted that although crew sizes are smaller, the ability to hire and keep stable
crews has improved.
Bluefin Tuna (highly migratory species)
The Fishery and Its LAPP
Atlantic bluefin tuna (Thunnus thynnus) are the largest of the tuna species, up to 13 feet in length
and 2,000 pounds. Slow growing and long lived, to 20 years or more, they range widely through the Atlantic
Ocean, the Gulf of Mexico, and the Mediterranean Sea. In the western Atlantic, bluefin tuna (BFT) are
found off the waters of Newfoundland down to the Gulf of Mexico. The only known spawning area for the
western stock of Atlantic BFT is the Gulf of Mexico.
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TABLE 3.3 Grouper-Tilefish IFQ 5-Year Review Conclusions by Type
Recommended Changes or Issues
That Remain

Type of Impact

Impacts to Date (April 2018)

Data Collection and
Reporting

● Improved collection of share and allocation price
data

CHANGE: may need mandatory price
reporting and limits on the range
CHANGE: harmonize the IFQ, coastal
logbooks, and trip ticket data collection
programs

Participation and
Operational Changes

● Reduced fishing capacity and overcapacity such
that technical efficiency and capacity utilization
increased
● Contributed to consolidation and efficiency gains
within the vertical line and bottom longline
subsectors

ISSUE: further consolidation is
possible as fishing capacity remains
large relative to the quotas

Share and Allocation Caps

● The distributions of shares and landings by share
category have barely changed
● Market power does not exist in any of the markets
(i.e., landings, shares, or annual allocation)
● Economies of scale are not being exhausted (i.e.,
average costs of production are not minimized)
● Existing share and annual allocation caps are not
constraining landings

ISSUE: retaining the current share and
annual allocation caps would continue
to prevent participants from exercising
market power
CHANGE: providing flexibility by
increasing some caps would not create
additional risk of market power but
would allow for further cost efficiencies

Share, Allocation, and
Ex-Vessel Prices

ISSUE: the collection of accurate share
● Grouper ex-vessel prices increased minimally
● Profitability of fishing operations improved due to and allocation prices continue to be a
challenge
the reduced operating costs

Catch and Sustainability

● Year-round fishing opportunities have been
provided
● Gag and red grouper multiuse shares were not as
effective as anticipated
● Discards of species in program were reduced,
especially red grouper and all gear types

CHANGE: consider replacing gag and
red grouper multiuse shares with shares
specifically for red and gag groupers

Safety at Sea

● Improved safety at sea of participating
commercial fishers

None stated

New Entrants

● Crew and hired captains who do not own shares
have become disenfranchised

CHANGE: foster access by
considering loan programs, share
redistributions, and quota banks
ISSUE: promoting new entrants is
inconsistent with the program goal of
reducing overcapacity

Monitoring and Enforcement ● Violations of regulations can result in a seizure of
annual allocation

ISSUE: seizures are not deducted from
shareholders’ account until the case
settles; lengthy delays undermine
effectiveness
CHANGE: consider improved
enforcement like in red snapper

Administration and Cost
Recovery

● Administrative changes include reporting
improvements for share and allocation transfer
prices
● Cost recovery fees have fully funded the program

None stated

Program Duration

● Shares are issued for 10 years and will be
renewed if not rescinded, limited, or modified
● Shares from nonactivated accounts were revoked
to promote the full utilization

ISSUE: longer duration is more
conducive to longer-term planning and
conservation

SOURCES: Adapted from Section 13.0 of the grouper-tilefish IFQ 5-year review (Gulf of Mexico Fishery
Management Council, 2018a).
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Atlantic BFT are managed in the
United States under Secretarial authority,
through the Highly Migratory Species
Division of the NMFS, rather than
through the regional Council system.
Ultimately, management takes place
through the International Commission for
the Conservation of Atlantic Tunas
(ICCAT), where scientific information is
used in a complex negotiation process to
establish national quotas. NOAA
Fisheries then administers the national
Image of bluefin tuna (Thunnus thynnus).
quota for the United States. Although
SOURCE: NOAA Fisheries.
BFT populations are a small percentage
of what they are estimated to have been
before the industrial era, and have been
proposed as an endangered species (The Pew Charitable Trusts, 2017), the western stock of Atlantic BFT,
the focus of U.S. fisheries, is now considered to not be subject to overfishing, although its overfished status
is unknown (NOAA Fisheries, 2021).
In U.S. waters, permits are required for all BFT fisheries, whether commercial, for hire, or
recreational. There are seven permit categories, of which four can target bluefin: general (commercial
handgear), angling (recreational), harpoon, and purse seine. Longline and trap categories can only catch
BFT as incidental to other targeted species. In recent years, allocation of the quota among the major sectors
was 57% to general, 19.7% to anglers; and 18.6% to purse seine. Pelagic longline received 8.1% (plus a
special deduction), and harpoon received 3.9%, trap received 0.1%, and reserve received the final 2.5%.
Recreational fishing for BFT, whether private or for hire, can take place using angler or general permits
and is a major component of the fishery.
The individual bluefin quota (IBQ) LAPP, implemented January 1, 2015, applies only to the pelagic
longline fishery and concerns incidental catches of BFT. (The purse seine fleet has a separate allocation for
targeting BFT, which is allotted to individuals annually and thus similar to a LAPP.) Most of its allocation
goes to the reserve sector or is leased to the pelagic longline fishery (see Figure 3.4). There was a separate
ICCAT allowance for dead discards until 2006, when they had to be accounted for within the U.S. annual
quota (NMFS, 2019). Between 2006 and 2015, an allocation of 8.1% of total U.S. landings was given to
the longline category to cover BFT bycatch when targeting swordfish and other tunas. Vessels could retain
one, two, or three BFT if they had 2,000, 6,000, or 30,000 pounds of targeted catch on board, respectively.
Bluefin tuna caught in excess of this limit were required to be discarded. Catches were routinely greater
than the quota, requiring adjustments among categories, mainly by transferring from the purse seine
allocation, which was underharvested. It was seen as a situation in which individual vessels had little
incentive to keep within the limits. The industry advisory panel and various data analyses suggested the
need for more individual accountability to keep catches within the category’s quota (NMFS, 2019).
The catch share program for BFT—known as the IBQ program—was established on January 1,
2015, with Amendment 7 to the 2006 Consolidated Highly Migratory Species Fishery Management Plan.
The 8.1% share of the overall quota for longliners was divided into exclusive individual quotas assigned to
owners of individual vessels to cover bycatch. The LAPP was part of a larger complex of measures to
improve accountability and thus reduce problems that the United States had in accounting for and reducing
dead discards of bluefin tuna, while maintaining viable fisheries for other large pelagic species. Central was
an electronic monitoring program, combined with a requirement to have a functioning Vessel Monitoring
System aboard participating fishing vessels. To further support more individual accountability and reduce
interactions with BFT, other measures were adopted. These included two gear-restricted areas; required
closure of the pelagic longline fishery upon reaching annual BFT quota; termination of target catch
requirements associated with the retention of incidentally caught BFT in the pelagic longline fishery; and
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required retention of any dead, legal-sized BFT unintentionally harvested as bycatch (NMFS, 2019).
Amendment 7 also included an increase to the longline category quota and increased management
flexibility for transfers among quota categories through the reserve category quota (NMFS, 2019).

FIGURE 3.4 Pelagic Longliner F/V Frances Anne, Viking Village, Barnegat Light, New Jersey. SOURCE: Britton
Spark.

Assessment of Meeting Goals and Objectives
The LAPP was part of a larger complex of measures to improve accountability and thus reduce
problems that the United States had in accounting for and reducing dead discards of BFT, while maintaining
viable fisheries for other large pelagic species. Since the Electronic Monitoring Program was implemented
to support the LAPP, the effects of both can be attributed to the LAPP. The program goal and anticipated
benefits are summarized in Box 3.3, and the 3-year review conclusions are summarized in Table 3.4.
BOX 3.3 Goal and Anticipated Benefits of the Bluefin Tuna IBQ Program
Program Goal
“… to introduce individual accountability to permitted pelagic longline vessels for bluefin bycatch and incentivize
those participating … to minimize interactions with bluefin as a conservation and management measure for the
stock.” (NMFS, 2019)
Anticipated Benefits
The five objectives are expected to reduce bluefin tuna landings and dead discards by providing incentives and
flexibility for the pelagic longline fleet that allows for optimization of fishing opportunities to maintain
profitability, and balancing these expected outcomes with impacts on the directed permit categories and the
broader objectives of the 2006 Consolidated HMS FMP and MSA.
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TABLE 3.4 Bluefin Tuna IBQ 3-Year Review Conclusions by Type
Recommended Changes or Issues
That Remain

Type of Impacts

Impacts to Date (September 2019)

Allocations and Accountability
Rules

● The current distribution of allocation may not
align with the needs of commercial vessels
● Three approaches have been used for
accountability and all were successful

CHANGE: consider a different method
of share allocation, and/or distribution
of allocation among permit holders
CHANGE: consider quarterly
accountability

Eligibility

● Eligibility criteria were not excessively
restrictive; shares were awarded to inactive
vessels

None stated

Catch and Sustainability

● Catch did not exceed the quota and dead
discards were reduced

None stated

Accumulation Caps

● There are data to consider accumulation caps

CHANGE: caps on allocation used or
shares distributed to one entity warrant
consideration

Data Collection, Reporting,
Monitoring, and Enforcement

None stated
● Compliance with Vessel Monitoring System
reporting requirement increased over time
● Electronic monitoring program verified the
counts and identification of bluefin reported by
the vessel operator

Duration

● No duration was specified; hence, per the
MSA, it is not to exceed 10 years

None stated

New Entrants

● No unreasonable barriers; despite new entrants
to the fishery, there was a decline in the
number of vessels allocated IBQ

None stated

Cost Recovery

● None

CHANGE: will be considered in
Amendment 13
ISSUE: will create social impact that
could undermine support for the program

SOURCE: Adapted from the bluefin tuna IBQ 3-year review (NMFS, 2019).

According to the interim review in September 2019, total pelagic longline (PLL) and BFT catch
and dead discards have declined, as have the number of vessels and percentage of active vessels landing
BFT. The incentives for landing BFT have succeeded as BFT retention rates increased. Thus, objectives 1
and 2 have been met. However, it was noted that the decline in vessels in the fishery was also likely part of
a longer-term process of decline in the U.S. pelagic longline fishery due to their positions in the global
market for swordfish, tunas, and other large pelagic fishes. Flexibility (objective 3) was provided to the
PLL fleet through in-season IBQ allocations, as well as transfers or leasing from the purse seine sector, that





helped account for BFT landings and dead discards,
reduced quota debt,
fostered leasing of IBQ allocation, and
reduced uncertainty in the fishery.

The program sought to optimize fishing opportunities and maintain profitability in spite of an intended
reduction in BFT mortality from the PLL fleet. To date, and in a continuation of a trend observed before
the program was implemented, revenues from the top three revenue-generating species—swordfish,
yellowfin, and bigeye—decreased.
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The IBQ Program contributed to reduced revenue and fishing effort during the IBQ period. The
reduction in fishing effort during 2015 compared to 2014 may have been due to uncertainty
regarding the new IBQ Program, as well as the factors driving the long-term reduction in fishing
effort. The increasing pattern in average annual operating income supports the contention that the
economic situation has stabilized for many of the vessels that fished during the IBQ period,
although there is high annual variability in the data. There are conflicting patterns in the data, such
as increasing average annual operating income, but declining numbers of active vessels. (NMFS,
2019)
It is difficult to separate out the influence of the IBQ program from other factors that affected this
fishery such as swordfish imports, closed areas, and availability of target species. In addition, several social
factors were noted in the review:




A positive social impact associated with the IBQ program was the reduction in the frustration
for fishery participants associated with regulatory dead discarding of bluefin.
As the average cost of leased IBQ allocation fell over time, the financial stress associated with
that cost was reduced, but was not eliminated.
Recommendations to help foster the leasing of IBQ corroborates the findings of Ropicki and
Larkin (2014) whereby the role of social networks affects search costs that can hamper the
development of an autonomous market. With the IBQ program, entrants are hampered by lack
of experience with the transfer market that is recognized by managers.

Wreckfish (South Atlantic)
The Fishery and Its LAPP
Wreckfish (Polyprion americanus) in the South Atlantic is a predominantly commercial fishery
with a nominal recreational catch (i.e., 5% of annual catch limit) that often goes uncaught. Furthermore,
this is an extremely small fishery. There are currently six active shareholders spread across the South
Atlantic management region. Commercial harvest is permitted under a LAPP (ITQ) system, with an
additional limited access snapper-grouper permit required. No trip limit or minimum size restrictions have
been established. Recreational fishing is
allowed in July and August, with a bag
limit of one per vessel per day and no
minimum size limit. Commercial fishing
is year round except for an annual
spawning season closure (January 15 to
April 15) (see Figure 3.5).
Wreckfish are widely distributed
throughout the Atlantic. However, as
the species matures, it moves from
a pelagic to benthic habitat and also
appears to migrate in a clockwise pattern.
This behavior generally results in
Image of wreckfish (Polyprion americanus).
SOURCE: NOAA Fisheries.
geographically distinct locations for
different age groups (Ball et al., 2000).
For example, wreckfish found off the southeastern U.S. coast tend to be large and mature and may have
migrated from the Mid-Atlantic Ridge or from areas further east (Sedberry et al., 1996, 1999). Within U.S.
waters, wreckfish management is solely under the jurisdiction of the South Atlantic Fisheries Management
Council (SAFMC).
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FIGURE 3.5 Coupon used for allocation of wreckfish ITQ in 2014-2015. SOURCE: NOAA.

The North American wreckfish population was discovered in the mid-1980s off of the Charleston
Bump, nearly 100 miles southeast of Charleston, South Carolina. The accidental discovery was made by
swordfish fishers seeking lost longline gear (Gauvin et al., 1994; Yandle and Crosson, 2015).
Wreckfish are mostly caught on underwater ridge systems (Sedberry et al., 1999) at depths between
1,500 and 2,000 feet. Fishing primarily occurs out of Charleston, South Carolina, and the east coast of
Florida, with some more recent activity out of Townsend, Georgia (SAFMC, 2019). Initial harvesters came
from a mix of boats that had long histories of working in deepwater fisheries and shrimpers who saw the
new fishery as an opportunity to diversify their catch (Richardson, 1994; Vaughan et al., 1993; Yandle and
Crosson, 2015). While nominally a mixed-use fishery (SAFMC, 2019), de facto it is a commercial fishery
due to both the distance traveled and the specialized gear required. Recreational fishers occasionally land
wreckfish, but it appears to be a novelty rather than a targeted fishery.
Wreckfish harvest rapidly expanded from 30,000 pounds in 1987 to four million pounds in 1990.
Driven by concern over biological sustainability, the SAFMC introduced a permit system in 1990 and
implemented a new catch limit on the fleet. The 2 million pound limit was caught within 4 months (Gauvin
et al., 1994), spurring the introduction of trip limits and gear restrictions in 1991. The most significant gear
restriction was the ban on bottom longlines, an essential tool for the shrimper conversion vessels (SAFMC,
1992a). At the same time, both wreckfish and market-competing grouper prices declined (SAFMC, 1992b).
These events resulted in fishery participation declines even before the ITQ program introduction
(Richardson, 1994).
Assessment of Meeting Goals and Objectives
The IFQ program was implemented in 1992, prior to LAPP legislation, and first reviewed in 2009.
The second official review was in 2019. Since the 2009 review, the allocation between sectors was
established (95% commercial, 5% recreational), the total allowable catch was reduced significantly (by
88%), the number of shareholders declined, and a cap on shareholdings was established. The 2019 review
assesses the success of the program in meeting its objectives by comparing the 3-year period after the 2009
review with the 5 years that followed since they would have been impacted by the changes to the fishery
mentioned above. As such, this is not a comprehensive review of the effects of the IFQ program since
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inception; it focuses on changes since the previous review that was conducted a decade earlier. Moreover,
it is not a review of the entire management system but instead focuses on changes to the IFQ program in
particular.
BOX 3.4 Goal and Anticipated Benefits of the Wreckfish IFQ Program
Program Goal
“… to manage the wreckfish sector of the snapper‐grouper fishery so that its long‐term economic viability will be
preserved.” (Federal Register, 1992)
Anticipated Benefits
The initial establishment of the program in 1992 sought to limit access to the fishery, and thereby reduce the risk
of “overcapitalization in the harvesting and processing/distribution sectors,” through an ITQ system in order to
achieve six objectives that focused on expected outcomes associated with creating long-run conservation,
compliance and profit incentives among fishers with a management system that would allow for new entrants,
providing stability and the opportunity for participants to plan for the long term (and use a marketplace to adjust
harvest strategies), and would reduce gear and area conflicts. (SAFMC, 2019)

The 2019 review revisited the overall goal along with other program-specific objectives and offered
other insights regarding program management and success. By 2019, there were notable documented
improvements in the performance of the fishery. More stringent management measures had not been needed
and the program appears to have stabilized the harvester sector, but management costs were concluded to
be “higher than necessary.” It is still not possible to measure investment, and stability in the dealer sector
will likely not be possible as dealers are not as primarily dependent on wreckfish as are the harvesters (see
Table 3.5).
The program-specific objective to “[d]evelop a mechanism that allows the marketplace to drive
harvest strategies and product forms in order to maintain product continuity and increase total producer and
consumer benefits from the fishery” contains several potential measures to evaluate. They were deemed to
have been achieved overall, with the caveat that uncertainty remains (see Box 3.4).
Using the utilization rate of catch to quota and other indicators, it was concluded that by 2019 the
objective of minimizing overcapitalization was partially achieved. Finally, the objective of providing
opportunity for new fishers’ entry was deemed to have been achieved with the caveat that uncertainty
remains.
In general, the program has been relatively successful in achieving its stated objectives,
although there is still room for further improvement, particularly with respect to
confidentiality and related constraints; moving away from a coupon-based program to an
electronic one; cost recovery; wreckfish permit requirement; allocation issues; offloading
sites and times; and economic data collection. (SAFMC, 2020)
Finally, the most recent review called for a revision of the overall goals and objectives of this
program to distinguish between goals and objectives that would also facilitate their evaluation and collapse
related objectives. This is a unique issue in this fishery as data are limited both on the social science side
by confidentiality (due to the small number of participants and NOAA’s policy against reporting data on
fewer than four entities) and on the natural science side by being a bottom-tier stock for stock assessment
priorities that limits the availability of data and analysis needed to guide managers in the pursuit of the IFQ
goal and objectives.
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TABLE 3.5 Wreckfish IFQ 2019 Review Conclusions by Topic
Recommended Changes or Issues That
Remain

Type of Impacts (pp. 65-71)

Conclusion

Allocations and Accountability
Rules

● Recreational demand for wreckfish is weak so the
5% quota goes unused

CHANGE: consider revisiting sector
allocations to either remove sectors or
reduce the recreational allocation to
improve utilization and help meet the
MSA objectives

Eligibility

● The commercial wreckfish permit is redundant to
the commercial snapper-grouper permit and adds
complexity to the analysis
● The commercial wreckfish permit has more stringent
requirements than in other fisheries and increases
the likelihood that fisheries data will remain
confidential and unavailable for management
● Under Amendment 20(A) inactive shares reverted
back to the management

CHANGE: consider eliminating the
permit requirement
ISSUE: the pulling back of shares
eliminated participants from the fishery

Catch and Sustainabilitya

● Catch has been extremely variable, in part due to
economic reasons, not stock constraints

None stated

Accumulation Capsa

● Amendment 20(A) established a cap of 49%

None stated

Data Collection, Reporting,
Monitoring, and Enforcement

● The current paper system is inefficient,
compromises data quality, and causes redundancies
● The designation of offloading sites and times is
burdensome and inefficient

CHANGE: suggest migrating to an
electronic system to benefit harvesters,
reduce management costs and aid
monitoring
ISSUE: would require startup expenses
and learning curve
CHANGE: consider changing or
eliminating
ISSUE: a new system would have costs

New Entrantsa

● Requires shares and permits

CHANGE: consider loan programs to
facilitate entry
ISSUE: loan programs are counter to
limiting access that is often a goal of
LAPPs

Cost Recovery

● No fee currently collected

CHANGE: none recommended
ISSUE: it takes resources to assess and
collect fees

Safety at Sea

● No evidence of safety concerns

None stated

a

Not discussed explicitly in 2019 review since not considered to have changed since last review.
SOURCES: Adapted from pp. 65-71 of the wreckfish IFQ 2019 review (SAFMC, 2019).

Golden Tilefish (Mid-Atlantic)
The Fishery and Its LAPP
Golden
tilefish
(Lopholatilus
chamaeleonticeps) are found along the outer
continental shelf and upper continental slope along the
Atlantic coast and into the Gulf of Mexico and as far
south as Brazil. The Mid-Atlantic stock extends from
the Canadian border to the Virginia/North Carolina
border, which distinguishes this stock from the South
Atlantic stock for management purposes. Tilefish grow
slowly, have long lifespans, and are most abundant in
the Mid-Atlantic region from Nantucket Island,
Massachusetts, south to Cape May, New Jersey

Image of golden tilefish (Lopholatilus
chamaeleonticeps). SOURCE: NOAA. Fisheries.
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(NOAA Fisheries, 2021). This region also hosts other tilefish, particularly blueline tilefish (Caulolatilus
microps), for which a recreational and for-hire fishery has developed in recent years as well as a mainly
incidental catch commercial fishery (Mid-Atlantic Fishery Management Council, 2021). It is currently
managed within an open access regime.
Commercial fishing for golden tilefish (hereafter “tilefish”) north of the North Carolina border is
under the management jurisdiction of the Mid-Atlantic Fishery Management Council (MAFMC). Fishers
developed a fishery for this species in the early 20th century, but it was very limited and sporadic. In the
early 1970s a longline fishery emerged, mainly from the port of Barnegat Light, New Jersey. A recreational
fishery also emerged for a few years. Peak catches occurred in the late 1970s and early 1980s; they have
since declined. In the meantime, fishing effort shifted to ports in New York (Montauk, Hampton Bays).
Today the bulk of landings are in Montauk, New York, and to a lesser extent from Barnegat Light.
Participation in the fishery has declined greatly, a process accelerated by limited access measures. In 2001,
there were 50 fishing vessels; the 2009 IFQ program identified only 13 eligible vessels.
The commercial fishery is very small, with only six or seven boats actively targeting golden tilefish
as of 2021, and they are concentrated in two small tight-knit fishing communities, Montauk, New York,
and Barnegat Light, New Jersey (see Figure 3.6), although incidental catches of tilefish occur up and down
the coast. The fishing gear used is a highly specialized deepwater, baited longline. The major market is the
New York wholesale seafood market, and the fishing grounds, on the edge of the continental shelf, are
highly localized.

FIGURE 3.6 Captain and Crew of F/V Sea Farmer with golden tilefish, Viking Village, Barnegat Light, New Jersey.
SOURCE: Britton Spark.

Because of the deepwater habitat and behavior of tilefish, the NOAA bottom trawl surveys rarely
catch them, and management depends on catch per unit effort data collected from the fleet (Nitschke et al.,
1999). Efforts to address observed decline in size and abundance of tilefish led to discussion of an IFQ
approach based on historical landings in the 1980s, but nothing was done to manage tilefish even though it
was declared overfished. Meanwhile, many of the Barnegat Light fishers moved into other fisheries,
including longlining for swordfish and other large pelagics and scalloping, whereas the Montauk fishers
continued to specialize in tilefish.
Required by the 1996 reauthorization of the MSA to address overfishing for all stocks, the MAFMC
once again took up the matter in 1999. It was prevented from using IFQs because of the congressional
moratorium, and instead created a tiered limited entry system, which began in November 2001. Based on
historical catch, “tiers” of the fishing industry received proportionate allocations of the total allowable level
(TAL) of catch: 66% of the TAL went to full-time Tier 1, 15% to full-time Tier 2, and 19% to the part-time
tier. An additional 5% of the TAL went to boats with incidental catches. Fifty vessels were eligible for this
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limited entry program (Mid-Atlantic Fishery Management Council, 2017), a considerable reduction from
the number of boats historically in the fishery.
The tiered limited access period, 2001-2009, saw the creation of cooperative management on the
part of the leading full-time fishers and problems with catch overages and closures for others that eventually
led to the creation of IFQs. The full-time Tier 1 members created a nonprofit association through which
members collectively organized to manage the tier quota allocation, as well as provide various marketing
benefits and protections (Kitts et al., 2007; Pinto da Silva and Kitts, 2006). However, in some years the
other tiers had early closures (Mid-Atlantic Fishery Management Council, 2017). Meanwhile, the stock
began to recover. As of 2017, the Mid-Atlantic stock is not currently overfished and is not subject to
overfishing (NOAA Fisheries, 2017).
The IFQ system began in November 2009, whereby each group or tier received roughly the same
percentage of the overall quota as before but specific allocations were awarded to individual vessels, based
on their performance during a qualification period, 2001-2005. A total of 31 vessels in the limited-access
fishery were eligible to participate in the IFQ system, but only 13 of these met the minimal criteria required
to be issued a quota allocation (Mid-Atlantic Fishery Management Council, 2017). The 13 owners of the
qualifying vessels became IFQ shareholders. Most of the vessels based in Barnegat Light did not qualify
for, or received very small, IFQ allotments and were thus excluded. Although involved in tilefish fishing
in the 1970s to the 1990s, they had mainly switched to other species by the eligibility period, despite the
fact that some had started the fishery in 1971 and done much to develop the markets (Moore, 2020). The
choice of 2001-2009 as the qualifying period was a point of contention for many years (Degener, 2009).
Subsequent quota share trading activity has led to increased participation of vessels hailing from Barnegat
Light.
The number of shareholders has remained much the same, but the number of active fishing vessels
in the IFQ fishery has declined to about six or seven per year. However, there is a very large incidental
catch sector, fishing under open access conditions with a small trip limit (500 pounds whole weight per
voyage). The pre-IFQ baseline was 2,334 permits; in the IFQ period 2010-2015 there was an average of
2,068 vessels with permits for incidental catches of tilefish. The incidental sector is allotted 5% of the
overall TAL. Because of allegations that some fishers are targeting golden tilefish through this permit, the
MAFMC recently developed a rule requiring that it be no more than 50% by weight of the total landings.
The recreational sector has no allocation. It remains open access; the Council manages it with bag
limits. At times there has been considerable for-hire activity, often associated with offshore tuna fishing
trips. The extent of private angling is unknown. To address questions about the scale and needs of
recreational fishing and the lack of data for both for-hire and private angling, in August 2020 the Greater
Atlantic Regional Fisheries Office began requiring a private recreational tilefish permit and electronic
Vessel Trip Report catch reporting for all vessels fishing for or retaining both golden tilefish and blueline
tilefish from Virginia to Maine. The committee heard some concern from commercial fishers that the
recreational reporting is solely on the honor system, there being no checks comparable to the dealer
reporting that ensures high accountability of commercial fishing.
Assessment of Meeting Goals and Objectives
Prior to the IFQ program for golden tilefish (tilefish), the fishery was managed with a constant
harvest strategy in order to rebuild the stock. During that time, two sectors of the fishery (i.e., full-time Tier
2 and part time) operated with derby-style fishing pressures that shortened seasons and weakened the market
for tilefish.
With respect to the stated goals of the program:
In general terms, it was found that overcapacity has been reduced since the program was
implemented, and it appears that derby-style fishing has subsided and that ex-vessel prices have
improved under the Individual Fishing Quota system. (Mid-Atlantic Fishery Management Council,
2017)
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Box 3.5 summarizes the program goal and anticipated benefits and Table 3.6 summarizes additional
conclusions and recommendations.
BOX 3.5 Goal and Anticipated Benefits of the Golden Tilefish IFQ Program
Program Goal
“… to reduce overcapacity in the commercial fishery, and to eliminate, to the extent possible, problems associated
with a derby-style fishery.” (Federal Register, 2009)
Anticipated Benefits
“… reduce discards and waste for sectors experiencing early closures in the commercial fishery, ... [eliminate
incentive for] vessel operators … to go to sea during unsafe winter weather conditions in order to compete with
someone else for a share of the quota, … [and] to provide vessel operators more flexibility in deciding when, where,
and how to fish.” (Mid-Atlantic Fishery Management Council, 2017)

TABLE 3.6 Golden Tilefish IFQ 5-Year Review Conclusions by Type
Type of Impacts
(Sections 7 and 8)

Conclusion from 5-Year Review
(September 2017)

Recommended Changes or Issues
That Remain

Participant Consolidation and
Overcapacity

● Moderate reduction of overcapacity (active
vessels declined 25% but allocation holders
and dealers remained steady)

None stated

Mitigating Race to Fish

ISSUE: cannot trace price increases
● Successful at fostering year-round landings,
especially for old full-time Tier 2 and part-time directly to IFQ
categories

Improved Safety at Sea

● Apparent reduction of marine casualty
incidents

ISSUE: reductions cannot be tied to the
IFQ program

Cost Recovery

● Initial allocation holders pay, which means
subleasing is prohibited to facilitate tracking

CHANGE: consider increasing
flexibility by assessing fee on landings

Fishing Year

● The fishing year differs from the period used
for stock assessments and cost recovery (i.e.,
calendar year), so the latter covers two periods
and complicates administration

CHANGE: consider using the calendar
year for both

Framework 2 (modify incidental
limit, clarify recreational gear,
eliminate interactive voice
response (IVR) requirement,
prohibit fishing multiple IFQ
allocations, requiring landing
with head on)

● Vessels are authorized to land during a specific
time period, which means all landings are
attributable to that allocation (i.e., harvesting
multiple allocations cannot overlap in time)
● Interactive voice response reporting is
redundant
● Landings and dealer reporting are with head on
so there is an inconsistency that also
complicates monitoring the catch limits

CHANGE: consider requiring vessels
to only fish one allocation at a time
CHANGE: consider eliminating IVR
reporting
CHANGE: consider requiring golden
tilefish to be landed with the head
attached

Industry Concerns

● Desire flexibility to carry over IFQ to next
year
● Highgrading by small allocation holders
● Variable cost recovery owed at end of year and
prevents planning
● Increased recreational landings will negatively
impact stock size and IFQ allocations

CHANGE: consider allowing unused
IFQ to carry over across fishing years
ISSUE: increases risk of overfishing
ISSUE: analysis showed no
irregularities with group
ISSUE: managers attempt to estimate
cost figures early
CHANGE: if monitoring indicates
removals “substantially larger,” will
need to be considered in stock
assessment

SOURCES: Adapted from the golden tilefish IFQ 5-year review (Mid-Atlantic Fishery Management Council, 2017).
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In summary, the tilefish IFQ program “has resulted in a moderate reduction of overcapacity” and
“was successful at mitigating the race to fish” as tilefish can be landed year round (Mid-Atlantic Fishery
Management Council, 2017). As a result, “fleet-wide economic trends have been positive since the
implementation of the IFQ program” (Mid-Atlantic Fishery Management Council, 2017).
Issues to Consider During Future LAPP Reviews
Regularly scheduled program reviews are vital to assessing program performance and thus building
effective public policy (Newcomer et al., 2015; Vedung, 2017). As illustrated above, these systematic LAPP
reviews provide important information about LAPPs and are resulting in changes and improvements. They
also provide an opportunity to learn from a collection of LAPP reviews, especially with a focus on spillover
effects, as the fisheries under consideration are quite diverse and any common themes will prove useful.
However, during the process of recapping the program reviews themselves, several themes emerged for
improving future program reviews.
The MSA mandated reviews but provided no details about the extent or subject materials to be
included in such reviews. As a result, there is not necessarily consistency across reviews despite a call for
such in the guidelines (Morrison, 2017b). This has resulted in different metrics and different types of data
that can be used for different programs thereby hampering comparisons. Measures of fishing industry or
quota market concentration are examples. Standard metrics of fishery concentration (e.g., HerfindahlHirschman index [HHI] and Gini coefficients) were used where data allowed but might not be comparable
as there are many nuances to applying these approaches (e.g., Yitzhaki, 1998). One such nuance with the
HHI is that geographic submarkets would affect the measure, which could be an issue for programs in the
Gulf of Mexico. For the Gini coefficient, a complication is that the units be identical. For fisheries with
both individuals and companies as owners, it might be insightful to add measures of entropy (e.g., Theil
indices).
Specified goals and objectives often simply assign directional effects (e.g., “reduce fleet size”), not
quantitative targets. As a result, while improvements are documented, improvements alone are insufficient
to assess the benefits of future changes or how close we are to the “optimum.” This was noted in the
guidelines as well (Morrison, 2017b). Quantifiable, specific objectives with targets for such metrics as fleet
size would allow future evaluators to determine the program designers’ intentions, for example, with respect
to addressing overcapitalization and evaluating related measures of concentration, and according to the
guidance should be included in the Fishery Management Plan.
Often it is difficult to determine causation between LAPPs and their intended outcomes. In many
fisheries, but specifically in the Gulf of Mexico, several notable events occurred during the time period of
review that certainly affected the data used in the analysis such that caution should be taken with respect to
ascribing the impacts to the implementation of LAPPs. These changes include the Deepwater Horizon oil
spill in 2010 that resulted in extensive fishing closures in space and time and adverse effects on the market
and demand for product, including the imposition of annual catch limits and imposed penalties for overages.
Program reviews need to be explicit about the impacts of such events in evaluating causation.
The program reviews were tasked with evaluating the goals and objectives of the program, the
underlying Fishery Management Plan, and the MSA. Because reviews can simply summarize information
in other publications, in most cases it was challenging to ascertain the extent to which the non-LAPP
measures of fishery performance were addressed. In some cases, the goals and objectives were not clearly
defined, which hampered analysis (e.g., wreckfish). Terms such as “viability” and “overcapitalization” can
be complex to evaluate when there are different metrics and different indicators of capital. These issues are
exacerbated when the industry is too small to analyze statistically or when data confidentiality precludes
data analysis.
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4
Ecological Impacts of LAPPs in Mixed-Use Fisheries

Conceptual and Theoretical Basis
Limited Access Privilege Programs (LAPPs) are primarily introduced to meet economic or social
objectives, but economists and ecologists recognize several ways by which LAPPs can alter the
conservation status of fisheries and provide ecological benefits. As elsewhere in this report, we use the term
LAPP and individual fishing quota (IFQ; a common term for similar programs throughout the world)
interchangeably. The literature also focuses on individual transferable quotas (ITQs), but tradable quotas
are a subset of individual fishing quotas. Not all programs with individual quotas allow trading, and
programs that do allow trading often restrict trading in various ways. For example, the bluefin tuna LAPP,
a bycatch program, allows only annual leasing of allocations, not the sale of shares.
One pathway to the ecological benefits of LAPPs is that they may provide a stewardship incentive
that is lacking in open or limited access fisheries (Costello et al., 2010; Fujita et al., 1998; Grafton et al.,
2006). When the access right is secure, durable, and exclusive (Arnason, 2005), individuals stand to benefit
in the future from conservation actions taken today. This incentive might be manifested in investments in
more sophisticated stock assessment and forecasts, removal of derelict gear, research and development of
lower impact gears for avoiding habitat damage or bycatch, or advocating for lower annual catch quotas in
the face of uncertainty (Branch, 2009). Removal of derelict gear and reduction of bycatch may have positive
impacts on populations of nontargeted species as well (Scheld et al., 2016). Furthermore, the disincentive
structure against overfishing is also changed. In LAPPs, the benefits and penalties for catch overages apply
to the individual vessel or sector, in contrast to open or limited access fisheries where the benefits of catch
overages accrue to those responsible for the violation but the penalty (in terms of reduced fishing
opportunities in the following year) is incurred by all members of the fishery.
We should note that a range of scientists offer critical assessments of this theoretical link between
LAPPs and stewardship (e.g., Acheson et al., 2015; Donkersloot and Carothers, 2017; Foley et al., 2015;
Macinko and Bromley, 2004; McCormack 2017; Pinkerton, 2014, 2015; Sumaila, 2010; Van Putten et al.,
2014), and in that light it is important to note that by law the LAPP quota shares are revocable privileges
with limited duration (16 U.S.C. § 1853a(b)) although the committee uses “rights” and “privileges”
interchangeably (primarily because the former is used in theoretical discussions and the latter is a result of
U.S. law). Nonetheless, the greater liability of individual privilege holders in LAPPs, especially when
combined with concurrent accountability measures, is likely to increase incentives to adhere to sciencebased limits on catch.
A second pathway to ecological benefits is that LAPPs allow for catch:quota balancing when the
IFQ is transferable, especially in multispecies fisheries (Branch, 2009; Branch and Hilborn, 2008;
Melnychuk et al., 2012; Sanchirico et al., 2006; Squires et al., 1998). Catch:quota balancing refers to the
ability of the fleet to fully utilize the quota of abundant or productive stocks without exceeding the quota
on depleted or unproductive stocks. This is often challenging in mixed-species fisheries because of the
limited ability to target specific species. When quota transfer markets are working effectively, operators
can lease quotas as needed to account for imbalances between their quota and catches (Sanchirico et al.,
2006). Keeping within the quota is essential to the success of catch limits as major tools for sustainable
fisheries.
A third pathway is that LAPPs tend to end or reduce the race to fish (Birkenbach et al., 2017) and
thereby reduce or eliminate the adverse ecological consequences that the race to fish can generate. In derby
fisheries, the ability to target species is reduced, the likelihood of catch overages is high, and monitoring
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catch and catch overages might be too slow to allow for responsive management action. As a result, derby
fisheries are characterized by overcapitalization, high bycatch rates, damage to vulnerable habitats, and
overfishing caused by annual quota overages.
A fourth pathway for ecological effects is that the changes to the fishery monitoring, accountability,
and quota-setting processes that often accompany the creation of an IFQ program allow for reduced
overfishing. Many LAPPs require robust catch-accounting systems, onboard observers, and an annual catch
quota based on a stock assessment. All of these can produce conservation benefits in the form of maintained
catches within biological limits, improved stock assessment by enhanced catch monitoring (Rudd and
Branch, 2017), and enhanced accounting of incidental catch of vulnerable or protected species. Thus, the
limited access privilege itself may not play a direct role in producing ecological benefits, but the regulatory
instruments needed to enact the LAPP may nevertheless do so.
All of the above pathways rely on sound design of LAPPs (Bonzon et al., 2013). Improperly
designed and implemented LAPPs can induce perverse incentives that lead to fishing practices that erode
ecological conditions (Gibbs, 2009). Catch limits that do not apply to discarded fish can lead to highgrading,
a wasteful practice in which lower-valued fish are discarded so that the quota can be fulfilled with highervalued fish (Anderson, 1994). In the absence of robust enforcement and accountability, illegal and
unreported catches can erode the ability of the fishery to reach ecological goals.1
Empirical Evidence for Ecological Impacts of LAPPs
Because LAPPs have been implemented in many fisheries around the world, there has been
significant opportunity to evaluate the evidence supporting the theoretical expectations described above.
One common theme that has emerged from this body of work is that ecological indicators tend to show
reduced interannual variability in several key indicators of stock health when compared to other fisheries.
One of the first lines of evidence was the analysis of landings time series conducted by Costello et al.
(2008). They found that periods of very low catches compared to the long-term maximum catches were less
common in LAPPs than other fisheries that otherwise shared similar characteristics. Essington (2010) found
similar variance-dampening effects of North American LAPPs on catch:quota ratios, fishing mortality rates,
fishery landings, and target species discards, but not for population biomass. Moreover, there was little
evidence of reduction in the mean levels of most of these metrics.
Essington et al. (2012) expanded the above analysis to include more than 140 fisheries from around
the world, finding a similar overall pattern: catch shares reduce variance in landings and fishing mortality
rate, minimally impact the mean levels of ecological indicators, and have no effect on population biomass.
The latter finding was consistent with that of Chu (2009), who found no evidence that biomass levels were,
on average, greater after program implementation in a review of 20 stocks. Surprisingly, the estimated
response in mean fishing rate to catch shares was unrelated to fishing intensity prior to catch share
implementation (Essington et al., 2012). That is, the stewardship incentive hypothesis would predict that
fisheries with high fishing rates relative to the maximum rate of fishing mortality, or FMSY, would exhibit a
decline in fishing rates after LAPP implementation. However, fisheries with such high fishing rates did not
have exceptionally large reductions in fishing intensity. At a regional level, LAPPs with high durability
(i.e., access privilege extended for long periods of time) had the highest variance dampening in landings
and average fishing mortality tended to be reduced in fisheries with high observer coverage and a low
proportion of multispecies fisheries.
Melnychuk et al. (2012) took a different approach by asking whether LAPPs promoted fisheries
that better met fishery targets. These targets included catch relative to catch quota, fishing rate relative to
FMSY, and population biomass relative to BMSY, or the biomass that will allow a fish stock to provide the
maximum sustainable yield. LAPPs and partial LAPPs (essentially, LAPPs in mixed-use fisheries where
one sector was in a LAPP while others were not) generally had average catches that were closer to annual
1

See, e.g., https://oceana.ca/en/blog/rise-and-fall-codfather-north-americas-most-notorious-fishing-criminal
(accessed July 16, 2021).
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catch quotas, lower intra-annual variability in catch:quota ratios, and higher catch:quota ratios than other
quota-managed fisheries. LAPPs were slightly less likely to have large catch overages, but partial LAPPs
frequently had catch overages. Generally, LAPPs did not perform as well as or better overall than
comparable quota-regulated fisheries with respect to fishing rates or population biomass. The most
prominent effect of LAPPs was in better matching of catches to quotas.
The improved catch:quota balancing of LAPPs is supported by analysis of several specific fisheries,
including British Columbia (Branch, 2009), New Zealand, Iceland, and Australia (Sanchirico et al., 2006),
and the Bering Sea and Aleutian Island (Abbott et al., 2015) multispecies groundfish fisheries. However,
recent LAPPs have been less successful. The U.S. West Coast multispecies groundfish fishery has had
relatively low catch:quota ratios for many stocks (Kuriyama et al., 2016; McQuaw and Hilborn, 2020).
Generally, high-valued target species and one-half of the constraining species (species with low quota that
potentially constrain fishing opportunities) had catch:quota ratios near 1, while less valuable species had
catch:quota ratios usually less than 0.5. Generally, the U.S. northeast groundfish sector program had similar
results; catch:quota ratios were low in that fishery, largely because of the constraints of low catch:quota for
overfished Atlantic cod.2
How Might LAPPs Affect Ecological Indicators in Mixed-Use Fisheries?
The committee is unaware of any systematic meta-analysis conducted to reveal ecological
outcomes in mixed-use fisheries. We therefore take the experiences from our understanding of how the
LAPP components of fisheries change, as well as how LAPPs might alter the entire fishery system, to
produce some hypotheses for how LAPPs might alter ecological outcomes in mixed-use fisheries.
Clearly, if the LAPP component of the fishery system constitutes a large amount of fishing effort
and catch, then many of the benefits that are expected from LAPP fisheries might spill over into the entire
fishery. If catch overages are reduced and fishing rates are kept within biological limits, then improvements
in the LAPP fishery could lead to overall healthier stocks and therefore improved fishing opportunities in
fishing sectors that are not part of the LAPP. While it is impossible to know what the biomass trajectory
would have been in the absence of the LAPP, lower levels of compliance with total allowable catch (TAC)
or other measures would likely have had negative consequences on stock status.
Another possible improvement is through reduced discarding. Although some LAPPs can promote
discarding via highgrading, well-designed LAPPs avoid this through effective catch monitoring and
counting discards against catch quotas. When discards count against the quota, and these discards are
included in stock assessments and part of annual catch limits, it is unlikely that the LAPP itself will have
biological consequences. That is, a change in discards will not alter the fishing mortality rate or produce
inaccurate stock assessments. If discards are not reported, not incorporated in annual catch limits, and not
fully treated in stock assessments, then reductions in discards could benefit the stock. However, unreported
catch does not always lead to overfishing. Rather, only when there are temporal trends in the rates of
unreported catch are annual catch limits at risk of exceeding biological limits (Rudd and Branch, 2017).
Bycatch of nontarget species in the LAPP component of a mixed-use fishery might also decline
and thereby improve overall ecological status. Reducing the race to fish may allow more selective fishing
practices, particularly if there is an economic incentive to avoid vulnerable species (e.g., through bycatch
quotas or threat of Endangered Species Act listing). Changes in the timing and spatial distribution of fishing
have the potential to either increase or decrease non-target-species bycatch. Finally, if overall fishing effort
is reduced in the LAPP—through the consolidation of access privileges to the most efficient operators—
then nontarget bycatch rates might also be diminished.
Finally, the introduction of LAPPs in one sector of the fishery might prompt changes in catch
accounting that improves management of all fisheries. Creation of LAPPs usually requires a robust catch
accounting system. These may include online catch reporting tools that allow vessels to send catch
2

See https://catchshareindicators.org/northeast/ecological-indicators/ratio-of-catch-to-quota (accessed July 16,
2021).

Prepublication Copy
Copyright National Academy of Sciences. All rights reserved.

The Use of Limited Access Privilege Programs in Mixed-Use Fisheries

66

The Use of Limited Access Privilege Programs in Mixed-Use Fisheries

information in near real time. Once these platforms are created, or other more accountable reporting
mechanisms are adopted in LAPP fisheries, they may also encourage adoption of similar electronic
reporting applications for other sectors not included in the LAPP for mixed-use fisheries (e.g., Topping and
Suntz, 2015).
Little is known about how non-LAPP sectors respond to the changes that typically occur in LAPP
sectors. While the spatial footprint of fishing likely responds to the introduction of LAPPs (Branch and
Hilborn, 2008), the indirect effect of this change on competing sectors is unknown. Furthermore, without
explicit goals and objectives for the non-LAPP sectors, it would be difficult to assess any impacts as positive
or negative since an impacted factor may not be one of documented importance.
The implementation of IFQs can also have cascading effects on conservation programs for other
species in a fishery complex, and particularly those that may be taken as bycatches in species-specific IFQ
programs. A cogent example of this is for IFQs in the Gulf of Mexico, which consist of commercial IFQs
for red snapper and for grouper-tilefish. The red snapper IFQ program was implemented in January 2007,
and commercial allocations have not been exceeded since (see Figure 6.1). Because targeting reef fish often
results in catch of multiple reef species (notably 12 groupers and tilefishes), these other species were
included in a new IFQ program implemented in January 2010 (Stephen, 2020). An additional 2-year pilot
program for the for-hire (or headboat) sector was implemented for red snapper and gag grouper (Stephen,
2020).
The conservation benefits of the red snapper commercial IFQ program (accounting for 51% of the
annual catch allocation) were evident in the elimination of commercial overages (albeit small, see Figure
6.2) leading to improved conservation of the resource. The success of the program in doing this was a
significant impetus in developing additional IFQ programs for other species in the reef fish complex (i.e.,
the grouper-tilefish IFQ plan; Gulf of Mexico Fishery Management Council, 2018a). In this regard,
although the major reasons for the IFQ were economic, the result has been a program of increased adherence
to conservation guidelines (at least by the commercial sectors). Thus, in contrast to the typical “serial
depletion” scenario seen in many mixed-species fisheries (Orensanz et al., 1998; Pauly et al., 2002), the
implementation of IFQs for some species and sectors in mixed-use and mixed-species fisheries may have
the opposite effect in improving conservation of mixed resources (i.e., “serial conservation”).
Evaluating Ecological Consequences of LAPPs in Mixed-Use Fisheries: Case Studies
In the fisheries below, the committee takes a limited view of the ecological consequences that might
have resulted from the implementation of a LAPP in a mixed-use fishery. The committee’s view is limited
because only changes in the LAPP component of the fishery are considered (particularly those that might
provide benefits or adverse consequences to other uses), but not the ecological consequences that might
result from individuals leaving one fishery and entering another. The committee also does not consider how
the formation of a LAPP altered behavior in other fisheries on the same stock, largely because of a paucity
of information or evidence. Finally, elements of the LAPP—the limited access privilege and accompanying
monitoring and accounting to support it—are separated out from other regulatory changes that might have
been adopted (e.g., gear, and size or area restrictions) at the same time.
Gulf of Mexico Red Snapper LAPP
Did the LAPP Lead to Improved Catch:Quota Balancing in the Commercial LAPP?
No evidence.
The red snapper LAPP annual report documents that the ratio of landings to quota have fluctuated
without trend slightly below 100% since the introduction of the LAPP in 2007 (see Figure 6.1). However,
landings to quota is an imperfect measure of the ability to match catches to allowable limits because it does
not account for discards. In this fishery, discarded fish do not count against quota. Indeed, a substantial
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fraction of the total catch is discarded by the commercial LAPP (i.e., among those with IFQ shares).
Depending on the gear and location, the mortality rates of discarded red snapper range between 56% and
64%, based on a meta-analysis of mortality rates as a function of fishing method, fishing depth, and season.
Thus, catch overages, when large, could affect the ability of the fleet to achieve fishing mortality targets.
The committee uses discard ratios (fraction of fish captured that were discarded) as a proxy for
catch:quota balancing. Discard fractions were calculated using the age composition reported for each region
and gear combination for the LAPP component of the fishery, estimated size at age, estimated number of
discards for each gear, region, combination, and the reported landings. Overall, the vertical line (bandit and
handline) fishery component of the LAPP catches, lands, and discards a far greater volume of red snapper
than the longline component (see Figure 4.1). In this dominant component, the fraction of fish discarded
fluctuated between 0.05 and 0.35 in the western Gulf of Mexico, with no apparent trend through time.
Discard fractions were substantially larger in the eastern Gulf of Mexico, fluctuating between roughly 0.15
and 0.65, with particularly high discard fractions in 2009-2012. Discard fractions in the longline fleet
fluctuated more significantly (likely due to overall lower catches) but were generally low in the western
region (except in 2014), and were exceptionally high in the eastern region particularly after 2010.
These data—while imperfect because they lack a basis of comparison to inform the
counterfactual—do not support the hypothesis that catch:quota balancing was improved by LAPP
implementation. In this case, the program design—wherein discards are allowed but do not count against
individual quota—would not be expected to improve catch:quota balancing, as there is no immediate
economic incentive to do so. The committee recognizes that these estimates only apply to fishing activities
with available shares, and so do not account for discards onboard vessels where available shares had already
been landed. Discards among those vessels and trips can be substantial, equaling or exceeding those
estimated to occur on vessels with available share (SEDAR, 2018). Finally, we rely on data on reported and
estimated landings, yet changes in enforcement and inventive structure may have improved compliance and
reduced unreported catch.

FIGURE 4.1 Estimated discard fractions (proportion discarded) for each gear type (LL = longline, VL = vertical line)
and region. SOURCE: SEDAR, 2018.
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Did the LAPP Contribute to Improved Stock Status (and therefore spill over to the recreational sectors)?
Unlikely.
While stock status has increased since the 2007 inception of the LAPP, there is no evidence that
this improvement is related to the LAPP itself. Rather, the improvement is attributed to the rebuilding plan
that drastically reduced quotas and curtailed recreational seasons and bag limits beginning in 2007. This
has resulted in fishing mortality levels that are well within biological limits, and subsequent recovery of
spawning biomass. The benefits of this recovery have not been distributed evenly across the Gulf, as recent
recruitment trends indicate roughly twice the rate of recruitment in the western compared to eastern Gulf
since the late 2000s. However, the 2018 stock assessment suggests that the recent spatial pattern of
recruitment is likely more reflective of long-term average conditions, while the period of the late 1990s and
early 2000s—where recruits were shared approximately evenly across the regions—was unusual. The 2016
spawning biomass estimate is below the management target but above the minimum biomass limit.
The committee cannot directly assess how changes in catch accounting might have improved stock
assessment and management decisions based on the assessment. The committee recognizes that the LAPP
included adoption of an electronic landings record that provides nearly real-time information on landings.
Did the LAPP Affect Discarding?
Unclear.
Agar et al. (2014) concluded that the LAPP was associated with substantially reduced discard rates,
particularly in the western region. This claim was based on a comparison of the number of discarded fish
between the periods 2002-2007 and 2007-2011. However, the committee is aware that the Council changed
the minimum size limit from 15 to 13 inches in 2007, and several participants of the fishery claimed that
this size regulation was responsible for lowering discards (i.e., regulatory discards were reduced). The panel
is unaware of data on the age structure of discards prior to 2007 that could be used to partition discards on
the basis of size limits. The committee therefore does not support the claim by Agar et al. (2014), because
it is not possible to distinguish effects of the LAPP from those caused by the accompanying regulatory shift.
Because discards do not count against the landings quota, there is the potential for highgrading,
where more valuable-sized fish are retained while others are discarded. We evaluated evidence for
highgrading—and how it varied through time—for each gear and region by calculating the proportion of
fish captured that were discarded for each age class (see Figure 4.2). The vertical line fishery showed clear
patterns of discarding by fish age, where discard rates were greatest at young and older ages (this gear
generally captures fish less than 11 years old). Discard rates were high for young fish because these were
below the 13-inch minimum retention limit. In most years and in both regions, discard fractions increased
as age increased from 5-6 years to age 11. As there are no regulatory restrictions on older (and larger) fish,
this pattern is most likely due to a combination of highgrading and the restrictive nature of the overall
TACs. Nevertheless, highgrading in a commercial fishery is a complex problem because different specialty
markets and retailers may prefer either larger (e.g., fillets) or smaller (e.g., whole fish preparations) fish.
In comparison, the longline fleet showed little pattern in discarding proportions across ages, but
this may be due to the relatively smaller sample size of observed longline discards.
The committee concludes that highgrading is occurring in this LAPP fishery, but also notes that the
volume of discarding due to highgrading is relatively low. This is because the vertical line gears have
selectivity toward smaller (and younger) fish, aged 7-8 years and under (SEDAR, 2018), and therefore
catch small amounts of fish aged 9 years and older. The committee cannot evaluate whether highgrading is
occurring more or less intensely than the period prior to the LAPP because of the absence of agecomposition data prior to 2008.
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FIGURE 4.2 Proportion of fish captured that were discarded versus age. Each line denotes a different year (see
legend). Lines only span ages that were captured in a given year. High variability in the longline fleet likely is a
consequence of the smaller sample size. Stem plots above main panels represent the age composition of total catch for
each gear and region combination. SOURCE: SEDAR, 2018.

Did the LAPP Affect Unwanted Bycatch on Trips Targeting Red Snapper?
Unknown.
Reducing unwanted bycatch was not among the goals of the red snapper LAPP. For that reason,
unwanted bycatch—including interactions with endangered, threatened, or protected species—has not been
analyzed by the National Marine Fisheries Service (NMFS) or the Gulf Council.
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Gulf of Mexico Grouper-Tilefish LAPP
Did the LAPP Lead to Improved Catch:Quota Balancing?
Possibly, but not with ecological benefits.
This multispecies fishery assigns quotas to groups or individual species: gag grouper; red grouper;
deepwater grouper; shallow-water grouper; and tilefish. For the three multispecies groups, a single species
has generally dominated the landings (yellowedge grouper, scamp, and golden tilefish, respectively). As is
true of the red snapper fishery, quotas only apply to landings, although the quotas are set with consideration
of expected levels of discards. For that reason, the design does not provide the same incentives for
catch:quota balancing as would LAPPs that set quota on catch instead of landings.
There are two important dimensions to catch:quota balancing: one is economic and the other is
ecological. The economic dimension refers to the ability of the fleet to land the full amount of quota that is
allocated to it. Here, the emphasis is on avoiding quota underages. The ecological dimension refers to the
ability to maintain catches within biological limits. Here, the emphasis is on quota overages. While
catch:quota balancing may be relevant for the economic performance of the fishery, it has less relevance
for ecological performance because landings are well below quotas.
Did the LAPP Lead to Improved Stock Status?
Partly, depending on species.
Because the LAPP has been in place for only 11 years, it is challenging to identify changes in
population size, let alone attribute any such change to the LAPP per se. Population biomass is governed by
fishing and also environmental events that affect recruitment, mortality, and growth. Many of these species
suffer mortality during toxic algal blooms (“red tides”). For that reason, we focus attention on fishing
mortality rate relative to biological limits (FMSY or relevant proxy). For red grouper, fishing mortality rate
has fluctuated without trend from 2000 to 2018 (SEDAR, 2019). For gag grouper, fishing mortality was
notably lower post-LAPP, 2010-2015 (averaging 0.10), compared to the 5 years prior to the LAPP (0.42),
and the six lowest mortality rates over the past 20 years occurred post-LAPP. Prior to the LAPP, fishing
mortality rates regularly exceeded FMSY proxies. Current fishing mortality rates are below overfishing limits
(SEDAR, 2014). A stock assessment is currently ongoing for scamp, and there has not been a stock
assessment for yellowedge grouper or golden tilefish that spans the post-LAPP period.
As noted for the red snapper fishery, it is possible that the improved landings accounting system,
combined with at-sea observers, have improved data quality and timeliness and therefore improved the
precision and accuracy of stock assessments.
Did the LAPP Reduce Discards and Unwanted Bycatch?
Not likely.
The 5-year review of this LAPP provides compelling evidence indicating that discarding remains
common in this fishery, owing to size restrictions and the inability to effectively target fish above retention
limits, other regulatory requirements, and market conditions (highgrading) (Gulf of Mexico Fishery
Management Council, 2018a; Pulver and Steven, 2019). Highgrading was most significant for the tilefishes
and deepwater groupers, but was less common (<5% of discards) for gag grouper, red grouper, and shallowwater groupers. While the ratio of retained to discarded red grouper was generally lower post-LAPP, this
reduction is coincident with the reduction of the minimum size limit for red grouper in the commercial
fisheries from 20 to 18 inches in 2009 (Gulf of Mexico Fishery Management Council, 2018a; SEDAR,
2019; see Figure 4.3).
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FIGURE 4.3 Summary of federal management regulations for Gulf of Mexico red grouper. SOURCE: SEDAR, 2019.

Because of the interplay of a number of simultaneous management measures it is often difficult to
assign cause and effect, especially with respect to the implementation of LAPPs. Figure 4.3 illustrates
changes over time in the management measures implemented for the red grouper component of the groupertilefish IFQ. Red grouper is the dominant commercial and recreational grouper catch in the eastern Gulf of
Mexico. The LAPP for grouper-tilefish was implemented in 2010, 1 year after the increase in commercial
size limits from 18 to 20 inches in 2009 (the recreational size limit has been 20 inches for many years).
Also, in 2009 the recreational bag limit was increased from two to three, while the aggregate grouper
possession limit was decreased from five to four. Landings of red grouper initially increased following 2010
for both recreational and commercial sectors of the fishery (see Figure 4.4), peaking in 2013-2014 but
declining precipitously to near time-series lows in 2017.
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FIGURE 4.4 Recreational and commercial landings of red grouper in the Gulf of Mexico, 1990-2017. SOURCE:
SEDAR, 2019.

FIGURE 4.5 Trends in commercial discards for red grouper in the Gulf of Mexico. SOURCE: SEDAR, 2019.

Discards in the commercial sectors show divergent paths, with increases in discards followed by
precipitous drops for the vertical longline (see Figure 4.5) and a sharp decline in 2009 (coincident with
lowering of the size limit to 18 inches) in the demersal longline category (as noted above). For both sectors
the levels of discards in the most recent assessment year (2017) were at or near time-series lows.
Recreational discards did not show coherent patterns with commercial sectors (see Figure 4.6). While the
headboat discard levels have declined somewhat since the implementation of the commercial IFQ, charter
vessel discards have remained relatively high. Private vessel recreational catches (which accounted for 84%
of the total recreational catch during 2013-2017) declined by more than half since 2015 coincident with the
decline in overall catch, despite a reduction in the bag limit to two in most of 2015 and beyond 2015 (see
Figure 4.3). Some of the differing trends may be because discards for headboats are self-reported through
the Southeast Regional Headboat Survey, whereas private and charter vessel discards are estimated via the
Marine Recreational Information Program/Marine Recreational Fisheries Statistics Survey. There was a
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change in the methodology used for headboat discards before and after 2007. Prior to 2007 the ratio of kept
to discard for the headboat catch was estimated based on the kept to discard ratio from the other two sectors
(SEDAR, 2019).

FIGURE 4.6 Discards in three recreational sectors for the red grouper fishery in the Gulf of Mexico. SOURCE:
SEDAR, 2019.

The totality of the conservation plan for red grouper commercial sectors has seen a decline in the
overall levels of discards in both fishery sectors. The institution of the LAPP has reduced the race to fish
and thus the incentive to target low-valued small fish. However, other coincident factors (size limit changes)
were, at least initially, responsible for the continued low level of discarding.
As noted above, the committee is unaware of any analyses that have examined rates of unwanted
catches and, in particular, interactions with protected species before and after the LAPP was implemented.
Highly Migratory Species: Bluefin Tuna
Did the LAPP Reduce Discards?
Yes.
Theoretically, a LAPP for bycatch functions much like a LAPP for a target fishery by aligning
individual incentives of individual vessels with management goals. Without a LAPP, a fleetwide quota on
bycatch can incentivize a race to bycatch harvest just as there is a race to fish in a target fishery with a
fleetwide total allowable catch since the costs of bycatch avoidance are borne individually, while the
benefits accrue to all vessels (Abbott and Wilen, 2009). Although vessels may not actively seek out bycatch,
they have little incentive to avoid it actively, but with individual bycatch quotas, vessels can internalize the
common-pool externality. The expected value of bycatch quota is challenging to predict because it is tied
to the profitability of the target fishery, the prevalence of the bycatch species, and the associated costs of
avoiding bycatch. One important factor in determining this value is the magnitude of the overall bycatch
quota allocation relative to the underlying prevalence of the bycatch species.
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In many cases, the potential to avoid bycatch may be underestimated if based on catch composition
from before an individual bluefin quota (IBQ) program is created, as incentives under the program unleash
previously unrealized substitution possibilities (Abbott et al., 2015). In these cases bycatch allocations may
be overly generous, leading to very low prices for quota. However, it is also possible for managers to
overestimate the ability to avoid bycatch, leading to excessively stingy bycatch quota allocations. In such
cases, bycatch may serve as “choke” species, such that the value of the target harvest entirely capitalizes
into the bycatch quota price while the prices of target species collapse (Sanchirico et al., 2006). Finally, if
bycatch is infrequent, there might also be issues with thin markets for bycatch quota as there are for lowquota species that are caught in multispecies trawl fisheries (Holland and Jannot, 2012).
The LAPP for bluefin tuna is unique because it was designed with the express purpose of reducing
fishing mortality in the pelagic longline fishery. Prior to the IBQ system, this fishery routinely captured
more bluefin tuna than the allocation of bycatch to the fleet overall. Although catch overages were
discarded, the level of dead discards resulted in far more bluefin tuna being killed than the annual quota by
a factor of two to three (NMFS, 2019). The 3-year review of this program indicates that the goal of the
program was achieved. Total catch of bluefin tuna declined sharply and immediately following
implementation of the LAPP. Catches (landings plus dead discards) are between one-half and two-thirds of
the base quota allocated to the longline fleet (NMFS, 2019). Figure 4.7 illustrates these before-and-after
trends.
South Atlantic Wreckfish
Did the LAPP Improve Catch:Quota Balancing?
Unlikely.
The wreckfish LAPP was the first finfish IFQ program instituted in the United States. It was
primarily instituted because capacity was far greater than needed to fulfill the total allowable catch
regulations put in place in 1990. Since that time, landings relative to quota have fluctuated based largely on
changes to quota, which was reduced from 2 million pounds to 223,000 pounds in 2012 (Yandle and
Crosson, 2015), and then increased roughly twofold in 2015 based on an updated stock assessment
(Radameyer and Butterworth, 2014). Annual landings during this time fluctuated without trend between
190,000 and 376,000 pounds.

FIGURE 4.7 Bluefin tuna landings and dead discards in years before the IBQ (2012-2014) and after (2015-2018).
SOURCE: Figure 3.1 in bluefin tuna 3-year review, NMFS, 2019.
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Did the LAPP Improve Stock Status?
Unlikely.
According to the 2014 stock assessment, the stock was not overfished and did not experience
overfishing for any year since 2000. The landings in the late 1980s and early 1990s were substantially
(roughly fivefold) greater than most recent landings, and exceeded estimated maximum sustainable yield
by a factor of two to five. Landings were reduced substantially beginning in 1995, largely due to market
demands that led shareholders to target other species (Yandle and Crosson, 2015). Thus, the removals
relative to biological limits were governed by opportunities to increase revenue in other fisheries, rather
than by the LAPP itself.
Did the LAPP Reduce Discards and Other Unwanted Bycatch?
Unknown—insufficient data and analysis.
The committee is unaware of any detailed analysis that examined changes in discarding practices
and bycatch. The latest 5-year annual review (South Atlantic Fishery Management Council, 2019) notes
that information on discards and bycatch is limited to logbook and other fishery-dependent data, collected
from a single fishing region in South Carolina.
Mid-Atlantic Golden Tilefish
Did the LAPP Lead to Improved Catch:Quota Balancing?
No.
Generally, the ratio of catch to quota in the commercial LAPP has been relatively high and similar
to levels seen prior to the implementation of the commercial LAPP. In the baseline period (2002-2009)
catch:quota averaged 94%, and has fluctuated between 102% and 80% since then (Mid-Atlantic Fishery
Management Council, 2017). The annual catch limit has not been exceeded in any of these years.
Did the LAPP Improve Stock Status?
Unlikely.
The stock is currently not being overfished and not subject to overfishing (Nitschke, 2017). This is
largely due to successful rebuilding that began in 2003 and continued through 2012 (Nitschke, 2017) that
reduced fishing mortality through a constant catch harvest control rule. Spawning stock biomass has
increased steadily from a low in 1999 to the present, and a strong recruitment event in 2014 will likely
continue that trend (Nitschke, 2017).
Did the LAPP Reduce Discards and Other Unwanted Catch?
The LAPP likely reduced discards. The effect on other unwanted catch is unknown.
Under the LAPP, discarding is prohibited. This prevents highgrading, which could otherwise
impose increased fishing mortality because discard mortality is very high for these deep-dwelling fish.
However, at-sea monitoring is limited in this fishery, so compliance with this regulation is not easily
confirmed. There is no information on unwanted catch of other species in available reports and documents.
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Summary and Synthesis

The implementation of LAPPs can have beneficial ecological impacts in mixed-use fisheries. The
leverage that improved conservation within sectors of the fishery included in the LAPP has on meeting
overall annual catch limits for the fish stocks is very much dependent on the proportion of the total fishery
accounted for in the LAPP. For red snapper in the Gulf of Mexico (51%/49% split between commercial
and recreational sectors), the elimination of commercial quota (landing) overages likely has been an
important conservation tool, yet the full ecological consequences are difficult to discern because of discard
mortality. This is, however, tempered by the fact that recreational catches for the same stock continue to
exceed their allocations (see Figure 6.1). An experimental LAPP for the for-hire sector of the red snapper
recreational fishery (a small component of the overall recreational fishery) resulted in eliminating
exceedances in that part of recreational fishery (see Figure 6.1) but overall, the recreational portion of red
snapper continues to exceed its regulated catch limit, thereby undermining the benefits to be accrued from
more effective implementation of fishing mortality limits and thresholds. The importance of the LAPP
outcome in this context is that it focuses the debate on sources of nonadherence to allocations in recreational
sectors and how to solve them. Thus, for example, the Council implemented an experimental ITQ for the
for-hire sector to help eliminate one source of allocation overrun, which was successful (see Figure 6.1).
As is true for all policy interventions, the outcome of LAPPs depends critically on design elements,
and the LAPPs in mixed-use fisheries that are evaluated here were designed primarily to address economic
or regulatory objectives, as opposed to specific ecological objectives. Consequently, it is not surprising that
these LAPPs, in general, did not produce widespread ecological consequences. The one notable exception
was the bluefin tuna IBQ program, which was designed specifically to minimize bycatch in the commercial
longline fishery and where there was a clear and substantial benefit in the form of a sharp reduction in catch
overages and other regulatory discards in the commercial fishery. However, in many of these LAPPs,
discards do not count against the quota. Therefore, there was less incentive to match catches to quota, and
nonregulatory discards remained common.
In theory, eliminating the “race to fish,” often seen in traditionally regulated fisheries, should result
in increased incentives to target the most valuable (generally larger) individuals in a population and
therefore reduce regulatory discards by avoiding aggregations of undersized fish. Of the LAPPs in mixeduse fisheries that were evaluated, discards in those sectors were either small or had inconsistent patterns in
regulatory discards. Where present, attributing declines to modified behavior of fishers as caused by LAPPs
is frustratingly elusive. Moreover, in at least one case (Gulf of Mexico red snapper), the large reduction in
regulatory discards was due to a change in the size regulation that was bundled with the LAPP provisions.
While the program as a whole, was effective at reducing regulatory discards, it would be a mistake to
attribute this success exclusively to the LAPP.
Additional conservation measures that may be attributed to LAPPs include induction of “serial
conservation” (at least through improved conservation of bycatch species). It is also an outcome from some
LAPPs but is highly dependent on the circumstances of coincident fisheries. Similarly, quota balancing in
mixed-species fisheries may create a strong incentive to meet but not exceed fishing mortality rate targets
for complexes of stocks. More broadly, when overfishing is eliminated and stocks are no longer overfished,
stocks become less volatile (less susceptible to being “recruitment fisheries”) and thus more resilient to
year-to-year recruitment fluctuations. This has important ecological consequences for damping catch
fluctuations and for trophic interactions when these species are both prey and predators.
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5
Social and Economic Effects for Commercial
Participants in Mixed-Use Fisheries

This chapter reviews the theoretical and empirical effects of Limited Access Privilege Programs
(LAPPs) and the evidence for these effects in LAPPs for commercial fisheries. The committee considers
the evidence regarding economic and social effects in general and in the five fisheries under direct
consideration in this report. Commercial fishery participants are those directly engaged in the harvest side
of the fishery as quota owners, captains, and crew members, and in the post-harvest side as buyers, dealers,
and processors. In some cases there are commercial fisheries involved that are not in the LAPP as well, as
for example the large number of vessels permitted to take small incidental catches of golden tilefish, which
is otherwise allocated through a LAPP. Chapter 7 considers effects in communities where such participants
work and/or reside.
The theoretical and empirical work on the effects of LAPPs on commercial fisheries is not specific
to mixed-use fisheries. The hypothesized mechanisms for the effects of LAPPs are no different when other
sectors such as for-hire or individual recreational angler sectors co-exist, although it is possible that other
sectors that are not controlled could amplify some problems that LAPPs are meant to address, such as the
race to fish. Similarly, empirical studies of LAPPs in mixed-use fisheries—whether they be retrospective
or prospective policy analyses, rigorous ex post quasi-experimental evaluations, or simple ex post beforeafter comparison evaluations—have not distinguished between mixed-use and single-use fisheries.
Findings are expected to apply in both settings.
The major economic and social effects on the commercial sector are reflected in the goals of LAPPs
and the National Standards of the Magnuson-Stevens Fishery Conservation and Management Act (the
MSA), which are laid out in detail in Chapter 3. This chapter evaluates the LAPPs of the study in relation
to the following expected or commonly observed economic and social impacts:












Reduced overcapitalization;
Less participation in “derby fishing”;
More economic efficiency in the fleet;
Price effects from improved market timing or product quality;
Profitability as reflected in quota prices;
Improved safety at sea;
Capacity spillovers into other fisheries;
Changes in labor relations and employment;
Economic, demographic, social, and cultural distributional effects;
New roles (e.g., broker); and
Barriers to entry for young and small-scale fishers.
Discerning Impacts

As discussed in Chapter 1, it can be difficult to establish causation when evaluating the social and
economic impacts of LAPPs. LAPPs often coincide with stricter controls on overfishing, stock rebuilding
programs, intensified monitoring, and other measures. For example, in the Mid-Atlantic golden tilefish
fishery, certain successes of the fishery are better attributed to the 2001 Fishery Management Plan that
established key measures for a healthy fishery (i.e., a constant quota rule and accountability measures),
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rather than to the later implementation of the LAPP. In general, the 2007 reauthorization of the MSA that
specified LAPPs also put in strict requirements for annual catch limits (ACLs) and gave authority to
Scientific and Statistical Committees to set acceptable biological catches (ABCs) based on evaluation of
the stock assessment science and uncertainty. ACLs are not allowed to exceed ABCs. These changes
occurred at the same time that some LAPPs in this report were being adopted. As explored in other chapters
in this report, implementation of IFQs in the red snapper fishery was accompanied by a large reduction in
commercial (and recreational) total catch limits. In addition, external events have occurred since LAPPs
implementation in these fisheries, including the Deepwater Horizon oil spill in 2010 that resulted in closure
of fishing grounds and depressed markets in the Gulf of Mexico, continued globalization of seafood
markets, and increased competition from farmed seafood.
Social science research on the social and economic effects of LAPPs nationally and globally is
diverse and multidisciplinary. Social science spans the disciplines of economics, anthropology, sociology,
geography, public administration, political science, and more. Variation in how fisheries systems are
conceived and what research and data are preferred across disciplines can make integrating the approaches
of these diverse fields both challenging and necessary (e.g., Charnley et al., 2017; Ferraro et al., 2019;
Moon and Blackman, 2014; Moon et al., 2021). Economists developed the LAPP idea as a
conceptualization of fishery systems that situated the goal of profit and the problem of open access in the
commons as paramount, with goals to reduce derby fishing, decrease overcapacity, and promote efficient
use of the natural resource. From other perspectives, such as in anthropology and geography, fishery
systems are conceived of as place- and culture-based livelihoods, where access to fisheries—whether fully
open or limited by circumstance or institutions—is paramount; therefore, the limitation and
commodification of fisheries access, similar to systems seen in the forest and offshore oil industries, is seen
as a possible source of broader social, cultural, and/or economic transformations.
Within these disciplines and their various conceptualizations of fishery systems are both
quantitative and qualitative assessments of the socioeconomic effects of LAPPs. Much of the quantitative
evidence reviewed below pertains to the entire fishing fleet (a complete census), which is a strength of the
evidence base. Some quantitative data also draw on surveys of samples of participants in the fisheries,
whose responses can be quantified and reported through statistical analyses, whether they pertain to
economic measures like income and costs or to measures of well-being and satisfaction or perceptions and
attitudes. How representative these samples are affects the strength of the evidence base. Qualitative data
are collected through participant observation and in-depth interviews and are concerned with understanding
fishery participants’ perspectives, motivations, and experiences. Some of the data sources in this review are
qualitative, particularly a set of studies done on social impacts of the grouper-tilefish LAPP. This kind of
ethnographic research, as well as efforts to interpret surveys beyond statistical analysis, may identify
important channels through which policy may have changed the operation of the fishery and potentially the
resulting socioeconomic outcomes, which involve social relationships and power differentials (such as
among individual fishing quota [IFQ] holders and crew) and also cultural values (such as criteria for job
satisfaction and fairness). For example, qualitative data suggest the red snapper LAPP changed labor
relations between captains, crew, vessel owners, and newly created shareholders in ways that have largely
been missed by quantitative metrics. However, the purposive sampling that often underlies qualitative data
collection programs may create challenges for drawing inferences about the representativeness of the
findings for the entire population of fishery participants. Moreover, ethnographic research is very intensive
and costly, and may be at a scale that is too restricted to represent the entire scope and diversity of groups
involved in a fishery.
A challenge in interpreting both quantitative and qualitative data when assessing the impacts of a
LAPP lies in the benefits of having a clear “counterfactual”—the likely outcome in a scenario in which the
LAPP had not been implemented. Measuring the “causal effect” or “impact” of a LAPP requires an explicit
or implicit counterfactual scenario. In principle, quantitative data should make such causal analysis easier.
However, only some quantitative studies implement rigorous quasi-experimental design and most rely
heavily on before-after comparisons of the treated unit (the fishery) to infer causation. For example,
evidence for slowing the race to fish is based on a rigorous quasi-experimental design, whereas evidence
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for consolidation uses only before-after comparisons. The assumption of a static future that often underlies
such before-after comparisons may be unrealistic and potentially bias measures of impact. Qualitative
studies of the impacts of LAPPs are frequently noncommittal about the relevant counterfactual (perhaps in
part because the guidelines for the LAPP reviews only require that changes since the baseline be analyzed;
Morrison, 2017b). They tend to have no explicit control group or prepolicy baseline—relying instead on
the researchers’ interpretations of the unstated, counterfactual scenarios implicit in respondents’ accounts.
As noted earlier, this discussion of challenges in handling different kinds of data and discerning
counterfactuals reflects the committee’s commitment to taking an interdisciplinary approach to its task.
Successful interdisciplinarity often requires shared knowledge of and respect for divergent approaches and
standards of evidence. It also benefits from cooperation in data analysis and interpretation where possible
and transparency in reporting the results.
Overcapitalization and the Race to Fish
A primary goal set out in Section 1853a(c) is that a LAPP shall contribute to reducing overcapacity
if the fishery is overcapitalized (see Box 5.1). All but one of the individual programs of this study have
goals and objectives that emphasize reducing overcapitalization. A key objective of LAPPs, particularly
those where trading is allowed, is to create a system where fleet size—or other indicators of capital
investment and fishing effort—can be adjusted to better fit the state of the resource through the decisions
and market transactions of permit holders albeit often within the context of buy-backs or other
administrative and government measures. In addition, LAPPs provide incentives and a mechanism for less
efficient fishers to exit the fishery, by selling or leasing the shares they hold.
BOX 5.1 Requirements for Limited Access Privileges.
(1) IN GENERAL.—Any limited access privilege program to harvest fish submitted by a Council or approved
by the Secretary under this section shall—
● (A) if established in a fishery that is overfished or subject to a rebuilding plan, assist in its rebuilding;
● (B) if established in a fishery that is determined by the Secretary or the Council to have over-capacity,
contribute to reducing capacity;
● (C) promote—
○ (i) fishing safety;
○ (ii) fishery conservation and management; and
○ (iii) social and economic benefits;
SOURCE: 16 U.S.C. § 1853a.

Reducing overcapitalization often becomes an issue that leads to consideration of LAPPs when the
fishery has become a “derby” fishery, where participants race competitively for the fish. This is created by
the use of fishery management regulations (or in some circumstances buyer demands)—such as pure open
access, regulated open access, or regulated restricted access environments—that establish limited seasons
or quotas. Under pure open access, the threat of other entrants competing for the catch incentivizes
incumbents to fish intensively immediately before others enter and the fish are depleted. Under regulated
open access, the regulator sets a limit on total allowable catch, opens the season, and closes the season when
the fleet collectively lands the allowable catch. This style of regulation encourages harvesting as a race
where fishers harvest as much as possible before a season has ended or a total allowable catch is reached,
closing the fishery. Even if the stock is held at a sustainable level, the regulatory regime must shorten the
season further if more vessels enter, exacerbating the derby conditions in a vicious cycle (Homans and
Wilen, 1997). Under regulated restricted access, racing can still occur despite limiting access to a finite
number of permit holders. These systems can have latent capacity such that restrictions on entry are too lax
to eliminate incentives to race. Alternatively, these systems can create new incentives to increase capital
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investment and race to catch a larger share of the total quota. The extent of racing generally will depend on
how much latent capacity is in the fishery, stock availability, and the existence and efficacy of other input
restrictions. Derby fishing was seen as a major source of overcapitalization for three of the five LAPPs in
this study. A LAPP reduces the motivation to quickly harvest as much as possible by giving its holders the
assurance of a specific share of the overall allowable catch and hence the freedom to decide when and at
what rate and cost to fish.
The idea that individual quotas allocated to fishers would slow the race to fish has long been
conventional wisdom in fisheries economics, but only recently have rigorous quasi-experimental tests
provided causal evidence. Structural empirical studies of regulated open access and regulated restricted
access identify the mechanism driving the race to fish under these institutional arrangements (Homans and
Wilen, 1997; Huang and Smith, 2014). As such, they provide indirect evidence for what would happen
under adoption of a LAPP. Before-after comparisons are also consistent with the story of slowing the race
to fish (Brinson and Thunberg, 2016; Tveteras et al., 2011; Wilen, 2006). Hsueh (2017), using a rigorous
quasi-experimental approach, finds that adoption of catch shares caused the race to fish to slow in the
Pacific whiting (hake) fishery.
Compressed harvesting, or increased fishing effort in response to reduced season length, is an
optimal strategy from an individual point of view when fishers need to compete for their harvest at sea.
Allocating individual fishing quotas changes a fisher’s objective from maximizing catch to maximizing
profits, which could take more time. However, the objective is not to slow down; rather, the objective is to
weigh all factors that affect profitability and welfare maximizing decisions for the quota owner, including
into the future. In the case of Pacific whiting, an early bioeconomic analysis showed that fishing at a
different time of year would allow for the harvest of fewer but larger fish under the same total allowable
catch (TAC), and those fish could then be used to produce higher-valued products (fillets versus surimi)
(Larkin and Sylvia, 1999). Additional travel costs could also be saved by allowing the fleet to specialize
seasonally in different fisheries. In this case, the savings were not in the speed of harvest, but in the
flexibility of timing of harvest (which could also have ecological benefits if the timing resulted in harvesting
fewer larger fish; Larkin and Sylvia, 2004). Similar arguments hold for being able to supply fresh fish
during peak demand (holidays), being able to work around family constraints (school schedules), and bad
weather (to ensure safety).
Birkenbach et al. (2017) evaluated the causal effects of catch shares on the race to fish in 39 U.S.
fisheries managed under LAPPs, including three of the LAPPs under review in this study spanning seven
fisheries (i.e., golden tilefish, red snapper, and Gulf of Mexico grouper-tilefish). Using individual fishery
matched controls and then analyzing the results using meta-analysis and in a pooled regression, they find
that catch shares slow the race to fish, as indicated by lengthening seasons on the order of 0.8-0.9 months
averaged across the 39 fisheries. Most of the largest effect sizes out of the 39 fisheries were Gulf of Mexico
reef fish species in the red snapper or grouper-tilefish IFQ programs. Results for red snapper, red grouper,
gag, other shallow-water grouper, deepwater grouper, and tilefish all showed a slowing of the race to fish,
and all results were statistically significant in both model types except one model for red snapper. The more
moderate effects for red snapper are consistent with the fact that management before the LAPP was
implemented in 2007 included a number of season openings and closings rather than just one derby, which
in monthly landings data gives the appearance of a relatively spread-out season despite the possibility of
intense derby conditions within a month. Importantly, all six of these Gulf of Mexico species are mixed
use, and in the analysis, they all use as controls other species, within the mixed-use fishery, that are not
managed with LAPPs.
Fishing season lengthening sometimes did not occur among the 39 fisheries analyzed by
Birkenbach et al. (2017). The extent of derby-style fishing varied substantially. There were heterogeneous
regulatory environments pretreatment, catch share programs were configured differently, and biological
and market conditions in each fishery did not always align with stretching out seasons. And, some fisheries
experienced season contraction as a result of catch shares. In a modeling study of vessel behavior,
Birkenbach et al. (2020) explain this anomalous result by showing that slowing the race in one fishery can
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trigger season contraction for other species within the same complex. They find supporting evidence using
microdata from Norwegian groundfish fisheries.
Racing is a mechanism that can lead to negative social and economic outcomes such as unsafe
conditions, increased costs, inability to deliver high-value products, and market gluts when landings are
concentrated in short bursts. On the other hand, the relatively open access and competitive nature of derby
fishing may have positive values to some participants and some types of fishing communities, where, for
example, alternative work is scarce or the derby fishery is only part of a complex of fishery and/or other
work opportunities. These associated socioeconomic outcomes are expected to change under forms of
governance that remove or mediate incentives to race, highlighting some of the trade-offs entailed.
Race to Fish in Study Fisheries
The causal effects of LAPPs on the race to fish, including results for most of the fisheries in this
study, is illustrated by Figure 5.1 which is reprinted from Birkenbach et al. (2017).

FIGURE 5.1 The causal effect of LAPPs on the race to fish. Depicts point estimate (red dot) and 95% confidence
interval (blue bars) for the treatment effect of the LAPP on the Gini coefficient of within-year landings. A reduction
in the Gini means that landings became more spread out as a result of the LAPP. SOURCE: Extended Data Figure 2
from Birkenbach et al., 2017.
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Red Snapper (Gulf of Mexico)
Evidence for reduced race to fish: very strong and based on rigorous quasi-experimental design.
Quasi-experimental evidence is consistent with before-after comparisons in the 5-year review.
A survey of participants showed that this was one of the most positive impacts of the program
(Boen and Keithly, 2012).
Grouper-Tilefish Complex (Gulf of Mexico)
Evidence for reduced race to fish: very strong and based on rigorous quasi-experimental design.
Effect sizes are heterogenous across program species, but all show clear evidence of slowing the race to
fish. The quasi-experimental evidence is consistent with perceptions of derby conditions, although the
baseline derby conditions were not as severe as in red snapper (Gulf of Mexico Fishery Management
Council, 2013).
Bluefin Tuna (highly migratory species)
Evidence for reduced race to fish: not applicable. Derby fishing is not identified as a problem in
the commercial sectors of the bluefin tuna fishery; the LAPP pertains only to the longline sector, in which
bluefin tuna are caught only as bycatch.
Wreckfish (South Atlantic)
Evidence for reduced race to fish: weak based on fleet consolidation and application of theory of
flexibility. The evidence is weak because the baseline for the 5-year review is well after the formation of
the LAPP. There is no direct measure. The review states that there was a derby situation before the LAPP
began, when the TAC was caught in 4 months. A decline in the derby fishery can be inferred from the
dramatic decline in the number of vessels involved since the year immediately preceding the LAPP to the
present, and that theoretically there is no reason to expect a derby with a very small fleet. The review also
makes statements about fishers now fishing less in bad weather and that those who remain in the fishery
are experienced and able to fish safely.
Golden Tilefish (Mid-Atlantic)
Evidence for reduced race to fish: strong and based on rigorous quasi-experimental design. Quasiexperimental evidence is consistent with patterns of landings changes, but the 5-year review suggests
elimination of derby conditions was inconclusive. It is unclear why this is considered inconclusive, but that
is the reason the evidence here is listed as “strong” and not “very strong.”
Safety at Sea
Commercial fishing is among the most hazardous professions in the United States with a rate of
80.8 deaths per 100,000 full-time equivalent workers in 2014 compared to the national average of 3.3
(Bureau of Labor Statistics cited in Marvasti and Dakhlia, 2017). Section 1853a(c) of the MSA also requires
that a LAPP promote safety at sea, fishery conservation and management, and social and economic benefits.
Promoting fishing safety is in theory linked with the decline in derby fishing, which at times has resulted
in taking risks in poor conditions in order to compete for fish before a quota is reached or a season has
ended. It could also be related to improvements in profitability, whereby there may be less pressure to take
risks in vessel operations because of financial pressures. The conceptual argument for improved safety at
sea as a consequence of LAPPs flows directly from mediating the race to fish. Because LAPPs allow fishers
to decide when to catch fish rather than forcing them into competitive and often short openings, they can
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avoid bad weather and other potential safety hazards. For example, a participant in a derby fishery faces
the choice of taking a risk today to fish in bad weather or not catch anything at all, whereas a holder of
some secure quota pounds means the fisher can choose to risk the bad weather to fish or wait until the
weather clears to fish. The conceptual underpinning is so straightforward that it formed part of the narrative
in the popular reality television show Deadliest Catch.
A social survey of Gulf of Mexico reef fish permit holders conducted in 2005 highlights safety
concerns about derby conditions and the need for management changes in the fisheries. All permit holders
were sent surveys, the response rate was 45.9%, and the adjusted response rate was 46.7% after adjusting
for blank surveys from people no longer fishing in the Gulf and duplicate addresses (Zhang and Smith,
2011). When asked about the statement, “Seasonal closures force fishermen to fish in bad weather,” 80%
of respondents agreed or strongly agreed (unpublished data from survey reported in Zhang and Smith,
2011).
There are four categories of empirical evidence about the effects of LAPPs on improved safety at
sea: (1) indirect evidence based on econometric studies of fishing behavior; (2) before-after comparisons
of accidents, injuries, and fatalities at sea; (3) quasi-experimental evaluation of exposure to weather risk;
and (4) survey and ethnographic research with fishers about their perceptions of safety in their fisheries.
Indirect evidence from studies of fishing behavior show that fishers are willing to trade off potential revenue
gains against risks of fishing in bad weather or unsafe conditions. These results are consistent across
fisheries with different gear types and operations, including California urchin divers avoiding bad weather
and shark attack risk (Smith and Wilen, 2005); Florida lobster fishers avoiding high winds and hurricanes
(Stafford, 2015); Gulf of Mexico reef fish fishers fishing less in bad weather (Marvasti, 2017; Smith et al.,
2008); and Gulf of Mexico shrimpers fishing less in high waves (Smith et al., 2017).
Emery et al. (2014) specifically study an individual transferable quota (ITQ) fishery and examine
risk-taking behavioral differences between fishers who own quota and fishers who lease quota. They find
that those who lease quota have higher tolerance for weather risk, hoping to get higher prices for the catch
to help make up for the cost of the lease. They do not compare risk taking with and without the ITQ and,
as such, it may be that both quota owners and those who lease quota are safer relative to the counterfactual
scenario of no ITQ. Moreover, the findings in Smith and Wilen (2005) provide a plausible explanation for
why quota lessees would be less weather risk averse than quota owners. Specifically, Smith and Wilen
(2005) find that risk tolerance is heterogeneous in the fleet, and physical risk avoidance is correlated with
financial risk avoidance. If leasing quota is financially risky, it might select for individuals who have higher
risk tolerance across both physical and financial domains. If, as is likely, quota owners are wealthier than
quota lessees, a compatible explanation is that lower-wealth individuals have higher marginal utility of
income and thus are willing to tolerate more physical risk.
Before-after comparisons can be as simple as comparing accidents at sea or fatalities before and
after adoption of a new policy such as a LAPP. Fatality rates in Gulf of Mexico reef fish fisheries are shown
in Figure 5.2.
But more sophisticated econometric studies can control for potentially confounding factors.
Marvasti and Dakhlia (2017) study the effects of the Gulf of Mexico red snapper and grouper-tilefish LAPPs
on occupational safety and show that individual fish quotas led to reductions in fishing fatalities. Consistent
with the theoretical mechanism for improved safety at sea, they find evidence that fishers take fewer trips
in adverse weather conditions under individual quotas. Recent research in Iceland found that derby-style
open access coastal fisheries in the summertime are no less safe than fisheries managed by LAPPs, although
the coastal fleet was operating at a loss, which may have allowed it to achieve this parity in safety
(Gunnlaugsson et al., 2021).
Pfeiffer and Gratz (2016) use rigorous quasi-experimental identification to show that adopting
catch shares caused less fishing in unsafe weather conditions. They analyze the U.S. West Coast fixed gear
sablefish fishery that was treated with catch shares, compare it to a segment of the fishery that was managed
with trip limits, and find a 79% reduction in fishing on high-wind days.
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FIGURE 5.2 Fatality rates in Gulf of Mexico reef fish fisheries. SOURCE: Red snapper 5-year review.

Survey and ethnographic studies have explored fishers’ perceptions of safety pre- and post-LAPPs
in various fisheries. In some fisheries, improved safety is among the most agreed-upon positive impacts of
LAPPs on the fishery, for example the North Pacific halibut fishery (e.g., Carothers, 2013, 2015; Hartley
and Fina, 2001; Hughes and Woodley, 2007). However, there is some evidence to suggest that as larger
shifts in fishery systems occur in the decades after LAPPs are implemented, such as shifts in crew members
from more experienced to less experienced (as explored more below) and leasing arrangements discussed
above, there may be a decrease in fishers’ perceived safety at sea (e.g., Pinkerton, 2014; Pinkerton and
Edwards, 2009; Ringer et al., 2018). Interviews with crew who worked on Bering Sea crab vessels soon
after the implementation of LAPPs show that some crew felt less safe at sea as the fleet consolidated because
there were far fewer vessels in remote icy waters should help be needed (Lazrus et al., 2011). However,
these reports should be balanced against the overall evidence of decreased fatalities and accidents at sea
that have been reported in the fishery after rationalization, as well as reports of delayed maintenance on
fishing vessels during the derby fishery (NPFMC, 2017). Nonetheless, safety at sea was improving prior to
rationalization, so causal attribution based on the before-after comparison alone is difficult.
Safety at Sea in Study Fisheries
Red Snapper (Gulf of Mexico)
Evidence for actual changes in safety: strong evidence for improved safety at sea based on rigorous
econometric analysis of risk exposure (Marvasti and Dakhlia, 2017) and simple before-after comparisons
(Gulf of Mexico Fishery Management Council, 2013). The evidence is not based on a quasi-experimental
design providing a strong counterfactual (as in Pfeiffer and Gratz, 2016). The effect size is large relative to
the background occupational safety hazard. The simple before-after comparison reveals “Annual fatalities
per million vessel days in the Gulf decreased by 51%” (Gulf of Mexico Fishery Management Council,
2013). The evidence is consistent with much stronger causal evidence showing a slowing of the race to fish.
Evidence for perceived changes in safety: mixed but mostly favoring improvements in safety at
sea. From the 5-year review: “Results from a recently completed survey of RS-IFQ participants in the Gulf
indicate that the industry as a whole is relatively indifferent in terms of the RS-IFQ program impact on
safety at sea. However, detailed analyses of safety-related responses by share size ownership and across
geographical areas indicate that medium to large shareholders as well as RS-IFQ participants in the northern
and western Gulf perceived the RS-IFQ program to have improved safety at sea in the Gulf” (Boen and
Keithly, 2012).
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Grouper-Tilefish (Gulf of Mexico)
Evidence for actual changes in safety: strong evidence for improved safety at sea based on rigorous
econometric of risk exposure (Marvasti and Dakhlia, 2017) and simple before-after comparisons (Gulf of
Mexico Fishery Management Council, 2018a). However, the evidence is not based on a quasi-experimental
design providing a strong counterfactual. The effect size is large relative to the background occupational
safety hazard and even larger in grouper and tilefish than in red snapper. The evidence is consistent with
much stronger causal evidence showing a slowing of the race to fish.
Evidence for perceived changes in safety: moderately strong evidence for improved safety at sea
based on in-person survey of captain and crew, simple before-after comparison (ECS Federal Inc. et al.,
2017).
Bluefin Tuna (highly migratory species)
Evidence for actual changes in safety: weak. There is discussion in the 5-year review of greater
fishing flexibility resulting from the LAPP, but there is no formal effort to quantify this flexibility, unlike
in other LAPPs that this report addresses. As such, improved safety at sea is consistent with this qualitative
discussion and the theory of reduced derby fishing but lacks specific evidence in support.
Evidence for perceived changes in safety: none.
Wreckfish (South Atlantic)
Evidence for actual changes in safety: weak and based on indirect application of theory to stylized
facts. There is no quantitative evidence directly pertaining to safety at sea, but the fleet has shrunk and the
derby conditions that raise safety issues have been eliminated (South Atlantic Fishery Management
Council, 2019).
Evidence for perceived changes in safety: none. The review mentions a concern about expansion
of the fishery raising potential safety issues due to inexperience, but this is a hypothetical concern that is
only loosely tied to the LAPP.
Golden Tilefish (Mid-Atlantic)
Evidence for actual changes in safety: modest and based on before-after comparisons and indirect
application of theory to stylized facts. The accident rate declined after the IFQ, but there is no assessment
of the counterfactual (Mid-Atlantic Fishery Management Council, 2017). Improved safety at sea is also
consistent with effort for a segment of the fleet shifting out of the winter season (Mid-Atlantic Fishery
Management Council, 2017).
Evidence for perceived changes in safety: none.
Prices and Profitability
Profitability is primarily affected by revenues and costs. On the revenue side, the most
straightforward metric is the price of fish. Implicitly, relying on price assumes that markets are competitive
because in a competitive market, price is the marginal revenue. A number of studies indicate that LAPPs
can increase prices by allowing fishers to time catches to market demand, avoid market gluts, improve
product quality by not racing to fish, and fetch a premium by landing more fresh fish that otherwise would
have to be frozen under derby conditions (Birkenbach et al., 2017; Grafton et al., 2000; Homans and Wilen,
1997, 2005). Evidence for price increases in LAPP fisheries mostly is in the form of before-after
comparisons without a control fishery, although there is ongoing research to measure price changes relative
to a valid counterfactual.
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Avoiding market gluts by allowing landings to be more evenly dispersed throughout the year can
also provide more stability in ex-vessel prices. In all four of the LAPP IFQ programs examined in this study
(exclusive of the bycatch-based individual bluefin quota [IBQ]), ex-vessel fish prices were considered to
have become more stable as a result of implementing the IFQ program. While none of the reviews provided
quantitative evidence to support the conclusions, several referred to external studies including those that
obtained information from stakeholder surveys.
While the price of fish is extremely important to total revenues, a long-run measure of profitability
would also include consideration of individuals’ time value of money (i.e., discount rate) and overall risk
preference for participating in a given fishery.
Price Increases in Study Fisheries
Red Snapper (Gulf of Mexico)
Evidence for price increases: strong based on before-after comparison of inflation-adjusted prices.
Red snapper experienced inflation-adjusted price increases after the LAPP (Gulf of Mexico Fishery
Management Council, 2013), as shown in Figure 5.3.

FIGURE 5.3 Inflation-adjusted red snapper prices before (1990-2006, Accumulated Landings System [ALS]) and
after (2007-2011, Individual Fishing Quota [IFQ]) introduction of the LAPP. SOURCE: Figure 16 in red snapper
5-year review.
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Grouper-Tilefish (Gulf of Mexico)
Evidence for price increases: strong based on before-after comparison of inflation-adjusted prices.
All species categories experienced inflation-adjusted price increases after formation of the LAPP (Gulf of
Mexico Fishery Management Council, 2018a).
Bluefin Tuna (highly migratory species)
Evidence for price increases: unknown (the 5-year review does not report ex-vessel price in the
baseline pre-LAPP period). The market for bluefin tuna is mainly international, and therefore there is no
theoretical reason why small changes in the numbers of bluefin tuna landed and sold would have an effect
on price.
Wreckfish (South Atlantic)
Evidence for price increases: unknown (the 5-year review does not report ex-vessel price in the
baseline pre-LAPP period).
Golden Tilefish (Mid-Atlantic)
Evidence for price increases: strong based on before-after comparison of inflation-adjusted prices
(Mid-Atlantic Fishery Management Council, 2017).
Other Indicators of Efficiency
Changes in costs are more difficult to assess because cost information is typically proprietary, and
the relevant comparisons are marginal cost curves, which are not directly observable. Productivity analysis
relating inputs to outputs is typically used to assess cost changes. Higher productivity implies lower costs
and thus higher profitability. A much simpler, but less reliable, indicator of productivity is catch per unit
effort.
Productivity analysis relating inputs to outputs was done for the golden tilefish LAPP review.
Productivity increased relative to the baseline in golden tilefish after adjusting for biomass changes
(assumed to be independent of the LAPP management), with the exception of one year. This can be
interpreted as modest to strong evidence for a decrease in costs due to the LAPP. Changes in profitability
and efficiency can be interpreted from changes in revenues too, as was done for the bluefin tuna LAPP
review. Maintaining profitability was an objective of the bluefin tuna IBQ program, balanced with the
objective of limiting landings and dead discards. In this case, revenues (mainly from target species)
declined, but that was a trend that began prior to and independent of the IBQ program for the most part.
Evidence of Profitability from Share or Quota Price Increase
Another indicator of overall profitability is the quota or share price. The quota price is an indicator
of the discounted future stream of expected profits. As such, it is a measure of cost and revenue expectations
from an operational perspective as well as anticipated stock health, regulation, and fleet structure. This
makes quota price the most comprehensive measure of profitability. The drawback of relying on quota price
to assess profitability changes in a LAPP fishery is that quota price does not exist in the baseline, pre-LAPP
period. It can only be used to assess profitability changes after creation of a LAPP.
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Evidence of Profitability from Share or Quota Price Increase in Study Fisheries
Red Snapper (Gulf of Mexico)
Evidence for profitability increases: strong based on the trend of inflation-adjusted share prices.
Red snapper experienced very large inflation-adjusted share price increases in the first 5 years of the LAPP
(Gulf of Mexico Fishery Management Council, 2013). This is also consistent with a large increase in share
value relative to estimated pre-LAPP share values provided by Fenichel and Abbott (2014).
Grouper-Tilefish Complex (Gulf of Mexico)
Evidence for profitability increases: strong based on the trend of inflation-adjusted share prices.
Red grouper, gag grouper, and tilefish experienced very large inflation-adjusted share price increases in the
first 5 years of the LAPP, suggesting large increases in profitability (Gulf of Mexico Fishery Management
Council, 2018a). Deepwater grouper experienced more modest price increases in share price, suggesting
more modest increases in profitability. Shallow-water grouper experienced modest share price increases in
some years, but the most recent inflation-adjusted share price in the 5-year review is below the initial price
in 2010. Substantial increases in profitability for most species in the complex are consistent with a large
increase in share value relative to an implicit share value pre-LAPP as estimated by Fenichel and Abbott
(2014).
Bluefin Tuna (highly migratory species)
Evidence for profitability increases: none. The configuration of the bluefin LAPP is different from
others and share prices do not have the same meaning in terms of signaling profitability.
Wreckfish (South Atlantic)
Evidence for profitability increases: none. Share prices are not available consistently over time due
to data confidentiality issues.
Golden Tilefish (Mid-Atlantic)
Evidence for profitability increases: modest. Quota prices are confidential and not reported in the
5-year review. However, there are two percentage changes reported, suggesting that quota prices increased
substantially (144%) after 2010. However, quota prices subsequently decreased (–51%). The net effect is
still positive, so it appears that profitability increased in the post-LAPP period.
Effort Reduction and Consolidation
LAPPs are expected to reduce total fishing effort and can be associated with consolidation in an
overcapitalized fleet. Consolidation refers to changes in industry structure where catch, boat ownership,
and/or quota holdings become more concentrated among fewer vessels, individual owners, or fishing firms.
LAPPs can change industry structure through consolidation of ownership of quota shares and/or fishing
vessels through at least two mechanisms: (1) transferability of catch shares, which tends to favor the more
efficient operations, and thus less efficient ones disappear from the fishery or are bought out and
consolidated with the more efficient ones; and (2) possible economies of scale that attend larger business
ventures. Therefore, an examination of economic effects of LAPPs includes a focus on consolidation.
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As described above, many LAPPs are structured to provide incentives for the consolidation of the
fleet, particularly if the exclusive privileges are transferable. The actual effects will vary depending
primarily on the size, age structure, the diversity of vessel efficiency of the fleet, and its overall annual
catching capacity relative to the annual TAC. Often LAPPs are chosen because of identified overcapacity
problems. As such they can fundamentally change fleet composition and structure, which can have
repercussions throughout the fishery. In countries like Iceland and New Zealand, consolidation of fishing
quota ownership following ITQ implementation was rapid and substantial (Pálsson and Helgason, 1995;
Stewart and Callagher, 2011; Stewart et al., 2006). In the United States, some fisheries experienced rapid
consolidation after LAPPs implementation. For example, in the first year of IFQ management, the number
of vessels in the Bering Sea red king crab fishery contracted by 63%, indicating significant overcapacity of
the fleet prior to implementation. Consolidation is a common but not universal outcome of LAPPs. For
example, Olson (2011) notes that some fleets in New Zealand expanded after LAPPs due to recently
discovered offshore stocks and the lack of vessels capable of harvesting far from shore at those depths,
which led to state support for offshore fishing capacity. This example illustrates the limitations of drawing
inferences about policy impacts without a counterfactual. Fleet capacity might have expanded anyway
without the LAPP, or it might have expanded more or less.
Consolidation induced by a LAPP also has implications for the stock of capital available to fish in
other fisheries. Fishers can enter or intensify fishing in other fisheries for which they hold permits. There
is evidence that the New England groundfish sector catch share program caused spillover of fishing effort
into adjacent Mid-Atlantic fisheries that were not managed with IFQs (Cunningham et al., 2016). Vessels
can also be sold domestically or internationally and enter new fisheries. The interconnections of fisheries
and the mobility of fishing capital highlights the difficulty in understanding individual fisheries in isolation
(Kroetz et al., 2019b) and reinforces the need to avoid subsidies of fishing capital even when they are
intended for a tightly controlled IFQ fishery (Smith, 2019).
Evidence on Consolidation in Study Fisheries
Red Snapper (Gulf of Mexico)
Evidence for some consolidation: modest. While Boen and Keithly (2012) report consolidation
concerns from an early survey of participants, especially among smaller shareholders, the committee found
little evidence for concern about market power (see also Mitchell, 2016). Further the evidence is all based
on before-after comparisons, so it lacks statistical control of the counterfactual (Gulf of Mexico Fishery
Management Council, 2013). The number of vessels participating in the red snapper fishery declined after
the LAPP went into effect, and the concentration of landings and quota increased as indicated by the Gini
coefficient and the Herfindahl-Hirschman index (HHI). The highest landings HHI (191.6 in 2011, up from
a low of 106.4 in 2002) is still well below the standard threshold for a market showing “moderate
concentration” (HHI = 1,500). That is, these values of the HHI are on the low end of the range considered
unconcentrated and near the threshold for highly competitive. In light of this, it is unclear whether this
amount of consolidation is economically or socially consequential. Also, the landings HHI was trending
upward prior to the LAPP and vessel numbers were trending down, weakening the evidence for a causal
effect of the LAPP on consolidation, as shown in Figure 5.4. However, this figure also shows that some
increase in HHI was beyond what would be expected based on the trend alone.
Concern about consolidation. The 5-year review mentions concern about the structural aspects of
consolidation because of quota distribution and public comment. Quota distribution data have shown that
29 accounts hold 61% of the red snapper fishery quota, and public comment has indicated that further
consolidation may restrict access and adversely affect some communities (Gulf of Mexico Fishery
Management Council, 2013). LAPPs have implemented caps on share ownership to account for the
potential negative impacts of share consolidation, such as in the red snapper program, and given these caps
the HHI could be rescaled to account for the effective maximum value in any quantitative analysis.
However, identifying the actual entities—whether individuals, partnerships, businesses—that hold
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accounts, and their linkages with other accounts, has proved difficult given the method of record-keeping
employed. Thus, empirical data on consolidation of shares, as distinct from vessels, as an additional metric
may not be as helpful as other measures or make it possible to discern certain types of social impacts. It
may also be the case that consolidation in the landings or allocation markets, such as from the development
of brokers, could affect social outcomes.

FIGURE 5.4 Concentration of Gulf of Mexico red snapper landings before and after the LAPP. Concentration is
measured by the Herfindahl-Hirschman index (HHI). Actual values (blue) were trending upward prior to the LAPP.
The trend (orange) is based on a linear regression of HHI on year using only data before the LAPP (2002-2006).
DATA SOURCE: Table 7, red snapper 5-year review.

The modest consolidation of quota in the red snapper fishery is illustrated by Figure 5.5.

FIGURE 5.5 Number red snapper IFQ program quota shareholders over time by size. SOURCE: Red snapper 5-year
review.
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Grouper-Tilefish (Gulf of Mexico)
Evidence for some consolidation: modest. The evidence is all based on before-after comparisons,
so it lacks statistical control of the counterfactual (Mitchell, 2016). This omission is particularly important
because the LAPP went into effect in the same year as the Deepwater Horizon oil spill, which may also
have affected post-LAPP outcomes. The number of vessels participating in the grouper-tilefish fishery
declined after the LAPP went into effect. Measures of concentration vary across species within the complex.
HHIs are in the unconcentrated range for red grouper, gag, deepwater grouper, and shallow-water grouper,
while tilefish crosses the threshold of modest concentration in two of the post-LAPP years. If one defines
the market narrowly enough, it is always possible to find evidence of concentration, so it is debatable
whether splitting out the individual species in the grouper-tilefish IFQ is too narrow. In light of this, it is
unclear whether consolidation in grouper-tilefish is economically or socially consequential. Also, the vessel
numbers were trending down prior to LAPP implementation, weakening the evidence for a causal effect of
the LAPP on consolidation. The 5-year review notes the relatively high Gini coefficients for the groupertilefish complex as well as red snapper, but notes that there was similarly high concentration prior to IFQs.
Concerns about consolidation. Ethnographic research in west Florida fishing communities
(Overbey, 2016) showed that the initial distribution and subsequent consolidation made social distinctions
between “big guys” and “little guys” more obvious than before; the latter were those who had to lease, work
as crew for others, or leave the fishery. There is also a perception that a few of the “big guys” can exert
undue control over the price of leasing allocation (Gulf of Mexico Fishery Management Council, 2018a).
The cost of leasing allocation is central and critical to the typically small-scale, family-owned fishing
enterprises of the region, affecting the entry of young people and the ability to attract and keep captains and
crew.
This example also illustrates a divergence between perceived reality and the measurable economic
conditions of the fishery. The HHIs for quota share holdings are all in the unconcentrated range in every
period for red snapper, red and gag grouper, deepwater grouper, shallow-water grouper, and tilefish
(Mitchell, 2016). Quota allocation holdings also fall in the unconcentrated range for red snapper, red and
gag grouper, and shallow-water grouper in every period (Mitchell, 2016). Altogether, this evidence suggests
that “big guys” are not controlling the price through market power. Only for tilefish and deepwater grouper
do HHIs exceed the 1,500 threshold of moderate concentration and only in some parts of 2010, indicating
little possibility for market power contributing to high quota prices. In the absence of evidence of market
power, the more plausible explanation for high quota prices is that the fishery has become more profitable
through reduced costs, increased revenues associated with better market timing, more stable supply chains,
improved product quality, and overall improved stock condition most likely driven by stock rebuilding
rather than the LAPP.
Bluefin Tuna (highly migratory species)
Evidence of consolidation: weak. The number of vessels in the fishery declined after LAPP
implementation, but the number of vessels was declining prior to implementation. There are no calculations
available to assess industry concentration.
Wreckfish (South Atlantic)
Evidence of continued consolidation: modest. The pre-LAPP data are not reported in the 5-year
review, and instead before-after comparisons are made in the period prior to 5-year review and during the
5 years. This makes concentration comparisons to other fisheries more difficult, as there is not even beforeafter data on the fishery itself. Overall, the wreckfish fishery has become highly concentrated according to
the HHI. This is not surprising given the small number of total participants in the fishery. The 5-year review
concluded that the high concentration is unlikely to have negative effects on product markets given the
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highly competitive nature of seafood markets. However, the highly concentrated HHI does suggest possible
market power that would constrain new entry.
Golden Tilefish (Mid-Atlantic)
Evidence of continued consolidation: modest. The evidence is all based on before-after
comparisons, so it lacks statistical control of the counterfactual. Prior to LAPPs, the golden tilefish fishery
had just 14 active vessels and an HHI of 1,150 in the baseline period (unconcentrated). After LAPPs, the
number of vessels declined to between 9 and 11, and HHI increased as high as 1,805 (in the range of
moderate concentration). It is unclear whether this change is enough to create market power in the quota
market that has consequences for entry into the fishery.
Labor and Employment
If the LAPP creates conditions for reduction in the numbers of boats and/or trips and other changes
linked to greater efficiency, one can expect effects on the number and character of jobs at sea and on land,
the nature of work, and conditions of employment. Asche et al. (2018) found no effects of LAPPs on labor
in their cross-sectional correlative study of a large set of fisheries. However, the issues of employment
changes and labor conditions frequently arise in debates and observations of LAPP fisheries and are
expected to differ depending on the design and prior conditions of a fishery (Steiner et al., 2018).
Studies have shown that fewer vessels participating over longer seasons can result in both positive
and negative outcomes for crew. For example, changes in the unit value of catch may affect wages and
employment. The intended reduction of the fleet that often accompanies IFQ programs reduces captain and
crew jobs as well as fishing opportunities for vessel owners who do not qualify for the initial allocation,
some of whom may become crew on other boats (Overbey, 2016). For those who continue or begin when
the LAPP is in place, there may be other changes. For example, if derby fishing ends, employment may be
spread across a much longer fishing season, which could increase or decrease employment for affected
crew members and change the nature of the work (e.g., Abbott et al., 2010). Research in Kodiak, Alaska,
showed a decline in the value of skilled labor that led to a loss of power for crew members and an additional
barrier to upward mobility due to the costs associated with acquiring quota (Carothers, 2015). People also
see unfairness in a system in which quota owners can lease or sell their share when they leave the fishery,
but crew are not similarly compensated and may have fewer alternatives (Terkla et al., 1988). The roots of
the sense of inequity revealed in such studies lie in the practice of allocating IFQs almost exclusively to
vessel owners, based on an assumption about the priority of capital ownership (e.g., “vessel owners and
lease holders are the participants who supply the means to harvest fish, suffer the financial and liability
risks to do so, and direct the fishing operations”; NOAA Fisheries, 1993) over the contributions of the skills
and labor of hired captains, mates, and deckhands. One exception is the Bering Sea crab fishery where
skippers of vessels received 3% of the allocated fishing quota.
The effects of LAPP-related consolidation on former hired captains and crew members are
especially difficult to assess because there is usually no official record of their identities and histories of
participation. As the 5-year review for red snapper states, “A survey of crew members and vessel owners
who were omitted from the IFQ fishery would be helpful to gauge the level of stress and impact the
decisions of management had on them and their families” (Gulf of Mexico Fishery Management Council,
2013). Such a survey does not exist. However, a general survey of crew in the northeast and Mid-Atlantic
regions (Henry and Olson, 2014) provides some insight into the situations and perspectives of crew in
general. The survey indicated that crew members rarely participate in the management process, often feel
as though their opinions are irrelevant, and exhibit a high level of distrust of management. Many indicated
that they do not have access to health insurance and that earnings predictability is a concern. Nevertheless,
survey participants “exhibit a high level of attachment to fishing as an occupation and satisfaction with the
non-economic aspects of fishing as a career” (Henry and Olson, 2014).
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A major social question is how the wealth that is created by more efficient fisheries is distributed
in relation to expectations of participants in the fishery and the larger community. The owner-captain-crew
relationship is central, and most commercial fisheries have a tradition of remunerating captains, mates, and
deckhands via a “lay” system of sharing both costs and returns with the owner(s). The costs of quota shares
are taken into account in a variety of ways within these systems, and may come to be seen as unfairly
disadvantaging crew members (e.g., Pinkerton, 2014; Pinkerton and Edwards, 2009). Leasing costs and
even cost recovery fees are often deducted from the lay, together with other costs of the voyage, before
shares to the owner and crew are distributed. This can be perceived locally as a social problem because of
expectations derived from the longstanding systems in fisheries of sharing risk and rewards in labor
contracts. Thus, even though the actual pay may be the same or better, and working conditions including
safety at sea may improve, some participants are dissatisfied, adopting historically inaccurate but evocative
terms such as “sharecropper” to refer to what they perceive as the loss of a more equitable “sharing” in the
remuneration system, which is colored by the social status differential that emerges between shareholders
and others with LAPPs.
Despite a rich ethnographic literature, there are strikingly few quantitative analyses that attempt to
measure the causal impact of LAPPs on labor. This is largely driven for most fisheries by the lack of crew
registries and even the most basic data on vessel crew employment and pay. In the few cases where such
data do exist, they are often not available either before or after the policy change, making any inferences
about changes in the welfare of crew difficult to substantiate with or without efforts to assess counterfactuals
and confounding variables.
Abbott et al. (2010) provide an exception to the lack of data before and after the policy change by
utilizing data collected from vessels in the years immediately preceding and following the implementation
of IFQs in the Bering Sea and Aleutian Island crab fisheries. Utilizing simple before-after comparisons,
they show that, while employment measured in total employees declined dramatically due to consolidation
under the IFQ, a metric of employment that considers the “intensity” of employment (its duration) for crew
on the same vessels before and after IFQs did not decline. However, improvements in harvesting efficiency
did reduce the amount of crew time required per a unit of landings. These findings highlight the importance
of adopting a multidimensional notion of measures of employment, where IFQs may expand some margins
at the cost of others.
The issue of changes in share contracts or a shift toward daily wages is often seen as a negative
aspect of LAPPs by crew members (e.g., Carothers, 2015; Eythorsson, 1996; McCay and Brandt, 2001;
Olson, 2011; Pinkerton, 2014, 2015; Ringer et al., 2018). However, the cost of leasing quota can be removed
from the ex-vessel revenue prior to the crew being paid. An analysis of the British Columbia halibut fishery
showed lower returns to crew from the practice (Pinkerton and Edwards, 2009), but other studies, in that
fishery (Casey et al., 1995), in the Mid-Atlantic surf clam fishery (Brandt and Ding, 2008), and the West
Coast groundfish trawl fishery (Steiner et al., 2018), found that the added cost to crew was more than
compensated by increases in crew income.
In their quantitative crab fishery study, Abbott et al. (2010) found no evidence of changes in the
share contracts used to define crew remuneration, while the overall seasonal pay of noncaptain crew
undoubtedly increased for the majority of crew relative to pre-IFQ years. When calculated as a daily
“wage,” the majority of red king crab crew saw their pay increase as well—driven in part by the reduction
in labor hours per ton of harvest and a consolidation-induced increase in the number of fishing versus
nonfishing days per vessel compensated by the lay system—while the evidence for snow crab was more
mixed. On the whole, it could be argued that crew outcomes improved for those that were able to remain
in the fishery, particularly in light of well-documented improvements in safety in the fishery.
Although revenues may be the same or higher, the share of landings devoted to crew pay may
decline. In other words, the rents created by additional productivity are not divided proportionally with
crew, but are instead capitalized into the price of quota, a factor that might affect job satisfaction and
perceptions of equity within the fishery (Steiner et al., 2018). Effects on job satisfaction may reflect
perceptions of some participants in the fisheries that reduced shares are evidence of devaluing labor. More
generally, the traditional “co-venturer” nature of crew employment in fisheries may be altered, coming
Prepublication Copy
Copyright National Academy of Sciences. All rights reserved.

The Use of Limited Access Privilege Programs in Mixed-Use Fisheries

94

The Use of Limited Access Privilege Programs in Mixed-Use Fisheries

closer to wage labor relationships (Pinkerton, 2014). Whether these changes in remuneration practices
constitute a net gain or loss to crew is unclear. Movement toward a wage may reduce the upside risk from
a highly successful season (or from working on a particularly skilled vessel), but it also shelters captains
and crew from the downside risk associated with poor fishing or shocks to input prices (e.g., fuel).
Furthermore, while some crew members employed before the LAPP transition may find this new
arrangement undesirable and either persist in the fishery anyway or seek alternative employment, some new
crew members may be specifically attracted to the new terms of employment in the LAPP. The overall
effects of remuneration changes under LAPPs are therefore uncertain and depend strongly on the risk
preferences of a changing population of crew members.
While useful, the Abbott et al. (2010) study suffers from some shortcomings including the lack of
a comparison group to control for confounding trends and the inability to follow outcomes for those crew
that exited the fishery. Finally, the study only focuses on the short-run effects of LAPPs potentially failing
to reveal longer-run impacts to crew as quota consolidates, the rate of leasing among vessels increases, and
as “sticky” remuneration practices, such as a crew’s share of net revenues or the list of costs that are
deducted before calculating this share, change.
Evidence on Labor and Employment Shifts in Study Fisheries
No information is available on labor and employment shifts due to LAPPs for the wreckfish, golden
tilefish, and Atlantic bluefin tuna programs. Confidentiality may be a factor for the wreckfish and golden
tilefish cases, given the very small number of vessels involved. The general problem is, as noted above, the
lack of records on hired captains and crew. However, special efforts were made for the two Gulf of Mexico
LAPPs.
Red Snapper and Grouper-Tilefish Evidence on Labor and Employment
Boen and Keithly (2012) report a reduction in crew size in the red snapper fishery since IFQ
implementation, especially in the western Gulf region and among small and medium-sized vessels (Gulf of
Mexico Fishery Management Council, 2013). The 5-year review asserted that while crew sizes decreased,
the ability to hire and retain stable crews increased, suggesting that holding a quota share, and hence the
capacity to know how much the vessel will actually fish, may help recruit and keep crew.
Efforts were made in a 2016 in-person survey of 153 captains and crew members to assay changes
since the IFQ program for grouper and tilefish species in the Gulf of Mexico began in 2010 (ECS Federal
Inc. et al., 2017). Strength of the findings was constrained by the lack of a baseline survey and quantitative
data on incomes, and by underrepresentation of captains and crew who no longer fished as well as regional,
ethnic, and age differences. Respondents were almost all white males from Florida who participated before
IFQs and continued participating in grouper and tilefish fishing. As expected given consolidation, they
generally reported less work available, with less choice and flexibility to move among vessels. Income
measures were roughly unchanged. Crews reported a slight reduction in the stability of their annual
incomes, and both captains and crew reported a slight reduction in their ability to earn large increases in
income. While many fishers experienced increased revenue shares, there was, on average, a decrease. It
was unclear whether this decrease was caused by IFQs directly, general labor market conditions (e.g., fewer
jobs in the fishery driving down wages), or some other change. Approximately one-third of respondents
said that they were worse off than before IFQs, but it was not evident what the causes were. The respondents
reported a significant increase in safety, mixed perceptions of job satisfaction, and a general concern with
lack of perceived fairness, focusing on the fact that holding quota did not require active participation in
fishing.
Another source (QuanTech, Inc., 2015) is based on a mail, telephone, and Internet-based survey of
people identified as shareholders; the total response rate was 35.6%. The “lay” or share system
predominates, accounting for 88% of the enterprises that hired crew. A very small percent paid crew a flat
rate per day, trip, or season, and the difference before and after was small (from 7.6% to 10%; Table 17 of
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QuanTech, Inc., 2015), therefore not indicating a shift toward wage labor. Although there were differences
in the share system of distribution of revenues to owner, captain, and crew, they reported virtually no change
in the system pre-IFQ to post-IFQ (Table 19 of QuanTech, Inc., 2015), but by and large they deducted the
expense of shares before paying captain and crew (Tables 15 and 18 of QuanTech, Inc., 2015). In contrast
to crew and captain reports of greater difficulty finding employment in the fishery post-IFQ, in this study
there was a marked increase in the percentage of respondents who felt that retaining skilled crew and hiring
skilled replacement crew was “difficult” or “very difficult” post-IFQ (Table 12 of QuanTech, Inc., 2015).
Griffith et al. (2016) conducted qualitative research on labor relations in the grouper-tilefish ITQ
program. Their studies included 176 interviews (25% of the approximately 700 shareholders). They note
that “very likely due to the contentious nature of the program” those who no longer fished in these programs
refused to be interviewed (Griffith, 2018). Concern about changed social relations within the fisheries came
up in many discussions by interviewees of the situation where some who received small allocations are
forced to lease some or all of the quota share they need, at what they see as high costs (one term used is
“usury”), or to become crew members rather than owner-operators. Hired captains and crew members,
including many with long histories of participation, viewed themselves as disadvantaged in the initial
allocation, stating that the shares went to boat owners with reef fish permits rather than to fishers on vessels.
As such, some of the labor outcomes associated with the IFQ stem from the particular design of the initial
allocation, not necessarily the transition to IFQs.1
Rise of New Roles
A social consequence of LAPPs with economic implications is the emergence of new social roles
and relationships (Wingard, 2000). The initial allocation sets up the conditions and structure for a
realignment of social and economic positions within a fishery and within communities. In the existing IFQ
systems, the initial allocation is set up to “grandfather in” those historical participants who meet
qualification criteria, and those criteria tend to be designed to reflect the status quo at the time decisions are
made by the Council or other bodies (Creed, 1991; McCay, 2001). One reason for this in overcapitalized
fisheries is the desire to not attract new capital (i.e., vessels) into the fishery. The process that follows,
involving sales, lease exchanges, and so on, often results in a continuation or intensification of existing
differences in capital, wealth, and status, as shown in a large number of cases worldwide (Shotton, 2001).
From the perspective of those with no or small shares, the situation is sometimes viewed as intensifying
differences between “winners” and “losers,” as learned in an ethnographic study of west Florida groupertilefish participants, where many appreciate the benefits of the IFQ program but identify the intensified gap
between the “haves” and the ‘“have nots” as a problem (Griffith et al., 2016; Overbey, 2016). The MidAtlantic golden tilefish LAPP 5-year review also noted as a social impact the persistence of this sentiment,
coming out of a long history of progressive consolidation of ownership and participation and exclusion of
some with perceived claims to the fishery based on their roles in developing it.
With the initial allocation comes the rapid appearance of a new socioeconomic class of individuals
and other entities that control access to the fisheries, the IFQ shareholders, and a corresponding group
dependent on them for access. As seen in the Gulf of Mexico IFQ programs, shareholders have formed
associations and been active in representing their interests in fisheries management venues and the courts,
potentially changing the political economy of the fisheries.
Furthermore, shareholders and others have become brokers, buying and selling allocation, as might
be expected given the transferability of the shares and annual allocations and their possible value of market
clearinghouses. A LAPP is a constructed market and, as in other sectors of the economy that have financial
assets like commodity futures or equities associated with them, it creates opportunities for employment in
1

As Griffith (2018) noted, in most of the U.S. LAPPs, history has become a commodity because measures of
historical landings are used to determine initial allocations of IFQs, and those measures take on an identity and value
of their own. The history created by a particular fishing crew becomes an attribute of the vessel and goes with it if the
vessel is sold.
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the trading of assets. The rise of a new broker class was mentioned in the 5-year review of the red snapper
LAPP as a social impact (Gulf of Mexico Fishery Management Council, 2013). In surveys and interviews
with participants in the IFQ fisheries, there is a frequently expressed idea that it is unfair for some people
to profit from owning and/or trading quota shares or allocations without actually fishing. “The increase in
the number of shareholders not landing any fish has led to perceptions that many are profiting from the
program at the expense of hard-working fishermen” (Gulf of Mexico Fishery Management Council, 2013).
This moral sentiment is colored by concern that outside investors might be profiting, which was made more
possible in 2012 (for red snapper) and 2015 (for grouper and tilefish) allowing “public” ownership,
removing the requirement that one had to have a limited access reef fish permit to hold and use a quota
share. However, identifying such brokers is difficult in the Gulf LAPPs because it requires landings and
allocation trading data; Ropicki et al. (2018) referred to participants that do not own shares or fish
commercially but buy and sell allocation as “allocation brokers,” acknowledging their roles in facilitating
a market.
The Councils are authorized to address the issue of ownership of catch shares by people who are
not active in the fishery. In Section 1853a(c)(5)(E) of the MSA (see Box 5.2), Congress reflected the social
concern about outsider control over fisheries in a provision that authorizes LAPPs “to harvest fish to be
held, acquired, used by, or issued under the system to persons who substantially participate in the fishery,
including in a specific sector of such fishery, as specified by the Council.”
It should also be noted that new relationships among fishers, dealers, brokers, and others have
formed in many other ways, as shown in a social network analysis done for the grouper-tilefish 5-year
review, but the social and economic impacts of such new arrangements have not been studied extensively
(red snapper is an exception; Ropicki and Larkin, 2014). The committee was unable to find information
that allows assessment of what the actual impacts are on fishers and their access to allocation across all the
cases of this study; however, Ropicki et al. (2018) identify six different categories of LAPP participants
and discuss proposed impacts to each by changes suggested in Amendment 36B (i.e., increase share
ownership among harvesters, limit allocation/harvest consolidation, and increase harvest flexibility). This
study also emphasizes that socioeconomic outcomes are affected by the size and composition of several
interrelated markets (i.e., markets for shares, allocations, and fish landings).
Distributional Inequities
Commercial participants in a fishery are not identical. In economic terms, participants can differ
by size and type of ownership, target portfolios, vessel characteristics, and level of investment. As such,
implementation of LAPPS also can have differential impacts on diverse operators and operations and these
impacts can be amplified under LAPPS such as when they utilize additional management measures (such
as vessel permit requirements) or allow for leasing (which creates markets for two types of assets: quota
shares and annual allocations). In response to distributional concerns such as these, the Councils have been
responsive and have instituted a suite of additional criteria for allocation within the commercial sector
including allocating quota by area and vessel characteristics (size, targets, owner-operated, inclusion of
other species, etc.). While such supplemental measures may solve or address critical management issues,
perhaps unsurprisingly they can create dependencies and advantages that were not anticipated. One such
example is in the Gulf of Mexico.
The 5-year review of the red snapper program identified two primarily distributional impacts within
the commercial sector: relatively high regional discard rates due to regional differences in stock
improvements (a disadvantage of allocating based on past catch in absence of a well-functioning transfer
market) and an increase in quota owners that were not fishing (and, relatedly, an increase in lease-dependent
fishers). Since the very purpose of the mandated reviews is to assess success and adjust the program, the
Council sought to address these impacts through Amendment 36. In particular, Amendment 36B was
drafted to include red snapper and grouper-tilefish participants and included several options that were
designed to do one of three things: “increase ownership of shares by harvesters, limit consolidation in the
harvest sector, or increase harvest flexibility” (Ropicki et al., 2018). To foster dialogue on potential
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outcomes in advance of adoption, Ropicki et al. (2018) used available data from the catch share, allocation,
and landings markets to systematically compare likely impacts on six participant types in the red snapper
fishery based on whether they were active fishers, owned shares, and bought or sold allocation. While
Amendment 36B did not answer several key questions to perfectly match the proposed outcomes, the
insights gained on the causal mechanisms for effects in such fisheries could prove valuable. With respect
to changes that could increase ownership of share by harvesters—a common narrative to achieve more
equity—all of the options considered would likely either flood and devalue the share market or shrink and
increase the value of the allocation market. These outcomes undermine the intended benefits to harvesters
who move from being allocation dependent to an investor fisher and to those who prefer the flexibility of
using the allocation market (i.e., supplementers and remaining allocation-dependent fishers). More
importantly, there is no guarantee that if more shares were available in the market, they would go to
allocation-dependent fishers.
Social and Cultural Diversity
LAPPs can require significant trade-offs between increasing economic efficiency and maintaining
a diverse fleet structure. Removal of less efficient vessels suggests a trade-off between increasing economic
value and the social objective of maintaining diverse participation, as documented for Alaska’s halibut and
sablefish fisheries (Kroetz et al., 2015). Fleet diversity is not just about vessel size classes or areas fished
or technology; it is also about the demographic, socioeconomic status, and cultural identities of participants.
Studies of LAPPs worldwide show loss of access rights in LAPPs fisheries on the part of young, smallscale, low-income, Indigenous, minority, and rural fishers (e.g., Carothers and Chambers, 2012; Pinkerton,
2019; Stewart et al., 2006; Yandle and Dewees, 2008; Young et al., 2018). For various reasons, these
populations can disproportionately be excluded from LAPPs at initial allocation or fare poorly under the
trading that follows. They may have diverse motivations for fishing and less access to auxiliary institutions
that support LAPPs fishery participation, like education, credit, and banking (Carothers, 2008, 2012; Davis,
1996; Langdon, 2018; Maurstad, 2000; McCormack, 2007, 2010). Furthermore, although these are often
less economically efficient fishers, and thus the ones pinpointed for removal from the fishery based on
economic goals, their livelihoods, identities, and cultures can be highly dependent on fishing, so the loss of
access can be catastrophic. Moreover, smaller-scale, place-based fishers are likely more dependent on local
stocks, with incentives to favor conservation (Bennett et al., 2018). A demographic trend—the aging or
“graying” of the fleet—has been studied in limited entry and LAPP fisheries in several regions in the United
States (e.g., Cramer et al., 2018; Donkersloot and Carothers, 2016; Johnson and Mazur, 2018; Ringer et al.,
2018). Economic and social barriers to entry and upward mobility in LAPPs fisheries and incentives that
lead to older quota owners keeping rather than divesting their fishing assets (e.g., Szymkowiak and HimesCornell, 2015) are contributing factors to this demographic trend.
In fisheries where onshore processing is part of the supply chain, trading of quota shares can benefit
some coastal communities, where the owners of those shares decide to land their catches, and hurt others,
where local fishing firms have sold out or were not granted adequate quota shares, and thus reduce the
amount available to the processing firms. This was a major problem in Iceland in the early period of ITQs
(Pálsson and Helgason, 1995). Quota share transfers have also led to a significant shift in fisheries
participation and control between rural and urban regions in Alaska, with important cultural and political
implications as rural Alaska is primarily made up of Indigenous communities including 229 federally
recognized Tribes (Carothers et al., 2010; Donkersloot and Carothers, 2016; NPFMC, 2010). Chapter 7
examines community dimensions of the LAPPs in mixed-use fisheries.
As noted in Chapter 2, in defining LAPPs, Congress included provisions to recognize and protect
small-scale, owner-operated fisheries and respect the needs of fishing communities. There were provisions
to mitigate unfair initial allocations, high costs of entry after the initial allocation, excessive consolidation
and concentration of ownership, and other known and anticipated socioeconomic consequences of creating
tradable individual privileges. Consequently, the LAPPs of this study have had various features such as
caps on ownership of shares or holding of allocations; tiered vessel size classes and other measures to reflect
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fleet diversity in initial allocation (the golden tilefish and red snapper IFQs), and owner-on-board provisions
intended to prevent what is deemed as excessive consolidation and maintain fleet diversity. The original
red snapper and golden tilefish IFQs now allow any U.S. citizen or permanent resident to own and trade
shares or allocation (since 2012 and 2015, respectively) but the commercial reef fish permit is still required
to harvest.
Such measures and others are devised because of recognition that market-based allocation can have
effects on fleet diversity. However, the data for the fisheries in this study are not collected and analyzed
currently in ways that allow for assessing the effects of the program on small-scale fisheries, owner-operator
fishing enterprises, minority fishers, or any other socioeconomic or demographic group. The section above
on consolidation discusses evidence for degrees of concentration of ownership or inequality in participation,
using the standard measures, the Gini coefficient and the HHI. From this perspective, the LAPPs in this
study vary in the extent to which the consolidation occurred, and it is unclear whether any consolidated
enough to create market power in the quota market (Mitchell, 2016). This can be relevant, through the price
of shares, for entry into the fishery and thus social diversity.
Evidence for how participants assessed the distributional effects of the red snapper LAPP is from
two surveys. An early survey of IFQ shareholders underscored disapproval of the IFQ design process,
including how voting took place, which fed into general distrust in fisheries management (Miller, 2010). A
second survey of the perceptions and attitudes of participants (Alsharif and Miller, 2012) also identified a
high level of opposition to IFQs, mostly because of fear that small-scale fishers would be pushed out of the
fishery. “When it comes to protecting the interests of the small scale fishers and fishing dependent
communities, respondents (82–88 percent) overwhelmingly believed the IFQ fails” (Alsharif and Miller,
2012). Although the required environmental impact assessment stated that “investment in IFQ shares would
not necessarily be prohibitive for small operators, part-time fishers, or fishers who participate in several
fisheries throughout the year,” many respondents felt that the cost of buying shares was in fact prohibitive,
and there was only a small net gain from leasing shares (Alsharif and Miller, 2012).
Evidence of Diversity in Study Fisheries
Red Snapper and Grouper-Tilefish Evidence
For the Gulf of Mexico LAPPs it is difficult to investigate distributional impacts because of the
challenge of identifying the actual entities involved. Groups of individuals and businesses can have
affiliated or shared ownership of quota shares and boats, some vertically integrated. However, these
relationships are not fully recorded in the record-keeping system, resulting in the underestimation of
consolidation (Mitchell, 2016). The overall conclusion for the grouper-tilefish review was simply that, “as
economic theory would suggest, the distributions of GT landings and revenues have become somewhat
more unequal since the IFQ program was implemented” (Gulf of Mexico Fishery Management Council,
2018a). The analysis was done at the vessel level but does not indicate which vessels remained and had the
higher landings and revenues, and which did not. Data in the red snapper and grouper-tilefish reviews are
not reported in a way that would allow quantitative assessment of the distributional outcomes among
different categories of participants.
Unfortunately, data were not available to the committee about social and cultural diversity
dimensions of the fisheries of the study, beyond ethnographic appraisals of the grouper-tilefish IFQ in
various communities of Florida, Louisiana, and Texas (Griffith et al., 2016), and the National Oceanic and
Atmospheric Administration community studies discussed in Chapter 7. Surveys done for the groupertilefish IFQ review indicate the ages, racial and ethnic identity, location, and gender of respondents but
emphasize lack of adequate representation of regional, age, and other differences in the sample (e.g., ECS
Federal Inc. et al., 2017). This is despite knowledge of tremendous diversity in the Gulf of Mexico and the
Southeast Atlantic region, both at sea and in the processing and marketing sectors on land, including ethnic
Cajuns, Spanish speakers, members of the United Houma nation, African Americans, and Vietnamese and
Hmong Americans (e.g., Durrenberger, 1995; Griffith, 1999; Hoskins-Brown, 2020; Kang, 2016; Levin et
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al., 2010; Margavio et al., 1993; Sullivan et al., 2018). The participation of these groups in the coastal,
shrimp, and shellfish fisheries is well known; the committee was unable to find documentation of their
presence or absence in the federal waters fisheries under review in this study.
Evidence of Distributional Impacts from Other Cases in This Study
No information was available to the committee for Atlantic bluefin tuna or wreckfish. For golden
tilefish in the Mid-Atlantic, the only evidence for distributional impacts of the LAPP in the 5-year review
is a qualitative report from a Council visioning process of 2011-2012. It stated that those who did not own
significant quota in the golden tilefish ITQ system, “especially early participants in the fishery, are
frustrated and feel as though they were pushed out of the fishery,” and some felt that the qualification dates
were set to benefit certain businesses over others, even though the Council can document its efforts to
represent all stakeholders in the process (Mid-Atlantic Fishery Management Council, 2017). In that initial
allocation process, of the 31 limited access permits in the prior management system, 18 did not qualify
because of low landings during the qualification period. Of those, only 8 had actually been engaged in
fishing for tilefish, and after the ITQ system was implemented, all 8 focused on other fisheries, and four
landed some tilefish via leased allocation or incidental landings (Mid-Atlantic Fishery Management
Council, 2017). No information was provided about vessel sizes, comparative economics of the alternative
fisheries, or how many later obtained quota shares.
The golden tilefish LAPP in the Mid-Atlantic includes an allocation of 5% of the TAC to an open
access incidental catch fishery. Vessels possessing an “open access commercial/incidental” permit are
allowed a trip limit of 500 pounds of golden tilefish (whole weight). Although they take a small amount of
the TAC, this class of more than 2,000 vessels, spread throughout the region, benefits from the ability to
add incidentally caught tilefish to their portfolios, and a few of those vessels are able to lease quota shares
as well.
Fisheries Conservation and Management
As noted in Chapter 4, a possible positive effect of IFQ programs is that holders of exclusive rights
or privileges have increased interest in sustainable fisheries management because the IFQs, if transferrable,
become assets that will deliver a stream of long-term economic benefits (Moloney and Pearse, 1979; Munro
and Pitcher, 1996; Squires et al., 1998). However, the theory is based on the idea that those rights are truly
exclusive and secure property rights, whereas the LAPPs are only partially privatized and contingent
privileges.2 IFQ shareholders do not own fish, nor is their ownership of rights to catch a portion of a total
allowable catch fully exclusive or secure, because the government retains the right to adjust allocations and
even end the program (Bromley, 2009; Copes, 1986). Consequently, the effectiveness of LAPPs in
promoting voluntary behaviors oriented toward conservation goals may be weaker than cases where ITQs
or IFQs are more fully privatized with indefinite duration (Sumaila, 2010). This theory has been tested and
refined through economic modeling, particularly in regard to the duration of the right and/or expectation
that it will be renewed (Costello and Deacon, 2007; Costello and Kaffine, 2008; Deacon et al., 2011).
However, it is important to recognize that, in practice, LAPPs are integrated with other dimensions of
fisheries management that have major effects on conservation outcomes, making this theory difficult to
apply to actual cases.

2
Depending on features of an IFQ share within a particular regulatory context, the share can have more or fewer
property-like attributes. For example, programs may make shares fully transferable, nontransferable, or put limits on
transferability. The question of exactly where LAPP permits fall on this spectrum is beyond the scope of our statement
of task. We assume throughout the report that LAPPs can have some property-like features, but do not entail the same
kinds of rights as, say, real estate.

Prepublication Copy
Copyright National Academy of Sciences. All rights reserved.

The Use of Limited Access Privilege Programs in Mixed-Use Fisheries

100

The Use of Limited Access Privilege Programs in Mixed-Use Fisheries

Barriers to Entry of Young and Small-Scale Fishers
Recruitment into the fishery by young people, small-scale fishers, rural fishers, minorities, and
Indigenous peoples can address socioeconomic concerns. Fishing is a traditional livelihood for many
people. It is also a trade that has long favored people who work their way into it, accumulating knowledge,
experience, and capital over the years, perhaps with the help of family or neighbors, often with the hope of
eventually owning one’s own business. One benefit of LAPPs in encouraging new entry is that they can be
passed down to family members in the same way agricultural land can be bequeathed. This creates a
mechanism for passing along wealth that one has accumulated from investment in the fishery over one’s
career, and it allows for renewal of the labor force. It also presents a limitation in that fishers may overlap
with their children in fishing the same amount of quota, which presents similar challenges in agricultural
land.
When the privilege of fishing is capitalized into marketable quota shares, the price of becoming an
owner-operator can be too high for many who are not able to obtain quota from family members. This is
the same in any number of industries in which the fixed asset becomes more expensive as the industry
becomes more profitable. What differs with LAPPs is that the initial owners are usually grandfathered into
the program and can anticipate “windfall” rewards from ownership and sale of the shares, setting up
potential situations of “winners” versus “losers” within communities. Crew may perceive that they are
newly disenfranchised, having little chance of becoming owners and often having reduced percentages of
the take in the share systems used for reimbursement. And small coastal communities dependent on the
fisheries for supplies to processing plants and other economic benefits can be vulnerable when the few
quota holders decide to sell, but none of the younger people in the community can afford to buy, resulting
in the loss of quota to that community (e.g., Coleman et al., 2018; Ringer et al., 2018). This issue is
important in the design of the initial allocation and subsequent markets, calling for consideration of auctions
and corresponding loan markets to facilitate new entrants without access to capital.
The issue of the high barriers to access for new entrants and small-scale fishers is one that Congress
recognized when delimiting LAPPs. The Councils are encouraged to come up with measures to enable the
participation of both new entrants to the fisheries and existing small-scale fishers. To date, none of the
LAPPs in this study have developed such measures, although the issue is one that has arisen, especially in
the Gulf of Mexico fisheries where it was discussed in the grouper-tilefish 5-year review and in draft
Amendment 36B of the Reef Fish Resources management plan (August 2, 2019). The grouper-tilefish
review “concluded that fostering access for new entrants would be consistent with the program objectives
[including reducing overcapitalization], as new entrants are often participants in the fishery, e.g., crew and
hired captains who do not own shares but could buy allocation. The review suggested consideration of loan
programs, share redistributions, and quota banks to provide access to quota” (Amendment 36B) (Gulf of
Mexico Fishery Management Council, 2019). The August 2, 2019 draft of Amendment 36B considers
numerous alternatives, and Ropicki et al. (2018) discuss this as well.
This question is of course closely related to the issues of perceived excessive shares and ownership
of shares by nonfishing entities, through the availability of shares or leased allocations and their prices. In
the work of the Gulf of Mexico Council on Amendment 36B, reforming these is considered along with
ways to ease the costs of leasing or purchasing access privileges for young people or others (the definition
of which is itself a challenge to the Councils; see also Ropicki et al., 2018). To this end, in 2021 the
Southeast Regional Office of the National Marine Fisheries Service made loans through the Fisheries
Finance Program available for purchase or refinancing of existing debt for ITQs.
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BOX 5.2 Section 303A(c)(5)
(5) ALLOCATION.—In developing a limited access privilege program to harvest fish a Council or the Secretary
shall—
(A) establish procedures to ensure fair and equitable initial allocations, including consideration of—
(i) current and historical harvests;
(ii) employment in the harvesting and processing sectors;
(iii) investments in, and dependence upon, the fishery; and
(iv) the current and historical participation of fishing communities;
(B) consider the basic cultural and social framework of the fishery, especially through—
(i) the development of policies to promote the sustained participation of small owner-operated
fishing vessels and fishing communities that depend on the fisheries, including regional or portspecific landing or delivery requirements; and
(ii) procedures to address concerns over excessive geographic or other consolidation in the
harvesting or processing sectors of the fishery;
(C) include measures to assist, when necessary and appropriate, entry-level and small vessel owneroperators, captains, crew, and fishing communities through set-asides of harvesting allocations, including
providing privileges, which may include set-asides or allocations of harvesting privileges, or economic
assistance in the purchase of limited access privileges;
(D) ensure that limited access privilege holders do not acquire an excessive share of the total limited
access privileges in the program by—
(i) establishing a maximum share, expressed as a percentage of the total limited access
privileges, that a limited access privilege holder is permitted to hold, acquire, or use; and
(ii) establishing any other limitations or measures necessary to prevent an inequitable
concentration of limited access privileges; and
(E) authorize limited access privileges to harvest fish to be held, acquired, used by, or issued under the
system to persons who substantially participate in the fishery, including in a specific sector of such
fishery, as specified by the Council.
SOURCE: 16 U.S.C. § 1853a.
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6
Social and Economic Effects of LAPPs for Recreational
Fishery Stakeholders in Mixed-Use Fisheries

Introduction
This chapter considers the evidence regarding positive, negative, or neutral social and economic
effects from the implementation of Limited Access Privilege Programs (LAPPs) in mixed-use fisheries for
stakeholders in marine recreational fisheries. Whereas Chapter 5 considers the implications of LAPPs for
stakeholders within the commercial fishery sector itself, our focus is on impacts that span the “mixed-use”
gradient to influence stakeholders within the recreational sector. Importantly, like the commercial sector,
the recreational sector is often composed of stakeholders with distinct interests and that may experience
heterogeneous impacts from the LAPP. In most cases the recreational sector can be broken down into (1)
anglers fishing from private vessels or from shore (although the latter category is of limited importance for
federally managed species), (2) anglers primarily accessing the fishery as passengers onboard for-hire
vessels (e.g., charter or headboat vessels), and (3) for-hire operators who provide recreational for-hire trips
to paying customers. Our consideration of LAPP impacts is limited to these groups; a broader assessment
of the effects of LAPPs in mixed-use fisheries on coastal communities and other stakeholders is contained
in Chapter 7.
Evaluating the impacts of LAPPs in mixed-use fisheries requires careful consideration of the nature
of recreational and commercial fishery management in mixed-use fisheries, as well as how LAPPs have
altered this management. All of the mixed-use fisheries that include LAPPs for the commercial sector and
are analyzed herein have parallel management programs using output controls (seasons, bag limits, trip
limits, and size regulations) for the recreational sectors. These recreational control mechanisms have had
varying degrees of success in controlling recreational harvest to constrained sectoral allocations. This has
entailed maintaining a longstanding regulated open access system of retention (bag) and size limits to limit
the fishing mortality impacts of individual anglers, coupled with season openings and closures as the
primary mechanisms to limit the cumulative fishing mortality of the recreational sector (Arlinghaus et al.,
2019). In some cases (e.g., the U.S. Gulf of Mexico reef fish fisheries) this approach has been supplemented
by limited entry programs and enhanced reporting requirements for for-hire vessels. In other words, the
LAPPs evaluated in this study are only “mixed use” in the sense that the fisheries stocks regulated under
the LAPPs are pursued by private recreational, for-hire recreational, and commercial fishers, with all sectors
falling under federal management.
An implication of this fact is that the effects of LAPPs in mixed-use fisheries on recreational
participants are most likely to arise from some form of spillover between the changing terms of fishery
access on the commercial side of the LAPP and the availability, access, or quality of recreational experience
available to recreational anglers. Spillovers and conflicts between the recreational and commercial fishing
sectors are longstanding (e.g., Berkes, 1984; Bishop and Samples, 1980), ranging from tensions over
allocation of scarce harvest between sectors, perceptions of different habitat or stock impacts, competition
for fishing grounds, or concerns of incompatibility between the character of coastal development favored
by recreational fishers and other tourists versus commercial fishing interests. We are not concerned in this
chapter with detailing the nature of these spillovers for each of the evaluated fisheries; indeed, interactions
between recreational and commercial fisheries beyond the existence of conflict have only been sparsely
addressed in the literature. Rather, our focus is on answering the following question: How have the
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management changes from LAPPs in the commercial sector of mixed-use fisheries changed the nature and
magnitude of spillovers between the commercial sector and recreational fishery participants?
As complex social-ecological systems, we expect the ecological, social, and economic state
variables affecting recreational stakeholders to change over time in ways that may be quite difficult to
predict—even in the absence of the implementation of a LAPP. Therefore, in order to assess the impacts of
a LAPP on a particular fishery, it is not sufficient to simply point to changes in these variables before and
after the LAPP went into effect (i.e., the outcome of the mandated reviews). Instead, one must establish—
whether empirically, through bioeconomic modeling, or through qualitative scenario construction—how
these changes differ from what would have likely happened in the absence of the LAPP (Ferraro et al.,
2019). In other words, any judgment about the impact of the LAPP is predicated on an implicit or explicit
assumption about the “no-LAPP” counterfactual scenario. Unfortunately, the information required to
rigorously evaluate these counterfactual scenarios is sorely lacking in the literature, in large part due to very
sparse longitudinal social and economic data of any kind on the recreational component of the fisheries in
question. Given these shortcomings, we instead proceed by drawing on theory and the empirical literature
on recreational-commercial spillovers to establish plausible causal pathways and mechanisms for
commercially focused LAPPs to create spillovers to the recreational sector. We then draw on the peerreviewed literature, Council and NMFS analyses, as well as insights provided to the committee by
stakeholders to assess the evidence for or against these particular spillovers. We conclude by summarizing
the overall weight of the evidence and providing suggestions for data collection and research to more
rigorously evaluate these questions in the future.
Theoretical Pathways of Impact
In this section, we explore the potential pathways and mechanisms whereby the introduction of a
LAPP in the commercial sector could potentially impact recreational stakeholders. To identify these
pathways and mechanisms, we first draw on the small literature on recreational and commercial conflicts
to identify possible pathways for impact across the sectors (whether positive or negative), even in the
absence of a LAPP for the commercial sector. We then draw on the broader empirical literature and theory
on commercial rights-based management to posit mechanisms for how the introduction of a commercial
LAPP could alter the nature of this impact.
There are many possible ways to categorize the potential pathways of impact. Our categorization
is broken into within-season impacts—those that play out through mechanisms occurring within a season—
and between-season impacts—those requiring multiple seasons to show their full impact.
Within-Season Impacts
One potential source of conflict between recreational and commercial fishers is the overlap of each
sector’s fishing effort in space and time. This can create negative spillovers from commercial to recreational
anglers (or vice versa) due to literal overlap of gear, resulting in tangled or fouled gear or a simple
perception of a nuisance that mars the recreational fishing experience for some (Bocquey, 2017).
Furthermore, the sequencing of recreational and commercial fishing effort within the season may result in
one sector or the other obtaining a de facto privileged position in terms of the availability and catchability
of their target species. This may especially be the case for fish species with strong in-season depletion
effects—so that those that fish early enjoy much higher success rates than those fishing later—or species
with strong seasonality in their catchability due to spawning aggregations or strong inshore-offshore
migration patterns. While these sources of conflict are a possibility, there is little evidence from the
literature that they are a frequent or major source of conflict in mixed-use marine fisheries.
The introduction of a commercial LAPP may alter these within-season spillovers by changing the
overall amount of commercial effort as well as its temporal distribution. As noted in Chapter 5,
consolidation combined with the reduction of “derby” incentives may lead to less commercial fishing effort
per unit time on average, as well as a tendency for this effort to be spread over a longer season (Birkenbach
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et al., 2017). These outcomes are especially likely if the markets for the species in question tend to saturate,
yielding lower prices as the quantity of landings increases at a given time (Birkenbach et al., 2020). This
will often, but not always, result in less commercial effort at the beginning of the season, with a slower
“drawdown” of stocks within the season for species with strong intraseasonal stock effects. However, it is
important to note that IFQs and other LAPP-like policies have not always led to longer, less intense fishing
seasons—particularly in multispecies settings (Birkenbach et al., 2020).
The result of these reallocations of commercial fishing effort under LAPPs could be either positive
or negative to recreational anglers. Anglers could benefit from lower overall intensity of commercial fishing
effort, and it is possible that incentives under the LAPP could shift commercial effort away from favored
recreational fishing times. However, this need not be the case. For example, in the common case where
recreational anglers primarily fish in the spring and summer and traditional commercial fishery seasons
start with the calendar year, it is possible that the slowing of derby fishing by the LAPP could create an
overlap in the recreational and commercial fishery that did not previously exist. The literature is silent on
this question, both in terms of the overall tendency as well as providing any individual case studies. Nor
did the committee receive any assertion of within-season impacts in the open session meetings, which
included recreational stakeholders.
Between-Season Impacts
Many of the spillovers between commercial fishing and recreational anglers are transmitted by
variables that are relatively slow to change. As a result, the effects of LAPPs may take some time to unfold.
Stock Spillovers
Recreational and commercial fishers in mixed-use fisheries draw from a shared common fish stock.
In most cases the Council allocations to each sector are based on a predetermined share of the biologically
determined total allowable catch. In this case, any improvement in the overall stock of target species,
however achieved, benefits all sectors proportionally to their allocation shares. As a result, if a LAPP leads
to a change in fishing mortality, either from landed harvest or discarded catch, this can alter the harvest
available to the recreational sector in future years.
Catch shares (i.e., IFQs) and other LAPP-like programs may affect the trajectory of fishing
mortality in at least three ways, relative to the status quo management in place before the individual fishing
quota (IFQ) is in place (see also Chapter 4). First, commercial fishers may have an incentive under their
newfound de facto “shareholder” status in the allowable catch to lobby for lower short-run catch limits in
order to have a larger, ostensibly more profitable, stock and allocation in the future. Indeed, there is some
empirical evidence for this claim (Branch, 2009). Second, improved monitoring and enforcement due to
vessel-level accountability under catch shares often prevents overfishing of quota and also leads to larger
more profitable future stocks. Third, catch shares may reduce regulatory discards, although catch shares
may conversely exacerbate discards if quotas are based on landings rather than catch, and if there is little
at-sea enforcement. While early studies suggested that IFQs and other catch share programs could help
fisheries avoid or reverse fishery collapse (Costello et al., 2008), the subsequent literature has generally
shown—both from comparisons before and after catch shares within individual fisheries and by
comparisons of changes over time with paired non–catch share fisheries—that catch share fisheries are less
likely to be overfished after the management change, but have not improved biomass in most cases that
sought to increase stock size (Essington, 2010; Essington et al., 2012). However, there is evidence that
catches are better able to track quotas under catch shares, leading to better achievement of management
targets and reduced variability from year to year (Essington, 2010; Melnychuk et al., 2012). There is also
evidence that catch shares have reduced discard rates in some North American fisheries (Essington, 2010).
Given these results, we expect that imposing a commercial LAPP may confer some benefits to
recreational anglers if one or more of the following occur: (1) the LAPP leads to fewer commercial
overfishing events and less variability in achieving management targets, (2) the LAPP secures greater
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cooperation from commercial fishers for stock rebuilding activities (when rebuilding is required), or (3) the
LAPP reduces regulatory discards. In these cases, recreational anglers will be partial beneficiaries of
improved or more stable stocks. The extent of potential benefits depends heavily on the counterfactual
management. If the pre-LAPP management was able to maintain stocks at roughly the same target levels
as under the LAPP, then anglers may see few spillover benefits through the stock. Indeed, if a LAPP were
to induce a net increase in discards, and the discards are not specifically debited from the commercial sector,
then the recreational sector may find its overall allocation diminished by the LAPP.
Allocation Spillovers
The determination of the share of the total landings or fishing mortality allocated to the commercial
versus recreational sector has been the most frequent source of conflict between recreational and
commercial fisheries, both in the United States (Abbott, 2015) and internationally (Borch, 2010; Crowe et
al., 2013; Kearney, 2001, 2002). In the United States alone, the Councils have faced several hotly contested
reallocation decisions in recent years, often requiring substantial investments in research to help support
decision making (Agar and Carter, 2014; Agar et al., 2014; Gentner et al., 2010).
All of the LAPPs reviewed in this report have altered the management of the commercial sector,
holding constant the preexisting allocation between the recreational and commercial sectors. There is,
therefore, no direct link between the adoption of LAPPs in these mixed-use fisheries and any subsequent
change (or lack of change) in the allocation between recreational and commercial stakeholders. However,
many recreational stakeholders argue that the creation of a commercial LAPP in a mixed-use fishery
effectively creates a de facto right that may be more difficult for the Councils to adjust than under the
previous terms of management. This inertia may be facilitated by the LAPP’s effect in increasing the
political power and organization of the commercial sector; this organization is created in part through the
articulation of specific goals and objectives of the LAPP, which are not discussed systematically for the
recreational sector. Both ongoing participants in the commercial fishery and those planning to sell or lease
their quota shares in future seasons have an incentive to maintain the value of their allocations. This
economic common interest, combined with the consolidation of quota share among fewer, more efficient
operators that occurs in some LAPPs, may increase the benefits and lower the costs of quota owners of
engaging in collective action to defend the value of their total allocation “pie” by resisting reallocation of
quota to recreation, or perhaps even expanding the commercial allocation at the cost of the recreational
sector. Therefore, LAPPs may indirectly strengthen the allocation claims of the commercial sector through
a political feedback loop.
Evidence for or against these claims is lacking in the literature and is by its nature difficult to
formally evaluate. Nevertheless, it is the case that catch shares have typically been accompanied by the
formation or strengthening of industry groups of quota holders that, in addition to providing a variety of
valuable services to their members in terms of marketing, research, brokerage, and so on, also serve as
strong advocates for shareholder interests to the Councils and at the national level (Pinkerton, 2014). It
therefore seems plausible to assume that the bargaining position of the commercial sector in terms of
maintaining its allocation has tended to improve under LAPPs. However, this finding must be placed in
appropriate context in that recreational anglers’ interests in many marine fisheries have long been
aggressively pursued in the United States, at both the state and federal levels, by well-funded angler
associations such as the Coastal Conservation Association and the International Game Fish Association.
These organizations have a strength of influence at both the state and federal levels in the United States that
often exceeds that in many other industrialized nations (cf. Kearney, 2001), although that influence is
stronger in particular regions and fisheries (e.g., nearshore and reef fish fisheries in the South Atlantic and
Gulf of Mexico) than others. Indeed, these organizations have been instrumental in the designation of some
nearshore species (e.g., red drum) as “gamefish”—essentially allocating 100% of the catch to recreational
users. Therefore, while commercial LAPPs are very likely to enhance the political bargaining power of
quota owners, it does not follow that this necessarily creates an asymmetry in any contentions over fishery
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allocations. Indeed, in some cases, the result may be something closer to a restoration of parity between
sectors. We separately evaluate the evidence for indirect allocation spillovers for each fishery below.
Effort Displacement
One possible consequence of a commercial LAPP is that some vessels that exit the commercial
fishery due to the LAPP may choose to refit their boats as for-hire recreational vessels. There is very little
assessment of this possibility in the literature; however, the only study to examine former fishers’
employment after exiting fishing found that only 6% entered charter fishing (Stewart et al., 2006).
Furthermore, the ability of commercial fishers to enter the for-hire sector depends on the nature of the rules
of access. In the U.S. Gulf of Mexico, both charter and headboat vessels must possess a limited entry permit,
thereby requiring that any new entrants obtain a permit from a current permit holder, limiting the scope for
new effort to enter the fishery.
One other pathway for commercial effort to bleed into the recreational sector that was noted during
our open meetings is the creation of quasi-recreational “catch share experience” or “dude fishing” trips
whereby a commercial vessel fishing under IFQ takes on customers that work as crew, paying for the trip
in an indirect sense by purchasing their catch from the dealer after landing it at a rate above the normal exvessel price. This has only been reported in the Gulf of Mexico reef fish fisheries, so we discuss it below
for that case.
Evidence of Impacts for Individual Fisheries
Gulf of Mexico Red Snapper and Grouper-Tilefish
We consider the red snapper and grouper-tilefish LAPPs together since many of the commercial
vessels participate in both programs and since many recreational fishers catch species that are also
commercially caught under both LAPPs as well as a number of reef fish not covered under either LAPP.
While the commercial and recreational sectors share common fishing grounds, there is little
evidence from published literature, Council documents, or the open sessions with representatives from all
sectors of significant physical overlap or congestion between recreational and commercial vessels or gear
in the Gulf reef fish fisheries. Nor have we seen allegations of, or found evidence for, significant “stock
effects,” whereby the harvest of one sector asymmetrically reduces the catch of another. Given the finding
from the 5-year reviews that both LAPPs have reduced the number of active vessels in the fishery (Gulf of
Mexico Fishery Management Council, 2013, 2018a), it is possible that the LAPPs could have reduced
interference or competition between commercial and recreational anglers. However, it is controversial
whether the LAPPs themselves caused much of the capacity reductions; quota reductions associated with
the LAPPs combined with external economic factors may have played a dominant role instead (Agar et al.,
2014). The LAPPs, particularly the red snapper IFQ, did serve to spread commercial fishing effort much
more smoothly across the year from far more compressed spring and fall derby seasons (Agar et al., 2014;
Birkenbach et al., 2017). In principle this could have resulted in more overlap of recreational and
commercial effort than before the LAPPs, since Gulf of Mexico recreational effort is generally at its highest
in the late spring and summer. However, we have found no investigation of the potential impacts of this
overlap for either sector, nor did representatives from either sector mention this overlap in our open session
meetings. Therefore, given the current state of evidence, our assessment is that the two reef fish LAPPs
have had minimal to no impact on the recreational sector in terms of within-season impacts.
Regarding between-season impacts, there could be positive benefits to private and for-hire anglers
and owners (holding constant the overall allocations between sectors) if the commercial LAPPs facilitated
the rebuilding of target stocks or prevented the overharvest of commercial allocations relative to
counterfactual management—thus making more harvest available to recreational stakeholders. While some
species affected by the LAPPs, most notably red snapper, have experienced significant rebuilding since
their implementation, it is unlikely that the vast majority of these gains are attributable to the LAPPs per
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se. The individual accountability and extra monitoring provisions of the LAPPs have reduced the challenge
of meeting management targets—reducing the variability of harvest relative to allocation for the
commercial sector and maintaining harvest below the allocation in every year since LAPPs were instituted.
Nonetheless, reported commercial harvest did not systematically exceed its allocation in the years
immediately prior to the LAPPs, suggesting that the incremental effects of the LAPPs on stock status are
minor (see Figure 6.1).

FIGURE 6.1 Ratio of actual catch to allocated catch for Gulf of Mexico red snapper by sector. DATA SOURCE:
Gulf of Mexico Fishery Management Council, 2018b.

In the case of red snapper, a significant cause of recent stock rebounds was likely the large
reductions in commercial allocations (and harvest) implemented in the mid and late 2000s. As well,
following hurricane Katrina in 2005 there was a significant reduction of shrimp fishing effort and a
concomitant reduction in red snapper bycatch from this fleet. Although these reductions were implemented
simultaneously with the red snapper IFQ, they were part of a broad-based effort to hasten the rebuilding of
the stock beginning in 2005 (NOAA Fisheries, 2020). The IFQ was a means to facilitate commercial harvest
under the reduced allocations, but the reduced allocations would likely have occurred regardless of the IFQ
program. The recreational sector saw its own red snapper allocations similarly reduced at the same time,
facing drastically reduced season lengths and bag limits, as well (see Figure 6.2), thus showing that the
reductions in commercial quota imposed under the IFQ were part of a separate, broad-based reduction in
fishing mortality by the Council for all sectors and not attributable to the LAPP itself (NOAA Fisheries,
2020). On balance, it seems unlikely that the commercial LAPPs alone have contributed significant
spillover benefits in terms of stock recovery to recreational stakeholders.
Conflicts over allocation of reef fish between recreational and commercial sectors, and to a lesser
extent between private and for-hire recreational sectors, are very heated in the Gulf of Mexico. This is
particularly the case for red snapper (Abbott, 2015). Despite a stable allocation, recreational anglers have
seen the lengths of their federal fishing seasons (and the individual bag limits) plummet since the mid-
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2000s (see Figure 6.2). This development was driven by a combination of recreational effort flooding into
the fishery, which is expected as entry is unrestricted and fishing popularity grows, but also in response to
successful stock rebuilding, reductions in federal seasons to compensate for unilateral noncompliant
seasons in state waters, and increasing average weights of harvest (so that fewer fish can be harvested under
biomass based quotas).1 The fact that these developments occurred at the same time that the commercial
season became effectively year round under LAPPs (see Figure 6.1) has fueled pressure from the
recreational sector for a greater allocation in order to afford more fishing opportunities. The optics of the
diametrically opposed trends in available fishing days has fueled accusations of differential treatment
between the commercial and recreational sectors, despite the fact that commercial allocations were rarely
exceeded while recreational catches often exceeded allocations by 50% or more, especially after the
adoption of the red snapper LAPP (see Figure 6.1).
The commercial sector has pointed to these quota overages by recreational anglers to argue that
additional allocations to recreation, at the cost of commercial fishers, are against the interests of
conservation. Thus, commercial LAPPs for Gulf of Mexico red snapper have likely increased political
pressure on the recreational sector for accountability for its harvest, albeit at the cost of refueling
longstanding acrimony between the sectors. Pressure has especially increased on the portion of the
recreational sector fishing from private vessels due to recent changes in governance. The division of the
recreational allocation between the for-hire and private angler sectors under “sector separation”
(Amendment 40) has provided the for-hire sector some relief from short seasons as operators no longer
must compete with private anglers for their share of the harvest (see Figure 6.2). The for-hire sector has
since remained well within its separate allocation (see Figure 6.1), and an experimental program in 20142015 for the headboat portion of this sector further demonstrated that a for-hire LAPP can result in increased
fishing opportunities, higher profits for headboat operators, and stronger accountability for harvests (Abbott
and Willard, 2017). These developments have almost certainly increased the focus of the commercial sector
on ensuring collective accountability from private recreational anglers.

FIGURE 6.2 Allowable fishing days in federal waters for red snapper in the Gulf of Mexico by sector. DATA
SOURCE: Gulf of Mexico Fishery Management Council, 2018b.

1

It is important to note that the recreational fishery is simultaneously managed within state waters by a consortium
of states that have developed a more liberal harvest policy than the federal management scheme, and which is resulting
in catch overages for the recreational private vessel sector, in particular.
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The overwhelming majority of comments presented in open sessions concerning sources of
recreational and commercial conflict with stakeholders from this region concerned the equity of the current
allocation and whether alternative allocations might be justifiable on economic and equity grounds. The
question, given the charge of the committee, is not whether the current, or alternative, allocations are
justifiable or not, but rather whether the implementation of the two reef fish LAPPs has served to alter the
trajectory of these allocations compared to a world in which the LAPPs were not put into place, but where
concerns regarding rebuilding stocks and other management goals were still addressed through alternative
policy measures. There is no scientific basis on which to predict how allocations might have evolved in this
counterfactual situation. However, it is noteworthy that relative sectoral allocations have remained
unchanged since the implementation of IFQs.2 Amendment 28, which was strongly supported by
recreational fishing interests, would have reallocated 2.5% of red snapper harvest away from the
commercial sector and toward the recreational sector. This allocation basically formalized the de facto
allocation that had been in place in previous years due to the private recreational sector’s overharvest in
excess of its allocation—an overharvest that was discovered upon recalibration of the Marine Recreational
Information Program (MRIP) to improve its sampling in time periods it had previously missed. However,
a federal court later vacated the amendment, providing the following argument:
Amendment 28 enables the recreational sector to catch more fish in the future because they caught
more fish in the past, in excess of applicable restrictions. AR 020353 (“During the period when the
recreational harvest was managed as a quota (1997–2012), actual recreational harvest in pounds of
red snapper exceeded the quota in 9 out of 16 years, including 5 of the last 6 years.”). Consequently,
Defendants create a system in which one sector must demonstrate an increase in landings in excess
of their quota in order to obtain an increase in their allocation. The flaw with that system is that the
commercial sector can never obtain an increase in their allocation because the commercial sector
can never exceed their quota due to the IFQ program. AR 020354 (“[T]he IFQ program has ended
quota overruns.”). Amendment 28 therefore places the commercial sector at a permanent
disadvantage by failing to take into account the IFQ program and its impact on reallocation. The
Court cannot deem such a scenario fair and equitable as required by National Standard Four.3
The fact that the commercial sector was governed by IFQ—and therefore was viewed as
accountable as a sector for its catch in a way that the recreational sector is not—was an important factor in
the court’s decision to vacate the Council’s attempted reallocation of red snapper harvest to the recreational
sector. Therefore, while Amendment 28 may have faced a similar fate even if the commercial sector had
not been governed by an IFQ, the presence of the LAPP strengthened the legal argument. It is therefore
possible that the recreational sector has seen their de facto allocation of red snapper reduced (although their
formal allocation has remained unchanged) as an indirect result of the commercial LAPP. However, we
wish to emphasize the indirect nature of this inference.
Regarding effort spillovers from the commercial fishery to the recreational sector, the presence of
limited licensing for charter and headboat vessels in the Gulf of Mexico suggests that this spillover is
blocked in that new entrants must retire an existing permit. It is possible that some commercial fishers left
the region and opened for-hire operations in other regions, but data are lacking to assess this possibility.
With regard to “catch share experience trips,” our research suggests at least two companies operating out
of Galveston, Texas, offer full-day catch share experience trips in which anglers pay the equivalent of
$16.00-$18.00/pound for 100-200 pounds of red snapper and other reef fish catch—significantly more than
the commercial ex-vessel price. However, such trips have only been documented for the Gulf of Mexico
reef fish fishery and have only been offered for a small handful of trips (Stephen, 2020). While these trips
2

In the case of red snapper, commercial has 51% of harvest, while recreation has 49%. In 2015, the Gulf Council
implemented “sector separation,” so that the recreational quota was subdivided between the for-hire and private
recreational sectors.
3
Guindon v. Pritzker, 240 F.Supp. 3d 181, 195 (D.D.C. 2017).
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are intriguing as a creative, yet apparently legal, example of how an ostensibly commercial LAPP can
nevertheless cater to recreational anglers—in the absence of a mechanism to directly move quota between
the sectors—the small scale and limited demand for these trips suggest that they are a relatively minor
concern at present.
In summary, we find minimal evidence for any spillovers, negative or positive, from the creation
of commercial LAPPs for red snapper and grouper and tilefish in the Gulf of Mexico to recreational
stakeholders. To the extent that there has been any negative effect on the recreational sector, it has occurred
indirectly through the existence of the IFQs serving to enhance the legal and political validity of the
commercial sector’s claim to its allocation. Most importantly, irrespective of the existence of a LAPP for
the commercial sector, the most important consideration in developing a management program is that it can
reliably result in catches not exceeding allocations consistent with achieving, on a continuing basis, the
maximum fishing mortality rate targets and limits for the stock. In the case of red snapper for the Gulf of
Mexico, this is apparently true for the commercial and for-hire sectors and not true for the private,
recreational sectors.
Atlantic Bluefin Tuna
The IBQ program for Atlantic bluefin creates a very narrowly defined LAPP, providing transferable
short-run quotas to limit and allocate the bycatch of bluefin, particularly regulatory discards, for the pelagic
highly migratory species longline fleet. It does not create a LAPP for any other recreational or commercial
retention of the species except for an individually assigned allocation to the small and inactive purse seine
fleet, which can trade with the pelagic longliners. Therefore, the scope for impacts to the private and charter
recreational sectors is relatively narrow.
The longline fleet is far more southerly in terms of the orientation of its fishing grounds than the
recreational, charter, and targeted commercial bluefin fisheries. Indeed, open meetings with NMFS
personnel and industry representatives confirmed that the pelagic longline fleet has very little overlap in
terms of its grounds, to the point that many fishers in the other sectors are not even aware of its existence.
We therefore posit that there are no direct, within-season impacts of the IBQ on recreational anglers or
charter vessel owners.
With regard to between-season impacts, there is some potential that the IBQ may have created
conditions whereby recreational anglers could enjoy a larger total quota in the future. The mechanism is as
follows. Prior to the IBQ, the pelagic longline fleet regularly exceeded its bluefin allocation due to dead
discards. In order to remain within the overall U.S. quota from the International Commission for the
Conservation of Atlantic Tunas for bluefin mortality, NMFS had to cover these overages with underutilized
quota from other categories, primarily from the purse seine fleet. However, since the implementation of the
IBQ, the longline fleet has remained well under (often less than 50%) its overall quota allocation. While
broader contextual factors may have caused some of this reduction, both the 3-year program review (NOAA
Fisheries, 2019) and representatives from the pelagic longline fleet in our open meetings confirm that
incentives for bycatch avoidance under the IBQ are partially responsible. As a result, NMFS no longer must
cover overages from underutilized quota categories. This has created the possibility for a reallocation of the
purse seine category’s quota to other sectors, including private and charter recreational anglers, even though
some of it is currently leased to the pelagic longline sector to facilitate the market in IBQ for those who
need to lease some, because of the practice of holding IBQ as insurance against possible bycatch (Thomas
Warren, personal communication, 2021). This reallocation is currently under consideration as Amendment
13 under the highly migratory species management plan; the version out for public hearings as of June 10,
2021, includes disbanding the purse seine sector and reallocating its share of the bluefin quota.
South Atlantic Wreckfish
As described previously, the recreational component of the wreckfish fishery is very small. While
social media postings of recreational wreckfish harvest do occasionally occur, the MRIP recorded only one
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recreational wreckfish landing between 2009 and 2016 (Stephen, 2020). This low observation is driven in
large part by the difficulty and cost of harvesting wreckfish given its distance from shore, depth of habitat,
and the essentially single-species nature of the fishery. The allocation of 5% of the annual catch limits to
recreational harvest in 2011 was designed primarily to accommodate any bycatch in the recreational
snapper-grouper fishery, legalizing retention that was previously prohibited by those lacking a commercial
permit. Our conclusion, therefore, is that the recreational wreckfish fishery—to the extent one exists—is
primarily limited by natural factors that curtail wreckfish’s attractiveness as a game fish, with the IFQ
system having essentially no additional effect.
Mid-Atlantic Golden Tilefish
The nature of the golden tilefish fishery, governed by the Mid-Atlantic Fishery Management
Council, combined with the information gathered from commercial and recreational participants during the
open sessions suggest that there is essentially no within-season conflicts between recreational and
commercial harvesters in terms of gear fouling, spatial/temporal overlap, or depletion effects by one sector
on another. Both the recreational and commercial effort levelsare small and spread over a very large area.
Since the IFQ was implemented, the number of active commercial participants and effort has declined
slightly (Mid-Atlantic Fishery Management Council, 2017). However, given the question of whether these
declines were caused by the IFQ versus other contemporaneous factors, and considering that there was little
evidence of interaction between the sectors before the IFQ, we expect this has had minimal effect on the
recreational sector. Therefore, there is no evidence that the LAPP had any appreciable within-season
impacts on recreational stakeholders.
With regard to between-season spillovers through the stock, the 5-year review notes that stock
assessments, although highly uncertain due to a paucity of fishery-independent data, indicate that biomass
has generally grown since the implementation of the IFQ (Mid-Atlantic Fishery Management Council,
2017). However, most of the improvements in catch per unit effort and the recovery of the stock were
achieved before Amendment 1 created the IFQ program, suggesting that the constant quota rule and
accountability measures established under the 2001 Fishery Management Plan were largely responsible for
these gains, not the addition of the LAPP provisions. It is therefore unlikely that the recreational sector has
seen increases in stock status (and therefore improved catch rates) that can be specifically tied to the LAPP
itself.
With regard to allocation spillovers, the recreational sector operates under open access without any
explicit allocation. The recreational sector therefore faces no explicit limit on its catch due to the LAPP.
However, while estimates of recreational golden tilefish effort and catch are highly uncertain, there has
been increasing concern at the Council level that recreational effort for this species is increasing due to its
rebuilt biomass, open access management, and increased restrictions on other recreational target species in
the region. In order to enhance data collection and establish some baseline regulations, the amendment
creating the LAPP also created some new restrictions for the recreational sector. These included the creation
of a new open access permit and trip reporting guidelines for charter vessels as well as establishing an eightfish bag limit (for the first time) for private and charter anglers. These requirements are likely to have fairly
minimal impact as charter operators already are required to have permits and adhere to trip reporting
requirements for the other species (e.g., highly migratory species) they target. Furthermore, the bag limit
was set to a level that was unlikely to bind for the vast majority of anglers (Mid-Atlantic Fishery
Management Council, 2017). Subsequent restrictions were enacted in 2018 including limiting recreational
anglers to hook-and-line gear with five or fewer hooks, requiring open access tilefish permits, and trip
reporting for private anglers targeting and retaining golden tilefish; the latter changes essentially harmonize
the reporting requirements for private and charter recreational vessels.
Overall, the new restrictions on recreational fishing are mostly driven by the need to better
understand the magnitude of recreational effort and catch and are likely driven as much by concerns about
the apparent increase in recreational effort and landings upon the resurgence of the stock as by the institution
of the IFQ itself. Furthermore, these measures place no significant bound on recreational effort or catch in
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the fishery, with the bag limits and gear restrictions primarily serving to preserve the recreational character
of the fishery rather than limit the catch of recreational anglers. It is therefore unlikely that the golden
tilefish IFQ itself has resulted in any significant newfound restrictions on access or the recreational fishing
experience for private or charter recreational anglers beyond those required to effectively monitor
recreational effort and harvest.
Conclusion
As repeatedly noted above, there has been very little research focusing on spillovers between
commercial LAPPs and the broader suite of catch share management approaches and their effects on
recreational stakeholders. Indeed, even the mandatory program review documents for each of the LAPPs
considered ignore this set of questions, likely because such concerns lie outside the stated goals and
objectives of the LAPP and therefore are not the focus of reviews that are intended to “describe and analyze
the effects that have actually taken place since the ‘baseline’ time period prior to … the program’s
implementation” (Morrison, 2017b).
Given this research gap, we have attempted, first, to identify pathways and mechanisms whereby
it is possible that a commercial LAPP may affect recreational stakeholders and, second, to assess the case
for the salience of these theoretical impacts in the particular cases in question. Our findings can be
summarized as follows.
First, while direct, within-season impacts of commercial LAPPs on recreational anglers that work
through changing the intensity and spatiotemporal effort and harvest patterns of commercial harvesters are
certainly possible, we found no substantial evidence of these effects, either positive or negative, in the
mixed-use fishery LAPPs examined under this study. This finding is likely simply a product of the
coincidence that there is very little evidence for significant within-season interactions between the
recreational and commercial fleets in any of these fisheries. Therefore, there was very little opportunity for
LAPPs to create a spillover through these interactions. It is possible that in other fisheries with different
characteristics, such as those with highly spatially and temporally concentrated resource abundance and
strong in-season stock effects (e.g., anadromous fisheries), there is greater potential for spillover.
Second, with regard to indirect, between-season effects of commercial LAPPs that work through
the stock itself, we found no convincing evidence that the LAPPs in question have contributed additional
catch opportunities for recreational anglers. There is no evidence that any of the IFQs contributed to faster
resource recovery and biomass growth relative to what would likely have occurred in their absence.
Nevertheless, IFQs likely did facilitate and improve the cost effectiveness of resource recovery in at least
one instance—the Gulf of Mexico red snapper fishery—by helping make significant cuts to commercial
quota allocations politically feasible to the commercial sector. Importantly, there is also no evidence that
any of the LAPPs we reviewed created negative feedbacks to the stock in a way that would harm
recreational stakeholders other than the fact that by exceeding the recreational allocation (and thereby
increasing fishing mortality) those overages may have retarded the pace of stock rebuilding in red snapper
in the Gulf of Mexico.
Third, there is some evidence in at least two of our cases—the Gulf of Mexico red snapper IFQ and
the IBQ for Atlantic bluefin fisheries—that commercial LAPPs may impact recreational stakeholders
through indirect effects on the size of the recreational allocation itself. The creation of a commercial LAPP
may strengthen the political bargaining power of the commercial sector or, as seen in the Gulf of Mexico,
buttress the legal argument for protecting the commercial sector’s allocation. This can introduce additional
inertia in regulatory reallocation processes and perhaps block or delay reallocations from commercial
fisheries to recreational fisheries that may be viewed as desirable from a management perspective.
However, we must warn that this outcome is highly contingent upon the political economy and legal
considerations at play in a given situation and should not be treated as generalizable. Furthermore, it does
not follow that such inertia is always a bad thing in an adversarial, co-management setting such as that seen
in the U.S. Council system. Indeed, it may improve the overall parity of the bargaining position on either
side of an allocation decision, helping to prevent unwise reallocations that may impose an undue burden on
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one party for the benefit of another, and potentially even fostering experimentation toward “win-win”
solutions. The Gulf of Alaska guided angler fish program is a good example whereby charter operators
were allowed to lease quota from commercial halibut harvesters (Kroetz et al., 2019a). Finally, the Atlantic
bluefin tuna IBQ also shows that LAPPs may also create positive spillovers to recreational fisheries through
the allocation mechanism—particularly if the incentives in the LAPP are used to reduce bycatch in one
sector in order to facilitate greater targeted fishing in another.
The overall evidence for policy-relevant spillovers between commercial LAPPs and the
recreational sector in existing U.S. mixed-use fisheries is weak. The spillovers that we were able to identify
primarily operate through the indirect mechanism of the recreational-commercial allocation. These
spillovers are ambiguous in terms of their impact on the recreational sector, and also highly contingent on
the political and legal context. The lack of consistent, strong effects of commercial LAPPs on recreational
stakeholders is perhaps not surprising given that all of the mixed-use fishery LAPPs were designed to
address management challenges within the commercial sector while leaving the situation within the
recreational sector unchanged. Nevertheless, our analysis of theoretical pathways of impact suggests that
significant spillovers are possible and should be considered in the design of any new LAPPs in mixed-use
fisheries. Furthermore, the Councils and NOAA Fisheries should consider these factors as they consider
the criteria to evaluate in their mandatory program reviews. This will require careful consideration of the
goals and objectives of the recreational sector and the associated need to gather longitudinal data on the
recreational sector both before and after these new programs come into place.
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Broader Community Social and Economic Effects

Approaches to Broader Community
Fisheries are complex socioecological systems, and changes within those fisheries, whether
prompted by management measures, market forces, or other internal and external factors, affect and are
affected by far more than the immediate participants. In that regard, we are charged to examine the effects
of Limited Access Privilege Programs (LAPPs) in mixed-use fisheries on the “broader community.” The
committee takes this to mean how the social and economic effects identified in previous chapters lead to
other consequences for the broader community.
There are several ways of approaching the study of effects on the “broader community.” Very few
studies provide a comprehensive perspective on fisheries that enable delineation of their broader contexts,
constraints, and consequences. One approach is to identify and study the impacts of management changes
on the commodity or supply chain that links fish in the sea to consumers (Seung, 2016; Seung and Kim,
2020). Commercial fisheries, in particular, tend to be part of fairly durable and structured networks of
provision, supply, and demand, such that changes in one component can have regular or predictable changes
in another. Suppliers of credit and government subsidies and regulations and, for some fisheries,
international negotiations are also part of this larger system. The only studies that trace such networks or
supply chains for the mixed-use fisheries of this study identified by the committee are those of the global
network for bluefin tuna, which include distinct species of Atlantic, Pacific, and southern bluefin. Although
these studies highlight the interpersonal and social dimensions of the international management system
(Telesca, 2020), as well as the role of futures markets and subsidies in contributing to overexploitation
(Bestor, 2001; Longo et al., 2015; Telesca, 2020), they offer little about how changes in the U.S. component
of bluefin tuna management affects the larger system. A recent study of eastern Atlantic bluefin shows that
open access continues to characterize the overall pattern of overexploitation and stock dynamics (Li et al.,
2021). As such, recent improvements in the stock condition are not attributable to a break from open access.
Rather, reduced pressure on the bluefin tuna resource is associated with management systems that raised
the effective cost of open access fishing during a period when global prices for bluefin tuna also declined.
The reviews of the LAPPs do not assess the effects of LAPPs on supply chains or larger markets,
beyond providing data on ex-vessel prices that may or may not signal shifts in market conditions in response
to the working of LAPPs (see Chapter 5). The review of the grouper-tilefish individual fishing quota (IFQ;
Gulf of Mexico Fishery Management Council, 2018a) notes that this is difficult because no data on retail
sales of the IFQ-regulated species are collected. However, some of the reviews refer to the importance of
domestic and foreign markets, the effects of which contribute to the difficulty of determining the impacts
of LAPPs per se. The leading example is bluefin tuna, where the decline of participation in the pelagic
longline fishery (that is involved in individual bycatch quotas) is best attributed to market conditions in the
international trade for swordfish and tunas.
A second way of approaching “broader effects” generates estimates of economic value based on
multiplier effects, such that the ex-vessel price of fish at the dock gains from added value as it moves
through the system. This is central to regional economic modeling for fisheries (Seung and Waters, 2006)
and is used for recreational fisheries as well as commercial fisheries. Keithly and Roberts (2017) provide
an overview of the economics of both commercial and recreational fisheries in the Gulf of Mexico from the
perspective of expenditures and multiplier effects. The National Oceanic and Atmospheric Administration
(NOAA) publishes Fisheries Economics of the United States, which includes these “economic impact”
metrics, including employment, sales, and value-added impacts of fisheries. In addition, the National Ocean
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Economics Project1 provides economic and demographic information on changes and trends along U.S.
coasts and coastal waters, including nonmarket valuation research on the recreational fisheries. As useful
as these sources are for estimating economic impacts of commercial and recreational fisheries, broadly
defined, they are not at the scale or level of detail appropriate to the analysis of impacts of particular
management innovations such as LAPPs on particular fisheries.
In the rest of this chapter, we follow the practice of the formal LAPP reviews in taking a third,
place-based, approach to the question of the impacts of LAPPs on communities. We focus on
geographically defined communities, usually coastal municipalities and larger regions, and the place and
impacts of fisheries in the demographics, economics, quality of life, institutions, and other attributes of
these places. National Standard 8 of the Magnuson-Stevens Fishery Conservation and Management Act
(the MSA) recognizes the importance of providing for the sustained participation of place-based fishing
communities that are substantially engaged in and/or dependent on fisheries and minimizing adverse
impacts on such communities.2 A place-based notion of community also allows for use of regularly
collected census and labor data. It benefits from NOAA’s investment in gathering data for profiling
communities and assessing attributes that can be related to the health and dynamics of fisheries (Jepson and
Colburn, 2013).
Macinko (2007) discusses considerations for understanding place and community in fisheries
management. Fishing livelihoods are often deeply connected to geographic places. It should be
acknowledged that fishing communities, as thought of and experienced by participants in fisheries and
increasingly acknowledged in the literature, can also be occupation-based networks involving multiple
places, reflecting social capital and shared experiences, interests, and values. A survey of commercial
groundfish fishers in New England (Holland et al., 2013) found that respondents defined their fishing
communities in multiple ways, mostly in terms of where they tied up their vessels and landed their fish (the
place-based communities). Also near the top of the definitions offered was “the fishermen who fish in the
same area you fish” (p. 139, Table 1) irrespective of homeport or place of residence. Gear- or species-based
and regional communities of this kind are important as sites of information exchange, mutual support, and
other forms of social interaction that make up a community (see St. Martin and Olson, 2017, on
“communities at sea”). The value of information exchange, especially as it relates to place-based fish
dealers, was also supported in studies of the trading markets for red snapper allocation (Ropicki and Larkin,
2014).
Furthermore, evidence of community-level representation may appear as interest groups and
organized stakeholders in fisheries management. This type of stakeholder engagement may be of particular
importance in analyzing the effects of LAPPs in mixed-use and other fisheries. In theory, the creation of
secure and valuable exclusive fishing privileges that are not connected to place may foster the development
of organized groups that become more vested in fisheries management and research (Scott, 1996), as has
been shown in New Zealand (Yandle, 2003). Groups like the Shareholders Alliance of the Gulf of Mexico,
created to represent the interests of IFQ shareholders in the reef fish fisheries, may be effective in
influencing policy, as have been groups organized to represent the interests of other sectors, particularly
recreational fishing, as discussed in Chapter 6.
It is also important to keep in mind the actual structure and dynamics of the interest groups that
represent the sectors. The committee is not aware of focused research into this question in the study region,
except for a survey-based study on the red snapper fishery that distinguished between the “recreational
sector” and “recreational industry” (Hervás Ávila, 2018). The study pointed out that the industry was large
and powerful, referred to as “super stakeholders,” and was often driving agendas that were viewed by some
respondents as misaligned with the interests and attitudes of private anglers. For example, the survey
showed that “recreational anglers on average were very precautionary with respect to fishing regulations,
whereas the ‘super stakeholders’ took stances that prioritized access for recreational fishers over sciencebased conservation measures.” The majority of anglers also supported the right to fish for commercial
1
2

See https://www.oceaneconomics.org (accessed July 16, 2021).
16 U.S.C. § 1851(a)(8).
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fishers, whereas the vocal leaders of the recreational industry advocated measures to reduce commercial
fishing, fueling conflict in mixed-use fisheries.
Community Concerns and LAPPs
Community concerns were important in the process of development of the LAPP provisions for the
2006 MSA Reauthorization by Congress. Stoll and Holliday (2014) quote a 2006 report prepared by the
U.S. Senate Committee on Commerce, Science, and Transportation on the MSA, where the Committee
writes:
These provisions were created in response to the concerns of communities and shoreside businesses
around the country over the economic harm that could result from consolidation of quota in IFQs
and similar programs…. In particular, the Committee recognized that many small, poor coastal
communities lack the resources to enter fisheries that may be subject to future LAPPs, and they
have often been overlooked in allocation decisions.
This aligns with the allocation requirements specified in Section 1853a(c)(5) (see Chapter 2, Box
2.2), which directs the Councils or the Secretary of Commerce to “consider the basic cultural and social
framework of the fishery … through the development of policies to promote the sustained participation of
small owner-operated fishing vessels and fishing communities,” “include measures to assist, when
necessary and appropriate, entry-level and small vessel owner-operators, captains, crew, and fishing
communities through set-asides of harvesting allocation,” and “ensure that limited access privilege holders
do not acquire an excessive share of the total limited access privileges in the program.” They conclude that
this language (e.g., Section 1853a(c)(3), (4), and (5)), coupled with National Standard 8, provides a clear
signal to the Councils and the National Marine Fisheries Service (NMFS) to consider community
safeguards that support small-scale and community-based interests.
It should be noted that Sections 3 and 4 of Section 303A(c) lay out a framework for allocating catch
shares to community-based entities (“fishing communities” and “regional fishery associations” rather than
individuals). However, as of 2014, the Councils had yet to adopt processes to establish fishing communities
and regional fishery associations—entities for holding catch shares (Stoll and Holliday, 2014)—except for
the Community Development Quota and Community Quota Entity programs in the North Pacific, and none
have occurred in the study regions since that date. The LAPPs of this study are IFQs for individual entities
rather than catch shares for communities or nonprofit associations.
In theory, the effects of LAPPs on the fisheries (see Chapters 4, 5, and 6) can ripple into larger
communities. Any positive or negative effects of LAPPs on private and for-hire recreational fisheries could
affect ancillary businesses, such as marinas and fishing supply houses. Downsizing of commercial fishing
enterprises and fleets, an objective of many LAPPs, can reduce employment, hurt ancillary businesses,
reduce commercial footprint in waterfronts vulnerable to gentrification, and so forth. Alternatively,
increased profitability and more consistent employment associated with LAPPs could inject more economic
value into local communities and associated ancillary businesses. Sharper social distinctions that may
emerge, such as between those who hold quota shares and those who do not, can result in conflict within
communities that have shared fishing identities and are tightly networked. Increased profitability of
enterprises well situated in their LAPPs can benefit some local communities at the expense of others. Where
quota shares come to be owned by outside investors or retired fishers, much of that wealth is likely to go
elsewhere. Small-scale fishers that were not granted quota shares in the initial allocation and/or are unable
to acquire IFQs (such as through lack of access to capital) may move into or intensify their effort in other
fisheries, with possible pressures on those fisheries, or may not be able to continue fishing livelihoods, with
impacts for the next generation.
More generally, changes that occur with LAPPs can affect both the structure and viability of regions
and communities, as shown in reviews of IFQ programs in Australia, Canada, Iceland, New Zealand,
Norway, and the United States, among other countries (e.g., Carothers and Chambers, 2012; McCormack,
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2017; Olson, 2011; Young et al., 2018). Fishing livelihoods have traditionally been deeply embedded in
fishing communities and central to fishing families’ and communities’ connection to place and well-being.
As a result, the shift in management to regulating fishing rights as commodities that can be detached from
place can fundamentally restructure fishery systems with implications for community life. LAPPs can affect
community structure “through changing relations between people and shifts in dominant values—and affect
the viability of fishing communities as some are disproportionately impacted by geographic shifts in fishing
businesses, aspiring new participants find entry increasingly difficult and smaller operations are increasing
[sic] dominated by larger ones” (Olson, 2011). “Graying of the fleet” and rural-to-urban migration of fishing
quota is a common trend in many LAPP fisheries (e.g., Coleman et al., 2018; Cramer et al., 2018;
Donkersloot and Carothers, 2016; Karlsdóttir, 2008; NOAA Fisheries, 2010; Ringer et al., 2018). Lost
access to fishing livelihoods can affect community, family, and individual health and wellness. In regions
with long-time experience with LAPPs they are often still viewed as divisive and negative within fishing
communities even decades after program implementation (e.g., Carothers, 2015; Chambers and Carothers,
2017; McCormack, 2017; Wingard, 2000).
We discuss elsewhere in the report the importance of consideration of counterfactual scenarios.
Would these community impacts have occurred without LAPPs? Some impacts are directly related to the
creation of the LAPPs (e.g., community conflict about who got access and who did not. But other impacts
are less clear. Our committee received a presentation on such a counterfactual case in Alaska. The
community of Metlakatla experienced some of the negative community effects found with LAPPs in state
and federal fisheries; however, the Metlakatla Indian Community manages its own sovereign Tribal
fisheries, which are not managed with LAPPs. Their community engagement in fishing and local fishing
economy is substantially different than that of similarly sized communities in the Gulf of Alaska, as is youth
engagement in fishing (Langdon, 2019; Metlakatla Indian Community, 2017).
There is very little research in this regard for the LAPPs and mixed-use fisheries of this study. The
mandated LAPP reviews have little to report about effects on communities despite the guidance (Morrison,
2017b). The NOAA Social Indicators for Coastal Communities (SICC) data developed in recent decades
have good design features for assessing impacts, in efforts to code places in terms of fishing dependence,
engagement, and vulnerability, but, as will be discussed below, they are not yet systematically developed
to enable examination of trends that might suggest effects of changes in fisheries governance. Therefore,
the committee is limited to identifying the major communities involved and their degrees of fishing
dependency, engagement, and vulnerability (not always with regard to the particular LAPP fishery),
supplemented by insights from surveys, LAPP review observations, and other studies.
Place-Based Communities
Place-based communities are recognized in federal fisheries because National Standard 8 requires
“that an FMP take into account the importance of fishery resources to fishing communities,”3 with the goals
to “(1) Provide for the sustained participation of such communities; and (2) To the extent practicable,
minimize adverse economic impacts on such communities.” The MSA defines fishing community as “a
community which is substantially dependent on or substantially engaged in the harvest or processing of
fishery resources to meet social and economic needs, and includes fishing vessel owners, operators, and
crew and United States fish processors that are based in such a community.”4 In interpreting this definition,
the National Marine Fisheries Service has stated that “[a] fishing community is a social or economic group
whose members reside in a specific location and share a common dependency on commercial, recreational,
or subsistence fishing or on directly related fisheries-dependent services and industries (for example,
boatyards, ice suppliers, and tackle shops).”
Limiting an analysis to fishing communities as defined above misses many places where fishers
and their families reside but which are not “substantially dependent on or ... engaged in” fisheries because
3
4

50 C.F.R. §§ 600.345.
16 U.S.C. § 1802(17).
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of other types of business and ways of life. We follow the NOAA practice of looking more broadly at
community, in terms of engagement in the fisheries at any level, regardless of degree of dependence, while
retaining a focus on communities with higher degrees of engagement as particularly worthy of attention.
This is important in the northeast and southeast coastal regions of the United States, where towns and ports
are often as much or more dependent on tourism and retirement living as on commercial or recreational
fishing, even when they retain strong fisheries and perhaps identities as fishing communities. Taking this
broader perspective, social scientists at NOAA have developed “Community Profiles” or “Snapshots” of
communities involved in the fisheries of all regions that can be found on the NOAA website.5
Data on place-based fishing communities are available in the community profiles in greater detail
in the reviews of the LAPPs that incorporate NOAA’s community profiles and social indicators, and in a
NOAA study of the community dimensions of U.S. catch share programs (Colburn et al., 2017). In the
latter, social indicators of fishing community vulnerability and resilience were generated for each catch
share program, including the LAPPs in this study except for the bluefin tuna individual bluefin quota (IBQ),
using the criteria and methods developed by NOAA (Jepson and Colburn, 2013). “Community” is basically
the homeport of vessels engaged in the fisheries being studied, irrespective of where those involved in the
fishery actually live, what fishing grounds they more often use, and where the vessels actually land their
catches. Consequently, this approach is limited in its ability to capture information about all of the places
affected by those who fish and the social relationships connecting places. It also cannot reveal commodity
chain relationships and regional dynamics.
This approach offers descriptive measures of the ports that appear important to a fishery or fishery
management system. Regional quotients measure what share a particular place has in landings for a species
or species complex, identifying the communities that stand out as particularly important. A community
vulnerability index is based on measures of the extent of both engagement in and reliance on commercial
and recreational fishing. A resilience index is based on a set of indices of social vulnerability involving
personal disruption, population composition, poverty, housing, and labor force measures. The analyses also
provide indices for social vulnerability and environmental justice indicators, an important but often
overlooked dimension of fisheries (Jepson and Colburn, 2013). These analyses are especially important,
given “the tendency for ITQs to exclude indigenous peoples or those who are otherwise marginalized
politically and economically due to structural factors, such as racism” (Young et al., 2018). Analyses of
racial and environmental justice are likely to become more central with NOAA Fisheries’ Human
Integrated Ecosystem Based Fishery Management, Research Strategy and the Biden Administration's
Executive Order (EO) 13985 and reinvigoration of EO 12898.
The increased awareness of racial challenges that pervade many aspects of American life reinforces
the need to understand how marine resource management and environmental change impact diverse
groups of Americans. The NOAA Fisheries Human Dimensions Program has studied this question
for more than two decades and is focused on better recognizing that ocean and coastal environments
– and management choices about them - have different impacts on different groups. Better defining
the complexity of how people relate to the environment will enable us to improve resource access
and increase the value for Americans of all genders and racial, ethnic, and cultural backgrounds.
(NOAA, 2021)
The SICC are helpful in identifying communities for further assessment of impacts of changes in a
fishery and could be used for outreach to ensure appropriate representation in the participatory parts of
management processes. They are available in a systematic time series for the period 2006 to 2018. For the
specific LAPP fisheries of this study, they are available only to 2013 in the NOAA study “Community
Participation in Catch Share Programs” (Colburn et al., 2017), which is a key source of data for this analysis.

5

See https://www.fisheries.noaa.gov/national/socioeconomics/fishing-community-profiles (accessed July 16,

2021).
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Although the community profiles can provide a time series enabling comparison of indices from a
baseline (usually 2006-2008) that may capture the implementation of LAPPs, they may be limited in
identifying causal links between such changes or patterns and reasons for observed changes connected to
specific fisheries and specific management measures. Effects of individual policies on whole communities
are not likely to be substantial enough to be identified in community-level indices.
Information on recreational fisheries engagement and reliance is part of the community profiles,
but changes in variables such as employment cannot be sorted out between recreational and commercial
fisheries. The issue of impacts of LAPPs in mixed-use fisheries on communities could address relationships
between the commercial LAPP fisheries and the for-hire and private recreational fisheries, in terms of
access to and competition for infrastructure, municipal support, and community institutions. The committee
has not been able to find information on this except for limited early studies. Clearly, many of the major
ports for the commercial LAPP fisheries also have sizable for-hire and/or private angling-related businesses
(e.g., Montauk, New York; Fort Pierce, Florida; and Barnegat Light, New Jersey, among others), and a
study done in the 1990s described relationships between commercial and recreational fishers in the fishing
communities engaged in swordfish, tuna, and shark fisheries (Wilson and McCay, 1998).
The environmental justice indices of the SICC lack sufficient granularity, reflecting a more general
problem in assessing social and community fisheries impacts, namely, the lack of data on ethnicity, race,
age, and many other sociodemographic aspects of people who fish for a living or work in other sectors of
the fisheries. The community studies are the only systematic sources of information of this kind but their
indices are quite general and in most cases not specific to particular fisheries. Moreover, the focus on major
fishing communities can miss fisheries that are dispersed among many places. Nor do they capture the
actual dynamics of the fisheries associated with the communities, for example, the extent to which people
are engaged in more than one fishery or whether crew members commute over long distances. These studies
also can miss important social groups involved in a fishery that may be dispersed among many places, as,
for example, the low-income Vietnamese American fishers in Louisiana who are active in the Gulf of
Mexico pelagic longline fishery but commute to fishing ports (NMFS, 2019).
The next section of this chapter reviews the information available on place-based communities
involved with the mixed-use fisheries of this study, framed by the committee’s concern that there is little
information available to assess what differences the LAPPs have made. It is followed by a committee effort
to use the NOAA social indicators data to see whether it can tell us anything useful about the effects of
LAPPs on one dimension of community—employment—as the basis for a discussion of potentials for better
assessing community impacts of changes in fisheries management.
Communities by Fishery
Red Snapper (Gulf of Mexico)
The red snapper fishery of the Gulf of Mexico is large overall and is very much a “mixed-use”
fishery, with major for-hire and private angler sectors. It is a component of the very large reef fish fishery
in the Gulf of Mexico and closely related to the grouper-tilefish IFQ program.
The 5-year review had little information on the social and economic effects on communities of the
IFQ program for red snapper but made an effort to discuss both “suggested” and “revealed” social impacts
of IFQ measures. They state: “a comprehensive study of the social impacts resulting from implementation
of the RS-IFQ program has not been conducted due to limitations of time and personnel.” A key question
they would like to explore: “How have fishing communities and fish houses been affected by the RS-IFQ
program?” For the most part, their treatment of community impacts overlaps with the analysis of effects of
LAPPs on the commercial sector found in Chapter 5, with a stronger emphasis on social concerns than on
the economic benefits.
As discussed in Chapters 3 and 5, reduced overcapacity is likely to have affected employment, but
the extent of employment change was unknown. There were reports of reduced crew size in some vessels,
especially the small and medium-sized operations and in the western Gulf, but total days fished in the
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fishery increased after declining initially (Gulf of Mexico Fishery Management Council, 2013), and the
effects of the LAPP cannot be easily isolated from changes in the annual catch limit. “We are currently
unable to measure direct impacts from any reductions in overcapacity at the community level” (p. 32).
Similarly, there was no empirical evidence for positive or negative community effects of elimination of
“derby fishing” and of share consolidation, although public comment indicated that further consolidation
may “be a barrier to access for others and have negative impacts for some communities” (pp. 32-33) even
though no evidence of excessive consolidation was found and a cap on share ownership is in effect.
Treated as a community impact in the 5-year review was the emergence of new participants in the
fishery: brokers involved in managing trading. Some shareholder accounts were known to be involved only
in trading, approximately 20-27% of accounts annually (p. 56). The review reported awareness that the
program is criticized for creating a class of shareholders who did not fish, “who live off the profits of leasing
allocation,” but stated it was unknown how important this was. By leasing out annual allocation, perhaps
because they do not own a reef fish permit, these shareholders allow flexibility for harvesters to adjust their
scale of operations.
The review recognized that there were perceptions of other unfair and unequal outcomes, based on
studies by Alsharif and Miller (2012), Boen and Keithly (2012), and Griffith et al. (2016). One was the
difference between shareholders with small allocations and those with larger IFQs. There were also
allegations that some boat owners charged the crew for purchase of allocation and the perception of “sea
lords” living off the work of others. Smaller shareholders were perceived to have been negatively impacted
as well those in the eastern Gulf. The west coast of Florida was identified as a region that was allocated
relatively little quota share due to low historic harvests but now has abundant red snapper. Social network
analysis was done to better understand share and allocation trades but was unable to test these and other
allegations with the data (Gulf of Mexico Fishery Management Council, 2013), recognizing that the
computer system created for managing the IFQs was not created to answer such questions. One
complication is that shareholders can move quota between multiple accounts. A later study focusing on
price dispersion across the fishery, also using social network analysis, found inefficiencies in the trading
markets due to regionality in information sharing and as a result of the noncentralized nature of the transfer
markets that rely on individual negotiation that would need to be learned by new participants in the market
(Ropicki and Larkin, 2014).
The review further addressed community impacts by looking at patterns and changes in fishing
engagement in terms of pounds and dollars using the SICC. It identified the top 20 homeports and found
little change in the fisheries engagement measure over 10 years for the largest communities identified:
Panama City, Florida; Galveston, Texas; Golden Meadow, Louisiana; Destin, Florida; and Cameron,
Louisiana (Gulf of Mexico Fishery Management Council, 2013). However, there was considerable change
among the communities with lower degrees of engagement in some years, some showing precipitous
decline (Golden Meadow/Leeville, Louisiana; Grand Bay, Alabama; and Port Isabel, Texas) while others
showed an increase (Pascagoula, Mississippi, and Houma, Louisiana) (see Figure 7.1). Similar analyses
were done for indices of community vulnerability and resilience. For example, it was determined that the
communities of Apalachicola, Florida; Panama City, Florida; and Golden Meadow, Louisiana, exhibited
vulnerabilities to social or economic disruption, including regulatory change.
With these data, it was not possible to test whether the changes were related to the LAPP, such as
reductions in inputs or consolidation of share ownership. Ethnographic research is important to interpret
these graphs. For example, social scientists explained that one small community that showed sharp decline
did so simply because a fleet of vessels simply moved to another port (M. Jepson, personal communication
during Open Session Meeting, 2021).
Grouper-Tilefish (Gulf of Mexico)
The grouper-tilefish IFQ is closely linked with the red snapper IFQ, with some overlap in
participation. A greater effort was given toward examining the social and economic effects of the groupertilefish IFQ for the 5-year review. Its review offers the only comprehensive effort to capture social and
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community dimensions. It uses an updated version of the Colburn et al. (2017) study of community
engagement, regional and local quotients, social vulnerability, and resilience. In addition, there was a
captain and crew survey (ECS Federal Inc. et al., 2017), a survey of shareholding participants (QuanTech,
Inc., 2015), and, uniquely, a large ethnographic study focusing on particular communities (Griffith et al.,
2016).

FIGURE 7.1 Fishing Engagement Index scores of communities highly engaged in the Gulf of Mexico red snapper
IFQ program for fewer than all years from the baseline (2004-2006) through 2013. SOURCE: Colburn et al., 2017.

The results are mainly focused on socioeconomic impacts on participants in the fisheries, reported
in Chapter 5, rather than on communities per se. But some community members expressed the view that
separating ownership from active participation (the “armchair captain”) is counter to their community
values—and there are perceptions that labor relations seem changed for the worse on the boats, where
captains and crew become more like “sharecroppers,” working on someone else’s property for a small share
of the harvest, rather than full co-venturers with the owners. These can be construed as community matters
in the sense of the local culture of shared expectations, values, and history. While the “sharecropper”
metaphor may be problematic—given that the crew worked on shares with the owner before the LAPPs—
it may be interpreted as expressing dissatisfaction with new relations of ownership and work. Fairness of
initial allocation is a related issue. Unlike the operation of tradable LAPPs, the initial allocations are indeed
zero sum. One fisher’s share is a share that another does not receive.
An important economic context for expressions of perceived inequity is seller’s remorse. To the
extent that consolidation of share ownership has occurred after the formation of LAPPs—which the
empirical evidence in Chapter 5 suggests is not large enough in magnitude in our study fisheries to affect
market power—it comes about when participants sell shares and exit the fishery. Selling shares is a bet on
the future, and when the share price or the lease price increases, it is not surprising that sellers would have
remorse just as they would when selling property or a financial asset that subsequently increases in value.
Share values for a number of fisheries, particularly red snapper, have increased. It is plausible that some
individuals who sold their shares would interpret the outcome as unfair when in actuality they simply
guessed wrong. Alternatively, it is possible that these sellers did not have the information or tools needed
to calculate the fair market value of this new type of financial asset (e.g., Ropicki and Larkin, 2015), or to
find a trading partner and negotiate a good price given the large and unrestricted trading region.
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Differing views on consolidation are another example. Griffith et al. (2016) argued that community
concerns about consolidation of ownership and incentives for greater specialization be understood in
relation to the widely shared history of diverse, multispecies, and multigear fisheries—the small-scale
fisheries identified by Congress as worthy of consideration. Another cultural matter reflecting community
identity and values were concerns people shared about how long commercial fishing would continue, given
aging fishers and barriers to entry, including share costs, which resulted in fewer young fishers. However,
aging of fishing fleets is a widely documented global phenomenon, so the counterfactual for evaluating the
effects of a LAPP on aging of the participants would need to account for this reality.
Although the NOAA SICC-based study of community engagement, vulnerability, and resilience
(Colburn et al., 2017) included coded measures of recreational fisheries, we found no documents on their
place in local communities, and we heard nothing in our meetings about effects of LAPPs on the recreational
dimensions of communities.
Central and Southwest Florida
Exemplifying the strength of ethnographic research in better depicting community aspects of
fisheries, Overbey (2016) carried out open-ended interviews with participants in the grouper-tilefish IFQ
program in central and southwest Florida, the major center of grouper fishing. She found that the fishing
communities are characterized by strong historic and family ties to the fisheries, which are made up of
fishing enterprises, dealers, and owners and managers of seafood markets and restaurants. Individuals may
assume multiple roles in these aspects of the fisheries, and these are often family businesses. Generally,
fishers often own one or two vessels, usually using bandit or rod and reel vertical methods to harvest
multiple species, although the larger-scale enterprises may be longlining offshore. Women have visible and
important roles in all aspects of the fishery and are recognized as key business leaders and partners
(Overbey, 2016). Finally, and central to how people experience and evaluate IFQs, “[a] value for
independence, an ethic of hard work, and historic family ties to fishing draw and keep these individuals in
the fishery. Holding shares and allocation instills confidence and ensures their success” (Overbey, 2016).
Overbey (2016) found virtually unanimous approval of the grouper-tilefish IFQ program for the
flexibility and autonomy created, which fit well with the value of independence, the value that drew and
has held many in this livelihood. However, there were major concerns expressed by large and small
participants alike, including the problem of regulatory discards of red snapper due to the scarcity of red
snapper shares in the eastern Gulf, and the effects of the initial allocation and subsequent trading on creation
of sharp distinctions between “winners” and “losers,” with concern that a few of the winners can exert
undue control over leasing costs. A big issue, given the timing of the research, in 2016, 1 year after “public”
shareholding was allowed in the grouper-tilefish LAPP, was the prospect that the influx of ownership of
shares from the outside would worsen the situation for fishers, increasing the cost of leasing and elevating
fears of a takeover by a few wealthy companies or individuals.
A major theme in all of the regional studies (Griffith et al., 2016) concerns the future of the fisheries
and their place within communities. The cost of buying or leasing IFQs makes entry difficult for the young;
it also contributes to problems experienced getting and keeping good captains and crew, because of the
effects of the cost of leasing and the 3% recovery fee on their incomes, all of which suggest, to many people
interviewed, that fishing is a “dying industry.” The creation of clear differences between “winners” and
“losers” also threatens social and economic relationships in once tightly networked communities. Here the
counterfactual is important. Claims of high cost of entry are not based on a comparison to a counterfactual
fishery without a LAPP and thus are difficult to evaluate. Lee and Thunberg (2013) simulate a
counterfactual New England groundfish fishery that maintained days-at-sea regulation rather than adopting
the LAPP. Although consumer welfare declined under both the LAPP and days at sea, welfare losses were
greater without the LAPP. Moreover, competitive pressures from imports and other features of globalization
could also result in impressions of a dying industry in the absence of a LAPP. Finally, derby-style fisheries
with quota overages and associated stock declines could accelerate decline of the industry, whereas the
LAPP could slow the decline.
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The effects of the grouper-tilefish IFQ program on communities are both positive and worrisome.
The positive effects are seen in the two largest fishing communities, Madeira Beach and Cortez, where
increased value of grouper, now available year round and touted as a major tourist dining experience, has
enabled expansion and new investment in fish houses and associated restaurants (Overbey, 2016).
Moreover, as Griffith et al. (2016) discuss for the Florida Panhandle region, successful IFQ fisheries help
sustain the often elaborate and interdependent network of support services found in the major coastal
communities, serving commercial, for-hire, and recreational fisheries: goods and services for vessels and
fishing trips, for seafood marketing, for cultural amenities like festivals and museums, and for government
and education. However, smaller and more remote coastal and inland communities with fewer economic
alternatives, more poverty, and grouper-tilefish fishers with very small allocations are highly vulnerable to
further consolidation of the fishery (Overbey, 2016). Similar studies and findings were done in other
communities in the Gulf (Griffith et al., 2016).
Bluefin Tuna (Secretary of Commerce/NOAA)
The 5-year review for Atlantic bluefin tuna’s IBQ listed no “social impacts” beyond the issue of
cost recovery (NMFS, 2019). Community profiles are available in Stock Assessment and Fishery
Evaluation (SAFE) reports for the highly migratory species, but the bluefin tuna IBQ was not included in
the Colburn et al. (2017) study of community participation in catch share programs, meaning that the SICC
data have not been fine tuned to refer specifically to the highly migratory species pelagic longline fleet.
The available community profiles, from the SAFE reports for highly migratory species, show that
the homeports with highest measures of engagement in and/or dependence on the pelagic longline fisheries
in recent years are Montauk, New York; Barnegat Light, New Jersey; Cape May, New Jersey; and Grand
Isle, Louisiana. Others with significant engagement are Beaufort, North Carolina, and Panama City, Florida,
which like most coastal ports have diverse economies, reducing reliance on the fisheries. Of that group,
only Grand Isle and Panama City had high measures of social vulnerability, meaning they would encounter
more obstacles when recovering from economic hardships caused by changes in the commercial and
recreational fisheries. Others with signs of vulnerability, but with low measures of engagement with bluefin
tuna, were Fort Pierce, Florida; New Bedford, Massachusetts; Pompano Beach, Florida; Port Salerno,
Florida; Freeport, Texas; Beaufort, North Carolina; Morehead City, North Carolina; and Apalachicola,
Florida.
An extensive social impact analysis of the effects of regulations on fishing communities involved
in bluefin tuna fishing and other highly migratory species took place prior to IBQs (Wilson and
McCay,1998). Its scope and depth create a valuable blueprint for future community studies, among which
is found otherwise unusual discussions of recreational as well as commercial fisheries for those species.
Moreover, it shows that there has been significant change in the highly migratory species fisheries since
1998 but some patterns remain, including continued decline, which is relevant to the more recent, post-IBQ
period.
The 1998 study showed that the pelagic longline fishery and its suppliers had become tightly linked
to global markets and that many longline fishers had emigrated to other nations to continue the fishery. In
most ports, the longline fishery was relatively small and isolated, although there may be historic and kinship
ties with other fisheries, including recreational fisheries. In the Gulf of Mexico, yellowfin tuna and shark
have been more important to pelagic longliners; in Louisiana, the longline fleet was more of a commuter
fishery, mainly Vietnamese, with tight kinship networks. In Florida, longliners had become more isolated
from the rest of the fishing communities, which experienced rapid development of tourism and recreational
fishing. In the South Atlantic, longliners tended to be smaller, but there is a proud heritage in Pompano
Beach. Major longliner supply companies there served global markets, but the fishing communities had
become overwhelmingly recreational.
In the Mid-Atlantic region, Wanchese and Hatteras, North Carolina, and Barnegat Light, New
Jersey, were the major pelagic longlining ports. The larger boats targeted yellowfin and bigeye tuna and
swordfish, but many of these vessels had left for fishing in other waters, and the larger fish houses in these
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places had also become more global. Finding and keeping crew was a major problem for the larger vessels
that stay out longer and require more crew. These places were and are fishing-dependent tourist centers,
with charter boat fishing and tourist-related construction offering some alternatives to longlining and other
forms of commercial fishing. All of these places identified as both commercial and recreational fishing
communities, with families often participating in both commercial and recreational sectors, and individuals
crossing back and forth.
In New England, New Bedford was highlighted as the center of the distant water longline fleet and
like Gloucester, Massachusetts, was home for the small purse seine bluefin tuna fleet (which continues to
get a large portion of the quota even though it has been inactive since 2015). The distant water longline
fleet, mainly targeting swordfish, was very migratory, and in the 1990s many had moved to Hawaii. The
captains and crew were highly skilled and able to find longliner work elsewhere; crew were sometimes
recruited from the West Indies. The owners, captains, and crew lived highly dispersed along the coast and
were fairly isolated from the communities in which they live, even in highly integrated communities like
New Bedford. The small purse seine fleet fished for bluefin tuna only a few weeks per year in the 1990s,
those involved doing other fishing or work the rest of the year but maintaining strong kinship ties to the
local fishing communities.
Finally, the 1998 report discussed recreational bluefin tuna communities: Hatteras, North Carolina;
Brielle, New Jersey; and Gloucester, Massachusetts. The “general category” bluefin tuna permit holders
were treated as recreational fishers, even though using that permit allows one to sell the fish, a feature of
this fishery that remains today. By and large, the “general category” fished from small private boats and
were not dependent on bluefin tuna for a living. “For the majority of boats, the social effect of the sale of a
bluefin tuna is much closer to that of winning a prize in a fishing tournament than making a living from
selling a fish” (Wilson and McCay, 1998). The recreational fishing community was itself highly diverse,
with different groups seeking different experiences. Those targeting bluefin tuna tended to be wealthier
people, mostly men, seeking adventure and trophies. Recreational fishing drives a large economy of marine
trades (tackle, boats, engines, etc.), fishing supplies (bait and ice), and general tourist services such as
restaurants and hotels. Bluefin tuna were key attractions for these communities, which compete with other
tourist destinations. The wealthier people attracted by the bluefin tuna also provided some buffering for
communities against decline in the overall economy. In these communities there was considerable
community support for having both recreational and commercial fisheries. At the time of the research, the
mid to late 1990s, people interviewed were concerned about greater tension between commercial and
recreational sectors, but at that time communities appeared able to work together to respond to changes
(Wilson and McCay, 1998).
The Wilson and McCay (1998) report provides further information on the recreational and
commercial dimensions of the major communities in an extensive section on community profiles.
Unfortunately, the information is not fully commensurate with the community profiles used in the SAFE
reports and the Colburn et al. (2017) report, constraining the committee’s ability to assess a before-andafter picture of the IBQ program, and other changes in the fisheries, in relation to the communities.
Wreckfish (South Atlantic) as of 2019 LAPP Review
The wreckfish fishery is highly specialized and very small, involving a handful of vessels
homeported in a wide range of places, with shareholders and fishers and dealers involved in an even wider
range. The six shareholders and the fishers, dealers, and fish houses that work with them are scattered
between the Carolinas and the east coast of Florida. The wreckfish fishery is embedded in others, as
participants move in and out of targeting wreckfish and may be catching other fish on their trips. There is,
in effect, no recreational fishery for wreckfish despite a small allocation.
Social indicators show that most of the homeport communities appear to have significant
dependence on the fishery; they show few social vulnerabilities, except high poverty levels in Daytona
Beach and Marathon, Florida (Colburn et al., 2017). The small size of the fishery and the small number of
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dealers and harvesters in any given year restrict further analysis because of the issue of confidentiality,
which constrains the types of information that can be presented to the public. As the LAPP review says,
As is often the case with other social environments, in order to meet National Standard (NS) 8, a
summary of communities involved and their dependence upon fishing is often presented. Because
of the small footprint of the wreckfish fishery that type of description is not possible. Both the
number of vessels and dealers are so few that little description is possible without revealing
confidential information. (South Atlantic Fishery Management Council, 2018)
Golden Tilefish (Mid-Atlantic)
The golden tilefish commercial fishery is embedded in and important to specific place-based fishing
communities, namely Montauk, New York (and neighboring Hampton Bays), and Barnegat Light, New
Jersey, although open access vessels that catch tilefish as incidental catches are found in a far larger number
of places in the Mid-Atlantic and New England areas. The fishery is one that could be studied in terms of
“communities at sea” (St. Martin et al., 2007). The fishing grounds, on the edge of the continental shelf, are
mainly in two relatively small NOAA statistical areas, and almost all tilefish are caught from baited
longlines. Thus, the small number of boats that target tilefish share technology, port, and fishing grounds,
the basis for the social ties that make up this community.
Moreover, the communities have been sites for important collaboration among fishers and dealers,
in terms of developing markets for golden tilefish, initially in Barnegat Light, which led to the creation of
a successful dock, retail market, and restaurant complex, Viking Village. When limited access management
began, fishers in Montauk, who by that time had replaced those of Barnegat Light as the major tilefish
harvesters, cooperated in a program of self-regulation to keep within the quota and optimize marketing
(Kitts et al., 2007; Pinto da Silva and Kitts, 2006), and their leadership was instrumental in creating the IFQ
program (Colburn et al., 2017).
The structure of the fishery is one of a very few major IFQ harvesters (6 or 7) and shareholders
(11-13), almost all located in one community, Montauk, New York, and a large number of harvesters not
in the IFQ program who catch tilefish as an incidental catch to fisheries targeting other species (averaging
2,068 vessels from 2010 to 2015) (Mid-Atlantic Fishery Management Council, 2017). This general
structure had emerged prior to IFQs, when a tiered limited access system was imposed and sharply reduced
participation. It was reinforced in the initial allocation of the quota share and has remained more or less the
same since.
There was a large decline in participation from the premanagement phase through the tiered limited
access period, but to a lesser degree with IFQs. Moreover, Barnegat Light’s fishers and dealers were
effectively shut out of the fishery while Montauk thrived. However, both ports continued to function as
important commercial (and recreational) fishing centers, engaged in a variety of other fisheries. Although
involved in tilefish fishing in the 1970s to 1990s, the Barnegat Light fishers had mainly switched to other
species by the eligibility period in the 2000s, despite the fact that some had started the fishery in 1971 and
done much to develop the markets (Moore, 2020). The LAPP review for golden tilefish noted that because
fleet consolidation involved an “orderly and slow reduction in the number of vessels participating in the
fishery ... it is likely that the capacity reduction has not had significant adverse social impacts on fishing
communities” (Mid-Atlantic Fishery Management Council, 2017).
Recreational fisheries, private angler and for hire, are based in Montauk and Barnegat Light as well
as other coastal ports in the region. The Snapshots of Human Communities and Fisheries in the Northeast
database (NOAA Northeast Fisheries Science Center, 2019) shows a far higher degree of engagement with
and reliance on recreational fisheries than commercial fisheries.
In both places, the longliners targeting tilefish are parts of a diversified fishing community—
commercial, for hire, and recreational—within a larger coastal community marked by residential and tourist
development. Colburn et al. (2017) showed that Montauk, the only community meeting criteria of being
“highly engaged” in this IFQ fishery and hence the only one studied in that report, accounted for 70-75%
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of the poundage caught between 2007 and 2009 baseline through 2013. However, the IFQ for golden tilefish
accounted for only 7-10% of the total pounds and 15-20% of the total value landed in Montauk during that
period. Montauk ranked low on indices for social vulnerability (personal disruption, population
composition, poverty, and housing characteristics) (Colburn et al., 2017); the “Snapshots” data show a large
highly educated, professional population. It is coded as highly vulnerable to indices of gentrification on
housing disruption and urban sprawl, and moderately vulnerable for the retiree migration index (Colburn
et al., 2017).
A brief summary is possible for Barnegat Light as well, based on the “Snapshots” database, which
is another source of information about fishing communities, and is referenced here to point to the variety
of sources of descriptive information, although, as with other current sources, it has limitations in assessing
community-level impacts of changes in the fisheries. In terms of value, scallops have become the dominant
species landed, but like Montauk it hosts a number of smaller vessels fishing for a wide range of species,
including fluke, scup, black seabass, and monkfish. Barnegat Light is perhaps more fishery centered than
most, in that fishing (coded in the census as agriculture/fishing) represents almost 15% of the occupations,
balanced against professional, arts/entertainment, and construction. It has an exceptionally high level of
both commercial and recreational fishing reliance. It is a much older population (average 60.3).
Fishery Performance Indicators and NOAA Social Indicators
One dataset that speaks to social outcomes in fisheries is the Fishery Performance Indicators (FPIs).
The FPIs quantitatively code a large number of factors in a global sample of fisheries with heterogeneous
forms of management (Anderson et al., 2015). Each fishery is coded by an expert with detailed rubrics for
the individual factors. The indicators can then be aggregated into broad categories measuring performance
in terms of economic, ecological, and social outcomes. An advantage of the FPIs is that these broad
categories are linked transparently to the detailed metrics. For example, some of the social metrics are
harvester participation in industry organizations, harvester participation in management, measures of
community and social cohesion, and four separate gender-based metrics to capture women’s influence on
business management, influence on fishery management, participation in the harvest sector, and
participation in the post-harvest sector. This transparency means that if a particular fishery is scoring high
or low on the social scale, it is possible to see which underlying metrics are driving that aggregate. Another
advantage of the FPIs is that the same approach can be applied consistently to expand the database and to
characterize operations in the aquaculture sector.
Because management types are coded as well, one can examine statistical associations between,
for instance, whether a fishery is managed with a LAPP and social, ecological, or economic outcomes.
Indeed, in one analysis of performance indicators, social, ecological, and economic outcomes are all
positively associated in LAPP fisheries (Asche et al., 2018). Positive outcomes along social, economic, and
ecological dimensions are not associated in fisheries that do not limit access. Testing for associations of
underlying metrics of the FPIs with management features is still nascent and has not been fully explored in
published research.
There are several limitations of the FPIs. First, the data are currently cross sectional. This feature
limits the ability to apply quasi-experimental designs for causal inference about specific management styles.
Second, expanding the database to become longitudinal in the long run will have to confront the reality that
future coders of the same fishery will be different individuals and may not make the same judgments. Third,
there are nuances in human experience and perceptions of change that are not well captured by quantitative
metrics. In that sense, FPIs are not a substitute for survey and ethnographic data but should be viewed as
complementary.
Another dataset for considering social impacts of management and LAPPs in particular is the
NOAA SICC data, which are used for some of the descriptions of the communities above. Although SICC
has some similarity to the FPIs in that they attempt to code social vulnerability and other features
quantitatively, the datasets are very different in most respects. First, the data are U.S. only, not global.
Second, the unit of observation is a coastal community, not a fishery. This is a strength in that there are
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many communities in the database (large sample size, or “n”), far more than the number of fisheries coded
in the FPIs (and the number was further enhanced by the decision to include all coastal communities in each
coastal county, whether or not fishing was involved). This feature is also a weakness for understanding
impacts of fishery management because such impacts may be diffuse in the broader community and thus
difficult to resolve quantitatively from the SICC. Third, the data are longitudinal, so communities are
followed over time. The SICC data span 2009 through 2018.
This feature is a pronounced strength and introduces the possibility of using the SICC in quasiexperimental designs to evaluate policy impacts or impacts of major disruptions like natural disasters.
Fourth, the indicators are not as transparent as the FPIs. The exact processing of raw data is not specified,
and some indicators may rely on confidential data. Other problems using similar social vulnerability
indicators are discussed by Spielman et al. (2020).
Analysis of Labor in Florida Communities with and Without Exposure to LAPPs
Despite the limitations of the SICC, the committee conducted data analysis to illustrate how these
data might be used to assess the causal impacts of LAPPs on social outcomes in affected communities. The
committee specifically analyzed the labor force metric (labor) for which “a high rank means likely fewer
employment opportunities and a more vulnerable population.” The null hypothesis is that implementation
of LAPPs has no effect on the labor metric. As such, the committee seeks to compare labor in communities
that were treated with LAPPs before and after the treatment date with communities that were not treated
with LAPPs before and after the treatment date. Ideally, the control units would be otherwise similar to the
treated units.
To this end, the committee used just Florida communities to exploit a natural experiment. The
premise is that Gulf communities were treated with LAPPs in 2010 (the grouper-tilefish LAPP), but
communities on Florida’s Atlantic coast were not. Here −81.6° was used as the longitude cutoff to
approximate “Gulf” and divide the communities in Florida. This is imperfect because of the shape of
Florida, but it is a reasonable starting point for illustrative preliminary analysis. Then all communities that
did not have complete data with 10 observations were filtered out (to eliminate ones that had no baseline
observation in 2009 prior to the LAPPs or other missing observations). Then 2011-2018 averages were
computed to represent after treatment (or the after period for the control). The data in 2010 were dropped
to avoid timing issues associated with SICC measurement and the implementation of the LAPP. The
average was then differenced with the 2009 baseline observation (before the LAPP). In economics and
other quantitative social sciences, this approach is referred to as a difference-in-differences design.
Ecologists would refer to it as a before-after-control-impact design.
It was found that LAPPs had no effect on labor (no statistically significant findings). The analysis
was conducted both using all of the communities with full observations (n = 507) and restricting the sample
to communities with high fishery dependence (n = 29). The point estimates for the difference-in-differences
coefficients are both positive, despite findings of no statistical significance. It is possible that the SICC are
not measured with sufficient precision to resolve effects statistically or the quasi-experiment is not
sufficiently refined. Still, if there were a substantial effect, one would expect that it would come out in one
of these analyses. Figures 7.2 and 7.3 illustrate the difference-in-differences score.
In terms of confounders, it is difficult to argue that the Atlantic coast experienced as many negative
external shocks as the Gulf. Consider the experience of hurricanes and other disasters. There were five such
shocks in the “after” period: Deepwater Horizon (2010), Hurricane Hermine (2016, category 1), Hurricane
Matthew (2016, category 2), Hurricane Irma (2017, category 4), and Hurricane Michael (2018, category 5).
Of these five, four were in the Gulf and only Matthew affected the Atlantic coast. Had negative effects of
LAPPs on employment been found, the negative effects plausibly might have reflected these shocks.
However, a finding of no effect suggests either a true null effect or a positive effect of the LAPPs that was
obscured by the negative shocks. A small effect size is not surprising in light of the fact that fishing is just
one of many industries contributing to the local coastal economies in Florida.
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FIGURE 7.2 Labor score difference. Average 2011-2018 labor vulnerability less 2009 labor vulnerability separated
by Gulf (1) and Atlantic coast (0) of Florida. Higher score indicates more vulnerable (n = 507).

FIGURE 7.3 Labor score difference. Average 2011-2018 labor vulnerability less 2009 labor vulnerability separated
by Gulf (1) and Atlantic coast (0) of Florida. Drop all observations where 2009 commercial reliance < 0. Higher score
indicates more vulnerable (n = 29 remaining).

Overall Findings and Conclusions
The coastal communities within which the fisheries of study have been located are ones where
fishing is a small part of the local economy and society compared with tourism, retirement and second
homes, and other sectors. In addition, the LAPP fisheries are typically part of diverse mixes of fisheries in
these places. The data are not available to assess the extent to which LAPPs have contributed to increased
specialization as against broad patterns of diverse, flexible, opportunistic fishing in the Gulf, South Atlantic,
and Mid-Atlantic, but there is a general understanding among fishery participants and observers that this
has happened. Interviews and surveys show widespread concern about the future of the fisheries and hence
fishing communities, of which the LAPPs are only part of the picture. Ethnographic studies and surveys in
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the Gulf of Mexico showed that people who had not benefited greatly from the LAPPs were critical of the
programs, but even those who benefited and appreciated some of the features of the programs were
concerned about the future of the fisheries and fishing communities (Griffith et al., 2016; Overbey, 2016).
Congress intended that LAPPs take into consideration fishery-dependent communities and
vulnerable groups within them, including the smaller-scale fishers who might not compete successfully
with others in the markets for quota share. NOAA’s effort to develop systematic data on coastal
communities that engage in commercial and recreational fishing is an important contribution to assessing
community needs and the success of fisheries management programs in meeting them. The committee sees
potential for the further refinement and use of the social indicators for causal analysis, as done above in a
preliminary study of employment indicators in communities that did and did not have LAPP fisheries in
Florida, with the recognition that rigorous ethnographic research remains critically important for
community assessment. Furthermore, smaller-scale fishers or those in underserved communities could
benefit most from providing training in support of transfer markets such as finding trading partners, how to
value assets (e.g., future fishing conditions, estimate costs and prices, assess risk preferences, and their time
value of money; Ropicki, 2013), and expansion of loan programs that can help sustain fishing in the local
community.
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This chapter provides a series of recommendations designed to address the economic, social, and
ecological impacts of Limited Access Privilege Programs (LAPPs) noted in Chapters 4-7 for the mixed-use
fisheries reviewed in this study, as well as for any future LAPPs in mixed-use fisheries. While the
committee has prioritized recommendations that pertain specifically to fisheries with multiple sectors (i.e.,
by addressing intersectoral spillovers), LAPPs in mixed-use fisheries are a special case of LAPPs in general,
and hence many of the recommendations have broad applicability. In addition to providing specific policy
recommendations, the committee also provides recommendations for how additional data and research, or
greater synthesis of existing data and research and stakeholder and community engagement, could enhance
the decision-making capacity of the National Marine Fisheries Service (NMFS) and the Councils when
designing, establishing, or maintaining a LAPP in a mixed-use fishery.
The first section of this chapter summarizes the nature of the complexities and trade-offs faced by
policy makers as they contemplate the design, implementation, or adaptive improvement of a mixed-use
fishery LAPP and offers some high-level principles that are foundational to subsequent arguments. Having
established this “big picture,” the next section briefly outlines a set of more specific criteria that undergird
the recommendations. The committee then recommends potential policy changes that could be implemented
by Congress, the NMFS, or individual Councils to mitigate negative impacts, while promoting the positive
functioning of the LAPPs considered in this study as well as any future LAPPs that may be considered.
Finally, recommendations are provided for data collection, research, and outreach that are important to
improve the functioning of existing LAPPs as well as contribute to improved designs of new LAPPs.
Synopsis of Committee Findings
Overall, the outcomes of LAPPs in these mixed-use fisheries are similar to experiences in LAPPs
that lack mixed-use components. In terms of economic impacts, the committee finds very strong evidence
showing that LAPPs mediate the race to fish and strong evidence for increased profitability of the LAPP
fisheries. The committee finds some evidence that LAPPs have modestly reduced economically wasteful
overcapacity, but for most LAPPs they find no evidence that associated consolidation has contributed to
market power in the quota market; however, stakeholder concerns about fairness and access were central
in several of the study fisheries. The committee finds strong evidence of ecological benefits of the tuna IBQ
LAPP. Although they find only weak evidence of very modest ecological benefits of other LAPPs, the
committee finds no evidence of ecological harms.
With respect to social impacts, the committee finds strong evidence that LAPPs have led to
improvements in safety at sea. They find mixed and largely inconclusive effects of LAPPs on labor with
indications that some participants are better off and others are worse off. The committee finds no direct
evidence of negative or positive effects of the LAPPs in our study on communities; however, they note a
significant lack of data to assess social and community impacts. Many of the potential negative effects of
LAPPs on communities that they identify are rooted in studies of different geographies, regional economies,
histories of coastal development, and cultures of fishing (e.g., Alaska, Iceland, New Zealand,
Newfoundland, and Norway). The disruptiveness of LAPPs in these rural, resource-dependent, and sparsely
populated areas could be quite different than in the U.S. Mid-Atlantic, South Atlantic, and the Gulf of
Mexico where complex coastal economies are often dominated by tourism and have substantial recreational
fishing.
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With respect to the mixed-use components of the fisheries in our study, the committee finds no
evidence for direct effects of LAPPs on private recreational anglers or recreational for-hire providers.
LAPPs plausibly increased the political power of the commercial sector in terms of its allocation claims.
The greater accountability of the commercial sector, due to LAPPs, may be leading to pressures to attain
greater accountability on the part of the recreational sector. While this is speculative, the greater political
power of the commercial sector is a reasonable observation. However, given the particular history of power
relations of the fisheries in our study, this change may result in greater parity in the political power of
recreational versus commercial stakeholders in the Council process. The committee notes that studies of
the political and power dimensions of fishery management systems, taking into account wide diversity
within sectors, is necessary to properly assess these possible shifts. Taken as a whole, the evidence base in
the committee’s study of mixed-use LAPPs affirms a number of positive outcomes cataloged elsewhere in
the literature while failing to provide a clear picture of many of the associated negative outcomes.
Nevertheless, substantial data shortages limit the committee’s ability to robustly exclude the potential for
some negative social and community effects. The committee’s recommendations for the knowledge base
and other matters are aimed at improving a management system that in many respects appears to be working
well.
Context for Recommendations
Before providing specific recommendations, it is important to first address some persistent
shortcomings in the overall conceptualization and ongoing policy discourse surrounding LAPPs, both at
the level of individual Councils as well as in the national conversation, whether or not they are in mixeduse fisheries. Differences in the conceptual models that are often used to understand and discuss LAPPs
within policy processes may promote divergent and often overly simplified narratives about the scope of
their effects and their appropriate role within fishery management. Full agreement on these conceptual
models is not to be expected given the heterogeneous impacts of LAPPs across stakeholders and divergent
normative stances on the proper functioning of fishery systems. Nevertheless, grounding the policy
discourse in some shared understandings may help to support a more constructive, creative, and less
acrimonious policy process, as well as promote outcomes that foster economic prosperity for fishers and
fishing communities, promote social equity, and ensure sustainable fisheries. Each of the specific
recommendations is grounded in the following overarching principles.
First, it is important to keep in mind that LAPPs are fundamentally economically targeted policy
instruments, with complex and potentially wide-ranging social and economic effects. As summarized in
Chapter 4, the vessel-level accountability and associated enforcement mechanisms associated with LAPPs
can make them unusually effective relative to traditional input controls in achieving management targets.
However, there is abundant global evidence from scientifically managed fisheries that LAPPs, while very
helpful for achieving ecologically sustainable fisheries, are not necessary for this end. Therefore, the
dominant justifications for and concerns with LAPPs lie in the social and economic sphere. This reality has
implications for the practice of fishery management when focusing on LAPPs and similar policies. The
conceptual frameworks used to understand fisheries system states and feedbacks, and to organize policy,
may be constrained by the deference to National Standard 1 and case law supporting the priority of
biological conservation. These frameworks should also go beyond recognizing humans as an important
component of marine ecosystems (as seen in many instantiations of ecosystem-based fisheries management
at the Council level) to explicitly place people at the center of these systems. Doing so would not only
recognize the role of human values and behavior as the primary leverage points of “fisheries management”
(Fulton et al., 2011) but also acknowledge the importance of individual and collective human goals, welfare,
and perceptions as central normative dimensions of fisheries policy. While aspects of LAPP design may
have repercussions within the traditional biological confines of fisheries management, for the most part
LAPPs and their alternatives are a tool of social and economic policy. Elevating the role of human actors
and institutions within the management system may be facilitated by adoption of new interdisciplinary and
integrated frameworks, such as socioecological systems (Ostrom, 2009). However, continued
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organizational and cultural change to foster such interdisciplinarity and integration within the Councils and
the NMFS, backed by commensurate funding, is also needed.
Second, it is important for the fishery management community, including managers and scientists,
to more openly and explicitly acknowledge and address trade-offs in the objectives of LAPPs. As noted in
previous chapters, the Councils often specify a large number of social, economic, and ecological objectives
when designing a LAPP, but only as they relate to the commercial sector for which the program is
implemented. Moreover, each of these goals is often individually sensible, but collectively some goals
cannot be simultaneously achieved to their fullest extent. For example, goals of enhancing efficiency,
lengthening seasons, and reducing capacity may be complementary, but may be very difficult to achieve if
another objective of the LAPP is also to preserve historic geographic patterns of fisheries employment or
landings. Indeed, some objectives may be mutually exclusive (as can be the achievement of all 10 National
Standards for the Magnuson-Stevens Fishery Conservation and Management Act [the MSA]). Rather than
maintaining a fiction that all LAPP objectives are equally important and achievable, proactive work to
identify trade-offs where they exist and provide some guidance for how to evaluate and prioritize conflicting
objectives in a way that fosters transparency and stakeholder confidence by the Councils would be
beneficial. Failure to do so does not avoid the trade-offs; rather it “kicks the can” to future Councils to
arbitrate these trade-offs, raising the risk that entrenched power dynamics (constrained by the legal process)
have undue influence over outcomes. Failure to anticipate these complexities at the outset of a LAPP can
engender considerable acrimony and a case of “buyers’ remorse” in the adoption of particular LAPP
mechanisms.
Third, while trade-offs in objectives are to be expected, there may be cases where the perceptions
of the steepness of these trade-offs among managers and many stakeholders may be far more exaggerated
than is truly the case. These perceptions are likely to arise when potentially viable policy options are
explicitly or implicitly removed from consideration, thereby constraining the policy process and removing
creative options that may minimize trade-offs or even allow for “win-win” outcomes. In some cases these
constraints are formally entrenched and would require high-level legal action to address (e.g., the MSA’s
prohibition on levying royalties on quota shares ([1853a(e)(2) and 1885(h)(5)(B)] or that the Councils no
longer have to have equal commercial and recreational representation). In other cases the constraints may
be informal, lying in real or imagined political constraints or reflecting a risk-averse bureaucratic
dependence on the templates embodied in previous policies. In the latter case, it is incumbent on the
Councils and the NMFS to resist these tendencies, while stakeholder groups and nongovernmental
organizations can play an important role as “policy entrepreneurs” (Anderson and Parker, 2013) to provide
bottom-up suggestions for innovative approaches and encourage policy experimentation. It is also the case
that stakeholders are not simply, or should not simply, be categorized or perceived as commercial versus
recreational as some individuals participate in both and some sectors are more integrated, especially in
fishing-based communities.
An example that is replicated across most LAPPs is the tension between the goals of fostering
economic efficiency and the achievement of equitable outcomes for members of fishing communities. In
theory the wealth-maximizing incentives under LAPPs generate the potential in many settings for all
members of the community to be better off, or at least no worse off, than under the previous management—
at least in a material sense. However, the ubiquitous practice of grandfathering allocation exclusively to
vessel owners inherently concentrates wealth in the first generation of capital owners. While grandfathering
in overcapitalized fisheries may be justified because a reduction in fleet size is the goal, or based on
pragmatic political grounds, fairness to those who developed a fishery, and efforts to retain fishing
opportunities in dependent communities—alternative approaches exist to distribute benefits to a broader
group of stakeholders. A partial accounting might include auctions or rent recovery; separate allocations to
captains, crew, or shoreside sectors (e.g., processors); or the explicit allocation of quota to community
groups (i.e., community development quota) or to quota pools for new entrants (Ropicki et al., 2018). In
fact, some programs have redistributed catch shares from forfeitures and when annual catch limits are
increased.
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While none of the aforementioned approaches is a panacea for the simultaneous achievement of
economic and social objectives, their exclusion in favor of the dominant practice of grandfathering of most
quota to capital owners with no rent recovery limits the ability for a broader group of stakeholders to have
a shared stake in the economic profitability and dynamism of the fishery, exacerbating the trade-off between
efficiency and distributional objectives and contributing to “us versus them” dynamics in the Council
process. Indeed, the very perception by noncapital stakeholders that no portion of the economic benefits of
a LAPP will flow to them may influence the ways social equity objectives are defined and expressed in the
policy process. Where opportunities for mutual benefit are forestalled, it is only natural for social objectives
to be redefined in defensive and backward-looking terms (e.g., “preserving historic patterns”). However,
these objectives are far more likely to be inconsistent with the expressed economic objectives of the LAPP,
exacerbating the tendency toward conflicting objectives.
Finally, while improved policy design may help to mitigate some of the social impacts of LAPPs
and foster less acrimony in the Council process, it is important to acknowledge that LAPPs are likely to
remain controversial among a number of stakeholders because they change both the economic and social
aspects of fisheries, with differing impacts within a community. This process of transition can be unsettling
to many members of fishing communities in ways that extend beyond material impacts, creating spillovers
to the nature of work and a way of life for captains, crew, and participants in fisheries-dependent sectors
(Pinkerton, 2014, 2015; Ringer et al., 2018; Steiner et al., 2018). A well-defined communications and
engagement strategy specifically for such communities may be warranted for those affected by current
LAPPs and as new LAPPs are considered.
Some stakeholders, including recreational fishers in mixed-use fisheries, may also oppose LAPPs
due to fundamental philosophical positions, such as objections to privatization of public trust resources
(even though they are revocable privileges and not property rights) or the free grandfathering of quota to
commercial interests (if privileges are distributed for free). These objections may even undermine
seemingly mutually beneficial trading of quota between recreational and commercial fishers (Chan et al.,
2018), especially if trading markets are decentralized. As with any large-scale management change, LAPPs
are not value neutral, even if only applied to one sector of a fishery; rather, they embody a prioritization of
economic efficiency and safety at sea. Creative policy making, grounded in a co-management approach,
may help to weaken dichotomies between efficiency goals in some sectors and other normative priorities,
but philosophical objections may remain for some stakeholders.
Criteria for Evaluation
In choosing the impacts to address, and in crafting recommendations for possible mitigation
strategies for existing LAPPs and for the design of future LAPPs in mixed-use fisheries, the committee
relied on the following criteria:
●
●

●

●
●

Magnitude: Is the LAPP impact in question of sufficiently large magnitude as to call for a
potential policy response?
Certainty: Is the impact in question sufficiently linked to the LAPP itself, as opposed to other
ongoing developments in the fishery or its broader socioecological context, to suggest that
LAPP-focused remedies could mitigate the impact?
Efficacy: Are legal or policy approaches available that could effectively mitigate the negative
impact and improve the functionality of the LAPP as defined by its social, economic, and
ecological objectives?
Side effects: What is the likelihood that the policy “cure” may create significant spillovers or
side effects that could substantially undermine the value of the LAPP-based mitigation?
Feasibility: Given the legal framework and policies underlying the LAPP, are the policies to
mitigate negative impacts technically, institutionally, and politically feasible?
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Recommendations for Existing and Future LAPPs

Part A: Impacts to Recreational Stakeholders
As noted in Chapter 6 there is weak evidence for direct spillovers, either positive or negative, to
recreational stakeholders as a result of the establishment of a commercial LAPP in a mixed-use fishery.
While several theoretical pathways have been identified by which such spillovers might exist, the weight
of evidence and structure of causal links between recreational and commercial fishing provide little
evidence for direct impacts. There are, however, two possible areas of indirect impact that deserve some
consideration from regulators.
Leakage
The implementation of LAPPs in the commercial component of a mixed-use fishery may lead to
an indirect shifting of fishing effort out of the commercial sector into the recreational sector through the
repurposing of commercial fishing vessels for recreational for-hire fishing. The tendency for this crosssector “leakage” will depend on the attractiveness of for-hire fishing in terms of its economic return and
quality of life characteristics to displaced commercial vessel owners as well as the regulatory barriers to
entry in place for the for-hire sector.
In many cases, as in Gulf of Mexico reef fish, limited entry programs block a direct increase in
vessel capacity within the for-hire sector from the implementation of a commercial LAPP. However, as
noted in Chapter 6, the high value ascribed to landings by some recreational anglers has led to the
phenomenon of “catch share experience” trips in which active vessels under the commercial LAPP bring
on passengers from the general public that operate as unpaid crew for the trip while paying for the
experience through the purchase of the catch from a dealer. These “dude trips” represent a distinct form of
leakage, whereby some harvest that would otherwise be destined for commercial markets is instead
reallocated toward ostensibly recreational harvesters.
The weight of evidence suggests that catch share experience trips are limited to the Gulf of Mexico
reef fish fishery and represent a very small number of trips targeting a limited niche market in a manner
that, while perhaps unanticipated by the Council, is legal. Furthermore, it is an open question for policy
makers as to whether this form of quasi-recreational fishing within a commercial LAPP should be
encouraged or not. Nevertheless, the committee provides the following recommendations to enhance the
Councils’ capacity to monitor and control cross-sector leakage in existing LAPPs in mixed-use fisheries:
Recommendation A-1: The Councils should review the policies regarding entry into the forhire sector for potential loopholes that would allow expanded capacity in the for-hire sector
and revise the policies accordingly. This should be done for fisheries directly linked through
a LAPP in a mixed-use fishery as well as those in other fisheries that may provide a viable
source of alternative employment for displaced commercial fishers and their vessels.
Depending on whether the for-hire sector is considered fully capitalized, these loopholes may need to be
closed. Note that a lack of evidence of current leakage is not sufficient to rule out future issues; negative
shocks to the commercial sector (due to total allowable catch reductions or shocks to output prices or costs)
or growth in demand in the recreational sector may expose previously unseen vulnerabilities.
Recommendation A-2: The Councils should closely monitor the evidence for the
establishment and growth of “catch share experience” and similar quasi-recreational trips
occurring under the structure of commercial LAPPs. In cases where these trips are already
well established (e.g., the Gulf of Mexico reef fish fishery), the Councils should develop
regularized reporting programs for monitoring the extent and characteristics of these trips.
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Allocation
As detailed in Chapter 6, the allocation of landings between recreational and commercial sectors is
often the largest source of contention between recreational and commercial fishers. Conflict over
allocations is common in mixed-use fisheries, regardless of the presence of LAPPs. Nevertheless, the
creation of a LAPP in the commercial component has the potential to alter the terms of this conflict, through
the creation of a class of shareholders whose ability to organize potentially alters the political economy of
allocation decision making in ways that may be consequential to allocation outcomes as well as the
contentiousness of the policy process.
As previously noted, the creation of a commercial LAPP often creates a well-defined group of
owners with a stake in maintaining, and potentially expanding, the commercial fleet’s share of the overall
harvest. While it is unclear that these changes represent an unfair balance in power between the sectors—
as recreational stakeholders are often over represented in the Council process by national and regional
interest groups—they may nevertheless create inertia in any reallocation of harvest from commercial fishers
to recreational anglers. It is also important to consider how these shifts in political power affect customary,
subsistence, and other underrepresented groups of fishers who are often not well represented in decisionmaking processes.
Conflict may also be exacerbated by the simultaneous existence of a LAPP on the commercial side
of the fishery along with regulated open access management in the recreational component of the fishery.
Efficiency gains from commercial LAPPs will tend to raise the value of additional allocation within the
commercial sector. Therefore, any perceived erosion of the commercial allocation due to the inability of
regulators to contain recreational anglers’ harvest to their formal allocation using bag limits and seasonal
closures (see Figure 6.1) may lead to calls from commercial fishers to more tightly regulate the
“unaccountable” recreational sector. At the same time, recreational anglers, accustomed to pre-LAPP
commercial seasons under “derby” conditions that are roughly similar to their own recreational seasons,
may react unfavorably to the much longer commercial seasons that follow the LAPP—calling for increases
in allocation and other reforms in the hope of extending fishing opportunities for recreational anglers. This
has been especially prominent in the Gulf of Mexico red snapper fishery, which saw its recreational seasons
fall to weeks or days, despite a consistent allocation of harvest, even as commercial fishers under the LAPP
extended their season over months (see Figure 6.2).
The Councils charged with the governance of LAPPs in mixed-use fisheries have primarily
addressed calls for reallocation through the development of procedural and evaluative criteria to apply in
the case of reallocation (Gulf of Mexico Fishery Management Council, n.d.) and significant input from
recreational and commercial stakeholders through ad hoc plan team panels and similar co-management
structures. This process has often drawn heavily on principles of economic efficiency (Agar and Carter,
2014; Agar et al., 2014; Plummer et al., 2012). However, as mandated by the MSA, the Councils may not
allocate based on economic principles alone, with considerable weight being given to “fair and equitable”
allocations (Gulf of Mexico Fishery Management Council, n.d.).
While these steps have fostered greater transparency and stakeholder involvement, the zero-sum
nature of regulatory reallocation has created a situation where one sector’s gain is perceived as another’s
loss—so that agreement on what is “fair and equitable” is highly unlikely. Furthermore, the open access
nature of recreational fisheries means that there is not a well-defined group that can legitimately represent
anglers’ interests (although a number of prominent recreationally oriented advocacy organizations exist).
Taken together, these measures make reallocation extremely difficult. Indeed, only one major reallocation
between commercial and recreational sectors for a LAPP in a mixed-use fishery in this study has occurred
subsequent to the implementation of the commercial LAPP. In this case 2.5% of the allocation of Gulf red
snapper was transferred from the commercial sector to the recreational sector. However, the reallocation
was based on data suggesting that previous methods of measuring recreational harvest had underestimated
recreational harvest (and hence stock productivity)—so that this “reallocation” merely formalized the
longstanding de facto division of harvest between the sectors as opposed to the formal process of allocation
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(Gulf of Mexico Fishery Management Council, 2015). In other words, the reallocation decision, while
ostensibly altering the formal division of harvest, enshrined the status quo.
Given these difficulties, the committee recommends that the Councils investigate policies that shift
the emphasis away from the zero-sum game of uncompensated reallocation between sectors to one that
allows for the possibility of mutual benefit, either through negotiation between appropriate representatives
of each sector or by compensated transfer of allocation between individuals or groups in each sector. Indeed,
the Gulf of Mexico Fishery Management Council currently lists “negotiation-based allocation” and quota
purchases between commercial and recreational sectors as suggested methods for reallocation (Gulf of
Mexico Fishery Management Council, n.d.). However, the primary impediment to such an approach is the
open access nature of the recreational fishing sector (although access may be limited for for-hire vessels).
Therefore, whereas owners of quota share under a commercial LAPP are individually accountable for
covering their harvest with quota share, individual anglers cannot acquire or dispose of harvest rights, since
all such rights are subject to claim by right of capture. Furthermore, any group that purports to represent
anglers cannot do so in a way that is binding on individual anglers’ decision making.
One way to resolve this conundrum is to explicitly allocate recreational quota to one or more
nongovernmental entities while also devolving some management rights to these groups. In particular, each
entity must determine rules of access and implement accountability measures to remain within its allocation.
This concept has been advanced in the literature in the form of an angler management organization (AMO)
(Sutinen and Johnston, 2003) and has features in common with the sectoral management program for New
England groundfish (e.g., Holland et al., 2013). Under Sutinen and Johnston’s (2003) formulation, AMOs
are formed as for-profit organizations with shareholders, who may directly participate in the governance of
the AMO or delegate this governance to officers and a board as in a corporation. Importantly, shareholding
in the AMO is distinct from the holding of harvest quota itself. The managers of an AMO can then devise
rules, subject to Council approval, that are satisfactory to angler “customers” and that maximize the value
of the AMO to its shareholders—essentially identifying goals and objectives for the recreational sector—
while maintaining harvest within the AMO’s allocation. Critically, while the AMO itself receives its
allocation as a revocable and transferable privilege (as commercial fishers receive under a LAPP),
individual AMOs need not devolve these rights to individual anglers as in a recreational LAPP. Instead,
AMO managers may select from a wide array of approaches to allocate catch among anglers in an
accountable manner—from conventional bag limits to incentive-based approaches such as harvest tags.
AMOs may be defined geographically. For example, given the adoption of state-based management
for red snapper in the Gulf of Mexico, individual states could create one or more AMOs to govern
recreational fishing in their state waters or appurtenant federal waters. This approach could allow for
customization of management to reflect the local context and allow for policy experimentation. Importantly,
AMOs would have the ability to transfer their annual allocation to other AMOs or even to commercial
fishers as well as purchase or lease quota from the commercial sector. This right of transferability, bundled
with the management rights and responsibilities, provides the mechanism for allocations to be resolved
through negotiated contracts or arms-length transactions rather than via regulation.
AMOs would represent a major transformation of the governance of recreational fisheries. Given
the lack of real-world applications of this management concept, innumerable questions remain concerning
how to best design AMOs to ensure compliance with harvest limits, provide high-quality fishing
opportunities to anglers, and facilitate compensated reallocation between sectors. One possible
modification to Sutinen and Johnston’s (2003) original formulation would be to limit shareholder status in
the AMO to anglers that remain bona fide participants in the fishery, so that rather than functioning as a
for-profit corporation with shareholding and management severed from its customer base, the AMO instead
operates as a consumer cooperative, as commonly seen in rural electric cooperatives or food co-ops. This
institutional structure may help to align the management of the AMO with the provision of sustained
benefits to anglers. It may also provide a mechanism for anglers to collectively invest in habitat
enhancement and other public goods as well as provide constructive representation of anglers’ interests at
the Council level that might differ from those of the “recreational industry” (Hervás Ávila, 2018). The
challenges to be faced by moving toward such a system are analogous to that faced by the imposition of
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LAPPs, such as the need to address issues associated with grandfathering that would be inevitable as only
bona fide participants would remain. Nevertheless, this proposal represents but one of many potential AMO
structures and ways of allocating shareholdership between active anglers and the general public that could
be explored and fostered through outreach and engagement. Despite the many unanswered questions about
their effects and proper design, AMOs have significant promise to facilitate self-governance within a comanagement structure, while also providing the necessary institutional infrastructure to facilitate win-win
solutions to allocation problems.
Recommendation A-3: The NMFS, in partnership with the relevant Councils, should conduct
research into innovative institutional structures, such as AMOs, to partially devolve
management of marine recreational fisheries to anglers and the associated fishing
communities, improve accountability of anglers for their harvest, and facilitate mutually
agreeable reallocation between the recreational and commercial sectors. Given the significant
knowledge gaps and lack of real-world analogs, this research should be broad in focus,
consisting both of internal NMFS research leading to the production of technical memoranda
as well as external research funded through channels such as the Marine Fisheries Initiative
Program or Saltonstall-Kennedy awards with the goal of bringing government and academic
scientists together with the angling community for the joint production of actionable
knowledge. The Councils, together with NOAA outreach programs, could then begin to
communicate to anglers the potential benefits of the new system and any required data
collection systems.
The reforms proposed in the previous recommendation will require substantial research and
unprecedented levels of cooperation between the Councils and recreational angling stakeholders to
successfully implement. In some cases, this cooperation may be infeasible or entail a long and uncertain
path forward. Accordingly, there may be a need for the consideration of more incremental policy reforms
for the management of the recreational and for-hire sectors to facilitate fishing opportunities, enhance the
value of the recreational fishing experience, and facilitate profitable livelihoods for for-hire providers and
other members of the recreational fishing community—all while enhancing accountability under
regulatorily defined allocations. The charge of this committee is not directly concerned with the
management of the recreational component of LAPPs in mixed-use fisheries. Nevertheless, tensions over
allocations between the recreational and commercial sectors in a fishery with a LAPP are demonstrably
heightened by policies in the recreational sector that undermine angler welfare and unnecessarily constrain
fishing opportunities, while also failing to adequately contain recreational fishing mortality (Abbott et al.,
2018). Therefore, developing improved policies for the management of the recreational sector can be
important to the overall functionality of a LAPP in a mixed-use fishery.
Recommendation A-4: The Councils, or their state partners in the case of “state-based
management,” should conduct reviews of their management of both private recreational and
for-hire fisheries for species shared under LAPPs in mixed-use fisheries (or proposed LAPPs
in mixed-use fisheries) and propose and implement reforms (including, but not limited to,
individual fishing quotas [IFQs] or cooperatives for for-hire vessels and harvest tags or day
passes for private anglers) that foster accountability while enhancing fishing experiences and
opportunities to heterogeneous groups of anglers. To foster comparison between sectors,
review guidelines, like those that exist for the commercial sector, should be established for
each sector (e.g., including goals, objectives, and measurable outcomes).
These policy changes should be conducted through a process that seeks input and cooperation from
the recreational sector and that attempts to capture the spectrum of heterogeneous values (e.g., consumptive
versus “catch and release” anglers), modes of access (e.g., private vessel versus for-hire vessel), and patterns
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of use (e.g., locals with year-round access versus winter “snowbirds” versus summer vacationers) reflected
in the fishery.
Given this heterogeneity, variations in regulatory capacity from setting to setting, and the level of
buy-in from recreational fishing stakeholders, the appropriate reforms will likely differ significantly from
fishery to fishery. In some cases, relatively modest reforms—such as integration of “now casting”
approaches to improve accountability and limit over- and underfishing of quota, or the division of a single
derby season into subseasons to facilitate access by heterogeneous anglers—may be all that is feasible. In
others, there may be a compelling case for more extensive reforms, such as the implementation of quantitylimited harvest tags (Johnston et al., 2007) or short-term fishing passes (Abbott, 2015) in the private
recreational sector. Where supported by the industry and facilitated by the availability of adequate data to
support the process of initial allocation, it may be feasible to introduce LAPPs into the for-hire sector, as
was done successfully for red snapper and gag on an experimental basis in the Gulf of Mexico (Abbott and
Willard, 2017). Regardless of the particular policies that are adopted, the most important aspect of the
committee’s recommendation is to adopt an overall stance to the management of recreational fisheries that
acknowledges the heterogeneity of anglers through policies that foster diverse and valuable fishing
experiences, while curbing open access incentives that tend to undermine these opportunities (Arlinghaus
et al., 2019).
Part B: Impacts to Commercial Participants
The committee’s findings from Chapter 5 on the impacts of LAPPs in mixed-use fisheries on
commercial participants demonstrate that these impacts are the same as for LAPPs in non-mixed-use
fisheries. Therefore, while the following recommendations do not directly pertain to the mixed-use
dimension that forms the unique basis of this study, they are nonetheless pertinent to current and future
LAPPs in mixed-use fisheries. As reviewed in Chapter 5, barriers to entry are the most commonly discussed
negative social impacts of many LAPPs, and this appears to apply to LAPPs in mixed-use fisheries as much
as to others. A major issue is the failure to recognize crew and hired captain contributions to production in
determining initial allocation. A related concern is the desire to have a program in which fishers can work
their way up (from crew to captain to vessel owner) within the fishery without having to accumulate a large
financial investment. Intergenerational equity is another: when initial allocations are handled as windfalls
to the current generation, the second generation has a much higher cost of entry, and the generational
turnover in fishing that once was commonplace may be delayed under LAPPs.
To address these concerns, mechanisms are needed that facilitate entry into, and upward mobility
within, LAPP fisheries without excessively undermining potentially conflicting goals of reducing
overcapitalization and enhancing profitability. These would allow for new entrants who are already engaged
in the fishery itself but who did not experience the windfall gain of initial allocation. Most attention has
been given to subsidized loan programs. The committee’s recommendation focuses on existing participants
in the fisheries who did not participate in the initial allocation. While subsidized loan programs can help
facilitate new entrants, or help disenfranchised existing participants, the benefits of this intervention need
to be weighed against the negative effects of subsidizing fisheries, including counterbalancing the global
push toward reducing capacity overall (Smith, 2019). The committee also notes support in the literature for
nonmarket mechanisms such as student licenses and apprenticeship programs to help facilitate entry
(Cullenberg et al., 2017; Eythórsson, 2016).
A variety of methods to counter inequities from initial allocation and subsequent transfers are
available if not addressed through the initial appeals process. One is to consider a redistribution of shares,
either retroactively or based on future trading activity, and either by “use-it or lose-it” or “lease-to-own”
provisions; these options were discussed by Ropicki et al. (2018) for red snapper. Retroactive
redistributions would be criticized as unjust and counter to the benefits that leasing was intended to address,
namely, improving efficiency and reducing discards. Future redistributions, on the other hand, could allow
time for planning if a control date were set into the future but success would depend on forfeiture rates.
Given that the goal of the LAPP was to address overcapacity and derby fishing, most fundamentally, these
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policies would change ownership but would likely not affect fishing effort; the goals of the program would
have to be modified to implement such a change. An additional challenge is that a substantial number of
current participants depend on the allocation market. If the goal is to increase owner-fishers then those
benefiting from the flexibility of the allocation market could be adversely affected by the smaller market
for, and availability of, allocation, which could drive up price. This is but one example of the indirect effects
that could occur through the markets in the red snapper LAPP (Ropicki et al., 2018). In sum, whether one
owns shares or a reef fish permit, one fishes, one leases, or one is a dealer—and to what extent—should be
considered with respect to changing the structure of the program; no change is going to benefit everyone,
or even everyone of a particular participant type of which there are at least six in this fishery (i.e., investor,
investor fisher, share fisher, supplementer, allocation-dependent fisher, or allocation broker; Ropicki et al.,
2018).
Another concern about LAPPs is the rise of a class of share owners who do not fish even though
the initial allocation was granted to fishing vessel owners. They are sometimes called “investors,” “sea
lords,” or “armchair captains” by those critical of the wealth they accumulate and their alleged power to
affect share and lease prices, and/or by those who believe that shares should only go to those working in
the fishery, a widespread notion in the moral economy of fisheries. Initial allocation issues aside, in an
established quota share program the size of this subsector in the commercial fishery will increase (ceteris
paribus) simply due to retirement. Whether it is unacceptable to the public or others in the fishery that
retired fishers—or others who simply invest in the quota shares—remain in the LAPP as nonfishers who
profit off the fishery is a key issue for management Councils to consider. If aging shareholders can continue
to reap the benefits of a well-managed fishery, perhaps even one that they had helped develop through
resources of their own, is it in the best interest of a fishery to remove the participant? If so, what message
will that send to those currently involved? Proposed changes to current LAPP regulations should be
evaluated with a view of (1) how current participants will rationally and legally circumvent them, (2)
potential spillover impacts that may undermine stated goals (Ropicki et al., 2018), and (3) whether a
perception that policy makers will keep shifting the goalposts undermines the quota security and
cooperative spirit of LAPP regimes; moreover, the nonfishing shareholders provide fluid lease markets,
making more fishing opportunities available to more people compared to their experience pre-LAPP. Their
experiences are not so far removed from “the fishery,” and they continue as active participants in
management planning. Some communities may view this arrangement as preferable to one with limited
entry and even steeper barriers to entry.
It is important that new LAPPs in mixed-use fisheries address perceived inequities in the initial
allocation of quota shares, which lead to perceptions of unfairness from all sectors in the fishery.
Grandfathered allocations preserve and retain traditional and historical participation but can create windfall
gains for initial claimants, which may or may not be justifiable. However, the distribution of these gains
between existing stakeholder groups and the public (via auction or rent recovery measures) should be
broadly viewed as to whether they are procedurally just and defensible in terms of their consequences.
Allocating quota solely to owners of vessels with fishing history may ignore longstanding contributions
from captains and crew who have also contributed to the development and productive utilization of a fishery
and that have shared as “co-venturers” in the financial risk of doing so given that many fishery workers are
paid under a share system. Broadening allocations to include captain and crew may decouple the link
between quota and vessels that is important if overcapitalization is an issue, and may complicate the
measure of effort that is tied to the stock assessments, but may be warranted in these situations. However,
doing so will likely require substantial changes to data collection (i.e., crew permit registries and vessellevel reporting on crew) to facilitate allocations. An increased focus on equity is consistent with national
and international commitments, including the Food and Agriculture Organization (FAO) of the United
Nations’ Small Scale Fishery Guidelines, which state: “States should where appropriate grant preferential
access of small-scale fisheries to fish in waters under national jurisdiction, with a view to achieving
equitable outcomes for different groups of people, in particular vulnerable groups” (FAO, 2015).
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Recommendation B-1: The Councils and the NMFS, in planning new LAPPs in mixed-use
fisheries, should develop a broad range of options for the initial allocation of quota, including
but going beyond the practice of limiting eligibility to existing vessel owners or permit holders
with historic records (especially if overcapitalization is not a goal and shares are to be given
for free). Where available, data on the contributions of hired captains and crew to the historic
performance of vessels should be collected and used to assess the potential of awarding shares
to them as well as vessel owners. If such data are not available, the Councils should consider
delaying the creation of a LAPP for a limited time to conduct a rapid assessment of crew
contributions and preferences that would inform initial allocations.

In a mixed-use fishery, it may also be deemed appropriate to maintain data on for-hire captains and
crew members in case there is movement toward individual allocations in the for-hire sector. Such changes
should occur soon so that they are in place when new LAPPs arrive. Finally, the potential consequences of
broadening the base for allocations to help foster program designs that mitigate negative unintended
consequences is needed.
Recommendation B-2: The Councils should set aside a portion of the total quota shares for
new entrants or assess a fee (on the transfer or lease of shares or allocation, 2-5%, for
example) that could be reallocated.
This recommendation may be feasible for existing LAPPs but is especially important to consider
up front for future LAPPs because of difficulty making changes such as this once the program has begun.
There are a number of ways to configure such a program. One possibility is to allow crew and hired captain
work experience (i.e., hours fishing) to accumulate toward thresholds that vest into quota shares over time.
Such a mechanism is unusual in a market economy, but LAPPs are assigning public trust resources to
private entities, albeit nonpermanently. Such a program would simply share the resource with a larger
segment of the population. Because LAPPs are by statute considered nonpermanent, carving out this
setaside from existing shares would be possible.
Recommendation B-3: The Councils should consider intergenerational equity at the outset of
program consideration and design. Any new LAPP should explicitly address in its design any
mechanisms to address objectives related to facilitating entry of second-generation fishers
and the potentially undesirable effects of wealth primarily accruing only to the first
generation.
Ways to implement Recommendation B-3 are numerous in theory but poorly explored in practice
(e.g., formal quota banks with commensurate funding, graduated phase-outs of rights over time, and so on).
The key is that these issues must be considered from the start. Otherwise, virtually any adjustment to the
program that will meaningfully address these issues will dilute the privileges of incumbents, creating fierce
resistance. Most importantly, the consideration of such unfamiliar program elements would need to be
supported by sufficient outreach and engagement that addressed needs of fishing-dependent and
underserved communities.
Recommendation B-4: Because of perceptions that “investors” or “armchair captains”
should not control quota shares, the Councils that consider new LAPPs in mixed-use fisheries,
as well as others, should address this question up front, in initial scoping and draft
amendment processes, and research whether and how such shareholding would affect the
market for quota and its availability to active fishers. To assist the Councils in addressing this
question, the NMFS should sponsor a study of the direct and indirect consequences of moving
from LAPPs that require holding active fishing permits or other measures of active
participation in fishing, to the “public” scope of eligibility to own quota shares. Such a study,
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likely focused on the experience of the two Gulf of Mexico LAPPs but informed by other
programs, should offer a stronger basis for decision making about eligibility.
Recommendation B-5: The NMFS and the Councils should encourage full transparency of
LAPP ownership, transfers, and leasing, making these data publicly accessible and part of
the policy process. This effort, which is well under way in most current LAPPs, should include
developing the capacity to provide real-time information on trades in order to foster wellfunctioning markets for quota shares and leasing. This can help achieve social objectives of
equity by ensuring fishers are not disadvantaged in the transfer markets. In addition,
inefficiencies and inequities caused by incomplete or inaccurate transfer data and
uncentralized markets should be examined.
Part C: Impacts to Fishing Communities
Congress specified that LAPPs should take into consideration the needs of fishing communities
and small-scale fishing enterprises. This issue of scale of operation received no attention in the LAPP
reviews and management documents, possibly because the smaller-scale operations in these regions are
thought to be mainly participating in inshore, state water fisheries; however, fishing communities, including
some measures of their ties to recreational fishing, are now systematically characterized by the National
Oceanic and Atmospheric Administration (NOAA). The place-based notion of fishing community under
the MSA is inadequate for understanding the social and community aspects of recreational angling, which
usually involves people from highly dispersed places, but it can reflect the importance of marinas, bait and
supply shops, restaurants and hotels, and other businesses that depend on and serve the needs of recreational
anglers. However, the committee found that the present systems for managing and monitoring LAPPs in
these mixed-use fisheries do not allow for assessment of the effects of LAPPs on either small-scale fisheries
or fishing communities.
Recommendation C-1: The NMFS and the Councils should develop explicit measures to
associate LAPP fishing activity, as well as fishing activities of the for-hire and recreational
sectors, with fishing communities represented in the NOAA Social Indicators data, both in
the baseline period (pre-LAPP) and in subsequent periods. These measures should capture
multiple community connections (e.g., residency, vessel homeport, landings, and support
services for recreational and commercial fisheries).
Recommendation C-2: The NMFS and the Councils should create a process for determining
what constitutes small-scale fishing in the context of different regions and fisheries and
whether they see enough presence in federal fisheries to warrant its inclusion as such in data
collection, decision making, and reviews. Scale can be a consideration for recreational as well
as commercial fisheries; for example, do the policies and practices in the mixed-use fishery
favor those with larger or more costly vessels and gear, whether recreational or commercial?
Are small-scale fishers who lose out in LAPP allocations likely to move into for-hire or
recreational fishing?
Recommendation C-3: In situations where fishing communities are significantly involved
with and major components of a fishery where LAPPs are being considered, the provisions
in the MSA (16 U.S.C. § 1853a(c)(3)(A)) that allow for assignment of quota shares to fishing
communities, as well as regional fishery associations, should be included as among
alternatives being considered by the Councils. These provisions appear to apply only to
commercial fisheries. The recommendation for AMOs in the recreational section above better
captures the reality of the recreational sectors in mixed-use fisheries, where participants are
often highly dispersed.
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Potential inequities in distributional consequences in terms of ethnicity, race, and socioeconomic
class are largely invisible in current fisheries management programs. In the committee’s review, the lack
of information about different social groups who participate in these fisheries (e.g., socioeconomic class,
ethnicity, race, and education) was a serious barrier to assessing social impacts. This is due in part to lack
of record-keeping on the matter and difficulty collecting personal information in a voluntary survey. The
visibility problem also may be the consequence of longer-term processes that have made participation in
commercial and for-hire fisheries difficult for members of minority groups. We found no information on
LAPPs for mixed-use fisheries that would allow assessment of the degree to which the LAPPs have
systematized the exclusion of minority population participation in these programs. Indeed, as the 2021
Executive Order on Racial Equity (White House, 2021) states: “many Federal datasets are not disaggregated
by race, ethnicity, gender, disability, income, veteran status, or other key demographic variables. This lack
of data has cascading effects and impedes efforts to measure and advance equity.”
Recommendation C-4: The NMFS should make implementing the human dimensions section
of the NOAA Fisheries research strategy for 2021-2025 (NOAA Fisheries, 2021) a high
priority.
The human dimensions section of the NOAA Fisheries research strategy discusses the importance and need
to “describe and understand diverse communities and to respond to environmental justice goals and
mandates” and “examine diversity and address inequalities in community impacts [and] management
outcomes” (e.g., Executive Order 12898).
Part D: Recommendations for Data Collection and Future Research
The committee’s analysis of possible ways that LAPPs might affect the ecological status of mixeduse fisheries hypothesized that some LAPPs, depending on circumstances of fisheries that are
interconnected, might induce additional concern regarding the adherence to allocations and other
conservation requirements in other sectors targeting the same species or other species in mixed-species
aggregations. The committee termed this process “serial conservation” (as opposed to the well-known
“serial depletion” of stocks), or a process whereby improvement in conservation in one sector can affect
improved conservation in other sectors and/or overall.
Recommendation D-1: The concept of “serial conservation” in mixed-use fisheries should be
explored in more detail through partnerships of federal, academic, and state agency
scientists, supported through funding initiatives at the federal or regional level. Under what
conditions and through what mechanisms might LAPPs create leverage for improvements in
rates of bycatch and discards and keeping within fishing mortality rate targets for complexes
of stocks? To the extent that LAPPs result in elimination of overfishing and stocks are no
longer overfished, will there be more resiliency in the overall ecological system that benefits
all sectors?
The committee’s analysis of LAPPs in mixed-use fisheries has made it abundantly clear that most programs
have been implemented without sufficient investments in the data required to adequately assess their social,
economic, and ecological impacts on all sectors.
Recommendation D-2: For fisheries where LAPPs may be contemplated, the Councils and
the NMFS should establish longitudinal data collection protocols for additional economic and
social information, including pre-implementation baselines. These protocols should collect
ongoing and, where possible, retrospective data prior to LAPP implementation and continue
thereafter, with minimal disruptions to the survey protocols. At a minimum these data
collection efforts should focus on social and economic data at the vessel level (e.g., revenues,
input use, costs, ownership, community affiliation), including detailed demographic and
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economic data on crew, captains, vessel owners, and shareholders. Possible models are the
Bering Sea and Aleutian Islands crab rationalization program and the data collection efforts
of the Northwest Region for groundfish rationalization. These data collection efforts would
ideally branch out beyond surveying only capital owners, but also regularly survey other
immediate fishery stakeholders such as captains and crew (acknowledging difficulties here).
These efforts would be complementary to plans to broaden the base of initial allocations.
Additionally, all datasets should cross reference each other to facilitate linking by including
the appropriate identifiers.
Assessment of ongoing LAPPs is made difficult both by the lack of pre-post data for most LAPPs as well
as any ability to compare their trends with those of non-LAPP fisheries.
Recommendation D-3: The Councils should collectively institute a baseline level of
longitudinal economic and social data reporting for all major fisheries in order to facilitate
the comparative and causal analysis of policy changes or natural shocks in one fishery.
In going through the five LAPP reviews done by the Councils (see Chapter 3), the committee found
the need for improvements that would help in future reviews of existing LAPPs but also in designing future
LAPPs. In most cases the program reviews found little empirical evidence that would enable evaluating
social and community aspects of the programs, reflecting the underdevelopment of data collection for social
impact analysis, a problem already discussed in this report. Beyond that, the committee observed the need
in program design to have quantitative targets for specific major objectives, and clearer definition of what
is meant and the appropriate metrics in objectives such as “viability” or “overcapitalization.” In addition,
and building on the committee’s discussion in Chapter 1 about the problem of assigning causation, the
program reviews should be encouraged to include counterfactuals and the impacts of concurrent and
confounding events.
Recommendation D-4: The NMFS and the Councils should reexamine the guidelines for
LAPP review (including minimum data requirements for analysis) and expand their scope in
light of the efforts of this committee to use them as sources of information about the social,
economic, and biological effects of LAPPs in general and in mixed-use fisheries. Future
reviews of LAPPs in mixed-use fisheries should examine their relationships to other sectors
of the fisheries, and their goals and objectives, and be informed by the efforts of this
committee to hypothesize and in some instances substantiate interactions and side effects.
A number of community impacts of LAPPs are documented in ethnographic studies, but the
committee found little information about the recreational fisheries at the community level. The above
recommendation may help. In addition, there is little corroboration of ethnographic findings from other
research approaches, perhaps due to a lack of data.
A finding in Chapter 7, based on the committee’s exploratory analysis of NOAA Social Indicators
data, was that LAPPs had no statistically significant effect on a measure of labor in the Gulf of Mexico
grouper fishery. Though not statistically significant, the results highlighted possible ways that these data
could be used and enhanced in future analysis.
Recommendation D-5: The NMFS and the Councils should conduct more thorough analysis
of the NOAA Social Indicators for Coastal Communities (SICC) data to explore whether they
can provide information about causal effects of LAPPs on communities. The committee
recommends three specific steps: (1) refine the geographical definitions of treated and control
units to more carefully match communities affected by LAPPs with ones that are similar but
unaffected, (2) conduct more analyses to explore other indicators and other ways of exploiting
natural policy experiments in the SICC, and (3) test the efficacy of quasi-experimental
analysis of the SICC data by examining effects of hurricanes or other shocks with well-known
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geographic specificity for consistency with well-understood effects of social and economic
disruption. If not, they should expand the data collected to allow for such analysis.

Changes to within-sector distribution of quota shares that allow crew or hired captains to vest into
share ownership (as discussed above in Recommendation B-2) would require new tracking of fishery
participants. At the same time, one of the major gaps in understanding of LAPPs in mixed-use fisheries is
the diversity of fishery participants. There are no comprehensive data available on captains and crew who
are not also permit holders. Given the rising importance of mixed-use fisheries, this data gap is pertinent to
the for-hire recreational fishing crew as well.
Recommendation D-6: The NMFS and the Councils should develop ways to expand captain
and crew data collection such that it can comprehensively track people participating in
federal fisheries. Such a system could facilitate ways to address concerns about fairness in
quota share distributions as well as contribute to a richer understanding of social, economic,
and community impacts of LAPPs and other sectors of mixed-use fisheries. It could also
potentially discourage hiring crew off the books and enhance fairness for fishers who do not
engage in that practice, especially if tied to the ability to vest into quota.
Some stakeholders express concerns about LAPPs creating new roles in the commercial fishery
such as quota brokers. Others suggest that brokers are needed to make trades and for the quota program to
function effectively. It may be possible to improve the functionality of quota markets in ways that are
complementary to the presence of brokers through greater data transparency. Currently, quota trades are
not easily available to fishery participants.
Recommendation D-7: The NMFS and the Councils should make quota share and allocation
data more transparent, comprehensive, and widely available, and encourage data
presentation and analysis on these dimensions so they can inform the policy formation
processes. Such activities would also serve to show that accurate and complete data reporting
is critical as it can also help potential buyers and sellers make transaction decisions.
Reducing tensions between the recreational and commercial components of a fishery with a LAPP
requires that ample consideration be given to the policies that allocate fish and fishing opportunities across
anglers within the recreational sector (see Recommendation B-4), to ensure that these policies serve the
needs of heterogeneous anglers and for-hire providers to foster high-value fishing opportunities. However,
data and research to inform managers of important dimensions of angler preferences and angler
heterogeneity in preferences and decision constraints (e.g., modes of access, seasonality of demand, etc.)
are frequently limited for most saltwater species (NRC, 2006). Recurrent survey products (e.g., the Marine
Recreational Information Program) are limited in their ability to provide these data across geographies and
species, as well as by their primary focus on quantifying fishing effort and harvest.
Recommendation D-8: The NMFS and the Councils should develop prioritized, targeted
human dimensions recreational data as well as commercial and for-hire data collection
programs for species or species complexes of particular interest either due to ongoing or
anticipated allocation tensions between sectors in existing LAPPs in mixed-use fisheries or in
anticipation of new LAPPs in mixed-use fisheries.
Recommendation D-9: Congress and the administration should fully fund data collection and
analysis programs consistent with the priorities identified above.
These efforts should build on well-established survey approaches in recreational demand modeling,
but should expand beyond the often narrow focus of most studies on recovering preferences for marginal
adaptations to current policies. Rather, these studies should seek to recover anglers’ preferences for (and
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likely behavior under) a broader suite of policy-influenced attributes of fishing opportunities and novel
policy tools. These quantitative data should be supplemented by complementary efforts to gather qualitative
social science data from anglers through ethnographic interviews or surveys. Participatory research
approaches (e.g., focus groups) in cooperation with recreational fishing stakeholder groups would be critical
at an early stage in these research efforts to help design more effective survey instruments and to ensure
that the research is viewed as valid and of value to recreational stakeholders. Moreover, such an effort can
be a step toward a more integrated approach to understanding and managing mixed-use fisheries insofar as
it may allow for comparison among the recreational, for-hire, and commercial sectors, at least at the level
of qualitative data on social, economic, and community dimensions.
A note of caution: trying to design in a myriad of policy constraints on LAPPs to address legitimate
social concerns may limit their ability to address what turn out to be even greater economic and social issues
stemming from problems like climate change. The existence of IFQs combined with greater transparency
of quota trades and data may facilitate the development of other financial instruments. For example, in
agricultural markets, futures and options are important for hedging risk. These instruments are not currently
available to fishers but could be available if quota markets functioned sufficiently well.
Part E: Recommendation for Interdisciplinary Impact Assessment
A large part of the committee’s task centered on economic and social issues for which data were
not always adequate and available but were also of different kinds, leading to challenges in assessing which
qualified as evidence and how to weigh differences in the report. Expecting that efforts to evaluate LAPPs
and other policies in mixed-use fisheries will continue, the committee offers a recommendation about future
interdisciplinary impact assessments done or commissioned by the NMFS and the Councils.
A significant challenge is integrating types of data that are based on distinct, discipline-driven
methodologies and theories. Important to the development of effective impact analyses is the ability to
integrate qualitative, interview-based data with datasets like the SICC, and to integrate stakeholder
perceptions of economic phenomena revealed in interviews or surveys with quantitative economic data.
The quantitative data may not capture all of the nuance available in qualitative data, but the qualitative data
may lack features such as representativeness. Finding ways to integrate qualitative and quantitative data
more effectively could lead to new insights and inform new hypotheses. That is, there are potentially
substantial gains in understanding from cross-fertilization among disciplinary fields, particularly if done
with knowledge and respect for differences, and similarities, in how knowledge is created and the criteria
for plausibility (e.g., Moon et al., 2021). More generally, all researchers can benefit from clearer
appreciation of the epistemological differences across disciplines, which is essential for interdisciplinary
work.
It is important to find ways to compare and integrate social and economic analyses, without
questioning the importance of both. For example, some stakeholders assert that LAPPs create large entities
that effectively control access to the fishery through market power. However, for the mixed-use fisheries
in this study, objective measures of market concentration such as the Herfindahl-Hirschman index suggest
that these perceptions are at odds with economic reality. This divergence has at least two important
implications. First, a policy response to curtail market power is not warranted. Second, divergent
perceptions raise the question of why these views are being expressed. Are stakeholders simply
uninformed? Are these views deliberate attempts to influence the political process in regulating the fishery
or securing more access to the resource? Or are these views expressive of frustration tied to concerns about
access, power relations, and policy? While all three factors could be at play, crafting an appropriate policy
response (including the possibility of no policy response) requires a richer understanding than either
research approach alone can inform, and perhaps a deeper investment in engagement to address.
Accordingly, better integration is needed for future assessments of the economic and social impacts
of fisheries policy. For example, Birkenbach et al. (2017) find that LAPPs slow the race to fish on average
and in most fisheries analyzed, but there are counterexamples in which fishing sped up. A modeling study
provides a potential explanation (Birkenbach et al., 2020), but ethnographic research could shed additional
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light on how the LAPP changed fishing behavior and incentives. Similarly, findings of quantitative studies,
including difficult-to-explain results, can inform future qualitative data collection to help explain why
certain outcomes materialize.
Recommendation E-1: The NMFS and the Councils should encourage interdisciplinarity and
better integrate qualitative and quantitative data to generate hypotheses and discern and test
policy impacts. These activities and discussions can happen within the multidisciplinary
Scientific and Statistical Committees of the regional Councils as well as within the regional
science centers of the NMFS.
This recommendation includes ways to assess the use of qualitative data on perceptions and values
in social and economic impact analysis. Ideally, these assessments can be conducted in tandem with
quantitative approaches like randomized sampling or taking a census of the population. To this end, the
Councils and NOAA can expand the social and cultural methodologies used, including cultural models,
cultural consensus analysis, and network analysis (e.g., Paolisso, 2007), which can be helpful in assessing
the fisheries connectivity and possible spillover effects to other sectors or other fisheries (e.g., Addicott et
al., 2018). These are among a range of methods used by the social sciences to assess people’s behavior,
values, and attitudes in ways that are representative of larger populations and that can be useful for linking
qualitative and quantitative fisheries data as shown in a recent NMFS handbook on methods for fisheries
social science (Clay and Coburn, 2020). They are among other well-known adjuncts to in-depth interviews,
participant observation, social surveys, and social indicators work. However, they have not been routinely
applied to social impact assessments within the NMFS. Ultimately, a stronger commitment of NOAA and
the Councils to interdisciplinarity and a broader set of social science data collection and research approaches
will strengthen the representation of human dimensions in integrated and ecosystem-based fisheries
assessments (Szymkowiak, 2021), as well as more limited assessments such as the effects of a LAPP in a
mixed-use fishery.
Conclusions
The committee’s task of studying LAPPs in mixed-use fisheries led to a series of recommendations
for existing and future cases, mindful of the potentials to meet the goals of economic efficiency, social
equity, and biological sustainability but also the realities of significant trade-offs that may be required. The
federal fisheries management system is realized in large part through collaborations among regional science
centers, regional and national offices, and the regional fishery management councils, with the oversight of
the Secretary of Commerce. It has evolved since its inception in the late 1970s toward a far more balanced
system that recognizes the importance of human behavior and institutions in fisheries. Fisheries
management does not manage fish; it manages people, on behalf of the fish, which in turn gain value
through people. To that end, efforts have been made by NOAA and the Councils to collect and incorporate
analyses of economic and social data pertinent to management decisions. Our recommendations thus build
on strong foundations that, if properly funded and appropriately modified, can contribute to an even stronger
and more effective representation of human dimensions in the management enterprise.
Our appraisal of the place of LAPPs in mixed-use fisheries is constrained by the scarcity of seminal
data and studies that would enable a clearer picture of how the commercial, for-hire, and recreational
fisheries for particular species or species complexes interact. The existence of LAPPs in the mixed-use
fisheries in the Gulf of Mexico and the Atlantic coasts is new, really only begun in the mid-2000s
(discounting wreckfish, which can be argued as a specialized, totally commercial component of the larger,
mixed-use reef fish fisheries of the South Atlantic). Moreover, beyond LAPPs, research on mixed-use
fisheries as such appears to be limited to analyses done for purposes of allocating allowable catches among
the sectors with little attention to other possible relationships.
The general question of this study is how a LAPP affects a mixed-use fishery. The committee’s
finding is that there is weak, if any, evidence for direct relationships between commercial fishing with IFQs
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and the recreational fisheries, which are open access and managed under overall nonbinding quotas. The
committee considered indirect impacts and raised the possibility of cross-sector movement of fishers
displaced from a LAPP into the for-hire sector, but no data are available on the matter.
Not surprisingly, allocation between sectors—and conflict over reallocation—emerges as the one
clear relationship among the sectors in this study, but even there, the committee can only hypothesize the
effects the LAPPs might have had on allocation decisions in any of the cases of the study. The committee’s
conjecture, based largely on comments from stakeholder and expert participants in meetings and committee
members’ observations of the workings of fishery management councils and similar groups, is that a major
feature of LAPPs within a mixed-use fishery is political. Such a program, quasi-privatizing the right to
capture a portion of an annual quota, creates a clearly defined group of stakeholders who hold a newly
valuable asset. They are thus motivated and equipped to form an interest group, even a formal association,
to represent their interests. In some circumstances, this can counteract other well-organized interest groups
which are found representing recreational anglers in regions where recreational fishing is important, as well
as environmental nongovernmental organizations. It can have other effects, too, where the shareholders
contribute more support for industry-run or cooperative research leading to improved stock assessment or
other biological goals, become more fully engaged in co-management with the Councils, or work together
to improve markets. These are only conjectures for the cases of this study; as committees such as this are
often forced by the evidence to say, much more research needs to be done.
The committee felt, nonetheless, that the challenge of coming up with fair and equitable
reallocations across sectors is important, but noted that the zero-sum nature of allocation decisions to the
relevant sectors, and the challenges of ensuring sufficient accountability in the presence of open access
incentives in the recreational sector make top-down allocation through decisions by the Councils inherently
fraught and politically contentious. The committee therefore recommends that the NMFS and the Councils
more thoroughly investigate institutional innovations such as co-managed “angler management
organizations,” which provide a platform for representing the interests of recreational anglers in facilitating
negotiated transfers of harvest quota between recreational and commercial sectors, while devolving
management in a manner that facilitates anglers’ investment in their own governance and ensuring
accountable harvest within the allocation. Finding ways to devolve management to better customize it to
regional and user-group features, facilitate reallocation when situations measurably change, and, above all,
improve accountability are worthwhile goals for all participants in a mixed-use fishery.
Even if sweeping co-management reforms, such as AMOs, are not deemed feasible or desirable,
the committee nevertheless recommends that the NMFS and the Councils, and the state agencies with which
they cooperate, reassess the management of the recreational component of LAPPs in mixed-use fisheries to
ensure that anglers and for-hire vessels are held accountable within their allocations and that angling
opportunities are allocated in an equitable manner that enhances the welfare of heterogeneous anglers.
Tensions over allocations between the recreational and commercial sectors in a fishery with a LAPP are
exacerbated by policies in the recreational sector that leave anglers collectively (if not individually)
unaccountable for their harvest while undermining angler welfare and unnecessarily constraining fishing
opportunities. Therefore, developing improved policies for the management of the recreational sector can
be important to the long-run functionality of a LAPP in a mixed-use fishery.
The committee was also tasked with evaluating the ecological, economic, and social impacts of
LAPPs on the commercial sector itself. Central to the committee’s recommendations is the importance of
explicit and transparent consideration of trade-offs, particularly with respect to economic objectives of
efficiency and their potential collision with objectives pertaining to fairness, distributional and procedural
justice, and social justice. The committee issued several recommendations for ways the social objectives
could be explicitly prioritized in the initial design of new LAPPs as well as furthered within the confines
of existing LAPP structures. These included proposals to broaden the base for initial allocation to embrace
bona fide captains and crew, policies to address perceived inequities in quota access and rent distribution
in existing LAPP programs, and the development of methods to mitigate cross-generational distributional
impacts. However, the analysis also revealed a number of fundamental informational gaps that hamper the
Councils’ ability to seriously grapple with social and economic trade-offs and that make evidence-based
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approaches to addressing these trade-offs challenging. The committee’s recommendations identify these
missing data and provide suggestions for how these gaps may be remedied.
Social justice and distributional issues loom large in formal and informal deliberations and much
of the literature about LAPPs. The committee tried to assess claims about inequity and unfairness of the
various design features of LAPPs and about allocative aspects of mixed-use fisheries in ways that respect
and value the sentiments of people interviewed in social research. At the same time, the committee aimed
to seek and properly interpret quantitative data that may or may not support those views. This was a
genuinely interdisciplinary endeavor, and the committee urges the NMFS and the Councils to take seriously
the recommendation to find ways to better link, and where possible integrate, social and economic research
methods. This is particularly important where the programs being designed and evaluated have multiple,
disparate, and potentially conflicting goals. LAPPs are exemplary but not unique cases.
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