





This species and the fisheries it supports had many desirable fea-
tures for our application. A stock assessment for the species was
underway when we began our project, and thus relevant data
had been assembled and appropriately summarized (Southeast
Data Assessment and Review 2009). Preliminary results of the
new assessment concluded that the king mackerel stock in the
Atlantic was not overfished, but was experiencing overfishing,
which necessitated reconsideration of management policies. A
final consideration for our first application was that the dif-
ferent stakeholders had yet to adopt entrenched positions.
As a result, we believed we had an opportunity to achieve an
informed consensus among stakeholders within the project’s
one-year time frame. To ensure broad stakeholder support, we
involved stakeholders in all phases of the project, from the
development through implementation of recommendations, as
opposed to the common practice of only allowing comments
prior to adoption and during the final implementation phase.

Stakeholder advisory panels are common within both fed-
eral and states fisheries management (Figure 1A). However,
many stakeholders feel that this involvement is merely per-
functory: that they are invited, informed, and ignored (Karl et
al. 2007). Stakeholders can feel as if they are invited in late,
and excluded from the development phase of a project, only to
choose the most palatable among a suite of unpalatable options
devised by managers. Frequently, they blame assessment science
and models as being too opaque or rigid for not incorporating
their input, which takes diverse forms such as nontraditional
knowledge and unstructured data. Stakeholders often feel that
their practical knowledge of the biology of the species and of
the distribution and nature of the fishing effort are ignored.
Ensuring effective stakeholder involvement is not trivial, and
there is a wide diversity of approaches to achieving this goal
(Hughey et al. 2000; Mikalsen and Jentoft 2008; Reed 2008;
Granek et al. 2008). For example, Kiker et al. (2008) described
a linear model in which first stakeholders and policy makers
interact to define the objectives (Figure 1B). Subsequently, sci-
entists conduct analyses to recommend the changes needed to
meet the objectives. The policy makers and stakeholders then
reconvene to recommend regulatory changes. We adopted a
different approach for the FishSmart project that places the
stakeholders at the center of decision making (Figure 1C). In
this stakeholder-centered approach, stakeholders are involved
in every phase of the process (Wilberg et al. 2008; Thde et al.
in press). They establish the objectives, develop the options
that are to be considered for achieving the objectives, consider
important sources of uncertainty, and are intimately involved
in developing and evaluating the results of the decision analy-
sis that are used to evaluate the performance of the options.
We are not unique in using a stakeholder-centered approach.
Cox and Kronlund (2008) successfully used a similar approach
for fisheries for sablefish (Anoplopoma fimbria) on the Canadian
west coast.

The FishSmart process is a decision-analytical framework
involving three entities—the stakeholders, the science team,
and the facilitation team—who develop and use a model that
simulates the population of the fish stock of interest to evalu-
ate alternative management policies (Figure 1C). The full
participation of each entity is essential to the success of the
project. The role of each entity is well defined and sometimes
different from that typically asked of them.
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Figure 1. Flow charts of three alternative approaches to
incorporating stakeholders into fisheries management.

(A) The typical approach currently in use in many councils and states.

In this approach the managers identify the problem and request an
assessment. The scientists then conduct a formal quantitative assessment
which makes recommendations to the managers. The managers

seek stakeholder input on options suggested in the assessment or by
managers. The final decision is made by majority vote by the managers.
(B) A linear model of stakeholder involvement suggested by Kiker et

al. (2008). In this approach managers and stakeholders identify the
management problem. Scientists then conduct an assessment. Managers
and stakeholders then use decision analysis to select preferred option.
(C) The FishSmart stakeholder-centered approach in which the
stakeholders identify the problem, the options, and the performance
measures. Scientists serve in a support role in developing a simulation
model that the stakeholders use to conduct a decision analysis. The
stakeholders make recommendations to the managers based on their
ranking of options.
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As our description suggests, the stakeholder group is at the cen-
ter of the process. Members of the group are responsible for devel-
oping the objectives for the fishery, suggesting policy options that
should be considered to meet those objectives and indices that
measure how well the policy options have performed in meeting the
objectives. This group also plays a central role in evaluating how to
respond to the results from the simulation model. The stakeholders
decide when and how to modify their objectives, options, and per-
formance measures based on the simulation results. The demand
on individual members of the stakeholder group to be familiar with
other stakeholder perspectives and previous stakeholder group deci-
sions and results mandates that stakeholders should be consistently
involved throughout the process.

The FishSmart process is designed to empower stakehold-
ers through participation, both ensuring they have the power to
influence the process outcomes and

pendent recreational anglers (2), angling organizations (2), charter
captains (1), the tournament sector (2), commercial anglers (1),
tackle shop owners (1), environmental NGOs (2), and state biolo-
gists (1) and managers (1). Workgroup members included the sit-
ting chairperson, the past chairperson, and two other members of
the SAFMC Mackerel Advisory Panel, and the managing partner
of the Southern Kingfish Association, the largest U.S. tournament
circuit for king mackerel. Ihde et al. (in press) provide more details
regarding the workgroup.

The second entity in the FishSmart process is the science team.
They are responsible for developing the simulation model based on
input from the stakeholders, explaining its results, and responding to
questions and input from the stakeholders. The initial interactions
between the science team and the stakeholders may be very basic,
but in our experience a quite sophisticated stakeholder understand-

decisions and the technical capability
to engage effectively in building consen-
sus (Tippet et al. 2000; Richards et al.
2004). Therefore, it is essential that the

workgroup.
members of the stakeholder workgroup

Figure 2. Schematics used to describe the FishSmart simulation model used in (A) the first meeting
and (B) the third meeting to illustrate the evolution of understanding evident in the stakeholder

are selected carefully to represent key
constituencies in the fisheries. As part of A)
the process for identifying stakeholders,
we evaluated the history, perspectives,
and relationships among those with a
stake in the king mackerel fishery in the
Atlantic. Ensuring the right balance of
representation is critical to the success
of the project. Equally, inviting the right
people to represent the different con-
stituencies in the process is also critical.
All should be knowledgeable and influ-
ential leaders in their community. But,
they should also be open to listening to
the views of others, even if those views
counter their own opinions. We believe Dy
that the time we invested at the begin- T =

ning of the project in identifying key
stakeholders and in process design paid
benefits later. The size of the workgroup B)
is also an important consideration. From
our experience, workgroups larger than
about 20 require a different approach
to managing the consensus process and
require more time and resources. For fish-
ery management questions that cover a
wide geographic area, it can be challeng-
ing to provide adequate representation.
For our work, we identified candidates for z
membership based on discussions with
management council staff, angler organi-
zations, sports writers, NGOs, and state
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and federal agencies. The candidates
were subsequently interviewed to assess
their background and interest in par-
ticipating. For king mackerel, the final
workgroup was composed of 13 members.
Stakeholder groups included (number
of representatives in parentheses): inde-
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N = Abundance F = Inst. Fishing mort. Rate

M = Natural mort. Z = Total mort.
p = migration rate

y = year s = season
a=age X = sex
o=area f = fishery

427



ing of the science behind the numerical decision analysis model is
likely to develop. As an example, Figure 2 shows a presentation
slide used to explain the model at the beginning and a similar slide
used at the end. The iterative nature of the process means that the
scientists must also be consistently and actively involved through-
out the process. In FishSmart, the scientists do not simply present a
completed model with its associated results. Rather, scientists work
iteratively with the stakeholders to develop a model structure that is
accepted and understood by all. For example, stakeholder views on
catch-and-release mortality evolved over time as a result of interac-
tions with the science team. Recreational stakeholders gave initial
estimates of a catch-and-release mortality of about 5%. However,
following discussions, stakeholders came to

the scientists in ensuring a successful outcome of the process.
The role of the facilitators is multifold. The first critical role
for the facilitators is to help the stakeholders develop meeting
and process participation rules to which all agree and respect.
These rules are structured to ensure a full, open, and respect-
ful discussion of all aspects of the management challenge and
serve to build trust as the process moves forward. Determining
the standard by which the group’s decisions will be made is a
central aspect of these early discussions. For FishSmart, the
facilitators designed and recommended a consensus-based pro-
cess, with a minimum threshold of 75% or greater in favor for
approval, that was unanimously adopted by the stakeholders.

realize that they must include not only the
obvious initial mortality of released fish, but
also the deaths of hooked fish attacked by
predators while on the line, and the deaths
of fish not brought to the boat. After a fuller
consideration, stakeholders increased their
estimate to 12.5% mortality of fish released
alive and added a 15.5% mortality for the
discarded recreational catch.

The role of the scientists in the

Figure 3. The final approach used to present simulation results adopted by the FishSmart
workgroup. The chart shows a box plot of forecast biomasses in the population relative to the
biomass reference point for this species from the stock assessment for each option considered.
The options were grouped by category. Initial numbers refer to the size of the quota (x10° Ibs.),
the number of fish refers to the bag limit, and size limits (where given) are in inches. Three
recreational catch-and-release options included releasing all fish greater than 20 Ibs., improving
overall catch and release so that half of the catch is released, and introducing gear or techniques
to reduce the dead discard rate by half. The “status quo” condition was always shown on the
extreme right. Each box shows the 25th percentile, the median, and the 75 percentile of the
distribution of model results. The whiskers show the maximum and minimum values.

FishSmart process is perhaps the one
that differs most from the traditional
one. It is important that the scientists
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are not viewed, and do not view them-
selves, as having all the answers. The
scientists must be willing to take on the
role of teachers early on in the process,
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ers as to type of questions that are ame-
nable to the decision analytic approach =
and those that are not. But, a balance
has to be struck in that the scientists
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knowledge” and be flexible in how infor-
mation is presented to the stakeholders.
For example, in the king mackerel case
study, we tried three or four different
approaches to summarizing model results
before developing, with the stakeholders,
the final graphical summary we adopted
(Figure 3). The science team must be able
to engage in frank discussions about the
uncertainties inherent in the data and
the model such that the stakeholders can
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also be asked to provide input on what
would be required for the stakeholder’s
decisions to be credible to the broader
management and scientific community
in terms of quantitative criteria such as
statistical summaries and forecasts.

The final entity involved in the
FishSmart process is the facilitation
team. The facilitator’s process and group
dynamic expertise is as essential as that of
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A simple majority may allow a single interest group to domi-
nate proceedings. Alternatively, requiring unanimity may per-
mit a single interest group to block progress.

Another critical role for the facilitators is to assure the
stakeholders that there would be no final votes until the end
of the last meeting. This ensures that stakeholders are not
locked into their initial positions and are free to re-evaluate
their rankings based on the discussions and new information.
Within our process, options and recommendations were evalu-
ated using a four-point ranking scale, with 4’s and 3’s in favor
and 2’s and 1’s opposed, and could be re-ranked as many times
as members wished prior to the final vote. Another role for the
facilitation team is run all aspects of the meetings, as neutrals,
thereby ensuring all stakeholders are allowed to fully express
their views and soliciting the appropriate involvement and
interaction of the science team with the stakeholders. To be
effective, facilitators should ensure that stakeholders identify
and agree on what the key issues are before evaluating the
full range of options relevant to each of the key issues. The
facilitator’s expertise is also important in providing advice
on how quickly new material can be presented to the work-
group. However, the facilitators’ role is to focus on process,
and they should be perceived and function as totally neutral
throughout the meetings. A final role of the facilitators is to
keep accurate records of the discussions. It is helpful if these
notes are projected live on screen during the meeting as this
allows people to track discussions and to see that their input is
recorded accurately and valued. In our experience, the facili-
tator’s expertise is vital in helping pace the meetings so that
objectives are achieved, while ensuring that concerns are fully
aired so that stakeholders are ready to make decisions. The
facilitation team also serves as a conduit for post-meeting
summaries, transcripts, and information for the stakeholders
between workgroup meetings. This contact between meetings
helps to keep the attention of individual stakeholders on the
project.

The FishSmart process involves a series of structured
workgroup meetings to come to a final set of recommenda-
tions. Wilberg et al. (2008) and Ihde et al. (in press) provide
details of the FishSmart meetings conducted to develop the
recommendations for the king mackerel fishery that were pre-
sented to the SAFMC. Wilberg et al. (2009) provides details
of the numerical population simulation model that was used
for the decision analysis. Four meetings were held between
April-November 2008. The first meeting focused on crafting
an objective statement and developing a vision for the future
fishery shared among all stakeholders. Another objective of
this meeting was to provide guidance to the scientists regard-
ing the likely biological and population dynamic issues that
would have to be represented in the model. For example, the
workgroup was as interested in the size of fish caught as in
the number and thus the model had to be able to predict the
size structure in the king mackerel stock. Similarly, workgroup
members were less interested in spatial processes at the local
level. As a result, the model only had to represent the spa-
tial structure of the stock at a very coarse, regional level. The
second meeting introduced a prototype version of the simula-
tion model that included components suggested by the stake-
holders. Revised simulation results were presented at the third
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meeting. The last meeting involved evaluating the final model
configuration and results and crafting recommendations.

Progress toward consensus at each meeting was made by
ranking resolutions proposed by workgroup members dur-
ing the meeting as described above. This consensus building
approach was central to the FishSmart process. As an example
of its use, Box 2 charts the development of specific recommen-
dations on quota, size, and bag limits that were made to the
SAFMC. The initial resolution was proposed on 17 October
2008. Members of the stakeholder workgroup were asked by
show of hands whether the found the resolution acceptable,
whether it was acceptable with minor reservations, whether
they had major reservations, or whether it was not acceptable.
Votes were then recorded (Box 2). Extended discussion fol-
lowed and the key themes were captured live on the screen.
Based on concerns expressed by the workgroup, the science
team was charged with running additional simulations that
were reviewed at the next meeting (6—7 November 2008). A
second resolution was proposed on November 6th after further
discussion regarding the overall level of quota. This resolution
met the consensus standard adopted (75% of votes for levels
3 or 4), but reservations remained. A revised resolution led to
higher acceptance. Some resolutions received such little sup-
port that they were withdrawn after the first vote. Other reso-
lutions, such as the vision for the king mackerel fishery, were
viewed as so central to the process that they were reconsidered
at each meeting (Box 3).

The FishSmart process is based on the fundamental belief
that when stakeholders are truly engaged in the process, they
take ownership of the results, which lends credibility to the
results and to subsequent implementation (Karl et al. 2007).
This was certainly the case for the king mackerel fishery.
Workgroup members requested that they present their recom-
mendations to the SAFMC. Council members were open to
the recommendations and voted to include them in the options
taken to public scoping meetings because they were presented
by a broad coalition of stakeholders in the fishery. Indeed,
council members were surprised by the specificity of the rec-
ommendations and questioned workgroup members why such
recommendations had not arisen from the council’s own stake-
holder process. We would argue that such recommendations
were not forthcoming previously because stakeholders were
not at the center of the process. Previously, stakeholders were
asked to select among options presented to them, but were not
vested in developing either the objectives for the fishery, the
options themselves, or the method for evaluating the options.
In the FishSmart process, stakeholders understood and trusted
the way in which the alternative options were evaluated. As
a result, the stakeholders felt empowered to select among the
alternatives that they themselves had suggested. A fully par-
ticipatory approach, such as exemplified by FishSmart, is more
likely to ensure that stakeholders become passionate advocates
for the future of the fishery and willing participants in institut-
ing necessary changes (Granek et al. 2008). FishSmart was a
success not because it involved stakeholders, nor because it
used decision analysis modeling, or because it was designed as
a facilitated consensus-building process, but because it com-
bined all of these features.

There is a widespread desire for increased stakeholder
involvement in fisheries management decisions (Hughey et
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Box 2. Evolution of a management recommendation. We show each resolution put forward and the votes received. Below each resolution are the
abbreviated comments displayed on the screen for the stakeholder workgroup to see.

RESOLUTION 1. Minimum size limit of 28 inches from 24 inches for recreation only.

4 = acceptable | 3 = minor reservations | 2 = major reservations | 1 = not acceptable

Initial Ranking
17 October 2008

Ranking
6 November 2008

8 1 0 1

Members Comments (17 October 2008)
e Too early to do this? Need to look at combinations.
e Fought for this to get to 24. Mercury issue is significant for KM. Concern re: safety. Size range has less mercury. But for mercury issue, would
support this.
Don’t make this 28 for commercial, but for recreational only.
Is mercury at 28 inches greater than 24? Evidence shows at 33 inches? Fish grow quickly.
This would be about 3 years old and sexually mature (sweet 16).
32 inches—around 6-8 year old twice the time to gain mercury.
e 28inch is about 6 Ibs. Still in the range—target for commercial take. In this size range mercury not as great a concern.
Member’s Comments and Reservations (6 November 2008)
¢ Have we identified a problem or pressing need for a change in management rules that suggests this is the solution to it?
¢ Two lines of evidence:
1. Personal direct experience on the water about whether this is a quality fishery you want or are there things done that could be improve it.
2. Is there something in the data that suggests whether you are going for face a federal action? Current status quo is at the overfished
threshold, in 50 years it will be overfished.
¢ Proactive fishery management—concern even though this is a great process, we haven't clearly identified a clearly demarked crisis. Hard to put
your hands around. We haven't established that in this process.
e From our data—we are going to have a problem down the road with the status quo. What is the best thing we can do this minute that won't
overburden recreational or commercial fisheries so they can't live with it.
Adjust the total catch limit to the 8 million Ibs. and the 32-inch size and we will be good to go for sometime to come.
28 inches should be a minimum for recreation.
Can we use the FishSmart data and model to support council decisions? If model valid and conservative in its estimates.
This is best available science and what the assessment suggested as an approach.
Specific principles—you could state that you considered these limitations because you don’'t want a season closure or an area closure for all
fisheries. Size limit vs. bag limit, etc.
¢ What options that were modeled are:
o Likely to avoid overfished and overfishing thresholds.
e Result in the least impact to recreational and commercial.
¢ Make some recommendations about what you don’t want, e.g. season closures, etc.
e Best available data says we cannot sustain the 10 million limit.
Resolution failed as no vote called.

RESOLUTION 2. 8M TAC, 32 inch min. size, recreational only

4 = acceptable | 3 = minor reservations | 2 = major reservations | 1 = not acceptable

Initial Ranking

7 November 2008 First
Ranking

7 November 2008 Second

2 4 1 1

Member’s Comments and Reservations (November 2008)
® Too big of a jump. 24 to 32. Down the road another jump.
* More "noise” in these models—uncertainty re catch-and-release mortality.

2nd best—overfishing/overfished mortality.

Allows most fish to mature or reach maturity.

32 inches is still a baby kingfish.

Public will need to absorb this in a stepwise fashion.

Over next 5 years—bring in from 28 to 32 over a period of time? Avoid the shock that this may bring by going directly there.
e Precedents in fishery management for going this way.

Resolution passed, and led to:

RESOLUTION 3. 8M TAC, 2 fish bag limit, 28 inch min. size, recreational

4 = acceptable | 3 = minor reservations | 2 = major reservations | 1 = not acceptable

Initial Ranking

7 November 2008 First 6 ! ! 0

Presentation Summary of How the Option Performs Relative to Others
e Performs 2nd best for spawning stock biomass.
e Performs 3rd best in terms of overfishing and overfished-mortality.
* Meets other criteria.
Round of Comments
e Do we need to get a 3rd option to present to the council?
Presented—for recreational perspective. Commercial will have to respond to the 20% reduction in addition to this. Let them hash that out separately.
Taking out of NC hide.
Expected outcome is no season closure.
What does the model tell us? In terms of 24 and 28 how much more biomass value do we get?
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Box 3. Evolution of the objectives for the king mackerel fishery adopted by the workgroup.

C. Create a sustainable management regime that will enable a fair allocation among all user stakeholders and maximum access to the

AKM fishery.

4 = acceptable | 3 =minor reservations | 2 = major reservations | 1 = not acceptable
Initial Ranking
11 April 2008 2 ! 0 0

Comments after Ranking of the Goal
e Would like more time to get the words clear and correct.

17 October 2008
GOAL FOR THE ATLANTIC KING MACKEREL FISHERY

A sustainable AKM fishery managed to maintain an optimum yield and genetic diversity of fish to provide acceptable levels of access and allocation

for all sectors while conserving biological and ecological functions.

6 November 2008

GOAL FOR THE ATLANTIC KING MACKEREL FISHERY (Revised and Ranked 11-6)

A sustainable AKM fishery should be managed to prevent overfishing from occurring, prevent the species from being overfished, to ensure optimum

yield is not exceeded, while maintaining the rat

matntatraroptmtyrete-ant
allocation Tor all sectors while conserving biological and ecological functions.

genetic diversity of fish t& and providing acceptable levels ot access and

4 = acceptable | 3 =minor reservations | 2 = major reservations | 1 = not acceptable
s E : : :
6 Novombar 3008 2 ! 0 0
éSNIZ?/\grsﬁger 2008 ° 1 ° °

Member's Comments and Reservations (October 2008):

¢ The following statements should be incorporated into the AKM Fishery Goal Statement:

Prevent the species from ever being overfished.
e Prevent overfishing from occurring.

Member’s Comments and Reservations (November 2008):
e Optimum yield ties old concepts with new

al. 2000; Granek et al. 2008; Mikalsen and Jentoft 2008) and
the broader natural resource management arena (Chase et al.
2000; Gregory and Keeney 1994, 2002). However, until stake-
holders are actively involved in crafting the policy options
themselves, we believe the success of these efforts will be
limited. Involving stakeholders will require procedures to bal-
ance potential conflicting ideas on how the resources should
be managed. In the current fisheries management arena, even
when stakeholders are consulted, a mechanism for balancing
these conflicting recommendations is lacking. Decision analy-
sis has been used in fisheries before, but often its use has been
viewed as tool for scientists and managers alone (Peterson
and Evans 2003; Cox and Kronlund 2008; Irwin et al. 2008;
Reinert and Peterson 2008). However, these tools are most
powerful when incorporated into a consensus building process
that enables stakeholders to select among policy options (Cox
and Kronlund 2008). Finally, this FishSmart consensus build-
ing process demonstrates that a trade-off between meaningful
stakeholder participation and scientific rigor is by no means
inevitable. Instead, there is a broad recognition that involving
stakeholders actively in natural resource management deci-
sions is the best approach to ensuring the sustainability of the
resources we seek to conserve and the human activities such as
fishing that rely on them (Kates et al. 2001; Karl et al. 2007;
Carpenter et al. 2009).
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Beyond specific recommendations, the consensus process
resulted in the development of highly knowledgeable stake-
holders and the integration of both scientific and stakeholder
knowledge. This in turn contributed to a more comprehensive
consideration of the complex and dynamic fishery system and
more robust solutions. Members of the king mackerel work-
group left the process with a deeper understanding of the
dynamics of the fisheries, the assessment of the stock, and the
king mackerel stock itself. They gained a firsthand understand-
ing of the uncertainty associated with our knowledge of these
components. As a result, they became champions of new data
collection programs, both volunteering data they already had,
but that had not been used in assessments to that point, and
in developing new data collection programs. They also saw
actions that they could take as individuals to help ensure the
sustainability of the stock. For example, the Southern Kingfish
Association, the principal tournament organizer in the south-
east United States is considering increasing the minimum size
of fish caught in the tournament independent of any action by
the council and restricting the number of fish checked in at
the dock. By the end of the process, all participants had gained
an improved understanding of other stakeholder groups and
of their concerns. The approach also led to new partnerships
between anglers and NGO organizations that share a common
interest in the sustainability of the coastal environment.
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How many fish

can you see
in this zero-

visibility water?

However, adopting the FishSmart approach is not with-
out its challenges. First and foremost it requires a substantial
investment in time and resources. We used four face-to-face
meetings and extensive inter-sessional modeling work to
achieve the project’s objectives. In fisheries that have more
challenging conservation issues, a substantially longer period
will likely be needed to reach consensus. In our application,
there were not substantial conflicts between commercial and
recreational interests—such conflicts are present in other
fisheries and in such cases, we expect a considerably longer
time will be needed to understand opposing views and reach
consensus. Indeed, the literature confirms that participatory
processes require “long time frames to sensitize, build aware-
ness, strengthen relevant institutions, and work through exist-
ing stakeholder dynamics and cultural barriers” (Kessler 2004:
15). The approach is likely not suitable for acute problems, but
could serve as a practical approach to address, solve, and more
constructively manage chronic challenges in specific fisher-
ies. The time commitment required for success should not be
underestimated. Extensive work needs to be invested before
the first meeting in identifying the stakeholders and the work-
group members. Once the process is underway a substantial
amount of communication with workgroup members is needed
to ensure that they understand the steps in the process and
remain committed and involved. As we have already noted,
the process places a lot of demand on the workgroup members’
time—and the longer the process, the more difficult it might
be for some individuals and even some constituency groups
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to commit that time. For example, the commercial anglers
and charter boat captains on our workgroup were foregoing
working to attend meetings and they were not compensated
for their time.

The approach also requires a substantial commitment from
the scientists. In many cases, stock assessment biologists are
already hugely over-committed and finding additional time to
provide the support for a stakeholder-centered process may be
difficult. The challenges that the scientific team face in such
a project also should not be underestimated. Members of the
stakeholder workgroup enter the process with extremely dif-
ferent backgrounds and considerable effort and patience is
needed to ensure the process moves to active participation in
recommending options. Considerable effort must be expended
by the scientific team to ensure that stakeholders feel that the
product of the workgroup (i.e., the simulation model) is theirs
(though the science team provides the knowledge and skills
to build the model), and that the stakeholders take ownership
of the results. Of course, the time commitment required by
all parties comes with a high associated cost, which may itself
challenge the budgets of many agencies.

Despite the challenges noted above, we were able to achieve
noteworthy progress in developing specific management rec-
ommendations for the king mackerel fisheries that included
substantial reductions in quota and bag limits and substantial
increases in minimum sizes. We believe this success was a direct
result of the process we used, where stakeholders reached con-
sensus in a participatory decision-making process. Central to the
success of FishSmart was the ability of the stakeholders to frame
not only the options, but also the objectives for the fishery. They
were not constrained to consider only biomass and harvest lev-
els. In setting an objective that explicitly focused on minimizing
seasonal closures, stakeholders saw that concern for this objec-
tive was carried through all of the options considered for man-
agement. The stakeholder-centered approach we adopted in
FishSmart empowered stakeholders in the fisheries to recognize
and jointly come to terms with the challenges faced by the fish-
eries. We also believe that by placing the responsibility on the
stakeholders, we allowed them to take “ownership” of the future
of their fisheries. Indeed, a common refrain in the stakeholder
discussions was the plea to ensure that king mackerel fisheries
will be open and available for the workgroup member’s children
to enjoy in the years to come.

Acknowledgements

The authors wish to thank the members of the FishSmart
king mackerel workgroup for their enthusiasm, dedication, and
insight. We also wish to thank members of the project’s steer-
ing committee for helpful guidance and advice. In particular,
we recognize the contributions of Michael Nussman, presi-
dent and CEO of the American Sportfishing Association, for
encouraging us to pursue this research. The project was funded
by grant from the Marine Conservation Initiative, a program
of the Gordon and Betty Moore Foundation. This is contribu-
tion number 4428 of the University of Maryland Center for
Environmental Science.

Fisheries ® voL 35 NO 9 ® sepTEMBER 2010 ® WWW.FISHERIES.ORG



References

Carpenter, S. R., and 14 coauthors. 2009. Science for managing eco-
system services: beyond the Millennium Ecosystem Assessment.
Proceedings of the National Academy of Sciences of the United
States of America 106(5):1305-1312.

Chase, L. C., T. M. Schusler, and D. J. Decker. 2000. Innovations
in stakeholder involvement: what’s the next step? Wildlife Society
Bulletin 28(1):208-217.

Collette, B. B, and J. L. Russo. 1984. Morphology, systematics, and
biology of the Spanish mackerels (Scomberomorus, Scombridae).
Fishery Bulletin 82:545-692.

Cox, S. P, and A. R. Kronlund. 2008. Practical stakeholder-driven
harvest policies for groundfish fisheries in British Columbia, Canada.
Fisheries Research 94(3):224-237.

Granek, E. E, and 11 coauthors. 2008. Engaging recreational fishers
in management and conservation: global case studies. Conservation
Biology 22(5):1125-1134.

Gregory, R., and R. L. Keeney. 1994. Creating policy alternatives using
stakeholder values. Management Science 40(8):1035-1048.

. 2002. Making smarter environmental management decisions.
Journal of the American Water Resources Association 38(6):1601-
1612.

Harwood, J. 2000. Risk assessment and decision analysis in conserva-
tion. Biological Conservation 95(2):219-226.

Hilborn, R. 2007. Moving to sustainability by learning from successful
fisheries. Ambio 36(4):296-303

Hughey, K. E D., R. Cullen, and G. N. Kerr. 2000. Stakeholder groups
in fisheries management. Marine Policy 24(2):119-127.

Ihde, T. E, M. J. Wilberg, D. H. Secor, and T. J. Miller. In press.
FishSmart: harnessing the knowledge of stakeholders to enhance U.S.
marine recreational fisheries with application to the Atlantic king
mackerel fishery. American Fisheries Society Special Publication,
Bethesda, Maryland.

Irwin, B. J., M. ]J. Wilberg, J. R. Bence, and M. L. Jones. 2008.
Evaluating alternative harvest policies for yellow perch in southern
Lake Michigan. Fisheries Research 94(3):267-281.

Karl, H. A., L. E. Susskind, and K. H. Wallace. 2007. A dialogue not
a diatribe - effective integration of science and policy through joint
fact finding. Environment 49(1):20-34.

Kates, R. W., and 22 coauthors. 2001. Environment and development
- sustainability science. Science 292(5517):641-642.

Kessler, B. L. 2004. Stakeholder participation: a synthesis of current lit-
erature. National Marine Protected Areas Center, National Oceanic
and Atmospheric Administration, Silver Spring, MD. Available at
www.pa.gov/pdffpublications/Stakeholder_Synthesis.pdf.

Kiker, G. A., T. S. Bridges, and J. Kim. 2008. Integrating compara-
tive risk assessment with multi-criteria decision analysis to manage
contaminated sediments: an example for the New York/New Jersey
harbor. Human and Ecological Risk Assessment 14(3):495-511.

Kirkegaard, 1. R., and D. E Gartside. 1998. Performance indicators
for management of marine recreational fisheries. Marine Policy 22(4-
5):413-422.

Larkin, P. A. 1977. An epitaph for the concept of maximum sustained
yield. Transactions of the American Fisheries Society 106(1):1-11.

Malvestuto, S. P., and M. D. Hudgins. 1996. Optimum yield for recre-
ational fisheries management. Fisheries 21(6):6-17.

Mikalsen, K. H., and S. Jentoft. 2008. Participatory practices in fish-
eries across Europe: making stakeholders more responsible. Marine
Policy 32(2):169-177.

Peterson, J. T., and J. W. Evans. 2003. Quantitative decision analysis
for sport fisheries management. Fisheries 28(1):10-21.

Reed, M. S. 2008. Stakeholder participation for environmental manage-
ment: a literature review. Biological Conservation 141:2417-2431.

Fisheries ® voL 35 N0 9 ® sepTEmMBER 2010 ® WWW.FISHERIES.ORG

Reinert, T. R., and J. T. Peterson. 2008. Modeling the effects of poten-
tial salinity shifts on the recovery of striped bass in the Savannah
Riverestuary, Georgia-South Carolina, United States. Environmental
Management 41(5):753-765.

Richards, C., K. L. Blackstock, and E. E. Carter. 2004. Practical
approaches to participation. Macauley Land Use Research Institute
1, Aberdeen, UK.

South Atlantic Fishery Management Council (SAFMC). 1989. Final
amendment 3 to the fishery management plan for the coastal migra-
tory pelagic resources (mackerels) of the Gulf of Mexico and the
South Atlantic. www.safmc.net/Portals/6/Library/FMP/Mackerel/
MackAmend3.pdf (accessed 8/11/2008).

Southeast Data Assessment and Review. 2009. South Atlantic and
Gulf of Mexico King Mackerel, 16. Southeast Data Assessment and
Review, North Charleston, South Carolina.

Tippet, J., S. Seymoure, and C. Watkins. 2000. Meeting the challenges
of sustainable development: a conceptual appraisal of a new meth-
odology for participatory ecological planning. Progress in Planning
67:9-98.

Varis, O., and S. Kuikka. 1999. Learning Bayesian decision analysis
by doing: lessons from environmental and natural resources manage-
ment. Ecological Modelling 119(2-3):177-195.

Wilberg, M. ., T. E Thde, T. J. Miller, and D. H. Secor. 2008. Enhancing
sustainability in marine recreational fisheries: a stakeholder-driven
process for evaluating angling practices and management options for
king mackerel in the US. ICES CM 2008 K:17:1-14.

Wilberg, M. J., T. E Ihde, D. H. Secor, and T. J. Miller. 2009.
FishSmart: a stakeholder-centered approach to improve fisheries con-
servation and management. ICES CM 2009 0:15:1-38.

We see all of them.

Sound Metrics imaging sonars help you see
clearly—even in the darkest, murkiest water.

SOUND METRICS

knowit.soundmetrics.com

433





