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PRIORITIES FOR MANAGEMENT STRATEGY EVALUATION IN THE WESTERN 
PACIFIC REGION 

 

INTRODUCTION 

Management Strategy Evaluation (MSE) is a decision tool that is rapidly gaining traction in the 
fishery management arena. Fishery managers utilize this tool to analyze the range of 
effectiveness of the different fishery management alternatives through data-informed 
simulations. The utility of this tool was recognized by the National Marine Fishery Service 
(NMFS) that they built capacity by funding 1 full-time position that would address MSE needs 
within each fishery management region. This is an opportunity to partner with the Pacific Island 
Fisheries Science Center (PIFSC) to craft a program that would address MSE needs of the 
Council. 

The Western Pacific Regional Fishery Management Council (WPRFMC) hosted the fifth 
National Scientific and Statistical Committee (NSSC) workshop that included a session on 
MSEs. This prompted interest in some SSC members in doing MSE work in the Western Pacific 
region. The Council invited a North Pacific Fishery Management Council SSC member to 
present some of their MSE-related work in their fishery management process to continue the 
momentum that started from the NSSC workshop. 

At the monthly coordination meeting of the PIFSC Director and the Council Executive Director, 
the PIFSC Director recommended the WPRFMC SSC develop a set of MSE priorities that 
PIFSC can address that would support science-based fishery management decisions. The SSC at 
its 122nd meeting conducted a work session to develop these priorities. The subgroups we asked 
to identify a priority, define the issues and problems that will be addressed through the MSE 
framework, identify the fishery management benefits that will be attained once MSE is 
completed, the data requirements, and the level of importance of each identified priority. 

 

INSULAR FISHERIES 

Using a Management Strategy Evaluation (MSE) approach, the goal is to evaluate existing and 
potential management strategies for insular fisheries in the Western Pacific region. The 
following general guidelines were recommended by the committee to achieve the goal: 
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• Develop  a generalized computational framework(s) for the MSE process that can be used 
for fisheries within the Western Pacific region 

• Evaluate effects of management strategies such as gear restrictions, bag limits, size 
limits, spatial and temporal closures, and other management strategies. 

• Evaluate impacts of ACL specifications for aggregated species complexes to determine 
vulnerability of targeted species; and the relationship between an ACL and other 
management control rules 

• Compare impacts and results of fishery management strategies across various agency 
jurisdictions. For example, examine the effect of differing federal regulations versus state 
regulations for a fishery 

• Evaluate additional (or potential replacements for current) measures for management 
measures in the fishery 

• Consider evaluating the effect of different levels of enforcement and types of 
enforcement and the compliance with fishery regulations (community versus 
government) 

• Evaluate levels of education and outreach in terms of impacts on compliance. 
• Evaluate different assessment models that are or could be used for the same fisheries 

(surplus production, age-based, size-based, statistical catch-at-age, etc.) and determine 
their efficacy, consistency in describing the overall fishery status and trends in the 
resulting guidance for management 

• Evaluate the effect of various management approaches on the socio-economic and 
cultural aspects of the fishery. 

Three priority topics were identified as priority MSE for insular fisheries: (1) bottomfish 
fisheries, (2) nearshore reef and coastal pelagic fisheries, and (3) nearshore invertebrate fisheries. 
The following sections provide details on each topic with a discussion of their issues, fishery 
management benefits, data sources and types of data, and the priority level (low, medium, high). 

 

Priority topic 1 - MSE of Bottomfish Fisheries: Evaluate spatial management (BRFAs and 
vessel area closures), catch limits, bag limits, and gear restrictions for the bottomfish fisheries in 
the Western Pacific region. 

Issue/problem: The bottomfish fishery is a small insular fishery that has high cultural 
importance with a moderate economic value compared to Hawaiian pelagic fisheries. The fishery 
currently has multiple management restrictions in the form of spatial closures, catch limits, bag 
limits, and gear restrictions. The effectiveness of these measures has not been evaluated in an 
integrated framework. The MSE process should identify the most parsimonious set of fishery 
management measures to achieve fishery sustainability goals. The MSE process should also 
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attempt to incorporate bio-economic and human dimensions framework in the analysis of the 
different management measures. 

Fishery management benefits: Conducting an MSE would identify the most effective 
management measures that fishery managers (state, territorial, Commonwealth and federal) 
could use.  This process can initiate discussions between the Council and the State on the 
management of the deep-sea bottomfish fishery, including the use of spatial closures (i.e., 
BRFAs) amidst catch limits and other regulations. 

Data sources or types of data: fishery independent, and fishery dependent data, non-
commercial data sets; collection strategies, spatial boundaries; human dimensions information 

Priority level: � low; � medium; X high 

 

Priority topic 2 – MSE of Nearshore Fish Fisheries: Evaluate existing and potential 
management strategies for the nearshore fin-fish fisheries in the Western Pacific region 

Issue/problem: The near-shore fish fisheries (i.e. coral reef species, nearshore pelagics) are 
diverse in terms of species composition and the harvest methods used to harvest near-shore 
stocks. These fisheries are subject to various management measures from the state, federal, and 
territorial fishery management agencies that include bag limits, size limits, catch limits, and 
seasonal and area closures. The different simultaneous measures may make fishery management 
less efficient for enforcement, not adequately provide sustainable management strategies, and 
sometimes be burdensome for fishermen. The effectiveness of these measures has not been 
evaluated in an integrated framework. The MSE process should identify the most parsimonious 
set of fishery management measures to achieve fishery sustainability goals. The MSE process 
should also attempt to incorporate bio-economic and human dimensions framework in the 
analysis of the different management measures. 

Fishery management benefits: Fishery management will benefit from this priority by 
streamlining the existing regulations and focus management on effective strategies to achieve 
sustainable fisheries. 

Data sources or types of data: fishery independent, and fishery dependent data, non-
commercial data sets; spatial boundaries; human dimension information which should include 
cultural factors influencing effort, targeting, post-harvest distribution etc. needs fair 
consideration. 

Priority level: � low; X medium; � high 
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Priority topic 3 – MSE of Nearshore Invertebrate Fisheries: Evaluating appropriate 
management strategies for the nearshore invertebrate fisheries in the Western Pacific Region 

Issue/problem: Fishery management recently has had a primary focus on fin fish. Less focus has 
been given to invertebrates such as crabs, sea cucumbers, clams, and other groups which have a 
vital function in the near-shore ecosystem. Several management measures have been put in place 
for invertebrates including temporary and permanent moratoria, bans on certain methods, 
minimum sizes, bag limits etc. There is a need to evaluate which are the best measures to use to 
maintain sustainable populations of culturally and economically important invertebrates. The 
MSE process should identify the most parsimonious set of fishery management measures to 
achieve fishery sustainability goals. The MSE process should also attempt to incorporate bio-
economic and human dimensions framework in the analysis of the different management 
measures. 

Fishery management benefits: Regulatory streamlining.  Determining more effective 
institutional and community-based enforcement. 

Data sources or types of data: fishery independent, and fishery dependent data, non-
commercial data sets; spatial boundaries; human dimension information which should include 
cultural factors influencing effort, targeting, post-harvest distribution etc. needs fair 
consideration. 

Priority level: X low; � medium; � high 

 

 

PELAGIC/INTERNATIONAL FISHERIES 

The SSC Pelagic Fisheries MSE Working Group (SSC members Donald Kobayashi, Paul 
Callaghan, John Hampton, David Itano, Molly Lutcavage, Minling Pan, John Sibert, Robert 
Skillman, Council staff Paul Dalzell) is generally skeptical of the utility of MSE exercises but 
recognized that any attempts at credible MSE modeling for Pacific pelagic fishery management 
issues would require a quantitative framework which clearly does not exist at the present time. 
The multi-region, multi-fishery, multi-management regime, multi-HMS nature of the system, 
coupled with environmental forcings from physical drivers operating on many different spatial 
and temporal scales creates a challenging system to model for MSE purposes. Therefore the 
initial step needed for MSE modeling for Pacific pelagic fishery management issues is to 
construct the core analytical model which could then be used for evaluation of competing 
management strategies. This is not a trivial task and should not be downplayed. It is also not 
apparent that such a complex, basin-scale system is amenable to existing software packages such 
as Atlantis, or that credible estimate for the numerous parameters necessary to populate said 
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model exist yet. For example the numerous connectivities between different regions and 
fisheries, and environmental forcings therein, are poorly known across the Pacific basin yet will 
be key inputs for an MSE and will likely drive the findings. An MSE exercise conducted 
prematurely without an adequately parameterized core model will not yield meaningful results. 
After development of such a suitable quantitative framework, then the topics for MSE could be 
explored. A major task is for the Council, the SSC, Council advisory bodies, and others to work 
collaboratively to identify the key biological, economic, environmental, and social issues facing 
our pelagic fisheries and put together a suite of management alternatives to evaluate with MSE. 
This too will not be a trivial task. The SSC Pelagic Fisheries MSE Working Group preliminarily 
came up with the below six topics for exploration with MSE, which are all considered high-
priority and are not presented in any particular order. 

 

Priority topic 1: Effects and impacts of spatial Management (e.g., regional quotas, area 
closures, site-specific management regimes) 
 
This is an example of one high priority type of management strategy that could be assessed using 
a MSE. In order to subject such a strategy to MSE, there would need to be defined management 
objectives and associated performance measures to quantitatively evaluate how well such a 
strategy would meet the stated objectives. 
 
Issue/problem: How does this affect stock assessments? Do area closures actually influence 
biomass outside closed areas? How to deal with loss of data from those areas? Develop a tool to 
evaluate spatially-based management options 
 
Fishery management benefits: More responsive management. Optimize yield from system. 
 
Data sources or types of data: Connectivity between spatial strata, catch and effort from all 
sectors.  
 
Priority level: � low; � medium; X high 

 

Priority topic 2: Characterizing uncertainty and identifying management policies that are 
robust to uncertainty 
 
This is a central part of the operating model that is used to represent the stock, fishery, data 
collection, assessment and management strategy implementation. The operating model, or 
multiple models, need to represent plausible uncertainty in the system (including biological, 
observation and implementation uncertainty). Operating models are run in simulation mode to 
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generate a distribution of outcomes (performance measures) that are then used to assess the 
particular management strategy under investigation. 
 
Issue/problem: Specified harvest strategies, clearly defined management objectives and generate 
performance strategies. Construct operating models to generate performance indicators and 
tradeoffs. Some objectives may be antagonistic. 
 
Fishery management benefits: Safeguarding stocks while minimizing impacts to fishermen. 
 
Data sources or types of data: Suitable core model that adequately parameterizes all processes 
contributing to uncertainty 
 
Priority level: � low; � medium; X high 

 

Priority topic 3: Impact of tropical tuna fisheries on shark bycatch 
 
The impacts of target species exploitation on shark or other bycatch is one example of a 
performance measure that might contribute to the evaluation of particular management strategies. 
In order to evaluate impacts on sharks, these species would need to be included as a component 
of a multi-species operating model. The uncertainty around post-release survival of captured 
sharks might also need to be included in the operating model. 
 
Issue/problem: Shark populations can be vulnerable to fishery bycatch mortality depending on 
type of fishery, gear specifics, spatial/temporal overlap, and species of shark. An MSE might be 
useful to quantify this complex issue by evaluating a wide range of management options (e.g., 
wire leaders, time-area closures, effort controls: purse seine vs. LL, etc.). 
 
Fishery management benefits: Better understanding of bycatch and potential mitigation 
techniques. Cost-benefit of shark protection. Relative impacts of LL vs PS by species 
 
Data sources or types of data: Shark distribution and abundance, stock dynamics, set level 
shark CPUE, post-release mortality information. 
 
Priority level: � low; � medium; X high 

 

Priority topic 4: Quantitative framework to evaluate local pelagic fisheries 
 
The evaluation of the performance of local pelagic fisheries, including small-scale fisheries, 
would be an important aspect of pelagic fisheries MSE in Hawaii and other island areas. 
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Therefore, these fisheries need to be explicitly represented in the operating models that are 
developed for the MSE. Also, clear management objectives and performance measures would 
have to be specified for local fisheries to allow the performance of particular management 
strategies to be evaluated in this context. 
 
Issue/problem: Describe the dynamics of YFT and BET around Hawaii with connection to the 
fisheries in the WCPFC and EPO with an operational model, considers uncertainty, simulate the 
fishery, try different management objectives. Can’t fish it down below a certain threshold. Have 
economic-based objectives. Robustness trial, operational model that can modify the degree of 
residency, low connectivity vs high connectivity scenarios. For background, this is analogous to 
how Australia conducted MSE analysis of East Coast tuna fishery, control rules based on CPUE. 
 
Fishery management benefits: Improve scientific understanding of how the local fishery fits 
into the overall stock dynamics. Addresses fishermen concerns about longline impacts to local 
troll fishery. 
 
Data sources or types of data: existing data and comprehensive basin-wide model. 
 
Priority level: � low; � medium; X high 

 

Priority topic 5: Overcapitalization/market competition between scales of domestic pelagic 
fisheries 
 
Issue/problem: Loss of fishery sectors, unstable price structure, boom and bust effort cycles 
 
Fishery management benefits: Sustainable fisheries with balanced participation from large-
scale and small-scale fisheries that supply different market niches and products. 
 
Data sources or types of data: high quality catch and effort data, corresponding market data 
 
Priority level: � low; � medium; X high 

 

 

PROTECTED SPECIES 

Priority topic 1: Assess effects of the spatial management measures for the Hawaii pelagic and 
insular false killer whale populations 
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Issue/problem: Potential bycatch of endangered species (insular population) and bycatch of the 
pelagic stock for which mortality and serious injuries exceed the potential biological removal 
(PBR) in Hawaii-based longline fisheries. Key issue is also estimating FKW abundance. 
 
Fishery management benefits: Minimize fishery closure and socio-economic impacts while 
reducing risk to marine mammal species.  
 
Management options: Remove southern exclusion zone and compare with inclusion of the 
exclusion zone as a key management option 
 
Data sources/types: PIFSC and external contractors are the major custodians of relevant data 
sources such as fishery bycatch data and FKW mark-recapture data. It would be possible to use 
the Hilborn FKW population dynamics simulation model in this MSE exercise. 
 
Priority level: � low; � medium; X high 

 

 

Priority topic 2: Assess effects of potential spatial and/or temporal management measures for 
leatherback sea turtle 
 
Issue/problem: Endangered species bycatch in Hawaii-based longline fisheries. Another key 
issue is determining Pacific leatherback population status and trend to inform any MSE based 
risk assessment in exposure to fishing gears. 
 
Fishery management benefits: Minimize fishery closure and socio-economic impacts 
 
Management options: Assess effects of potential spatial and/or temporal management measures 
and the incidental trade-off between take in both the shallow and deep-set Hawaii-Based longline 
fisheries 
 
Data sources/types: PIFSC and external contractors are the major custodians of relevant data 
sources such as fishery bycatch data and LST population data. 
 
Priority level: � low; X medium; � high 

 

Priority topic 3: Assess the bycatch mitigation measures for the black-footed albatross 
 



9 
 

Issue/problem: Species of Concern bycatch in Hawaii-based longline fisheries. Another key 
issue is determining BFAL population status and trend to inform any MSE based risk assessment 
in exposure to fishing gears. 
 
Fishery management benefits: Minimize fishery closure and socio-economic impacts 
 
Management options: Assess combinations of bycatch mitigation measures, for example (1) 
with or without side-setting and (2) blue-dyed bait or other bait type 
 
Data sources/types: PIFSC and external contractors are the major custodians of relevant data 
sources such as fishery bycatch data and BFAL population data. 
 
Priority level: X low; � medium; � high 


