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General principles 
An on-ramp to ecosystem based fisheries management from an FEP can take many forms. Presently, one 
could argue that for the North Pacific Fishery Management Council’s (NPFMC) conservation and 
management measures (CMMs) to incorporate ecosystem aspects already exist. For example, the 
Fisheries Management Plan (FMP, NPFMC 2017) includes amendments that protect the ecosystem: 

“...The productivity of the North Pacific ecosystem is acknowledged to be among the highest in 
the world. For the past 25 years, the Council management approach has incorporated forward 
looking conservation measures that address differing levels of uncertainty. This management 
approach has in recent years been labeled the precautionary approach. Recognizing that 
potential changes in productivity may be caused by fluctuations in natural oceanographic 
conditions, fisheries, and other, non-fishing activities, the Council intends to continue to take 
appropriate measures to insure the continued sustainability of the managed species.” 

For considerations with the development of a conceptual model for the FEP, this note is intended to 
provide ideas for how it can feed into the catch specification process as well as other actions taken by the 
Council. To help with ways  

Specific NPFMC management on-ramps 
The NPFMC’s management framework includes specific opportunities for information derived from an 
FEP to provide guidance (Figure X).  It may be of value to identify apriori which of these potential on-
ramps will be targeted for a specific set of results, and in order to accommodate the transfer of 
information during the applicable part of the process.  For example, adjustments to Harvest Control Rules 
would require an FMP amendment, and thus should be presented to the SSC (ramp 4) and Council (ramp 
5), whereas guidance on adjusting annual OYs would go directly to the Council’s annual deliberations. 

 



 
Figure X. Schematic of five potential on-ramps for Fishery Ecosystem Plan results to provide information 
for use in NPFMC management. 

List of NPFMC onramps and examples: 

1. Inputs to data collection planning:  Biological data to be collected, survey timing, geographic 
range of surveys, the observer program, targeted research studies, etc. 

2. Inputs to analysts and/or stock assessment authors: Covariates for potential consideration for 
stock assessment or MSE, model structural considerations, etc. 

3. Inputs to the FMP Plan Teams: Recommendations on model structural considerations, for 
setting ABCs relative to OFLs (scientific buffers), for research prioritization, etc. 

4. Inputs to the SSC: Recommendations for setting ABCs relative to OFLs (scientific buffers), for 
research prioritization, for amendments to the FMPs (e.g., control rules, reference points), etc. 

5. Inputs to directly the Council: Recommendations for amendments to the FMPs, guidance on 
setting TACs relative to ABCs, spatial closures, identification of thresholds for management 
action, etc. 

6. Inputs to regulation: OY limits, Biological opinions 

Tactical versus strategic conservation and management measures (CMMs): Tactical is based on applying 
an FMP control rule as specified and accepted by the SSC from their review (e.g., specification of an 
ABC based on available scientific information). Strategic CMMs refer to the development of the FMP  
and the Programmatic SEIS in which alternative control rules and overarching policies were evaluated. 

Case studies 
[Should we add a couple examples from the AI FMP - do they even exist?] 

Yellowfin sole response to temperature and growth 

Wilderbuer and Ianelli (someday in the not too distant future) have modeled yellowfin sole growth in the 
Bering Sea to be linked to temperature. This approach allows estimating the relationship between 
spawning biomass per recruit (SPR) values and mean temperatures.  
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How it feeds into management measures or process 
While longer term, this approach provides estimates of temperature observations directly on growth. This 
gives some indication of how the current ABC methods will change given higher future sea temperatures.  
ABC considerations (ramp 4) and FMP revisions (Ramps 4 and 5) could both result from this work. 

Sablefish sperm and killer whale depredation 

The act of longline fishing attracts depredation by whales on sablefish from the fishermen’s hooks. 
Estimates of this interaction are available based on observer data. 

How it feeds into management measures or process 
The estimated biomass of depredation was deducted from the maximum permissible ABC. 

Pacific Halibut recruitment 

The PDO is presently tied to the recruitment patterns for Pacific halibut. This relationship was first 
identified via a research analysis and white paper (Clark et al. 1999, Clark and Hare, 2002), and was then 
later included in the annual stock assessment methods. 

How it feeds into management measures or process 
Although the IPHC does not have the same set of on-ramps available to the NPFMC, the PDO is 
embedded in the harvest control rule, as well as the stock assessment models.  

Jack mackerel in the South Pacific  

The South Pacific Regional Fisheries Management Organization (SPRFMO) developed a relatively 
simple age-structured assessment model that has provided advice for TAC setting since 2013. This advice 
has also incorporated a rebuilding plan. Besides the “normal” ecosystem approach (i.e., monitoring stock 
trends, having provisions for observers onboard, biological sampling, environmental sampling, etc.) the 
management advice was intended to be transparent on key aspects of environment/ecosystem uncertainty. 
In this case, the recent 15 years or so was considered to be a “regime” which has resulted in poor 
recruitment for this stock. For presentation, the analysts provided scenarios for rebuilding where the 
recruitment remained at recent low levels and where recruitment returned to the long-term average. In 
either case, to add some precaution the target spawning stock biomass (SSB) reference point was 
estimated over the whole period (giving a higher target SSB) than if only the near-term recruitments were 
used (which would indicate that the stock was not in need of rebuilding). 

How it feeds into management measures or process 
Accounting for environmental conditions has provided the SPRFMO Commission some realization of the 
trade-offs and impacts of stock rebuilding given low recent recruitments that have been attributed to 
unfavorable environmental conditions. For the NPFMC, similar situations arise where environmental 
factors are known to affect recruitment patterns (in different ways). For example, reference points (i.e., 
target and “unfished” spawning biomass levels) for North Pacific groundfish are based on the period since 
1977, about when a “gadid outburst” occurred. For several stocks, this results in relatively high estimates 
for reference points and could be argued to  This has formed the basedevent for the North Pacific has 
been used  

https://www.sprfmo.int/


Steller sea lions and groundfish in the U.S. North Pacific Ocean  
(excerpted from a paper by Lowell Fritz and Jim Ianelli) 

Groundfish fisheries in the U.S. North Pacific Ocean are managed according to individual stocks or stock 
complexes (comprising several species) by the North Pacific Fishery Management Council (Council) 
under authority of the Magnuson-Stevens Fishery Conservation and Management Act (FCMA; see 
NPFMC 2016a,b). Species vulnerable to these fisheries are categorized as being Target (47 “stocks” 
within the Bering Sea/Aleutian Islands (BSAI) and Gulf of Alaska (GOA) ecosystems), Prohibited (6 
incidentally caught species groups), or Forage (8 families of fish as well as euphausiids that are 
considered to be prey for other marine species, hence directed fisheries are prohibited).  The biomass of 
all target stocks was ~28 million t in 2016 with fishery catches of ~2.6 million t. Target species catches 
were dominated by three species that are also primary prey for marine mammals and birds: walleye 
pollock (Gadus chalcogrammus, ~1.6 million t), Pacific cod (G. macrocephalus, ~0.3 million t), and Atka 
mackerel (Pleurogrammus monopterygius, ~60,000 t), and these are the focus of this discussion. 

Fisheries for walleye pollock, Pacific cod, and Atka mackerel occur on the shelf (generally less than 
200m) and along the shelf-break, areas that are also important foraging regions for Steller sea lions 
(Eumetopias jubatus; SSL). The western stock of SSL is listed as ‘endangered’ under the U.S. 
Endangered Species Act (ESA). Abundance of western SSL in Alaska declined >80% between the 1970s 
and early 2000s (NMFS 2008), but has shown a gradual increase through 2016 (Fritz et al. 2016; 
Sweeney et al. 2016). However, some regions (e.g., the Aleutian Islands) continue to decline. 
Relationships between range-wide or local target species abundances (or catches) and Steller sea lion 
population performance are poorly understood which makes linking management measures with expected 
responses challenging. Early abundance declines in the 1970s and 1980s were likely due to a combination 
of factors, both direct (incidental take in fisheries and illegal shooting) and indirect (changes in prey 
availability due to environmental changes and/or fisheries; Atkinson et al. 2008). Sources of direct 
mortality were largely eliminated in the 1990s following ESA-listing and recent fishery management 
actions have focussed on minimizing indirect impacts, namely to local prey availability (NMFS 2008). 

The U.S. National Marine Fisheries Service (NMFS) monitors abundance 

trends of groundfish and Steller sea lions through regular, in most cases 

annual, surveys. Additionally, most groundfish stocks have detailed age-

structured assessments which support acceptable biological catch (ABC) 

recommendations based on single-species reference points (NMFS 2016a, b). 

These values lead to total allowable catch (TAC, where TAC ≤ ABC) 

specifications by the Council after considering socio-economic and 

environmental factors.   Within each ecosystem, TACs are constrained such 

that their sum does not exceed the optimum yield of 2 million t in the BSAI 

and 0.8 million t in the GOA. The objectives specified in the FCMA are to 

prevent overfishing, rebuild overfished stocks, increase long-term 

economic and social benefits, and ensure a safe and sustainable supply of 

seafood, which includes maintenance of target stock abundances above 

minimum thresholds at the ecosystem scale. The management system, thanks 

to an extensive scientific observer program, ensures that catches remain at 

or below TACs. 

Management of western SSL is guided by an ESA Recovery Plan (NMFS 2008) which lays out 
requirements for de-listing (i.e., recovery), which include both regional and range-wide (U.S. and Russia) 
population trends.  Recovery objectives for SSL are considered in fishery management through the ESA 



Section 7 process, whereby the ‘action’ agency (NMFS Sustainable Fisheries) consults with the 
‘consulting’ agency (NMFS Protected Resources) to ensure that the groundfish fishery avoids 
jeopardizing the recovery or adversely modifying critical habitat of SSL (and other listed species).  As a 
result of multiple consultations since 1990, fisheries management actions have been taken to help 
recovery SSL, such as fishing restrictions (including closures) near terrestrial SSL haulout and rookery 
sites and suspension of fishing on any of the three target prey species should their abundance fall below 
20% of their estimated unfished levels. However, SSL population performance is not specifically tied to 
any fishery management measure (NMFS 2014).  Accounting for the cumulative effects of fishing dating 
to the early 1960s (e.g., hypothesizing that fishing has reduced carrying capacity) has been limited.  
Ecosystem objectives listed in other U.S. laws (e.g., Marine Mammal Protection Act) include 
maintenance of healthy and stable marine ecosystems and optimum populations of marine mammals, 
maintenance of ecological relationships, and avoidance of irreversible change, but due to separate 
regulatory systems and the lack of quantitative methods for mitigation, these objectives are not directly 
considered in the annual TAC setting or fishery management processes. 

References 
Clark, W.G.; Hare, S.R.; Parma, A.M.; Sullivan, P.J.; Trumble, R.J. 1999. Decadal changes in growth and 
recruitment of Pacific halibut (Hippoglossus stenolepis). Can J Fish Aquat Sci. 56:242-252. 

Clark, W.G.; Hare, S.R. 2002. Effects of Climate and Stock Size on Recruitment and Growth of Pacific 
Halibut. North American Journal of Fisheries Management. 22:852-862. 

North Pacific Fishery Management Council. 2017. Fishery Management Plan for the groundfish of the 
Bering and Aleutian Islands management area. 147 p. North Pacific Fishery Management Council, 605 
W. 4th Avenue, Anchorage AK 99501. 

 

From the FMP: 
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