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OverviewOverview

•• Background on ecosystem research and Background on ecosystem research and 
ecosystem managementecosystem management

•• Alaskan contextAlaskan context
•• Present ecosystemPresent ecosystem--based management based management 

and research activitiesand research activities
•• Future challengesFuture challenges



FOCUS ON ECOSYSTEMSFOCUS ON ECOSYSTEMSFOCUS ON ECOSYSTEMS
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Ecosystem DefinitionsEcosystem DefinitionsEcosystem Definitions

ECOSYSTEMECOSYSTEM--BASED BASED 
MANAGEMENTMANAGEMENT

•• Definitions are variedDefinitions are varied
•• NOT managing the NOT managing the 

ecosystem but rather ecosystem but rather 
managing humansmanaging humans

•• Management decisions that Management decisions that 
take ecological information take ecological information 
into accountinto account

•• Takes a longTakes a long--term view of term view of 
sustainabilitysustainability

ECOSYSTEMECOSYSTEM
•• PopulationsPopulations and and 

communitiescommunities of of 
interactinginteracting organisms and organisms and 
physical environmentphysical environment with with 
characteristic characteristic trophictrophic
structurestructure and material and material 
((energy) cyclesenergy) cycles



Areas of Ecosystem Research

Fisheries
Oceanography

Predator-prey
interactions

Human 
Impacts

Habitat
Identification

Research Approaches

Modeling Field Survey
Monitoring

Retrospective
analysisProcess Studies



THE ALASKAN CONTEXTTHE ALASKAN CONTEXTTHE ALASKAN CONTEXT

•• FederallyFederally--managed managed groundfishgroundfish
populationspopulations

•• Relatively conservative exploitation Relatively conservative exploitation 
rates combined with productive fish rates combined with productive fish 
stocks but declining mammal and bird stocks but declining mammal and bird 
stocksstocks

•• ProPro--active management: ecosystem active management: ecosystem 
committee, ecosystem considerations committee, ecosystem considerations 
chapter   chapter   



IMPROVED ECOSYSTEM ADVICEIMPROVED ECOSYSTEM ADVICEIMPROVED ECOSYSTEM ADVICE

•• EcosystemEcosystem--oriented Management oriented Management 
GoalsGoals

•• Management Management ToolsTools

•• Expansion of Expansion of scientific advicescientific advice to to 
include broad spectrum of ecosystem include broad spectrum of ecosystem 
researchresearch



ECOSYSTEM-ORIENTED 
MANAGEMENT GOALS
ECOSYSTEMECOSYSTEM--ORIENTED ORIENTED 
MANAGEMENT GOALSMANAGEMENT GOALS

•• Maintain Maintain biodiversitybiodiversity
•• Maintain and restore Maintain and restore habitats habitats of fish of fish 

and preyand prey
•• Maintain system Maintain system sustainabilitysustainability (human (human 

consumption and nonconsumption and non--extractive extractive 
uses.)uses.)

•• Maintain the concept that Maintain the concept that humanshumans are are 
part of the ecosystempart of the ecosystem



•• TAC less than ABC for individual stocksTAC less than ABC for individual stocks
•• OY cap on total OY cap on total groundfishgroundfish yieldyield
•• No target fisheries on forageNo target fisheries on forage
•• ShortShort--tailed albatross take restrictions, Seabird tailed albatross take restrictions, Seabird 

bycatchbycatch mitigation devicesmitigation devices
•• No fishing in No fishing in StellerSteller sea lion foraging area and sea lion foraging area and 

minimum biomass threshold for sea lion preyminimum biomass threshold for sea lion prey
•• Trawl closures, bottom trawling restrictionsTrawl closures, bottom trawling restrictions
•• BycatchBycatch and discard controls

Ecosystem-based Management Actions 
Taken
EcosystemEcosystem--based Management Actions based Management Actions 
TakenTaken

and discard controls
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ECOSYSTEM INDICATORSECOSYSTEM INDICATORSECOSYSTEM INDICATORS

MANAGEMENTMANAGEMENT
•• Provide early Provide early 

warning of warning of 
human effectshuman effects

•• Track efficacy of Track efficacy of 
previous previous 
management management 
effortsefforts

STATUSSTATUS
•• Link ecosystem Link ecosystem 

research to research to 
traditional traditional 
fisheries advicefisheries advice

•• Provide new Provide new 
understanding of understanding of 
ecosystem ecosystem 
connectionsconnections



MANAGEMENT INDICATORSMANAGEMENT INDICATORS

•• Bycatch/discard amountsBycatch/discard amounts

•• Area closed to fishingArea closed to fishing

•• Trophic level and total amount of Trophic level and total amount of 
catchcatch

•• Effort levels and controlsEffort levels and controls



ECOSYSTEM STATUS INDICATORSECOSYSTEM STATUS INDICATORS

•• Status and trend indicators ofStatus and trend indicators of
–– Physical environmentPhysical environment (PDO, ice (PDO, ice 

cover,etc)cover,etc)
–– Habitat Habitat (contaminants, benthos, (contaminants, benthos, 

sediments)sediments)
–– Living Marine ResourcesLiving Marine Resources

(phytoplankton, zooplankton, forage (phytoplankton, zooplankton, forage 
fish, invertebrates, nonfish, invertebrates, non--target fish target fish 
species, marine mammals, seabirds)species, marine mammals, seabirds)

–– Community or Ecosystem level Community or Ecosystem level 
(diversity, trophic level, model results)(diversity, trophic level, model results)



History of the Ecosystem History of the Ecosystem 
Considerations Advice Considerations Advice 

•• Began in 1995 by the NPFMC Began in 1995 by the NPFMC 
Groundfish Plan TeamsGroundfish Plan Teams

•• Provide Council with information on Provide Council with information on 
climate changes on fish stocks and climate changes on fish stocks and 
effects of fishing on ecosystemeffects of fishing on ecosystem

•• 19951995--1999 editions provided a variety 1999 editions provided a variety 
of background informationof background information

•• 2000+ editions attempted to 2000+ editions attempted to 
standardize content and focus on standardize content and focus on 
historical trend  (change indicators) and historical trend  (change indicators) and 
evaluation of present status   evaluation of present status   



Ecosystem Considerations AdviceEcosystem Considerations AdviceEcosystem Considerations Advice

•• Accompanies traditional stock assessment advice to fishery Accompanies traditional stock assessment advice to fishery 
managersmanagers

•• Provides stock assessment scientists with ecosystem Provides stock assessment scientists with ecosystem 
information that can be incorporated into single species information that can be incorporated into single species 
assessments in either qualitative or quantitative waysassessments in either qualitative or quantitative ways

•• Track ecosystemTrack ecosystem--based management efforts and their based management efforts and their 
efficacyefficacy

•• Track ecosystem changes and provide assessment of Track ecosystem changes and provide assessment of 
present statuspresent status

•• Provide baseline to assess predictions of future ecosystem Provide baseline to assess predictions of future ecosystem 
changechange



ECOSYSTEMECOSYSTEM--BASED MANAGEMENT GOAL: BASED MANAGEMENT GOAL: 
SUSTAINABILITYSUSTAINABILITY

Management Measures: Conservative Harvest Levels, OY capManagement Measures: Conservative Harvest Levels, OY cap
Gulf of Alaska
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Figure 1. Eastern Bering Sea demersal
fish community size spectrum (20-90 cm) 
from 1979 to 2002.
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Table 1.  Status of groundfish and crab stocks managed under federal fishery management plans
off Alaska, 2001.

Number of Stocks by Overfished Category

FMP                           Overfished         Not Overfished       Unknown         Total
GOA Groundfish 0 9 93 102
BSAI Groundfish 0 13 100 113
Crab 2 4 14 20
Salmon 0 5 0 5
Scallop 0 1 0 1



ECOSYSTEM-BASED MANAGEMENT  GOAL: 
MAINTAIN AND RESTORE FISH HABITAT
Management Measures: Time/Area closures, gear restrictions

ECOSYSTEMECOSYSTEM--BASED MANAGEMENT  GOAL: BASED MANAGEMENT  GOAL: 
MAINTAIN AND RESTORE FISH HABITATMAINTAIN AND RESTORE FISH HABITAT
Management Measures: Time/Area closures, gear restrictionsManagement Measures: Time/Area closures, gear restrictions
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ECOSYSTEM STATUS: 
Functional Diversity of Structural biota 
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ECOSYSTEM-BASED MANAGEMENT GOALS: 
Maintain and Restore Fish Habitat and Protect Biodiversity
MANAGEMENT MEASURES: Gear allocations and Seabird 
bycatch mitigation devices
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Estimated Numbers of Adult 
and Juvenile Steller Sea Lions
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ECOSYSTEM-BASED MANAGEMENT GOAL: Maintain Diversity 

MANAGEMENT MEASURE: Spatial catch restrictions for 
protection of sea lion foraging areas

ECOSYSTEMECOSYSTEM--BASED MANAGEMENT GOALBASED MANAGEMENT GOAL: : Maintain Diversity Maintain Diversity 

MANAGEMENT MEASUREMANAGEMENT MEASURE: : Spatial catch restrictions for Spatial catch restrictions for 
protection of sea lion foraging areasprotection of sea lion foraging areas



ECOSYSTEM-BASED MANAGEMENT GOAL: 

MAINTAIN DIVERSITY
Management Measure: Maximum Retainable Bycatch

ECOSYSTEMECOSYSTEM--BASED MANAGEMENT GOAL: BASED MANAGEMENT GOAL: 

MAINTAIN DIVERSITYMAINTAIN DIVERSITY
Management Measure: Maximum Retainable Management Measure: Maximum Retainable BycatchBycatch
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ECOSYSTEM STATUS: Physical Environment 
and Links to Production
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Integration into stock 
assessment process
Integration into stock Integration into stock 

assessment processassessment process

• Ecosystem-based single-species 
assessment
– Ecosystem Effects on Stock

• Prey abundance/availability
• Predator population trends
• Climate effects on recruitment
• Habitat changes on survival/growth

– Fishery Effects on the Ecosystem
• Fishery contribution to all categories of 

bycatch
• Fishery concentration in space/time 

(competition with other predators)
• Fishery effects on large-size target fish, 

age-at-maturity, fecundity 

•• Ecosystem-based single-species 
assessment
–– Ecosystem Effects on Stock

• Prey abundance/availability
• Predator population trends
• Climate effects on recruitment
• Habitat changes on survival/growth

–– Fishery Effects on the Ecosystem
• Fishery contribution to all categories of 

bycatch
• Fishery concentration in space/time 

(competition with other predators)
• Fishery effects on large-size target fish, 

age-at-maturity, fecundity 



Need for Ecosystem AssessmentNeed for Ecosystem Assessment

•• Ecosystem Considerations Section Ecosystem Considerations Section 
provides Status and Trends but lacks provides Status and Trends but lacks 
perspective on possible future trends: perspective on possible future trends: 
predictionprediction

•• Provide guidance on possible Provide guidance on possible aggregate aggregate 
effectseffects of fishing and climate that are not of fishing and climate that are not 
captured under single species captured under single species 
assessments

Moving Beyond Status and TrendsMoving Beyond Status and Trends

assessments



Next StepsNext StepsNext Steps

• Ecosystem-level assessment
– Use historical change indicators and 

predictive indicators from 
multispecies/ecosystem models to advise on 
aggregate and long-term implications of 
fishing and ecosystem change
• Predator/prey relationships
• Energy/flow balance
• Habitat and Diversity

- Advise on changes in aggregate catch levels, 
species mix of catch, discard amounts, and 
systems of closed areas

- Regime shift status may help guide 
recruitment scenarios used to drive predictive 
models

•• EcosystemEcosystem--level assessmentlevel assessment
–– Use historical change indicators and Use historical change indicators and 

predictive indicators from predictive indicators from 
multispeciesmultispecies/ecosystem models to advise on /ecosystem models to advise on 
aggregate and longaggregate and long--term implications of term implications of 
fishing and ecosystem changefishing and ecosystem change
•• Predator/prey relationshipsPredator/prey relationships
•• Energy/flow balanceEnergy/flow balance
•• Habitat and DiversityHabitat and Diversity

-- Advise on changes in aggregate catch levels, Advise on changes in aggregate catch levels, 
species mix of catch, discard amounts, and species mix of catch, discard amounts, and 
systems of closed areassystems of closed areas

-- Regime shift status may help guide Regime shift status may help guide 
recruitment scenarios used to drive predictive recruitment scenarios used to drive predictive 
modelsmodels



Predictive Model ApproachesPredictive Model Approaches

•• MultispeciesMultispecies BycatchBycatch ModelModel
–– Provides  Provides  indicatorsindicators of type and amount of incidental of type and amount of incidental 

catchcatch
•• MultispeciesMultispecies virtual population analysis and forecast virtual population analysis and forecast 

models for the eastern Bering Seamodels for the eastern Bering Sea
–– Future changes in Future changes in dominant target speciesdominant target species including including 

predator/prey interactionspredator/prey interactions

•• MassMass--balance/biomass dynamics (balance/biomass dynamics (EcopathEcopath//EcosimEcosim))
–– Provide a Provide a whole ecosystem viewwhole ecosystem view –– dynamics of dynamics of 

species/groups not included in singlespecies/groups not included in single--species and species and 
multispeciesmultispecies modelsmodels



• Fishery Management 
Monitoring/Research
–– Accurate estimates of Accurate estimates of 

removals  and discards of removals  and discards of 
target, target, nontargetnontarget in in 
time/space time/space 

–– Conservative single species Conservative single species 
harvestsharvests

–– Gear effects on habitat and Gear effects on habitat and 
nontargetnontarget speciesspecies

–– Gear research to minimize Gear research to minimize 
bycatchbycatch

–– Adaptive management Adaptive management 
(experimental approach)

• Ecosystem Research
–– Monitoring from physics Monitoring from physics 

and up (composition, and up (composition, 
abundance, biological abundance, biological 
characteristics)characteristics)

–– Developing understanding Developing understanding 
of mechanisms through of mechanisms through 
experimental/processexperimental/process--
based researchbased research

–– Improve understanding of Improve understanding of 
organism behavior to organism behavior to 
changing conditionschanging conditions

–– A variety of models from A variety of models from 
state of the art stock state of the art stock 
assessments to ecosystemassessments to ecosystem--
level  to address a variety level  to address a variety 
of questions

Important Ingredients for an Important Ingredients for an 
EcosystemEcosystem--based Approachbased Approach

(experimental approach)

of questions


