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I. ECOSYSTEM ASSESSMENT
Objectives for Ecosystem Protection:

1. Maintain predator-prey relationships 
a. pelagic forage availability
b. spatial/temporal conc. of fishery impact on forage fish
c. removals of top predators
d. introduction of non-native species

2. Maintain diversity
a. species diversity
b. functional (trophic, structural habitat) diversity
c. genetic diversity

3. Maintain energy flow and balance
a. human-induced energy redirection
b. system impacts attributable to energy removal

CLIMATE and FISHING
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Objectives for Ecosystem Protection:

1. Maintain predator-prey relationships by examining:
a. pelagic forage availability
b. spatial/temporal conc. of fishery impact on forage fish
c. removals of top predators
d. introduction of non-native species

2. Maintain diversity by examining:
a. species diversity
b. functional (trophic, structural habitat) diversity
c. genetic diversity

3. Maintain energy flow and balance by examining:
a. human-induced energy redirection
b. system impacts attributable to energy removal



Objectives for Ecosystem Protection:

1. Maintain predator-prey relationships by examining:
a. pelagic forage availability

Significance threshold:  changes outside natural variability 
for prey relative to predator demands

Indicators:
-NMFS bottom trawl survey catches of forage fish
-BASIS surveys -age-0 pollock (BS) 
-ADFG herring
-Groundfish trends
-Groundfish fishery bycatch amounts
-Bristol Bay sockeye salmon
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Bristol Bay Sockeye Salmon (L. Fair)
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Biological Response to Climate 
Flatfish Distribution-(Spencer)



Objectives for Ecosystem Protection:

1. Maintain predator-prey relationships by examining:
a. pelagic forage availability
b. spatial/temporal conc. of fishery impact on forage fish
c. removals of top predators
d. introduction of non-native species

2. Maintain diversity by examining:
a. species diversity
b. functional (trophic, structural habitat) diversity
c. genetic diversity

3. Maintain energy flow and balance by examining:
a. human-induced energy redirection
b. system impacts attributable to energy removal



Objectives for Ecosystem Protection:

1. Maintain predator-prey relationships by examining:
a. pelagic forage availability
b. spatial/temporal conc. of fishery impact on forage fish
c. removals of top predators
d. introduction of non-native species

2. Maintain diversity by examining:
a. species diversity
b. functional (trophic, structural habitat) diversity
c. genetic diversity

3. Maintain energy flow and balance by examining:
a. human-induced energy redirection
b. system impacts attributable to energy removal

Significance threshold:  catches high enough 
to cause biomass of top predator(s) to fall 
below min. biol. acceptable limits

Indicators:
-Trophic level of the catch
-Population status of top predators
-Fishing takes of top predators
-Seabird incidental take
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•Northern fur seal pup production continued 
decline (Sinclair et al.)
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TOP PREDATORS – Seabirds (Fitzgerald et al.)

Seabird Breeding Chronology
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Objectives for Ecosystem Protection:

1. Maintain predator-prey relationships by examining:
a. pelagic forage availability
b. spatial/temporal conc. of fishery impact on forage fish
c. removals of top predators
d. introduction of non-native species

2. Maintain diversity by examining:
a. species diversity
b. functional (trophic, structural habitat) diversity
c. genetic diversity

3. Maintain energy flow and balance by examining:
a. human-induced energy redirection
b. system impacts attributable to energy removal



Objectives for Ecosystem Protection:
Maintain predator-prey relationships by examining:

pelagic forage availability
spatial/temporal conc. of fishery impact on forage fish
removals of top predators
introduction of non-native species

2.  Maintain diversity by examining:
a.  species diversity

Significance threshold: catch high enough to cause biomass to 
fall below or be kept from recovering from min. biol. acceptable
limits 

Indicators:
-Status of protected and managed stocks relative to thresholds
-Species richness and diversity
-Areas closed to fishing
-Pop’n trends -other nontarget species from surveys (eg. eelpouts)
-Bycatch trends of sensitive species lacking population estimates



Ecosystem Mngt Info. –Area closures (Coon)
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Objectives for Ecosystem Protection:

1. Maintain predator-prey relationships by examining:
a. pelagic forage availability
b. spatial/temporal conc. of fishery impact on forage fish
c. removals of top predators
d. introduction of non-native species

2. Maintain diversity by examining:
a. species diversity
b. functional (trophic, structural habitat) diversity
c. genetic diversity

3. Maintain energy flow and balance by examining:
a. human-induced energy redirection
b. system impacts attributable to energy removal



Objectives for Ecosystem Protection:

2.  Maintain diversity by examining:
b.  Functional (trophic and structural habitat) diversity

Significance threshold:  catch high enough to cause change 
outside observed natural variability

Indicators:
-guild or size diversity
-bottom gear effort
-HAPC biota bycatch
-habitat research:  

Distribution of deep-water corals in AI
Seafloor mapping and colonization studies
Effects of trawling on benthic habitat
Growth and recruitment of coral
Spatial and temporal patterns in BS invertebrate assemblages
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Objectives for Ecosystem Protection:

1. Maintain predator-prey relationships by examining:
a. pelagic forage availability
b. spatial/temporal conc. of fishery impact on forage fish
c. removals of top predators
d. introduction of non-native species

2. Maintain diversity by examining:
a. species diversity
b. functional (trophic, structural habitat) diversity
c. genetic diversity

3. Maintain energy flow and balance by examining:
a. human-induced energy redirection
b. system impacts attributable to energy removal



Objectives for Ecosystem Protection:
3.  Maintain energy flow and balance by examining:

a.  human-induced energy redirection

Significance threshold:  long-term changes in system biomass, 
respiration, production, energy-cycling due to discards and offal

Indicators:
-Prohibited species bycatch amounts
-Nontarget catch and discards
-Groundfish discards
-Trends in scavenger species



ENERGY REDIRECTION
Prohibited Catch (Hiatt and Terry)
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ENERGY REDIRECTION
Discards (Hiatt and Terry)
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Objectives for Ecosystem Protection:

1. Maintain predator-prey relationships by examining:
a. pelagic forage availability
b. spatial/temporal conc. of fishery impact on forage fish
c. removals of top predators
d. introduction of non-native species

2. Maintain diversity by examining:
a. species diversity
b. functional (trophic, structural habitat) diversity
c. genetic diversity

3. Maintain energy flow and balance by examining:
a. human-induced energy redirection
b. system impacts attributable to energy removal



Objectives for Ecosystem Protection:

3.  Maintain energy flow and balance by examining:
b.  system impacts attributable to energy removal

Significance threshold:  long-term changes in system biomass, 
respiration, production, energy-cycling due to fishery removals 
of energy

Indicators:
-Total catch relative to production



Eastern Bering Sea Catch 
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Groundfish FMP Goals
• Prevent overfishing

• Promote sustainable fisheries and communities

• Preserve food web

• Manage incidental catch and reduce bycatch and 
waste

• Avoid impacts to seabirds and marine mammals

• Reduce and avoid impacts to habitat

• Promote equitable and efficient use of fishery 
resources

• Increase Alaska native consultation

• Improve data quality, monitoring and 
enforcement

Management Goals
Ecosystem Assessment 

Objectives
• Maintain predator-prey 

relationships

• Maintain diversity

• Maintain energy flow 
and balance



Groundfish FMP 
Goals

Prevent overfishing

Promote sustainable fisheries and 
communities

Preserve food web

Manage incidental catch and reduce 
bycatch and waste

Avoid impacts to seabirds and marine 
mammals

Reduce and avoid impacts to habitat

Promote equitable and efficient use of 
fishery resources

Increase Alaska native consultation

Improve data quality, monitoring and 
enforcement

Ecosystem 
Considerations Indices

Status of stocks, annual surplus productivity

Fishing overcapacity programs

Pelagic forage availability, spatial/temporal conc. of 
fishery impact on forage fish, removals of top 
predators, introduction of non-native species

Prohibited species, discards, bycatch, scavenger 
population trends

Seabird and mammal incidental take, population 
abundance, productivity, and chronology trends

EFH research, effects of fishing gear on habitat 
research

Fishing overcapacity programs, groundfish fleet 
composition

ANTEK of climate regimes



Executive Summary
• CLIMATE

– North Pacific in uncertain state 
– BS continues to warm, less sea ice and earlier retreat

• BIOLOGY
– BS summer zooplankton biomass: low 2000-2004
– BS jellyfish biomass:  low 2000-2004
– Warming trend may affect flatfish distribution
– Most seabirds show no discernable population trend
– 2002 seabird breeding chronology was early
– 2004 N. fur seal pups born continued to decline
– ASP in BS decreased from 1978-2004

• FISHERY EFFECTS
– 2003 and 2004 increases in herring and other salmon 

bycatch
– 2003 seabird incidental take rate same as 2002



Website:  Geoff Lang
http://access.afsc.noaa.gov/reem/ecoweb/index.cfm



Summary
• No noted significant adverse impacts of fishing on 

the ecosystem (relating to predator/prey interactions, energy 
flow/removal, or diversity).  

• There are gaps in understanding the system-level 
impacts and spatial/temporal effects of fishing on 
community structure and prey availability.  

• Future:  incorporate predictions from multispecies
models.

• Need research, validation of models, and models 
focused on understanding spatial processes, and 
improvements in monitoring systems 

• A range of possible climate scenarios and plausible 
effects on recruitment should be entertained.
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