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US Policy defines EBFM as:US Policy defines EBFM as:
A systematic approach to fisheries management in a geographically specified area that contributes toA systematic approach to fisheries management in a geographically specified area that contributes to
the resilience and sustainability of the ecosystem; recognizes the physical, biological, economic, andthe resilience and sustainability of the ecosystem; recognizes the physical, biological, economic, and
social interactions among the affected fishery-related components of the ecosystem, includingsocial interactions among the affected fishery-related components of the ecosystem, including
humans; and seeks to optimize benefits among a diverse set of societal goals.humans; and seeks to optimize benefits among a diverse set of societal goals.

https://www.fisheries.noaa.gov/resource/document/ecosystem-based-fisheries-management-policyhttps://www.fisheries.noaa.gov/resource/document/ecosystem-based-fisheries-management-policy
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Many options and entry points for a systematic ecosystem approachMany options and entry points for a systematic ecosystem approach
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OutlineOutline

What types of decisions do we need to make?What types of decisions do we need to make?

Single species catch limitsSingle species catch limits
Allocations to fleets or areasAllocations to fleets or areas
Coordination across boundaries and sectorsCoordination across boundaries and sectors
Multispecies and ecosystem level tradeoffsMultispecies and ecosystem level tradeoffs

How can ecosystem information support theseHow can ecosystem information support these
decisions?decisions?

Key tools: ecosystem reporting, riskKey tools: ecosystem reporting, risk
assessment, managment strategyassessment, managment strategy
evaluationevaluation
Developing decision processes along withDeveloping decision processes along with
productsproducts

Goal: increased range of opportunities for relevant ecosystem information to be considered inGoal: increased range of opportunities for relevant ecosystem information to be considered in
management decision processesmanagement decision processes

Word cloud based on Word cloud based on Mid-Atlantic Fishery Management Council EAFM Guidance DocumentMid-Atlantic Fishery Management Council EAFM Guidance Document
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Including ecosystem information at the species level: Ecosystem Socioeconomic Profiles (ESPs)Including ecosystem information at the species level: Ecosystem Socioeconomic Profiles (ESPs)

Pacific cod example from ASFC: Pacific cod example from ASFC: https://www.fisheries.noaa.gov/alaska/2021-alaska-fisheries-science-center-year-reviewhttps://www.fisheries.noaa.gov/alaska/2021-alaska-fisheries-science-center-year-review and  and https://apps-afsc.fisheries.noaa.gov/refm/docs/2021/GOApcod.pdfhttps://apps-afsc.fisheries.noaa.gov/refm/docs/2021/GOApcod.pdf
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ESP process is adaptable to many assessment situationsESP process is adaptable to many assessment situations

slide courtesy Scott Largeslide courtesy Scott Large
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Bluefish ESP reviewed December 2022Bluefish ESP reviewed December 2022

Reviewers commented that it was the most complete treatment of a stock assessment "ecosystem ToR" they hadReviewers commented that it was the most complete treatment of a stock assessment "ecosystem ToR" they had
seen, and formed a good basis for integrating further ecosystem information into the stock assessment in theseen, and formed a good basis for integrating further ecosystem information into the stock assessment in the
future.future.

The full ESP document is available as a working paper from the The full ESP document is available as a working paper from the stock assessment data portalstock assessment data portal

Potential use of summary table in OFL CV or other decisions?Potential use of summary table in OFL CV or other decisions?
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https://apps-nefsc.fisheries.noaa.gov/saw/sasi_files.php?year=2022&species_id=32&stock_id=6&review_type_id=5&info_type_id=5&map_type_id=&filename=WP%2001%20Tyrell%20etAl%202022%20-%20ESP.pdf


Ecosystem information can be used in decisions even if not directly in the stock assessmentEcosystem information can be used in decisions even if not directly in the stock assessment

slide courtesy Scott Largeslide courtesy Scott Large
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The Mid-Atlantic Fishery Management Council (MAFMC)The Mid-Atlantic Fishery Management Council (MAFMC)

Source: Source: http://www.mafmc.org/fishery-management-planshttp://www.mafmc.org/fishery-management-plans 9 / 299 / 29

http://www.mafmc.org/fishery-management-plans


Council Risk PolicyCouncil Risk Policy ABC proportion of OFL given OFL CVABC proportion of OFL given OFL CV

Acceptable Biological Catch (ABC) determination: MAFMC approachAcceptable Biological Catch (ABC) determination: MAFMC approach

See See MAFMC ABC control ruleMAFMC ABC control rule and  and update for 2020 MAFMC risk policyupdate for 2020 MAFMC risk policy
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http://www.mafmc.org/s/MAFMC-ABC-Control-Rule-White-Paper.pdf
https://www.mafmc.org/s/b_Implications-of-MAFMC-Risk-Policy-for-Multi.pdf


SSC evaluates 9 criteriaSSC evaluates 9 criteria

1. 1. Data qualityData quality
2. 2. Model appropriatenessModel appropriateness
3. 3. Retrospective analysisRetrospective analysis
4. 4. Comparison with simplerComparison with simpler

analysisanalysis
5. 5. Ecosystem factorsEcosystem factors
6. 6. Recruitment trendsRecruitment trends
7. 7. Prediction errorPrediction error
8. 8. Informative FInformative F
9. 9. Simulations/MSESimulations/MSE

5. Informed by ecosystem factors or comparisons with other species5. Informed by ecosystem factors or comparisons with other species

a. Stock-relevant ecosystem factors directly included in the assessmenta. Stock-relevant ecosystem factors directly included in the assessment
model, e.g.,:model, e.g.,:

Environmentally dependent growth or other population processes;Environmentally dependent growth or other population processes;
Factors limiting/enhancing stock productivity (habitat quality, etc.);Factors limiting/enhancing stock productivity (habitat quality, etc.);
Predation, disease, or episodic environmental mortality (e.g., red tide);Predation, disease, or episodic environmental mortality (e.g., red tide);

b. Ecosystem factors outside the stock assessment affecting short termb. Ecosystem factors outside the stock assessment affecting short term
predictionprediction

General measures of ecosystem productivity and habitat stability (e.g.,General measures of ecosystem productivity and habitat stability (e.g.,
primary production amount and timing, temperature trends, etc.);primary production amount and timing, temperature trends, etc.);
Comparisons among related species; e.g., recruitment, growth,Comparisons among related species; e.g., recruitment, growth,
condition patterns across Mid Atlantic fish species stable, varyingcondition patterns across Mid Atlantic fish species stable, varying
synchronously, or varying unpredictably;synchronously, or varying unpredictably;
Climate vulnerability or other risk assessment evaluation of potentialClimate vulnerability or other risk assessment evaluation of potential
for changing productivity under changing conditions.for changing productivity under changing conditions.

How to get the OFL CV? Characterizing scientific uncertaintyHow to get the OFL CV? Characterizing scientific uncertainty

See See MAFMC SSC OFL CV Guidance DocumentMAFMC SSC OFL CV Guidance Document
11 / 2911 / 29

https://www.mafmc.org/s/Final_Revised-OFL-CV-guidance-document_06_19_20.pdf


Characterizing scientific uncertainty from ecosystem factorsCharacterizing scientific uncertainty from ecosystem factors

DecsionDecsion
CriteriaCriteria

Default OFL CV = 60%Default OFL CV = 60% Default OFL CV = 100%Default OFL CV = 100% Default OFL CV = 150%Default OFL CV = 150%

DataData
qualityquality

One or more synoptic surveys overOne or more synoptic surveys over
stock area for multiple years. Highstock area for multiple years. High
quality monitoring of landings size andquality monitoring of landings size and
age composition. Long term, preciseage composition. Long term, precise
monitoring of discards. Landingsmonitoring of discards. Landings
estimates highly accurate.estimates highly accurate.

Low precision synoptic surveys or one orLow precision synoptic surveys or one or
more regional surveys which lackmore regional surveys which lack
coherency in trend. Age and/or lengthcoherency in trend. Age and/or length
data available with uncertain quality.data available with uncertain quality.
Lacking or imprecise discard estimates.Lacking or imprecise discard estimates.
Moderate accuracy of landingsModerate accuracy of landings
estimatesestimates

No reliable abundance indices. CatchNo reliable abundance indices. Catch
estimates are unreliable. No age and/orestimates are unreliable. No age and/or
length data available or highly uncertain.length data available or highly uncertain.
Natural mortality rates are unknown orNatural mortality rates are unknown or
suspected to be highly variable.suspected to be highly variable.
Incomplete or highly uncertain landingsIncomplete or highly uncertain landings
estimatesestimates

...... ...... ...... ......

EcosystemEcosystem
factorsfactors
accountedaccounted

Assessment considered habitat andAssessment considered habitat and
ecosystem effects on stockecosystem effects on stock
productivity, distribution, mortality andproductivity, distribution, mortality and
quantitatively included appropriatequantitatively included appropriate
factors reducing uncertainty in shortfactors reducing uncertainty in short
term predictions. Evidence outside theterm predictions. Evidence outside the
assessment suggests that ecosystemassessment suggests that ecosystem
productivity and habitat quality areproductivity and habitat quality are
stable. Comparable species in thestable. Comparable species in the
region have synchronous productionregion have synchronous production
characteristics and stable short-termcharacteristics and stable short-term
predictions. Climate vulnerabilitypredictions. Climate vulnerability
analysis suggests low risk of change inanalysis suggests low risk of change in
productivity due to changing climate.productivity due to changing climate.

Assessment consideredAssessment considered
habitat/ecosystem factors but did nothabitat/ecosystem factors but did not
demonstrate either reduced or inflateddemonstrate either reduced or inflated
short-term prediction uncertainty basedshort-term prediction uncertainty based
on these factors. Evidence outside theon these factors. Evidence outside the
assessment suggests that ecosystemassessment suggests that ecosystem
productivity and habitat quality areproductivity and habitat quality are
variable, with mixed productivity andvariable, with mixed productivity and
uncertainty signals among comparableuncertainty signals among comparable
species in the region. Climatespecies in the region. Climate
vulnerability analysis suggests moderatevulnerability analysis suggests moderate
risk of change in productivity fromrisk of change in productivity from
changing climate.changing climate.

Assessment either demonstrated thatAssessment either demonstrated that
including appropriate ecosystem/habitatincluding appropriate ecosystem/habitat
factors increases short-term predictionfactors increases short-term prediction
uncertainty, or did not consider habitatuncertainty, or did not consider habitat
and ecosystem factors. Evidence outsideand ecosystem factors. Evidence outside
the assessment suggests that ecosystemthe assessment suggests that ecosystem
productivity and habitat quality areproductivity and habitat quality are
variable and degrading. Comparablevariable and degrading. Comparable
species in the region have highspecies in the region have high
uncertainty in short term predictions.uncertainty in short term predictions.
Climate vulnerability analysis suggestsClimate vulnerability analysis suggests
high risk of changing productivity fromhigh risk of changing productivity from
changing climate.changing climate.
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Making improved use of ecosystem information in OFL CV decisionsMaking improved use of ecosystem information in OFL CV decisions

MAFMC SSC Ecosystem WG updateMAFMC SSC Ecosystem WG update
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https://www.mafmc.org/s/d_March2022_SSCEcoWG.pdf


SSC Ecosystem working group analyses in progressSSC Ecosystem working group analyses in progress

Using explicit ecosystem drivers in OFL CV decisionUsing explicit ecosystem drivers in OFL CV decision
For selected stocks representing a range of life history typesFor selected stocks representing a range of life history types

Which ecosystem factors affect uncertainty in current stock biomass and Fmsy?Which ecosystem factors affect uncertainty in current stock biomass and Fmsy?
Conceptual model mapping ecosystem factors to stock processesConceptual model mapping ecosystem factors to stock processes
Which current ecosystem indicators best match relevant ecosystem factors?Which current ecosystem indicators best match relevant ecosystem factors?
Simulation analysis: do changes in those indicators predictably change uncertainty?Simulation analysis: do changes in those indicators predictably change uncertainty?

Starting with existing summer flounder MSE framework, focusing on recruitment driversStarting with existing summer flounder MSE framework, focusing on recruitment drivers
Evaluating both benefits of correct decision and costs of incorrect decisionEvaluating both benefits of correct decision and costs of incorrect decision
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SSC Ecosystem working group analyses in progressSSC Ecosystem working group analyses in progress

Outlining multispecies and system level advice: identify initial priorities in collaboration with CouncilOutlining multispecies and system level advice: identify initial priorities in collaboration with Council
Where are there multispecies/multifleet tradeoffs linking to economic and social outcomes?Where are there multispecies/multifleet tradeoffs linking to economic and social outcomes?
Are there multi-indicator thresholds suggesting when FMP level management needs to change?Are there multi-indicator thresholds suggesting when FMP level management needs to change?
Are there changes in ecosystem productivity that imply standardized approaches forAre there changes in ecosystem productivity that imply standardized approaches for

Setting reference points?Setting reference points?
Developing rebuilding plans?Developing rebuilding plans?
Other analyses requiring short-term projections?Other analyses requiring short-term projections?

More direct SSC involvement in ecosystem reporting priorities MAFMC EAFMMore direct SSC involvement in ecosystem reporting priorities MAFMC EAFM
Evaluate current multispecies indicators for common signalsEvaluate current multispecies indicators for common signals
Evaluate proposed ecosystem-level reference points and thresholds for regional ecosystemsEvaluate proposed ecosystem-level reference points and thresholds for regional ecosystems

Using explicit ecosystem drivers in OFL CV decisionUsing explicit ecosystem drivers in OFL CV decision
For selected stocks representing a range of life history typesFor selected stocks representing a range of life history types

Which ecosystem factors affect uncertainty in current stock biomass and Fmsy?Which ecosystem factors affect uncertainty in current stock biomass and Fmsy?
Conceptual model mapping ecosystem factors to stock processesConceptual model mapping ecosystem factors to stock processes
Which current ecosystem indicators best match relevant ecosystem factors?Which current ecosystem indicators best match relevant ecosystem factors?
Simulation analysis: do changes in those indicators predictably change uncertainty?Simulation analysis: do changes in those indicators predictably change uncertainty?

Starting with existing summer flounder MSE framework, focusing on recruitment driversStarting with existing summer flounder MSE framework, focusing on recruitment drivers
Evaluating both benefits of correct decision and costs of incorrect decisionEvaluating both benefits of correct decision and costs of incorrect decision
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Direct link between ecosystem reporting andDirect link between ecosystem reporting and
risk assessmentrisk assessment
Conceptual model links across risk elements forConceptual model links across risk elements for
fisheries, speciesfisheries, species
Management strategy evaluation includes keyManagement strategy evaluation includes key
risksrisks

Integrated Ecosystem Assessment and the MAFMC Ecosystem ApproachIntegrated Ecosystem Assessment and the MAFMC Ecosystem Approach

Diverse stakeholders agreed that an ecosystem approach was necessary. Developing and implementing EAFM isDiverse stakeholders agreed that an ecosystem approach was necessary. Developing and implementing EAFM is
done in collaboration between managers, stakeholders, and scientists. done in collaboration between managers, stakeholders, and scientists. https://www.mafmc.org/eafmhttps://www.mafmc.org/eafm

https://www.integratedecosystemassessment.noaa.gov/national/IEA-approachhttps://www.integratedecosystemassessment.noaa.gov/national/IEA-approach
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Ecosystem indicators linked to management objectives Ecosystem indicators linked to management objectives ((DePiper et al.,DePiper et al.,
20172017))

Contextual informationContextual information
Annual reporting since 2016Annual reporting since 2016
Fishery-relevant subset of full Ecosystem Status ReportsFishery-relevant subset of full Ecosystem Status Reports

Open science emphasis Open science emphasis ((Bastille et al., 2021Bastille et al., 2021))

Used within Mid-Atlantic Fishery Management Council's EcosystemUsed within Mid-Atlantic Fishery Management Council's Ecosystem
Process Process ((Muffley et al., 2021Muffley et al., 2021))

Risk assessment Risk assessment ((Gaichas et al., 2018Gaichas et al., 2018))
Conceptual modeling Conceptual modeling ((DePiper et al., 2021DePiper et al., 2021))
Management strategy evaluation (Management strategy evaluation (MSEMSE))

Northeast US State of the Ecosystem (SOE) reportingNortheast US State of the Ecosystem (SOE) reporting
Improving ecosystem information and synthesis for fishery managersImproving ecosystem information and synthesis for fishery managers
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https://academic.oup.com/icesjms/article/74/8/2076/3094701
https://doi.org/10.1080/08920753.2021.1846155
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https://www.frontiersin.org/articles/10.3389/fmars.2018.00442/abstract
https://doi.org/10.1093/icesjms/fsab054
https://www.mafmc.org/actions/summer-flounder-mse


Seafood production Seafood production   

Profits Profits   

Recreational opportunities: Effort Recreational opportunities: Effort   ; Effort diversity ; Effort diversity   

Stability: Fishery Stability: Fishery   ; Ecological ; Ecological   

Social and cultural, trend not evaluated, status of:Social and cultural, trend not evaluated, status of:

Fishing engagement and reliance by communityFishing engagement and reliance by community
Environmental Justice (EJ) Vulnerability by communityEnvironmental Justice (EJ) Vulnerability by community

Protected species:Protected species:

Maintain bycatch below thresholds Maintain bycatch below thresholds   
Recover endangered populations (NARW) Recover endangered populations (NARW)   

State of the Ecosystem Summary 2023:State of the Ecosystem Summary 2023:

Performance relative to management objectivesPerformance relative to management objectives
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Climate: warming and changing oceanography continueClimate: warming and changing oceanography continue

Heat waves and Gulf Stream instabilityHeat waves and Gulf Stream instability
Estuarine, coastal, and offshore habitats affected, withEstuarine, coastal, and offshore habitats affected, with
range of species responsesrange of species responses
Distribution shifts complicate managementDistribution shifts complicate management
Multiple fish with poor condition, declining productivityMultiple fish with poor condition, declining productivity

Other ocean uses: offshore wind developmentOther ocean uses: offshore wind development

Current revenue in proposed areasCurrent revenue in proposed areas
1-34% by port (some with EJ concerns)1-34% by port (some with EJ concerns)
up to 17% by managed speciesup to 17% by managed species

Different development impacts for species preferring softDifferent development impacts for species preferring soft
bottom vs. hard bottombottom vs. hard bottom
Overlap with important right whale foraging habitats,Overlap with important right whale foraging habitats,
increased vessel strike and noise risksincreased vessel strike and noise risks
Rapid buildout in patchwork of areasRapid buildout in patchwork of areas
Scientific survey mitigation requiredScientific survey mitigation required

  
  

          
  

State of the Ecosystem Summary 2023:State of the Ecosystem Summary 2023:

Risks to meeting fishery management objectivesRisks to meeting fishery management objectives
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Climate*: 6 Climate*: 6 lowlow, 3 , 3 low-modlow-mod, 4 , 4 mod-highmod-high, 1 , 1 highhigh risk risk

Multiple drivers with different impacts by speciesMultiple drivers with different impacts by species

Seasonal estuarine conditions affect life stagesSeasonal estuarine conditions affect life stages
of striped bass, blue crabs, summer flounder,of striped bass, blue crabs, summer flounder,
black sea bass differentlyblack sea bass differently

Ocean acidification approaching sensitivityOcean acidification approaching sensitivity
thresholds in commercial shellfish habitatsthresholds in commercial shellfish habitats

Gulf stream warm core rings more abundant,Gulf stream warm core rings more abundant,
important to shortfin squid availabilityimportant to shortfin squid availability

  
  
          

*Climate vulnerability and Distribution Shift risk levels from climate vulnerability*Climate vulnerability and Distribution Shift risk levels from climate vulnerability
analysis analysis ((Hare et al., 2016Hare et al., 2016))

DistShift*: 2 DistShift*: 2 lowlow, 9 , 9 mod-highmod-high, 3 , 3 highhigh risk species risk species

Managed species shifts already impactingManaged species shifts already impacting
allocation discussionsallocation discussions

New Indicator: protected species shiftsNew Indicator: protected species shifts

Implications: Climate change and Mid-Atlantic managed speciesImplications: Climate change and Mid-Atlantic managed species
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Risk LevelRisk Level DefinitionDefinition

LowLow
No trend and low variability inNo trend and low variability in
revenuerevenue

Low-ModerateLow-Moderate
Increasing or high variability inIncreasing or high variability in
revenuerevenue

Moderate-HighModerate-High
Significant long term revenueSignificant long term revenue
decreasedecrease

HighHigh
Significant recent decrease inSignificant recent decrease in
revenuerevenue

Ranked moderate-high risk due to the significant long termRanked moderate-high risk due to the significant long term
revenue decreaserevenue decrease Key: Black = Revenue of all species combined; Key: Black = Revenue of all species combined; Red =Red =

Revenue of MAFMC managed speciesRevenue of MAFMC managed species

State of the Ecosystem → MAFMC Risk assessent example: Commercial revenueState of the Ecosystem → MAFMC Risk assessent example: Commercial revenue

This element is applied at the ecosystem level. Revenue serves as a proxy for commercial profits.This element is applied at the ecosystem level. Revenue serves as a proxy for commercial profits.

Risk element: Risk element: CommRevCommRev, unchanged, unchanged

SOE Implications:SOE Implications: Recent change driven by benthos. Monitor changes in climate and landings drivers: Recent change driven by benthos. Monitor changes in climate and landings drivers:

Climate risk element: Climate risk element: SurfclamsSurfclams and  and ocean quahogsocean quahogs are sensitive to ocean warming and acidification. are sensitive to ocean warming and acidification.
pH in surfclam summer habitat is approaching, but not yet at, pH affecting surfclam growthpH in surfclam summer habitat is approaching, but not yet at, pH affecting surfclam growth
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Species level risk elementsSpecies level risk elements

SpeciesSpecies AssessAssess FstatusFstatus BstatusBstatus FW1PredFW1Pred FW1PreyFW1Prey FW2PreyFW2Prey ClimateClimate DistShiftDistShift EstHabitatEstHabitat

Ocean QuahogOcean Quahog lowestlowest lowestlowest lowestlowest lowestlowest lowestlowest lowestlowest highesthighest modhighmodhigh lowestlowest

SurfclamSurfclam lowestlowest lowestlowest lowestlowest lowestlowest lowestlowest lowestlowest modhighmodhigh modhighmodhigh lowestlowest

Summer flounderSummer flounder lowestlowest lowestlowest lowmodlowmod lowestlowest lowestlowest lowestlowest lowmodlowmod modhighmodhigh highesthighest

ScupScup lowestlowest lowestlowest lowestlowest lowestlowest lowestlowest lowestlowest lowmodlowmod modhighmodhigh highesthighest

Black sea bassBlack sea bass lowestlowest lowestlowest lowestlowest lowestlowest lowestlowest lowestlowest modhighmodhigh modhighmodhigh highesthighest

Atl. mackerelAtl. mackerel lowestlowest highesthighest highesthighest lowestlowest lowestlowest lowestlowest lowmodlowmod modhighmodhigh lowestlowest

Chub mackerelChub mackerel highesthighest lowmodlowmod lowmodlowmod lowestlowest lowestlowest lowestlowest nana nana lowestlowest

ButterfishButterfish lowestlowest lowestlowest lowmodlowmod lowestlowest lowestlowest lowestlowest lowestlowest highesthighest lowestlowest

Longfin squidLongfin squid lowmodlowmod lowmodlowmod lowmodlowmod lowestlowest lowestlowest lowmodlowmod lowestlowest modhighmodhigh lowestlowest

Shortfin squidShortfin squid highesthighest lowmodlowmod lowmodlowmod lowestlowest lowestlowest lowmodlowmod lowestlowest highesthighest lowestlowest

Golden tilefishGolden tilefish lowestlowest lowestlowest lowmodlowmod lowestlowest lowestlowest lowestlowest modhighmodhigh lowestlowest lowestlowest

Blueline tilefishBlueline tilefish highesthighest highesthighest modhighmodhigh lowestlowest lowestlowest lowestlowest modhighmodhigh lowestlowest lowestlowest

BluefishBluefish lowestlowest lowestlowest lowmodlowmod lowestlowest lowestlowest lowestlowest lowestlowest modhighmodhigh highesthighest

Spiny dogfishSpiny dogfish lowestlowest highesthighest lowmodlowmod lowestlowest lowestlowest lowestlowest lowestlowest highesthighest lowestlowest

MonkfishMonkfish highesthighest lowmodlowmod lowmodlowmod lowestlowest lowestlowest lowestlowest lowestlowest modhighmodhigh lowestlowest

Unmanaged forageUnmanaged forage nana nana nana lowestlowest lowmodlowmod lowmodlowmod nana nana nana

Deepsea coralsDeepsea corals nana nana nana lowestlowest lowestlowest lowestlowest nana nana nana

RT assessment decreased Spiny dogfish RT assessment decreased Spiny dogfish AssessAssess, risk to low and increased , risk to low and increased FstatusFstatus
risk to highrisk to high
RT assessment decreased bluefish RT assessment decreased bluefish BstatusBstatus risk from high to low-moderate risk from high to low-moderate
RT assessment increased Illex RT assessment increased Illex AssessAssess risk from low-moderate to high risk from low-moderate to high

Ecosystem level risk elementsEcosystem level risk elements

SystemSystem EcoProdEcoProd CommRevCommRev RecValRecVal FishRes1FishRes1 FishRes4FishRes4 FleetDivFleetDiv SocialSocial ComFoodComFood RecFoodRecFood

Mid-AtlanticMid-Atlantic lowmodlowmod modhighmodhigh lowestlowest lowestlowest modhighmodhigh lowestlowest lowmodlowmod highesthighest modhighmodhigh

Recreational value risk decreased from low-moderate to lowRecreational value risk decreased from low-moderate to low

Species and Sector level risk elementsSpecies and Sector level risk elements

SpeciesSpecies MgtControlMgtControl TecInteractTecInteract OceanUseOceanUse RegComplexRegComplex DiscardsDiscards AllocationAllocation

Ocean Quahog-COcean Quahog-C lowestlowest lowestlowest lowmodlowmod lowestlowest modhighmodhigh lowestlowest
Surfclam-CSurfclam-C lowestlowest lowestlowest lowmodlowmod lowestlowest modhighmodhigh lowestlowest
Summer flounder-RSummer flounder-R modhighmodhigh lowestlowest lowmodlowmod modhighmodhigh highesthighest highesthighest
Summer flounder-CSummer flounder-C lowmodlowmod modhighmodhigh lowmodlowmod modhighmodhigh modhighmodhigh lowestlowest
Scup-RScup-R lowmodlowmod lowestlowest lowmodlowmod modhighmodhigh modhighmodhigh highesthighest
Scup-CScup-C lowestlowest lowmodlowmod modhighmodhigh modhighmodhigh modhighmodhigh lowestlowest
Black sea bass-RBlack sea bass-R highesthighest lowestlowest modhighmodhigh modhighmodhigh highesthighest highesthighest
Black sea bass-CBlack sea bass-C highesthighest lowmodlowmod highesthighest modhighmodhigh highesthighest lowestlowest
Atl. mackerel-RAtl. mackerel-R lowmodlowmod lowestlowest lowestlowest lowmodlowmod lowestlowest lowestlowest
Atl. mackerel-CAtl. mackerel-C lowestlowest lowmodlowmod modhighmodhigh highesthighest lowmodlowmod highesthighest
Butterfish-CButterfish-C lowestlowest lowmodlowmod modhighmodhigh modhighmodhigh modhighmodhigh lowestlowest
Longfin squid-CLongfin squid-C lowestlowest modhighmodhigh highesthighest modhighmodhigh highesthighest lowestlowest
Shortfin squid-CShortfin squid-C lowmodlowmod lowmodlowmod lowmodlowmod modhighmodhigh lowestlowest highesthighest
Golden tilefish-RGolden tilefish-R nana lowestlowest lowestlowest lowestlowest lowestlowest lowestlowest
Golden tilefish-CGolden tilefish-C lowestlowest lowestlowest lowestlowest lowestlowest lowestlowest lowestlowest
Blueline tilefish-RBlueline tilefish-R lowmodlowmod lowestlowest lowestlowest lowmodlowmod lowestlowest lowestlowest
Blueline tilefish-CBlueline tilefish-C lowmodlowmod lowestlowest lowestlowest lowmodlowmod lowestlowest lowestlowest
Bluefish-RBluefish-R lowmodlowmod lowestlowest lowestlowest lowmodlowmod modhighmodhigh highesthighest
Bluefish-CBluefish-C lowestlowest lowestlowest lowmodlowmod lowmodlowmod lowmodlowmod lowestlowest
Spiny dogfish-RSpiny dogfish-R lowestlowest lowestlowest lowestlowest lowestlowest lowestlowest lowestlowest
Spiny dogfish-CSpiny dogfish-C lowestlowest modhighmodhigh modhighmodhigh modhighmodhigh lowmodlowmod lowestlowest
Chub mackerel-CChub mackerel-C lowestlowest lowmodlowmod lowmodlowmod lowmodlowmod lowestlowest lowestlowest
Unmanaged forageUnmanaged forage lowestlowest lowestlowest modhighmodhigh lowestlowest lowestlowest lowestlowest
Deepsea coralsDeepsea corals nana nana modhighmodhigh nana nana nana

Management section not updated--to be revised this yearManagement section not updated--to be revised this year

EAFM Risk Assessment: 2023 Update (all methods to be reviewed/revised this year)EAFM Risk Assessment: 2023 Update (all methods to be reviewed/revised this year)
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How is MAFMC using the risk assessment?How is MAFMC using the risk assessment?

Based on risk assessment, the Council selectedBased on risk assessment, the Council selected
summer flounder as high-risk fishery forsummer flounder as high-risk fishery for
conceptual modelingconceptual modeling

Council proceeding with management strategyCouncil proceeding with management strategy
evaluation (MSE) addressing evaluation (MSE) addressing recreational fisheryrecreational fishery
discardsdiscards using information from conceptual using information from conceptual
modeling.modeling.
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https://www.mafmc.org/actions/summer-flounder-mse


MSE results: can improve on current management, but distribution shifts lower expectationsMSE results: can improve on current management, but distribution shifts lower expectations

August MAFMC briefing materialsAugust MAFMC briefing materials and  and full results on the webfull results on the web
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https://www.mafmc.org/s/Tab02_Summer-Flounder-MSE_2022-08.pdf
https://gavinfay.github.io/fluke-mafmc-recdisc/summary-metrics.html


System level decisions: Are we observing multispeciesSystem level decisions: Are we observing multispecies
shifts?shifts?

Indicator: fish conditionIndicator: fish condition

Indicator: fish productivity anomaly →Indicator: fish productivity anomaly →

Implications: Species in the MAB had mixed condition in 2022.Implications: Species in the MAB had mixed condition in 2022.
Fish productivity based on surveys and assessments has beenFish productivity based on surveys and assessments has been
below average.below average.
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Reviewed new information and agreed with proposals:Reviewed new information and agreed with proposals:

Updated data inputs (menhaden)Updated data inputs (menhaden)
Discard estimation still in progressDiscard estimation still in progress
Comparisons of data sourcesComparisons of data sources
Calculate new thresholds using regional ecosystemCalculate new thresholds using regional ecosystem
productivityproductivity
Simulation test thresholds within ecosystem model AtlantisSimulation test thresholds within ecosystem model Atlantis

Previous SSC discussion:Previous SSC discussion:

Thresholds define a "safe operating space"Thresholds define a "safe operating space"
Define the bounds where fishing causes poor systemDefine the bounds where fishing causes poor system
performanceperformance
Identify tradeoffs across species within the safe zoneIdentify tradeoffs across species within the safe zone

Provide advice on options to correct ecosystem overfishingProvide advice on options to correct ecosystem overfishing
Use social benefits to measure outcomesUse social benefits to measure outcomes

What information would be most useful in decision making?What information would be most useful in decision making?

System level decisions: Ecosystem Overfishing IndicatorsSystem level decisions: Ecosystem Overfishing Indicators

Operational thresholds for management?Operational thresholds for management?
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Management decisionsManagement decisions

1. 1. What are our issues and goals?What are our issues and goals?
2. 2. Current decisionsCurrent decisions

Stock assessmentsStock assessments
Advice on catch levelsAdvice on catch levels
Harvest control rulesHarvest control rules

3. 3. New (current) decisionsNew (current) decisions
Habitat change or restorationHabitat change or restoration
Changing species distribution andChanging species distribution and
interactionsinteractions
Tradeoffs between fisheriesTradeoffs between fisheries
Tradeoffs between ocean useTradeoffs between ocean use
sectorssectors

Methods and toolsMethods and tools

1. 1. Stakeholder engagement, surveys, strategic planningStakeholder engagement, surveys, strategic planning
2. 2. Add information to current processAdd information to current process

Ecosystem ToRs, overviews, ESP, SOEEcosystem ToRs, overviews, ESP, SOE
Risk or uncertainty assessmentsRisk or uncertainty assessments
Management strategy evaluationManagement strategy evaluation

3. 3. Integrate across current processesIntegrate across current processes
Risk assessmentRisk assessment
Conceptual modelsConceptual models
Scenario planningScenario planning
MSE (again)MSE (again)

Entry points for ecosystem information in management decisions: where to start?Entry points for ecosystem information in management decisions: where to start?

Focus on developing Focus on developing decision processesdecision processes that are able to use ecosystem information that are able to use ecosystem information

Collaborative, iterative process between scientists, managers, stakeholdersCollaborative, iterative process between scientists, managers, stakeholders
Multispecies and system level indicators of productivity change or overexploitationMultispecies and system level indicators of productivity change or overexploitation

State of the Ecosystem data on github State of the Ecosystem data on github https://github.com/NOAA-EDAB/ecodatahttps://github.com/NOAA-EDAB/ecodata
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US EBFM PolicyUS EBFM Policy, , US EBFM RoadmapUS EBFM Roadmap
US Integrated Ecosystem AssessmentsUS Integrated Ecosystem Assessments
Northeast US Ecosystem ReportsNortheast US Ecosystem Reports
Ecosystem Report Technical DocumentationEcosystem Report Technical Documentation
ecodata R packageecodata R package

MAFMC SSCMAFMC SSC
MAFMC EAFMMAFMC EAFM
MAFMC EAFM Summer Flounder MSEMAFMC EAFM Summer Flounder MSE

Slides available at Slides available at https://noaa-edab.github.io/presentationshttps://noaa-edab.github.io/presentations
Contact: Contact: Sarah.Gaichas@noaa.govSarah.Gaichas@noaa.gov

Additional resourcesAdditional resources

ReferencesReferences

Bastille, K. et al.Bastille, K. et al. (2021). "Improving the IEA Approach Using Principles of Open Data Science". In:  (2021). "Improving the IEA Approach Using Principles of Open Data Science". In: Coastal ManagementCoastal Management 49.1. Publisher: Taylor & Francis _ eprint: 49.1. Publisher: Taylor & Francis _ eprint:
https://doi.org/10.1080/08920753.2021.1846155https://doi.org/10.1080/08920753.2021.1846155, pp. 72-89. ISSN: 0892-0753. DOI: , pp. 72-89. ISSN: 0892-0753. DOI: 10.1080/08920753.2021.184615510.1080/08920753.2021.1846155. URL: . URL: https://doi.org/10.1080/08920753.2021.1846155https://doi.org/10.1080/08920753.2021.1846155 (visited on Apr. (visited on Apr.
16, 2021).16, 2021).

DePiper, G. S. et al.DePiper, G. S. et al. (2017). "Operationalizing integrated ecosystem assessments within a multidisciplinary team: lessons learned from a worked example". En. In:  (2017). "Operationalizing integrated ecosystem assessments within a multidisciplinary team: lessons learned from a worked example". En. In: ICES Journal of MarineICES Journal of Marine
ScienceScience 74.8, pp. 2076-2086. ISSN: 1054-3139. DOI:  74.8, pp. 2076-2086. ISSN: 1054-3139. DOI: 10.1093/icesjms/fsx03810.1093/icesjms/fsx038. URL: . URL: https://academic.oup.com/icesjms/article/74/8/2076/3094701https://academic.oup.com/icesjms/article/74/8/2076/3094701 (visited on Mar. 09, 2018). (visited on Mar. 09, 2018).

DePiper, G. et al.DePiper, G. et al. (2021). "Learning by doing: collaborative conceptual modelling as a path forward in ecosystem-based management". In:  (2021). "Learning by doing: collaborative conceptual modelling as a path forward in ecosystem-based management". In: ICES Journal of Marine ScienceICES Journal of Marine Science. ISSN: 1054-3139.. ISSN: 1054-3139.
DOI: DOI: 10.1093/icesjms/fsab05410.1093/icesjms/fsab054. URL: . URL: https://doi.org/10.1093/icesjms/fsab054https://doi.org/10.1093/icesjms/fsab054 (visited on Apr. 15, 2021). (visited on Apr. 15, 2021).

Gaichas, S. K. et al.Gaichas, S. K. et al. (2018). "Implementing Ecosystem Approaches to Fishery Management: Risk Assessment in the US Mid-Atlantic". In:  (2018). "Implementing Ecosystem Approaches to Fishery Management: Risk Assessment in the US Mid-Atlantic". In: Frontiers in Marine ScienceFrontiers in Marine Science 5. ISSN: 2296-7745. DOI: 5. ISSN: 2296-7745. DOI:
10.3389/fmars.2018.0044210.3389/fmars.2018.00442. URL: . URL: https://www.frontiersin.org/articles/10.3389/fmars.2018.00442/abstracthttps://www.frontiersin.org/articles/10.3389/fmars.2018.00442/abstract (visited on Nov. 20, 2018). (visited on Nov. 20, 2018).

Gaichas, S. K. et al.Gaichas, S. K. et al. (2016). "A Framework for Incorporating Species, Fleet, Habitat, and Climate Interactions into Fishery Management". In:  (2016). "A Framework for Incorporating Species, Fleet, Habitat, and Climate Interactions into Fishery Management". In: Frontiers in Marine ScienceFrontiers in Marine Science 3. ISSN: 2296-7745. 3. ISSN: 2296-7745.
DOI: DOI: 10.3389/fmars.2016.0010510.3389/fmars.2016.00105. URL: . URL: https://www.frontiersin.org/articles/10.3389/fmars.2016.00105/fullhttps://www.frontiersin.org/articles/10.3389/fmars.2016.00105/full (visited on Apr. 29, 2020). (visited on Apr. 29, 2020).

Hare, J. A. et al.Hare, J. A. et al. (2016). "A Vulnerability Assessment of Fish and Invertebrates to Climate Change on the Northeast U.S. Continental Shelf". In:  (2016). "A Vulnerability Assessment of Fish and Invertebrates to Climate Change on the Northeast U.S. Continental Shelf". In: PLOS ONEPLOS ONE 11.2, p. e0146756. ISSN: 1932-6203. 11.2, p. e0146756. ISSN: 1932-6203.
DOI: DOI: 10.1371/journal.pone.014675610.1371/journal.pone.0146756. URL: . URL: http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0146756http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0146756 (visited on Mar. 01, 2016). (visited on Mar. 01, 2016).

Muffley, B. et al.Muffley, B. et al. (2021). "There Is no I in EAFM Adapting Integrated Ecosystem Assessment for Mid-Atlantic Fisheries Management". In:  (2021). "There Is no I in EAFM Adapting Integrated Ecosystem Assessment for Mid-Atlantic Fisheries Management". In: Coastal ManagementCoastal Management 49.1. Publisher: Taylor & Francis 49.1. Publisher: Taylor & Francis
_ eprint: _ eprint: https://doi.org/10.1080/08920753.2021.1846156https://doi.org/10.1080/08920753.2021.1846156, pp. 90-106. ISSN: 0892-0753. DOI: , pp. 90-106. ISSN: 0892-0753. DOI: 10.1080/08920753.2021.184615610.1080/08920753.2021.1846156. URL: . URL: https://doi.org/10.1080/08920753.2021.1846156https://doi.org/10.1080/08920753.2021.1846156 (visited (visited
on Apr. 16, 2021).on Apr. 16, 2021). 28 / 2928 / 29

https://www.fisheries.noaa.gov/resource/document/ecosystem-based-fisheries-management-policy
https://www.fisheries.noaa.gov/resource/document/ecosystem-based-fisheries-management-road-map
https://www.integratedecosystemassessment.noaa.gov/
https://www.fisheries.noaa.gov/new-england-mid-atlantic/ecosystems/state-ecosystem-reports-northeast-us-shelf
https://noaa-edab.github.io/tech-doc
https://github.com/noaa-edab/ecodata
https://www.mafmc.org/ssc
https://www.mafmc.org/eafm
https://www.mafmc.org/actions/summer-flounder-mse
https://noaa-edab.github.io/presentations
mailto:Sarah.Gaichas@noaa.gov
https://doi.org/10.1080/08920753.2021.1846155
https://doi.org/10.1080%2F08920753.2021.1846155
https://doi.org/10.1080/08920753.2021.1846155
https://doi.org/10.1093%2Ficesjms%2Ffsx038
https://academic.oup.com/icesjms/article/74/8/2076/3094701
https://doi.org/10.1093%2Ficesjms%2Ffsab054
https://doi.org/10.1093/icesjms/fsab054
https://doi.org/10.3389%2Ffmars.2018.00442
https://www.frontiersin.org/articles/10.3389/fmars.2018.00442/abstract
https://doi.org/10.3389%2Ffmars.2016.00105
https://www.frontiersin.org/articles/10.3389/fmars.2016.00105/full
https://doi.org/10.1371%2Fjournal.pone.0146756
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0146756
https://doi.org/10.1080/08920753.2021.1846156
https://doi.org/10.1080%2F08920753.2021.1846156
https://doi.org/10.1080/08920753.2021.1846156


Questions?Questions?

Thank youThank you
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