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State of the Ecosystem reports, 2014-2016

• Shorter, targeted at fishery 

management councils

• Similar docs in other regions

• Presented to NEFMC 2014-

2016

• Presented to MAFMC SSC 

September 2016

• To both Councils April 2017
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Current revision: 

new outline
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Start with an ecosystem conceptual model

• Highlight 

linkages

• Understand 

how human 

well-being is 

affected by 

changing 

conditions
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Mid Atlantic

The conceptual model 

outlines linkages 

between the 

environment, habitat, 

the food web, and 

managed species with 

human activities, social 

factors, and objectives. 

Many of the 

components and links 

are represented by 

indicators in the report.



Summary: performance relative to objectives 



Page 2-3 narrative 

synthesizes all key 

results.

Single species 

objectives:
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The MAFMC is 

meeting objectives at 

the managed species 

level for most stocks, 

with one exceeding the 

target F rate and 

several having 

unknown status



How to read the plots
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Functional groups of species



Seafood production objective

• Long term increases with 
recent stability across 
trophic levels, with the 
exception of forage fish 
(mackerel are at a historic low; 
menhaden are not included). 

• These increases are only 
partially driven by MAFMC 
managed species, 
underlining the need to work 
across jurisdictions to 
address ecosystem-level 
objectives.
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Seafood production objective

• The single state (Virginia) 

with aquaculture 

information shows steady 

production of hard clams 

(A) and increasing 

production of oysters (B). 

VA leads the nation in hard 

clam aquaculture 

production
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Profits objective

• Commercial revenues in 
the region mainly show 
long-term increases. 

• However, these increases 
are only partially driven 
by MAFMC managed 
species, underlining the 
need to work across 
jurisdictions to address 
ecosystem-level 
objectives.
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Recreational opportunities objective

• Recreational opportunities
from fishing have also 
increased over the long term, 
according to numbers of 
anglers (A) and angler trips (B). 

• However, there has been a 
significant decline over the 
past 10 years which may have 
started with the 2008 economic 
collapse, though recovery of 
recreational indices has not 
matched recovery in the wider 
economy. 
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Human community characteristics and risks 

• Mid Atlantic 

communities have 

a high reliance on 

both commercial 

and recreational 

fisheries. 

Commercial

engagement

Commercial

reliance

Recreational

engagement

Recreational

reliance



Human community characteristics and risks 

• Species managed by the MAFMC have lower vulnerability to 

climate impacts than other Northeast species. 

• Many of the fishing communities in the region are vulnerable to 

sea level rise, for which exposure is expected to increase. 

Sea level 

rise risk

Climate 

vulnerability

Catch 

diversity



Stability objective

• Stability is addressed with 
indices of commercial 
fleet and species 
revenue diversity. 

• These show long term 
declines in the Mid-
Atlantic, which may raise 
a caution flag for stability 
within the industry, but 
requires further 
investigation into 
mechanisms. 
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Biomass and trophic structure: survey trends
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Fall Spring

• Survey biomass trends for aggregated trophic groups differ in 

the fall and spring, with few significant fall trends and many 

significant spring trends. 



Biomass and trophic structure: diversity

• Species diversity also has a 

significant recent increase only 

during the spring survey 

(although patterns are similar 

between seasons). 
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Fish productivity: condition, reproduction

Fish weight per length dropped in 2000, 

recovering recently?

Aggregate numbers of small fish per large 

fish biomass on the survey declining?

• Additional indicators in this report suggest a note of caution for the 
aggregate productivity of commercial fish species in the region.



Protected species productivity

• While there are few time 

series for protected species, 

the North Atlantic right 

whale may be declining

over the most recent few 

years after a slow but steady 

increase. 

• Further, signals from the 

wider northwest Atlantic 

suggest a decrease in 

forage fish energy content. 
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Base of the food web: shifts in timing
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• Timing of primary production and zooplankton in the Mid-Atlantic may 

be shifting during the year, with a later bloom and increasing spring 

abundance of a major Mid-Atlantic zooplankton species, C. typicus.

1970s versus Recent bloom timing Centropages typicus abundance 

over time: A spring, B fall



Temperature and Climate conditions

• Temperature is increasing in long term sea surface records as 
well as surface and bottom measurements from surveys. The 
seasonal temperature signal also shows sustained warming. 
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Temperature and Climate conditions

• Warming waters have impacts on the ecosystem that can be complex due to 

differential impacts at the species level, including observed shifts in 

species distribution and changes in productivity as thermal habitats shift. 



Temperature and Climate conditions

• Many MAFMC 

managed species 

have shifted 

northeastward 

along the coast. 
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Temperature and Climate conditions

• Regional climate indices 
show a northward 
movement of the Gulf 
Stream north wall which 
can be a local mechanism 
for increased temperature 
and species redistribution. 

• Daily variation in sea 
surface temperature is 
increasing.

• Deep ocean circulation 
is weakening, leading to 
the northward Gulf Stream 
shift and enhancing sea 
level rise.
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Website: http://www.nefsc.noaa.gov/ecosys/
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Next steps for EAFM

(Rich Seagraves sends his regards)



PRIORITIZE

REFINE

ANALYZE

IMPLEMENT/MONITOR

RISK ASSESSMENT:
WHAT ARE THE HIGHEST RISK 

INTERACTIONS?

CONCEPTUAL MODEL:
WHAT IS THE KEY QUESTION? 
WHAT INFO IS NECESSARY?

MANAGEMENT STRATEGY 
EVALUATION:

WHICH STRATEGIES PERFORM 
BEST?

Framework for addressing interactions

EAFM policy guidance document and
Gaichas et al. 2016 
http://journal.frontiersin.org/article/10.3
389/fmars.2016.00105/full

http://journal.frontiersin.org/article/10.3389/fmars.2016.00105/full


Climate risk by 
FMP



Climate risk by 
FMP





Advancing the risk assessment

• EOP met July 2016, added risk categories

• NEFSC SSB documented risks specific to Mid 
Atlantic communities in January 2017



Advancing the risk assessment

• Opportunity: use indicators from State of the 
Ecosystem to inform further risk assessment

• Work with ICES WGNARS group this year
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