
State of the Ecosystem Report: 
Mid-Atlantic

Northeast 
Fisheries 
Science Center Sarah Gaichas, reporting on behalf 

of many contributors

Mid-Atlantic Fishery Management Council 
11 April 2018



Ecosystem reporting: Big picture
• Highlight 

linkages
• Understand 

how human 
well-being is 
affected by 
changing 
conditions

2



Conceptual Model



Summary: performance relative to objectives 



Revised outline; synthesis across indicators
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Big picture

Human dimensions

Protected species-
fishery interactions

Resource Species

Ecosystem conditions 
and productivity



Page 2-4 narrative 
synthesizes all 
key results.
Single species 
objectives:

The MAFMC is 
meeting objectives at 
the managed species 
level for most stocks, 
with two exceeding the 
target F rate, one 
below the B threshold, 
and several having 
unknown status



Changes for 2018

• Updated all indicators; additional info on HABs as requested by SSC
• Work in progress section (indicators requested by MAFMC)



Time series approach for SOE 2018

Updated statistical approach
• Mechanism to consider 

nonlinear trends 
• Not assessing significance for 

less than 30 years

2016-2017

2017-2018



How to read the plots
Most recent 

10 yearsSignificant long term trend

Long term 
average

In some plots, such as this one, two series:

Total for indicator
Mid-Atlantic managed subset of indicator

Long term 
average



Seafood production objective
• Declines overall and in commercial planktivores, MAFMC benthos
• Increase MAFMC benthivores

Seafood production: commercial

Seafood production: recreational

Seafood production: commercial



Seafood production objective

• Maryland and New Jersey 
aquaculture data added

• Virginia dominates 
aquaculture production of 
oysters, with production 
increasing in Maryland. 

• Virginia leads the nation in 
hard clam aquaculture 
production, no trend



Profits objective
• Commercial revenues increased 

overall, decreased for MAFMC 
species. 

• Decomposes change due to 
landings volume and price

• Recent revenue increases 
driven by high price for 
benthos (clams, scallops)

Bennet indicator



Recreational opportunities objective

• Recreational opportunities
from fishing increased from 
the 1990s to 2007, according 
to numbers of anglers (A) and 
angler trips (B). 

• However, there has been a 
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. 



Stability objective

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

• These show no 
significant trends in the 
Mid-Atlantic, with relative 
stability in species 
revenue recently. 

Number of fleets

Fleet revenue diversity

Species revenue diversity



Fishery reliant and socially vulnerable communities



Community reliance on climate-vulnerable species



Risks to communities: Harmful Algal Blooms (HABs)

4/11/2018

Occurrence of all blooms 
at concentrations 
warranting action by the 
Virginia Department of 
Health 

Occurrence of C. 
polykrikoides in 
Chesapeake Bay at 
concentrations lethal to 
fish (>300,000 cells per L) 

Chesapeake Bay HABs



Protected species - fishery interactions
Harbor porpoise bycatch

Right whale abundance

2017 Harbor porpoise 
bycatch is lowest in time 
series

Likely due to increased 
compliance and reduced 
fishing efforts

North Atlantic right whale 
population is declining

17 right whale deaths 
reported during 2017



Biomass and trophic structure: survey trends
Fall Spring

• Survey biomass trends for aggregated trophic groups differ in 
the fall and spring. Piscivores have conflicting long term trends 
depending on the season sampled. Seasonally divergent aggregate 
trends require further investigation. 

• . 



Biomass and trophic structure: diversity

• Species diversity based on 
larval fish shows a possible 
decrease only during the spring 
survey, with general stability in 
the fall survey

• The decrease in spring larval 
diversity coincides with an 
increase in the spring 
abundance of sand lance 
larvae, an important prey 
species. 



Indicators for shifting species and habitats
Current thermal habitatCurrent/past density 20-40 year TH projection



Indicators for shifting species and habitats

• New this year at 
MAFMC request: 
which species may 
come into the Mid-
Atlantic?

• Further information 
from fishermen on 
new and uncommon 
species is welcome 
for this report. 



Ecosystem conditions and productivity: 2017

• Warm winter, moderate 
summer, very warm fall

• High primary production (PP) 
during most of 2017 with an 
upward trend since 2004. 

• Not all increased PP may be 
available to higher trophic 
levels. 



Ecosystem indicators for system productivity
Groundfish condition and productivity

Base of the food web: Copeopods and primary production



EAFM Risk Assessment, approved December:
http://www.mafmc.org/s/SOE_MAB_RiskAssess-lzyt.pdf

http://www.mafmc.org/s/SOE_MAB_RiskAssess-lzyt.pdf


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



Additional information available
• Historical and current distributions: 

https://www.nefsc.noaa.gov/ecosys/current-conditions/kernel-density.html

• Thermal habitat projections
https://www.nefsc.noaa.gov/ecosys/climate-change/projected-thermal-habitat/

Website: http://www.nefsc.noaa.gov/ecosys/

https://www.nefsc.noaa.gov/ecosys/current-conditions/kernel-density.html
https://www.nefsc.noaa.gov/ecosys/climate-change/projected-thermal-habitat/
http://www.nefsc.noaa.gov/ecosys/


Next steps

New IEA website 
incoming 

Accessible data for 
all indicators

Analyses, projects, 
and collaborations 
hosted here

How can we better serve the Mid-Atlantic Council? 
Always looking for feedback



Thank you!

Questions?
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