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State of the Ecosystem - Mid-Atlantic

Current revision:
. Ecompem Dynarcics and Assesemend franch, Northesst Fuakeries Soenoe Cenler
new outline S

Contomts

Oversll View of the Bovsyviom

Concvpland pesdel of covmywienn rodadsonsbag e
Povwywtosn snd Lviag st rwcudcem sSalies

Haman Dovsersbons
lsmwmsrruts mewowewd srd dyendence o Aaberen
Chonate Kk 10 Contad Chmmmmanst b
Spuxue Croapdage
Cossmorcial ¥ ubery Hevease
Cossmorcial $lect DX sersny
Rovvrmibovd qqeetinndine
Masvdtns

NESource species

Heoscurce Spochs
Toonds m Dbcanne
Spevien vaapemitim
Syerre destidntam
Syertew crnadlom

e T L L

Protected species

cosystem base

_ Bigpicture
_ Humans T
_ Resorce species
_ Protected species
_ Ecosystem base
o PhysiesT
- Climate™

/)
N
M NOAAFISHERIES

Commam by jrabimtinity

Spochkn of concern
Saiine inasancide

Vambasgrond ¥ 0d

Lower Trophic Levels
rytagdanitm povednt bm
Harmbal slgy Hooaw
Zingdaskien

Phyvwal Envirverment
Arewasd o marinow bevnpersiom oycke
Lowg tenmm shalwide s sntfarr Lomgeraioars
Regpmal warlne sl ot lonn Sonngaor s
Specien thermand halivtst tromds comtwede
Son warfaoe ounpetat o Sorovat
Stratafiontion seed Saliany

Clismate Lusliows
Gl Strvm Nooh Wall

—
L R~

BN

“x¥ g3z

BE N



Ecological Production Units

B Scotian Shelf
~ | Gulf Of Maine
| Georges Bank
B Mid-Atlantic Bight




Start with an ecosystem conceptual model

Habitat _Interactions
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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.
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Summary: performance relative to objectives

Ecosystem status: Executive summary

We have organized this report using a proposed set of ecosystem-scale objectives derived from US
legislation and current management practioes. We also report single-species status relative to establishoed
objectives and reference points,

Objective Category Indicators reported here

Seafood production Landings by functional group, mariculture

Prolits Revenue by functiomal group

Recreation Numbers of anglers and trips

Employment Indicator under development (see p. 4)

Stability Diversity indices (lishery amd species)

Sociak-Culturasl Community vulnerability, tsshery engagement and reliance
Bloomess Blomnss or abundance from surveys, blomass relative to reference
Productivity Condition and recruitment, fishing mortality relative to reference
Trophic structure Redative blomass of trophic groups

Habitat Thermal habitat volume, physical properites
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Page 2-3 narrative MAFMC and Joint Stocks

synthesizes all key
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How to read the plots
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Recreational participation, 10°n

Significant long term trend
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Functional groups of species

Group N speches Major spocies in the group
A: Benthos @ 7 @ O scallops, surfclam, quabog, mussels, whelks, conchs, sand
doliars and urchins
B: Mesoplanktivores S 6 o Atlhantic mackerel, butterfish, Atantic herring, river
N < hertings and shad
C: Macroplanktivore ¢ 6 >==¢ longfin and shortfin squids, white hake, searobins, sculpin,
- =2 Jumpfish
D: Macrozoo- piscivores 12 clearnose, little, and smooth skates, sinooth dogfish,

‘. buckler dory, blackbelly rosefish, redfish, windowpane,
' cusk, pollock, red hake, cancer crabs
E: Benthivores %‘24 @8BS ok xen basy, scup, tilefish, tautog, cunner, blue crab,
47> Cred crab, lobster, ocean pout, haddock, yellowtadl winter
&~ and witch flounders, barnoor skate, other crabs
=2 13 spiny dogfish, summer Bounder, bluefish, striped bass,
‘t et | wenkfish, monkfish, winter and thorny skates, silver and
—16\?‘4 offshore hake, Atlantic cod and halibut, fourspot founder

F: Pescivores
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Seafood production objective

e Long termincreases 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 o
address ecosystem-level %
objectives. e

Year

Commercial Landings, 103mt
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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

Amount sold, n x 10°

clam aquaculture 0 -

. 20|06 20|1 0 20|1 4
production Year
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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.

Commercial Revenue, million inflation adjusted $US

1 1 1 1
1970 1980 1990 2000 2010
Year

s

g

& NOAAFISHERIES



Recreational opportunities objective

« Recreational opportunities
from fishing have also
increased over the long term,

according to numbers of : =qA
anglers (A) and angler trips (B). 5 s foA . .. - j\

« However, there has been a i Bt T“"TV - - - -

significant decline overthe ~ § %] B
past 10 years which may have § -

tional participat 10

R

started with the 2008 economic — T
collapse, though recovery of 1950 1990 20 2010
recreational indices has not

matched recovery in the wider

economy.
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Human community characteristics and risks

A 25 L Y : . B 4
* Mid Atlantic U
communities have
a high reliance on Commercial Recreational
both commercial engagement engagement
and recreational
fisheries. 3s5* N g
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Human community characteristics and risks

A B C
Sea level Climate Catch
rise risk vulnerability diversity
e High/Very High
® Moderade
o Low
O Mownd
* High
o Meduwmtgh e <SIM ® low
. * Moderale O S$IM -S1OM o Moderate
a5 N * Low O >S$10M * Hogh
75 W 70° W 75 W W TS W 700 W

» 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.
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Stability objective

o 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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Commercial fleet diversity

Shannon index
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Survey biomass, kg tow™’

Biomass and trophic structure: survey trends

Fall Spring
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Biomass and trophic structure: diversity

* Species diversity also has a
significant recent increase only
during the spring survey
(although patterns are similar
between seasons).

Expected n species / 100 fish
o

| | | | |
1970 1980 1990 2000 2010
Year
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Fish productivity: condition, reproduction

Fish weight per length dropped in 2000, Aggregate numbers of small fish per large
recovering recently? fish biomass on the survey declining?
1995 2000 2005 2010 2015

weakfish . M Mid. Atlantic Bight

weakfish , F
summer flounder . M .
summer flounder , F
spiny dogfish , M

spiny dogfish | F

smooth dogfish . M
smooth dogfish , F 51

- III
N |
7 ---ll--

butterfish
bluefish

biack sea bass , M _5-

black sea bass , F

1980 1990 2000 2010

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

»  While there are few time 2 500
series for protected species, £ 430 -
the North Atlantic right £ 330

S 550 -

whale may be declining
over the most recent few
years after a slow but steady
Increase.

[ [ [ [ [
1990 1995 2000 2005 2010
Year

o N
Q Q

« Further, signals from the
wider northwest Atlantic
suggest a decrease in
forage fish energy content.

» Fe o
-] o Qo

Energy density (kJ g wet wt)

Year
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Base of the food web: shifts in timing

1970s versus Recent bloom timing Centropages typicus abundance
)y over time: A spring, B fall
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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.
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Sea Surface Temperature, °C

Temperature and Climate conditions

Mid-Atlantic bottom temperature

Mid-Atlantic 2016 seasonal surface temperature A: April and B: October
o | Middle Atiantic Bight o Z T A
8 S 77
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« 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
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« 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.
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Temperature and Climate conditions

.| A VAV
i: . f\ _,‘.'gﬂudewr' I ‘ &
« Many MAFMC ;:E‘;‘I' | . . )
managed species 1 A N >
have shifted SR\ |

~

northeastward
along the coast.

Along shelf distance, 10% km

g

Py T T T T T
{@ : NOAA FISHER'ES 1970 1980 1 9@0 2000 2010
“"uwusc"‘ﬁ ear

# S



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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Gulf Stream North Wall, °latitu
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Website: http://www.nefsc.noaa.qov/ecosys/
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Next steps for EAFM

Following from the 2016 Policy
Guidance Document



Framework for addressing interactions

RISK ASSESSMENT:

II PRIORITIZE WHAT ARE THE HIGHEST RISK

?
_ INTERACTIONS:

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

REFINE

MANAGEMENT STRATEGY
EVALUATION:
WHICH STRATEGIES PERFORM
BEST?

ANALYZE

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




Biological Sensitivity

Very High

High

Moderate

Low Moderate Hgh Very High

Climate Exposure



assess food dist  alloca-
Fstatus Bstatus type  discards web  climate shifts tion  habitat




Council/stakeholder process
Specifies MISE objectives,
Performance measures,
Range of strategies

Scientists
develop tools

* Tradeoffs between
objectives
* Potential management PRI
measures
strategy performance
considering
* key interactions
* risks
* uncertainties




Advancing the risk assessment

e EOP met July 2016, added risk categories

* NEFSCSSB documentedrisks specific to Mid
Atlantic communities in January 2017
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Advancing the risk assessment

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

 Work with ICES WGNARS group this year

Commercial Revenue, million inflation adjusted $US

Revenue

Employment

Seafood

Production
Habitat

Climate



