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We provide an overview of the Northeast Fisheries Science Center’'s Food Web Dynamics Program (FWDP) and examine

Its products and services in the context of ecosystem-approaches to fisheries management. The FWDP has one of the world’s
largest fish diet databases with data from 1973 to the present for the Northeast U.S. continental shelf. The database contains

approximately 1.5 million records from more t
species within this fish community are genera
combination of these feeding guilds. The FW
various anthropogenic pressures and natural

program review of the FWDP was completed. The review report and summary documents are available upon request.

BACKGROUND

The Food Web Dynamics Program (FWDP) has four main research
objectives: 1) to assess predation mortality relative to fishing mortality
for commercially important fishes; 2) to model species interactions
that influence the status of these stocks; 3) relate diet variability to
changes in population level processes; and 4) to advance our
understanding of the Northeast U.S. continental shelf ecosystem.

The FWDP’s diet database extends over 40 years of sampling,
collecting data from the standardized, multi-species bottom trawl
surveys conducted by the Northeast Fisheries Science Center from
Cape Hatteras, NC, to Nova Scotia (~293,000 km?; Azarovitz 1981;
NEFC 1988). Currently the bulk of the data being examined and
analyzed come from two seasonal (spring and fall) surveys, sampling
approximately 15,000 to 20,000 fish stomachs per year. See Smith
and Link (2010) for more programmatic information.

An important component of understanding fish community structure

and function is knowledge of fish diet and prey fields. These simple

observations provide necessary building blocks for the application of
ecosystem assessments.
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Dietary overlap is moderate for these fishes (mean Schoener’s Index = 0.3).

o

0.2 0.4 0.6
Value

« Major feeding guilds were observed with predators clustering as planktivores,
benthivores, piscivores, and a mixture of amphipod-shrimp-crab-fish feeders.
Note, predator size was excluded given the number of predators considered.

« High overlaps exist among several Gadiformes, skates and some piscivores,
and among some benthivores, black sea bass, longhorn sculpin, and skates/
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Products for Informing Natural Mortality
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EQL: Coppuar = aePTrall -24-Deoyy - 182.5 + aefTsring -24-Dg 0 - 182.5

« Consumption estimated with the gastric evacuation rate method by predator (EQ 1; Eggers 1977,
Elliot & Persson 1978) as C: annual per capita consumption; aefT; gastric evacuation with seasonal
temperatures (T), conservative a, 3 parameters (e.g. Durbin et al. 1983); D: average mass of herring
prey by season; 24: number of hours in a day; 182.5: number of days in a half-year. Multiplied by
annual predator population abundance, per capita consumption is scaled to the population.

* In general, consumption time series tend not to be constant, suggesting time-variant natural
mortality. This is particularly interesting for prey with commercial value as the magnitude also varies
by prey size (e.g. predation of recruits not selected by fishing).

 Whether as absolute measures of removal or indices to gauge trends, these products are informative

for assessing natural mortality and managing fish communities on a continental shelf-wide scale. /
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Small crustaceans, namely decapods and amphipods, are prominent
prey by occurrence and mass.

Unidentified fishes represent another abundant item. Although well
digested, this group is largely composed of Gadiformes, clupeids, and
sand lance.

Euphausiids, annelids, cephalopods (mainly squids), bivalves, and
Ctenophora are also important prey.

nan 197 predators, 615,000 stomachs, and 1,300 different prey items. Most
Ist feeders with broad diets as piscivores, benthivores, planktivores or a
DP aims to identify patterns and processes of fish trophic interactions given

processes occurring over large spatial and temporal scales. In 2009, a formal

1970s
Silver hake- |

Numbers of Stomachs Examined

Spiny dogfish -
Haddock - |
Atlantic cod- |
Butterfish -
Northern shortfin squid-
Red hake- |
Longfin squid- _|
American plaice -
Little skate -
Winter flounder -
Scup-
Yellowtail flounder-
Northern sand lance -
Windowpane -
Witch flounder -
Longhorn sculpin -
White hake -
Acadian redfish-
Pollock -
Goosefish-
Smooth dogfish-
Summer flounder-
Fourspot flounder -
Winter skate -
Black sea bass-
Spotted hake - |
Ocean pout - |
Bluefish - |
Weakfish - |
Spot- 1
Thorny skate- | |
Atlantic croaker-
Alewife -
Gulf stream flounder-
Atlantic argentine -
Fawn cusk-eel-
Sea raven-
Atlantic herring -
Atlantic mackerel -
Atlantic halibut- ||
Blackbelly rosefish- ||
Cusk-
Round herring -
Southern kingfish- |
Atlantic wolffish- ||
Northern kingfish -

0 1000 2000 3000

1990s

Alewife -

Spot-

Ocean pout-
_Atlantic croaker -
Atlantic sharpnose shark -
Atlantic angel shark -
Smooth skate -

Witch flounder-
Atlantic halibut -
Clearnose skate -
Bullnose ray -
Blueback herring -
Gulf stream flounder -
Sandbar shark -
Offshore hake -
Bluntnose stingray -
usk -

Northern searobin -
Southern kingfish -
Spiny butterfly ray -

4000 0

Spiny dogfish -

Silver hake

Silver hake - |

Little skate -
Atlantic herring -
Winter skate -
Fourspot flounder-
Summer flounder-
Atlantic cod -

Red hake-

White hake -
Windowpane -
Spotted hake -
Longhorn sculpin -
Goosefish -
Atlantic mackerel -
Sea raven-
Smooth dogfish-
Weakfish-
Pollock -

Thorny skate -
Bluefish -
Haddock -

Winter flounder-
Yellowtail flounder -
Ocean pout-
American plaice -
Witch flounder -
Butterfish -
Acadian redfish-
Striped bass -
Smooth skate-
Scup-

Clearnose skate-
American shad-
Blueback herring -
Buckler dory -
Black sea bass-
Atlantic halibut -
Spot-

Fawn cusk-eel -

]

0 10000 20000

Sp|n¥ dogfish
Little skate
ummer flounder
; addoc
Winter flounder
Atlantic herring
Fourspot flounder
merican plaice
Spotted hake
Windowpane
Witch flounder
Goosefish
Yellowtail flounder
Butterfish
Winter skate
ed hake
Longhorn sculpin
Atlantic cod
Acadian redfish
Ocean pout
Atlantic mackerel
ea raven
White hake
Smooth dogfnsh
cu
Smooth skate
Barndoor skate
Black sea bass
earnose skate
Blueback herring
Northern searobin
Gulf stream flounder
eakfis
uefish
Blackbelly rosefish
ollock
Fawn cusk-eel
orny skate
American shad
osette skate

30000

« At-sea versus in-lab diet comparisons also help to monitor data quality.

* Juveniles (< 12 cm) are processed in the lab.
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Qecently, we have sampled fewer stomachs per species, but a higher number of species.

* Individuals are sampled by length category either by 6-hour watch (prior to 1992) or by station.
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« The bulk of sampling occurs at sea with macroscopic examination of stomach contents. The data
receive at-sea and in-lab audit checks to insure quality.
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The role of gelatinous zooplankton (GZ) blooms for
the NE shelf fish community in Smith et al. (2016).

Recent Diet Products

40—

X D. vexillum absent X
V¥ D. vexillum present

N
T

Myoxocephalus aenaeus

Astarte undata
Cancer irroratus

19 Q
v % X X
Astarte elliptica Z

v

o
|

Astarte castanea
Harmothoe extenuata
Lepidonotus squamatus
Eualus pusiolus

Nereis zonata

PICO2 (13.9% of total variation)

Pagurus acadianus
Placopecten magellanicus

Sea Stars

Sand Dollar:

S

T T
Sea Cucumbers

Euspira triseriata
Colus stimpsoni

Buccinum undatum

T T
Brittle Stars

A
& a A 5
F Y
ry A
A Y
'Y =

| et | ()
I I 1 T

% Frequency of Occurrence in Stomachs

I
Sea Urchins

AmericanPlI

20— . Cod B
Pandora gouldiana Hyas coarctatus * Egidscﬁ::te
Crepidula plana Crangon septemspinosa OceanPout | °
Strongylocentrotus droebachiensis 107 o gele_ake
culpin F2
Asterias rubens P SmoIi)thDog
51 £ WinterF|
40— | | | '| | - YellowtailFl [
-40 -20 0 20 40 od i Lo
PCO1 (2920A) Of tOtaI Varlatlon) IQISD ‘IQIQO Z‘OIOD 20I1C| ‘IQISO IQIQCI 2CIIDD 20I1C|
3-Year Time Block
« Connecting habitat and invasive species to fish * Fish as benthic samplers in NEFSC ESR

feeding in Smith et al. (2013, 2014).

(2016).

CONCLUSIONS AND RECOMMENDATIONS

With interest in maintaining these priceless data streams, the
FWDP actively contribute to fish stock assessments, peer-reviewed
publications, and diet reports to highlight the value of these data
while establishing multiple internal and external NOAA

collaborations annually.

Monitoring trends in fish trophic interactions and predator
abundances is critical for understanding the fish community
structure of the NE US shelf. These data are central to developing
ecosystem-approaches to fisheries management.

Given our wide knowledge of the trophic interactions and food web
structure of this continental shelf, we will continue to answer
guestions regarding the shape, function, and trends of the fish

community.
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