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Figure 8

Species composition (percentage of mean commercial trawl landings, 1982-1990) per month, in the
Middle Atlantic Bight and southern New England area with a combination of one, two, or three species
from the multispecies assemblage of summer flounder, Paralichthys dentatus, scup, Stenotomus chrysops, and
black sea bass, Centropristis striata. The two species categories include trips landing any combination of two.

were obtained in trips where the two species cooccurred
without summer flounder, yet such trips were infre­
quent. Trips landing all three species had the largest
combination of individual species LPUE and percent
occurrence among all trips.

The number of species landed per trip varied season­
ally. During the winter months, trips with one, two, or
three species were all common (Fig. 8). The number of
trips landing all three species increased slightly during
the spring then fell sharply through the summer months.
Meanwhile, trips landing just one of the three species
(predominantly summer flounder) increased dramati­
cally during the summer months, then declined by
early autumn. The percentage oftrips landing a combi­
nation of two species was relatively constant at 20-30%
throughout the year.

On a smaller spatial scale, data collected by observers
on commercial vessels provided information about spe-

cies cooccurrence, including the smaller discarded fish,
within the area covered during a single otter trawl tow.
Table 2 presents the frequencies of cooccurrence and
CPUE based on the data gathered at sea. Effort in these
tows was directed primarily at summer flounder. Thirty­
two percent of tows caught summer flounder with nei­
ther scup nor black sea bass, at a rate of 489.6 kg/day
fished. In comparison, the frequency of black sea bass
in a single tow without scup or summer flounder was
only 0.5% with CPUE of 26.4 kg/day fished. Scup was
caught equally often alone (16.8% of tows), in combi­
nation with summer flounder (19.3%), or with all three
species (18.1 %). The combination of scup and black
sea bass was the least likely (3.7%), although the high­
est catch rates of scup (4080.0 kg/day) and black sea
bass (122.4 kg/day) were observed from this set of tows.
Similar to the weighout data, 50.7% of the tows caught
at least two of the three species. The lowest catch rates
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of summer flounder and scup occurred when the two
species were caught together without black sea bass.

Table 2
Mean annual catch per unit of effort (CPUE in kg/
day fished) and percent occurrence for species caught
with an associated species, based on total catch per
tow from sea sample tow data (all observed commer­
cial otter trawl tows catching summer flounder, Para­
lichthys dentatus, scup, Stenotomus chrysops, or black
sea bass, Centropristis striata, within the Middle Atlan­
tic Bight and southern New England area, 1989­
1990. Number of tows = 1,211.

CPUE (percent occurrence)

Associated Summer Black
species flounder Scup sea bass

Summer flounder 489.6 1,224.0 105.6
(32.0%) (19.3%) (9.5%)

Scup 391.2 2,256.0 122.4
(19.3%) (16.8%) (3.7%)

Black sea bass 969.6 4,080.0 26.4
(9.5%) (3.7%) (0.5%)

Summer flounder-
Scup-
Black sea bass 710.4 1,980.0 115.2

(18.1%) (18.1%) (18.1%)

Recreational Interactions

Participants in the recreational fishery were most likely
to catch only one species per trip. For 1979-1990, 87.7%
of angler trips catching anyone of the three species
landed only one species (Table 3). Conversely, only
12.3% of the trips landed more than one species. Trips
catching only summer flounder accounted for 48.5% of
the trips whereas scup and black sea bass were caught
alone in 16.4% and 22.8% of trips. The most likely
multispecies combination was summer flounder and
black sea bass, occurring together in 7.5% of trips. Most
of the harvest of each species comprised catches ofonly
one of the three species per trip. An average of 87.7%
of the summer flounder harvest was from catch of that
species only (Table 4). Similarly for scup, an average of
78.8% of the annual catch was from catch of scup only
and 76.0% of the harvest of black sea bass was from
catch of black sea bass only.

Catch rates (number of fish per angler trip) for all
three species were highest in single-species catches.
When scup alone were caught, CPUE was 67% greater
than catch rates based on the most productive
multispecies combination (9.1/angler trip vs. 5.4/an­
gler trip for scup/black sea bass). For black sea bass,
CPUE from single-species trips was nearly twice that of
trips in the most productive multispecies category (4.4/
angler trip vs. 2.2/angler trip for scup/black sea bass)
(Table 4). The catch rate of summer flounder from

Summer flounder catch
Summer flounder 87.7
Summer flounder + Scup 1.0
Summer flounder + Black sea bass 10.8
Summer flounder + Scup + Black sea bass 0.5

Scup catch
Scup 78.8
Scup + Summer flounder 3.5
Scup + Black sea bass 16.2
Scup + Black sea bass + Summer flounder 1.5

Black sea bass catch
Sea bass 76.0
Sea bass + Summer flounder 14.0
Sea bass + Scup 8.7
Sea bass + Summer flounder + SC\lP 1.3

Table 4
Mean percentage of annual recreational dockside
samples of catch (1979-1990) by species, accounted
for by various combinations of catches of summer
flounder, Paralichthys dentatus, scup, Stenotomus
chrysops, or black sea bass, Centropristis striata.

Percent of catchCatch combinations

Associated Summer Black
species flounder Scup sea bass

Summer flounder 3.6 4.6 2.1
(48.5%) (0.9%) (7.5%)

Scup 2.4 9.1 2.2
(0.9%) (16.4%) (3.4%)

Black sea bass 3.3 5.4 4.4
(7.5%) (3.4%) (22.8%)

Summer flounder-
Scup-
Black sea bass 2.4 2.9 1.7

(0.5%) (0.5%) (0.5%)

Table 3
Mean catch per unit of effort (CPUE as number of
fish/angler trip) and percent occurrence of species
combinations within trips from Marine Recreational
Fisheries Statistics Survey dockside sampling data (any
trips landing summer flounder, Paralichthys dentatus,
scup, Stenotomus chrysops, or black sea bass, Centropristis
striata; Middle Atlantic Bight and southern New En­
gland area, 1979-1990).

CPUE (percent occurrence)
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trips in the single-species category was only marginally
higher than from trips in the summer flounder/black
sea bass category (3.6/angler trip vs. 3.3/angler trip).

Discussion

Fisheries for summer flounder, scup, and black sea bass
can be categorized as a winter offshore trawl fishery, an
inshore pot fishery (spring through autumn), and an
inshore recreational fishery (spring, summer, and
autumn). Summer flounder, scup, and black sea bass
are generally distributed throughout the Middle Atlan­
tic Bight and southern New England waters but un­
dergo seasonal migrations (Sherwood and Edwards,
1901; Finkelstein, 1971; Weber and Briggs, 1983). The
migratory patterns of all three species produce two
points in time and space where the degree of overlap in
distributions are greatest: late winter along the edge of
the continental shelf and summer in coastal waters.
Species interactions vary depending on where in the
migratory route the fishery occurs and the type of gear
used in the fishery.

The catch distributions and survey results sugge3t
that the three species disperse across the continental
shelfduring an autumn migration and reaggregate upon
reaching the offshore overwintering grounds. During
the autumn dispersal, effort is directed at summer floun­
der, with less scup or black sea bass bycatch, and conse­
quently the probability oflarge catches ofsummer floun­
der increases. The catch rates for all three species be­
gins to increase during this period and peaks between
October and February when the species assemblage
reaggregates along the edge of the shelf.

Inshore migrations begin earlier in spring for sum­
mer flounder, while scup and black sea bass remain on
the overwintering grounds. During this period, when
the relative abundance of summer flounder in the uver­
wintering area declines, combined scup and black sea
bass LPUE peaks, as does the frequency of trips landing
just two of the three species. Although the catch rates
are high, this delay in the migration is brief and creates
a low annual frequency of encountering just two spe­
cies. Once the spring migration begins for all three
species, catch rates within the commercial trawl fishery
decline. The overall catch rates and frequency of
cooccurrences suggest that the trawl fishery is directed
primarily at summer flounder or scup, with black sea
bass taken as bycatch. The species that dominate the
catch composition during a particular period depends
on gear configuration, variations in population abun­
dance, and market demand.

Following the inshore spring migration, the assem­
blage is concentrated in coastal waters. Habitat usage
appears to differ among the three species: scup and

black sea bass frequent hard bottom and structure;
summer flounder appear to favor sandy or muddy bot­
tom (Bigelow and Schroeder, 1953). Consequently, the
recreational and pot fisheries can target specific habi­
tats and produce single-species catches. By the nature
of the gear, an otter trawl will integrate the catch across
all the bottom covered in a tow and is likely to produce
multispecies catches.

The nature of catches within the recreational and
commercial fisheries suggests that management mea­
sures need to be tailored to address different degrees of
multispecies interactions. Among recreational, trap, and
trawl fisheries, it is only the latter that is truly a
multispecies fishery. Although the multispecies nature
of the trawl fishery varies with season and area, the
chance of harvesting only one of the three species in a
tow averaged less than 50%. This level of interaction
may vary with relative changes in population abun­
dance, yet changes in fishing mortality on one species
will have direct implications for all three. The species
interactions in the trap and recreational fisheries are
relatively minor and these can be considered directed
fisheries. The problem of estimating fishing mortality is
relatively simple for single species within a directed
fishery, but predicting mortality of the targeted species
following changes in regulation or perceived abundance
remains a problem. In either situation, it is apparent
that species interactions within the fisheries are dy­
namic and must be considered in the development of
management strategies.
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