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introduction

Previous studies of the groundfish
stocksa of the continental shelf along the
southeastern United States have generally
been limited to considerations of specific
temporal or spatial aspects of fish abun-
dance and distribution (Powell 1930) or
selective exploratory fishing with a
variety of noncomparable gear (Cusmins
ot al., 1962; Struhsaker 1969a). In addi-
tion, Struhsaker (1969a) described the
general continental shelf physiography,
groundfish habiracs and general fish
species assemblages of the southeastern
U. 5. coast.

This report presents a brief overview
of a comprehengive survey of fishery stocks
based on standardirzed trawling gear and
stations selected randomly within depth
strata over the total survey area. In the
southeastern Atlancie, scaff of tha Marina
Resources Research Institute of South
Carolina Wildlife and Marine Hesourcas
Department comduct Marine Resources Moni-
toring Assessment and Prediction (MARMAP)
surveys between Cape Fear, North Carolina
and Cape Canaveral, Florida in cooperation
with the National Marine Fisheries Service.
This introductory paper raports on the
seasonal depch distribucion and relative
abundance of major groupas of groundfish
collected at depths bertween 10=-366m during
the period of 1973-1975; detailed resulcta
of the survey will be presented elsevhere.
Oblecrives of the study were to 1) identify
the fish species availshle to standard
trawl fishing gear, 2) determine relative
gbundance and discributional pacterns of
benthic fish species, 3) identify and
describe groundfish communities, and
4) document quantitative fisheries infor-

mation for comparison with future resource
monitoring results, These objectives are
particularly important at present because
of anticipated activities on the continen—
tal shelf, including incressed sport and
commercial fish harvest, exploration for
and possibly production of hydrocarbons,
and location of floating nuclear generators
to produce electricity (Burrell 1975).

Methods

A total of 380 trawvl stations was
made on four seasonal cruises (Fall 1973,
Spring 1974, Summer 1974 and Winter 1975)
on the continental shelf and upper slope
between Cape Fear, North Carolima and Cape
Canaveral, Florida, except iIn spring 1974
when sampling extended to Cape Hatteras.
Time between start and completion of
cruises ranged from 23 days (Fall, 1973}
to 85 days (Winter, 1975) during which a
major vessel breakdown occurred. The
sampling schemes, developed by Grosslein
(1968) , consisted of randomly preselected
station locacions with a ser numbar im
each of six depth straca (Fig. 1, 10-18 m;
19-27 m; 28-55 m; 56-110 m: 111-183 m;
184=366 m). Inshore areas within the 10 m
igobath were not routinely sampled.

Collections were made using a 3/4-
scale version of a "Yankee Mo. 36" crawl
(Wilk and Silverman 1976) having a 16.5 m
(54~ft.) footrope,11.9 m (39=ft.) headrope,
and 1.3 em (1/2-in.) stretch mesh cod end-
liner. All trawl tows were made from the
R/V Dolphin, a 32.6 m {107-fr.) converted
tug of about 354 MT (390 tons) displacemsnt
with a 1200 BHP diesel engine and fixed
pitch propealler. Each trawl was of 30
minutes duration at a wvessel speed of 6.5
km/h (3.5 krs), with a wire to depth ratio
of 2.5-3i1 depending on water depth.

The average catch per travl was used
as an index for estimates of relative abun-
dance, although rthe effects of several
large catches on this index must be
considered in analysis. Each species catch
less than 0.45 kg arbitrarily was assigned
a weight of 0.1 kg for the computerized
compilations of the total weight of that
apecles. Standard trawling gear and ran-
domly selected arations within each depth
stratum permitted comparisons of relative
dbundance within the area and with samples
taken with a similar gear by the NMFS
Northeast Figheries Canter norch of Cape
Hatteras.

Chemical and hydrographic measurements
made at each station included a temperature
profile, surface and bottom salinity, dis-
solved oxygen {(0,), amd nutrients (PO, ,

NO. and 510 ). ﬁure complete sampling of
the water calumn at standard hydrographic
depths vas performed ar selected stations
which approximated transects across the
ghelf.
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Figure 1.

Depth strata over the continental shelf and wpper continental slope
of the South Atlantic Bight.



Catch information was grouped by depth
strata for analysis. The depth strata
closely correspond te the continental shelf
physiography mnd groundfish habitats de-
scribed by Struhsaker (1969a). "Open shelf"
gand bottom makes up the largest single

Table 1.
North Carcolina

Struhsaker (196%a)

Present Scudy

habitat in the ares (Table 1). Live or hard
bottoms, features described by Struhsaker
(1969a) and Bearden and McKenzie (1971),
are interspersed within smooth bottom
areas. Knowledge of location and extent of
this habitat is minimal.

Boctom habitat of the continental shelf berween Cape Fear,
and Cape Canaveral, Florida

Evtimated Hinimum Number

Habitat Type Depth Strata (m) Depth Strata (m) Bottom Area (kal) of Tows/Cruise
Coastall 0-18 -4 o

10 - 18 18,083 16
Open-shelf 18 - 55 13 - 27 16,100 16

28 - 55 22,367 20
Live-bottom 18 - 55 19 - 55 6,524 i)
Shel f-edge 55 = 110 56 = 110 4,775 14
Lower-shelf 110 - 183 111 - 183 3,615 10

184 - 366 9,724 10
TOTALS 0 - 183 10 - 366 81,188 b6

Yearshore (0 - 10m).

Combined Catch

Tetal catch for a single cruise during
this study ranged from 2,543 kg (27 kg/tow)
in summer 1974 to 7,684 kg (66 kgftow) in
spring 1974, The average catch per 30-
minute trawl throughout the sample areawvas
45.7 kg.

Relative abundance of the total
demersal fish resource over anannual cycle,
ag indicated by the total weight of fish
caught per trawl, was greatest at depths
betwaan 10 and 27 m (Table 2). Depths

Sampling limited by ship's drafe.

< 10 m could not be adequately sampled due
to vessel drafc. Total catch per trawl by
depth strata and season (Table 2) appeared
to increase progressively from nearshore
(10-18 m) in summer and fall to deeper
waters in winger (19-27 m) and spring (36~
110 m). The mean catch per trawl was
greatest during spring (65.8 kgftow), when
substantial catches of rays and sharks were
taken, especially near Cape Hatteras.
Moderate catches were taken during winter
{66.3 kg/tow) and autumn (37.0 kg/cow).
The smallest catches were taken in summer
(27.4 kglrow).

Table 2. Maan fish ecntch (kg/tow) by hahicar depths
Habitat Depths
Seasonal
Spasans 10-18 m 19-27 = 28-55 = 56-110 m 111-183 = 184=366 m Mean
Fall 1973 7.6 56.5 1.9 14.3 19.1 7T 37.0
Spring 1974 19.6 0.4 65.8 117.6 25.3 1.2 65.8
Eupmer 1974 47.2 6.5 37.8 13.3 12.9 11.3 27.4
Wincer 1973 40.9 97.8 58.4 20.8 231.5 1.3 LE.3
Depth Mean B1.7 61.% 5B.7 58,2 0.5 5.1




Major Fish Groups

Total catch information from bottom
trawls was separated into three major fish
groups: elasmobranche, pelagic telecsts
and demersal teleosts. Although relatively
low numbers of sharks, skates and rays were
eollected in the bottom trawl, such species
greatly distorted the total catch daca for
groundfish because of the relatively large
size of individual specimens. This group
has frequently been regarded as a resource

separate from bony fish species (MacMillan
1964) and iz treated as such here. Sporad-
ically, large catches of highly motile
pelagic species also tend to confuse inter-
pretation of total catch information.
Pelagic fishes were considered a separate
group because they are less valnerable to
the otter trawl than bottom dwalling
species, Those fish which possess bone and
are closely associated with the bottom as
adults were considered demersal bony £ish.

Table 3. Wedghis (kg) of catches of major [ish groups by season

Total No. (L T Palagie Egasonal

Trawls Teleosts Elasmobranchs Teleosts Total Mean
Fall 1973 a7 1.921 756 542 3,119 7.0
Spring 1974 115 1,931 5,307 329 7,563 65,8
Bummer 1974 &8 950 943 494 2,407 27.4
Winter 1975 50 1,668 2,298 _ 229 4,171 46.4
TOTALS 380 b, 446 9,325 1,594 17,365 W3.7

Rays and sharkse contributed most in
terms of blomass to the total catch during
 three aeasons and to the four season total
(Tabla 3}, Catches of this group averaged
24.5 kg per trawl tow over the four seasons
(Table 4). Elasmobranchs were most abun-—
dant in trawl catches during spring, when
a catch of 1,288.6 kg from a single tow
(24X of the tetal catch) occurred in 79 m
of water just south of Cape Hatteras. Over
the annual eycle, catch per tow values were
greatest between depths of 10-18 m and
36=110 m (Table 4). Omitting the single
large eatch mentioned above, the cacch per
triwl tow dropped from 34.4 kg/tow to 12.9
kg/tow in the 56-110 m depth range, which
probably indicates a general decrease in
the catch of rays and sharks with increasing
depth.

Total weipht of demersal bony fish was
less than that of cartilaginous species
except in autumn. Averags catch per tow
throughout the year was 17.0 kg, Catches
vere fairly similar 4n £al1 (22.1 kg/tow),
winter (18.3 kg/tow) and spring (16.8 kg/
toew). In summer they averaged enly 10.8

kg/tow. The decrease in catch per trawl
during summer corresponds to a simllar
decrease for reve and sharks during the
same sgeason. Demersal bony fish were mostc
abundant in the 19-27 m depth range, and
catches decreased with depth.

Pelagic fish species contributed very
lictle to the total cateh, with an average
annual catch per tow of 4.2 kp. Catches
were greatest in summer (5.6 kg/tow) and
fall (6.2 kgfrow) and least in winter (2.5
kg/tow) and spring (2.9 ky/tow). Unlike
the carrilaginous fishes and groundfish,
prlagic specles were most abundant in deap
waters (111-183 m), where their weight
exceeded that of the groundfish. In waters
of 184-366 m, the catch of pelaglc species
exceeded that of both tha cartilaginous and
demersal bony fish combined. The predomi-
nance of pelagic species at deep water
stations may be partly due to the longer
period that trawls are in midwater during
setting and retrieval and to an affinicy
for many species of pelagic fish for Gulf
Stream wnter.

Table 4. Annual mean catch (kgftow) by major fish group and habitat depth

Habitat Depth In Heters

Group

Group 10-18 = 19-37 m 18-85 m 56-110 m 111-183' = 1B6-384 = Hean
Demersal Telesostcs 21.3 30.3 11.0 4.6 1.9 17.0
Elasmobranchs 5.2 26,7 35,4 2.3 0.1 2.5
Pelagic Teleosca 5.2 4.9 s | 1.7 3.1 b2




Diversity

This survey indicates thac diversity
in the habitats sampled is high In this
area (324 identified species). This is
similar to the 307 species reported by
Scruhsaker (196%a). Total species count
is lower than the 355 species previously
reporced from waters of Bouth Carolina
(Bearden 1969), 326 from Georgia (Dehlberg
1975), and 618 from Florida (Briggs 1958).
These studies included nearshore species
and those caught with a variety of gear
types. The diversity of the assemblage
observed during this survey is related to
the overlap of warm temperate and tropical
faunas, together with the interspersion of
small areas of hipgh diversity live-bottom
communities (described by Struhsaker, 196%a,
as areas of broken relief with a rich
sessile invertebrate fauna). The large
number of species found in the 10-55 m
depth range strongly reflects the number of

Takle 5.

species common to the live bottom habitac
within that depth zone (Table 5).

A seasonal shift in maximum numbers of
gpecies from the 10-27 m habitat depth in
gutumn to the 28-110 m depth in spring was
apparent (Table 6), even though a smaller
number of tows was made in deep areas. The
number of apecies collected decreased with
increasing water depth in summer and fall
and was highest at intermediate depths in
winter and spring.

Although an index of diversity relating
to community interrelatienships, stability
and productivity might be helpful for
future fishéries management, standard
indices of diversity have not been
caluclated because of the growing dissatis-
faction with their responsiveness to sample
gize (Peet 1975). 1In this report, the
total number of species is used to document
présently existing community conditions.

Croundfish speclies commonly associated with sand

and live borrom habivat areas of the continentcal
shelf of the southeastern United States

Sand Bottom
Diplectrum formosum
Muterus schoepf i

Synodus {osteis
Monncanthus hispidus

Live Battom
Calames lewcoateun
Fagrus sedects
Lagodon chosboldes
Mlwaboplites aurcrubens
Lucjanus gampechanus®
Haemulon surolineatus
Hacmulon plusiert
Halocanthus bersudensis
Chastodon sp.
Cencropriaris striata
Epinephalus drusscndhayis
Epinephelus niveatus#®
Mycreroperca mlcrolepls®
Mycteroperca phenax®
Chronls encheysurus
Bajocentpgl badliad

*Snappers and groupers wvere poorly represented in catches of the 3/4 Tankee trawl,

Table 6. Total nusber of fish species collected ar vach depth during four sedasons
Habitat Depth in Maters
Season 10-18 m 19-27T m 28=55 = 56-110 & 111-183 = 184=366 =
Fall 1973 102 104 bl Ty 58 23
spring 1974 7 91 102 122 T 4z
Susmar 1974 102 ry ) BS 1] 43 4
Wintar 1975 Ta 55 BS 93 55 32




Major Fish Species

"Importance’ or "value" of a particular
fish population or community may be
expressed either acologically, economical-
ly, or both. Ecological importance implies
significence in community intersctions and
ir seldom related to the potential for use=
fulness to man in terms of available
protein or economic value. The species
contributing the greatest weights to trawl
catches were congidered of ecological sig-
nificance (Table 7). Species of commercial

value are often either pelagic or abundant
only over a small proportion of the total
shelf habicar; neither situation was ade-
quately sampled in this study. These
species are of course important, but com-—
ments must be given with reservations
because of the dearth of Information. We
have chosen one or more species from each
of the major fish groups (cartilaginous,
pelagic bony and demersal bony) and from
each "importance' category for this
preliminary assessment.

Table 7. ‘Teenty apecles ranked by welght of total catch dver four seaddns

spiciEs
'ﬂlult!.‘ feftTouTE
Etenotomus mp.
Mpliobatis freminvillael
Aluterus schonstl
Decaprarin punctatus
Muszalus canis
Harsmilon aurclimpacuys
Peprilun trlacsnthus
Glpglyeostons cirratus
Baavatin abericana

Sardinella anchavla

Et rumeun _t'_!'l'_?_
Danyatis sayi
Monscanthus hispidus
Rachyeeneron camades

Dipluctrum fvrmommum
Cdentaspis tautus

Mrepbycin peaius
Lalamus leuzosteus

The roughtail stingray, Dasyatis
cantroura, and southern porgy, Stenotomus
sp.I, together represented 51.6% of the
toctal catech by weight. These two species
commonly contributed the greatest weight
in several habitat depths (Table 8).

D. centroura represented 71.5% of the total
catch of ravs and sharks and Stenotomus
&p. made up 35.4% of the total catch of
demersal bony fish by weighc.

Although not frequently canght in
large numbers, pelagic species were major
contributors to the biomass of several
depth strata during some seasons. The round
sead, Decaptarus punctatus; butterfish,
Peprilus triacanthus; Spanish sardine,
Sacdinella anchovia; and round herring,
Etrumeus teras accounted for 83.5% by weight
of the toral pelagic species caught (Table
a).

Wi (kg)
5,666,
1,765.3

Br0.8

176.6
250.8
256.2
7532,
9.
215.8
1868
1834
163.3
148,73
143.6

14,629.9

Species of the shallow-water sand
bottom community which occurred very fre-
quently in catches included orange filefish,

.Aluterus schoepfi: inshore lizardfish,

Synodus foetens; sand perch, Diplectrum
formosum; and planehead filefish,
Monacanthus hispidus. O0f these, only
Aluterus and Diplectrum are of possibla
commerclal or recreational interest.

Speciges which prefer hard or live
bottoms were caught in relatively small
numbers during the present study, because
these habitats make up only a small portion

lstenotomus sp. (possibly 5. aculeatus}
is in the process of taxonomic revision;
it appears most similar to 5. chrysops, and
least similar to §. caprimus (to which it
has been referred repeatedly in the
literacure).



Table B, Fiah species vhich dominarved (weipht) trawl catches

Habirar Deprh Range

_Sgason 1018 16=-2Tn 28-55a
Htenotomus sp. Stenotomus sp. Stenotomus 8§.
Fall Dasyatis centroura Dasyatis centroura Dagyatls centroura

Dasvatis centroura

Sardinella anchovia

Damyatis centroura i

Su=mer Stenotomus ap.l Aluterus schoepfl Decapterue punctatus
Dasyatis centroura Dasyncis centroura Dasyacls centroura
Spring HMylichacin Ereminvilled Etenotomus sp. Stenotomus up.
Dasyatis mayi Dasyatis centroura fnsyatis cemtroura
Winter Mustelus canis Stenoiomun sp. Stenotomys wp.
36-110m 111=187%m 184=36b6a
Decapterus punctatus Ecrumeus teres Urophyeis regius
Fall Syaclum papillosum Urophycie reglus Rala garmani

Mycraraperca interacicialis
Suzmar Calasus nodosus

Dasyaris cearroura
Spring Dagyatis amaricana

Dasyatis centroura
Winrar Pagrus sadecis

Urophiyeis reglus

Dasyaris centroura

Paprilus criscanthus

Paprilea criacanthus

Paprilus rriacanchus
Helicolenus dactyloplerus

Urophycis regius

Etrumaus cares

Halicolanus dacevloprerus
Uraphyeis regius

151:131- large specimen of Ginglymostoma cirratum cmlited.

of the area surveyed and were not sampled
very often. These species include, however,
those of highest economic value. Black sea
bass, Centropristis striats, and vermilion
snapper, Rhomboplites aurorubens, were the
two most commonly encountered specles of
economic imparcance, bur togerther they
accounted for only 1.3% of the toral fish
catech by weight. Both rank high in the
groundfish harvested by commercial and
recreational fisheries of the southeastern
seaboard states. The 1972 commercial catch
approximated 616,442 kg (1,359,000 1lbs.) of
black sea bass and 37,649 kg (83,000 1bs.)
of varmilion snappars respactively in this
region (NOAA 1973).

The roughtail stingray, Dasyatis
centroura, contributed the greatest blomass
to total catches during all seasons but
fall, slthough the catches were sporadic.
D. centroura wag most abundanc (35.2 kg/
tow) in gpring and least abundant (7.3 kg/f
tow) im fall; they were found in depths
ranging from 10 to 18] m in spring and
summer but only between 10 and 55m in fall
(Fig. 2). Largest numbers usually cccurred
in waters less than 55 m, except in spring
wheén WOt Wwerdé caught hatwean 55 and 110 m.

According to Struhsaker {1969b),
D. centroura winters off the coast of
Florida and then moves north in spring.
Ony small numbers remain south of Cape
Hatteras during summer; ducing autunn
southward migration from New England
coastal waters occur. The optimum temper-
aturé range for D. centroura appears to be
15_22 Ei

The southern porgy, Srenoromus sp.,
was the most abundant groundfish caught
between Cape Fear and Cape Canaveral, rank-
ing sccond in biomass. Catches of southern
porgy ranged from 9.8 kgftow in fall to 1.9
kg/eow in summer, with average cateh over
the four seasons 6.0 kg/row. Stenoromus &p.
was collected in most depth scrata (10-183
m) but was most abundant between 10 and 55 m
(Fig. 3). This species was more abundang
in depths of 10-27 m during spring, summer
and fall and in 19=5% m during winter.
Other information on distribution of this
species 1z of doubtful walue until
taxonomic problems are settled.

Large catches of sparids other than
Stenotomus sp. were associated with live
bottom habitats, and contributed signifi-
cantly to the total catch. Species abundant
in catches included whitebome porgy,
Calamus leucosteus; knobbed porgy, C.
nodosus; red porgy, Pagrus sedecim; pinfish,
Lapodon rhomboides: and sheepshead,
Archosargus probatocephalus.

The orange filefisi, Aluterus schoepfi,
was frequently encounterad over sand bottem
habitats between 10 and 535 m. It was most
abundant in spring (2.3 kg/tow) and least
abundant in fall (1.54 kgftow) and appeared
to move only slightly within the 10-55 =
depth strata. During wincter che greatest
number of orange filefizh were eaught
batween 28 and 55mwhile during spring and
summer most fish were taken at intermediate
depthe of 19-27 m (Fig. 4).

The round scad, Decapterus puncrcatus,
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Figure 2. Seasonal depth discribucion of the roughrail scingray (Dasyatis
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Figure 3.

Scasonal depth distribution of the southern porgy (Stenotomus sp.).



contributed the greatest biomess to tha
total catch of pelagic species. Seasonal
catch ranged from 0.85 kgftow in summer to
2.74 kgltow during fall; and averaged 1.39
kg/tow for all seasons. They were gencrally
distributed between 10 and 110 m, with
largest catches between 18 and 55 m except
during spring wvhen they weres most abundant
between 10 and 18 m (Fig. 5). According to

100~ SUMMER
N= B2
B0

&0

a0

20

505 WINTER

Nz 159

PERCENT OF CATCH

a0

60

40

20+ _,_

I i ] Li 1
9 18 2T 55 (11w - & - 1% -1

10

Berry (1968) juveniles up to about 80 mm
standard length are caught to adistance of
270 miles offshore, while larger fish are
caught at the surface or mid dapths
nearshore.

Butterfish, Peprilus triacanthus, may
be either demersal or pelagic according to

time of day, but in this instance were con-

= FALL
N g8
T T T T L]
. SPRING
N=Z2a0
L T T L} T
? @ 2 55 no 183 366

DEPTH STRATA

Figure 4.

gidered among the pelagic speciss (Bigelow
and Schroeder 1953). Catches ranged from
0.11 kgfcow in Fall cto 1.22 kg/tow during
summer, During all seasons except sSummer,
butterfish distribution was split into
nearshore (0-18 m) and offshore (55-366 m)
components. In summer, these fish were
caught only between 184 and 366 m (Fig. 6).
Horn (1970) stated that butterfish are
widespread north of Cape Hatteras, and thar
size classes move independently duringwarm
months and concentrate in deep water during
cold monchs.

Spanish sardine, Sardinella anchovia,
iz a small pelagic species which contrib-
uted 0.03 kg/tow in wincer and 1.6 kg/tow
in summer. Their seasonal change in avail-
ability is expected from the known warm
affinities of the species (Hildebrand 1%63).
Although 5. anchovia were caught berween
10 and 55 m, largest numbers were taken in
the 10-18 m stratum during winter and
spring and the 19-27 m stratum during
summer and fall (Fig. 7).

Seasonal depth discribucion of the orange filefish (Aluterus schoepfi).

Round herring, Etrumeus teres, a
pelagic schooling species, ranged In abun-
dance from 0.01 kg/tow in summer tol.2 kg/
tow in fall. A total of 256.2 kg was
caught during the four seasons, with a
gingle catch of 106.7 kg in fall biasing
gsaagonal analysie. E. terez was found at
depths between 10 and 366 mwith a seasonal
gshift from deep waters (56=183 m) in summer
and fall to shallow waters (10-27 m) in
winter and spring (Fig. 8). The zpecies
ranges from Maine through the Gulf of
Mexico, although very little is knowm of
its shundance or seasonal movements

(Hildebrand 1963).

The sand perch, Diplectrum formosum,
did not contribute greatly to the total
fizh biomass of the shelf area studied,
but the specles was ublquitous in depths
of 10-55 m throughout the area between
Cape Fear and Cape Canaveral. The total
catch during four seasons was 1B3.6 kg,
with catches ranging from 0.29 kg/tow in
winter to 0.69 kg/tow in summer. During
2ll seasons sand perch were common between
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10-55 m and were most abundant in the 19-
27 m depth interval (Fig. 9). No seasonal
shift indepth distribution was discernable.

Bortone (1971) indicacted that sand
perch are found over sand bottoms, especi-
ally near bottom formations or obstructions.
He also found that they are very territorial
in behavior and defend home areas against
intrusion by conspecific fish. Territorial
behavior may account for their relatively
uniform distribution throughout and area
of suitable habitat.

The vermilion snapper, Rhomboplites
aurorubens, is a prime food fish sought by
both commercial and recreational fishermen,
Its distribution was not adequately de-
scribed by our studies, but appears closely
assoclated with live bottom habitat. The
average catch of varmilion snappers was
0.34 kg/tow, with mean catches ranging from
0.10 kg/tow in winter to 0.55 kg/tow in
summer. Fish were wsually found between
19 and 55mduring summer, fall and winter,
but wera most abundant between 56 and 110m
during spring (Fig. 10). A comprehensive
life history study of this specles is
presently under way by personnel of the
HMFS Atlantic Estuarine Fisheries Center
at Beaufort, MNorth Carolina.

Total catch of black sea bass,
Centropristis striata, for all four seasons
was 89.5 kg. This reflects the small pro-
portion of tows made over live bottom,

Seasonal depth distribution of the sand perch (Diplectrum formosum).

their preferred habitat. C. striata
appearad to ba mosr abundant during Fall
(0.59 kg/tow). The depth distribucion of
black sea bass during this study indicates
an annual depth range of about 10-53 m,
with maximumm sbundance batween 10 and 18 m
during summar and between 19 and 27 m
during the rest of the vear (Fig. 11).
Cupka et ﬂ.g have found that many juven=
iles spend their firet summer and fall in
shallow water nursery areas, while most
adults inhabit live bottom areas offshore
between 20-60 m. They exhibit no apparent
seasonal migrations. Although most fish
remain in the same location for lonp
periods, larger fish, predominantly males,
appear to inhabit progressively deeper
waCar,

2cupka, D. M., R. K. Dias, and J. Tucker
(unpublished manuscript) Biology of the
black sea bass, Centropriscis striata, from
South Carolina waters., South Carolina
Wildlife and Marine Resources Department.
93 p.
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Conclusions

The distribution of groundfish on the
continental shelf off the southeastern
United States is influenced chiefly by sub-
gtrate and water temparatures accordimg to
Struhsaker (1969a). As expected, water
temperature may be a primary factor deter-
mining the northern and southern boundaries
of most of the fish species assemblages in
the area (Briggs 1974). However, demersal
bony fish species did not appear to respond
to seasonal temperature changes by the on-
shore and of fshore movements characteristic
of similar species north of Cape Hatteras
(Dawvis 1970). In contrast, many sharks,
rays and pelagic species appeared to mi-
grate north and south along the continental
shelf between Cape Fear and Cape Canaveral
and often displayed a seasonal shift in
abundance on and offshore. Species assem-
blages of the live bortom habitat were
limited to the discontinuous clumped dis-
tribucicn af that habitat which at present
is poorly defined but appears o fall
chiefly within the 10-55 m depth range.

A Tough comparison between groundfish
caught during a previous study morth of
Cape Hatteras (Davis 1970) and the present
study south of Cape Hatteras may indicate
differances batween the total rescurces of
the two continental shelf areas. Data were
not directly comparable because of differ-
ences in vessels, trawling gear and sampling
depth limits. 1In general, the avarage
catch over the sample area was about 10
times greater north of Cape Hatteras (Tabla
9). Consideration of differences In trawl

Table 9.
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gize and fishing efficiency might reduce
this to five times. Greatest total ground-
figh abundance (catech per trawl) was during
spring in collections south of Cape
Hatteras and during winter in sampling north
of Hatteras. These seasons correspond to a
seasonal presence of two migratery species,
the roughtail stingray in the southand the
spiny dogfish in the north. These species
in seasons of abundance make up 53.81 and
47.4% of the total catch respectively.
Borh studies indicate that the lowest
average catches were during summer. This
may be related to widespread distribution
of groundfish across the shelf during
periods of maximum bottom weter temperature.

Continued sampling with present
methads will permit refinement of estimates
of relative abundance of groundfish over
the hroad area. However, sampling with
techniques designed for specific target
spacles over a particular type of substrate
is necessary to delineare groundfish popu-
lations with enough precision ro be useful
in making management decisions. This study
and others (Bearden and McKenzie 1971;
Struhsaker 1969a) indicate that the live
bottom habitats lying between depths of 18
and 55 m offer the greatest probabllity of
supporting commercially exploitable ground-
figh stocks on the continental shelf of the
southeastern United States.

Average catch (kg) per 30 minute trawl tow over areas of the

continental shalf batween Cape May, New Jersey and Cape Hacteras,
NWorth Carclina ond between Cape Hatteras, North Carolina and
Cape Canaveral, Florida

Horth of Cape Hatreras

South of Cape Hatteras

Catch Minuw Cacch Minus
Total Catch Spiny Dogfish Total Catch Roughtail Stingray
SummaT B6.2 86,2 27.5 19.8
Fall 530.9 226.8 37.0 9.6
Winter 389.7 33.1 46.3 32.0
Epring 107.7 107.7 B5.8 n.s
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