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PREFACE

This species profile 1is one of a series on coastal aquatic organisms,
principally fish, of sport, commercial, or ecological importance. The profiles
are designed to provide coastal managers, engineers, and biologists with a brief
comprehensive sketch of the biological characteristics and environmental
requirements of the species and to describe how populations of the species may be
expected to react to environmental changes caused by coastal development. Each
profile has sections on taxonomy, life history, ecological role, environmental
requirements, and economic importance, if applicable. A three-ring binder is
used for this series so that new profiles can be added as they are prepared.
This project is jointly planned and financed by the U.S. Army Corps of Engineers
and the U.S. Fish and Wildlife Service.

Millikin and Williams (1984) previously published a review of the
nomenclature, taxonomy, morphology, distribution, 1life history, population
structure and dynamics, and the fishery of the blue crab.

Suggestions or questions regarding this report should be directed to one of the
following addresses.

Information Transfer Specialist
National Wetlands Research Center
U.S. Fish and Wil1dli fe Service
NASA-S1idell Computer Complex
1010 Gause Boulevard

S1idel1, LA 70458

or

U.S. Army Engineer Waterways Experiment Station
Attention: WESER-C

Post Office Box 631

Vicksburg, MS 39180.
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Figure 1. Weakfish (Cynoscion regalis) (from Goode 1884).

WEAKFISH
NOMENCLATURE/TAXONOMY /RANGE Leim and Scott 1966; Struhsaker
1969; Weinstein and Yerger 1976;
Scientific name . Cynoscion Chao 1978). They are most abundant
regalis from North Carolina to New York
Preferred common name . . Weakfish (Figure 2).
(Figure 1)

Other common names . . Gray trout,
squeteague, sea trout, trout, tide-
runner

Class . . . . . . . . . . Osteichthyes
Order . . . . . . . . . . Perciformes
Family . . . . . . . . . . Sciaenidae
Geographical range ......... Weakfish

occur along the Atlantic coast of
the United States from southern
Florida to Massachusetts Bay,
straying occasionally to Nova Sco-
tia and into the eastern Gulf of
Mexico {Goode 1884; Hildebrand and
Schroeder 1928; Bigelow and Schroe-
der 1953; Guest and Gunter 1958;

MORPHOLOGY/IDENTIFICATION AIDS

The following description is that of
Johnson (1978), summarized from Jordan
and Evermann (1896), Eigenmann (1901),
Hildebrand and  Schroeder (1928),
Ginsburg (1929), Perlmutter (1939),
Massmann (1963), Tagatz (1967), Miller
and Jorgenson (1973), and Chao (1878).

Dorsal rays 24-29, modally 27. Anal
rays 10-13, modally 12. Vertebrae 25.
Gill rakers 4-5 upper,16-12 lower, and
typically 5+ 12. A pair of large
canine-like teeth at the tip of upper
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Figure 2. General distribution of the
weakfish along the Atlantic coast of
the United States (from Wilk 1876).

jaw and a row of distinctly enlarged

teeth in the lower jaw. Body elon-
gate, moderately compressed. Head
long, snout pointed. Mouth Tlarge,

oblique, lower jaw projecting, maxil-
lary reaching to posterior margin of
pupil or beyond. Dorsal fin with a
deep notch between the spinous and
soft portions. Caudal emarginate in
individuals less than 300 mm total
length (TL). Color dark olive green
above with the back and sides
variously burnished with purple,
lavender, green, blue, gold or copper,
and marked with a Tlarge number of
small dark spots which appear as
oblique streaks running along scale
rows above lateral Tine. Lower
surface forward to tip of jaw white
or silvery, sometimes iridescent.
Dorsal fins dusky, the Tlower edge
yellowish at base. Pelvic and anal
fins yellow; pectoral fin olive on
outer side, usually yellow on inner
side.

REASON FOR INCLUSION IN THE SERIES

The weakfish 1is one of the most
abundant fishes in the estuarine and
nearshore waters of the Atlantic coast
(Witk 1979). It is a valuable recrea-
tional species and a major component
of the gill-net, pound-net, haul-
seine, and trawl fisheries along the
coast (Hildebrand and Schroeder 1928;
Wilk 1981). Periods of high landings
have generally been faollowed by sudden
and precipitous declines 1in catch,
the causes of which are not known.
Overfishing and habitat alterations
have been suggested as possible
causes.

LIFE HISTORY

Spawning

Weakfish mature at age I through-
out their geographic range; however,
length at maturity differs between
northern weakfish (Delaware Bay and
north) and weakfish from North Caro-



lina. In northern fish, females
matured at 256 mm and males at 251 mm
TL (Shepherd and Grimes 1984); in
North Carolina females spawned at 230
mm and males at 180 mm TL (Merriner
1976).

Weakfish spawn in the nearshore
and estuarine areas of the coast after
the spring inshore migration (Welsh
and Breder 1923; Hildebrand and
Schroeder 1928). The spawning season
of weakfish 1is earlier and somewhat
longer in North Carolina than in areas
to the north; it extends from March to
September, and peaks from April to
June (Merriner 1876)}. In the New York
Bight {Delaware Bay to New York), the
season extends from May to mid-duly
(Shepherd and Grimes 1984). Two
spawning peaks are reported for
weakfish in New York Bight estuaries:
the earlier mid-May peak, attributed
to the Targest individuals or "tide-
runners,"” is followed by a June peak
developed by smaller fish (Shepherd
and Grimes 1984).

Fecundity

Estimates of fecundity for southern
weakfish differ from those for fish
from the New York Bight. A weakfish
500 mm TL from North Carolina produced
2,051,080 ova, whereas a northern fish
of the same length produced only
306,159 ova (Merriner 1976; Shepherd
and Grimes 1984). The following
relationships between fecundity (F)
and standard Tlength (SL) in milli-
meters, total length (TL) in milli-
meters, weight (W) in grams, and gut-
ted weight (GW) in grams, where In is
the natural Jlogarithm and r s the
coefficient of determination, were
presented for weakfish in North
Carolina (Merriner 1976):

In F = -2.154 + 2.776 Tn SL;

2

r¢ = 0.85
In F = -1.884 + 2.642 1n TL;
P2 = 0.86

F=21,198 + 1,279 W;

r - 0.88

and the New York Bight (Shepherd and
Grimes 1984):

In F = -16.322 + 4.659 In TL;

0.835

-
"

In F=1.975 + 1.542 1n GW;

0.839.

-
1t

Larvae

The embryology and larval devel-
opment of weakfish were described by
Welsh and Breder (1923), Pearson
(1941), Harmic (1958), Scotton et al.
(1973), Lippson and Moran (1974),
Johnson (1978), and Powles and Stender
(1978). Hatching occurs in 36-40
hours at 20-21 °C (Welsh and Breder
1923). Weakfish larvae range from 1.5
to 1.75 mm TL at hatching and become
demersal by 8 mm TL (Welsh and Breder
1923; Pearson 1941). Weakfish Tarvae
have been <collected 1in nearshore
waters to 70 km offshore 1in coastal
ichthyoplankton surveys (Berrien et
al. 1978).

dJuveniles

The wuse of estuarine areas as
nursery grounds by weakfish is well
documented. Juveniles are collected
most frequently in trawl sampling of
the deeper waters of rivers, bays, and
sounds, rather than in beach seine
collections from shoal areas (Greeley
1939; Massmann et al. 1958; Schwartz
1961, 1964a; Richards and Castagna
1970; Thomas 1971; Chao and Musick
1977).

Extensive sampling of North Caro-
1ina sounds revealed that juvenile
weakfish were most abundant in areas
designated by the North Carolina
Pivision of Marine Fisheries as secon-
dary nursery areas {usually shallow
bays or navigation channels character-



ized by moderate depths, slightly
higher salinities, and presence of
sand and/or sand-grass bottoms) rather
than in primary nursery areas (shallow
tributaries of low salinity and mud
and/or mud-grass bottom) (Spitshergen
and Wolff 1974; Purvis 1976}. In
Chesapeake Bay and Delaware Bay
juvenile weakfish migrate from high to
Tow salinity areas throughout the
summer, return to high salinity waters
in fall, and leave the estuaries by
December (Hildebrand and Schroeder
1928; Massmann et al. 1958; Thomas
1971; Chao and Musick 1977).

Juvenile weakfish are distributed
along the coast from Long Island to
North Carolina at depths of 9-26 m in
Jate summer and fall (Clark et al.
1969} . Young-of-the-year weakfish
were caught in ocean trawl surveys
along the coast of North Carolina in
1968-1981 at depths of 9-18 m during
fall and winter, and from North
Carolina to Florida at depths of 9-11
m in winter and early spring (Wilk and
Silverman 1976).

Adults

Adult weakfish migrate seasonally
between inshore and offshore waters
(Welsh and Breder 1923; Merriner 1973;
Wilk 1976, 1979, 1980). Warming of
coastal waters in spring prompts an
inshore and northerly migration of
adults from their wintering grounds to
sounds, bays, and estuaries (Figure
3). The Targer fish move inshore
first and tend to congregate in the
northern part of the range (Wilk and
Silverman 1976; Wilk et al. 1977).
Catch records from the pound-net and
haul-seine fisheries in Delaware Bay,
Chesapeake Bay, and Pamiico Sound
indicate that the large fish are fol-
lowed by a second group of smaller
weakfish in summer (Higgins and
Pearson 1928; Massmann 1963; Daiber
and Smith 1971; Sholar 1979; DeVries
1980, 1981). Shortly after their
initial appearance, weakfish return to
the Jlarger bays and possibly to the
ocean to spawn. In northern areas a
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Figure 3. Movements of the weakfish
along the Atlantic coast of the United
States during spring and summer (from
Wilk 1976).



greater proportion of the adults spend
the summer in ocean waters rather than
in estuaries.

As water temperatures decline in
faill, weakfish form aggregations and
move offshore and generally southward
along the coast (Nesbit 1954; Massmann
et al. 1958; Wilk 1876; Wilk and Sil-
verman 1976) (Figure 4). The Conti-
nental Shelf from Chesapeake Bay to
Cape Lookout, NC, appears to be the
major wintering ground for weakfish. A
study of the winter trawl fishery off
the Virginia and North Carolina coasts
indicated that most weakfish were
caught in the southern fishing area
between Ocracoke Inlet and Bodie
Island, NC, at depths of 18-55m
(Pearson 1932). Some weakfish may
remain in inshore waters throughout
the winter from North Carolina
southward (Goode 1884; Higgins and
Pearson 1928; Hildebrand and Cable
1934).

GROWTH CHARACTERISTICS

Weakfish growth is particularly
rapid during the first year. In Dela-
ware Bay, juveniles may grow from 20
to 35 mm/month during June-September
(Ichthyological Associates 1980) and
may attain lengths ranging from 100 to
175 mm TL throughout the range. The
variability of sizes within year
classes results from the extended
spawning season. Massmann et al.
(1958) and Thomas (1971) found two
distinct size groups of young-of-the-
year weakfish in fall in Chesapeake
Bay (45 and 85 mm) and Delaware Bay
(30-40 and 110-130 mm}. This appar-
ently reflects two separate spawning
peaks. Thomas (1971) did not find a
bimodal length distribution for adult
weakfish which may be due to differen-
tial mortality of late-spawned weak-
fish or to compensatory growth.

Weakfish age and growth studies
indicated geographic variations in
growth, with a pattern of increasing
size toward the northern end of the
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Figure 4. Movements of the weakfish
aiong the Atlantic coast of the United
States during fall and winter (from
Wilk 1876).



range (Table 1). Shepherd and Grimes
(1983) found that northern weakfish
collected between Cape Cod, MA, and
Ocean City, MD, were largest at each
age and attained a greater maximum
size and longevity (810 mm TL at age
XI). Size at age of weakfish collec-
ted between Virginia Beach, VA, and
Cape Fear, NC, was lowest (370 mm TL
at age III) and similar to that
reported by Taylor (1916} and Merriner
(1973). In weakfish from Chesapeake
Bay (Ocean City, MD, to Virginia
Beach, VA) size at age and maximum
size were intermediate and were
comparable to what Seagraves (1981)
reported for Delaware Bay 1in 1879,
Shepherd and Grimes (1983) suggested
that these growth variations may
result from differing allocations of
energy to somatic growth according
to environmental and migratory
requirements. Growth of weakfish of
southern origin may also be limited by

prey availability or by genetic
differences.
Records of weakfish size at wvarious

ages show differences over time (Table
2). A comparison of female weakfish
from the New York Bight showed that
age-1V females in 1929 averaged 340 mm

Table 1. Mean total
Shepherd and Grimes 1983).

TL compared to 480 mm TL in 1952 and
580 mm TL in 1980 (Perlmutter et al.
1956; Shepherd and Grimes 1983).
Known longevity was 8 yr in 1929, 6 yr
in 1952, and 11 yr in 1980. Similar
changes in growth and longevity were
reported for weakfish in Delaware Bay
(Seagraves 1981).

Growth of weakfish was described by
the von Bertalanffy growth curve:
T, =L,

. -Kit-to)y

where 1y is length at age t, L_ is the
asymptotic length, K is the Brody
growth coefficient, t is age, and t
is the hypothetical age at which thé
fish would have been zero length. Von
Bertalanffy growth parameters showed
a trend of decreasing values of L

(1 - e

from north to south, with the
exception of Delaware Bay weakfish
in 1979 (Seagraves 1981; Shepherd and
Grimes 1983) (Table 3). A 1larger
asymptotic .length was obtained for
Delaware Bay weakfish in 1979 than in
1956.

Length-weight
been  developed
throughout the

relationships have
for weakfish from
Mid-Atlantic Region

lengths (mm) at age of weakfish from three regions (from

Ocean City, MD

Virginia Beach, VA

Cape Fear, NC

to to to
Cape Cod, MA QOcean City, MD Virginia Beach, VA
Age 1979-81 1979-81 1979-81
group Male Female Male Female Male Female
I 200 200 200 200 220 210
II 310 320 280 300 270 300
I1I 460 480 450 460 320 370
v 560 580 560 600
v 630 640 600 670
VI 660 680 710
VII 660 700
VIII 680 120
IX 710 730
X 690 750
XI 700 810











































