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PREFACE

This species profile is 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 eccnomic 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 Servi:-.

Millikin and Williams (1984) previously published a review of the
nomenclature, taxonomy, morphology, distribution, life 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 addre>ses.

Information Transfer Specialist
National Wetlands Research Center
U.S. Fish and Wildlife Service
NASA-Slidell Computer Complex
1010 Gause Boulevard
Slidell, LA 70458

or

U.S. Army Engineer Waterways Experiment Station
Attention: WESER-C
Post Office Box 631
Vicksburg, MS 39180. ,.

J,

Dst

iiiA,. •A:.. . .
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CONVERSION FACTORS

Metric to U.S. Customary

Multiply By To Obtain
millimeters (mm) 0.02937 inches
centimeters (cm) 0.3937 inches
meters (m) 3.281 feet
meters (m) 0.5468 fathoms
kilometers (km) 0.6214 statute miles
kilometers (km 0.5390 nautica! ,,,L

square meters (m2) 10.76 square feet
square kilometers (km2) 0.3861 square mileshectares (ha) 2.471 acres

liters (I) 0.2642 gallons
cubic meters (i 3 ) 35.31 cubic feet
cubic meters (in) 0.0008110 acre-feet

milligrams (mg) 0.00003527 ounces
grams (g) 0.03527 ounces
kilograms (kg) 2.205 pounds
metric tons (t) 2205.0 pounds
metric tons (t) 1.102 short tons

kilocalories (kcal) 3.968 British thermal units

Celsius degrees (0C) 1.8(0C) + 32 Fahrenheit degrees

U.S. Customary to Metric

inches 25.40 millimeters
inches 2.54 centimeters
feet (ft) 0.3048 meters
fathoms 1.829 meters
statute miles (mi) 1.609 kilometers
nautical miles (nmi) 1.852 kilometers

square feet (ft2) 0.0929 square meters
square miles (mi2) 2.590 square kilometersacres 0.4047 hectares

gallons (gal) 3.785 liters
cubic feet (ft3) 0.02831 cubic meters
acre-feet 1233.0 cubic meters

ounces (oz) 28350.0 milligrams
ounces (oz) 28.35 grams
pounds (Ib) 0.4536 kilograms
pounds (Ib) 0.00045 metric tons
short tons (ton) 0.9072 metric tons

British thermal units (Btu) 0.2520 kilocalories
Fahrenheit degrees (°F) 0.5556 (F - 32) Celsius degrees
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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 MORPHOLOGY/IDENTIFICATION AIDS

Class ............. ... Osteichthyes
Oraer ............. ... Perciformes The following description is that of
Family .. .......... ... Sciaenidae Johnson (1978), summarized from Jordan

and Evermann (1896), Eigenmann (1901),
Hildebrand and Schroeder (1928),

Geographical range ......... Weakfish Ginsburg (1929), Perlmutter (1939),
occur along the Atlantic coast of Massmann (1963), Tagatz (1967), Miller
the United States from southern and Jorgenson (1973), and Chao (1978).
Florida to Massachusetts Bay,
straying occasiorally to Nova Sco- Dorsal rays 24-29, modally 27. Anal
tia and into the eastern Gulf of rays 10-13, modally 12. Vertebrae 25.
Mexico (Goode 1884; Hildebrand and Gill rakers 4-5 upper,1O-12 lower, and
Schroeder 1928; Bigelow and Schroe- typically 5 + 12. A pair of large
der 1953; Guest and Gunter 1958; c.,,ine-like teeth at the tip of upper

0 1



-. :jv and a row of distinctly enlarged

teet0 in the lower jaw. Body elcn-
NH, gate, moderately compressed. Head

long. snout pointed. Mouth large.
MA , oblique, lower jaw projecting, ma'il-

lary reaching to posterior margin of
CT.f pupil or beyond. Dorsal fin with a

NY deep notch between the spinous and

soft portions. Caudal emarginate in

NJ individuals less than 300 mm total

length (TL). Color dark olive green
above with the back and sides
variously burnished with purple,

MD lavender, green, blue, gold or copper,
MD C. and marked with a large number of

small dark spots which appear as
oblique streaks running along bcaie

VA rows above lateral line. Lower

surface forward to tip of jaw white
or silverv sometimes iridescent.
Dorsal fins dusky, the lower edge

-4 yellowish at base. Pelvic and anal
fins yellow; pectoral fin olive on

NC outer side, usually yellow on inner
side.

REASON FOR INCLUSION IN THE SERIES

The weakfish is one of the most
abundant fishes in the estuarine and
nearshore waters of the Atlantic coast

- (Wilk 1979). It is a valuable recrea-

GA t-onal species and a major component
of the gill-net, pound-net, haul-
seine, and trawl fisheries alcng the

coast (Hildebrand and Schroeder 192S:
Wilk 1981). Periods of high landings
have generally been followed by sudden

, and precipitous declines in catch,
the causes of which are not known.

FL O\ Overfishing and habitat alterations
W have been suggested as possible

causes.

.' LIFE HISTORY

Spawning
Weakfish mature at age I through-

out their geographic range, however,
':yure Z. General distr'butior ct -he length at maturity differs between

eakfish along the Atlartic coast of northern weakfish (Delaware Bay and
the United States (from Wilk 1976). north) and weakfish from North Caro-

2



i ra . Inr northern f ish, femal es r ?1,198 +1,279 W;
matureo at. :156 mm and males at 2 51 mmi
TL ('Shepherd and Gr imes 1984): i n r c .2
Nort *h Ca rolIi na f emalIes spalvned at ?30
irli and malIe,; at 180 mm TL (Merriner a nd the New York bight (Shepherd and
1 6 ) .Grimes 1984 ).

Weaktish spawn in the n ea rsho re In - -16. .32 + 4 .6%,I n TL
,An! t1-.tuar:!ne areas, ot the coast. after
t he spy ig inshorp migraton (Welsh r C .t3
and- L B r ede r 1923 - Hilidebrand and
Schroedjer 1928). Ihe spawning season rn F 1 19 7 5 + I1.54 2 in U W
of we-.kt ish Ks earl 'en and somewhat2
1 orqet n North CarolI i ia than in a reas r- 0.239l.
to the north;~ t extends from March to
Septemher. and peaks from April to Larvae
Julne (Merniner 1916). In, the New York
big~ht "'Delaware Bay to New York ), the The embryolugy and larval cev elI-
,eascin tctends trom May to mi-d-July oprnent of 6eakfish wyere tcscribed 1)y
it''_hepherd anid Grimes 1984) . Iwo Welsh anid Breder (19"31), parson
spawn inri peaks are reported for (1941). Harmi c ( 1958) Scott-on et alI
wea kfti sh 41n New York Bight estuaries: (1973) , Jppscin no Mo ran (19;;14).,
the earl icr mid-Nay peak, attributed Johnson (1/8, nd Powles and Stencier
toc the largest individuals or "tide- (1918). Hatch i n o cc urIs i It 3-4 C
rnners," is fol lowed Lv a June peak hours at C 'Welsh arcd Breder

develo ped by smaller fish (Shepherd 1923) . Weak f ish larvae rangle trom 1.5
arc 6r oes 198-4). to 1.1/5 mr. TI at. hatch,nq ano beccme

deiersal by S mm -,.(Welsh andi Bin~der
cc U 1,djt 1923;, Pearson 1941). Weikfish larvae

have beer co 1 eo ted I, nedr-shore
'it-A tes o f f etud Ity f or southern waters to 10 Fon Oftshore in co)astal

wed f Kb d i ff er from- those for t ri h ichthyoplankton surve ys Berri pr et
f rlAr h Newr York Fiqhc. A Wea kt i sh a] .178)

cll Tv from North Larm Iina prouced
L.0I . (53 ova, wvhocrcs a northern fishi ALvPII i 1 es

a!7 c Im le n qth pr odIu c ed onlIy
,)o6. I ova Morr i rer 1976: Shepherd The use of ostt ac aree i a, s
arC ' imps 19841) . Th 11o g nursery grounds. by we aN' t s ,h swe 1
rE, ci -. l-- p s hLe twcP.n tecunc i ty (f) doculiented - Julven iI E- a I e 0( tenI
jrt ,tca, d i eI- qt h (S_) in m~ IIimos t freq(uenl I' I iaw drip I1 - Cc, cf

taIa Legh K n II the d,-;,, -I . , ')1--
wr 'we qh WI c g names, andI gut- rons , rd th e thar in 1 hea i h ri

"''w-,h 10- ) rramrs. wihere hr, is cn 1o rc t cr fcom shoalI a roav: I ~ey
in vJ~rol log qarIiLITm aind r s, the 19,39: K Ms I! e Lc al 19 56 n -N! ILa:

f t e L of dc e r w naIt icn . wee 19 l6l, 1 4 a P - hatnds -ar1 d I "tagna 1
Ir Ian~ fo rrk Ih K 7ot 0)C (hoas 19/1 C ha ar o n u ck ,qkth

i- rrr~ nc r i 9'6 ~ 1,1/7)

15 2./f In ,tecve sAw pi n~ c:t Nom tt aIrI-
le 1a aou I'd s -veaIm-d at ito'rI le

1).85 lr ti sh we rn resi at, aer am eas
desiqlot.ed b.y t he No r*.h _arc 'ra

I r -1.84 + .64,) In Tn~ 1 ur 1 q - .of M -ir i c r h e i s, ccr Of-
,dr I- Li r y it' dS k ta y I C V4lo

0.6 hay , c, Ila, ;,A en rk arr oc', hama auer-

.. ....... .



~zd by mouerdte depths , 'SI hl
higher, sal-rit'es, and presence cf
sand. and/or sanc-grass bottoms) rather M

than -'l primary nursery areas (shallow
tributaries of 'iow s aIi r ;ty anid mud NH4

and/or mud-grass bottdm) (Spitsbergen
and Wol ff 1974 ; Pu 1976). Inr VA .

Chesapeake Bay and DelIaware BayRI
juvenwle weakfish migrate from hgh to CT 7
low sai~rity areas throughout' the N

summer, return to high salinity waters N

'n fallI, art 'leave the estuaries by N

December kHi dleirand and Schroeder
1928; Massmanr et a] . 1958; 7homas
1971-, Chao and Mus-Ick 1977).

'juven ;Ie W( dkf _ h are distributed- DWE
alonig the coast from iog sland to
North Carol'na at depths o f 9-26 m :r
Iate Summer and f all ( CIatk e t a]l VA
1969). oung-of-the--yeai voeakf "sh
viere caught : o 0ce an t rdwlI s urC ey S
alIonq the coast of North Cadrclia 'r

1968-t981 at depths of 9-18 m dur~ng
tall arc, wiinter, and f rom North N

CaroI na to FlIori da it. depths of 9- 11 N

m 'Ir wwrter and early spring WileK~

S ;Iiver-man 19 76.

I ut vi a k f ish migrate seasonally
betw-een inshore and offshore waters
,Welsh and breder 1923; fMerriner 1973:,
W-fIlk 1976. 19719, 1980'). Warming of
coa:,tal '.ait erIs Il spring prompts an GA
ifishore arid northerly igration of
adult- from their winter~ng grounds to
sounds, bays, ai'o eStuaries (Figure ---

3). The larger fish move inshore-
f irst and t end to congregate flr the
northern part of the range 1 Wi I anid
Silverman 1976; WilIk et a]l. 19N')
Catch recirds from the pound-niet and - FL
haul-seine hsheries -In Delaware Bay,.-~
Cho sapeake Bay , and Paml ico S)nuno
inrd ' ate that the large fsh are fol-
loriec by a second group of smaller
WeaKfs'h in1 sumrI (Higgins and
Pedrson 1928: M.,as s man n 1963: Daiben
anid Smith 1971: Sholar 19719; DeVies
1980. 1931 ). Shortly after their i gujre 3. l1verents of the vqpakfish
'rit~al appearance, weakfsh return to along the Atlantic coas, t of the riteo
the larger bays and possibly to the States during sprinq and su-mner (from
ocean t o spawn. :fi northern areas a Wilk 1976 ).

4



qr.- ater, prop Ort ionr of the 3 (1Ulr s Spend r
the summer rocean Iaer ather than %A[

in e-.tuaries~

A,, vi L et ~en pera tuo LIE CiCC I Ile 1
f ail 1 ntts t orm aqreoa-t~ur)s d
mcve offshore arid generall Iy soul-hwia r dk
along the coast (Nesb 4t 175,4. Ta;mn

et a! 198 Wil 17: i 1k Ic K
v erm an 1916 ) (Figure 4). .he C~rs'-
nensal ShelIf from Chesapeake Ba y t o
Cape Lockout, NCI', appears t-o [h, the NJ
major- w'Interig ground for weaKfish. A
study of the wirter t-rawl fish~ery iff
the V rg~ria and North Carol ira coasts
indicated that most vNeakf ish we re MI DE
caught iIn the southerr t irq I ,- ar1ea
between Ocracoke r I et ano B ) do
I-,i ano , NC . at cepths cof 18-55:) m
( Pearson 193 ). Some weakf~sh rray ,
rema i rn o shore waters thruughout
the w i ter- from C r t h Carolina
southward (Goode 1384: ri igg 4n s and
P e arIs on 1928 , Hildetrarc and Ca blIe
1934) .Nc ]

GROWTH CHARACTERISTICS

WeaKfiSh o rowth is Particularly s
rapid during the first year. In Dela-
ware Bay. juveniles may grow from 20
to 35 mmr/month durg June-Septemiber
1:chtryological Assoc~ates 198C) ano,
fray attain, lengths ranging from 1CC. to
175 mm 7L *hroughout the range. [he 6
variability aof sizes w ith in year
class es results from ,-he extenceC
spawn i rg season. Massmatr P t a l
( 1956) and Thomas ( 19; 1) founod two
d is t -Inct size groups of young-of-the-
year weakfish i n fal I i CheSdPeake
Bay (45 and 85 mm) and Delawvare Bay
(30-46 and 110-130 mm). This appar-
ently reflects two separate spawring
peaks. Thomas (1971) did niot find a
b imodalI leqth j i.st i but ion for adult
weakf'sh which may be due to differen-

t aImortaIityof le-spwe weaK-
fish cr to c.ompensatory growth,

Weakfish age and growth studies [;igure 4. Movements of the weakfishr
i O 1cate 0 geographic variations -1'n along the Atlaiti( cocr:;t of the Lnited

grojwth, with a pattL-rn of 'rncreasing States during fall and w4inter (ftrom
oc,, foward the northern end of the Wilk 19,76).

5



r.inge 'Table 1). Shepherd and Grimes T ionpar t .c ir-
S1933) found that ;orthern weaKfish '31D mr . .. t. h- i
collected between Cape Cod, MA. and 1956; Sheph'c a',"
Ocean i'-,. MD, were largest at each Krown ergo; ty a i i J

age and attained a greater , 1ximum n 1952. and I1 yr I ,  A
size and longevity (810 mrn TL at age Changes 'r owt a 1 1,
XI). Size at age of weakfish cc) Iec- reporte: for ce t ",
ted between Virgn ia Beach. VA. an (Seagraves l1)
Cape 'ear, NC. "as lowest (370 mm TL
at age I) and simi Iar to that Grc? th e, t ,as c
reported _y Taylor (1916) and Merrinter the Vot e, al3nft ., qr
(1973). In weakfish from Chesapea e
Bay (Ocean City, M3. to, Viraini, It = 1. c] e:)

Beach, VA) size at age and maximum
size were !rtermediate and were here It is ler;qth t age. e
comparable to what Seagraves (1981) asymptotic lergih K is tl Lf c:
reported for Delaware Bay in 1979. growth cteffr ert. s g. ar

Shephero ard Or=mes (1983) sugge'LeG the hyPothetrcal age a" ,h h t'
that these growth var iatons may f sh ,ouic, ha'e Leer zero lencth er
rcult from differing allocations of BertaIanffy growth parareters sceec

trergy to somatic growth according d trend of cecreasirg vaiues f
to e v roer ta I and migratory from north tC south. h he
reguremerts. Growth of weakf'sh of exception of Delaware Bay eakff h
souther, origin ray also be 1 ired hy I 1979 (Seagraves 19SI; Shepherd and
prey avaiIabilIty or by qenetic Gri es 1933) (Table 2I. A Iarge.
o f ferences asymptotoic lenqth was c tarn' for

Delaware Bay weakf-sh >9 1979 than >9
P,,ords of weakfish size dt various 1956.

. -ho c'fferences over, time ('able
2) Acompar sor of female weakf i sh tength-weight reat'onsh-ps have

ron the New York B'ght sho.,,ed that heen developed ton weaKfis5  froT
age-iV females in 1929 averaged 310 mm throughout the Mid--Atlantic kegror,

Tabie I Mear total lengths (mm) at age of weakf'sh f rom three ieg ors (from
Lhe ;herd and Grimes 1983).

Ocean i Y. MO Virgia Beach. VA Capc i-ear. Nc
to to tc

Laoe Cod. VA Ocean Ciy,/, MD V 9~nia Beach. VA
Age -9/9-O1 1979-81 19/0-31

Ir_'p h ie rema3l e rla I e F emai e Ma i -e-ma e

20, 230 200 2C0_222 Il
" 3L02S 300,L/.

160 480 450 460 _12L0
560 582 760 60
S60 640 603 6'0

V 6I. 6S0 710
V 1 660 70

Vi i 1 6 72o

690 750
x "00 C 3 1 (



rabt 2. lean total lenqths (mm) at age of weakfish.

C h ? a -

New York Delaware B ay B a - h 3 hAge 1929' ]952 1965' 1979 9 ]129_ 16 19 6 -:

_ M F ,&F t r! & M 2A

, ' 200 190 210 200 13 198 196 17i 209 iCC 192

626C 60 30 280 246 324 327 263 27 -164 272
SOC 300 360 360 286 451 455 301 328 3 4

4 320 340 480 480 ?!9 543 553 342 405 384 432
r 360 380 560 560 604 618 7i86 486 496 509
6 410 10 640 640 681 635 440 479 60
7 40 430 675 489 60
S 520 440 137 589
9 762

a Perlmutter et a]. 1956). c Taylor (1916).
b Sagraves (1981). d Merriner (1973)
* p_ ,pprcximateO by: C 1.21 SL.

Table 3. V/n bertalanffy growth parameters for weakfish (sexes combined) where
L is the asymptotic length in millimeters (SL) (Standard length approximated by:
S,=TL11 21). t is the hypothet'cal age at which the fish would have been zero
length, K is the Brody growth coefficient, and W is weight in grams.

Ara t K Wig)

Cape Cod. MA - a
Ocean City, ND 683 0.031 0.274 5237.C

Ocear City, N.O -
Vr vn a Beach, VA 567 0.051 0.350 3226.0

V;,raqnia Beach, 'A -

-ape Fear. *i.. 381 -1.270 0.550 608.3

DP 1 aw re Bay
iar, a 315 -0. 500 0.32/ -

K) I 'w iIp Bay
73' 0.084 0.236

e phe I and jr rre, 1985).
b ,eqfgaves (1951).

*7



(Table 4). Merriner (1913) found Merriner 1973: Wilk 1981). During
significant length-weight differences the Per'od 1940-49, pound rets, haul
between males ano females which he seires, ,mi nets, arc traiwls took
attributed to proportionately greater appro,imately 63-., 11-, 3 . dno 23'1 of
development of ovarian tissue relative the total catch, respec:ivel. Dur-
to testicular' tissue. lig 1970-79, the ccntriutior ,)f these

same four gear types was 0', ii%. 9i,
and 6C0, respectvely (Wilk 1931).

COMMERCIAL AND RECREATIONAL FISHERIES

The principal commercial methods tommercial lanoings of wejKfish
used to harvest weakfish include have fluctuated v idely since the late
trawls, pound nets, haul seines, and iSOO's. Two peaks 'r landings have
gill nets. In addition, weakfish are occurred since 1940, ar all-time high
caught in purse seines, floating of 18,800 . -n 1945 and 16,300 t in
traps, trammel nets, fyke nets, hoop 1980. The oistributisin of weakfish
nets, and hand lines. Generally these landings has shifted historcaily from
fisheries can be classified as mixed one geographic area to another (Wilk
opportunistic fisheries that concen- 1980) (Figure 5). The ChesapeaKe Bay
trate directly on weakfish for brief region (Varyland and Vi, ginia) contri-
periods (Wilk and Brown 1982). During buted most to the total weaKf-sh land-
the mid-1970's, high-speed pelagic ings in the 1940's, followed by the
trawls in the form of paired trawls Mid-Atlantic Region (New York, New
and mid-water trawls were introduced Jersey, and Delawvare), ard the South
in the New Jersey-Delaware area. Atlantic Region (primar ly North Caro-

lina). Weakfish landings remaineo low
Although the methods used to harvest in all regions throughout the 195C's

weakfish for food have essentially and 1960's. Since 1971, South
remained the same, there have been Atlantic Region landings have exceeded
significant shifts in the contribu- those in one or both of the northerly
tions of trawls and pound nets during regions. The shift in catch to the
the past 40 yr (Perlmutter 1959; South Atlantic Region -s probably more

Table 4. Length-weight relationships for weakfish using the equation: log W (g)
= log a + b log L (mm), where W is weight in grams, L is length In millimeters
(*TL, +SL), and a and b are constant.

Length

Location Sex -og a b r r ,arge (minm)

New York Bighta Combined -4.877 2.948 0.99 666 59-76c

Cape Cod, MA b*
Ocean City, MD Combined -5.030 2.976 0.99 413

Delaware Bay Combined -4.423 2.861 0.99 182 190-725

North Caro Inad +  Male -4.558 2.851 0.99 482
Female -4.343 2.946 0.99 610
Combined -4.374 2.934 0.99 1,650

a From Wilk (1979). b From Shepherd and Grimes (1983).
c From Seagraves (1981). d From Merriner (1973).

8



Table 5. Estimated rufber art- weiqht
of weaKfish caught by recreat~r.al

41 VMDL E A7 AN fishermen in the Mio' -Atlant ' R eg ior
(New York-Virginia) 1979-87. ' 'atoral

2Marine Fisheries Servc Marine Rec-
reational Fishery Statitcs Survey,
Atlantic and Gulf Coasts 1979-87).

Year Number Weight
(thousands) (t)

41919 5,157 5,793
1980 14,570 20,544

2 1q81 8 ,833 6,397
011982 1,064 2,717

1983 5,779 539 7
9 OT TATC1984 3,671 3,377

NrhCrln)1985 3,099 3 .013
6-1936k 11,106 6,053
4;1987 6,982 4,093

2* Preliminary data.

'1940 1945 1950 1955 1960 1965 1970 1975 1980 1985
YE ARS

________________________________ ECOLOGICAL ROLE

qu re 5. U.S. commercial lanoings of Food Habits
weakf;,h Ly geoqraphic region.

Weakfish feed predominantly on
penaeid and mysid shrimps, archovies,

a rerlect-. r. of the rcreasec riob ili t and ciupeid fishes (Welsh and Breder
of the North Carolina fishing fleet, 1923, Thomas 1971; Merriner 1975;
and a corcomitan. shitt in the center Stickney et al. 1975; Michaels 1984).
of landings to North Carolina, rather A shift of food habits with growth was
than an actual shift in distribution reported by Thomas (1971), Merriner
of weakfish (Wilk 1981). (1975). and Stickney et al . (1973).

Young weakfish feed inostly on mysd
Weakfish have also been important shrimp and anichovies; older weakfish

to the recreational fishery since at f eed on whatever clupeid species are
least the 1800's (Goode 1884). Anglers abundant in an area. I'lichaels (1984 )
take weakfish from boats while troll- reporteu that anchovies (rather than
ing and drift fishing, anid from boats clupeids) were the single most 2'mpor-
and shore while casting, ive ba I tant prey f-ish of veaKfish
fishino. Jigging, s'till fishing, and collected offshore (depths 6 in).
chumming, primari ly during the warmer Cannibalisin was rnorted to be sign 4'f-
mo n th, of th-e ycar (Freeman and Wal- icant in weakfish (Thomas 19/11
ford! i9i'a, h, c, 19 76a. b). Data Mer r iner 1975). Weakfish feed pri-
f r-m t h e Ndt tioi.aI a riIneP 0isher ies mani ly between dusk and cawn (Lascara

AIr M 1a r ine Recrtioa ihr 1981; Michaels 19S4). Chao and Musick
S)tat~st~ts Survey also indicate a peak (1971) correlated feeding structures
in recreational landings i n 1980 wi th the food habits of juvenilIe
(Z0.544 t.) followed by a sharp decline sc iaen ids. The weakfish has ar
by 1982 (Table 5). obl ique mouth that enablp , it to cap-
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ture pelagic prey from above and in and food habits. Juveniles of these
front 01 it. Other adaptations for speco-s enter the estuaries at
successful predation include a pair of different times of the year, and with-
large canine teeth at the tip of the in a given period, the highest catches
upper, jaw for grasping larger swimming of each species are in different
prey ano a fusiform body shape for areas avd depths. Although weakf~sh
fast pursuit. and croaker both prefer the deeper

water in or near channels, croaker
A study of fish predator-prey do not enter estuarine areas until

interactions in areas of eelgrass fall after most weakfish rave left.
(Zostera marina) in Chesapeake Bay Differences in the morphology nf the
irdicated that weakfish are important feeding apparatus enable each species
top carnivores in this habitat to feed at different levels of the
(Lascara 1981). Field data and lab- water column.
oratory observations have suggested
that weakfish forage along the peri-
phery of eelgrass beds during periods Diseases
of low light (dusk to dawn). The
high percertage of blue crabs (Calli- Mahoney et al. (1973) reported that
nectes sapidus) (40) and spot (Leio- weakfish, especially juvenliles, are
stomus xanthurus) (18) in weakfish one of the most susceptible species to
stomachs indicated that some feeding the "fin rot" disease of marine and
occurred in eelgrass beds, since these euryhal 4ne fishes in 7he New York
animals were considerably more abun- Bight. The consisternt and most
dart there than at adjacent non-vege- stlikinrg feature of the disease in
tared sampling sites. The lack of weakfish is necrosis of the caudal fin
eelgrass in stomachs and the oblique followed by involvement on the other
mouth position of the species sugges- fins. Pollution is suspected to have
ted, however, that weakfish feed pela- a role in the disease. This disease
gically and not deep within the vege.- has also been observed -n weakfish
tatior. In laboratory experiments, from Delaware Bay and Georgia.
weakfish captured fewer prey as the
percentage of vegetative cover in-
creasec (Lascara 1931).

ENVIRONMENTAL REQUIREMENTS
Community Ecology

Temperature
Surveys along the Atlantic coast

itidicated that estuaries provide feed- WeakfIsh eggs in all stages of
ing areas and spawning grounds for development were collected in Peconic
aoult weaKt ish and are important Bay, ,Y and Narragansett Bay, RI, at
nursery areas for the young. Studies temperatures of 12-14 C (Perlmutter
in Del aware Bay (Thomas 1971) and 1939; Herman 19631. Laboratory tests
Chesapeake Bay (Chao and MusicK 2ndicateo -hat hatching of weakfish
1977) showed that several species of eggs wa- (optimal between 18 and 24 C
sciaenids, including weakfish, silver (Harmic 1983).
perch (Bairdiella chrysoura). spot,
croaker (Mcropogonias undulatus), and Weaklish have been collected over a
black drum (Pogonias cromis) were temperature range of 9.5 to 30.8 "C
able to coexist in the estuaries: (Massmarn et al . 1958; Richards and
probable reasons include differences Castagna 1970; Merriner 1976). In
in spatial and temporal distribution, areas of highest abundance of juvenile
relative abundance (abundances of weakfish in Delaware Bay, water
dominant competitors may be reduced by temperatures rancec from £8.0 C in
physical disturbance or predation), July to 11.2 C in October (Thomas
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1971). Decreasing water temperatures Salinity
in fall appear to initiate movement
of most weakfish out of the estuaries Weakfish are euryhalire and have
to deeper water. Older weakfish been collected at salinities rargng
appear Lo precede the young of the of 0.1 to 32.3 ppt (Massmann et al.
year 7n moving out of the estuaries 1958: Richards and Castagna 1970; Wilk
(H ildebrand and Cable 1934; Massmann and Silverman 1976; Wilk et al. 1977).
et al. 1958; Thomas 1911). Harmic (195S; co iected eggs and

larvae in Delaware Bay at salinities
Only a few weakfish have been cf 12.1 to 31.3 ppt. Juveniles have

collected at temperatures below 10 C been taken in saliriLies from 0.1 to
in Delaware Bay or Chesapeake Bay 31.7 ppt, but areas of most abun-
(Massmann et al. 1958; Abbe 1967; dant catches had salinities of 2.3 ppt
Thomas 1971). Hdebrand and Cable in June to 10.8 ppt in August (Mass-
(1934) reported that some small mann et al. 1958; Richards and Casta-
weakfish (122-182 mm T-) remained in gna 1970; Thomas 1971). Adults were
North Carolina estuaries and nearshore collected over a salinity range of 6.6
coastal wdters year-round except dur- to 32.3 ppt (Richards and Castagna
ing brief cold snaps. Dead and numb 1970; Wilk and Silverman 1976; Wilk et
weakfish .ere seen i shal ow waters al. 1977).
when water temperatures suddenly
dropped to 5 -C (Smith 1907; Hilde- Dissolved Oxygen
brand and Cable 1934).

Information on relationships be-
Schwartz (1964b) subjected five tween dissolved oxygen and weakfish

weakfish collected at 20.7 'C to tolerance or preferences is scarce.
normal wirter water temperatures. Thomas (1971) reported that upriver
Swimming speed slowed drastically as movement of juvenile weakfish in the
the water temperature approached 10 Delaware River was blocked by low
-C. feeding ceased at 1.9 'C, and all oxygen concentrations (1.0-2.3 ppm).
fish died at 3.3 C. Wilk (1979) In areas of the most abundant catches
reported that as temperature was grad- of juvenile weakfish in Delaware Bay,
uaIlly increased (0.05 C/h) from the mean dissolved oxygen ranged from 4.2
acclimated temperature range of 19-20 ppm in July to 7.4 ppm in October.
C to almost 29 -C, weakfish showed a
35:"' increase in swimming speed accom- Pollution
panied by tighter and more frequent
schooling: however, as the fish became In a model of the effects of
acclimated to 29 C their activity pollution on a multispecies group of
decreased to a point similar to that coastal fishes, weakfish showed
before the temperature was increased, relatively large depressions in
-his ircreasedl activity may help to abundance in response to chronic or
move the animals from regions of ad- acute pollution, but then recovered
verse high temperature. relatively quickly (in 6-10 years)

(Schaaf et al. 1987).
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