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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 require-
ments 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 saries 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.

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

Information Transfer Specialist
National Coastal Ecosystems Team
U.S. Fish and Wildlife Service
NASA-S1idell Computer Complex
1010 Gause Boulevard

S1idell, LA 70458

or

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



CONTENTS

o 08
CONVERSION TABLE. . vvtti i tieireireroronenenencasnnnaaonanns
ACKNOWLEDGMENTS e veuveneerecncnneosososnssnnnnnss cecerecanns

NOMENCLATURE/ TAXONOMY /RANGE c v e v o & - ceeescscesssesssenrresstan .
MORPHOLOGY /IDENTIFICATION AIDS..vevereveonsssessannsssnsanns .
REASONS FOR INCLUSION IN THE SERIES....ceviennen ceersrsesene
LIFE HISTORY . eeeeeoeeerasscacnossssssssccnnnsonns ceveree ceee
SpaWNiNg.seeeereosevncccacssnsanns seseesensseserrensoans
Eggs and Fecundity........ cessessenss ceseesaesnores cons
Larvae and Postlarvae.....eee. cececsecceressesnne cesenn
JuvenilesS.eeeeesssssocessssnane ceeetestttesesenccenanns .
AdultSe.eeenens cecettennsiaa ceeresesens ceeeesssasssense .
Migration........ S .
GROWTH CHARACTERISTICS..teveeeecosannes teeeseesisasttecenns .
THE FISHERY. cecsseesesssssens seeessessessseaancnesssssns .
ECOLOGICAL ROLE..... .......... ceseern. Cesesectsaassscnnnns .
Food Habits and Predat1on........... .................. .
AbUNdANCe it teteenessenssssssnsonsns s eracastsseneans
ENVIRONMENTAL FACTORS..ueeetevossenosssonssococnnssasssccnns .
POTTUtANtS e eeeeeecessoscecononansns ceesterteerssseennnnas .
Diseases and ParasiteS.eeeceesscccoess creeas cesterennaas
Water Temperature..coseeesssssesssossosssssscosssersoanss
SalinNitY.eeeiessnseosceosasscasssanes cecsssenesnsrrrns .
DissoTved OXYgen..eeeessoscoosansenseossncsesenssonsnss .
Light..oeuens cessrssrssasseans sessesssssensensescrenae .
Substrate..eveeeereerereancacces ceeeasssccccsssassns .o
Pressure...... cescesresetacasaserssssss ceeenne ceerreans
Sound..... stectccnsronsnanns ceeceeviesctesessassanrssen .

LITERATURE CITED......... T T R R .

iv

........ seees iid

............. vi



Mul tiply

millimeters (mm)
centimeters (am)
meters (m)

kilometers (km)

square meters (m’)
square kilometers (km?)
hectares (ha)

liters (1) s
cubic meters (m”)
cubic meters

milligrams (mg)
grams (g)

kilograms (k
metric tons ?t
metric tons
kilocalories (kcal)

Celsius degrees

inches

inches

feet (ft)

fathoms

miles (mi)

nautical miles (nmi)

square feet (ft?)
acres
square miles (mi %)

gallons (gal)
cubic feet (ft3)
acre-feet

ounces (0z)
pounds (1b)
short tons (ton)

British thermal units (Btu)

Fahrenheit degrees

CONVERSION TABLE

Metric to U.S. Customary

By

0.03937
0.3937
3.281
0.6214

10.76
0. 3861
2.471

0.2642
35.31
0.0008110

0.00003527

0.03527

2.205
2205.0

1.102

3.968

1.8(C°) + 32

U.S. Customary to Metric

25.40
2.54
0.3048
1.829
1.609
1.852

0.0929
0.4047
2.590

3.785
0.02831
1233.0

28.35
0.4536
0.9072
0. 2520

0.5556(F° - 32)

v

To Obtain

inches
inches
feet
miles

square feet
square miles
acres

gallons
cubic feet
acre-feet

ounces
ounces
pounds
pounds
short tons

British thermal units

Fahrenheit degrees

millimeters
centimeters
meters
meters
kilometers
kilometers

square meters
hectares
square kilometers

liters
cubic meters
cubic meters

grams
kilograms

metric tons
kilocalories

Celsius degrees



ACKNOWLEDGMENTS

I am grateful for the reviews and suggestions by Dr. David S. Peters,
National Marine Fisheries Service Southeast Fisheries Center, Beaufort, North
Carolina, and Dr., Stephen T. Ross, Department of Biology, University of
Southern Mississippi, Hattiesburg, Mississippi. The staff of the Mississippi
Gulf Coast Research Laboratory Library in 0Ocean Springs provided valuable
reference services and assistance.

vi



Figure 1. Pinfish.
PINFISH

NOMENCLATURE/TAXONOMY /RANGE inhabit coastal waters from Massa-
chusetts southward to Florida and
Scientific name.eeeesseecessccas Lagodon from Bermuda westward throughout the
rhomboides (Linnaeus) Gulf of Mexico (Hoese and Moore
Preferred common name.....cceeee Pinfish 1977) to the Yucatan Peninsula of
Other common names....Bream, pin perch, Mexico (Burgess 1980) includin
sand perch, sailor's choice; Spanish northern Cuba (Randall et al. 1978
name -- chopa espina or spined and Bermuda (Burgess 1980). Pinfish
bream; Sargo salema; French -- Sar are rare north of Maryland. Collec-
saleme; Cajun -- poisson beurre or tions of small juveniles in Delaware
butterfish estuaries indicate that they migrate
ClasSeeeeeeeens sesesessenes Osteichthyes from more southern spawning grounds
Order.cecee... ceeesscssssessPerciformes (Wang and Kernehan 1979). Pinfish
Family.eaeanen seessssssssssssssoparidae are common from Virginia estuaries

Geographic range: Pinfish (Figure 1)

southward (Hildebrand and Cable
1938), and abundant along the south
Atlantic and Gulf of Mexico



coasts of the United States
(Schimmel 1977). The distribution
of the pinfish in the northern

Gulf of Mexico
2.

is shown in Figure

MORPHOLOGY/IDENTIFICATION AIDS

Dorsal spines XII,
anal spines III, rays 11; scales 65-70
in lateral line; 10 rows above and 17
rows below the lateral line (Hoese and
Moore 1977). Randall et al. (1978)
listed 12 dorsal rays and 53 to 68
scales in the lateral line. Body oval
and compressed. Mouth comparatively
small, 2.75 to 3.1 times in head
length; maxilla reaches only to below
the anterior margin of the eye. Both
jaws have eight broad, deeply notched,
incisorlike teeth anteriorly and have
2.5 rows of molarlike teeth Tlaterally
(Randall et al. 1978). A single small
forward-directed spine precedes the 12
spines of the dorsal fin. The body is
olivaceous above; the bluish-silver
sides have yellow longitudinal stripes
broader than the interspaces. A dark
shoulder spot is near the origin of the
lateral 1line. Six dark, diffused,
vertical bars mark the body. Anal and
forked caudal fins are yellow with
broad 1light-blue margins (Randall et
al. 1978). A monotypic genus.

REASONS FOR INCLUSION IN THE SERIES

The pinfish is an  abundant
estuarine dependent fish that usually
inhabits vegetated marine bottoms,
rocky reefs, Jetties, and mangrove
swamps (Schimmel 1977; Randall et al.
1978; Burgess 1980; Benson 1982). It
is so abundant and predaceous that it
is believed to alter the composition of

estuarine epifaunal seagrass
communities (Orth and Heck 1980; Coen
et al. 1981; Stoner 1980, 1982).
Because of its small size, the
pinfish lacks widespread appeal
(Randall et al. 1978). If prepared
while fresh, however, the fish is

soft rays 11;

acceptably palatable. Commercial catch
statistics include the pinfish in the
unclassified or industrial fish
category (Randall et al. 1978).
Pinfish has a potential value as a
baitfish (Breuer 1962; Migdalski and
Fichter 1976) and is preyed upon by

many species of commercial and sport
fishes (Caldwell 1957; Breuer 1962;
Randall et al. 1978; Schmidt 1979;

Benson 1982). According to Randall et
al. (1978), it is also a potential
source of fish meal.

Pinfish have been used extensively
as test fish in pesticide bioassays
(Finucane 1969; Parrish et al. 1975)
and physiological experiments
(McCutcheon 19663 Kjelson and Johnson
1976; Burgess 1980).

LIFE HISTORY

Spawning

The time and location of spawning
of the pinfish described here are
inferred by the abundance and location
of ripe females and newly hatched
larvae taken by experimental gear near
the surface in offshore waters. For
example, in one area  off the
Mississippi coast, three large schools
of more than 1,000 pinfish each were
observed near the surface in waters
about 38 m deep (Springer 1957). All
females sampled with a cast net were
ripe and may have been spawning.
Spawning location is probably related
more to depth and water temperature
than to distance offshore (Johnson
1978). Small pinfish have been
collected in January along the Texas
coast near passes in the open gqulf
(Gunter 1945). Although spawning
concentrations of pinfish were observed
off the Mississippi coast in winter,
Christmas and Waller (1973) indicated
that spawning there peaked in the fall.
Most studies in the gulf have indicated
offshore spawning in the fall and early

winter  (Gunter 1945; Reid 1954;
Caldwell 1957; Christmas and Waller
1973;  Kjelson and Johnson 1976;
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Johnson 1978; Wang and Kernehan 1979;

Burgess 1980). In Florida coastal
waters, most spawning is in February
through March (Tabb and Manning
1961).

Eggs and Fecundity

Data reported on pinfish eggs were
taken largely from eggs stripped from
females injected with human chorionic
gonadotropin and fertilized artifically
with sperm (Schimmel 1977). The
diameter of pinfish eggs in different
samples ranged from 0.90 to 0.93 mm
(Schimmel 1977) and 0.99 to 1.05 mm
(Johnson 1978). The eggs usually have
a single oil globule and a very narrow
perivitelline space. In the laboratory
immature and infertile eggs sank to the
bottom of finger bowls (Schimmel 1977);
whereas, fertile eggs were semibuoyant.
Larvae that hatched after a 48-h
incubation at 18°C were 2.3 mm long.
Eggs with more than one o0il droplet
present did not hatch (Johnson 1978).

A 157-mm long female collected in
Florida in late November contained an
estimated 90,000 eggs (Caldwell 1957).
Hansen (1970) estimated 7,700 to 39,200
(average 21,600) eggs in eight pinfish
111 to 152 mm standard length (SL).
Developmental stages of eggs and
embryos were illustrated by Schimmel
(1977) and Wang and Kernehan (1979).

Larvae and Postlarvae

Early larval stages of pinfish 2.3
to 2.9 mm Tong, 96 h after emergence
were described and illustrated by
Schimmel (1977). The yolk sac was
visible 24 h after hatching and was
completely absorbed by the time the
larvae were about 2.7 mm long. The
mouth began to develop after 96 h, when
the Tlarvae were about 3 mm long.
Various stages of larval development
from 2.3 to 13 mm long were described
by Hildebrand and Cable (1938),
Johnson (1978), and Wang and Kernehan
(1979).

Soft rays first appear when the

larvae are 5 to 7 mm long and spines
begin to differentiate when the Tlarvae
are 8 to 10 mm long. The caudal fin
becomes rounded when the Tarvae are 8
to 10 mm, square-ended at 12 mm, and
concave at 14 mm TL. Teeth are formed
by the time the larvae are 10 mm long
and scales first form when the larvae
are 15 mm long (Johnson 1978).

In an early study (Hildebrand and
Cable 1938), larval pinfish were
collected from October through April
near the  surface of fshore from
Beaufort, North Carolina. Catches in
another study (Thayer et al. 1983) were
greater at the surface at night than
during daylight. When the larvae are
about 11 mm 1long, they begin moving
into the estuaries (Johnson 1978; Wang
and Kernehan 1979). Larvae 11 to 18 mm
long were collected from December
through March in plankton tows at Dog
Keys Pass off Horn Island in the
Mississippi Sound (Christmas and Waller
1973) and from late November through
January near Cedar Key, Florida (Reid
1954).

Juveniles

Juveniles (15-100 mm long) migrate
into estuaries in the spring and summer
(Wang and Kernehan 1979). When the
fish are 16 to 20 mm 7long, notched
incisiform teeth appear outside a row
of conical teeth and gradually replace

the conical teeth (Johnson 1978). When
the fish are 30 mm long, the color
pattern dis similar to that of the

adult, and when they are about 44 mm
long, the caudal fin becomes more
deeply forked and the pectoral fin
increases disproportionately in length.
Most pinfish become sexually mature at
lengths of 80 to 100 mm (Hansen 1970;

Johnson 1978).

In the Mississippi Sound, first-
year juveniles begin to migrate into
the estuaries in March and increase in

abundance there until May (Christmas
and Waller 1973). Juvenile pinfish in
northwest Florida marshes first



March and
June when
offshore
first
inshore

appeared in estuaries . in
increased in numbers until
all Jjuveniles moved
(Zilberberg 1966). Juveniles
appeared 1in January in the
waters of Cedar Key, Florida (Reid
1954), and in January to March,
juveniles had moved into Aransas Bay
and Copano Bay, Texas (Gunter 1945).

Small juveniles (20-80 mm Tlong)
were most abundant in vegetated,
shallow flats of estuaries (Reid 1954;
Kilby 1955; Reid 1956; Zilberberg 1966;
Clark 1970; Hansen 1970; Swingle 1971;
Clark 1974; Johnson 1978). Juveniles
occasionally have been collected iin
fresh waters (McClane 1964; Randall et
al. 1978; Johnson 1978; Burgess 1980).
Young pinfish rarely venture outside of

seagrass-covered habitat into sand
patches, except at night, when they
inhabit open sandy bottoms (Stoner
1979).
Adults

Adult pinfish have been reported

by Reid (1954) to be abundant in
channels and vegetated flats, but
Johnson  (1978) reported that they
prefer open water. In contrast, Odum
et al. (1982) reported that adult
pinfish prefer vegetated substrate.

According to Clark (1974) trawl catches
of pinfish in Whitewater Bay, Florida,
were highest at night when tidal
currents were Tow and where aquatic
vegetation was abundant. Pinfish
select cover or rest on the bottom at
night under offshore platforms near
Panama City, Florida (Hastings et al.
1976), but they are free-swimming
during the day (Caldwell 1957).

According to Caldwell (1957) most

pinfish in Florida mature in their
second year of 1life (the smallest
mature female was 128 mm Tong) and

first spawn in their third year (age
2), but Hansen (1970) observed pinfish
in northwest Florida that spawned late
in their first and second year of life
and all mature fish were 110 mm SL or
Tonger. Most pinfish mature during the

fall offshore spawning migration or at
offshore spawning sites (Hansen 1970).

Catches of pinfish with experi-
mental fishing gear give some idea of
their size range. Those caught in gill
nets near Panama City, Florida, ranged
from 115 to 240 mm FL and averaged 160
mm (Pristas and Trent 1978). In trawl
samples in shallow water, only about 1%
were longer than 100 mm SL and none
exceeded 128 mm SL (Reid 1954).

Migration

After hatching in offshore waters
in fall and winter, larval pinfish
migrate into the estuaries where they
grow in the summer (Wang and Kernehan
1979). Larval pinfish exhibited higher
relative abundance (70%) than diurnal
abundance (30%) according to Thayer et
al. (1983). Juveniles usually inhabit
the shallow estuaries but when surface

water temperatures exceed 32°C, most
seek the deeper, cooler water of
channels  (Zilberberg 1966; Cameron
1969).

Pinfish migrate out of the
estuaries in late fall (Weinstein et
al. 1977, Wang and Kernehan 1979) to
their spawning grounds where they
congregate (Springer 1957; Randall et
al. 1978) into size groups (Moe and
Martin 1965; Hansen 1970; Benson 1982).
In  Texas, Gunter (1945) reported
capturing pinfish from of fshore
waters only from November to January;
Cameron (1969) reported that large

pinfish left shallow flats when water
temperatures dropped below 10°C, where-
as some juveniles remained inshore.
Adults were reported to be abundant in
January and February (Zilberberg 1966)
and in December through February in St.
Andrew Bay, Florida (Pristas and Trent
1978).

GROWTH CHARACTERISTICS

Pinfish embryos develop rapidly in
the egg. Yolksac larvae are 2.3 mm

long 48 h after emergence (at 18°C) and



2.9 mm long when their yolk sac is ab-
sorbed (in about 96 h) (Schimmel 1977).
The larvae begin to migrate shoreward
when they are about 11 mm Tong (Johnson
1978) and grow from 18 mm in March to
52. mm by June in northwest Florida
(Zilberberg 1966). In northwest Flor-
ida, the daily growth of age 0 pinfish
was 0.32 mm in spring, 0.23 mm in
summer, and 0.1 mm in fall (Hansen
1970). Daily growth of age 1 fish was
0.32 mm 1in the spring, 0.21 mm in the

summer, 0.04 mm 1in the fall, and 0.02
mm in the winter. The annual daily
growth rate was 0.12 mm. The growth

increment was 65 to 110 wmm at the end
of their first year (age 0); 55 mm at
the end of the second year (age 1), and
45 mm at the end of the third year (age
2). The annulus formed on scales in

April of the second year of life (age
1). Age 1 pinfish in Texas were 103 to
143 mm long in May (Gunter 1945),

Maximum lengths of pinfish

reported in the literature were 400 mm
(Randall et al. 1978) and 343 mm
(McClane 1964); 365 mm TL in Louisiana
(Dunham 1972); 330 mm (Hildebrand and
Cable 1938) and 245 mm (Schwartz and
Tyler 1970) in North Carolina; 250 mm
in Texas-Louisiana (Hoese and Moore

1977); and 240 mm FL in Florida
(Pristas and Trent 1978). Conversion
factors calculated by Hellier (1962)

from 100 pinfish (44 to 101 mm SL) were
standard Tlength (SL) = 0.85 fork
length, and 0.78 total length.

Hellier (1962) calculated a
length-weight equation as Log Wt(g) =
-4.3734 + 2,9136 Log L(g_ ) and Cameron
(1969) caiculated a ‘length-weight
relationship for 135 pinfish in Redfish
Bay, Texas, as Log Wt(g) = -4,353 +
2.903 Log L . Larval ‘pinfish length-
we}ght re]agﬁbkship was Nt( ) = 0.0089
TL 81 (Hoss 1974). 9

THE FISHERY

According to descriptions of the
pinfish in the literature, the fish has

little food value (Schwartz and Tyler

1970), 1is edible when cooked whole
(Hoese and Moore 1977), or has a fine
flavor (Zim and Schoemaker 1955).
Anglers have condemned pinfish for

stealing bait from their hooks (Chute
1964, Schwartz and Tyler 1970;
Migdalski and Fichter 1976; Hoese and
Moore 1977). Pinfish caught by anglers
for food and bait along the Mississippi
coast contributed less than 17% of the
total catch in a July through December
sportfishing survey in the Mississippi
Sound (Jackson 1972). Most of the
pinfish caught by headboat fishermen in
Texas coastal bays and the Gulf of

" Mexico are included in the sport catch
(McEachron and Matlock 1983).

listed in
fishery statistics because

Pinfish are not
commercial

they are combined with unclassified
species or industrial fish (Roithmayr
1965; Dunham 1972). They are caught

incidentally in gill nets (Pristas and
Trent 1978), trammel nets, beach
seines, traps, hook and line (Randall
et al. 1978), and purse seines in the
menhaden fishing off the Mississippi
River (Christmas et al. 1960).
Pinfish yield a high grade of o0il but
few, if any, are now used for that
purpose (Hildebrand and Cable 1938).
Gillnet selectivity for pinfish has
been reported from St. Andrew Bay,
Florida, by Trent and Pristas (1977).

ECOLOGICAL ROLE

Food Habits and Predation

Known predators on pinfish are
ladyfish  (Gunter 1945), porpoises
(Springer 1957), spotted seatrout

(Breuer 1962), alligator gar (Goodyear
1967), and gulf flounder (Ashton 1980).
Larval pinfish feed mainly on calanoid
copepods (Stoner 1979). Juvenile
pinfish 20 to 80 mm long selectively

feed on amphipods in Apalachee Bay,
Florida (Stoner 1979, 1980, 1982).
Pinfish, 15 to 19 mm 1long, in the
Newport River estuary of North

Carolina, fed more heavily near mid-day


















































