REFERENCE COPY

Do Not Remove from the Librar-
U. S. Fish and Wildlife-Service
Ngtional Wetlands Research Center

Biological Report 82 (11.43) 700 Cajun Dome Boulevard TR EL-82-4
August 1986 Lafayette, Louisiana 70506

Species Profiles: Life Histories and
Environmental Requirements of Coastal Fishes
and Invertebrates (South Florida)

SPOTTED SEATROUT

Coastal Ecology Group
Fish and Wildlife Service Waterways Experiment Station

U.S. Department of the Interior U.S. Army Corps of Engineers



Biological Report 82(11.43)
TR EL-82-4
August 1986

Species Profiles: Life Histories and Environmental Requirements
of Coastal Fishes and Invertebrates (South Florida)

SPOTTED SEATROUT

by

Darlene R. Johnson
Center for Wetlands
and
William Seaman, Jr.
Sea Grant College and
School of Forest Resources and Conservation

University of Florida
Gainesville, FL 32611

Project Officer
John Parsons
National Wetlands Research Center
U.S. Fish and Wildlife Service
1010 Gause Boulevard
Slidell, LA 70458

This study was performed for the
Coastal Ecology Group
Waterways Experiment Station
U.S. Army Corps of Engineers
Vicksburg, MS 39180

and

National Wetlands Research Center
Research and Development
Fish and Wildlife Service
U.S. Department of the Interior
Washington, DC 20240



This series should be referenced as follows:

U.S. Fish and Wildlife Service. 1983-19 . Species profiles: 1life histories
and environmental requirements of coastal fishes and invertebrates. U.S. Fish
Wildl. Serv. Biol. Rep. 82(11). U.S. Army Corps of Engineers, TR EL-82-4.

This profile should be cited as follows:

Johnson, D.R., and W. Seaman, Jr. 1986. Species profiles: 1life histories and
environmental requirements of coastal fishes and invertebrates (south
Florida)-~spotted seatrout. U.S. Fish Wildl. Serv. Biol. Rep. 82(11.43). U.S.
Army Corps of Engineers, TR EL-82-4. 18 pp.



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 deveiopment. 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.

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 Wildlife Service
NASA-S1idel1 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
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Figure 1.

Mature spotted seatrout.

SPOTTED SEATROUT

NOMENCLATURE /TAXONOMY /RANGE

Scientific nebulosus
(Cuvier)

Preferred common
trout (Figure 1)

Other common names...Speckled trout,
spotted weakfish, spotted squeteague,
winter trout, trucha de mar

name. ..Cynoscion

name...Spotted sea-

€lassS. . iiieann, Osteichthyes
Order.........ovivvia... Perciformes
Family...... ..., Sciaenidae

Geographic range: U.S. coastal waters
from Massachusetts to Texas (and into
Mexico). The center of abundance is
in the northern Gulf of Mexico and
Florida (Pearson 1929). The
distribution of the spotted seatrout
in southern Florida is illustrated in
Figure 2.

MORPHOLOGY/IDENTIFICATION AIDS

This spiny-rayed, fusiform-shaped
fish is most immediately recognized by
its irregular spotted color pattern on
the two dorsal fins, caudal fin, and
silvery upper body. Extension of the
lateral Tine onto the tail is diagnostic
of sciaenids. Well-developed canine
teeth are present; the Jlower jaw

projects. Maxilla extends beyond rear
margin of the eye.

Key morphological characters are: D.X
+ I, 24-26; A. II, 10-11; scales 66 or
more; gill rakers 4 + 7-9 (Hoese and Moore
1977). The inside of the mouth is orange.

In contrast with other Florida
species of Cynoscion, spotted seatrout
have relatively short and thick gill
rakers, and Tlack scales on the soft
dorsal and anal fins. Comparative oste-
ology is reported by Moshin (1973}; pro-
tein taxonomy is described by Weinstein
(1975) and Weinstein and Yerger (1976).
Immature stages are shown in Figure 3.

REASON FOR INCLUSION IN SERIES

This species is a major sport and
commercial fish. Many shellfish and
finfish along the Florida coast are estu-
arine-dependent largely during the
larval and juvenile stages, but most
spotted seatrout spend their entire
lives in estuaries (Figure 4). Mainte-
nance of habitat quality in coastal
and along non-barrier (low energy) shore-
lines is essential to the production of
spotted seatrout. This carnivorous fish
is near the top of the estuarine food web.
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Figure 2. Distribution of spotted seatrout along the south Florida coast.



Figure 3. stages of
spotted seatrout (from Tabb 1966 as
adapted from Guest and Gunter 1958}.
Courtesy of American Fisheries Society.

Early 1life

LIFE HISTORY

Subpopulations

Spotted seatrout in Florida tend to
spawn and live in particular estuaries,
and to move only short distances. Along
the Florida coast, geographic isolation
is enhanced by separation of estuaries
by Tlarge distances of uninterrupted
coastline (Iversen and Tabb 1962; Tabb
1966; Weinstein 1975). In a tagging
study of migratory patterns on the west
coast of Florida, over 95% of the tagged
spotted seatrout recovered were within
30 miles from their point of release
(Moffett 1961; Beaumariage 1969). Pro-
tein studies using gel electrophoresis
have shown that a population of spotted
seatrout in the Everglades National Park
is distinct from other Florida popula-
tions. There is a strong negative cor-
relation between increase in geographic

TIDAL Rra
FRESHWATER i3
STREAM i

OCEAN

Figure 4.

The 1ife cycle of the spotted seatrout in a hypothetical es-

tuary (used by permission of R. Lewis, Mangrove Systems, Inc., Tampa,

Florida).



separation and the morphological simi-
larity of the populations (Weinstein
1975). There also is evidence of dif-
ferences between subpopulations based
on growth rates (Iversen and Tabb
1962), maximum length (Moffett 1961;
Stewart 1961; Tabb 1961), length at
maturity (Moody 1950; Stewart 1961;
Tabb 1961; Klima and Tabb 1959), and
length of spawning season (Moffett
1961; Moody 1950; Stewart 1961; Jannke
1971; Rutherford et al. 1982).

Most south Florida spotted seatrout
studies have concentrated near Cedar
Key and Charlotte Harbor/Ft. Myers, on
the west coast; Indian/Banana River
lagoons along the east coast; and
Everglades National Park/Florida Bay
to the south.

Spawning

In south Florida, the spawning peri-
ods of spotted seatrout at different
locations are as follows:

1. Ft. Myers/Cedar Key--late March

to September, peaking in June-
August  (Moody 1950; Moffett
1961).

2. Indian River--mid April to late
July, peaking in April-June (Tabb

1961).

3. Everglades National Park--year
round, peaking 1in spring and
again in late summer/ fall
(Stewart 1961; Jannke 1971;
Rutherford et al. 1982).

The time of spawning 1is controlled

largely by temperature and salinity.
In Everglades National Park, Stewart
(1961) correlated spawning peaks with
wager temperatures between 28" and
30°C, and Jannke (1981) found that
temperatures above 30°C reduced the
intensity of spring spawning. In south
Florida, the fish spawneg when water
temperatures were near 25°C but ceased
when temperatures reached 28°¢C (Tabb
1958). Spawning usually peaked in the
spr;ng when salinities were high (30-35
ppt).

Information about preferred spawning
habitat for spotted seatrout 1is based
largely on the location and abundance of
eggs or small larvae in sampling gears
(Perret et al. 1980). Spawning has been
reported in non-tidal portions of estu-
aries and lagoons (Pearson 1929; Miles
1950; Tabb 1961), near tidal passes
(Stewart 1961; Tabb et al. 1962; Roessler
1967), and outside estuaries (Pearson
1929; Jannke 1971; King 1971). Spotted
seatrout usually spawn during the night
in bays and 1lagoons, and in deeper
channels and depressions adjacent to
grassy flats (Tabb 1961). Tabb stated
"During spawning there is a constant
milling of the spawning school, with
light, side to side body contact among
the fish." Spawning is accompanied by
soft croaking by the males.

Throughout its range, the spotted
seatrout matures at 1 to 4 years of
age (Miles 1950; Guest and Gunter 1958;
Klima and Tabb 1959; Lorio and Perret
1980). 1In Florida, some investigators,
have reported that females mature in
the Everglades National Park and Indian
River estuaries at 3-4 years of age,
and males at 2-3 years (Tabb 1961;
Rutherford et al. 1982). Stewart
(1961), however, reported no difference
in age of maturity between sexes for
Everglades National Park populations.
Females are typically larger at
maturity than males (Moody 1950;
Moffett 1961; Tabb 1961). Estimates
of the shortest length at maturity
vary among estuaries (Table 1). Data
from Cedar Key reveal that the length
of ripe females ranged from 210 to 250
mm standard length (SL) and the ripe
males ranged from 200 to 240 mm SL.
According to Moody (1950), most
spotted seatrout spawn when 240-250 mm
long SL, usually in their second and
third year of 1life (Moody 1950). A1l
lengths given in this report are
standard Tlengths (SL) unless otherwise
stated.

Fecundity and Eggs

In geqera], fecundity increases with
age and size. In Florida, one female 397



Table 1. Average length (mm SL) at
spotted seatrout populations in Florida.

onset of maturity for four

Sex

Location Female Male Source

Northwest Florida 210 180 K1ima and Tabb 1959

Cedar Key 210 200 Moody 1950

Everglades Nat. Park 190 237 Stewart 1961; Rutherford

et al, 1982

Indian River 315 285 Tabb 1961
mm long from Cedar Key contained occasionally two or three (Tabb 1966;
464,000 eggs (Moody 1950), and 15,000 Fable et al. 1978). Eggs have been

to 1,100,000 eggs were reported by Tabb
(1961) from 12 Indian River spotted
seatrout, 325 to 625 mm 1long (ages
IV-VIII).

Suttkus (1962)
in the average

Sundararaj and
reported an increase
number of eggs with age: age I1-140,485
eggs; age 11-345,325 eggs; age
I11-660,960 eggs; and age IV-1,144,492

eggs. Because of their abundance, age
111 females have the greatest
reproductive potential of all of the

They contribute 41% of all eggs
spawned, followed by age IV females
(27%), age II (24%), and age I (9%).
In a study in Everglades National Park,
age III and IV females contributed most
of the eggs, whereas most male spawners
were ages II, III, and IV (Rutherford
et al. 1982).

ages.

The fecundities reported by Tabb
(1961) and Sundararaj and Suttkus (1962)
were probably underestimates because
only the large yolky eggs were counted
(Overstreet 1983). However, all
oocytes over 30 mm should be counted
because seatrout spawn over several
months, and vitellogenesis can proceed
rapidly.

Spotted seatrout eggs are spherical,
generally with one 0il1 droplet, but

reported to be both demersal (Tabb 1966)
and pelagic (Fable et al. 1978) depending
upon salinity (Perret et al. 1980). At
higher salinities (30 ppt) eggs are
buoyant, but sink at 25 ppt. This phenom-
enon could be an effective mechanism for
keeping eggs from being transported too
far into the estuary where salinities may
be too Tow for survival. Optimum salin-
ity for the survival of eggs and larvae
is about 28 ppt (Taniguchi 1980).

Larval and Juvenile Stages

Larvae hatched 18 hours after fertili-
zation range from 1.3 to 1.6 mm under
laboratory conditions (Fable et al.
1978). Field data on newly hatched
spotted seatrout larvae are meager
because of the difficulty of collectin
such small individuals. Larvae (3-6 mm?
were collected in Everglades Nationa
Park (Jannke 1971) and in Texas at tidal
passes during flood tides (King 1971).

In the summer, when spotted seatrout
are 10 to 15 mm long, they are more easily
collected in shallow vegetation and
grassbeds in bays and lagoons (Tabb 1966;
Perret et al. 1980). In winter, juve-
niles and adults migrate to deeper, more
temperature-stable waters. At 6-8 weeks
of age (25-50 mm long), they often form



schools of 5 to 50
1966).

individuals (Tabb

Adult Stage

Although spotted seatrout may move in
and out of an estuary, they are not
considered migratory (Tabb  1966).
Tagging studies have shown that 95% of
recaptured seatrout moved less than 30
miles from where they were originally
tagged and released (Iversen and Tabb
1962). Movements in general seem to be
associated with spawning, feeding,
protection from predators, changes in
water temperatures, and avoidance of Tow
salinities (Lorio and Perret 1980)}. 1In
north Florida and 1in Georgia popula-
tions, winter offshore and spring
inshore movements are more common and
more pronounced than in southern popula-
tions (Pearson 1929; Tabb 1966; Mahood
1974).

The schooling behavior of spotted
seatrout is strong until the fish are
age VI and older. By age VII, most
males disappear and the remaining large
females adopt a semisolitary existence
(Tabb 1966). The 1ife spans of females
in different populations range from age
VI to age X (Pearson 1929; Guest and
Gunter 1958; Mahood 1974). The oldest
males and females reported for the
Florida west coast were ages VII-IX;
for the east coast, ages VIII to IX;
and for the Everglades National Park,
ages VII to VIII, as reported by
Moffett (1961), Stewart (1961), Tabb
(1961), and Rutherford et al. (1982).

The longest male at Cedar Key was
372 mm and the Tlongest female was
590 mm (Moody 1950). For the Ever-
glades National Park, the maximums were
450 mm for males and 525 mm for females
(Rutherford et al. 1982). The Tlongest
fish taken from Indian River was
725 mm; the longest fish at Ft. Myers
was 540 mm (Tabb 1961; Iverson and Tabb
1962). :

In the 1Indian River, northwest
Florida, Ft. Myers, and Everglades
National Park, young males were more

abundant than younqg females, but the

females 1lived longer (Klima and Tabb
1959; Moffett  1961; Tabb  1961;
Rutherford et al. 1982). The percent-

age of females in the population from
the Indian River was 19% for age I, 47%
for age II, 68% for age III, 73% for
age IV, 82% for age V, 85% for age VI,
96% for age VII, and 100% for ages
VIII-IX (Tabb 1961). In the Everglades
National Park population, females made
up 28% of age group I, 63% of age
groups II-V, and 78% of age group VI
and older (Rutherford et al. 1982).

GROWTH CHARACTERISTICS

In Texas, larval spotted seatrout
held under controlled conditions at
temperatures of 249-269C grew from 1.5
mm at the time of hatching to 4.5 mm in
15 days (Fable et al. 1978). This growth
was exceeded by spotted seatrout raised
in the laboratory and fed wild copepods
(Perret et al. 1980).

The use of scale annuli and otoliths
has been the best method to determine
growth and age of spotted seatrout
(Perret et al. 1980). The annulus
usually forms in March when growth rates
accelerate (Tabb 1961). Length-
frequency data are generally unreliable
for calculating growth rates and age
structure of a population because of the
protracted spawning season of spotted
seatrout and the tendency for length
ranges of the various age groups to over-
lap one another (Higgins and Pearson
1927; Guest and Gunter 1958). Spotted
seatrout tend to school according to
size; therefore, extensive sampling of
many schools may be required to
accurately estimate the size distri-
bution of the population (Tabb 1961).

Age and length frequencies of spotted
seatrout have been examined at Punta
Gorda (Welsh and Breder 1924), Ft. Myers
(Moffett 1961), Cedar Key (Moffett
1961), Everglades National Park (Stewart
1961; Rutherford et al. 1982), and Indian
River (Tabb 1961). Calculated standard
lengths of fish of each age group for Ft.
Myers, Indian River, and Florida Bay are


















































