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ABSTRACT

A stock enhancement program was begun in 1989 to restock Biscayne Bay,
Florida with red drum, Sciaenops ocelistus. This bay system had an extensive
population of red drum that declined in the 1950s. Fish (41.7 mm SL, 10, 000)
were stocked in ten circular fiberglass tanks (1500 I) at 525 fish/m3. Fish were
fed daily on a 45 % protein dry ration and were stocked at a mean weight of 1.4g
and 41.7 mm standard Length. After eighty-nine days the population mean
weight was 33.8g, an increase of 0.36g per day. Standard length increased by an
average of 0.96 mm per day. The fish condition factor (weight x 100 / SL3)
ranged between 1.65 and 1.78 and averaged 1.72 for the grow out, The
length-weight refationship was log Weight = -4.5439 + 2.8867 (log SL). These
observations on fish growth demonstrated that red drum can grow rapidly in
saltwater tanks (33 ppt). These fish were tagged and released as part of the stock
enhancement program in Biscayne Bay, Florida. (Supported by Contract C-6651
from the Florida Department of Environmental Protection).

KEYWORDS: aquacuiture, Biscayne Bay, condition, growth, red drum,
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INTRODUCTION

The red drum (Sciaenops ocellatus) is an important commercial and
recreational fish in Florida and along the Gulf coast (Peters and McMichael,
1987; Tilmant er al., 1989). They were once described as being abundant in
Florida’s Biscayne Bay but landings declined rapidly in the 1950s {Yokel,
1966). This decline may be due to both over fishing and habitat loss (Peters and
McMichael, 1987). The purpose of this study is to demonstrate that juvenile red
drum can grow rapidly in saltwater tanks and to compare the resulting growth
characteristics with those from previous studies for this species. Growth data is
crucial for management and mariculture prograras such as the Biscayne Bay
stock enhancement project and many others.

MATERIALS AND METHODS
The Florida International University Marine Lab (FTUML) in Miami,
Florida is an open air, flow-through facility that was constructed in 1989 - 1990
with funds from the Florida Department of Natural Recourses (FDNR), Fish and
Game Unlimited of Homestead Inc., and Florida International University. Itis a
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small facility of about 220 square meters. Unfiltered sea water from Biscayne
Bay is supplied via four 115 volt pumps. Air is provided at 50 psi by two 220
volt regenerative blowers.

In December of 1992, FDNR (now the Florida Department of
Environmental Protection) delivered fingerling red drum (25 mm standard
length) from their hatchery in Port Manatee, Florida to the FTUML. After a two
week acclimation period, 50 juvenile fish were weighed (g) and measured for
standard length (SL) in millimeters. One thousand fish were then stocked in
each of ten circular fiberglass tanks filled with 1500 1 of sea water.
Subsequently, a subsample of twenty fish from each tank was measured every
two to three weeks. An incomplete data set of 50 fish was taken on day
twenty-nine.

During grow out, the fish were fed approximately 5 % of their body weight
per day of a commercial feed (Edwards and Roberts, 1989). Purina Trout
Chow® # 00 - #2 (50 % protein), #3 and #4 (43 % protein) and #5 (40 %
protein) were used. Temperature, salinity, pH and dissolved oxygen were
recorded on a daily basis.

A regression model was fit to the weight/length data in the form of log W =
log a +b (log SL), where W = weight in grams, S1. = standard length in mm, log
a = the y-axis intercept and b = slope. Condition factors were caiculated using
the formula reported in Wakeman and Ramsey (1985), K = W (100) / SL3 ,
where K = the condition coefficient, W = weight in grams, and SL = standard
length in centimeters.

RESULTS

Analysis of variance revealed that there were significant differences in
length and in weight among the tanks (P < .0105). Therefore, the data among
tanks was not pooled. After eighty-nine days, the mean weight of the
populations had increased from 14 g to 33.8 g (Figure 1), with an average
increase of 0.36 g per day. Standard length increased from 41.7 mm to 127.1
o (Figure 2), an increase of 0.96 mm per day. Regressions for weight (Figure
3) and length (Figure 4) over time were significant (p = .0001). The
length-weight regression is given in figure five. During grow out, there was a
general downward trend in condition (Figure 6). The condition factor at the
beginning of the experiment was 1.78 but had dropped to 1.65 eighty-nine days
later. Analysis of variance demonstrated that this decline was significant (p =
.0001). Temperature ranged between 22 and 26°C, salinity between 31 and 36
ppt, pH between 7.5 and 8.2, and dissolved oxygea between 6.0 and 7.1 mg/liter.
Total survival during grow out was 40%.
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Figure 1. Weight increase of the juvenile red drum grown in saltwater tanks at
525 fish/m? in the winter of 1992. Error bars indicate + 2 standard errors. Points
are means of ten tanks.
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Figure 2. increase in standard langth of the juvenile red drum grown in saltwater
tanks at 525 fish/m? in the winter of 1992. Ervor bars indicate + 2 standard errors.
Points are means of ten tanks,
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Figure 3. Regression for weight over time for the juveniie red drum grown in
saltwater tanks at 525 fisivm? in the winter of 1992 (P = .0001}. Error bars
indicate + 2 standard esrrors. Points are means of ten tanks.
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Figure 4. Regression for standard length over time for the juvenile red drum
grown in saltwater tanks at 525 fish/m® in the winter of 1982 (P = .0001). Error
bars indicate 1 2 standard errors. Points are means of ten tanks.
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Figure 5. Langth-weight regression for the juvenile red drum grown in saltwater
tanks at 525 fish/m3 in the winter of 1992 (P = .0001). Eror bars indicate + 2
standard errors. Points are means of ten tanks.
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Figure 6. Condition factors for the juvenile red drum grown in saltwater
tanks.The grow out was for gighty-nine days in the winter of 1992. Error bars
indicate + 2 standard errors. Points are means of ten tanks.
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DISCUSSION

Even though the fish in this study were grown under aquaculture conditions,
they grew quickly and maintained condition factors greater than 1.6. Beckman et
al., (1988), reported a growth rate of 0.58 mm per day and 4.2 g per day for
older juveniles of this species in a Louisiana salt marsh impoundment. Pearson
(1929) estimated a 0.54 mm increase per day for fish between one and 1.5 years
of age in Texas. These differences in growth however, are primarily due to age
differences (i.e. Beckman et al., 1988 and Pearson, 1929 reported growth on
older, larger fish. A direct comparison of observed growth from our study can be
made with Edwards and Roberts (1989). They reported growth of .70 mm per
day and 0.48 g per day in a forty-three day grow out of fish that had been
stocked at 109.2 mm SL and 21.2 grams. On day sixty-four of our study, our
fish reached 107.5 mm SL and 21.0 grams. Twenty-five days later they had
grown to 127.1 mm SL and 33.8 grams, a growth rate of 0.78 mm per day and
0.51 g per day. These resuits were similar to those reported by Edwards and
Roberts (1989).

The length-weight regression from our stmdy falls within the range of
regressions from Overstreet (1983) for this species reported in other studies
(Table 1). It is interesting to note the similarities of the regressions even though
there were many differences in time and location (conditions), methods, sample
sizes and fish sizes. Nevertheless, possible seasonal and sex differences in this
relationship may exist (Overstreet, 1983).

The condition factor fluctuated during grow out (Figure 6). There was a
temporary rise in K after day twenty-nine {the incomplete data set) but this is
thought to be a response to an increase in feed size that was implemented just
prior to that day. By day sixty-four K had declined once again and continued to
do so through the end of the experiment. This overall decline in condition may
be a natural result of growth for this species. Bass and Avault (1975) reported a
X of 1.773 - 2.077 for 568 juvenile red drum. Boothby and Avault (1971)
reported a range of 1.2 - 1.7 for large juveniles and adults and demonstrated that
seasonal variations exist for this parameter. Another possible explanation for
this decline is that as the fish grow larger and space becomes more limited,
competition due to the high stocking density becomes more intense (Brett,
1979).

These observations confirm that juvenile red drum can be grown in
saltwater tanks under aquaculture conditions. In fact, the results from this study
were similar to growth characteristics from both wild and captive fish
throughout the Southeastern United States.
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