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Synopsis

Seasonal abundance, size distribution, year-class presence, residence duration, and migrational patterns of red drum,
Sciaenops ocellatu# an estuarine marsh creek in the northern Indian River Lagoon, Florida, were investigated
during a study in which gill net samples were collected monthly from August 1991 to March 1996. A total of
282 large juvenile red drum were collected, of which 161 were tagged and released and 68 were sacrificed for age
determination. Although red drum were collected in the creek throughout the year, abundance levels were negatively
correlated with water temperatures and reached maximum levels during the winter months. Significant correlations
between fish abundance and salinity or dissolved oxygen levels were not detected. The majority (90%) of the fish
collected were large juveniles (260-450 mm standard length) that were estimated to be from 10 to 26 months old.
The oldest red drum we examined from the creek was estimated to be 37 months old. Tag-recapture data indicated
that some fish repeatedly used or were associated with the creek for periods of up to 18 months after release.
Estuarine creeks in this region provide exploitable habitat for large juvenile red dragg 3), which compose

the majority of the species’ fishery landings in Florida waters.

Taylor 1990, Wilson & Nieland 1994, Ross et al. 1995),
but not on large juveniles.

The red drumSciaenops ocellatughabits nearshore In Florida waters, there has been no directed com-
and estuarine waters of the U.S. Atlantic coast from mercial fishery for red drum since harvest regula-
Massachusetts to Florida and of the Gulf of Mexico tions were instituted in 1988; however, the species
from Florida to northern Mexico (Lux & Mahoney does support an important inshore recreational fish-
1969, Mercel). Many aspects of the life history and ery. In 1995, recreational landings were estimated at
habitat requirements of the red drum have been inves-393079 fish (Murph3). Because of current harvest
tigated throughout its range. Much of this work has restrictions (374 mm to 580 mm standard length slot

Introduction

focused principally on larvae and small juveniles
(Mansueti 1960, Bass & Avault 1975, Holt et al.
1983, Peters & McMichael 1987, Lyczkowski-Shultz
& Steen 1991, Fuiman & Ottey 1993, Rooker & Holt
1997) or on adults (Beckman et al. 1989, Murphy &

1 Mercer, L.P. 1984. A biological and fisheries profile of red
drum, Sciaenops ocellatusNorth Carolina Division of Marine
Fisheries, Special Scientific Report 41, Morehead City. 89 pp.

limit), the majority of fish landed in Florida are large
juveniles between one and three years old (Mufphy
Many mature red drum move to nearshore and offshore

2Murphy, M.D. 1998. A stock assessment of red drum,
Sciaenops ocellatus, in Florida: status of the stocks through 1997.
Florida Marine Reseach Institute report to the Florida Marine
Fisheries Commission, Tallahassee. 14 pp.

$Murphy, M.D. 1994. A stock assessment of red drum,
Sciaenops ocellatus, in Florida. Florida Marine Reseach
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areas of the Atlantic or Gulf of Mexico (Yokel 1966, However, in Florida waters, red drum up to 300 mm
Music & Pafford, Vaughan & Helsé). In the Indian are collected from low salinity rivers and tidal creeks,
River Lagoon, however, large groups of mature red which suggests that some portion of the population
drum inhabit estuarine waters on a year-round basis remains associated with these habitats even as large
(FMRI unpublished data) and spawn within the estu- juveniles (Peters & McMichael 1987).
ary (Carr & Smitli, Murphy & Taylor 1990, Johnson & In August of 1991, the Florida Marine Research
Funicelli 1991). Institute (FMRI) initiated a gill net study within Gator
Large juvenile red drum (defined here as approxi- Creek, an estuarine marsh creek in the northern Indian
mately 200 to 600 mm standard length) depend upon River Lagoon, Florida, to survey large juveniles and
estuarine habitats for food resources and refuge from adults of large fish species, such as red drum, that
predation (Vaughan & Helsgr Studies of red drum  might use the creek. Red drum were the most abun-
of these sizes show that they are widely distributed dant sciaenid species encountered in these collections
among estuarine and coastal habitat types, including (Adams & Tremain 1995). The purpose of this paper is
seagrass beds, oyster bars, sand bottom, and mudio describe the seasonal abundance, size distribution,
flats (Murphy), river mouths and bays (Daniel 1988); year-class presence, residence duration, and migra-
passes and continental shelf waters (Méi)¢and surf tional patterns of large juvenile and small adult red
zone areas (Gunter 1958, Daniel 1988). In Tampa Bay, drum within this estuarine marsh creek habitat.
on Florida’s west coast, red drum 135 to 300 mm are
found not only in the bay proper, but also in rivers,
canals, tidal creeks, boat basins, and passes IeadindvI
to the Gulf of Mexico (Peters & McMichael 1987).
Although many of these studies list habitat types where
large juvenile red drum are found, they provide lit-
tle quantitative information on abundance, seasonality, , ) A
and residence duration within a specific habitat type. 28 37-75'Nandlongitude 8316.62" W in the northern
Low-salinity marsh creeks and backwater areas are Indian River Lagoon,_FIonda_, w!thln the boundaries of
common habitat types in many estuarine systems andth? Merritt Island National Wildlife Refuge (MINWR)
are important nursery areas for juvenile red drum (Figure 1). The water depth, substrate type, submerged
smaller than approximately 150 mm in estuaries along vegetatlon, shoreline vegetat_lon, and habitat types sur-
both the Atlantic coast (Dahlberg 1972, Weinstein rounding GatorCreekaretyplcaI ofthe numerouscregk
1979, Daniel 1988) and the Gulf of Mexico coast systems located in the northeastern area of the Indian

(Peters & McMichael 1987). Red drum larger than River Lagoon. Daily water-level fluctuations in this
150 mm have not been commonly collected in these portion of the lagoon are minor and are principally a

areas and may migrate to deeper estuarine watersfunction of prevailing wind conditions (Smith 1993).

(Pearson 1929, Simmons & Breuer 1962, Peters & Water depths ir_1 the creek are typically shallow and
McMichael 1987). Daniel (1988) speculated that the range to approximately 1.5 min the centerofth_e creek.
movement of larger fish out of creeks prevents com- A Sand-mud bar spans the creek mouth creating a rel-

petition with or predation on the following year class. 2tively shallow creek-lagoon interface approximately
0.6 m deep. The natural drainage basins of Gator Creek

_ and many of the other marsh creeks in this area were
Institute report to the Florida Marine Fisheries Commission, gltered by mosquito control activities in the 1960s.
Tallahassee. 18 pp. Gator Creek is directly linked via culverts to three

4Music, J.F. & J.M. Pafford. 1984. Population dynamics and di . ded h h d by th
life history aspects of major marine sportfishes in Georgia coastal 20JaC€Nt impounded marshes that are managed by the

waters. Georgia. Dept. Nat. Resour. Coastal Resour. Div. Cont. MINWR. . ] .

Ser. 38, Atlanta. 382 pp. The portion of Gator Creek accessible with our ves-
®Vaughan, D.S. & T.E.Helser. 1990. Status of the red drum sels and sampling gear was characterized by three

stock of the Atlantic coast: stock assessment report for 1989. enlarged basins upstream from the mouth of the creek.

NOAA Tech. Memo. NMFS-SEFS-263. 117 pp. These three enlarged basins (approximately 250 to

éCarr, W.E.S. & J.R. Smith. 1977. A study of the spawn- . . .
ing movements and a tentative spawning site of the red drum, 200 M wide) constituted our lower, middle, and upper

Sciaenops ocellatuinal Report to Florida Sea Grant College ~ dill net sampling stations (Figure 1). Sampling sta-
Program, University of Florida, Gainesville. 34 pp. tions were separated by a distance of approximately

ethods
Study area

Gator Creek is an estuarine creek located at latitude
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Figure L Map of the Gator Creek sampling area in the northern Indian River Lagoon, including the three gill net sampling stations (upper
middle, and lower) and a separate water-quality monitoring station (lagoon), indicat¥d bythe adjacent estuary.
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800 to 1000m, yet the physical habitat characteris- Relative fish abundances for each net were calcu-
tics of the three stations were similar to each other. lated as catch-per-unit-effort (CPUE) and expressed as
The dominant substrate types were mud in the cen- total number of fish net h=1. Overall monthly creek

tral portion of the creek and muddy sand near the CPUE values were reported as the mean CPUE of
shoreline. Submerged aquatic vegetation composedthe three sets. The six red drum caught in the addi-

principally of shoal grassHalodule wrightii, with
interspersed patches of manatee gr&sjngodium
filiforme, and widgeon gras®uppia maritima, cov-
ered much of the creek bottom. The shoreline veg-
etation was composed principally of cordgrasses,
Spartinaspp., marsheldeiya frutescens, and white
mangrovelaguncularia racemosa.

Sampling techniques

Fish sampling in Gator Creek was conducted monthly
from August 1991 to March 1996 with 180-m-long,

bottom-set gill nets. These gill nets were multiple-panel
monofilament nets of incrementally increasing mesh
size designed to capture fusiform fishes typically larger
than 200 mm standard length (SL). Each gill net con-
sisted of four 48 x 1.8 m panels with stretch mesh

sizes of 75, 100, 125, and 150 mm and had an effec-

tive fishing depth of approximately 1.8 m. From April
1994, a 15.2% 1.8 m panel with a mesh size of 50 mm

tional 50-mm-mesh panels deployed from April 1994
to March 1996 were included in the overall CPUE
calculations. The inclusion of these six fishes did not
alter the statistical interpretation of our analyses, but
provided supplemental information regarding season-
ality and year-class presence.

Red drum used in age determination68) were
randomly selected to represent a wide range of sizes.
Sacrificed fish were returned to the laboratory to deter-
mine age ranges within the creek and to assist in cohort
assignment of unaged specimens. Saggital otoliths
were removed, stored dry, and sectioned by using a
Beuhler Isomet low-speed saw with diamond wafer-
ing blades. Transverse sections approximately 0.5 mm
thick were cut through the core of the right sagitta
and mounted on a microscope slide with mounting
media. Using a dissecting microscope (35 X magnifi-
cation) with reflected light, both authors independently
read the sections twice. Fish ages determined from
annulus counts were adjusted because annulus forma-

was added to the nets to sample smaller fishes. On eacHion on Florida red drum otoliths begins during their
sampling occasion, one gill net was set at each station Second spring at approximately 18-20 months of age

(upper, middle, and lower), beginning with the upper

(Murphy & Taylor 1990). Fish ages, incremented in

station and proceeding downstream (Figure 1). Nets months, were calculated based on the biologically real-
were anchored onshore and set perpendicular to theistic birthdate of 1 October, which corresponds with
shoreline during the evening crepuscular period (one the midpoint of the peak spawning period in Florida
hour before to one hour after sunset) and fished for waters (Murphy & Taylor 1990). The resulting age-

approximately 1 to 1.5 hours. Nets were retrieved in

length key, combined with known collection dates, was

the same order in which they were deployed, and fishes used to determine the most likely year-class assignment
were removed from each mesh panel and measured toof unaged fish.

the nearest 1 mm SL. Data were obtained for all species

of fish, but analyses were restricted to red drum for
this report.
Salinity (ppt), dissolved oxygen (ppm), and water

Fish not used for age determination and judged to
be in healthy condition following capture £1161)
were tagged and released during sampling to deter-
mine patterns of habitat use and of movement. Plastic

temperature °C) were measured each month in the Hallprint dart tags (70 or 100 mm long) were applied
creek and at a nearby site in the adjacent lagoon below the middle of the first dorsal fin so that the barb
(lagoon station) with a Hydrolab Surveyor Il water- Of the tag lodged behind a pterygiophore. A plastic

quality measurement instrument. From August 1991 Streamer, visible on the outside of the fish, offered a
to Ju|y 1992, environmental factors in the creek were reward and instructed fishermen to contact us with the

measured 0n|y at the upper station. Beginning in identification number, capture location, date, and size

August 1992, measurements were also collected atof recaptured fish.
the lower station. Environmental factors were mea-

sured throughout the study period at the lagoon station Data analysis
located approximately 5 km to the north (Z®.75’ N,
80 47.88" W), for comparative purposes. No gill net
data were collected at this site.

Two-factor analyses of variance (ANOVA) with sam-
pling station and sampling date as treatment effects
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for the model were used to determine if there were station did not differ from those recorded at the creek;
significant differences in (1) individual environmental however, within the creek, DO levels at the upper creek
factors (salinity, dissolved oxygen, or water tempera- station were significantly different (¢ 0.05) and typ-
ture) between upper and lower creek stations and theically lower than levels measured at the lower creek
lagoon station, and (2) CPUE between the three station.
sampling stations within Gator creek (upper, middle, = Seasonal fluctuations in the water temperatures of
and lower creek stations). In cases where data were Gator Creek and the lagoon were consistent with those
not normally distributed, either the log(InGX1)) or in the warm-temperate regions in the northern hemi-
square(X) transformation of the raw data was per- sphere. Minimum temperatures occurred in December
formed to meet the underlying assumptions of ANOVA or January; maximum temperatures occurred during
(Zar 1984). When the ANOVA concluded that sig- July or August. Monthly water temperatures at the
nificant differences between sampling stations were creek stations did not differ significantly from each
present, we used Tukey’s Studentized Range test (SASother (p> 0.05); however, there was a small but sig-
Institute 1994) to determine where those differences nificant difference (p< 0.05) between water temper-
occurred. We used Pearson’s product moment correla-atures at the creek and those at the adjacent lagoon.
tion procedure to determine if monthly CPUE values Water temperatures were typically higher within the
(mean of all three stations for each sampling date) creek than at the adjacent lagoon station.
were correlated with corresponding monthly salin-
ity, dissolved oxygen, or water temperature estimates patterns of estuarine creek use by red drum
(mean of upper and lower stations) in the creek.
Sampling months for which environmental data were | arge juvenile red drum were common in Gator Creek
lacking because of equipment failure or other fac- qyring the study period (& 282) and were collected
tors were not included in the ANOVA or correlation  gyring 53 of the 56 months sampled. Monthly CPUE
procedures. values of the three creek stations were not statisti-
cally different (p> 0.05). Mean monthly CPUE val-
ues (mean of all 3 stations per month) ranged 0.0-3.77

Results fish netthour?! (x=1.27; SE=0.12) (Figure 3). Red
drum abundances in the creek fluctuated seasonally
Environmental factors and were highest during the winter and lowest dur-

ing the summer months. Mean monthly CPUE val-

Within the creek, measurements of salinity and dis- ueswere negatively correlated with water temperatures
solved oxygen were variable and often showed marked (Pearson’s &= —0.35; p< 0.05) but were not correlated
differences over small spatial and temporal scales with either salinity or dissolved oxygen levels recorded
(Figure 2). Salinity levels fluctuated annually and were in the creek.
typically highest during the first half of the year, fol- Lengths of red drum collected in the creek
lowing the dry season (December to May). In 1993, ranged from 156 to 560 mm SIX & 338; SE=3.8)
salinity levels remained relatively high throughout the (Figure 4a) and most (89.7%, =253 fish) were
year, which was likely a result of unusually low rainfall  between 260 and 450 mm SL. Large juvenile red drum
during the summer wet season. On a spatial scale, salin-became vulnerable to our sampling gear when they
ities within the creek showed gradient patterns typical reached 220-250 mm SL during the late summer or
of estuarine marsh creeks, and lowest salinities were early fall (Figures 4a,5). The 1991, 1992, and 1993
consistently observed at the upper creek station. Salin- year-classes were associated with the creek habitat for
ity levels measured within Gator Creek were signif- 22,31, and 20 months, respectively, after they were first
icantly different (p< 0.05) and typically lower than  observedin our gear (Figure 5). The largest members of
levels measured at the lagoon station (Table 1). these three year-classes were typically collected during

Dissolved oxygen (DO) levels were variable March and April but were absent from our collections
between sampling months and sampling stations, but during the following summer. Red drum larger than
generally remained greater than 4.0 ppm throughoutthe 450 mm SL were rarely collected within the creek and
study period. Dissolved oxygen levels were generally accounted for only 5% of the total numlier= 14 fish).
highest during the winter and spring and lowest during  The majority of red drum collected from the creek
summer. Measurements of DO recorded at the lagoonwere estimated to be between 10 and 26 months old
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Figure 2 Monthly measurements of environmental parameters at two Gator Creek sampling stations (upper and lower) and an adjacent
site in the lagoon (lagoon).

based on data derived from the 68 fish whose otoliths oldest red drum we examined was 560 mm SL and was
we examined (Figure 4b). The youngest red drum we estimated to be 37 months old.

aged was 286 mm SL and was estimated to be 10 We tagged 161 red drum during the study period.

months old; however, several smaller fish were col- The size distribution for tagged fish (156550 mm SL)

lected, tagged, and released alive in the creek. Thewas representative of all red drum captured in the
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Table 1. Comparison of means, with standard errors (SE) and ranges, of environmental

parameters measured at two Gator Creek sampling stations (upper and lower) and at a
nearby site in the lagoon (lagoon). Significant differences between station means were

determined by Tukey’s Studentized Range test. Means with the same letter are not

significantly different ¢ = 0.05).

Station Range Mean (SE) Tukey grouping
Salinity upper 1.6-37.5 ppt 19.8 (1.07) A

lower 4.8-35.9 ppt 21.9(0.89) B

lagoon 14.3-34.1 ppt 25.9(0.73) C
Temperature upper 9.8-3383 25.7 (0.71) A

lower 9.8-33.8C 25.9(0.72) A

lagoon 9.4-334C 25.0(0.75) B
Diss. oxygen upper 4.3-12.3 ppm 7.5(0.22) A

lower 3.9-12.5 ppm 8.3(0.25) B

lagoon 5.3-12.2 ppm 8.0 (0.18) AB
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Figure 3. Mean monthly CPUE (fish per net per hour) for large juvenile red drum captured in Gator Creek (all stations pooled) between
August 1991 and March 1996.

study area (Figure 4a). A total of 27 tagged fish were number of days at liberty ranged from 26 to 561 days
recaptured — angler recaptures accounted for 16 fish; (X = 166 days) for fish recaptured inside the creek and
FMRI gill net collections related to both this study and from 88 to 377 daysq{ = 224 days) for fish recaptured
additional FMRI sampling in the Indian River Lagoon outside the creek.

accounted for 11 fish (Table 2). Three of these fish were

each recaptured on two different occasions, including Discussion

one that was recaptured twice in the creek. Sixteen

recaptures were frominside the creek and 11 recapturesEstuarine creeks have been shown to be critical

were from outside the creek in the lagoon proper. The nursery habitats used by juveniles of many species;
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Figure 4 a — Length-frequency plots of all red drum collected from Gator Creek (light shading) and for all tagged red drum (dark
shading). b — Plot of monthly incremented ages-at-length derived from examination of saggital otolith increments and based on a
hypothetical birthdate of October 1. The dashed line represents a best-fit line through the age-at-length estimates.
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Figure 5. Plot of fish lengths (SL) by month and year-class (symbols) for red drum captured in Gator Creek between August 1991 and
March 1996.
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Table 2. Tag-return data for 24 of the fish originally tagged inside Gator Creek and recaptured
by FMRIin gill nets or by anglers. Recapture locations are from within Gator Creek (Creek) and
from lagoon waters outside the creek (Lagoon). Multiple recaptures are indicated by sequential

letters in parentheses following the fish number. DAdays-at-liberty.

Recapture Recapture Fish Tag Recapture DAL
location method no. date date
Creek FMRI 1 8 Jan 1992 5 Mar 1992 57
2 4 Feb 1992 10 Apr 1992 66
3 4 Feb 1992 7 May 1992 93
4(a) 6 Jan 1993 7 Feb 1994 398
5(a) 8 Jul 1993 15 Nov 1993 130
6 15 Nov 1993 7 Apr 1994 143
7 8 Sep 1994 7 Oct 1994 30
8 10 Nov 1994 6 Dec 1994 26
9(a) 9 Jan 1996 7 Feb 1996 29
Angler 10 10 Apr 1992 23 Aug 1992 135
11 7 May 1992 10 Sep 1992 126
4(b) 6 Jan 1993 20 Jul 1994 561
12 17 Jun 1993 20ct 1994 473
13 7 Feb 1994 2 Aug 1994 176
14 6 May 1994 29 Oct 1994 176
15 8 Sep 1994 25 Feb 1995 170
Lagoon FMRI 16 9 Jan 1995 14 Nov 1995 309
17 10 Aug 1995 14 Nov 1995 96
Angler 18 4 Aug 1992 14 Jan 1993 163
19 4 Feb 1992 21 Jan 1993 352
20 10 Apr 1992 25 Oct 1992 198
21 10 Apr 1992 9 Sep 1992 152
5(b) 8 Jul 1993 3Jul 1994 360
22 7 Oct 1993 18 Oct 1994 377
23 5 Jan 1994 17 Jun 1994 163
24 9 Jan 1996 6 Apr 1996 88
9(b) 9 Jan 1996 2 Aug 1996 203

however, the importance of these habitat types to adjacent estuary. Freshwater drainage into the creek
larger juveniles and adult sciaenids and other fishes and a lack of tidal flushing contributed to reduced
is not well known. In addition to the red drum dis- salinities within the creek and a gradient of increasing
cussed here, we collected large juveniles and adults of salinities from the upper creek to the adjacent lagoon.
other sciaenid species in Gator Creek including spot The differences between the water temperatures we
Leiostomus xanthuryslack drumPogonias cromis, recorded in the creek and in the lagoon appeared to
spotted seatro@ynoscion nebulosus, and silver perch be small but may be biologically significant to species
Bairdiella chrysoura. The purpose of this study was seeking thermal refugia during periods of suboptimal
to examine the association of large juvenile red drum thermal conditions in the adjacent estuary.
with an estuarine marsh creek, a habitat type that is The CPUE and size structure of red drum caught in
also important to red drum during their early life his- gill nets varied seasonally within the creek. Catch-per-
tory (Peters & McMichael 1987, Daniel 1988, Baltz unit-effort peaked in the winter months and decreased
et al. 1993) but that has received little attention with during the summer months during all sampling years;
respect to its importance to larger size-classes of the however, specific reasons for the consistent seasonal
species. abundance patterns we observed are unclear. Because
The environmental data collected during this study we used multipanel gill nets capable of capturing awide
indicated that the physical conditions in the Gator size range of red drum, it is not likely that the seasonal
Creek study area were distinct from those in the abundance patternswe observed were afunction of gear
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biases but rather were a function of other environmen- remained associated with these areas until they were
tal or biological factors that influenced the abundances approximately 150—200 mm SL and then the majority
of red drum or their catchability with stationary fish- migrated back out to the open estuary. In that study, in
ing gear. Seasonal movements to optimal habitats by which principally small-mesh seines and occasionally
juvenile red drum have been observed in other estuar- hook and line and small-mesh experimental gill nets
ine systems (Yokel 1966, Peters & McMichael 1987) were used, few red drum larger than 200 mm and none
and are likely related to changes in water temperature, larger than 300 mm were collected. In our study, juve-
salinity, or prey availability. Gillnet catches of imma- nile red drumwere not fully recruited to the gill net sam-
ture red drum in Texas bays declined during the winter pling gear until they were approximately 220 mm SL,
months, possibly because many fish moved to unsam-and then they continued to be collected from the creek
pled deep-water refugia within the bays and rivers orto for 20 to 31 months. Differences in the sizes of fish
the adjacent Gulf of Mexico (Matlock et 4IMatlock & captured in the two studies were most likely related to
Weavef). The higher abundance of red drum in Gator differences in the primary sampling gears used (small-
Creek observed during the winter months may be due mesh seines vs. gill nets). Our results suggest that some
to increased habitat use of warmer creek waters whenportion of the stock that recruited to the creek habitat as
lagoon water temperatures decline. Conversely, the juveniles remained associated with the habitat at much
decrease in red drum abundance we observed duringlarger sizes than previously reported.
the warmer months may represent the emigration of  Although our observations of year-class presence
large fish from the creek during the summer prior to indicated that large juvenile red drum used the creek
the recruitment of small fish to our sampling gear in for extended periods of time, it was unknown whether
the fall. Daniel (1988) speculated that movement of individual fish remained associated with the creek or
red drum larger than 150 mm out of South Carolina whether the data reflected the presence of transient
intertidal creeks in July prevents competition with or individuals from the lagoon. Tag-recapture data from
predation on the following year-class, which recruits in  our study demonstrated that approximately 60% of all
August. It is known that a wide range of factors (e.g., recaptured fish were caught within the creek providing
food availability, habitat preference, juvenile — adult direct evidence that specific fish used the creek dur-
segregation, and hydrological characteristics) interact ing extended periods of up to 18 months. Although the
to determine fish distributions (Weng 1990). Conse- movements and whereabouts of specific fish between
guently, a combination of mechanisms could have pro- the time of initial tagging and recapture are unknown,
duced the observed patterns. Indeed, in the presentone fish that we captured, tagged, and released in the
study, even when correlations were significant, much of creek was recaptured two additional times within the
the variability in the data remained unexplained, indi- creek over the next 18 months (Table 2), which sug-
cating that variables other than those investigated may gested a close association with this creek. These data,
have influenced the catch rates we observed. combined with our observations on year-class presence
Our data on the lengths and year-class presence ofand published accounts of limited movements of large
fish in Gator Creek showed that red drum remained juvenile red drum in estuarine systems (Pafford &t al.
associated with the estuarine creek until they were Murphy & Taylor 1990), suggest repeated use of the
approximately 450 mm SL or about two years old. creek during this life-history interval, and may indi-
Results by Peters & McMichael (1987) in Tampa Bay, cate protracted residency in the creek by large juve-
Florida showed that post-settlement juvenile red drum nile red drum. In a study by Carr & Chaney (1976),
used low-salinity estuarine backwater areas such asa 3.2kg red drum, which was tagged with an ultra-
marsh creeks and canals as nursery habitats; the fishsonic transmitter in the Intracoastal Waterway of east-
- ern Florida and then tracked for seven hours, entered
"Matlok, G.C., J.E.Weaver, L.W. McEachron, J.A. Daily, P.C.  the mouth of almost every estuarine creek it encoun-
Hammerschmidt, H.E.Hengen, R.A. Harrington & G.M.Stokes. tered and moved at night to a deep area 140m up

1978. Trends in finfish abundance in Texas estuaries asindicatedOne of these creeks. Taaaing studies of red drum in
by gill nets. Coast. Fish. Branch, Texas Parks and Wildlife depart- : gging

ment, Austin. 271 pp.

8 Matlok, G.C. & J.E. Weaver. 1979. Fish tagging in Texasbays —
during Nov 1975-Sept 1976. Coastal Fisheries Branch, Texas °Pafford, J.M, A.G. Woodward & N. Nicholson. 1990.
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135 pp. reportto Georgia Department of Natural resources, Atlanta. 85 pp.
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