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Abstract

Gulf sturgeon, Acipenser oxyrinchus desotoi, forage extensively in the Suwannee
River estuary following emigration out of the Suwannee River. While in the estuary,
juvenile sturgeon primarily feed on benthic infauna. In June-July, 2002, and Feb-April,
2003, random sites within the estuary were sampled for benthic macrofauna (2002,
n=156; 2003, n=103). A mean abundance of 2,562 individuals/m* (s.e. +204) was found
in the summer, with significantly reduced macrofaunal abundance in the winter (mean
density of 1,044 individuals/m?, s.e. + 117). Benthic biomass was significantly higher in
the summer with an average summer sample dry wt. of 5.92 (s.e. + 0.82) g/m” compared
to 3.91 (s.e. + 0.67) g/m” in the winter. Amphipods and polychaetes were the dominant
taxa collected during both sampling periods. A Principal Food estimate indicated that the
potential food resource value for juvenile Gulf sturgeon is spatially heterogeneous within
the Suwannee River estuary.

Introduction

The Gulf sturgeon, Acipenser oxyrinchus desotoi, was designated as threatened by
the U.S. Fish and Wildlife Service in 1991, under the U.S. Endangered Species Act of
1991. Subsequently, there has been a need to acquire information related to locating and
characterizing their critical habitats (USFWS and Gulf States Marine Fisheries
Commission, 1995). The largest population of Gulf Sturgeon utilizes the Suwannee
River, Florida, and estuary (Sulak & Clugston, 1998). Prior to spring spawning, sturgeon
from offshore begin pre-migratory staging around mid-February with movement into the
lower river from the estuary. After spawning up-river in March-April, Gulf sturgeon
reside in the river, fasting until October-November (Mason & Clugston 1993). When they
emigrate back to the estuary, Gulf sturgeon begin active foraging to replace lost energy
reserves. Sturgeon over the age of five/six spend the winter beyond the estuary, but
juveniles remain and feed in the estuary during the winter (Fox & Hightower, 1998;
Sulak & Clugston, 1998). Recent analysis indicates that some juveniles age 1-6 remain
and feed in the estuary year round (USGS 17 year Suwannee River Gulf Sturgeon
Database).

Three passes (inlets), two with previously dredged navigation channels
exist within the mouth of the Suwannee River. None of the channels are currently
maintained for navigation all have become sediment-filled over time. The U.S. Army
Corps of Engineers (USACE) has proposed to dredge one inlet, Wadley Pass, in an area
probably used as feeding habitat by juvenile sturgeon (F&W Coordination Act Report:
GEC, 2002). The channel is planned to be approximately 25 m wide by 3 m deep
extending for approximately 2.5 miles (Figure 1). It has been proposed that the dredge
material be placed subtidally adjacent to Cat, Little Bradford, and No-Name Island to aid
in shoreline stabilization (F&W Coordination Act Report: GEC, 2002). Of concern is
how maintenance dredging and/or spoil disposal will impact the threatened and
endangered species which are known to inhabit the Suwannee Estuary (e.g., West Indian
Manatee, Gulf sturgeon).







Juvenile sturgeon have been found to consume primarily benthic infauna while in
the estuary (Huff, 1975; Mason & Clugston 1993). Thus, any alterations within the
estuary that changes either sediment grain size/sorting or chemistry may impact juvenile
food resources (Kenny & Rees, 1996; Seiderer & Newell, 1999). In order to prevent
disruption of sturgeon migration patterns, the date of dredging has been restricted to
between May 15™ and October 15" while the majority of the sturgeon are still upriver.
However, benthic macrofauna recovery from dredging may require a longer time frame
(De Grave & Whitaker, 1999) limiting available food resources for juvenile Gulf
sturgeon within the estuary.

Gulf sturgeon feed only in the marine environment (Mason & Clugston, 1993; Gu et
al., 2001), with adults and juveniles foraging extensively in the estuary during winter
(November to February-March) (Mason & Clugston 1993). Therefore, it is imperative to
acquire food resource information for this critical area. Analysis of the current benthos
status will allow for informed management of future actions in the estuary, and can be
used to minimize impact to sturgeon trophic habitat. Most environmental impact studies
do not have a pre-impact baseline and rely upon what appear to be relatively similar sites
to represent “control areas”. This study allowed acquisition of quantitative “before”
samples which can be used to comparatively evaluate post-dredging changes. Two
objectives regarding macroinfauna within the Suwannee River Estuary are addressed in
this study: 1) Determination of the spatial distribution, abundance, and biomass of
potential food resources for juvenile Gulf sturgeon. 2) Evaluation of quantitative methods
for predicting which estuarine areas are potentially most important in providing food
resources for juvenile sturgeon.

Methods
A) Study Area

The Suwannee River is one of Florida’s largest rivers and has an average flow of
299.6 m® s (Mattson, 1992) (Figure 1). The river is not dammed, and the mouth of the
river receives a substantial freshwater plume (Mattson, 1992; Mason et al., 1994). The
Suwannee River Estuary is separated from the Gulf of Mexico by a series of oyster reefs.
It can be divided up into five sectors differing in salinity (Figure 2). The river has three
main exits into the Gulf of Mexico — West Pass and East Pass that are natural passes, and
Wadley Pass which is man made. West Pass receives the main outflow of freshwater. The
estuarine sound can be separated into two parts, North and South Sound. The South
Sound receives substantial freshwater input directly from West Pass. However, the North
Sound generally does not receive as much same freshwater input and usually maintains
more saline conditions. We hypothesized that the five sectors of the estuary, Wadley
Pass, West Pass, East Pass, North Sound, and South Sound, would differ in benthic
community parameters based upon salinity and freshwater input (Kimmerer, 2002).

B) Benthos Sampling

A virtual grid of 100 m x 100 m cells was projected over the entire Suwannee Estuary.




In June-July, 2002 156 random sites and in Feb-April, 2003 103 random sites, were
selected for sampling (Figure 3). Random sites were allocated equally among the five
different sectors of the estuary (treated as five strata) discussed above and located in the
field using a Garmin GPSMAP 76S. At each sampling site, a benthic core was taken to
sample macrofauna (> 0.5mm in size). The core taken was 15 cm in diameter and 15 cm
deep. Each core sample was sieved through a 0.5 mm mesh in the field. For each sample
subsurface salinity (0.5 m depth), water temperature, dissolved oxygen content, and pH
were measured using a YSI 6000 handheld multimeter. Upon return to the laboratory, all
macrofauna were identified to lowest possible taxon. Dry weight (to the nearest 0.001 g)
of each sample was determined after drying for 24 hours at 60° C. All bivalve and
gastropod shell material was discarded prior to dry weight determination. Polychaetes
were identified by specialists at the Atlantic Reference Centre of the Huntsman Marine
Science Centre, St. Andrews, New Brunswick, Canada. Amphipods were identified
according to Bousfield (1973).

Statistical Analysis

A) Fauna Abundance and Distribution

Due to a lack of normality and homogeneity of variances among the data, all data
were compared using nonparametric statistical comparison techniques. Mann-Whitney
Rank Sum Test was used to test for significant differences in macrofaunal density and
biomass based upon season, summer (July) versus winter (February-March). The summer
and winter sampling intervals also corresponded to dry (low flow) versus wet (high flow)
times of the year, respectively. Kruskal-Wallis ANOVA on Ranks comparisons was used
to test for significant differences in macrofaunal density, macrofaunal biomass, amphipod
density, and polychaete density among the five estuarine sectors (Figure 2) for each
season separately. If Kruskal-Wallis results indicated a significant treatment effect,
Dunn’s Method multiple comparison tests were subsequently performed to determine
significant differences (Glantz, 1997).

The point values (i.e., macrofauna density, macrofauna biomass, amphipod density)
for each sample were used to create interpolated maps of the study area, using an Inverse
Distance Weighting (IDW) method in the Spatial Analyst extension of ArcView 3.2. An
edit mask was used to exclude all land cover and constrain the interpolation to only the
sampled area. IDW is an interpolation technique in which estimates are made based on
values at nearby locations weighted only by distance from the interpolation location.
IDW does not make assumptions about spatial relationships except the basic assumption
that nearby points are more closely related than more distant points. Twelve neighbors
were used for the interpolation (power of two and cell size of 100 m).

B) Principal Foods Analysis

Two studies have examined gut contents of juvenile Gulf sturgeon. Huff (1975) found
that guts of juveniles in the Suwannee River Estuary feed upon non-tube building
amphipods, isopods, insect larvae and mud shrimps. Mason & Clugston (1993) found
similar prey in juvenile Gulf sturgeon gut contents, including non-tube building
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