








INTRODUCTION

The greater Everglades ecosystem of south Florida exists because of a delicate balance
between freshwater influx, low topographic gradient, underlying geology and sub-
tropical climate. This combination has created a unique and diverse ecosystem,
supporting many threatened and endangered species of plants and animals that rely on
abundant freshwater. Historically, the Shark River Slough served as the primary conduit
of freshwater through the central portion of the Everglades southwestward to the coastal
region. This natural movement of water, however, has been dramatically reduced over
the last century as construction of canals, water conservation areas and the Tamiami Trail
either retained or diverted flow (Light and Dineen, 1994). The reduction in flow and
changes in water quality through Shark River have had a significant effect on the
freshwater marshes and the associated coastal ecosystems. Additionally, the flow
reduction may have shifted the balance of fresh to salt-water inflow along coastal zones,
resulting in an acceleration of the rate of inland migration of mangroves into the
freshwater marshes.

South Florida is currently undergoing a massive restoration effort guided by the
Comprehensive Everglades Restoration Plan (CERP, 1999). One of the primary goals of
the CERP is to restore the natural flow of water through the terrestrial Everglades and
into the coastal zones. Both the CERP and the Department of Interior Science Plan
recognize the importance of understanding freshwater flow into south Florida’s estuaries,
and the changes incurred in the estuaries due to anthropogenic alterations of freshwater
flow. One of the three primary objectives stated in the DOI Science Plan is to “ensure
that hydrologic performance targets accurately reflect the natural predrainage hydrology
and ecology” (DOI Science Plan, 2004, p. 14). A historical perspective can be obtained
by examining the record of the hydrologic and biologic components of the natural system
preserved in the sediments of south Florida. USGS researchers have utilized this method
to provide restoration planners with information on the ecosystem history of Florida Bay
and Biscayne Bay (Brewster-Wingard and others, 2001; Cronin and others, 2001; Ishman
and others, 1998; Wingard and others, 2003, 2004).

The importance of Shark River Slough outflow to the health of the coastal ecosystem led
the USGS Ecosystem History of South Florida’s Estuaries Project to begin work in the
southwest coastal area in 2004. A preliminary series of cores were collected in May 2004
(Wingard, et al., 2005). The cores collected in July 2005 and described in this report
form transects with three of the 2004 cores, which allows us to examine changes in flow
along a gradient moving towards the coast (Figure 1). The objectives of this research are
to document impacts of changes in salinity, water quality, coastal plant and invertebrate
communities and other critical ecosystem parameters on a decadal to centennial scale in
the southwest coastal region, and to correlate these changes with natural events and
resource management practices. Examination of these long-term (centennial scale) data
sets will allow us to determine what the natural trends or cycles of change (such as rising
sea-level or changes in climatic patterns) within the ecosystem were, and how
anthropogenic alteration offset those natural cycles.
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Figure 1. Satellite image of the southwest coast of Florida, showing general location of cores. Yellow line marks
approximate boundary of Everglades National Park. Yellow dots indicate location of July 2005 core sites; SR1=Shark
River, near entrance to Ponce de Leon Bay; SR2=Shark River system, north of main channel; SHR1=South Harney,
near mouth of South Creeks; HR2=Harney River, near water station; FBLM1=First Bay of Lostmans River;
SBLM2=Second Bay of Lostmans River. Red dots indicate location of May 2004 core sites (reported on in Wingard and
others, 2005); AL=Alligator Bay Core; LM=Big Lostmans Bay Core; BR=Broad River Bay Core; TB=Tarpon Bay Core;
and RR=Roberts River Core from river mouth. Orange numbered triangles correspond to South Florida Water
Management District sites listed in Table 1. Blue lines trace the three river system transects discussed in this report:
Lostmans, Harney, and Shark. Image cropped from John W. Jones and others (2001). Table 1 gives geographic
coordinates of 2005 core locations and Figure 2 illustrates precise location of cores.




Setting

The Shark River Slough, flowing southward through Everglades National Park, delivers
freshwater from Lake Okeechobee and the terrestrial ecosystem to the southwest coastal
area of Florida. In addition, the Fakahatchee Strand and the Okaloacooochee Slough
provide freshwater to the Ten Thousand Islands area north of Lostmans River. The
southwest coastal region is a complex network of channels, bays, coastal prairies, and
mangroves (Figure 1). In 2004, a series of cores were collected from the inner bays that
form the transition between the coastal and terrestrial ecosystems (cores described in
Wingard, et al., 2005). The six sites cored in July 2005 and reported on here were
collected downstream from 2004 cores, forming three transects from the inner bays out to
the coast along Lostmans River, Harney River, and Shark River (Figure 1). This area
receives the most direct influence of the overland flow from Shark River Slough.

Characterized as a mangrove estuary (or mangrove and coastal glades (McPherson and
Halley, 1996)), salinity increases downstream in the channels towards the coast, but can
vary tremendously on a seasonal basis, and inter-annually with changes in rainfall, tide,
and freshwater flow from the terrestrial Everglades (Davis and others, 2005). Measured
salinity along these transects over the last decade shows a high range of variability from
<5 ppt to >30 ppt at most sites (Table 1; data from South Florida Water Management
District). Ponce de Leon Bay experiences slightly higher salinities; the minimum
measured salinity there is 9.8 ppt over the last decade.

Topographic highs throughout the southwest mangrove estuarine zone are less than one
meter in elevation (Desmond, 2005). Due to the low relief and the location of the region
at the terminus of the freshwater drainage, the mangrove estuaries of the southwest coast
are “particularly vulnerable to changes in sea level and freshwater flow” (Davis and
others, 2005, p. 833). These two factors — sea level and freshwater flow — are the primary
drivers controlling *“all ecological processes and attributes in the mangrove coastline of
the southern Everglades” (Davis and others, 2005, p. 833). A general comparison of
1940 aerial photos and digital orthophoto quadrangles (DOQs) from the 1990s (Figures 2
and 3) indicates that the area has not undergone large scale geomorphic changes in the
latter half of the 20™ century.
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Table 1:

Summary of salinity data from river systems where cores were located. Data from South Florida Water Management District's Water Quality

Monitoring Project (data from http://www.sfwmd.gov/org/ema/envmon/wgm/wgprojects.html, accessed August 2, 2006). Position of stations are

shown on Figure 1 (orange triangles) Note: data were collected approximately once/month and generally two measurements were taken for

each collection.

Number of
salinity Time frame of Average Standard Minimum Maximum
River System Station ID Station Location Latitude Longitude measurements data collection ppt Deviation ppt ppt Median
Lostmans FLAB29 First Bay 253316.31 811101.21 244 1/1995 to 1/2005  15.0 0.778 0.2 39.8 8.400
Lostmans FLAB30 Third Bay 253448.61 810715.35 244 1/1995 to 1/2005 9.6 1.121 0.1 37.9 3.100
Harney FLAB36 S. Mouth Harney River  252442.05 810829.22 244 1/1995 to 1/2005  22.6 0.311 2.8 36.4 4.800
Harney FLAB37 Harney River Junct 252554.05 810456.57 243 1/1995 to 1/2005  11.2 0.840 0.4 35.0 5.700
Harney/Shark FLAB38 Tarpon Bay 252502.21 805954.35 241 1/1995 to 1/2005 4.4 1.442 0.1 304 0.800
Shark FLAB39 Gunboat Island 252244.11 810150.63 244 1/1995 to 1/2005  10.7 0.920 0.1 33.9 5.850
Shark FLAB40 Ponce De Leon Bay 252058.99 810728.45 244 1/1995 to 1/2005  27.1 0.202 9.8 375 3.850




Figure 2. Comparsion of 1940 and 1995
landscape for region near Tarpon Bay and
Harney River. Yellow X on map shows
location of Harney River core (GLW705-HR2)
from near water monitoring station on both
images. A.1940 aerial photo obtained from
Smith and others (2002; section 34, line 6,
image 3; available at http://sofia.usgs.gov/
exchange/aerial-photos/). B. Composite of
four 1995 Digital Orthophoto Quadrangles
(DOQs) from Harney River area. DOQ
images obtained from http://edcsns17.
cr.usgs.gov/EarthExplorer/
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METHODS

Twelve piston cores were collected from six sites in Everglades National Park on July 12
and 14, 2006 (Table 2; Figures 1 and 4) under ENP Permit # EVER- 2004-SCI-0099.
Duplicate cores, A and B, were taken side by side at each site (10-20 cm apart for most
cores, ~1m apart for GLW705-SBLMA & B). X-radiographs of the A cores were made,
and the upper 20 cm of each A core were cut vertically into 1-cm segments for analyses;
below 20 cm the samples were cut into 2-cm segments. The subset A cores are currently
undergoing analysis for faunal remains (ostracodes, foraminifers and mollusks), pollen,
radiometric dating, and sedimentary and shell geochemistry. The B cores will be sliced
vertically, digitally scanned, and sub-sampled for microbial DNA where appropriate.
Portions of the subset B cores will be archived for future additional analyses.

Processing of faunal and floral remains within the cores is currently underway and will
follow the procedures described in Cronin and others (2001), Brewster-Wingard and
others (2001), Ishman and others (1998), and Willard and others (2001). In order to
provide a quick overview of significant environmental changes taking place within these
cores for this report, samples were scanned for their molluscan faunal content. These
scans are quick visual identifications of the observable mollusks and do not constitute a
thorough or quantitative examination. The observed presence of key environmental
and/or salinity-indicator molluscan species is noted in Table 3.

LITHOLOGIC DESCRIPTION OF CORES

Sediment core descriptions were based on examination of core samples under a binocular
microscope in a laboratory setting. Grain size is based on the Wentworth classification.
Sediment color is based on the Munsell Rock Color Chart and was made on wet
sediments. The following descriptions are arranged by river system moving from river
mouth upstream and in a northwest to southeast transect (see Figure 1 for general
location).

Lostmans River First Bay Core (GLW705-FBLM1A) (Figure 5)
Depth (cm) Description

0-16 Sandy organic mud intermixed with a muddy very fine quartz sand to silt.
Darker organic mud interlayered with lighter sandy material, forming fine
laminae and layers up to 2 cm thick. Very high water content in upper 3
cm, becoming fairly cohesive below 3 cm. Shell fragments and whole
shells scattered throughout with occasional pockets of dense shell
fragments (10-11 cm). Abundant plant material (decayed wood, leaves,
bark, fibers). (Ranges from Pale yellowish brown — 10YR 6/2 to dark
yellowish brown — 10YR 4/2 to dusky yellowish brown — 10YR 2/2)



60-153

153-165.5

Organic clay with fibrous plant material. Scattered shells, but fewer than
in overlying sediment. Laminae present through much of segment and
scattered lenses of lighter colored very fine quartz sand to silt. Lower
portion of segment (144-148 cm) appears burrowed; large lenses of very
fine sand, shell debris and organic material in clay matrix. Scattered wood
and areas of leaves and/or bark that parallel bedding plane. Occasional
shell material. (Olive gray —5Y 4/1 to olive black — 5Y 2/1)

Sandy, silty organic mud; blocky texture. Numerous scattered shells and
some wood. (Olive black —5Y 2/1)

Harney River Core near water monitoring station (GLW705-HR2A) (Figure 8)

Depth (cm)

0-86

86-98.7

Description

Organic mud to clay, with silt to very fine quartz sand. Disseminated
organic flakes, scattered shells, ostracodes, foraminifers and plant material
present. Very high water content decreasing slightly downward; fibrous
plant material and cohesiveness of sediment increases downward. Some
zones with thin laminations of very fine sand and/or silt. (Olive black -5Y
2/1)

Gradational with overlying segment. Cohesive organic mud to clay, with
silt to very fine quartz sand grading downward to a crumbly, coarser-
grained clayey very fine sand to silt. Shell and wood content relatively
high through this section, with abundant foraminifers, ostracodes, and
freshwater gastropods. Some zones with thin laminations of very fine
sand and/or silt. (Olive black — 5Y 2/1 to brownish black — 5YR 2/1)

Shark River Core near entrance to Ponce de Leon Bay (GLW705-SR1A) (Figure 9)

Depth (cm)

0-66

66-70

Description

Organic mud, with relatively high water content, decreasing downward.
Scattered very fine quartz sand to silt-sized grains scattered throughout,
most sub-rounded to well-rounded, increasing downward through section.
Becomes clayey mud in some segments. Fibrous plant particles and small
fragments of bark and/or wood disseminated in mud. Some shell material,
foraminifers and larger pieces of wood. (Olive gray —5Y 4/1 to olive
black -5Y 2/1)

Muddy clay, with laminations of slightly lighter and darker material. Rare
fibrous plant material present and scattered shells. (Olive gray — 5Y 4/1
and 5Y 3/2)
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70-103

103-113.5

Organic mud, with relatively high clay content and very fine quartz sand

to silt size grains. Proportions of clayey mud to silt fluctuate throughout

segment. Fibrous plant material, shells, and wood present. (Olive gray —
5Y 4/1)

Muddy very fine quartz sand to sandy organic mud; sand grains are sub-
rounded to rounded. Scattered fibrous plant material and organic clasts

throughout, and scattered large clasts of peat in sand matrix. No visible
shell material. (Light olive gray —5Y 6/1 to olive gray -5Y 4/1)

Shark River Core north of main channel (GLW705-SR2A) (Figure 10)

Depth (cm)

0-96

96-106

106-114

114-132

132-144

Description

Sandy organic mud, with relatively high water content, decreasing
downward, becomes relatively cohesive at 28 cm. Very fine quartz sand
to silt-sized grains intermixed in mud matrix. Fibrous plant material and
scattered wood, shells, ostracodes and foraminifers, abundant in some
segments. (Brownish black —5YR 2/1)

Peaty organic mud, gradational with overlying segment. Texture is
spongy, with no visible sand or silt grains. Shells and plant material are
abundant. Freshwater gastropods visible in section from 102-106 cm.
(Olive black — 5Y 2/1)

Transitional, peaty organic mud from above mottled with muddy clay
from below. Freshwater gastropods abundant throughout. Content of
peaty mud decreases downward as muddy clay increases, transitioning to
underlying section. (Olive black and brownish gray — 5Y 2/1 and 5YR
4/1)

Muddy clay, with scattered silt grains. Clay content increases downward
as mud content decreases. Abundant freshwater gastropods, decreasing
slightly in abundance downward. Bundles of fibrous plant material and
root casts are perpendicular to bedding plane and appear to be in situ.
(Brownish gray - 5YR 4/1)

Clay, firm with fibrous plant material oriented perpendicular to bedding
plane and probably in situ. Scattered shell material. (Olive gray - 5Y 4/1)
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