Georgia Coastal Ecosystems

Long Term Ecological Research
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Project Overview

Long Term Ecological Research

Study Area

The GCE study area is a barrier island and marsh complex
located on the central Georgia coast. Our study area includes
Sapelo Island and the Altamaha River, one of the largest and least-
developed rivers on the east coast of the United States. Study sites
are located on the Altamaha, Doboy and Sapelo sounds.

The salinity regime in the system results from the interaction
of river discharge and ocean tides. Areas adjacent to upland habi-
tats are also influenced by runoff and groundwater seepage.

The most southern estuary is Altamaha Sound, which lies at the
mouth o-f the Altamaha River, the largest river in Georgia. The
cities of lgklanta, Athens and Macon lie within the Altamaha River
watershed, but most of the water-

shed is agricultural or forested

Freshwater and Marine Inputs

We want to know how freshwater inputs (rain, river dis-
charge, groundwater inputs) mix with ocean water to create rela-
tively fresh or relatively marine conditions at different locations
in the study area. We use this information to understand how
temporal variation in freshwater inputs and tides changes salini-

ty over time at any one site.

Biogeochemistry

Rain, river water, groundwater and seawater differ in their
chemical composition and in the amount of nutrients they carry.
We are interested in how the chemical composition of each type
of water changes over space and time, and in how the chemistry
of the water affects the kinds of chemical reactions that take
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Vvaries among Grasshoppers are important consumers of marsh
sites and plants. We are studying why t_helr numbers_ vary
among sites and years. Photo: Steve Pennings.

years.

Human Impacts

Humans have interacted with Georgia estuaries for
thousands of years. These historical activities have left
records on the system that can be observed today.
Currently, people use estuar'ﬁ;s for hunting, fishing,

and recreatios
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The focus of the GCE LTER is on the marsh ecosys-
 tems hat line the coast o orgia and adjacent states. Saltl
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g) but these threats are dlfﬁcult to 1dent1fy against a
background of natural spatial and temporal changes. A
long-term and large-scale perspective on natural variation
is needed to allow coastal managers to protect these habi-
tats and the services that they provide for future genera-
tions. The GCE LTER is helping to fill this gap by study-
ing the effects of oceanic and terrestrial influences on the

ecology of coastal marshes.
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Sampling salinity and temperature from| to ynderstand the ecology of
the bottom of the sound to the water

surface helps us understand the
oceanographic processes at work
along the coast. Photo:Dale Bishop.

|
.| Weusea variety of approaches

Georgia’s estuaries, including

monitoring, laboratory and field

experiments, and mathematical
modeling. We also compare our findings with those from estuaries

in other parts of the U.S. and around the world.
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is keeping pace with sea level rise.

Marsh Productivity
Marshes support vigorous plant growth. Plants in turn sup-
port a productive food chain that includes many species such as

crabs and shrimp that are eaten by humans. We are interested in

e L 5

s )

e

%

L L £
dgrass, Spa iflora, is one > most 4
cal. )' j' bundant and productive salt marsh plants. Photo: \

p 1t10n of  |Steve Pennings H
river wate re_nt ing the estuaries. The amount and

quality of water that enters estuaries from land may be
changed if water is used upstream by municipalities,
agriculture or industry. To ensure that these activities
do not seriously damage coastal ecosystems, manage-
ment must be based on a strong scientific understand-

ing of how coastal systems work.



