
Department of the Interior
U.S. Geological Survey
Florida Caribbean Science Center
http://www.fcsc.usgs.gov

For more information on South Florida Restoration contact:
G. Ronnie Best, Ph.D., PWS, Chief, Restoration Ecology Branch, FCSC
ronnie_best@usgs.gov(E-mail)

July 26, 2000

Land-margin ecosystems (man-
groves, brackish marshes and coastal
lakes/back bays) comprise some 40%
of Everglades National Park (ENP).
Primary productivity in these systems
fuels the detrital food webs which sup-
port sport and commercial fishes and
numerous endangered species (e.g.,
wood stork, manatee, roseate spoon-
bill). Freshwater inflow from managed,
upstream sources is critical in regulat-
ing salinity and nutrient regimes of
mangrove ecosystems and thus their
productivity.

In August 1992 the land margin
systems of ENP were severely dam-
aged by Hurricane Andrew. Recovery
from hurricane damage may be af-
fected by water management and  regu-
lation of freshwater inflows. Our re-
search  is asking several key ecologi-
cal questions including:

1.  How does freshwater inflow regu-
late primary productivity in the vari-
ous land-margin ecosystems?

2. How does freshwater inflow in-
teract with other factors (nutrients,
soil type) to influence primary pro-
ductivity?
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Vegetation Dynamics of Land Margin
Ecosystems:  The Mangroves of South
Florida

T.J.Smith III, USGS-BRD.

Understanding and Predicting
Global Climate Change Impacts on
the Vegetation and Fauna of Man-
grove Forested Ecosystems in Florida

T.J.Smith III and Carole C. McIvor,
USGS-BRD.

Wood Decomposition and Nutrient
Dynamics in the Mangroves of south
Florida

James Fourqurean, Department
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The USGS Florida Caribbean Science Center�s
Restoration Ecology Branch at Florida Interna-
tional University is conducting research on dis-
turbance, global change and restoration of land
margin ecosystems of South Florida.  Critical re-
search for the restoration of these systems in-
volves understanding the responses of mangrove
forests to changes in the quality, quantity, timing
and distribution of freshwater inflows, response
to global change (e.g., sea level rise) and cata-
strophic disturbances such as hurricanes.

3.  Is there an effect of freshwater
inflow on recovery from distur-
bance in these ecosystems?

 4.  Does freshwater inflow affect
below ground production, peat for-
mation and soil accretion in man-
groves?

 5.  Will the position of the man-
grove marsh ecotone respond to up-
stream water management?

 6. What non-hydrological factors
(e.g., soil type and depth, nutrients,
fire) influence the position of the
mangrove/marsh ecotone?

The ecological research is
closely tied to hydrological studies
conducted at the same sites. We have
combined study sites for measuring
both mangrove forests and hydrology
along upstream - downstream gradi-
ents on three tidal rivers on the south-
west coast of Everglades National
Park, where both  surface and  ground-
water flows are measured.

These studies will provide the
means to evaluate the effects of the
various hydrological restoration sce-
narios on the land-margin system. Fur-

thermore, the data will prove valuable
to other scientists, in particular the
Across Trophic Level System Simula-
tion (ATLSS) modeling group. The
ATLSS team plans to  expand the cov-
erage of their model to include man-
grove forests.

An aerial view of young and old mangrove stands along  Broad
Creek in Everglades National Park.
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of Biology, Florida International
University.

Hydrologic Variation and Ecological
Processes in the Mangroves of South
Florida

James Saiers, School of the Environ-
ment, Yale University, and T. J. Smith
III, USGS-BRD.

Sediment Elevation and Accre-
tion in Coastal Everglades wetlands  in
Relation  to Hydrologic Restoration

Donald Cahoon, National Wetlands Re-
search Center, and T.J. Smith III,
USGS-BRD.

Interrelation of Everglades
Hydrology and Florida Bay Dynamics
to Ecosystem Processes and Restoration
in South Florida

Raymond Schaffrannek, USGS-WRD;
Charles Holmes,  USGS-GD; and T.J.
Smith III, USGS-BRD.

Mangrove Die-off in Florida Bay

T.J. Smith III, USGS-BRD and Paul
Carlson, Florida Marine Research In-
stitute, Florida Department of Environ-
mental Protection; Tom Armentano,
USNPS, Everglades NP.

Vegetation and Faunal Studies in the
Mangroves of Micronesia

Kathy Ewel, USDA and T. J. Smith III,
USGS-BRD.
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Figures A-C.  Mangrove forest structural changes through time as recorded in a
permanent sampling plot at Second Onion Bay in Everglades National Park.

C) The plot six years after Hurricane Andrew with more than 1,000 recruits.
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B)  The same forest two months after Hurricane Andrew�s passage

Second Onion Bay Site First Survey After Hurricane Andrew (10-92)
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A)  Species and size composition of the mangrove forest before the passage of
Hurricane Andrew

Second Onion Bay Before Hurricane Andrew Based on reconstruction of stems
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