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PROJECT OBJECTIVES

= Compare the flux and the storage of organic carbon in a relatively natural
portion of the South Florida Ecosystem with one which has been heavily
anthropogenically affected.

PROJECT RATIONALE

There can be little doubt that the increase in the concentration of CO; in the
atmosphere which has taken place over the past 300 years has resulted primarily
from the combustion of fossil fuels. This is recorded in atmospheric changes made
since ~ 1960 as well as records contained in the !3C values recorded in the skeletons
of organisms such as sclerosponges and CO, trapped in ice cores. Figure 1 for
example, shows records from two long-lived sclerosponges from the Caribbean and
from two Antarctic ice cores. All show the tremendous decrease in 13C values starting

in the 18 century. Initially
these decreases were a
result of the burning of
coal, but by the start of the
20" century they were
augmented by emissions
from the internal
combustion engine.
Carbon stored in coastal
ecosystems in the form of
seagrasses, mangroves,
salt marshes, and other
coastal ecosystems, also
known as blue carbon,
does not have the ability to
eliminate this increase, but
can modify the rate of
future  change. While
terrestrial forests and
grass lands (green carbon)
have historically been
thought of as the most
important temporary
storage site of carbon, it
has gradually become
apparent that coastal
areas may be more
significant. This
realization necessitates a
reexamination of the
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Figure 1: The &'3C values measured in two sclerosponges,
one from the Bahamas (LSI-4) (Waite, 2011, Waite et al.,
2020) and one from Jamaica (Ce-95) (B6hm et al., 2002)
(scale on right axis) together with d'3C values of CO2 from
gas trapped in ice cores from the Antarctic (Bauska et al.,
2015; Francey et al., 1999). Superimposed on the
anthropogenic trend there are variations in the d'3C values
attributed to variations in the organic productivity.
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Figure 2: Satellite image of South Florida showing the Everglades, Everglades
Agricultural Area (EAA), Water Conservation Area (EAA), Biscayne Bay, Ten
Thousand Islands, and Florida Bay. Most of the population is concentrated on the
coastal ridge, the white area, between Biscayne Bay and the Everglades.

anthropogenic influences on such fluxes and storage. In this project we will assess
the storage and flux of carbon in the coastal ecosystems of South Florida and examine
how this has been impacted by anthropogenic activity.

APPROACH

South Florida is not only home to some of the most important calcium carbonate
producing systems, but also to large amounts of organic-rich environments in the
form of seagrass beds, mangrove forests, and coastal wetlands that merge
seemlessly into terrestrial environments such as the Everglades. Superimposed on
this transition is a metropolitan area, home to several million people and the
accompanying destruction of natural ecosystems.
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The unmodified landscape of South Florida was originally an area of significant blue
and green carbon storage. This study aims to investigate fluxes between the
terrestrial and marine environments and to compare the natural habitat with the
modified anthropogenic system.

WORK PROPOSED

Over the past 30 years we have been investigating carbon fluxes into the marine
environment. A large amount of these data are contained in the work of Lutz (1997)
and the measurements of the concentrations of organic material made in water
samples collected by the Southeast Environmental Research Center at Florida
International University (Bricefio, 2008). A record of changes is recorded in cores
taken in Florida Bay (Halley and Roulier, 1999; Prager and Halley, 1999) as well as
in the skeletons of scleractinian corals (Anderegg et al., 1997; Hudson et al., 1989;
Smith et al., 1989; Swart et al., 1999, 1996)

(Anderegg et al., 1997; Hudson et al., 1989; Smith et al., 1989; Swart et al., 1999;
Swart et al., 1996)(Fig. 2). More data will be collected starting in 2022 targeting the
anthropogenic component of the system mainly targeting Biscayne Bay. Water and
sediment samples will be analyzed from a wide range of locations and compared with
the fluxes previously measured in Biscayne Bay and the more natural portions of the
system.

SIGNIFICANCE

This study will provide an assessment of the impact of major anthropogenic
development on blue and green carbon storage. Such an assessment will be
important not only for South Florida, but also for many other areas where there is
exploitation of the coastal environment for purposes of human settlement and
industrial development.
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