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[1] The coastal wetland ecosystems in Florida are highly sensitive to changes in freshwater budget, which
is driven by regional sea surface temperature, tropical storm activity, and the El Niflo—Southern Oscillation
(ENSO). Although studying Florida wetlands is pivotal to the understanding of these interacting climate
systems, wetland dynamics have been severely altered by recent land use and drainage activities. To gather
insights into the natural variability of the coastal ecosystems in Florida versus the effects of anthropogenic
impact in the area, we present a 300-year record of changes in the hydrological cycle from a shallow
subtropical estuary (Rookery Bay) on the western shelf of Florida, Gulf of Mexico. Palynological (pollen
and organic-walled dinoflagellate cysts), diatom, and sedimentological analyses of a sediment core reveal
significant changes in past runoff and wetland development. The onset and development of human impact
in Florida are evident from high influx of Ambrosia pollen at about A.D. 1900, indicative of land clearance
and disturbed conditions. To date, this is the southernmost record of Ambrosia increase related to human
impact in the United States. Wetland drainage and deforestation since A.D. 1900 are evident from the
reduced freshwater wetland and pine vegetation, and lower abundances of phytoplankton species
indicative of lagoonal and brackish conditions. High runoff after A.D. 1900 relates to increased erosion
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and may correspondingly reflect higher impact from hurricane landfalls in SW Florida. Several phases with
high siliciclastic input and greater wetland pollen abundance occur that predate the human impact period.
These phases are interpreted as periods with higher runoff and are likely related to regional longer-term

climate variability.
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Theme: Interactions Between Climate and Tropical Cyclones on All Timescales

1. Introduction

[2] Florida is sensitive to both low-latitude climate
systems, such as the El Nifio—Southern Oscillation
[Vega et al., 1998] and the occurrence of Atlantic
hurricanes, and forcing from higher latitudes by
surface compensating flow through the Florida
Straight in response to North Atlantic Deep Water
(NADW) formation [Lund and Curry, 2004]. The
Florida peninsula is hence a key location for
studying the interaction of high- and low-latitude
climate systems and to understand past and present
hydrological changes. However, human impact has
heavily affected Florida wetland ecosystems, thus
impeding the possibility to link wetlands recent
development to natural climate variability. It is
therefore essential to retrieve sediment records,
which predate human impact, not only to study
past natural variability and recent human influence,
but also to evaluate the sensitivity of a natural and
an impacted ecosystem to hurricane occurrences.
This information will eventually benefit ecosystem
restoration programs, such as the large hydrologic
Comprehensive Everglades Restoration Plan
(CERP) that was started in A.D. 2000 [Sklar et
al., 2005]. The past activity of coupled land-sea
climate systems are best studied in sediments from
shallow marine sites that provide archives of both
marine and terrestrial environments. Natural hy-
drology and sheet flow across southern Florida
have been impacted severely by drainage activities
leading to altered water levels in wetlands [e.g.,
Willard et al., 2001a; Donders et al., 2005b],
reduced freshwater runoff into estuaries [e.g.,
Brewster-Wingard and Ishman, 1999; Swart et

al., 1999; Surge et al., 2003; Xu et al., 2007],
and land development and forest clearance [e.g.,
Burns, 1984; Snyder and Davidson, 1994; Shirley
and Brandt-Williams, 2003]. Most quantitative
ecosystem studies have been conducted since the
1950s [Fourqurean and Robblee, 1999] when
human impact on the southern Florida Watershed
had already started [Light and Dineen, 1994].
Documentation of pre-anthropogenic conditions
and long-term natural changes are therefore depen-
dent on paleoecological and paleoclimatological
studies, most of which focused so far on the Ever-
glades and Florida Bay area (Figure 1), while the
areas west of the national parks have received little
attention [Surge et al., 2003].

[3] Here we present a multiproxy record of organic
(pollen and organic-walled dinoflagellate cysts,
hereafter dinocysts) and siliceous (diatoms) micro-
fossils, and sedimentological properties (organic
carbon and carbonate content) that signals relative
runoff, salinity and wetland vegetation changes
during the past ~300 years in a shallow estuary
(Rookery Bay) in SW Florida. Palynological indi-
cators are useful to document the beginning of
widespread human impact [e.g., Willard et al.,
2003; Donders et al., 2005b], and therefore permit
to distinguish between periods of natural variability
and human-induced vegetation, runoff and salinity
changes. Here, we also examine how historically
known hurricanes since A.D. 1850 in the direct
vicinity of the site are preserved as signals in the
sediment composition, and compare the local hur-
ricane occurrence with a basin-wide record of
Atlantic hurricane frequencies [Nyberg et al.,
2007]. We further discuss possible relations be-
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