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as bottom friction, are crucial in determining the interspace
of incipient channels.
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Three essential factors cause the presence of tidal
freshwater wetlands (TFW). First, it is a freshwater ecosystem
located in the upper part of the estuary, where permanent
input of river water creates fresh conditions constantly.
Second, there is a tidal pulse that causes very dynamic
conditions in current, flooding, redistribution of sediments
and morphology. Moreover, it is a wetland with permanently
reduced condition in the soil. Third, because the river is the
sink of the uplands, this ecosystem is supplied with plenty of
sediments and nutrients. The TFW can be subdivided in
zones according to the gradient from deep water to
permanent terrestrial conditions. The zones run from
permanent water in the channel, to shallow water with
bentic communities, mud flats, low marsh, high marsh and
finally shrubs or forests at the edge of the impact of tidal
flooding. The ecology of this system is characterized by
extreme high biomass production. However, the life strategy
of plants and animals cannot be linked to the division in r-
or K-strategy. Most annual species are present where the
TFW change into normal terrestrial systems. According to
the Grime-system biota is especially stress tolerant by the
tidal flooding, with the addition that the postulated link
between biomass and diversity appeared not to be valid. TFW
appeared to be an exception in the review of ecosystems.
Feedback mechanisms can be postulated between the
different processes in balanced conditions. Flooding is the
elementary process. Sedimentation appeared to be linked to
the frequency of flooding and the possibility to add mud;
higher elevation reduces the sedimentation. Vegetation
might increase this process; eutrophication with algal
growth stimulates this too. Water tables were in pace with
the amount of sediments and elevation in TFW during last
many decades, causing an increase in elevation of the
marshes. Reduction of the tidal impact can disturb processes
in soil. The basic characteristic of TFW, the fresh conditions,
might be disturbed by increasing salinity from sea level rise
or from less discharge by the river. This will change the
conditions in the soil from methanogenesis to sulfate
reduction, changing the chemistry in the system with impact
for plants and animals.
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We use pollen and plant macrofossils from sediment
cores, along with radiocarbon dating, to document the
sensitivity of tidal swamp vegetation to changes in sea level
and climate on multi-decadal to millennial timescales.
Contemporary studies from sites along the Waccamaw River
over the last decade have identified important shifts in forest
structural characteristics, biogeochemical processes, and soil
surface elevation changes along shifting salinity gradients as
forests transition to marsh. This indicates that these coastal
plain swamp forests were influenced during the 21st century
by factors like salinity and drought, which are in turn
controlled by sea level and climate variability. However,
climate and sea level along the Atlantic Coastal Plain has
fluctuated for millions of years. Specifically, during the Late
Holocene mean rate of sea level rise was not uniform but
changed in response to climate variability, for example
during the Medieval Climate Anomaly (600-1400 C.E.).
Regional droughts are also recorded during this time period.
This study of the vegetation history in two tidally influenced
swamp forests along the Waccamaw River examines the long-
term sensitivity of these wetlands to late Holocene sea level
and climate change, and provides insight into how
documented contemporary change may relate to past shifts
in plant assemblages. Changes in the understory vegetation
pollen assemblages as well as changes in Nyssa and
Taxodium pollen abundance over a 1700-year period indicate
that the swamp responded to changes in salinity and
perhaps flow. The forested swamp sediment shows a
transition from a sandy muck to a Taxodium distichum
swamp early in its history, as indicated by the abundant
Taxodium rootlets and bark. A brief return back to sandier
conditions occurs midway through the record. Macroscopic
charcoal is abundant throughout the record. Understanding
the sensitivity of swamp forests to past multi-decadal to
centennial scale sea level and climate variability is important
for predicting how the system will respond to predicted
future changes.
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