ABSTRACT

Mapping of Coastal South Carolina at 1:24,000-scale and subse
guent review of aerial photography produced conflicting interpreta
tions of the marsh’s landward edge. Infrared photography shows salt-
tolerant plants fringing the edge of upland maritime forests at the
border between the modern estuarine system and Pleistocene upland.
On-the-ground facies mapping identified salt marsh sediment adjacent
to the uplands, but not along all uplands and their maritime forest bor-
ders. Some areas have a gently sloping ramp of Pleistocene upland
sediments colonized by salt-tolerant plants surrounding tree stumps.
Although imagery indicates this is a marsh environment, not enough
time has elapsed to allow deposition of the very fine-grained sedi-
ments characteristic of the marsh facies. Geologically, the area is Pleis-
tocene upland sediment; but biologically, it is a salt marsh. A new map
unit was defined to avoid the possibility of misinterpreting the geology
from imagery. The fringe unit is biologically marsh, but its coarser sedi-
ments are not modern marsh facies mud. This map unit has limited
stratigraphic thickness, <0.6 m (2ft) and it is principally a 2-D feature.
The need for recognition of the fringe unit is important because it
would not be preserved in the geological record as a salt marsh, but
rather as an extension of the upland.

The map unit’'s significance is that it represents a spatial transition
between the marsh and upland and is characterized by the association
of salt grasses surrounding tree stumps. Transition results as local rele
tive sea-level rise kills off the freshwater vegetation and allows coloni
zation of salt-tolerant plants. Salt-marsh plants are stunted because
they grow poorly in dense Pleistocene fine-grained sand and clay and
not the preferred soft marsh sediment. A cross-section from the upland
to the true salt marsh shows a gently sloping upland sandy sediment
ramp that has Maritime forest above the tide line. Away from the
upland, the ramp transitions to stunted salt grasses and tree stumps
Into a thickening layer of marsh sediment covering the stumps. Burial
by marsh sediments is the leading edge of the modern transgression.
Mapping the aerial distribution of this fringe unit through time follows
the changes in the estuarine systems and can be a tool for predicting
future physical change.

Discussion

Mapping of coastal South Carolina at 1:24,000 scale and the review of aerial
photographs produced conflicting interpretations for some areas, in the upper
part of the tidal range adjacent to uplands, populated by salt-marsh vegetation.
Biologically the areas were identified as salt marsh in the photographs but geo-
logically were composed of little to no modern estuarine sediments. The “fringe”
unit was created for the purpose of mapping to address the potential conflict for
what to assign the areas.

The map compilation for southern South Carolina includes many
Pleistocene-aged sedimentary deposits (Figures 1, 2).

The QHf map unit is the “fringe” unit (Figure 2). It is a 2-D unit covering areas
where upland trees and plants have died, or are dying, and salt-marsh and salt-
tolerant plants have colonized the land surface (Figure 3). This transition of plant
communities results from saltwater inundation, as local sea-level rises, of the up-
lands and is most noticeable on areas with a broad, low-angled, Pleistocene sedi-
ment ramp. This inundation kills the upland plants and allows the colonization
by salt-tolerant species. On the aerial imagery, this area of colonization appears
to be salt marsh but there is no deposition of marsh sediments. The sediments are
Pleistocene sands and clays.

Clues to this transition are dead or dying upland trees (Figures 9, 10) or
stumps (Figure 11) surrounded by marsh species or stunted forms of salt marsh
species (Figure 14). The upland species are stunted and killed by the salt and the
salt-tolerant species grow poorly because the substrate is not the preferred sedi-
ment. “Salt pannes” or sand-flats (Figures 4, 19) are also clues and are common in
the fringe areas if the slope is nearly flat. Along with these clues, the addition of
field knowledge that moving down-ramp a wedge of estuarine sediments does
form and does thicken away from the upland (Figures 13, 15, 16). Often there
are upland species’ stumps partly or completely buried by the estuarine sedi-
ments. The dating of these stumps aids building a timeline of inundation.

Implications

|dentifying this transition area has several implications. The first is that if the
sea level is dropped, the area would be preserved as upland sediments, not salt
marsh. The second is that by verifying the rate of transition for the loss of upland
species, or the expansion of the salt marsh, can be calculated. The next is this
transition results from the locally rising sea level. If it occurs over a large area, the
Interpretation is that this transition is the leading edge of the modern transgres
sion. The known ages of tree stumps, surrounded by salt-tolerant species, can
provide rough timing for the transgression rate. Projections for changes in the
future to the distribution of plant communities can then be made.

Predicting the future is part of the usefulness of this unit. Looking more spe-
cifically at the past is the other. The resulting map pattern for the QHf produces
shapes, in many places, formed by creek migration. The meander scars are evi
dent in many places even though there are no active creek channels nearby
today. Connecting the mapped Pleistocene deposits and the associated QHf
polygons allows interpretation of other parts of the estuarine creek’s history.
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Figure 2. Geologic Quadrangle Maps of Dale and Wiggins. Tan color is the “fringe” map unit. (Scale is reduced 50%).
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Figure 5. Pleistocene sands under mud

Figure 9. Marsh on left, fringe in center
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Figure 17. Salt-tolerant plants at tree-line
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Figure 13. Marsh ramp over Pleistocene sands
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Figure 6. Pleistocene sands

Figure 10. Reverse view of Figure 9

Figure 14. Closeup of fringe from Figure 13

Figure 18. Salt-panne at tree-line

Figure 7. Pleistocene Island with little marsh

Figure 11. Trees stump in Salt-panne
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Figure 15. Pleistocene ramp under marsh

Figure 19. Fringe unit/Salt panne

Figure 8. Pleistocene sands under marsh

Figure 12. Holocene marsh over Pleistocene sangs

Figure 16. Pleistocene deposits under marsh

Figure 20. Geologist marks fringe edge
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