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(ABSTRACT)

The Southeastern Lower Coastal Plain wet pine flats include thousands of acres of
jurisdictional wetlands that are economically, socialy, and environmentally important.
These highly productive forests have been intensively managed as pine plantations for the
past few decades. More recently, harvesting and site preparation practices have become a
concern among natural resource managers because intensive forestry practices may ater soil
physical properties and site hydrology. These alterations could decrease seedling survival,
growth, and future site productivity. However, the effects of soil disturbance on long-term
site productivity and the effects of amelioration techniques on site hydrology are uncertain.
The overal objectives of this study were (1) to characterize disturbed forest soil morphology
and physical properties, (2) to assess their impact on the processes that control site
hydrology and site productivity, (3) to determine effects of harvesting and site preparation
on site hydrology, specificaly on the overall hydrological balance and on spatial and
temporal patterns of surface water storage.

The study Siteislocated in an intensively managed loblolly pine (Pinustaeda L.)
plantation in the lower coastal plain of South Carolina. This study was established in winter
1991, and dry- and wet-westher harvesting treatments were installed in summer 1993 and
winter 1994, respectively. Bedding and mole channel/bedding treatments were installed
in both dry- and wet-harvested plotsin fall 1995. Soil profiles were described for a
recently disturbed, deeply-rutted area, and 2-year-old deeply-rutted and churned aress,
bedded and undisturbed areas. Intact soil core samples and composite |oose soil samples
were collected from each morphological section for soil physical characterizations.

Automated weather station and wells were used to collect continuous climatic and



surface water level data since 1996. Surface water levels were monitored monthly on a
20 x 20 m grid of 1-m wellssince 1992. Total groundwater heads were determined from
differential piezometer measurements at high and low elevation places in each treatment
plot.

Soil profile descriptions and soil physical property measurementsindicated that
significant amounts of organic debris were incorporated into the surface horizons, and
subsurface soil horizons showed significant soil structural changes and increased
redoximorphic features caused by soil disturbance. The disturbed soil layersin recently
created traffic ruts consisted of exposed and severdy disturbed subsurface soils, but this
layer was naturally ameliorated 2 years after the disturbance. Bedding site preparation had
little amdlioration effects on the physical properties of surface soil horizons because the
surface horizons aready had some incorporation of organic debris. Overal, themain
consequence of bedding in a disturbed wet site was to increase the aerated soil volume. The
bedding appeared to have little effect on disturbed subsurface horizons.

Groundwater head in the study site was constantly higher than -25 cm during the
study period, which caused groundwater inflow when the surface water level was low.
Frequent fluctuation of the surface water level and constant water supply from the
groundwater probably explain the high productivity of the study site. Results of the
annual water balance showed that surface soil water storage changes were very small,
and annual precipitation and potential evapotranspiration were approximately equal.
Silvicultural practices and minor topography on the study site had significant effects on
the water balance because they influenced surface water level.

Surface water hydraulic gradient evaluation and multivariate cluster analysis
indicated that micro-site hydrology and water flow patterns were significantly atered by
wet-weather harvesting and bedding site preparation, but overall site hydrology was not
atered. Evaluation of predicted surface water level indicated that micro-topography and
precipitation patterns had significant influences on surface water levels during the site
establishment period. These results revealed that the hydrologic components of wetland

delineation are complex in the wet pine flatwoods.
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