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Abstract ‘Chesterfield County, SC . yhe County, NC Wilson County, NC (Ciat '
High resolution LIDAR (Light Detection and Ranging) elevation data have been available in North Carolina i Chssad .. 08 ;%r‘é—"’ ,Eéfl, A5 , ; Pl W l g :
for several years and were produced by the North Carolina Floodplain Mapping Program Chestectield Cty. R z v ﬁ/__,;:;{d 7% . : oy, ety V - ' ad /
( ) in response to Hurricane Floyd in 1999. Since that time, South Carolina Elevation (ft) ' ncs W UV v - - /
has initiated a Statewide LIiDAR Consortium where individual counties working with state and federal Hgh : 160 = o 4 =
agencies have produced LIiDAR data for participating counties. These data are now becoming available to ! “ 1 4
researchers and offer potential to investigate large-scale, low-relief geomorphic features not visible or s g ) g~
easily recognizable prior to the collection of LIDAR data. 4 — SN 3

- 7

An analysis of LIDAR data for various coastal counties in North Carolina along with areas recently made
available in South Carolina have revealed visual evidence for widespread and large-scale (i.e., kilometers
long) eolian activity in the Coastal Plain uplands. These generally low-relief geomorphic features include
large swaths or ribbons of coalescing parabolic dunes, transverse or nested parabolic dunes, flat blowout

_a - - o
Parabolic and nested parabolic
s )"l’ . - o

regions near the point of dune origin, and hummocky terrain typical of eolian geomorphic features. /'-, /\f' -
Although dune topography in the Coastal Plain has been recognized and mapped prior to the development & rng

of LIDAR, these deposits appear to represent an under-recognized or at least under-appreciated - P
geomorphic feature within many areas of the Coastal Plain of North and South Carolina. Eolian features o o 4 /

appear associated with dominant westerly winds within flat upland regions of the Coastal Plain and often
originate from incised upland terraces and incised headwater regions of small upland feeder streams. As
such, eolian deposition may be linked to periods of downcutting and fluvial incision—providing a sand
source for eolian remobilization downwind of incised terraces and streams. These dunes, although likely.
Pleistocene in origin, have implications for archaeological sites in the Coastal Plain uplands where limited
Holocene reworking of a plentiful sand source may have contributed to site burial and preservation. Future
work should focus on ground truthing these features to verify an eolian origin along with the application of
luminescence (OSL) dating to determine the timing of eolian events and linkages to regional paleoclimate
data.

LiDAR image showing extensive and widespread relict eolian dunes covering
much of the coastal uplands in southern Chesterfield County, SC. &
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LiDAR image showing upland eolian features associated with incised upland stream
heads and Carolina bays in western Wayne County, NC.
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LiDAR image from along Toisnot Creek in Wilson, NC showing large parabolic
dune features associated with incised upland streams. Note lack of extensive

ALY T = 4 eolian topography across the uplands typical of regions further south.
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B ac kg roun d an d Obj eCtlveS Ora ngebu rg COU nty, S (":’ U ; HOke COU nty NC LiDAR image showing Carolina bays quviqﬁincised by headward erosion of 15t order streams in Darlington County, SC.
Quaternary-aged eolian cover sands and dunes have been recognized in the Coastal Plain uplands of the — — : - ) - ,«v‘;i',;:": ’ Incisement of upland streams younger than some Carolina bays and may suggest upland dunes are younger than bays.
Carolinas for some time (Bartlett 1967; Soller 1988; Markewich and Markewich 1994; Nystrom et al. 1991; A o~ r“ ' { o i i) , ) : B A - - - -
Nystrom and Kite 1988; Owens 1989; Pooser and Johnson 1961); however, the widespread nature of - . /m o " iy 7 fx! I : Discussion "
these geomorphic features remained somewhat elusive until the recent release of very high resolution & - LAy - : Y ,,-:(w' B . ,f Cr : _ _ _ v . _
LIDAR data for North Carolina. Now LiDAR data are becoming available for portions of the South Carolina iR r/ % 5 ' ,’ - & ‘ e it s T An analysis of recently released LIDAR elevation data for North and Seuth Carolina have revealed regions of the Upper
Coastal Plain. These data are revealing an extensive patchwork of Upper and Middle Costal Plain upland . Ay St 7 & ( 4 & 7 4 e 40 ’ and Middle Coastal Plain uplands with large-scale (i.e., km long) and widespread eolian cover sands and dunes. Many
eolian features in ways that were not possible prior to an analysis of ‘bare-earth’ LIDAR data. In many | Dettation surtace [ o 3 / F, " IS0 S v s S ) - of these surficial Quaternary cover sands have been recognized and mapped in the Upper Coastal Plain of North and
cases, these upland eolian deposits represent the Upper Coastal Plain Pinehurst Formation, as redefined s - S R W o . § g - 29 South Carolina (e.g., Nystrom et al. 1991) as part of the Pinehurst Formation redefined by Bartlett (1967) in the North
by Bartlett (1967) in North Carolina, and extend from northern Aiken County, SC northwest into North > I F 4 Y / . e X IS U e, e ’ Caro_llna Sandill gBeneflt o L'DAR. data is thapjirallgws the recc_)gnltlon of Fhese ggliaircoven sa_mds s
Carolina (see below) (Nystrom et al. 1991). In South Carolina, dune deposits are often cross-bedded with . o B NN A P S i) - ’ g g A possible befo indicates that relict dunes are more extensive and widespread than previously recognized.
steep, eastward dipping foresets (indicating prevailing westerly winds), clear dunal topography, and are J-"*' " N .t Ly 1;; .. - ,}/" 3 5( & 4 7 ; ,_" Al e e - o Uplper Cpastal P!aln/SandhlllsI, phgnqmena,. theise Iargef—stciale goliaf feailiep wre 'S0 tﬁ)resenlt_ !
usually composed of >90 percent quartz sand with trace amounts of clays and pebbles (Pooser and S 17"”“@': D m— 7 Y Pats g gh P ands_ 'd th(_a Miggle Coasta P!aln 'mm?d'atEYE‘?‘StF’ s §y cnggetlig .SC"’!rp ot Caro!na
Johnson 1961). Pooser and Johnson (1961) also associated these sands with the Pinehurst Formation R e TN S, e > P o anq in the Middle Coastal Plain portions of North Carolina. Whlle the t_|m|ng is likely related_to riverine source_-b(_)rderlng
: ' . p ) E e~ . & r ’ - eolian dunes, the sand source for many of these upland eolian deposits appears to be derived from upland incisement
- ' et Cexington, County, SC to Southern Pineg in DgUESERNc SO SN e - - m-' ;. ' and erosion by primarily 15t order streams. In fact, many sources appear to originate from the incised borders of broad
uniformly referred to as the Sandhills. Age estimates for these deposits have ranged from Miocene(?) to Wiae ¢ ol . tirfs, f oy p P y ) : [ y P 9
. : _ : ) — "= "y 5 , dissected tal uplands with numerous small feeder streams and streamhead sources. In other words, the
Hol_ocene (Bartlett 1967) to Ellopene(?) to Holocene (Smlth_ 1980),. howeve_r with the exception of OSL o:: . 7 kagend 5 o , g downcutti nd incisement events appear correlated with dune and eolian sand-sheet formation in the uplands where
dating on source-bordering riverine dunes and dunes associated with Carolina bays (€.g., Brooks et al. Em':::‘:g o \ & Hoke Cty. I il ' e extensive erosion would have provided a plentiful sand source for remobilization as eolian dunes. Although the timing of
2010; Ivester et al. 2007), indicating a late Pleistocene to Holocene age, few absolute dates exist for these Hgh 119 '8 ; Em“:: ol ¥ 7 upland incisement is not clear, it likely occurred most recently during or sometime just after the last glacial maximum
upland dunes and eolian sand sheets. The objective of this presentation is to illustrate examples of large- ! e Atlantic Ocean — _ Gt - e St L&) || | when large river systems in the Southeast were transitioning from braided to meandering and incised fluvial systems
scale and widespread upland eolian sand bodies revealed by LIDAR imagery and to offer several bowr: &0 X, - =T I s ; (Leigh 2006). Fluvial incision of numerous Carolina bays by 1st order streams also indicates incision postdates some
observations about likely age(s), linkages with climate, and the possible connection between upland ¥ —_— S bay formation (shown to be more ~100 ka for bays dated in South Carolina). An interesting feature of these dunes is the
feeder stream incision (erosion) and eolian deposits inthe Upper and Middle Coastal Plain of North and v, v:nen 18 Aw linear ribbons or swaths of dune topography that are long (several km) and narrow (~1/2 km or greater) that stretch
South Carolina. Implications for archaeological site burial are also discussed. < S § across broad upland flats (e.g., Hoke County, and Barnwell County) and form parabolic, nested parabolic, and
ARSI : \‘ 1/ \ ’ transverse dunes. Large-scale deflation or blowout surfaces are also evident from LIiDAR data at or near points of
LiDAR image showing large-scale (km long) eolian deflation surfaces, Carolina bays, S v/'\ ‘ LiDAR image from Fort Bragg with evidence of large-scale eolian reworking of sand - origin. The presence of large-scale eolian features suggests periods of extreme climate change including periods of arid
and extensive parabolic dunes extending west from incised upland streamheads. AR =g ' deposits along the major interfluvial divide betwee‘iower Little River and Rockfish Creek. } or semi-arid conditions in the Coastal Plain upland of the Carolinas possibly associated with fluvial downcutting. While
LR AR Y == = - most of these features probably pre-date human occupation of the New World, limited Holocene reworking of a plentiful
Ba r nWe“ COU nty, SC (S RS) Examples of large-scale eolian features in the Coastal Plain uplands of North and South Carolina . sand source may have contributed to site burial and preservation in the coastal upland of the Carolinas.
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\ .- : Kfometers
. Kilometers — -
“% Dunes e & 40 o0 YEt) 190 LIDAR image from the Savannah River Site (SRS) showing large-scale eolian activity including deflation

Mapped eolian deposits of the Pinehurst Formation in the Upper Coastal Plain of South Carolina surfaces, km long ‘ribbons’ or swaths of relict dunes and parabolic features originating from incised streams.
(Modified from Nystrom et al. 1991). Note: LIDAR data reveal Upper & Middle CP eolian sands not mapped.
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0 05 1 2 3
LiDAR image showing eolian dunes originating from Carolina bays and from fluvial and upland
Sand sources. Note: Close-up of fluvially incised Carolina bay in upper right of poster.

LiDAR image showing eolian deflation surfaces and extensive parabolic and nested
parabolic dunes originating from incised upland streams and covering large areas
within the broad and flat Coastal uplands of Marlboro County, SC.
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