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DESCRIPTION OF MAP UNITS

Alluvium (Holocene)—Qal 1 is fine to very coarse quartz sand in a sparse

clay matrix. Sand is typically angular and poorly sorted, and contains
small amounts of mica, feldspar, and dark heavy minerals such as rutile,
garnet, magnetite, and staurolite. Well-rounded gravels of milky, yel-
low, and dark-red (rutilated?) quartz derived from quartz veins in the
adjacent metamorphic terranes are also present. Crossbedding and
infilling of small to large crosscutting channels are common. Qal 2
lithology is very similar to that of younger Qal 1, but Qal 2 strata are
slightly more compact and lithified. Secondary iron mineralization, oxi-
dation due to weathering, and primitive soil-profile development are
also present

Dune sand (Pliocene?)—Medium, angular, moderately sorted tan quartz

sand with minor amounts of mica and specks of carbonaceous debris left
by decaying roots from modern plants. Deposits are devoid of matrix
clays and dark heavy minerals that characterize other units in the study
area. Bedding is generally absent, but at a few localities west of the
study area, the sand shows well-defined crossbedding and graded bed-
ding

Upland unit (Miocene?)—Unit is characterized by three predominant

lithofacies: (1) beds of crossbedded gravel and poorly sorted sand, (2)
beds of crossbedded, fine to very coarse sand containing clay clasts and
in-situ-weathered feldspar grains, and (3) beds of brightly colored, mas-
sive sandy clay. Coarsest phase is characterized by gravels of polycrys-
talline vein quartz ranging in diameter from 0.5 to 4 in.). Gravels are
surrounded by a matrix of fine to very coarse clayey quartz sand with
abundant mica and white clay balls. The gravel beds outline the shapes
of old fluvial channels, with the larger size fraction nearer the channel
base.

The second and most common lithofacies is pervasively crossbed-
ded, fine to very coarse sand and grit containing large (0.16 in.) micas
and weathered feldspar grains. Sand is angular to subangular quartz
generally found in a matrix of kaolinitic clay. White kaolinitic clay balls
are common and range from coarse sand to cobble size. The sand also
contains ferrous heavy minerals that have oxidized to give strata a dis-
tinctive red and white mottled appearance. Lithology is best character-
ized by unusual “spotted” appearance from small (0.2 in.) square to
rhombohedral, white clay clasts formed by the in-situ alteration of
feldspars.

The massive sandy clay lithofacies is typically found filling channels.
The clay shows very little bedding or lithologic variation. The small per-
centage of sand is coarse, angular quartz, evenly dispersed throughout
the surrounding clay. Very fine, dark heavy minerals have oxidized and
stained the clay intense shades of red, orange, yellow, and purple. Beds
have a characteristic hackly fracture probably due to cyclic hydration
and desiccation

Barnwell Group (Oligocene? and Eocene)—Consists of Tobacco Road

Sand, Dry Branch Formation, and Clinchfield Formation, described
below

Tobacco Road Sand (Oligocene? and Eocene)—Poorly to moderately

sorted, angular to subangular, fine to very coarse quartz sand with mica
and heavy-mineral suite dominated by brown ilmenite and sillimanite.
Other heavy minerals include zircon, rutile, brown hornblende, and
staurolite. Matrix of kaolinitic clay gives internal cohesion to sand.
Coarser grained beds are slightly to moderately burrowed whereas finer,
better sorted beds are heavily bioturbated. Crossbedding, white kaolin
clasts, and thin wisps of white clay characterize the formation. Basal
contact is commonly marked by one or more thin layers of ovoid-
shaped quartz gravel

Dry Branch Formation (Eocene)—Beds of calcareous clay, clay, thinly

interbedded sand and clay, and sand in a coarsening-upward sequence.
Basal lithofacies is massive to thickly bedded, well-sorted clayey sand
with a calcareous matrix. Thin beds of calcareous laminated clay, and
thin beds of limestone, chert, and silica-cemented sand are locally pre-
sent. Lithofacies is locally characterized by beds or bioherms of large
oyster shells (Crassostrea gigantissima). Thinly laminated clay beds,
commonly separated by very thin layers of fine sand and silt, are pre-
sent above the basal calcareous beds. The clay fraction is kaolinite in
outcrop but may contain montmorillonite in the subsurface. Clay in
most outcrops typically appears tan to orange-brown or less commonly
pale-green with no trace of organic debris; however, in some outcrops
and in subsurface samples, clay can be carbonaceous and typically light-
to dark-green to gray. Unweathered samples may contain molds of
leaves and bivalve shells. Beds of fine to medium, angular to subangu-
lar, moderately to well-sorted sand characterize the top of the forma-
tion. The sand is largely quartz with mica and dark heavy minerals such
as brown ilmenite, zircon, brown hornblende/biotite, staurolite, silli-
manite, kyanite, and magnetite. Small-scale crossbedding and flaser
bedding are common. Evidence of burrowing organisms or fossil rem-
nants is rare

Clinchfield Formation (Eocene)(subsurface only)}—Sandy, fossiliferous

limestone to calcareous clayey sand that typically contains glauconite
and fine dark heavy minerals. Some subsurface beds contain enough
clay to be classified as marl

McBean Formation (Eocene)—Basal part of formation contains white to

buff, fossiliferous sandy limestone and calcareous sand, and dark-olive-
green marl. Well-preserved shells of gastropods and pelecypods are
common. Above these basal beds, the sediments are moderately to well
sorted, rounded to subrounded, fine to medium quartz sand with fine
gravel, welllaminated beds of green montmorillonitic clay, and crudely
stratified beds of white to pale-green fine sand. White mica, glauconite,
phosphate, polished blue quartz grains, and fine dark heavy minerals are
common in the sandier beds. The heavy mineral suite includes
ilmenite/brown ilmenite, leucoxene, zircon, sillimanite, kyanite, mon-
azite, and magnetite. The most updip beds are thinly laminated green
clays and poorly sorted, fine to coarse, angular to subangular quartz in
a medium-green to orange illite/smectite clay matrix. Larger quartz
grains (clear and blue) tend to be polished and well-rounded. Large
(0.12 in.) mica flakes, glauconite, and shell ghosts are locally present.
Outcropping sand and clay beds are characterized by dark-brown to
black spots of manganese probably concentrated during weathering.
Basal contact in outcrop areas is commonly bored by marine organisms

Huber and Congaree Formations, undivided (Eocene)
Huber Formation—Fine to very coarse, poorly sorted, angular quartz sand

in a matrix of white kaolin. Accessory minerals include white mica, lig-
nite, and dark heavy minerals such as sillimanite, ilmenite, staurolite,
rutile, garnet, and magnetite. Beds containing kaolin clay balls and very
coarse crossbedded sand are common. Sparse clay-lined burrows are
locally present in the finer sand beds. Top of formation is characterized
by thick, massive, white kaolin beds, locally of commercial value. The
clay is typically compact and brittle with sharp, conchoidal fractures.
Well-laminated, medium- to dark-gray carbonaceous lenses occur local-
ly in kaolin deposits and contain well-preserved microfloras

Congaree Formation—Moderately to well-sorted, fine to coarse, subangu-

lar to subrounded quartz sand in a buff to light-gray clay matrix with
small quantities of very fine, dark heavy minerals and white mica. The
heavy mineral assemblage is characterized by sillimanite, ilmenite, stau-
rolite, rutile, garnet, and magnetite. Detrital mica varies in size from
small (< 0.04 in.) to quite large (0.16 in.) and is generally more preva-
lent in the clay-rich intervals. Most of this sand is enclosed in a sparse
clay matrix of off-white kaolin, and bedding is generally flat to weakly
crossbedded. Clays may be light-gray due to finely disseminated car-
bonaceous matter or less commonly stained pale orange from oxidation
of iron-bearing heavy minerals. Thin (0.25 in.), clay-enriched silty lam-
inae are present in this formation, as are faint clay-coated walls of bur-
rows of marine organisms

Lower Tertiary sediments, undivided (Eocene and Paleocene)(subsur-

face only)—Composed of thick beds of medium to coarse subangular
quartz sand in a light-gray to off-white clay matrix, alternating with thick
beds of white to pale-gray, sandy to silty, micaceous kaolinitic clay.
Light-gray to blue-gray quartz constitutes the majority of the sand frac-
tion and gives the formation a characteristic pale-gray color along with
finely disseminated carbonaceous debris and fragments of lignite. Some
thin, well-laminated clay and clayey silt beds (typically less than 5 ft
thick) are highly carbonaceous and are dark-gray to black with notable
low density. Locally, some sandy beds contain fragments of lignite in
the coarse-sand fraction. Accessory minerals include muscovite,
feldspar, sillimanite, iron-bearing minerals (typically pyrite, marcasite,
and siderite), garnet, rutilated quartz, cristobalite (in clay fraction), and
various unidentified dark heavy minerals. In the absence of carbona-
ceous material, strata are typically off-white, light-green, or pale yellow-
green
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Figure 1. Correlation chart of geologic units.
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