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CORRELATION OF MAP UNITS
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DESCRIPTION OF MAP UNITS
[Color nomenclature shown below (for example, 5YR 3/4) is from Goddard and others (1963).
Abbreviations: "1“C yr BP" indicates radiocarbon years before present, where "present" is
defined as A.D. 1950; "cal yr BP" indicates calibrated radiocarbon years before present]

Qsmp1 | Sand, mud, and peat (Holocene)—0.3- to 12-meters (m) (1- to 39-feet
[ft])-thick, medium-light-gray (N6) to medium-bluish-gray (58 5/1)
to moderate-brown (5YR 3/4) to black (N1) sand, silt, clay, and peat
in closed depressions among the sand hills (Qs1). Sand grains are
very fine to medium grained and are composed predominantly of
quartz. The unit is well to very well sorted. Primary sedimentary
structures include laminations, in some places. Samples from this
unit in vibracore C3 (on maps 4 and B; fig. 4) from a closed
depression yielded radiocarbon ages ranging from 8,275+30 '“C yr
BP (9,403 to 9,135 cal yr BP) to modern. Additional details about
this drill core may be found in Bernhardt and others (2012). Unit
Qsmp1 is interpreted as interdune swamp deposits

- Sand, mud, and peat (Holocene)—0.3- to 1.8-m (1- to 6-ft)-thick,
light-gray (N7) to black (N1) sand, silt, clay, and peat in abandoned
fluvial channels on the westernmost terrace of the Savannah River
(terrace Qt0 on maps 4 and B). Sand grains are very fine to medium
grained and are composed predominantly of quartz. The unit is well
to very well sorted. Primary sedimentary structures are not apparent.
Unit Qsmp2 is interpreted as alluvial or swamp deposits that
accumulated in abandoned fluvial channels

Sand and mud (Holocene)—0.3- to 4.6-m (1- to 15-ft)-thick, white (N9)
to medium-gray (N5) sand, silt, and clay. Sand grains are very fine
to medium grained and are composed predominantly of quartz. The
unit is moderately to well sorted. Primary sedimentary structures are
not apparent. The unit is found on the youngest terrace
(westernmost terrace) of the Savannah River (terrace Qt0 on maps 4
and B) between the Savannah River and the eolian dunes (Qs1), and
in most locations unit Qsm1 is associated with unit Qsm2. Unit
Qsm1 is interpreted as fluvial channel point-bar deposits

Qsm1

Qsm2

Sand and mud (Holocene)—Two units are mapped together and are
described below as unit 1 and unit 2. Both units are found on the
youngest terrace (westernmost terrace) of the Savannah River
(terrace Qt0 on maps 4 and B)

Unit 1: 0.3- to 1.5-m (1- to 5-ft)-thick, white (N9) to light-yellowish-
orange (10YR 8/6) sand and mud. Sand grains are very fine to
medium grained and are composed predominantly of quartz. The
unit is moderately to well sorted. Primary sedimentary structures are
not apparent. The unit forms low ridges adjacent to river channels.
As described in Swezey and others (2013), this unit occurs west of
and truncates the youngest eolian dunes (Qs1), which are dated at
approximately 10 ka (kilo-annum, or thousand years before
present). Unit 1 of Qsm2 is interpreted as levee deposits

Unit 2: 0.3- to 2.1-m (1- to 7-ft)-thick, dark-yellowish-brown (10YR
4/2), brown (10Y 6/6), moderate-yellowish-orange (10YR 6/6),
dark-gray (N3), and light-gray (N7) sand and mud. Sand grains are
very fine to medium grained and are composed predominantly of
quartz. The unit is moderately to well sorted. Primary sedimentary
structures are not apparent. The unit is found along the sides of small
drainages that have breached levee deposits of the Savannah River.
This unit occurs west of and truncates the youngest eolian dunes
(Qs1), which are dated at approximately 10 ka (Swezey and others,
2013). Unit 2 of Qsm2 is interpreted as crevasse splay deposits

Sand, mud, and peat (Quaternary)—0.3- to 12.2-m (1- to 40-ft)-thick,
light-gray (N7) to black (N1) sand, silt, clay, and peat. Sand grains
are very fine to medium grained and are composed predominantly of
quartz. The unit is well to very well sorted. Primary sedimentary
structures include laminations, at some locations. The unit is found
in areas of low elevation and poor drainage, and rests on a series of
low-relief terraces (Qtl through Qt5). Unit Qsmp3 is interpreted as
fluvial, swamp, and marsh deposits

Qsmp3

Qsmp4 | Sand, mud, and peat in fluvial channels (Quaternary)—0.3- to 3.7-m
(1- to 12-ft)-thick, light-gray (N7) to medium-bluish-gray (5B 5/1)
to brownish-gray (5YR 4/1) to black (N1) sand, mud, and peat in
abandoned fluvial channels truncated by the westernmost terrace
(Qt0) on the Savannah River flood plain. Sand grains are very fine to
very coarse grained and are composed primarily of quartz. The unit
is well to very well sorted. Primary sedimentary structures are not
apparent. The unit is found in abandoned channels on terraces Qtl
through Qt5 shown on maps 4 and B. A sample of wood (WW888S;
fig. 4) from this unit in gouge core C1 yielded a radiocarbon age of
41,890+930 '“C yr BP (46,841 to 43,856 cal yr BP) (table 3). This
age approaches the older limit for radiocarbon dating, and thus may
be a minimum age for the sample (and a minimum age for the
channel). This channel is younger than the terraces into which it has
incised. Unit Qsmp4 is interpreted as fluvial and swamp deposits

Qst Sand (Quaternary)—o0.3- to 9.1-m (1- to 30-ft)-thick, yellowish-orange
(10YR 6/6) sand, overlain by a 0.1- to 0.6-m-thick veneer of brown
(10YR 6/2) sand with iron-oxide coating. Sand grains are mostly fine
to medium grained and are composed of quartz (99 percent) and
rock fragments (1 percent) that include mica and opaque minerals;
feldspar is notably absent. The unit is moderately to well sorted.
Primary sedimentary structures are not apparent. This unit forms a
relatively continuous group of sand hills that are located at distances
of 0 to 5 kilometers east of the modern river channel, and forms
various isolated sand hills and ridges that are also located east of the
modern river channel. Where discernible, the morphologies of
individual hills range from parabolic shapes (with tails pointing
west) to isolated circular and linear shapes. Samples from this unit
have yielded 15 optically stimulated luminescence (OSL) ages
(table 1). Using the preferred ages given in bold in table 1 and taking
into account the reported ranges of uncertainty, 13 of these ages
range from approximately 35.4 to 18.0 ka, and two of these ages
range from approximately 11.0 to 9.5 ka (GAW-13 and GAW-11,
table 1). The two younger ages are from relatively isolated sand hills
and ridges. Unit Qs1 is interpreted as eolian dune deposits and is
described in greater detail in Swezey and others (2013)

Qs2 Sand (Quaternary)—0.3- to 9.1-m (1- to 30-ft)-thick, yellowish-orange
(10YR 8/4) and light-gray (N7) sand. Sand grains are fine to very
coarse grained and are composed of quartz (99 percent) and rock
fragments (1 percent) that include mica, garnet, and epidote. The
unit is moderately to well sorted. Primary sedimentary structures are
not apparent. The unit forms irregular ridges between channels. The
ridges (and channels) are on (or in) terraces Qt1 through Qt5 that are
bounded on the west by low-relief escarpments that trend northwest.

Base modified from U.S. Geological Survey
Brighton, 1978; Hardeeville NW, 1979; Pineland, 1988

Universal Tranverse Mercator projection, zone 17
North American Datum of 1983

10,000-foot grid ticks based on South Carolina coordinate system,
south zone and Georgia coordinate system, east zone
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Unit Qs2 is interpreted as fluvial bars, some of which have been
reworked by eolian processes

Sand and mud in abandoned channels (Quaternary)—0.3- to 10.7-m

(1- to 35-ft)-thick, yellowish-orange (10YR 8/4) and light-gray (N7)
sand, silt, and clay in abandoned channels on the west side of the
high terrace that forms the eastern border of the Savannah River
flood plain where the elevation changes abruptly from approximately
10 to >15 m above sea level. This unit is mapped as deposits
associated with the following two geomorphic features: (1) relict
meandering channels (Qsm3), and (2) extra-channel areas that are
adjacent to but outside of a channel (Qsm4). Sand grains are very
fine to coarse grained and are composed of quartz (99 percent) and
rock fragments (1 percent) that include mica, garnet, and epidote.
The unit is moderately to well sorted. Primary sedimentary structures
are not apparent. Units Qsm3 and Qsm4 are interpreted as channel
and point-bar deposits of a relict meandering fluvial system that is
older than the modern Savannah River flood plain. The sizes of the
relict meandering channels are similar to those of the modern
Savannah River, suggesting similar flow regimes. It is presumed that
the sand and mud in these relict channels are Quaternary in age

Sand terraces within the Savannah River flood plain (Quaternary)—

0.5- to 2-m (1.6- to 6.6-ft)-thick, pale-yellowish-orange (10YR 8/4)
and light-gray (V8) sand, silt, and clay. Sand grains are fine to coarse
grained and are composed of quartz (99 percent) and rock fragments
(1 percent) that include mica and garnet. The unit is moderately to
well sorted. Primary sedimentary structures are not apparent.
Terraces Qt3 to Qt5 within the Savannah River flood plain are
formed on this unit. These sediments are thought to be Quaternary in
age, spanning a time that ranges from older than the Qs1 sand hills
(eolian dunes) to coeval with the sand hills. Eolian sand (Qs1)
covers terrace Qtl and older terraces to the east (Qt2 to QtS),
suggesting that these terraces are older than the eolian sand.
However, one sample of sand (GAW-37; table 1) collected from a
depth of 183 centimeters (cm) below the surface of terrace Qt4
yielded a preferred OSL age of 108.0+12.0 ka, which is much older
than most of the preferred OSL ages that range from approximately
33 to 19 ka (table 1) from the sand hills of Qs1. Other OSL ages
from the terraces are coeval with the OSL ages from the sand hills.
For example, (1) a sample of sandy mud (GAW-29; table 1) collected
from a depth of 61 cm below the surface of terrace Qt5 yielded a
preferred OSL age of 39.7+3.6 ka, (2) a sample of sand (GAW-14;
table 1) collected from a depth of 70 cm below the surface of terrace
Qt4 yielded a preferred OSL age of 24.2+1.2 ka, and (3) a sample of
sandy mud (GAW-28; table 1) collected from a depth of 84 cm below
the surface of terrace Qt4 yielded a preferred OSL age 23.6+2.1 ka.
Unit Qs3 is interpreted as fluvial terrace deposits

Sand and mud (Pleistocene)—0.3- to 9.1-m (1- to 30-ft)-thick,

medium-light-gray (N6) to light-gray (N7) sand and muddy sand.
Sand grains are fine to coarse grained and are composed
predominantly of quartz. The unit is poorly to well sorted. Primary
sedimentary structures are not apparent. The unit forms alluvial fans
of sediment where abandoned fluvial channels enter the east side of
the Savannah River valley. Unit Qsmb5 is interpreted as alluvial and
fluvial sediments

Gravel, sand, and mud (Pleistocene)—3.0- to 9.1-m (10- to

30-ft)-thick, sand and gravelly sand that fines upward to sand and
then muddy sand. The lower part (sand and gravelly sand) is very
light gray (N8) to medium gray (N5), whereas the upper part is
mottled light-brown (5YR 5/6), pale-brown (5YR 5/2),
yellowish-orange (10YR 4/6), yellowish-gray (5YR 7/2), and
moderate-greenish-yellow (10Y 7/4) muddy sand. Gravel in the
lower part is granules and pebbles of quartz and feldspar. Sand
grains in the lower part are fine to very coarse grained and are
composed of quartz (98 percent) and rock fragments (2 percent) that
include mica, garnet, epidote, and amphibole. Sand grains in the
upper part are very fine to fine grained and are composed of quartz
(98 percent) and rock fragments (2 percent) that include mica and
opaque minerals. The lower part of the unit is poorly to moderately
sorted, whereas the upper part of the unit is moderately sorted to
well sorted. Primary sedimentary structures are not apparent. Unit
Qgsm forms an overall fining-upward sequence and is interpreted
as a fluvial deposit. A terrace is formed on this unit in the
southeasternmost part of the study area and appears to be greatly
weathered. On the basis of elevation and geomorphological
expression in the light detection and ranging (lidar) image (map B),
the unit is thought to be older than terraces Qtl through Qt5

Gravel, sand, and mud (lower Pliocene?)—0.3-m to at least 17.4-m

(1-ft to at least 57-ft)-thick, mottled light-gray (N7) and pale-
reddish-brown (10R 5/4) to pale-yellowish-orange (10YR 8/6) sand
and sandy mud, a few beds of gravelly sand, and a few beds of mud
(silt and clay). Light-gray intervals are composed of sand (20 to 30
percent) and mud (70 to 80 percent), whereas pale-reddish-brown
intervals are composed of sand (50 to 60 percent) and mud (40 to 50
percent). Most sand grains are fine to medium grained and are
composed of quartz (99 percent) and rock fragments (1 percent) that
include mica, garnet, and epidote. Individual beds range from poorly
to moderately to well sorted. Primary sedimentary structures are not
apparent at most locations, although crossbedding is visible in a few
beds at one outcrop on the Savannah River. This unit, which is
visible at one outcrop along the Savannah River (photographs 1 and
2), was encountered in drill core C2 and auger cores (figs. 2 and 3),
and forms a high terrace that demarks the east side of the Savannah
River valley. Relict meandering channels and extra-channel areas
(mapped separately as Qsm3 and Qsm4) are present on the west
side of this high terrace. Unit Ngsm was mapped by Doar (2008) as
the Pleistocene Ladson Formation, and was mapped by Doar
(2013b) as the Pleistocene Penholoway Formation. The unit is
similar in both appearance and stratigraphic position to strata that
are mapped collectively in Georgia as the Pliocene Cypresshead
Formation (Huddlestun, 1988). Unit Ngsm is interpreted as
estuarine to marginal marine sediments and beach ridges

Sand and mud, with phosphate grains (lower Miocene)—At least

15.5-m (51-ft)-thick, light-olive-gray (5Y 5/2) to yellowish-gray (SY
7/2) to grayish-olive (10Y 4/2) clay, silt, sand, and muddy sand.
Sand grains are very fine to fine grained and are composed of quartz
(80 to 95 percent) and phosphate (5 to 20 percent). Laminations are
visible in some beds. The unit is not exposed in outcrop, but was
encountered in drill core C2 and auger cores (figs. 2 and 3). The
early Miocene age of this unit is constrained by biostratigraphic data
from sample R6709 A in drill core C2 (table 2). Unit Nsm is
interpreted as shallow marine sediments
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EXPLANATION OF MAP SYMBOLS

Contact—Location approximate

Qt3
Southwest to northeast width of Quaternary terrace (Qt)
GAW-13
O Location of optically stimulated luminesence (OSL) sample—See
table 1
HNW-31 Cores
(@) Location of auger core
C2
@ Location of gouge core (C1), drill core (C2), or vibracore (C3)
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Map A. Geologic map of the Hardeeville NW quadrangle and parts of the Brighton and Pineland quadrangles, Jasper County, South Carolina.
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Photograph 1. An outcrop on the east bank of the Savannah River showing a unit of lower
Pliocene(?) gravel, sand, and mud (Ngsm) overlain by a unit of Quaternary eolian sand
(Qs1). The contact between the two units is located at the break in slope near the head of

the person wearing the orange vest.

Photograph 2. An outcrop on the east bank of the Savannah River
showing a unit of lower Pliocene(?) gravel, sand, and mud (Ngsm)
overlain by a unit of Quaternary eolian sand (Qs1). The contact
between the two units is located at the break in slope. A 0.6-meter-
long garden hoe provides a sense of scale.
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Photograph 4. A vegetated eolian dune composed of Quaternary sand (Qs1) and a flooded
interdune depression filled with Holocene sand, mud, and peat (Qsmp1).
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Photograph 3. A vegetated eolian dune composed of Quaternary sand (Qs1).

Photograph 6. Terrace Qt0, which is composed of Holocene sand and mud (Qsm2). The
photograph was taken approximately 0.3 kilometers northwest of auger core HNW-6.

Photograph 7. U.S. Geological Survey staff drilling core C2 into vegetated eolian sand
(Qs1).

Base from light detection and ranging (lidar) 2-meter elevation point data;
Lidar and Related Data Products, Jasper County, South Carolina, accessed
March 14, 2011, at http://www.dnr.sc.gov/GIS/lidar.html

Universal Tranverse Mercator projection, zone 17
North American Datum of 1983
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Photograph 5. U.S. Geological Survey staff at the location of vibracore C3. The location
is an interdune depression filled with Holocene sand, mud, and peat (Qsmp1).
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Southwest to northeast width of Quaternary terrace (Qt)

Location of optically stimulated luminesence (OSL) sample—See
table 1
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Map B. Lidar shaded-relief map of the Hardeeville NW quadrangle and parts of the Brighton and Pineland quadrangles, Jasper County, South Carolina. The map shows the locations of Quaternary terraces Qt0 to Qt5 within the Savannah River flood plain, optically stimulated luminescence (OSL) samples,
auger cores, cores C1to C3, and photographs. Cores C1 to C3 were used to construct detailed cross section A-A’(fig. 2) and the stratigraphic columns (fig. 4). Auger cores were used to construct cross sections A-A’(fig. 2) and B—B'(fig. 3). 0SL sample data and age results are provided in table 1.

Geology of the Hardeeville NW Quadrangle and Parts of the Brighton and Pineland Quadrangles, Jasper County, South Carolina
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