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DESCRIPTION OF MAP UNITS

Bodies of water (2006) – Water boundaries are delineated from 2006 digital 
ortho-quarter quadrangles photos (DOQQs).

Moved earth (Late Holocene) – Earth material moved in bulk by humans. Color is 
highly variable and dependent on source location. Thickness up to 18 feet.

Freshwater marsh and swamp deposits (Holocene) – Black (N1), silty clay and peat 
deposited in stream valleys and areas of locally low elevation. Deposits are identified by 

the organic material content, sediment type, water salinity, and ecozones. Deposits occur in areas 
of poor drainage, such as a swale in a dune field or the slow drainage of a stream system. The 
transition from a freshwater deposit to an estuarine or saltwater deposit can be variable near higher 
salinity waters. Thickness 1 to 40 feet.

Quaternary alluvium 1 (Holocene) – These sediments are generally gray, pale yellow 
or tan, poorly sorted, fine- to very coarse-grained sand with granules and varying 

amounts of interstitial clay. Extensive deposits of Quaternary alluvium 1 occur in the Savannah 
River flood plain. Less extensive deposits underlie the more narrow flood plains of its tributaries.

Quaternary alluvium 2 (Holocene) – These deposits are poorly sorted, clayey, fine- to 
very coarse-grained quartz sand to small quartz pebbles to 7 mm, with minor dark heavy 

mineral grains and rare muscovite flakes. The sediment is mottled, dominantly reddish orange, and 
lesser light gray to deep tannish yellow. Subrounded quartz pebbles to 25 mm occur at the base.

Quaternary alluvium 3 (upper Pleistocene) – Quaternary alluvium 3 is a high alluvial 
terrace. It is composed of tan, poorly sorted, medium- to very coarse grained, clayey 

sand with granules and pebbles up to 1.25 inches in diameter. In the map area, the unit overlies the 
McBean Formation. Drill logs show that the base of Quaternary alluvium 3 is locally higher than 
the surface of the adjacent Quaternary alluvium 2 (not shown on this map).

Carolina bay sediments and associated sand deposits (Upper Miocene to Holocene) 
– Inside Carolina bay outlines commonly is gray to dark gray, clayey sand or sandy clay 

with low to moderate amounts of organic material. Rogers (1977) recognized mainly the 
distinctive Rembert soil type in Carolina bays, and he also recognized Lumbee, Clarendon, 
Fuquay, McCoil and Plummer soils in the bays. A veneer of white to tan, loose, fine- to 
coarse-grained, quartz sand that has minor dark heavy mineral grains covers hills and low areas 
outside and adjoining some Carolina bays.

Carolina bay sand rims (Holocene, and Holocene to upper Pleistocene) – Light gray 
(N-7) to Black (N-1), moderately well sorted, sub to well rounded, med quartz sand with 

minor very fine opaque sands forming the leeward sides of Carolina bay’s from the prevailing 
wind direction. Maximum thickness is 12 feet.

Eolian sands (Pleistocene to Holocene) – Eolian sands with composition related to 
source material.

Marietta unit fluvial (Pleistocene) – White (N9) to Moderate yellowish orange (10TR 
7/6) to Light brown (5YR 6/4) to Grayish yellow (5Y 8/4), subangular to subrounded, 

moderately- to very poorly sorted, fine or fine to very coarse grained Quartz sands with variable 
amounts of clay or silt, fine grained micas (in distinct layers), scattered fine grained heavy mineral, 
and a basal well rounded Quartz gravel. Thickness varies from 17 to 34 feet. Assumed to be the 
fluvial equivalent of the marine Marietta unit deposits.

Duplin Formation fluvial (Pliocene) – White (N10) to Yellowish brown (10YR 5/8) to 
Red (7.5R 5/6) to Light red (2.5YR 6/8- 5/8- 5/6), silt or clay matrix, clast supported, 

subangular to well rounded, very poorly to well sorted, fine to very coarse grained, Quartz sands 
with variable Quartz granules and pebbles and scattered fine heavy minerals. Thickness is 30 to 40 
feet. Assumed to be the fluvial equivalent of the marine Duplin Formation deposits.

Altamaha Formation (upper Middle Miocene to lower Upper Miocene) – The 
Altamaha Formation, formally the Upland Unit, is composed of pink, orange, yellow, 

gray, tan and brown, tough, poorly sorted, medium to very coarse-grained quartz sand and 
abundant quartz granules, with scattered to common, rounded quartz pebbles to at least 5 cm and 
with abundant interstitial clay. White clay granules, interpreted as weathered feldspars, and 
transported clay pebbles are common in many exposures and drill cuttings. Scattered clay beds 
occur. Rounded quartz pebbles in the Altamaha Formation commonly have rough, rather than 
smooth, surfaces and may have quartz overgrowths.

Tobacco Road sand (upper Eocene) – Predominantly medium- to very coarse-grained 
quartz sand, with abundant quartz granules, with some very fine- and fine grained sand 

throughout, and with minor to abundant interstitial clay. White feldspar granules and pebbles are 
abundant locally. White clay flecks the size of coarse sand and granules are prominent locally and 
are interpreted as weathered feldspar grains. Rare to scattered clay laminae include quartz silt and 
very fine quartz sand. Dark heavy mineral grains are scattered. Muscovite is very abundant locally 
and imparts a characteristic sheen to the sediment. Ophiomorpha nodosa burrows with white clay 
linings are common and characterize the more coarse-grained lithology. Much of the upper 
Tobacco Road sand is variegated, very fine- to medium-grained quartz sand and has moderate 
interstitial clay, scattered, tiny, dark heavy mineral grains and minor to abundant muscovite flakes. 
Small, pencil-thick, vertical and near vertical burrows (trace fossils) with no or very thin clay 
linings characterize this lithology of the Tobacco Road sand and may be abundant. Ophiomorpha 
nodosa, with white clay linings, occurs rarely in this facies. Purple to brown, crusty nodules 
cemented with iron oxide occur in the upper part of the Tobacco Road sand near the surface.

Dry Branch Formation (upper Eocene) – A lower part is calcareous sand and consists 
of white, cream or light tan, slightly to moderately clayey, slightly calcareous, fine- to 

medium-grained quartz sand, to clayey lime mud matrix with minor to abundant, well sorted, fine 
to medium-grained quartz sand. Scattered interbeds of clay or of mixed clay, lime mud and quartz 
sand also occur. It includes scattered heavy mineral grains. Some dark grains are green and may be 
glauconite. Beds that are rich in clay or are entirely clay are blue, steel blue or gray-blue and are 
stiff and very cohesive. The upper, noncalcareous part commonly consists of dominant, fairly well 
sorted, fine- to medium-grained, quartz sand and minor, and very fine-grained quartz sand. Dark 
heavy mineral grains are scattered throughout the sediment, and muscovite flakes occur 
sporadically. Commonly the upper part is clay-rich and contrasts with the sandy sediments 
immediately below. The noncalcareous part commonly is white, cream, lavender, tan, golden, 
pink, red, orange, yellow or brown. Quartz sand at the top of the Dry Branch Formation 
commonly is fine to coarse grained or very coarse-grained, poorly sorted, rich in clay and 
consequently cohesive. The formation is 40 to 90 feet.

Portions of Georgia not mapped.

EXPLANATION OF MAP SYMBOLS

Contact – Identity and existence certain, location approximate.

The Orangeburg Scarp – Identity and existence certain, location approximate.
Hachures point off the scarp in the direction of the younger unit.

South Carolina Department of Natural Resources Geological Survey (SCGS) drill hole 
locations with log identification numbers. All logs are on file at the SCGS.

REFERENCES

Rogers, V., 1977, Soil survey of Barnwell County, South Carolina, eastern part: U. S. Department  
of Agriculture, Soil Conservation Service, South Carolina Agricultural Experiment Station, and  
South Carolina Land Resources Commission, 53 p., 34 pls.
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DESCRIPTION OF MAP UNITS

Bodies of water (2006) – Water boundaries are delineated from 2006 digital 
ortho-quarter quadrangles photos (DOQQs).

Moved earth (Late Holocene) – Earth material moved in bulk by humans. Color 
ishighly variable and dependent on source location. Thickness up to 18 feet. 

Freshwater marsh and swamp deposits (Holocene) – Black (N1), silty clay and peat 
deposited in stream valleys and areas of locally low elevation. Deposits are identified by 

the organic material content, sediment type, water salinity, and ecozones. Deposits occur in areas 
of poor drainage, such as a swale in a dune field or the slow drainage of a stream system. The 
transition from a freshwater deposit to an estuarine or saltwater deposit can be variable near higher 
salinity waters. Thickness 1 to 40 feet.

Carolina bay sediments and associated sand deposits (Upper Miocene to Holocene) 
– Inside Carolina bay outlines commonly is gray to dark gray, clayey sand or sandy clay 

with low to moderate amounts of organic material. Rogers (1977) recognized mainly the 
distinctive Rembert soil type in Carolina bays, and he also recognized Lumbee, Clarendon, 
Fuquay, McCoil and Plummer soils in the bays. A veneer of white to tan, loose, fine- to 
coarse-grained, quartz sand that has minor dark heavy mineral grains covers hills and low areas 
outside and adjoining some Carolina bays.

Carolina bay sand rims (Holocene, and Holocene to upper Pleistocene) – Light gray 
(N-7) to Black (N-1), moderately well sorted, sub to well rounded, med quartz sand with 

minor very fine opaque sands forming the leeward sides of Carolina bay’s from the prevailing 
wind direction. Maximum thickness is 12 feet.

Eolian sands (Pleistocene to Holocene) – Eolian sands with composition related to 
source material.

Marietta unit fluvial (Pleistocene) – White (N9) to Moderate yellowish orange (10TR 
7/6) to Light brown (5YR 6/4) to Grayish yellow (5Y 8/4), subangular to subrounded, 

moderately- to very poorly sorted, fine or fine to very coarse grained Quartz sands with variable 
amounts of clay or silt, fine grained micas (in distinct layers), scattered fine grained heavy mineral, 
and a basal well rounded Quartz gravel. Thickness varies from 17 to 34 feet. Assumed to be the 
fluvial equivalent of the marine Marietta unit deposits.

Duplin Formation fluvial (Pliocene) – White (N10) to Yellowish brown (10YR 5/8) to 
Red (7.5R 5/6) to Light red (2.5YR 6/8- 5/8- 5/6), silt or clay matrix, clast supported, 

subangular to well rounded, very poorly to well sorted, fine to very coarse grained, Quartz sands 
with variable Quartz granules and pebbles and scattered fine heavy minerals. Thickness is 30 to 40 
feet. Assumed to be the fluvial equivalent of the marine Duplin Formation deposits.

Altamaha Formation (upper Middle Miocene to lower Upper Miocene) – The 
Altamaha Formation, formally the Upland Unit, is composed of pink, orange, yellow, 

gray, tan and brown, tough, poorly sorted, medium to very coarse-grained quartz sand and 
abundant quartz granules, with scattered to common, rounded quartz pebbles to at least 5 cm with 
abundant interstitial clay. White clay granules, interpreted as weathered feldspars, and transported 
clay pebbles are common in many exposures and drill cuttings. Scattered clay beds occur. 
Rounded quartz pebbles in the Altamaha Formation commonly have rough, rather than smooth, 
surfaces and may have quartz overgrowths.

Tobacco Road sand (upper Eocene) – Predominantly medium- to very coarse-grained 
quartz sand, with abundant quartz granules, with some very fine- and fine grained sand 

throughout, and with minor to abundant interstitial clay. White feldspar granules and pebbles are 
abundant locally. White clay flecks the size of coarse sand and granules are prominent locally and 
are interpreted as weathered feldspar grains. Rare to scattered clay laminae include quartz silt and 
very fine quartz sand. Dark heavy mineral grains are scattered. Muscovite is very abundant locally 
and imparts a characteristic sheen to the sediment. Ophiomorpha nodosa burrows with white clay 
linings are common and characterize the more coarse-grained lithology. Much of the upper 
Tobacco Road sand is variegated, very fine- to medium-grained quartz sand and has moderate 
interstitial clay, scattered, tiny, dark heavy mineral grains and minor to abundant muscovite flakes. 
Small, pencil-thick, vertical and near vertical burrows (trace fossils) with no or very thin clay  
linings characterize this lithology of the Tobacco Road sand and may be abundant. Ophiomorpha 
nodosa, with white clay linings, occurs rarely in this facies. Purple to brown, crusty nodules 
cemented with iron oxide occur in the upper part of the Tobacco Road sand near the surface.

EXPLANATION OF MAP SYMBOLS

Contact – Identity and existence certain, location approximate.

The Orangeburg Scarp – Identity and existence certain, location approximate. 
Hachures point off the scarp in the direction of the younger unit.

South Carolina Department of Natural Resources Geological Survey (SCGS) drill hole 
locations with log identification numbers. All logs are on file at the SCGS.

REFERENCES

Rogers, V., 1977, Soil survey of Barnwell County, South Carolina, eastern part: U. S. Department 
of Agriculture, Soil Conservation Service, South Carolina Agricultural Experiment Station, and 
South Carolina Land Resources Commission, 53 p., 34 pls.
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DESCRIPTION OF MAP UNITS

Bodies of water (2006) – Water boundaries are delineated from 2006 digital 
ortho-quarter quadrangles photos (DOQQs).

Moved earth (Late Holocene) – Earth material moved in bulk by humans. Color is 
highly variable and dependent on source location. Thickness up to 18 feet.

Freshwater marsh and swamp deposits (Holocene) – Black (N1), silty clay and peat 
deposited in stream valleys and areas of locally low elevation. Deposits are identified by 

the organic material content, sediment type, water salinity, and ecozones. Deposits occur in areas 
of poor drainage, such as a swale in a dune field or the slow drainage of a stream system. The 
transition from a freshwater deposit to an estuarine or saltwater deposit can be variable near higher 
salinity waters. Thickness 1 to 40 feet.

Carolina bay sediments and associated sand deposits (Upper Miocene to Holocene) 
– Inside Carolina bay outlines commonly is gray to dark gray, clayey sand or sandy clay 

with low to moderate amounts of organic material. Rogers (1977) recognized mainly the 
distinctive Rembert soil type in Carolina bays, and he also recognized Lumbee, Clarendon, 
Fuquay, McCoil and Plummer soils in the bays. A veneer of white to tan, loose, fine- to 
coarse-grained, quartz sand that has minor dark heavy mineral grains covers hills and low areas 
outside and adjoining some Carolina bays.

Carolina bay sand rims (Holocene, and Holocene to upper Pleistocene) – Light gray 
(N-7) to Black (N-1), moderately well sorted, sub to well rounded, med quartz sand with 

minor very fine opaque sands forming the leeward sides of Carolina bay’s from the prevailing 
wind direction. Maximum thickness is 12 feet.

Eolian sands (Pleistocene to Holocene) – Eolian sands with composition related to 
source material.

Duplin Formation fluvial (Pliocene) – White (N10) to Yellowish brown (10YR 5/8) to 
Red (7.5R 5/6) to Light red (2.5YR 6/8- 5/8- 5/6), silt or clay matrix, clast supported, 

subangular to well rounded, very poorly to well sorted, fine to very coarse grained, Quartz sands 
with variable Quartz granules and pebbles and scattered fine heavy minerals. Thickness is 30 to 40 
feet. Assumed to be the fluvial equivalent of the marine Duplin Formation deposits.

Altamaha Formation (upper Middle Miocene to lower Upper Miocene) – The 
Altamaha Formation, formally the Upland Unit, is composed of pink, orange, yellow, 

gray, tan and brown, tough, poorly sorted, medium to very coarse-grained quartz sand and 
abundant quartz granules, with scattered to common, rounded quartz pebbles to at least 5 cm with 
abundant interstitial clay. White clay granules, interpreted as weathered feldspars, and transported 
clay pebbles are common in many exposures and drill cuttings. Scattered clay beds occur. 
Rounded quartz pebbles in the Altamaha Formation commonly have rough, rather than smooth, 
surfaces and may have quartz overgrowths.

Tobacco Road sand (upper Eocene) – Predominantly medium- to very coarse-grained 
quartz sand, with abundant quartz granules, with some very fine- and fine grained sand 

throughout, and with minor to abundant interstitial clay. White feldspar granules and pebbles are 
abundant locally. White clay flecks the size of coarse sand and granules are prominent locally and 
are interpreted as weathered feldspar grains. Rare to scattered clay laminae include quartz silt and 
very fine quartz sand. Dark heavy mineral grains are scattered. Muscovite is very abundant locally 
and imparts a characteristic sheen to the sediment. Ophiomorpha nodosa burrows with white clay 
linings are common and characterize the more coarse-grained lithology. Much of the upper 
Tobacco Road sand is variegated, very fine- to medium-grained quartz sand and has moderate 
interstitial clay, scattered, tiny, dark heavy mineral grains and minor to abundant muscovite flakes. 
Small, pencil-thick, vertical and near vertical burrows (trace fossils) with no or very thin clay 
linings characterize this lithology of the Tobacco Road sand and may be abundant. Ophiomorpha 
nodosa, with white clay linings, occurs rarely in this facies. Purple to brown, crusty nodules 
cemented with iron oxide occur in the upper part of the Tobacco Road sand near the surface.

Dry Branch Formation (upper Eocene) – A lower part is calcareous sand and consists 
of white, cream or light tan, slightly to moderately clayey, slightly calcareous, fine- to 

medium-grained quartz sand, to clayey lime mud matrix with minor to abundant, well sorted, fine 
to medium-grained quartz sand. Scattered interbeds of clay or of mixed clay, lime mud and quartz 
sand also occur. It includes scattered heavy mineral grains. Some dark grains are green and may be 
glauconite. Beds that are rich in clay or are entirely clay are blue, steel blue or gray-blue and are 
stiff and very cohesive. The upper, noncalcareous part commonly consists of dominant, fairly well 
sorted, fine- to medium-grained, quartz sand and minor, and very fine-grained quartz sand. Dark 
heavy mineral grains are scattered throughout the sediment, and muscovite flakes occur 
sporadically. Commonly the upper part is clay-rich and contrasts with the sandy sediments 
immediately below. The noncalcareous part commonly is white, cream, lavender, tan, golden, 
pink, red, orange, yellow or brown. Quartz sand at the top of the Dry Branch Formation 
commonly is fine to coarse grained or very coarse-grained, poorly sorted, rich in clay and 
consequently cohesive. The formation is 40 to 90 feet.

EXPLANATION OF MAP SYMBOLS

Contact – Identity and existence certain, location approximate.

The Orangeburg Scarp – Identity and existence certain, location approximate. 
Hachures point off the scarp in the direction of the younger unit.

South Carolina Department of Natural Resources Geological Survey (SCGS) drill hole 
locations with log identification numbers. All logs are on file at the SCGS.

REFERENCES

Rogers, V., 1977, Soil survey of Barnwell County, South Carolina, eastern part: U. S. Department  
of Agriculture, Soil Conservation Service, South Carolina Agricultural Experiment Station, and  
South Carolina Land Resources Commission, 53 p., 34 pls.
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ABSTRACT

  Detailed 1:24,000–scale geologic mapping has defined the areal and 
three-dimensional distribution of preserved Eocene, Pliocene, and Pleistocene 
depositional systems adjacent to the Savannah River in South Carolina. Mapping 
was conducted on the basis of surface exposures; observations of cuttings from 
power-auger and hand-auger holes; and on geomorphic expression, elevation, and 
soil types. The Cenozoic units are bound by a number of erosional scarps. In the 
Allendale area, the Orangeburg scarp toes at +60 m and the Parler scarp toes at 
+42.5 m. The Orangeburg scarp was formed by a sea level high stand associated 
with the Pliocene Duplin Formation deposits. The Parler scarp was formed by a 
subsequent, lower high stand associated with the early Pleistocene Marietta unit 
deposits. The geomorphic and stratigraphic expression of both scarps is modified 
by several factors. Those factors are: the river-dominated nature of the sediments 
from the Savannah River; the post-depositional erosion by the Savannah, 
Salkehatchie, and Coosawhatchie river drainages; and eolian erosion from Carolina 
bay formation.

Project Description

 The geologic maps presented here are 
of the Allendale, Bull Pond, and Barton 
7.5-minute quadrangles in Allendale, 
Barnwell, and Hampton counties, South 
Carolina.  The drilling and field work was 
conducted in 2009-2010 for the 
STATEMAP part of the National 
Cooperative Mapping Program.  The 
purpose is to create surface maps at 
1:24,000-scale and accompanied by 
cross-sections that extend to a maximum 
depth of 46 m (150 ft) in most areas.  These 
maps are part of a longer-term project to 
map the Savannah River drainage in South 
Carolina from the Fall line to the coast.

 

Geologic Context

 The northern part of the map area is 
part of the Upper Coastal Plain and at the 
surface consists of the Eocene-aged Dry 
Branch Formation overlain by the 
Eocene-aged Tobacco Road Formation 
(both part of the Barnwell Group).  In some 
areas the Miocene-aged Altamaha 
Formation (previously called the “Upland 
unit”) overlies the Tobacco Road 
Formation. The central part of the map 
area is part of the Middle Coastal Plain 
where the Pliocene-aged Duplin 
Formation is exposed with “windows” of 
the Eocene deposits exposed through 
erosion. The southern part of the map area 
is part of the Lower Coastal Plain and is the 
Pleistocene-aged Marietta unit. The 
Coosawhatchie River’s headwaters are in 
the Barton Quadrangle and extensively 
modify the surficial deposits. The western 
part of the map area is dominated by the 
Savannah River and its floodplain.  Where 
possible, the floodplain deposits and river 
terraces were mapped and correlated to 
the marine-dominated formations. 
Quaternary-aged Carolina bays are 
near-ubiquitous in the map area.

 Erosional scarps often mark the 
erosional shorelines for the inland limits of 
marine deposits in the Middle and Lower 
Coastal Plain in South Carolina (as seen in 
Colquhoun, 1969, 1974).  The oldest 
recognized scarp is the Orangeburg Scarp, 
which is the boundary between the Upper 
and Middle Coastal Plain.  The next 
younger recognized scarp is the Parler, 
and it divides the Middle Coastal Plain in to 
two units: The Pliocene Duplin Formation 
and the now Pleistocene Marietta unit 
(formerly Pliocene- with the change of the 

age of the Quaternary as per the 
International Stratigraphic Commission on 
Stratigraphy, International Stratigraphic 
Chart, 2008).

Discussion and Results

 The Orangeburg scarp (Johnson and 
DuBar, 1964) has been recognized as a 
physiographic feature in several 
southeastern US states- Georgia, South 
Carolina, North Carolina, and Virginia. It 
has been recognized as the inland 
erosional limit of the Pliocene Duplin 
Formation where it contacts older 
sediments of Eocene, and older, age. The 
elevation of the scarp has been noted as 
+190 to +215 ft (DuBar et al., 1974; 
Colquhoun, 1974) (+57.9 to +65.5 m).  In 
the area around Allendale, South Carolina 
the toe of the Orangeburg scarp is the 
contact of the Duplin Formation and the 
Eocene Tobacco Road Formation and is 
mapped at +60 m (+191 ft) (Figure 1).  The 
Eocene deposits are heavily incised with 
many large (1-4 km width) drainages.  The 
Duplin Formation is deposited in several of 
these preexisting drainages.

 The Parler scarp (Colquhoun, 1974) 
has been recognized as the inland 
erosional limit of the Pleistocene Marietta 
unit where it contacts the Pliocene Duplin 
Formation (Willoughby, 2002, 2003).  
Around Allendale the toe of the Parler 
scarp is mapped at +42.6 m (+141 ft) 
(Figure 1).

 As seen on the maps in Figures 3, 4, 
and 5, the land surface in the area has 
been extensively modified by the 
formation of Carolina bays.  Commonly the 
bays have formed on the flat surfaces of 
the formations.  In some areas the bays 
have formed seaward of the scarps and 
impinged on the scarp face in several areas 
and in other areas the bays have also 
formed in several drainages.  The 
alteration of the landscape by the bays, 
both the excavation and the associated 
deposit of the sand rims, has obscured or 
removed the scarps or complicated 
interpreting their location.

 Due to the close proximity of the 
Savannah River, both the Duplin 
Formation and the Marietta unit deposits 
in this map area are fluvial-sourced sands 
and silts reworked by marine processes 
with no recognized macrofossils (unlike 
other areas of the state).
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