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Ocmulgee Mounds National
Historic Site,
Georgia
Document to Accompany
Digital Geologic-GIS Data
ocmu_geology.pdf
Version: 3/25/2022
This document has been developed to accompany the digital geologic-GIS data developed by the
Geologic Resources Inventory (GRI) program for Ocmulgee Mounds National Historic Site, Georgia
(OCMU).
Attempts have been made to reproduce all aspects of the original source products, including the
geologic units and their descriptions, geologic cross sections, the geologic report, references and all
other pertinent images and information contained in the original publication.
This document contains the following information:
1) About the NPS Geologic Resources Inventory Program – A brief summary of the Geologic
Resources Inventory (GRI) Program and its products. Included are web links to the GRI GIS data
model, and to the GRI products page where digital geologic-GIS datasets, scoping reports and
geology reports are available for download. In addition, web links to the NPS Data Store and GRI
program home page, as well as contact information for the GRI coordinator, are also present.
2) GRI Digital Maps and Source Citations – A listing of all GRI digital geologic-GIS maps produced
for this project along with sources used in their completion. In addition, a brief explanation of how
each source map was used is provided.
3) Map Unit List – A listing of all geologic map units present on maps for this project, generally listed
from youngest to oldest.
4) Map Unit Descriptions – Descriptions for all geologic map units. If a unit is present on multiple
source maps the unit is listed with its source geologic unit symbol, unit name and unit age followed
by the unit's description for each source map.
5) Ancillary Source Map Information – Additional source map information presented by source map.
6) GRI Digital Data Credits – GRI digital geologic-GIS data and ancillary map information document
production credits.
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For information about using GRI digital geologic-GIS data contact:
Stephanie O'Meara
Geologist/GIS Specialist/Data Manager
Colorado State University Research Associate, Cooperator to the National Park Service
Fort Collins, CO 80523
phone: (970) 491-6655
email: stephanie_o'meara@partner.nps.gov
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About the NPS Geologic Resources Inventory Program
Background
The Geologic Resources Inventory (GRI) provides geologic map data and pertinent geologic information
to support resource management and science-informed decision making in more than 270 natural
resource parks throughout the National Park System. Geologic resources for management consideration
include both the processes that act upon the Earth and the features formed as a result of these
processes. Geologic processes include: erosion and sedimentation; seismic, volcanic, and geothermal
activity; glaciation, rockfalls, landslides, and shoreline change. Geologic features include mountains,
canyons, natural arches and bridges, minerals, rocks, fossils, cave and karst systems, beaches, dunes,
glaciers, volcanoes, and faults.
The GRI is one of 12 inventories funded by the National Park Service (NPS) Inventory and Monitoring
Program. The Geologic Resources Division of the NPS Natural Resource Stewardship and Science
Directorate administers the GRI. The NPS Geologic Resources Division partners with the Colorado State
University Department of Geosciences to produce GRI products. Many additional partners participate in
the GRI process by contributing source maps or reviewing products.
The GRI team undertakes three tasks for each park in the Inventory and Monitoring program: (1) conduct
a scoping meeting and provide a summary document, (2) provide digital geologic map data in a
geographic information system (GIS) format, and (3) provide a GRI report. These products are designed
and written for nongeoscientists.

Products
Scoping Meetings: These park-specific meetings bring together local geologic experts and park staff to
inventory and review available geologic data and discuss geologic resource management issues. A
summary document is prepared for each meeting that identifies a plan to provide digital map data for the
park.
Digital Geologic Maps: Digital geologic maps reproduce all aspects of traditional paper maps,
including notes, legend, and cross sections. Bedrock, surficial, and special purpose maps such as
coastal or geologic hazard maps may be used by the GRI to create digital Geographic Information
Systems (GIS) data and meet park needs. These digital GIS data allow geologic information to be easily
viewed and analyzed in conjunction with a wide range of other resource management information data.
For detailed information regarding GIS parameters such as data attribute field definitions, attribute field
codes, value definitions, and rules that govern relationships found in the data, refer to the NPS GeologyGIS Data Model document available at: https://www.nps.gov/articles/gri-geodatabase-model.htm
Geologic Reports: GRI reports synthesize discussions from the original scoping meeting, follow up
conference call(s), and subsequent research. Chapters of each report discuss the geologic setting of the
park, distinctive geologic features and processes within the park, highlight geologic issues facing
resource managers, and describe the geologic history leading to the present-day landscape. Each report
also includes a poster illustrating these GRI digital geologic-GIS data.
For a complete listing of GRI products visit the GRI publications webpage: https://go.nps.gov/gripubs.
GRI digital geologic-GIS data is also available online at the NPS Data Store: https://irma.nps.gov/
DataStore/Search/Quick. To find GRI data for a specific park or parks select the appropriate park(s),
enter “GRI” as a Search Text term, and then select the Search button.
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For more information about the Geologic Resources Inventory Program visit the GRI webpage: https://
www.nps.gov/subjects/geology/gri.htm. At the bottom of that webpage is a “Contact Us” link if you need
additional information. You may also directly contact the program coordinator:
Jason Kenworthy
Inventory Coordinator
National Park Service Geologic Resources Division
P.O. Box 25287
Denver, CO 80225-0287
phone: (303) 987-6923
fax: (303) 987-6792
email: Jason_Kenworthy@nps.gov
The Geologic Resources Inventory (GRI) program is funded by the National Park Service (NPS) Inventory
and Monitoring (I&M) Division. Learn more about I&M and the 12 baseline inventories at the I&M
webpage: https://www.nps.gov/im/inventories.htm.
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GRI Digital Map and Source Map Citations
The GRI digital geologic-GIS map for Ocmulgee Mounds National Historic Site, Georgia (OCMU):
Digital Geologic-GIS Map of Ocmulgee Mounds National Historical Park and Vicinity, Georgia (
GRI MapCode OCMU)
The above map provides complete coverage for Ocmulgee Mounds National Historical Park (OCMU) and
was produced from the source maps listed below. Only a partial extent of each source map was used,
but all geologic features within those extents were captured. See Index Map for extents used from these
maps. Where Hetrick (1990) and Hetrick and Friddell (1990) overlap, Hetrick and Friddell (1990) was
used.
Hetrick, J. H., and Friddell, M. S., 1990, A Geologic Atlas of the Central Georgia Kaolin District:
Environmental Protection Division, Georgia Department of Natural Resources, Geologic Atlas GA6, scale 1:100,000 (Geologic Atlas of the Central Georgia Kaolin District). (GRI Source Map ID
63248).
Hetrick, J. H., 1990, Geologic Atlas of the Fort Valley Area, Georgia: Environmental Protection
Division, Georgia Department of Natural Resources, Geologic Atlas GA-7, scale 1:100,000 (
Geologic Atlas of the Fort Valley Area). (GRI Source Map ID 74365).
LeGrand, H. E., 1962, Geology and Ground-Water Resources of the Macon Area, Georgia:
Environmental Protection Division, Georgia Department of Natural Resources, Bulletin 72, scale
1:181,000 (Macon Area (Geology and Ground-Water Resources)). (GRI Source Map ID 74074).
U. S. Geological Survey, 2018, USGS National Hydrography Dataset Best Resolution (NHD) for
Hydrologic Unit (HU) 4: U. S. Geological Survey, National Hyrdrologic Dataset (HU4), scale
1:24,000 (GRI Source Map ID 76331).
The Ocmulgee River was extracted from the above hydrography dataset and inserted into the
digital geologic-GIS map for Ocmulgee Mounds NSP.

Additional information pertaining to each source map is also presented in the GRI Source Map
Information (OCMUMAP) table included with the GRI digital geologic-GIS data.
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Index Map
The following index map displays the extent of the GRI digital geologic-GIS map produced for Ocmulgee
Mounds National Historic Site (OCMU). The boundary for Ocmulgee Mounds National Historic Site (as of
January 2022) is shaded in dark green. The extent of GRI digital geologic-GIS map is shown in orange
cross-hatch. Extents used from source maps are labeled and outlined in blue (Hetrick and Friddell,
1990), light green (LeGrand, 1962) and red (Hetrick, 1990). 7.5' quadrangles of interest are outlined and
labeled in gray. Counties are shown in light gray.

Index map by Jim Chappell (Colorado State University)
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Map Unit List
The geologic units present in the digital geologic-GIS data produced for Ocmulgee Mounds National
Historic Site, Georgia (OCMU) are listed below. Units are listed with their assigned unit symbol and unit
name (e.g., QTa - Alluvium). Units are listed from youngest to oldest. No description for water is
provided. Information about each geologic unit is also presented in the GRI Geologic Unit Information
(OCMUUNIT) table included with the GRI digital geologic-GIS data. Some source unit symbols, names
and/or ages may have been changed in this document and in the GRI digital geologic-GIS data. This was
done to standardize symbols according to the GRI geologic-GIS data model and/or if a unit was
considered to be the same unit as one or more units on other source maps used for this project, and
these unit symbols, names and/or ages differed. In this case a single unit symbol and name, and the
unit's now recognized age, was adopted. Unit symbols, names and/or ages in a unit descriptions, or on
a correlation of map units or other source map figure were not edited. If a unit symbol, name or age was
changed by the GRI the unit's source map symbol, name and/or age appears with the unit's source map
description.

Cenozoic Era
Quaternary and Tertiary Periods
Qa - Alluvium
QToa - Older alluvium
Tertiary Period
Tr - Residuum from upper Eocene and younger sediments
Ta - Altamaha Formation
Tbt - Barnwell Group and Tivola Limestone
Tp - Perry Sand
Th - Huber Formation
Tmc - Marshallville and Clayton Formations

Mesozoic Era
Cretaceous Period
Kg - Gaillard Formation
Ku - Undifferentiated sedimentary rocks

Paleozoic Era
PZtl - Undifferentiated crystalline rocks
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Map Unit Descriptions
Descriptions of all geologic map units, generally listed from youngest to oldest, are presented below.
Addition information about some geologic units shown below are available in the report sections of
source maps: Geologic Atlas of the Central Georgia Kaolin District and Geologic Atlas of the Fort Valley
Area

Qa - Alluvium (Quaternary)
Qal - Quaternary Alluvium (Quaternary)
Clayey to silty fine- to coarse grained sand, well-to very poorly sorted; contains sand bars, clay beds,
lenses and stringers of gravel, and organic material, massive to crudely bedded, locally cross bedded.
Description from source map: Geologic Atlas of the Central Georgia Kaolin District
Qal - Quaternary Alluvium (Quaternary)
Sand, clayey to silty, micaceous, fine- to very coarse-grained, poorly to very poorly sorted; contains
lenses and stringers of gravel, organic material; crudely bedded, locally cross-bedded, very light-gray to
black. Description from source map: Geologic Atlas of the Fort Valley Area
Qa - Alluvium (Pliocene (?) to recent)
No description given. Description from source map: Macon Area (Geology and Ground-Water
Resources)

QToa - Older alluvium (Quaternary and Tertiary)
TQal - Tertiary-Quaternary Alluvium (Tertiary-Quaternary)
Clayey to silty fine- to very coarse-grained sand, very poorly sorted; contains lenses and stringers of
gravel, locally high iron oxide content; crudely bedded, locally prominently cross-bedded. Description
from source map: Geologic Atlas of the Central Georgia Kaolin District

Tr - Residuum from upper Eocene and younger sediments (Tertiary)
Tr - Residuum from Upper Eocene and younger sediments (Tertiary)
Slightly pebbly, clayey to silty, fine- to very coarse-grained sand, well- to very poorly sorted; generally
non-bedded, generally high iron oxide content, locally indurated. Description from source map: Geologic
Atlas of the Central Georgia Kaolin District
Tr - Residuum from Undifferentiated Upper Eocene-Middle Eocene (Upper Eocene)
Sand, clayey, silty, well to very poorly sorted, fine- to very coarse-grained, massive-bedded, dark
reddish-brown; clay silty, finely sandy, smectitic, fissile- to massive-bedded, light gray to very pale
greenish-gray. Description from source map: Geologic Atlas of the Fort Valley Area

Ta - Altamaha Formation (Miocene)
Ma - Miocene Altamaha Formation (Miocene)
Clayey sand to clayey gravel; sands are fine-grained to very coarse-grained, generally very poorly sorted;

2022 NPS Geologic Resources Inventory Program

OCMU GRI Map Document

9

locally cross-bedded, generally thick and massive-bedded, locally indurated. Description from source
map: Geologic Atlas of the Central Georgia Kaolin District

Tbt - Barnwell Group and Tivola Limestone (upper Eocene)
Tb - Upper Eocene Barnwell Group - (Tobacco Road, Dry Branch, and Clinchfield Formations)
(upper Eocene)
Silty to sandy clay, clayey sand, sand, pebbly sand, limestone, generally fine- to medium-grained and
well to moderately sorted, locally coarse-grained to pebbly and poorly sorted, bedding varies from
laminar to thin distinct to medium indistinct, locally prominently cross-bedded, locally indurated, locally
chert replaces limestone, locally sand forms steep gulllies. Description from source map: Geologic Atlas
of the Central Georgia Kaolin District
Tbt - Upper Eocene Barnwell Group and Tivola Limestone (Upper Eocene)
Clay, silty to finely sandy, smectitic, fissile to blocky parting, hackly fracture, very pale greenish-gray;
sand, thin-bedded, fine-grained, clayey. Limestone, bioclastic, light-gray. Description from source map:
Geologic Atlas of the Fort Valley Area

Tp - Perry Sand (middle Eocene)
Tp - Middle Eocene Perry Sand (Middle Eocene)
Sand, fine- to medium-grained, moderately to well-sorted, thin-to massive-bedded, cross-bedded, white
to reddish-brown; kaolin, lenticular, hard, massive, sandy, white to maroon-stained. Description from
source map: Geologic Atlas of the Fort Valley Area

Th - Huber Formation (Paleocene to middle Eocene)
Th - Paleocene-middle Eocene Huber Formation (Paleocene-middle Eocene)
Slightly pebbly sand and clay; sand is medium- to very coarse-grained, moderately to poorly sorted,
medium-bedded, undulatory to cross-bedded; contains numerous clay clasts and cut and fill structures,
contains commercial grade 'hard' kaolin beds, locally pseudobauxite cobbles occur in upper portions.
Description from source map: Geologic Atlas of the Central Georgia Kaolin District
LTs - Paleocene-Middle Eocene-undifferentiated (Paleocene-Middle Eocene)
Sand, fine-to medium-grained, moderate- to well-sorted, thin- to massive-bedded, cross-bedded, burrows
common, white to dark reddish-brown. Sand, fine- to coarse-grained, well to poorly sorted, micaceous,
kaolinitic, contains abundant kaolin clasts, thin- to medium-bedded; clay, silty micaceous, laminar,
medium gray; kaolin, micaceous, subconchoidal fracture, white to gray, silty, massive- to thin-bedded,
abundant scour and fill structures; kaolin, massive, sandy, white to very light gray. Description from
source map: Geologic Atlas of the Fort Valley Area

Tmc - Marshallville and Clayton Formations (Paleocene)
Tmc - Paleocene Marshallville and Clayton Formations (Paleocene)
Sand, fine- to coarse-grained, well to poorly sorted, micaceous, kaolinitic, contains kaolin clasts, thin- to
medium-bedded, abundant scour and fill structures; clay, silty, micaceous, laminar, medium gray;
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kaolin, micaceous, subconchoidal fracture, white to gray, silty, massive-to thin-bedded. Clay, massive,
calcareous, silty, contains oyster beds and chert nodules, light gray. Description from source map:
Geologic Atlas of the Fort Valley Area

Kg - Gaillard Formation (Upper Cretaceous)
UKg - Upper Cretaceous Gaillard Formation (Upper Cretaceous)
Pebbly sand and clay; sand is medium- to very coarse-grained, poorly sorted, coarsely micaceous,
bedding commonly indistinct and thick, localy cross-bedded; contains clay clasts; contains commercial
grade 'soft' kaolin beds. Description from source map: Geologic Atlas of the Central Georgia Kaolin
District
UKg - Upper Cretaceous Gaillard Formation (Upper Cretaceous)
Sand, coarse to very coarse-grained, very poorly sorted, angular, thin- to medium-bedded, cross-bedded,
coarsely micaceous, kaolinitic, contains kaolin clasts; kaolin, massive, sandy, white to light gray.
Description from source map: Geologic Atlas of the Fort Valley Area

Ku - Undifferentiated sedimentary rocks (Upper Cretaceous)
Su - Upper Cretaceous-Recent undifferentiated (Upper Cretaceous-Recent)
Sands, clays, and gravels. Description from source map: Geologic Atlas of the Central Georgia Kaolin
District
UKu - Upper Cretaceous unnamed formation (Upper Cretaceous)
Sand, clayey, silty, coarse-grained, poorly sorted, contains gravel beds, thin-bedded, bedding commonly
indistinct, abundant small scale cross-bedding, commonly partially indurated near soil surface, white to
maroon to greenish-gray. Description from source map: Geologic Atlas of the Fort Valley Area
Kt - Rocks of Late Cretaceous age, undifferentiated (Upper Cretaceous)
Chiefly Tuscaloosa Formation but may include Providence and Ripley Formations in the northeastern
part. Description from source map: Macon Area (Geology and Ground-Water Resources)

PZtl - Undifferentiated crystalline rocks (Paleozoic)
Xtl - Paleozoic undifferentiated (Paleozoic)
Gneisses, schists, granites, and phyllites. Description from source map: Geologic Atlas of the Central
Georgia Kaolin District
Xtl - Paleozoic undifferentiated crystalline rocks (Paleozoic)
No description given. Description from source map: Geologic Atlas of the Fort Valley Area
pKr - Crystalline rocks (pre-Cretaceous)
Granite, diorite, gneiss, and schist cut by veins and dikes. Description from source map: Macon Area
(Geology and Ground-Water Resources)
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Ancillary Source Map Information
The following sections present ancillary source map information associated with sources used for this
project.

Geologic Atlas of the Central Georgia Kaolin District
The formal citation for this source.
Hetrick, J. H., and Friddell, M. S., 1990, A Geologic Atlas of the Central Georgia Kaolin District:
Environmental Protection Division, Georgia Department of Natural Resources, Geologic Atlas GA-6,
scale 1:100,000 (GRI Source Map ID 63248).
Prominent text associated with this source.

Report
Note that only a subset of the source map was used, and thus not all features and locations referenced
in the text below are relevant to the GRI digital geologic-GIS data for Ocmulgee Mounds National
Historical Park (OCMU).
Introduction
Geologic maps of the Coastal Plain sediments in the Macon-Sandersville area are especially important
because the area: 1) is a major source of commercial kaolin, 2) contains a large portion of the recharge
area of the Cretaceous Aquifer System, and 3) contains smectitic clays which (a) have potential
commercial value and (b) present localized construction difficulties due to their load bearing instability.
The map area also includes some of the metamorphic and igneous rocks which occur north of the Fall
Line and are the source materials for a number of active quarries producing crushed aggregate and
building stone. However, the emphasis of this atlas is on Coastal Plain sediments and no differentiation
of rock types was made for the Piedmont.
The bulk of the data was compiled from open-file reports (Buie and others, 1979; Hetrick and Friddell,
1983) which were published at different scales (1:24,000; 1:62,500; 1:100,000). Additional field mapping
was done by the current authors; however, this mapping resulted in only minor alteration to the outcrop
patterns found in the open-file reports. The atlas includes one geologic map at a scale of 1:100,000 and
two structure contour maps at the same scale.

Acknowledgements
The authors are appreciative of information and assistance provided by employees of kaolin companies
located within the map area. All of the companies contacted readily supplied information and other
assistance. Some of the individuals who were especially helpful are David Avant, Peter Edenfield, Russ
Foote, Randy Hughes, Bill Mallory, Walter Payne, Sam Pickering, and Paul Thiele.

Description of Geologic Map Units
The following is a general description of the lithostratigraphic units exposed in the map area. For further
information on the mineralogy, stratigraphy, regional correlations, paleontology, and possible origin of
these sediments, the reader is referred to discussions by LaMoreaux (1946), Carver (1966), Pickering
(1970), Austin (1972), Tschudy and Patterson (1975), Buie (1978a), Buie (1987b), Huddle-stun and
Hetrick (1978, 1979, 1986), Buie and others (1979), Hetrick (1982), Hetrick and Friddell (1983), and
2022 NPS Geologic Resources Inventory Program
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Huddle-stun and Hetrick (in prep.).
Alluvium (Quaternary)
The alluvium primarily consists of sand bars, clayey sands, clays and silts, and minor stringers and
beds of gravel. The sediments are very poorly sorted and range in size from clay to gravel. Bedding is
generally massive, but crude bedding and cross-bedding are present locally. The Quaternary alluvium is
as much as 30 feet thick in the study area. Commonly these sediments underlie swampy or boggy
areas within the flood plains of present-day stream valleys and locally contain abundant organic matter.
Alluvium (Tertiary-Quaternary)
The sediments occur at higher elevations than do the Quaternary alluviums, contain little organic
material, and generally have high iron oxide contents. They consist of clayey sands, sands, and gravels.
The sands are coarse-grained and commonly contain clay clasts, and all of the sediments are very
poorly sorted. Commonly these sediments are distinctly thin-to-medium bedded.
Residuum (Tertiary)
At some localities in the study area, the uppermost portions of the exposed sediments have been
weathered to the extent that formation identification is not possible. Typical residuum is a "tough," dark
reddish-brown to mottled red-gray-orange, clayey sand; it contains minor amounts of disseminated
pebbles and is very poorly sorted. Locally, the weathering has been so severe that some of the quartz
pebbles can be crushed with finger pressure. The residuum generally lacks bedding and forms a rather
dense, impermeable zone. Based on the locations and elevations of the residuum, it is likely derived
from weathering of Barnwell Group sediments (upper Eocene) and Altamaha Formation (Miocene)
sediments, both of which are discussed in succeeding sections. There is the possibility that some of the
residuum was derived from Oligocene sediments. Just south of the southwestern corner of the map area
there are thin-bedded pale-green fissile clays interbedded with fine-grained sands and pebbly coarsegrained sands which have been tentatively correlated with the Oligocene. It is possible that some of
these "Oligocene" sediments extend updip into the map area but were not identified due to severe
weathering. Within the map area, the thickness of the residuum reaches a maximum of about 90 feet.
At one location (approximately 2 miles southwest of Jeffersonville) on the map, a dashed line separates
the Tertiary residuum from the Altamaha Formation. The location of this line is based on the
northernmost extent of identifiable Altamaha sediments in the map area.
Altamaha Formation (Miocene)
The Altamaha Formation is fluvial in origin and consists of poorly sorted pebbly, argillaceous micaceous
sands, sandy clay, and minor amounts of angular pebbles. Where unweathered, exposures of Altamaha
consist of pale greenish-gray clays and feldspathic sands. In the more typically weathered exposures,
the sediments are mottled reddish-brown-gray and the feldspar fragments have been altered to kaolinite.
This weathering commonly results in induration probably due to remobilization of clay minerals and
silicification. This induration is most pronounced east of the Oconee River and south of Tennille,
Washington County where the Altamaha is indurated and caps steep-sloped ridges that overlook the
Oconee River.
Cross-bedded pebbly sand and sandy clay are locally common within the channel fillings of the
Altamaha. In the southern half of Washington County the lower 10 to 20 feet of the Altamaha is
composed of pale-green to pale-gray, smectitic, moderately to well-sorted, medium-grained sand. Within
the map area, the Altamaha is as much as 80 feet thick.
Barnwell Group (upper Eocene)
Within the study area the Barnwell Group consists of: the Tobacco Road Sand, the Dry Branch
Formation, and the Clinchfield Formation.
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Barnwell Group sediments differ from both the overlying and underlying sediments in both origin and
particle size distributions. Portions of the overlying Altamaha Formation and the underlying Huber
Formation may be marginal marine; however, the evidence for this environment is weak in the map area:
whereas, the limestone and fossils of the Barnwell Group provide indisputable evidence for a marine
origin. In general, sedimentary structures (i.e. herring-bone cross-bedding) and the better sorting of the
Barnwell point to a greater degree of size separation and reworking prior to deposition. The most
apparent difference between the Barnwell and the underlying Huber is the dominant smectite content of
the Barnwell clays, as compared to the dominant kaolinite content of the Huber clays.
Tobacco Road Sand (upper Jack sonian)
The Tobacco Road Sand consists of weathered, reddish-brown, medium-grained, moderately to poorly
sorted pebbly sands and is coastal marine in origin. Locally the Tobacco Road is partially indurated by
iron oxide and secondary clay. One notable exception to the preceding lithologic description exists in
the vicinity of Sandersville, where the Sandersville Limestone Member irregularly occurs at the base of
the Tobacco Road Sand. The Sandersville is a massive, pale-gray, "tough" limestone which ranges up to
14 feet in thickness. Locally silica-cemented sands that contain silicified fragments of oyster shells
overlie the basal Sandersville Member. At most localities, the base of the Tobacco Road is marked by a
zone, approximately one foot thick, of very thinly bedded to thickly laminated, clayey sands.
Immediately overlying the laminated sand layer is a discontinuous zone of variable thickness containing
rounded and flat pebbles. The sands within and immediately above the pebbles are coarse, very poorly
sorted and locally cross-bedded. Grain size decreases and sorting increases upward through this pebbly
unit. At the western end of the study area (Twiggs County) the Tobacco Road is generally finer grained
and occurrences of pebbles are uncommon.
At downdip localities bioturbation commonly is present in exposures of the Tobacco Road Sand. In
some cores from southern Washington County, the upper 10 to 15 feet of the sand consists of mediumto finely bedded medium-grained, moderately sorted sands and thin beds of very pale, greenish-gray,
dense clay. However, because of weathering, it is very rare to have good exposures of the upper portion
of the Tobacco Road Sand. The Tobacco Road Sand is about 85 feet thick near Sandersville; in most
areas, however, due to severe weathering or erosion, it could not be established whether the unit
exceeded 40 feet in thickness.
Dry Branch Formation (lower Jack sonian)
The Dry Branch Formation consists of well-bedded sand (Irwinton Sand Member), and smectitic clay
(Twiggs Clay Member) and is inner neritic marine. These sand and clay lithofacies interfinger in a
somewhat unpredictable fashion. However, there is a strong tendency for the lower part of the Dry
Branch to consist of Twiggs Clay and the upper part to consist of the Irwinton Sand. Another distribution
trend is the thickening of the Twiggs Clay to the southwest at the expense of the Irwinton Sand.
The Irwinton Sand Member is a pale-yellow to white, fine-to medium- to coarse-grained sand that is
moderately to well-sorted. The Irwinton is thin- to medium-bedded, horizontally to cross-bedded, and
contains thin laminae and small thin intraclasts of Twiggs-type (smectitic) clay. The Irwinton is a soft,
easily erodable sand which commonly forms low angle slopes; whereas, the overlying Tobacco Road
Sand is resistant to erosion. As a result of the different erosional characteristics of the Tobacco Road
and the Irwinton, the Tobacco Road caps the higher hills and ridges in the area, and the deeper gullies of
the area are commonly formed within the Irwinton Sand. The uppermost one to three feet of the Irwinton
is commonly characterized by a clay zone, or zone of thinly interlayered sand and clay. Although
evidence of bioturbation is rarely present, an intertidal to shallow marine environment is postulated
because of the presence of herringbone cross-bedding and scattered lenses of marine shells. The
contact of the Irwin-ton Sand with the overlying Tobacco Road Sand is sharply conformable.
The Twiggs Clay Member is a dense, pale-green to gray smectitic clay which has blocky fracture and
contains traces of illite and minor amounts of kaolinite near its base (Hetrick, 1982). The Twiggs Clay
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contains thin laminae of fine- to medium-grained sand which cause the clay to be fissile when dry. In
some areas, there are a few thin (foot thick) continuous layers of dense limestone present within the
clay. In some fresh mine exposures, the lowermost 6 feet of Twiggs consists of abundant bryozoan
fragments within calcareous clay. Typically, the most commonly found fossils of the Twiggs are
impressions of very small, thin-shelled pelecypods; however, in the areas of the extreme northeastern
outcrop limit of the Twiggs, plant remains may be found.
Commonly, the Twiggs Clay presents engineering problems because of its high smectite content. Within
the map area, there are numerous localities at which slump and land creep of the Twiggs are present.
These areas of slump and creep are typically located on steep slopes, road cuts and in kaolin mines.
The contact of the Twiggs clay with the underlying Clinchfield (and Tivola in downdip areas) is
conformable.
The Tivola Limestone Formation of the Ocala Group grades laterally into the lower portion of the Twiggs
Clay. In the southwestern corner of the study area the Tivola occurs both as irregularly distributed
isolated lenses and as an eastern tongue of the Tivola. Due to its very limited and discontinuous
distribution it was not possible to include the Tivola as a separate map unit, therefore, it was included in
with the Barnwell Group. From a practical standpoint this should not be a problem since it is the same
age as the basal Twiggs and has a lithology similar to the bryozoan rich calcareous beds common to
the basal Twiggs Clay. The Tivola is a bioclastic limestone with a high diversity of fossils, the most
abundant of which are bryozoa. Other fossil types common to the Tivola are echinoids, pectens,
gastropods, clams, sharks' teeth, and coral. The Tivola was once mined in Twiggs County, however,
typical exposures of it in kaolin mines are as small lenses 10 feet thick or less.
Clinchfield Formation (lower Jack sonian)
The Clinchfield is the basal unit of the lower Jacksonian sediments which unconformably overlie Oconee
Group sediments in the map area. The majority of the exposures of the Clinchfield display a massively
bedded, pale-yellow, medium-grained, moderately to well-sorted sand that contains dark gray to black
patches of manganese oxide. The lower one foot of a typical exposure of Clinchfield is poorly sorted and
ranges up to pebble in size. The feature that most readily distinguishes the Clinchfield from the supraadjacent and sub-adjacent sediments is its very poorly developed bedding. Some clay is present in the
Clinchfield, however, it is disseminated within the sand rather than in distinct clay laminae or beds.
Although the Clinchfield was probably deposited as a calcareous sand, at most exposures the carbonate
has been removed by weathering. The typical thickness of the Clinchfield is 15 feet, however, the
thickness varies locally from 2 to 35 feet.
In an area which extends from approximately two miles north of the Bibb/Twiggs County line to several
miles south of the county line there has been silicification of the Clinch-field. Within this area many of
the hilltops are capped by approximately 15 feet of silica cemented Clinchfield sand, and typically the
upper slopes of these hills are strewn with boulders of the Clinchfield. Throughout the map area there are
localized zones of silicification of the Clinchfield, while at some localities there has only been selective
silicification.
Just south of the Bibb County line in Twiggs County the Treadwell Member of the Clinchfield Formation
occurs. The Treadwell is a fine- to medium-grained, moderately sorted, calcareous sand, which unlike
the remainder of the Clinchfield is thinly bedded and contains no clay. Commonly found within the
Treadwell are Periarchus lyelli, and rarely found are Aequipecten spillmani.
Near the Fall Line, the Riggins Mill Member of the Clinch-field makes up the lower one-third or, at some
sites, the entire Clinchfield. The Riggins Mill is composed of rounded clay cobbles (8 to 30 cm) with
some quartz pebbles (2 to 8 cm) in a matrix of poorly sorted, fine- to very coarse-grained sand. A good
exposure of the Biggins Mill with the above features is present at Mountain Springs, Twiggs County, and
was referred to as Eocene channel sands by LaMoreaux (1946). However, the authors of this report do
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not equate the Riggins Mill Member with all of the sediments that LaMoreaux referred to as Eocene
channel sands. In Twiggs County, the basal two to eight feet of the Riggins Mill locally contains sandy
calcareous nodules and numerous Ostrea gigantissima. Commonly overlying the nodular zone is a
calcareous clayey silt (2 to 8 feet thick), which contains Chlamys cf. membranosa.
Oconee Group (Upper Cretaceous-middle Eocene)
Sediments, which were once correlated as the Tuscaloosa Formation (Cooke, 1943) and redefined as
the Oconee Group (Huddlestun and Hetrick, in prep.), are represented in the map area by the Tertiary
Huber Formation and the Cretaceous Gaillard formation.* The sediments of both of these formations are
fluvial to upper-estuarine and crop-out in the vicinity of the Fall Line. In addition to having similar
depositional environments these deposits have lithologies which are very similar, with the dominant lithic
components being micaceous, kaolinitic sands, sandy kaolins, and kaolins.
Some of the Oconee Group sediments contain lignitic beds with leaf impressions and pollen of
biostratigraphic significance. Other fossils are rare and consist mainly of trace fossils. Field
discrimination of the two formations making up this group was done mainly on the basis of subtle
differences in physical and mineralogical properties, types of bedding, and sedimentary textures (Buie,
1978a; Buie and others, 1979; Hetrick and Friddell, 1983). Most of the stratigraphic correlations used in
this mapping were from macroscopic features of the kaolin beds. Generally, Huber (Tertiary) kaolin
displays the following features:
(1) physical hardness (difficult to crush to powder by finger pressure)
(2) commonly very faint greenish-gray color on fresh fracture surfaces
(3) irregular fracture
(4) commonly contains Planolites (a type of burrow)
In contrast, the Gaillard (Cretaceous) kaolin generally displays the following:
(1) physical softness (easily crushes to powder by finger pressure)
(2) white to very pale tan color
(3) conchoidal fracture
(4) commonly micaceous
Laboratory analysis reveals that in addition to the above criteria the Huber kaolins have a smaller particle
size and are less crystalline than the Gaillard kaolins. Hetrick and Friddell (1983) found that in the heavy
mineral fractions the Huber kaolins (when compared to the Gaillard kaolins) have significantly higher
proportions of tourmaline, (epidote + staurolite), and kyanite; while the Gaillard heavy mineral fractions
have higher proportions of zircon.
Although less certain than evidence from the clays, other differences helpful in the separation of the
Huber from the Gaillard were mica content and size, sedimentary structures, bedding types, and
resistance to erosion. The mica content of the Huber is generally low when compared to that of the
Gaillard. At the few localities where the Huber has a high mica content, the mica particles are
considerably smaller than those found in the Gaillard. The sands of the Huber are distinctly and thinly
bedded and contain numerous cut and fill structures which are replete with kaolin clasts; whereas, the
Gaillard tends to contain thick bedding which is indistinct and contains few cuts and fill structures or
kaolin clasts. There is a tendency for the contact zone between the Huber and the Gaillard to form a
vague erosion resistant bench. This feature is not distinct nor widespread and was only used as an aid in
locating potential formation contacts.
The formations of the Oconee Group present in the map area are described below.
Huber Formation (Paleocene-middle Eocene)
The Huber Formation (Buie, 1978a) consists of kaolinitic sand, kaolin, clay clasts, and pebbly sand. The
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sediments are generally poorly sorted and the particle size ranges from clay-size to boulder-size (for
some of the clay clasts). The Huber is moderately micaceous and commonly contains minor amounts of
heavy minerals concentrated in the medium-grained sands. Though it is not a ledge-former, the Huber is
somewhat more resistant to erosion than the underlying Cretaceous Gaillard formation.
The upper contact of the Huber is an unconformity which is generally undulatory and commonly marked
by a line of clay cobbles, some of which are pisolitic, and small amounts of pebbles. The majority of the
kaolin in the Huber is hard, very pale greenish-gray, and has irregular fracture. The trace fossil Planolites
(burrows filled with sediment) is sporadically distributed within the upper few feet of the hard kaolins
(Schroder, 1982). These hard kaolins grade downward into alternating thin beds of sandy kaolin and
medium-grained, moderately sorted sand. Locally, within or near the base of the Huber, there are thin
lenses of semisoft (or semi-hard) kaolin somewhat similar to those of the Cretaceous clays. Numerous
clay clasts, coarse-grained sand, and pebbly sand are associated with these semi-soft kaolins. Within
the lower portion of the Huber, the pebbles are generally smoky quartz, many particles of which are
fractured and very fragile. Where no kaolin beds are present in the Huber, the sediment is commonly
composed of thin-to medium-bedded sands that contain numerous kaolinitic laminae, kaolin clasts, and
cut-and-fill structures. The thickness of the Huber ranges from 10 to 90 feet and contains clay beds of up
to 60 feet thick.
Gaillard Formation (Upper Cretaceous)
The Cretaceous sediments of the Gaillard formation (Huddlestun and Hetrick, in prep.) are composed of
kaolin and micaceous kaolinitic sand. The kaolins are soft, white or very pale tan, and have conchoidal
fracture. The sands are similar to the previously described Huber sands except that they are more
micaceous and contain few cut-and-fill structures or kaolin clasts. The sandy Gaillard kaolins are also
generally very micaceous.
The uppermost exposed Gaillard sediments in the map area are generally kaolin, or very micaceous
kaolinitic sand. Commonly, at the upper contact of the Gaillard, spherical shapes (approximately 1 cm in
diameter), similar to the texture Hinckley (1961) referred to as "turkey-egg pattern," are present in the
kaolin. There are rare occurrences of bauxite cobbles at the upper contact of the Gaillard. Buie and
others (1979) asserted that the Gaillard kaolin was more resistant to erosion than the sand, and that
where the Gaillard-Huber contact is topographically low, the material just beneath the contact is
generally a sand. A good example of this relationship occurs immediately north of McIntyre where there
is a large, thick, high knob of kaolin. To the west of the knob, the contact drops rapidly and is underlain
by sand.
The maximum thickness of the Gaillard sediments in the study area is not known. However, Buie and
others (1979) reported a Cretaceous sediment thickness of 1100 feet at Tarversville, Twiggs County,
which is in the southwestern corner of the study area.
Oconee Group Undifferentiated
This designation was assigned to pre-upper Eocene sediments in some areas near the Fall Line where
the investigators were unable, either due to lack of exposure and severity of weathering, to differentiate
Huber from Gaillard.
Sediments Undifferentiated
In certain portions of the map area the authors were unable to correlate some sediments with
established stratigraphic units. Many of these sediments are present in updip areas near the Fall Line
and have been subjected to severe weathering. Where relatively rare unweathered exposures of these
sediments exist the particle size, sorting, and bedding of these materials are highly variable, and all the
features observed are characteristic of a nearshore environment; thus, most of the sediments are similar
in appearance. These lithological and sedimentological similarities precluded stratigraphic differentiation.
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Text from source map: Geologic Atlas of the Central Georgia Kaolin District

2022 NPS Geologic Resources Inventory Program

17

18

OCMU GRI Map Document

References
Austin, R. S., 1972, The origin of the kaolin and bauxite deposits of Twiggs, Wilkinson, and Washington
Counties, Georgia: University of Georgia, Ph.D. dissertation, 185 p.
Buie, B. F., 1978a, The Huber Formation of eastern central Georgia, in Short contributions to the
Geology of Georgia; Georgia Geologic Survey Bulletin 93, p. 1-7.
Buie, B. F., 1978b, The origin of Georgia's kaolin deposits: in Twelfth Forum on the Geology of Industrial
Minerals: Georgia Geologic Survey Information Circular 49, p. 10-15.
Buie, B. F., Hetrick, J. H., Patterson, S. H., and Neeley, C. L., 1979, Geologic and industrial mineral
resources of the Macon-Gordon Kaolin District, Georgia: U. S. Geological Survey, Open-File Report
79-526, 36 p.
Carver, R. E., 1966, Stratigraphy of the Jackson Group (Eocene) in central Georgia: Southeastern
Geology, v. 7, p. 83-92.
Cooke, C. W., 1943, Geology of the Coastal Plain of Georgia: U. S. Geological Survey Bulletin 941, 121
p.
Hetrick, J. H., 1982, Clay mineral distributions in the Central Georgia kaolin district: Georgia Geologic
Survey Open-File Report 82-4, 57 p.
Hetrick, J. H., and Friddell, M. S., 1983, A geologic study of the central Georgia kaolin district; Parts I,
II, and III: Georgia Geologic Survey Open-File Report 83-1, 56 p., 24 pls.
Hinckley, D. N., 1961, Mineralogical and chemical variations in the kaolin deposits of the Coastal Plain
of Georgia and South Carolina: Pennsylvania State University, N. S. F. Tech. Report, 194 p.
Huddlestun, P. F., and Hetrick, J. H., 1978, Stratigraphy of the Tobacco Road Sand — a new formation
in short contributions to the Geology of Georgia: Georgia Geologic Survey Bulletin 93, p. 56-77.
Huddlestun, P. F., and Hetrick, J. H., 1979, The stratigraphy of the Barnwell Group of Georgia: Georgia
Geologic Survey Open-File Report 80-1, 89 p.
Huddlestun, P. F., and Hetrick, J. H., 1986, Upper Eocene stratigraphy of central and eastern Georgia:
Georgia Geologic Survey Bulletin 95, 78 p.
Huddlestun, P. F., and Hetrick, J. H., in prep., Stratigraphy of the Oconee Group in central Georgia:
Georgia Geologic Survey Information Circular.
LaMoreaux, P. E., 1946, Geology and ground-water resources of the Coastal Plain of east-central
Georgia: Georgia Geologic Survey Bulletin 52, 173 p.
Pickering, S. M., 1970, Stratigraphy, paleontology, and economic geology of portions of Perry and
Cochran Quadrangles, Georgia: Georgia Geologic Survey Bulletin 82, 67 p.
Schroder, C. H., 1982, Trace fossils of the Oconee Group and basal Barnwell Group in east-central
Georgia: Georgia Geologic Survey Bulletin 88, 125 p.
Tschudy, R. H., and Patterson, S. H., 1975, Palynological evidences for Late Cretaceous, Paleocene,
and early and middle Eocene ages of strata in the kaolin belt, central Georgia: Jour. Research U. S.

2022 NPS Geologic Resources Inventory Program

OCMU GRI Map Document

Geological Survey, v. 3, July-August, p. 437-445.
References from source map: Geologic Atlas of the Central Georgia Kaolin District

2022 NPS Geologic Resources Inventory Program

19

20

OCMU GRI Map Document

Geologic Atlas of the Fort Valley Area
The formal citation for this source.
Hetrick, J. H., 1990, Geologic Atlas of the Fort Valley Area, Georgia: Environmental Protection
Division, Georgia Department of Natural Resources, Geologic Atlas GA-7, scale 1:100,000 (GRI
Source Map ID 74365).
Prominent text associated with this source.

Report
Note that only a subset of the source map was used, and thus not all features and locations referenced
in the text below are relevant to the GRI digital geologic-GIS data for Ocmulgee Mounds National
Historical Park (OCMU).
Introduction
All of the map area is within the Fort Valley Plateau and Fall Line Hills Physiographic Districts (Clark
and Zisa, 1976). The eastern boundary of the geologic map of the Fort Valley Geologic Atlas is the
Ocmulgee River and the western boundary is the Flint River. The southern boundary is defined by the
southern boundaries of the Montezuma, Marshallville Southwest, Henderson, Perry East, and Hayneville
7.5-minute quadrangles. The northern boundary of the map is the Fall Line, which is defined by the
surficial contact between the Piedmont crystalline rocks and the Coastal Plain sediments. The portion of
the Fall Line bounding the map area extends, in a very irregular pattern, from the Flint River through the
towns of Roberta, Knoxville, Lizella, and Macon to the Ocmulgee River. The scale of the map is
1:100,000.
The area is largely rural with most of the land used for peach and pecan orchards, dairy farming, and
pulp wood production. Mineral products are sand, limestone, and, to a very minor degree, low grade
kaolin used in cement production. An especially important characteristic of the region is that a sizeable
portion of the Cretaceous Aquifer System crops out in the area (Arora, 1984; Pollard and Vorhis, 1980).
The Cretaceous aquifer provides a source of water at a relatively shallow depth for municipal, industrial,
and domestic use. However, along with this benefit goes the responsibility of keeping the local recharge
area of the aquifer free from pollution.
Earlier maps of the area include those of Eargle (1955), LeGrand (1962), and the Georgia Geologic
Survey's Geologic Map of Georgia (1976). Eargle's map of the area is at a scale of 1:500,000 and,
although it differentiates Cretaceous formations, the Tertiary sediments are undifferentiated. The
Geologic Survey's map (1:500,000) differentiates some Tertiary formations within the Fort Valley area;
however, the Lower Tertiary and Cretaceous sediments are mapped as one unit. LeGrand's 1:250,000
scale map differentiates both the Tertiary and Cretaceous into formations. Differences between the
correlations of these previous maps and the current atlas will be discussed in a following section.
Recently, a geologic atlas of the Central Georgia Kaolin District (Hetrick and Friddell, 1990), an area
adjacent to and east of the Fort Valley area, has been published. Information from recently acquired
cores and some improvements in stratigraphic correlations, which were not available for the Kaolin
District map, have been incorporated into the Fort Valley area geologic map. These recent improvements
in geologic knowledge resulted in several formation mismatches where the two geologic maps (Fort
Valley and Kaolin District) adjoin.
In the Macon area some of the Sediments Undifferentiated of the Kaolin District map are stratigraphically
equivalent to the new Unnamed Cretaceous-age formation of the Fort Valley area map. On the Fort
Valley area map some sediments equivalent to the Huber Formation of the Kaolin District map were
differentiated into the Marshallville and Perry Formations. Based on recent core data the Tertiary/
Cretaceous boundary is considerably lower in elevation in the vicinity of Warner Robins than it is shown
east of Warner Robins on the Kaolin District map.
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General Lithologic and Stratigraphic Distributions
The map area is divided into two physiographic districts (Clark and Zisa, 1976), the Fort Valley Plateau
and the Fall Line Hills. However, the geology of the Fall Line Hills, south of Fort Valley, is quite different
from that of the Fall Line north of Fort Valley. Hence, in the text the two different portions of the Fall Line
Hills District will be discussed separately.
Fall Line Hills south of Fort Valley
In the southern portion of the map area, approximately 4 miles south of Perry, there is a distinct, low
angle scarp referred to in this atlas as the Perry Scarp. Between the Macon-Houston County line and
Clinchfield, the scarp strikes east-west and is bounded on the north by Big Indian Creek. From
Clinchfield, the scarp extends northeastward to the Ocmulgee River. West of the Macon-Houston County
line the Perry Scarp extends and diminishes to the southwest, with Hogcrawl Creek marking its
northwest limit. This scarp marks the northern limit of the portion of the Fall Line Hills District south of
Fort Valley.
Atop the Perry Scarp, the sediments are weathered clays, cherts and clayey residua of undifferentiated
Upper Eocene and Oligocene age. The bulk of the sediments that crop out on the face of the scarp are
Upper Eocene limestone, chert and silty, calcareous, smectitic clay. These Upper Eocene clays and
limestones extend north of the escarpment where unweathered exposures of these are rare.
Just north of the escarpment, where exposures of Twiggs Clay. and Tivola Limestone would be
expected, residuum is the dominant material found. The reasons for the limited distribution of the
unweathered limestone and clay north of the Perry Scarp are not clear. However, it has been observed
that, with only two or three exceptions, all of the exposures of Upper Eocene clay north of the scarp are
40 feet thick or more. This relationship suggests that, where erosion greatly reduced the thickness of the
clay, the bulk permeability of the unit was high enough to have allowed weathering to a residuum. This
process may have been facilitated by mass wasting and the calcareous nature of the clay. Apparently
north of the Perry Scarp, erosion has removed enough of the Upper Eocene clay to induce chemical
alteration of most of the remaining clay and limestone to residuum.
The primary land use along the Perry Scarp (and north of it for several miles) is pasture. Here, the Upper
Eocene clays have only partially been reduced to residuum. The clayey soil, which develops, and the
high calcium content of the subsurface sediments combine to produce excellent dairy land.
Fort Valley Plateau
Immediately north of the Perry Scarp, and comprising approximately two thirds of the map area, is the
Fort Valley Plateau. The plateau is a flat to very gently rolling surface, which slopes gently to the
southeast. The plateau extends northward from the Perry Scarp to approximately the Crawford-Peach
and PeachBibb county lines, where the valley walls of Echeconnee Creek and Deep Creek mark its
northern extent. Exposures of mainly Upper Cretaceous and Paleocene sediments along the steep
valley walls of the Flint River mark the termination of the Fort Valley Plateau to the west. Eastward, the
plateau extends to within a few miles of the Ocmulgee River. Here, the plateau surface is bordered by
gentle slopes composed of Middle to Upper Eocene age sediments.
The nearly flat surface of the plateau is composed of undifferentiated Middle to Upper Eocene residuum.
This surface material is clayey and sandy to pebbly and is present in thicknesses of up to 40 feet.
Underlying the residuum are Middle Eocene sand and discontinuous beds of sandy kaolin. The principal
agricultural crops on this surface are peach orchards and pecan groves.
Fall Line Hills north of Fort Valley
North of the plateau and extending to the Fall Line is the Fall Line Hills District, which, as the name
implies, contains the greatest relief in the map area. The dominant sediments in the area are Upper
Cretaceous age kaolinitic sands and lenses of sandy kaolin. Some of the higher hills are capped by
Lower Tertiary sands and sandy kaolins. In one high small area, known as "Rich Hill,” located six miles
southeast of Knoxville (latitude 32°41'46" N., longitude 83°56'02” W.), Upper Eocene limestone and
smectitic clay are found near the top of a high ridge.
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Sediments at or very close to the Fall Line are commonly terrace deposits composed of poorly sorted
sands and gravels. Locally, especially at the lower elevation areas of the creek valleys, deposits of pure
quartz sand of probable eolian origin are common.

Geologic Units that Crop Out in the Map Area
The lithologic descriptions in this atlas are of the geologic units as they were observed within the map
area. For more information on the regional distribution patterns, descriptions, paleontology, and
correlations the reader is referred to the following: Buie (1978), Buie and others (1979), Herrick (1972),
Hetrick and Friddell (1990), Huddlestun and Hetrick (1978, 1979, 1986), Huddlestun and others (1974),
Marsalis and Friddell (1975), Pickering (1970), Reinhardt and Gibson (1981) and Schmidt and Wise
(1982).
Described below are the geologic units which are delineated on the geologic map. In addition, there are a
number of geologic units included which were found to be present, but were not mapped separately
because of one or more of the following circumstances:
(1) the unit has very isolated occurrences;
(2) there is difficulty in field identification of the unit due to the effects of weathering;
(3) the geographic distribution of the unit is unpredictable; and
(4) there is a strong lithologic similarity to a contiguous unit.
Alluvium (Quaternary)
The alluvium consists of sand, clayey sand, clayey silt and minor stringers and beds of quartz and chert
gravel. The sediments are generally micaceous, poorly sorted and range in particle size from clay to
gravel. Bedding is thin, crude to massive and locally cross bedded. The alluvium is as much as thirty
feet thick in the study area. These sediments are distributed within the flood plains of present-day
stream valleys and commonly underlie swampy or boggy areas, where they locally contain abundant
organic matter.
Alluvium (Tertiary-Quaternary)
The Tertiary-Quaternary alluvia are similar in geographic distribution and lithology to the previously
described Quaternary alluvia. However; the Tertiary-Quaternary alluvia differ from the Quaternary alluvia in
that the Tertiary-Quaternary alluvia (1) underlie terrace surfaces; (2) occur at higher elevations above
present streams; (3) contain considerably less clay and organic matter; (4) contain more gravel; and (5)
have better defined bedding and more occurrences of cross-bedding.
In the southern half of the map area, the Tertiary-Quaternary alluvia are readily distinguished from the
other described units; however, in the upper half of the map there is considerable difficulty in making this
distinction. In the northern half of the map area, the geologic units older than Late Eocene contain
nonmarine beds that are lithologically very similar to the Tertiary-Quaternary alluvia. This is especially
true in the vicinity of Warner Robins, Macon and along the Fall Line where there are abundant beds of
gravel, some of which are undoubtedly correlative with the Tertiary-Quaternary alluvia. However, due to
difficulties in correlation, none of the gravels in the northern portion of the map area were mapped as
Tertiary-Quaternary alluvia; rather, they were included in the Gaillard Formation and an unnamed
Cretaceous formation.
Sediments and Residuum (Undifferentiated Oligocene-Upper Eocene)
The similarity of some exposures of undifferentiated OligoceneUpper Eocene residuum to exposures of
badly weathered Dry Branch Formation sediment indicates that much of the residuum is Upper Eocene.
However, Pickering (1970) concluded, from an examination of the fossil fauna, that the age of some of
the chert associated with the residuum is Oligocene.
A typical exposure of the undifferentiated Oligocene-Upper Eocene residuum is composed of reddish
brown residual clayey sand with scattered small fragments of chert lying on the soil surface. In
exposures which appear less weathered, there are brown beds of sandy clay which locally retain some
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greenish clayey zones and beds of massive fossiliferous chert. Imprints of fossils within the chert are
commonly those of small clams and scallops. Associated with the greenish clays are zones of black
manganese stained clay and sand. Contorted, thin interbeds of fine-grained sand and maroon clay are
locally present. The contortion of these beds is probably due to solution of nonexposed underlying
calcareous deposits.
The sediments are up to 50 feet in total thickness; however, thicknesses of individual beds are difficult to
ascertain because the sediments drape over the ground surface, with the "apparent" bedding paralleling
the ground surface. The exception to the above are a few beds of massive chert which have exposed
thicknesses of up to 8 feet. The total thicknesses (including nonexposed portions) of these chert beds
may be considerably greater.
Barnwell Group and Tivola Limestone (Upper Eocene)
The Tivola Limestone of the Ocala Group and all of the formations of the Barnwell Group (Tobacco Road
Sand, Dry Branch Formation, and Clinchfield Formation) crop out in the map area. However, the Twiggs
Clay Member of the Dry Branch Formation and the Tivola Limestone compose over ninety-five percent of
the outcrop area of the Upper Eocene. On the other hand, the Ocala's contribution to the outcrop area is
minor and limited to exposures along the base of the Perry Scarp and to an exposure in an abandoned
quarry at "Rich Hill” near Knoxville.
From good exposures of Twiggs and Tivola at "Rich Hill” and the thick exposure of Twiggs, just west of
Bonaire, it can be assumed that Upper Eocene sediments were formerly present across what is now the
Fort Valley Plateau and lapped onto the Piedmont. The absence of exposures of Twiggs and Ocala from
most of the plateau is probably due to a combination of erosion and weathering.
Substitution of sodium, from vadose water, for calcium in the smectite interlayer areas of Twiggs Clay
causes an increase in interlayer water. The increase in interlayer water causes physical instability of the
clay, resulting in slump and downhill creep of most exposures of the Twiggs. Typical exposures of the
Twiggs are of a very pale greenish-gray, silty to finely sandy clay, the bedding of which has been
obscured by slump or creep. The clay is fissile to blocky with hackly fracture, and most of the silt and
fine-grained sand content is concentrated in laminae or thin interlayers. The best complete exposure of
the Twiggs is at a currently active limestone (Tivola) quarry at Clinchfield where the Twiggs is 100 feet
thick (Huddlestun, et al., 1974).
In the Clinchfield quarry, fresh exposures reveal the unweathered light- to medium-gray color and the
presence of minor amounts of calcium carbonate in the clay. At Clinchfield, the Twiggs is medium- to
thick-bedded with several one to four foot thick sandy beds containing glauconite. Throughout the
Twiggs, and increasing in frequency of occurrence with depth, are thin beds of dense fine-grained
limestone. The bottom 10 feet of the Twiggs commonly grades down into a bed of bryozoa coquina.
Locally throughout the Twiggs, especially near its top and where it has been weathered, black coatings
of manganese oxide occur on the clay layers.
Smectite is the dominant clay mineral in samples from the Twiggs Clay at Clinchfield along with minor
kaolinite, cristobalite and uniformly distributed trace amounts of illite or degraded mica (Hetrick, 1982).
Additionally, Hetrick (1982) observed an irregular pattern of increasing kaolinite with depth and a strong
trend of decreasing cristobalite with depth.
Where the Tivola Limestone occurs, it conformably underlies the Twiggs Clay. At localities where the
Tivola is absent, the lower portion of the Twiggs is equivalent to the Tivola. The Tivola is best exposed at
Clinchfield where it is mined for use in cement. Here the Tivola is 42 feet thick and is a coarsely
bioclastic limestone with a highly variable physical cohesiveness, resulting in a distinctive knobby
appearance after the more friable portions have eroded or weathered.
The major bioclastic components of the Tivola is colonial byrzoan debris. Other fossil types commonly
found are scallops, echinoids, clams and corals. For details on the local paleontology of the Tivola and
Ocala, see Huddlestun and others (1974) and Pickering (1970). The Tivola contains traces of glauconite
throughout and minor amounts of frosted quartz grains near its base (Huddlestun, et al., 1974). Hetrick
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(1982) found approximately equal amounts of smectite and kaolinite in the clay-size fraction of samples
taken near the top of the Tivola.
The Irwinton Sand Member of the Dry Branch Formation was found in outcrop, in the map area, only at
"Rich Hill” near Knoxville. Huddlestun and Hetrick (1986) reported the presence of 18 feet of Irwinton at
this same locality, although neither the base nor the top of the unit were exposed. Thus, the original
thickness could be considerably more than 18 feet. The lower 8 feet of Irwinton, exposed at "Rich Hill,”
consists of well-sorted medium-grained sand, interlayered with thin beds of fissile Twiggs-like clay. The
upper 10 feet of the exposure is slightly coarser-grained, thin bedded and contains only scattered thin
laminae of clay.
The only known exposure of the Tobacco Road Sand in the map area is in the Oakey Wildlife
Management Area located southeast of Kathleen in Houston County (latitude 32°27'29" N., longitude 83
934'05" W.), where the Tobacco Road overlies the Twiggs and underlies Oligocene residuum. In this
exposure, the Tobacco Road is 10 feet thick and consists of poorly sorted coarse-grained slightly clayey
sand, containing gravel-size fragments of chert and a few quartz pebbles. From this exposure
Huddlestun and Hetrick (1978) identified Periarchus quinquefarius, Periarchus pileussinensis, and a
species of Periarchus with morphology characteristics intermediate between those of quinquefarius and
pileussinensis.
Residuum (Undifferentiated Upper Eocene-Middle Eocene)
Undifferentiated Upper to Middle Eocene sediments are dominantly reddish-brown clayey residuum
which is up to 45 feet in thickness. The age correlation of these sediments is uncertain. Based on
projections of elevations from sediments of known age, these residua could be either Upper Eocene,
Middle Eocene or both. Typical exposures of this material are massive-bedded, tough, clayey, dark
reddish-brown residua containing poorly sorted, fine- to coarse-grained quartz sand and pebbles of
plinthite. In rare local occurrences the residuum contains gravel, kaolin clasts and zones of strongly
cross-bedded very coarse-grained sand.
Perry Sand (Middle Eocene)
The Perry Sand is proposed to replace the Andersonville Sand of Huddlestun (1981). This unit was
previously mapped in the area as the Gosport Formation by LeGrand (1962). Huddlestun (1981)
correlates the Perry Sand with the Lisbon Formation. This most recent name change was suggested by
Huddlestun (personal communication). The type locality of the Andersonville, in a kaolin mine, is much
less likely to be preserved than the proposed type locality at Perry. The proposed type locality is located
1.9 miles east of the center of Perry, Georgia on Valley Drive just a few yards west of Bay Creek
(latitude 32 27'47” N., longitude 83°45'47” W.).
Eighteen feet of a dense sandy kaolin underlie the Perry Sand at the type locality. The clay is massivebedded, jointed and has subconchoidal fracture. The sand within the kaolin is very poorly sorted, very
coarse-grained and irregularly distributed within the clay. The color of the kaolin is very pale-gray to tan
with irregularly shaped maroon-stained patches. The kaolin is believed to be Paleocene in age and within
the Marshallville Formation.
Thirty-one feet of Perry Sand is exposed at the type locality, with an approximate elevation at its base of
321 feet MSL. The contact between the kaolin and the overlying Perry Sand is unconformable, sharp and
distinct. The contact is marked by a few pebbles and a fraction of an inch of coarse-grained sand in the
basal Perry Sand. Locally, along the contact between the Perry and the kaolin, there is a thin (< 1")
zone of partially indurated to indurated iron oxide. The Perry Sand at the type locality is a medium-to
fine-grained sand which is thin-bedded and cross-bedded. The color of the sand is white to very paleyellow to dark reddish-brown, with the strongly contrasting dark reddish-brown and white beds more
commonly present in the upper third of the exposure. The sand contains numerous small kaolin clasts,
many of which are concentrated along bedding planes. Some of the bedding planes are marked by a
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layer of kaolin, a fraction of an inch thick. Bedding is characterized by planar truncated cross-bedding
with rare herringbone crossbedding. Near the base of the Perry Sand, at the type locality, the bedding is
commonly less than a foot thick. The bedding thickness increases up-section until, at approximately 15
feet above the base, bedding is typically 2 to 3 feet thick. The sand within the exposure is soft, friable
and contains very little mica or heavy minerals. Partially indurated iron oxide concentration occurs along
some of the bedding planes.
Above the Perry Sand, at the proposed type locality, there is 8 to 15 feet of a dark reddish-brown clayey
sandy residuum. Within the basal 2 feet of this residuum, there is a zone of gravel, which is probably
colluvial in origin.
Other exposures of the Perry Sand in the map area are lithologically similar to that of the type locality;
and at each exposure, the sand is always overlain by residuum. Typical exposures are 10 feet in
thickness, although there are rare 20 foot thick exposures. Based on maximum and minimum elevations
of the exposures, within several square miles, the total thickness of the Perry is estimated to be 65 feet.
Locally, some of the more weathered exposures have massive bedding with beds that are either pure
white or strongly contrasting dark reddish-brown. Within the city limits of Perry, 0.5 miles south of Big
Indian Creek and a few feet west of 1-75, is found the least weathered exposure of the upper portion of
the Perry Sand. The 8 feet exposed here is a white to reddish-brown massive sand that grades up into a
residuum which is capped (to the ground surface) by 2 feet of weathered clay. Commonly at the base of
the Perry, where it overlies the more clayey Paleocene sediments, there are beds of iron-cemented
sandstone, typically 1 to 3 inches thick.
Lenses of hard kaolin, which occur at the top of the Perry Sand, are included within the Perry Sand due
to their relatively thin and discontinuous occurrences. West of Perry, these beds are best described as
kaolinitic silts or fine-grained sands. An exposure of this kaolinitic silt is present 2.7 miles south of
Marshallville and 0.9 miles east of the community of Winchester. From Perry eastward, the kaolinitic
beds are more abundant and occur as lenses of sandy hard kaolin that have irregular fracture and
commonly contain patches of maroon staining in liesegang patterns.
Along an irregular line that extends roughly from Marshallville to Warner Robins, there is a change in the
sedimentary structures, particle sizes and particle size distributions of the Perry Sand. This change is
so marked that stratigraphically equivalent sediments northwest of this line are best included in with the
undifferentiated Middle Eocene-Paleocene sediments. Along this line, and especially northwest of the
line, scour and fill structures are common in the Middle Eocene sediments as are beds of very coarsegrained, poorly sorted sand. Additionally, there is an increase in the amount and size of the kaolin
clasts.
Marshallville and Clayton Formations (Paleocene)
The Marshallville is a formation proposed by P. F. Huddlestun (personal communication), with the type
locality in the Fort Valley area. On all of the previous geologic maps of the area, at least some and
generally all of the Marshallville Formation was mapped as Cretaceous. The largest known exposure of
the Marshallville Formation is located 2.1 miles northwest of Marshallville on a steep bluff overlooking the
Flint River flood plain (latitude 32°28'43” N., longitude 83 °59'17” W.). A 37 foot thick section of the
Marshallville Formation is exposed along this bluff. Atop the Marshallville is approximately 5 feet of very
coarse-grained, very poorly sorted, cross-bedded sand of uncertain age. The sand is dark reddish-brown
and contains thin discontinuous laminae and clasts of a white clay. The Marshallville Sand exposed at
the bluff is generally a thin-bedded, fine-to medium-grained, micaceous sand containing continuous
interlayers of plastic clay. Most of the clay is in layers less than one inch thick. There is one sandy clay
bed 12 feet above the base of the exposure, which is 0 to 3 feet thick, purple and massive-bedded with
conchoidal fracture. Overlying this clay there is a zone several inches thick of clay clasts which grade up
into a 1 inch thick bed of iron-cemented coarse- to very coarse-grained sand.
The Marshallville exposed along the bluff contains a few small scattered burrows. Other than these trace
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fossils, no fossils were found in this exposure of the Marshallville. However, a number of fragments of
Ostrea crenulimarginata, a Clayton guide fossil, were found in a very badly weathered clayey bioturbated
sand 0.5 miles north of the bluff locality in a road bank. The elevation at which 0. crenulimarginata was
found is approximately the same as the elevation of the middle of the exposure of the Marshallville on the
bluff.
Commonly, exposures of the Marshallville are fill deposits of small channels 10 to 30 feet wide and
probably less than 15 feet deep. Typically, the bottom several feet of the channels are filled with
interlayered fine-grained sand and laminar silty clay. Fresh exposures of this clay are dark gray; locally,
leaf fragments and impressions of leaves are found. Paleocene ages, based on pollen and dinoflagellates
have been reported for several of these dark clays (P. F. Huddlestun, personal communication).
The sand beds of the Marshallville are thin-bedded, micaceous and variable in thickness. The bedding is
clearly defined, cross-bedded and commonly variable in direction, thickness and dip. Kaolin clasts are
very common, with some rare clasts up to boulder size. There is an overall tendency for the particle size
to fine upward in most sections of Marshallville. Some of the beds, which are composed of well-sorted
fine- to medium-grained sand, contain concentrations of heavy minerals and mica. Associated with some
of the clays and clayey silts are beds of iron cemented sandstone that may be as much as a foot thick.
In the vicinity of Warner Robins the Marshallville is very kaolinitic and contains some beds of sandy
kaolin up to 3 feet thick.
In and just north of Montezuma, on the steep eastern bank of the Flint River, there are several exposures
of the Paleocene Clayton Formation overlying Cretaceous sediments. Approximately 15 feet of the
Clayton is exposed here consisting of weathered gray clay, chert nodules, and beds composed mainly
of the fossil Ostrea crenulimarginata. Due to the very small outcrop area of the Clayton, it was included
with the Marshallville on the map.
Lower Tertiary Sediments (undifferentiated Middle Eocene-Paleocene)
Northwest of a line extending approximately from Fort Valley to Warner Robins, the Lower Tertiary
geologic units become progressively more difficult to distinguish from one another. In addition, channels
within the Lower Tertiary units become larger and more extensive, resulting in difficulty in the use of
projected elevations to predict the elevations of formation contacts. Consequently, in the northern portion
of the area, sediments of the Marshallvillle Formation and Huber Formation and an unnamed Middle
Eocene formation were combined into a single map unit.
The unnamed Middle Eocene formation included in the Lower Tertiary is composed of mostly well-sorted,
thin-bedded and cross-bedded sands, very similar to those of the Perry Formation. Exposures of these
sands, however, commonly occur at elevations lower than would be expected based on projections of
the elevation of the base of the Perry Sand. In addition, the unnamed formation contains beds which are
highly burrowed—not a feature of the Perry Sand. Due to the unpredictable occurrence of these sands
and the uncertainty in their stratigraphic correlation, these channel filling sands were not mapped as a
separate geologic unit.
The outcrops of Huber Formation in the Fort Valley area are composed of medium- to very coarsegrained, very poorly sorted sands with smoky quartz pebbles and beds of sandy kaolin. The exposures
are typically highly micaceous, white, highly cross-bedded with an abundance of kaolin clasts, and
contain lenses and thin layers of sandy kaolin and rare burrows. The distribution of the Huber Formation
in the map area is very sporatic. Future investigations in the Fort Valley region may consider these
sediments to be a member of the Marshallville rather than a part of the Huber Formation.
Providence and Ripley Formations (Upper Cretaceous)
In the map area, the erosional event separating Tertiary sediments from Cretaceous sediments produced
an angular unconformity and removed the sediments of the Providence and Ripley Formations from areas
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north of the community of Zenith. For this reason, outcrops of the Providence and Ripley are limited to
several small exposures north of Montezuma on the bluffs overlooking the Flint River. Because of their
relatively small outcrop areas, the Providence and Ripley were combined into one map unit.
The unconformity between the overlying Clayton Formation (Paleocene) and the Providence Formation is
very obvious in the river bluffs just north of Montezuma. Beneath the contact there is approximately 8
feet of Providence exposed as a dark reddish-brown, micaceous, clayey, coarse-grained sand. The
sediment appears to be badly weathered and is extensively jointed. At nearby localities, where less
weathered exposures of Providence were found, the Providence is composed of beds which are mostly
coarse-grained, poorly sorted sand. However, some beds of fine- to medium-grained, moderately sorted
sand also are present. Within these beds of fine-grained sand are thin layers of sandy gray clay and
concentrations of heavy minerals and mica. Some cross-bedding was observed and some of the clay is
slightly lignitic. Slump covers most of the exposure on the river bluffs; and as a result, the maximum
thickness of Providence observed at any exposure was 10 feet.
At several localities along the banks of the Flint River, 5 to 6 feet of the Ripley was found exposed down
to river level. At these localities, the Ripley is a dark gray clay to clayey silt which is finely micaceous
and has blocky to subconchoidal fracture. Little or no bedding was found, but small resistant knobs (3 to
4 inches in diameter) are present which may be sand dikes. The weathered color of the clay is chocolate
brown.
Gaillard Formation (Upper Cretaceous)
The Gaillard is a proposed new formation in the Fort Valley area (P. F. Huddlestun, personal
communication) with an age, probably, equivalent to that of the Eutaw Formation, or, possibly, equivalent
to the Blufftown Formation. The best exposures of the Gaillard Formation are in the mines of the Atlanta
Sand and Supply Company, located in Crawford County near Gaillard (latitude 32°27'48” N., longitude
83°59'17” W.). There is approximately 25 feet of Gaillard exposed to the bot tom of the pit. In this pit, the
major differences in sedimentary structures between the overlying Tertiary sediments (mainly sand) and
the underlying Cretaceous sediments can be observed. The Tertiary sands are deposited in a maze of
channel fill structures which make it difficult to follow the trend of any given bed very far around the mine
face. Some of the larger Tertiary channels are 20 feet or more deep and up to 40 feet wide. The Gaillard
(Upper Cretaceous) is dominantly a sand but does contain beds of sandy kaolin. The uppermost bed of
the Gaillard is a very sandy kaolin which varies from 0 to 15 feet thick in the exposures. The sand within
the kaolin is very poorly sorted and is very fine- to very coarse-grained with, characteristically, angular
particles in the coarser sizes. Some zones within the kaolin are gray from organic content; however,
most of the organic material has oxidized leaving only maroon stained impressions of plant fragments.
The sand beds of the Gaillard are thin-bedded, typically 1 to 2 feet thick, and strongly cross-bedded. The
sands are very coarse-grained, very poorly sorted and contain coarse-grained flakes and books of
muscovite. Kaolin balls are common in the Gaillard but not nearly as common as they are in the
overlying Lower Tertiary. The feature which most obviously sets the Gaillard apart from the overlying
Lower Tertiary sediments is the bedding, with the beds of the Tertiary being characterized by channels;
whereas, the bedding of the Gaillard, though cross-bedded, is flat and uniform.
Unnamed Formation (Upper Cretaceous)
The unnamed formation is a newly recognized geologic unit in the process of being named and
described (P. F. Huddlestun, personal communication), which has an age probably equivalent to that of
the Eutaw Formation. The best exposure of the unnamed formation is in southern Crawford County, on
an unnamed county road 2.1 miles north of the community of Friendship, just south of the road's junction
with Deep Creek (latitude 32°42'18” N., longitude 83°51'46" W.). Along this road, there are approximately
40 feet of the formation exposed in small outcrops. The lowest exposures are of a maroon to white,
tough, clayey sand. The overall impression of this exposure is of massive bedding and uniform lithology;
however, on close inspection intricate fine-scale cross-bedding was observed. The sand is fine-to coarsegrained, but on the average finer grained than the Gaillard. Higher up in the section, exposures are
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similar to exposures of the Gaillard; but with the unnamed formation having coarser average sand size
and less distinct bedding. The uppermost exposure shows a 3 foot thick bed of sandy clay truncated by
an approximately 1 foot thick bed of cross-bedded, very coarse-grained sand and pebbles. Commonly,
the uppermost several feet of the exposed sediment is partially to completely indurated, providing slabs
of sandstone which lie on some of the exposure slopes.
In a Georgia Geologic Survey Core (GGS 3629), taken in Houston County in the community of Elberta,
252 feet of the unnamed formation were observed. In this core the dominant lithology is a maroon to
light-green, poorly sorted clayey sand. An excellent exposure of the unnamed formation can be observed
at the Brad Henderson Memorial Stadium on Anthony Road in Macon (latitude 32°49'24" N., longitude
83°40'40" W.). At the stadium locality, an approximately 30 foot thick section of the unit is exposed in a
near vertical face, where the unnamed formation is mostly a massively bedded, maroon, clayey sand to
sandy clay. At other exposures near the Fall Line, the unnamed formation commonly contains prominent
beds of gravel and very coarse-grained sand, some of which are identical to those of the QuaternaryTertiary alluvia.
Text from source map: Geologic Atlas of the Fort Valley Area
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Macon Area (Geology and Ground-Water Resources)
The formal citation for this source.
LeGrand, H. E., 1962, Geology and Ground-Water Resources of the Macon Area, Georgia:
Environmental Protection Division, Georgia Department of Natural Resources, Bulletin 72, scale
1:181,000 (GRI Source Map ID 74074).
Only a small portion of this publication was used to fill in areas where more detailed mapping was not
available. The entire publication can be viewed here: Geology and Ground-Water Resources of the
Macon Area, Georgia
Selected graphics and text associated with this source. Note that only a subset of the source map was
used, and thus not all units present in the graphic below or all references listed are relevant to the GRI
digital geologic-GIS data for Ocmulgee Mounds National Historical Park (OCMU).
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Correlation of Map Units

Graphic from source map: Macon Area (Geology and Ground-Water Resources)
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