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George Washinton Birthplace
National Monument,
Virginia
Document to Accompany
Digital Geologic-GIS Data
gewa_geology.pdf
Version: 6/11/2021
This document has been developed to accompany the digital geologic-GIS data developed by the
Geologic Resources Inventory (GRI) program for George Washinton Birthplace National Monument,
Virginia (GEWA).
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) Geologic Cross Section – The one geologic cross section graphic is presented.
6) Ancillary Source Map Information – Additional source map information presented by source
map. For each source map this may include a stratigraphic column, index map, map legend and/or
map notes.
7) 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
e-mail: 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
Geology-GIS 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 Maps and Source Map Citations
The GRI digital geologic-GIS maps for George Washinton Birthplace National Monument, Virginia
(GEWA):
Digital Geologic-GIS Map of George Washington Birthplace National Monument and Vicinity,
Virginia and Maryland (GRI MapCode GEWA)
The above GRI digital geologic-GIS map is listed as the monument and vicinity map, however, an
additional map, solely of the Colonial Beach South Quadrangle (which is incorporated into the national
monument and vicinity map) is also made available and does cover all of the national monument, just
not nearby quadrangles of interest to the monument. The latter map is also solely of 1:24,000 scale
data, whereas the monument and vicinity compilation integrates 1:24,000 scale and 1:100,000 scale
mapping.
Digital Geologic-GIS Map of the Colonial Beach South Quadrangle, Virginia (GRI MapCode
COSO)
The following source maps were used in the completion of the GRI digital geologic-GIS maps for
George Washinton Birthplace National Monument. The GRI Colonial Beach South digital geologicGIS map was produced solely from the Colonial Beach South Quadrangle (Newell, et. al., 2005).
Newell, Wayne L., Bricker, Owen P., and Robertson, Meredith S., 2005, Geologic Map of the
Colonial Beach South 7.5 Quadrangle, Virginia: U.S. Geological Survey, Open-File Report OF
2005-1025, scale 1:24,000 (Colonial Beach South Quadrangle). (GRI Source Map ID 7461).
Mixon, Robert B. et. al., 2000, Geologic Map of the Fredericksburg 30' x 60' Quadrangle, Virginia
and Maryland: U.S. Geological Survey, Geologic Investigations Series Map I-2607, scale
1:100,000 (Fredericksburg 30' x 60' Quadrangle). (GRI Source Map ID 2540).
McCartan, Lucy et. al., 1995, Geologic Map and Cross Sections of the Leonardtown 30 x 60
Quadrangle, Maryland and Virginia: U.S. Geological Survey, Open-File Report OF 95-665, scale
1:100,000 (Leonardtown 30' x 60' Quadrangle). (GRI Source Map ID 3457).
The full extent of the Colonial Beach South Quadrangle was used and all geologic features with its
extent were captured. For the other two sources, only a potion of each map, the Dahlgren, Rollins
Fork and Leretto quadrangles from the Fredericksburg 30' x 60' Quadrangle, and the Stratford Hall
quadrangle from the Leonardtown 30' x 60' Quadrangle were used, but all geologic features within
these extents were captured.
Additional information pertaining to each source map is also presented in the GRI Source Map
Information (GEWAMAP) table included with the GRI digital geologic-GIS data.
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Index Map
The following index map displays the extents of the GRI digital geologic-GIS maps produced for
George Washinton Birthplace National Monument (GEWA). The boundary for George Washinton
Birthplace National Monument (as of June, 2021) is outlined in green. The black lines display the
extent of the GRI Digital Geologic-GIS Map of George Washington Birthplace National Monument and
Vicinity, Virginia and Maryland. The extents of 7.5' quadrangles and their names are shown in gray.
The extent of the GRI Digital Geologic-GIS Map of the Colonial Beach South Quadrangle, Virginia is
the Colonial Beach South quadrangle extent.

Index map by Stephanie O'Meara (Colorado State University).
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Map Unit List
The geologic units present in the digital geologic-GIS data produced for George Washinton Birthplace
National Monument, Virginia (GEWA) are listed below. Units are listed with their assigned unit symbol
and unit name (e.g., Qaf - Artificial fill). 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 (GEWAUNIT) table included with the GRI geologic-GIS data.

Cenozoic Era
Quaternary Period
Holocene Epoch
Qaf - Artificial fill
Q1 - Holocene deposits
Qs - Sand
Qm - Marsh deposits
Qsw - Swamp deposits
Qb - Beach deposits
Qco - Holocene colluvium
Holocene and Pleistocene Epochs
Qal - Alluvium
Pleistocene Epoch
Qtp - Tabb Formation, Poquoson Member
Qtlp - Tabb Formation, Poquoson and Lynnhaven Members, undivided
Qtl - Tabb Formation, Lynnhaven Member
Qst - Youngest Pleistocene colluvium
Qts - Tabb Formation, Sedgefield Member
Qtssg - Tabb Formation, Sedgefield Member, sand and gravel deposits
Qssh - Older Pleistocene colluvium
Qsh - Shirley Formation
Qshsg - Shirley Formation, sand and gravel deposits
Qc - Chuckatuck Formation
Qsc - Oldest Pleistocene colluvium
Qcc - Charles City Formation
Qccsg - Charles City Formation, sand and gravel deposits
Quaternary and Tertiary Periods
Pleistocene and Pliocene Epochs
QTc - Pleistocene and Pliocene colluvium
QTw - Windsor Formation
Tertiary Period
Pliocene Epoch
Tm - Moorings Unit of Oaks and Coch (1973)
Tuc - Upper Chesapeake Group
Tb - Bacons Castle Formation
Tps - Sand and gravel
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Miocene Epoch
Tmc - Middle Chesapeake Group
Ty - Yorktown Formation
Te - Eastover Formation
Tlc - Lower Chesapeake Group
Tch - Choptank Formation
Tc - Calvert Formation, undivided
Eocene Epoch
Tn - Nanjemoy Formation, undivided
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Map Unit Descriptions
Descriptions of all geologic map units, generally listed from youngest to oldest, are presented below.

Qaf - Artificial fill (Recent)
af - Artificial fill (Holocene)
Sand, silt, pebbles, clay, cobbles and boulders; often chaotically intermingled. Grade and compacted
sediments excavated from upland and slope deposits. Description from source map: Colonial Beach
South Quadrangle
Qaf - Artificial fill (Holocene)
Sandy and gravelly materials in areas filled for construction of roads, highways, bridges, and dams.
Description from source map: Fredericksburg 30' x 60' Quadrangle

Q1 - Holocene deposits (Holocene)
Beach, dune, bay, tidal marsh and small stream bottom deposits. Description from source map:
Leonardtown 30' x 60' Quadrangle

Qs - Sand (Holocene)
Pale-gray to light-yellowish-gray, fine to coarse, poorly sorted to well-sorted; locally, unit contains
sparse shell fragments and whole valves of mollusks reworked from older strata. Constitutes deposits
of low natural levees separating main channel of tidal Rappahannock River from bordering swamps
and marshes. Also includes sediments of narrow beaches and small sand bars and spits developed at
mouths of streams flowing into tidal rivers. Thickness is commonly 2 to 8 m (7–26 ft). Description from
source map: Fredericksburg 30' x 60' Quadrangle

Qm - Marsh deposits (Holocene)
Qm - Marsh deposits (Holocene)
Organic litter, silt, clay, sand, poorly sorted, laminated, occurs at head of tide and inter-tidal areas
along the margins of Popes Creek estuary, and filling the wetlands of Bridges Creek and Digwood
swamp. Marsh fill is historic to 6,000 years BP; it ranges from 0.5 m to at least 5 m. The rate of
accumulation of marsh fill is a function of the local rate of sea level rise. Description from source map:
Colonial Beach South Quadrangle
Qm - Marsh deposits (Holocene)
Soft mud and muddy sand, medium- to dark-gray; may include grayish-brown peat or peaty sand and
mud. Deposits are covered intermittently by water, may be vegetated by rushes and other grass like
plants. Locally, unit includes shells of fresh- to brackish-water mollusks. Thickness is generally less
than 6 m (20 ft). Description from source map: Fredericksburg 30' x 60' Quadrangle

Qsw - Swamp deposits (Holocene)
Qs- Swamp deposits (Holocene)
Silt, fine-sand, clay, organic litter; poorly sorted, crudely laminated on flood plain surfaces and in old
aggraded surfaces behind beaver ponds and abandoned mill ponds. Occur where groundwater
2021 NPS Geologic Resources Inventory Program
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discharges at surface. Age of deposits historic to middle Holocene. Description from source map:
Colonial Beach South Quadrangle
Qsw - Swamp deposits (Holocene)
Mud, muddy sand, and muck; brownish gray and brownish to grayish black. Contains abundant
decaying leaf and stem material and trunks of trees. Unit thickly vegetated by shrubs and trees;
occurs as a thin veneer (less than 3 m (10 ft) thick) directly overlying alluvial fill of stream valleys;
commonly grades down valley into marsh deposits. Description from source map: Fredericksburg 30'
x 60' Quadrangle

Qb - Beach deposits (Holocene)
Sand, gravel, cobbles, boulders; well-sorted, bi-directional planar cross-beds sub-parallel to shore
face and washover fans of sand bars. Largely derived from coastal erosion of adjacent bluffs
underlain by the Calvert formation with cap of Lynnhaven Member of Tabb formation. Longshore
transport moves beach deposits toward mouth of Popes Creek and also Bridges Creek landing to the
west. Wave eroded areas of the bluffs may be sediment starved, but areas of accumulation are
commonly as much as 15 m wide. Thickness ranges from about 1 m to 3 m where the deposits fill old
inlet channels to the Popes Creek estuary. Description from source map: Colonial Beach South
Quadrangle

Qco - Holocene colluvium (Holocene)
Sand, silt, clay, pebbles, cobbles, boulders, poorly sorted, massive to discontinuously bedded; matrix
supported clasts and discontinuous pebble horizons quasi-parallel to surface of deposit distinguish
sediments from fluvial, marine and estuarine depositional environments. Deposits are reworked
largely from the sandy and gravelly facies of the Eastover, Yorktown, and Bacons Castle Formations
that underlie the upland topography. Ironstone cemented clasts derived from former weathering/
diagenetic horizons are common and aid in distinguishing the unconformable contact of slope
deposits on older Miocene and Pliocene Formations. Several sequences of slope deposits are graded
to the base level of each of the Pleistocene estuarine terraces; the older slope deposits have been
weathered, eroded and redeposited in younger slope and alluvial deposits. Thickness is commonly a
few meters. Description from source map: Colonial Beach South Quadrangle

Qal - Alluvium (Holocene and Pleistocene)
Qal- Alluvium (Holocene)
Sand, pebbles, silt, clay, organic litter, boulders; poorly to moderately well sorted in planar and trough
cross-bedded channel fill deposits and crudely laminated flood plain deposits. Flood plains are
characterized by repeating down valley sequences of anastomosed channels and entrenched
meander channels. Ephemeral beaver ponds locally trap fine-grained sediment and organic litter. Age
of deposits is historic to middle Holocene (5–6,000 BP C-14 calibrated). Description from source
map: Colonial Beach South Quadrangle
Qal – Alluvium (Holocene and Pleistocene)
Fine to coarse gravelly sand and sandy gravel, silt, and clay; unit is light to medium gray and
yellowish gray; clasts consist mainly of vein quartz, quartzite, and other metamorphic rocks.
Deposited mainly in channel, point-bar, and flood plain environments; grades into colluvium along
steeper valley walls at margins of unit. Unit is mostly Holocene but, locally, may include low-lying
Pleistocene terrace deposits. Thickness along major streams is as much as 15 m (49 ft). Description
from source map: Fredericksburg 30' x 60' Quadrangle
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Qtp - Tabb Formation, Poquoson Member (upper Pleistocene)
Medium to coarse pebbly sand grading upward into clayey fine sand and silt, light- to dark-gray;
underlies remnants of lowest river terrace (altitude ranging from sea level to 3.5 m (11.5 ft)) in Loretto
and Rollins Fork quadrangles. Commonly 5 to 8 m (16–26 ft) thick. Description from source map:
Fredericksburg 30' x 60' Quadrangle

Qtlp - Tabb Formation, Poquoson and Lynnhaven Members, undivided (upper
Pleistocene)
Qtlp - Tabb Formation, Lynnhaven and Poquoson Members, undivided (upper Pleistocene)
No additional unit description provided on source map. See the Qtp and Qtl unit descriptions from
source map: Fredericksburg 30' x 60' Quadrangle
Q2 - Lowland Unit Q2 (Pleistocene)
Lowland Unit Q2--The broad extent and fine-grained sediment of Q2 suggests that it was deposited
mainly in an estuary environment. East of Chesapeake Bay, freshwater to brackish peat from the Kent
Island Formation (equivalent to unit Q2 in this report) and brackish to salt marsh peat from the ageequivalent Sinepuxent Formation east of the map area have yielded C dates in the 24,000-36,000
YBP range (Owens and Denny, 1978). In the type area, the Kent Island Formation originally included
two estuarine units (Owens and Denny, 1979) which should probably be separated. The upper one,
which contains the dated peat samples, belongs to the Kent Island (unit Q2), and the lower unit is
probably part of the Ironshire Formation (unit Q3).
Over most of the map area, the lower contact is an erosional unconformity resting directly on units
that are Pleistocene to Miocene in age. East of Chesapeake Bay, low sand dunes that are
conformable over the Kent Island Formation are mapped separately as Q2d (Parsonburg Sand of
Owens and Denny, 1979).
Description from source map: Leonardtown 30' x 60' Quadrangle
Regional correlation presented in the Leonardtown 30' x 60' Quadrangle source map report correlates
the unit Q2 to the Poquoson and Lynnhaven Members of the Tabb Formation.

Qtl - Tabb Formation, Lynnhaven Member (upper Pleistocene)
Qtlp - Tabb Formation, Lynnhaven Member (late Pleistocene)
Fine to coarse gray sand, pebbly and cobbly, grading upward into clayey and silty fine sand and
sandy silt; locally at base of unit, medium to course cross-bedded sand, gravel, cobbles, and boulders
fill paleo-channel of Popes Creek proto-estuary. Unit is pale-gray to medium-gray and yellowish-gray
and is commonly thin, averaging 1 meter thickness to 5 m in paleo-channel (3-15ft). Lynnhaven
Member deposits are unconformable on the Calvert Formation and present an extreme permeability
contrast with the underlying fine-grained Miocene shelf sediments. Description from source map:
Colonial Beach South Quadrangle
Qtl - Tabb Formation, Lynnhaven Member (upper Pleistocene)
Fine to coarse gray sand, pebbly and cobbly, grading upward into clayey and silty fine sand and
sandy silt; locally, at base of unit, medium to coarse crossbedded sand and clayey silt containing
abundant plant material fill channels cut into underlying stratigraphic units. Underlies river terraces
ranging in altitude from 3 to 6.5 m (10–21.3 ft). Unit is as much as 12 m (39 ft) thick. Description from
2021 NPS Geologic Resources Inventory Program
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source map: Fredericksburg 30' x 60' Quadrangle

Qst - Youngest Pleistocene colluvium (upper Pleistocene)
Qst - Colluvium (upper Pleistocene)
Slope deposit graded to Qts; lithic description the same as Holocene colluvium (Qco). Description
from source map: Colonial Beach South Quadrangle

Qts - Tabb Formation, Sedgefield Member (upper Pleistocene)
Qts- Tabb Formation, Sedgefield Member (late Pleistocene)
Pebbly to bouldery, fine to coarse, cross-bedded sand grading upward to sandy and clayey silt; unit is
pale gray to medium gray and yellowish gray. The sand and gravel erosional remnant of the
Sedgefield Formation is largely preserved as a bay mouth bar deposited across the mouth of the
Popes Creek proto-estuary; it is outboard of the Shirley formation bay mouth bar and is lower in
altitude. Unit is commonly thin averaging 1-5 m (3-15 ft) under bar forms. The base of the Sedgefield
Member is characterized by open work sand and gravel resting on compact silty, fine sand of the
Calvert Formation. The permeability contrast between the Sedgefield and the Calvert is distinguished
by a band of iron oxide cement at the base of the gravel. Description from source map: Colonial
Beach South Quadrangle
Qts - Tabb Formation, Sedgefield Member (upper Pleistocene)
Pebbly to bouldery, fine to coarse, crossbedded sand grading upward to sandy and clayey silt; unit is
pale gray to medium gray and yellowish gray. Diatom assemblage in upper part of unit at Mathias
Point Neck indicates a brackish-water depositional environment. Unit constitutes surficial deposit of
extensive terraces (altitude 7.5 to 10 m (24.6–33 ft)) along Potomac and Rappahannock Rivers.
Thickness is as much as 15 m (49 ft). Description from source map: Fredericksburg 30' x 60'
Quadrangle
Q3 - Lowland Unit Q3 (Pleistocene)
Lowland Unit Q3--The unit correlates with beach and shallow marine facies east of the map area
(Ironshire Formation, Owens and Denny, 1979; Nassawadox Formation, Occohannock Member,
Mixon, 1985, Mixon, Berquist and others, 1989). Corals in the part of the Tabb Formation (Mixon and
others, 1989; supersedes the Norfolk Formation of Oaks and others, 1974) that is correlative with unit
Q3 typically have a uranium disequilibrium-series age of about 70 Ka (Szabo, 1985). The lower
contact of unit Q3 is an erosional unconformity, where unit Q4 and older formations are beveled by
unit Q3. Description from source map: Leonardtown 30' x 60' Quadrangle
Regional correlation presented in the Leonardtown 30' x 60' Quadrangle source map report correlates
the unit Q3 to the Sedgefield Member of the Tabb Formation.

Qtssg - Tabb Formation, Sedgefield Member, sand and gravel deposits
(upper Pleistocene)
Sand and gravel deposits. Assumed to be of Qts, and thus upper Pleistocene in age, but maybe
younger as the source map was not clear on this relationship. Unit present on source map: Colonial
Beach South Quadrangle
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Qssh - Older Pleistocene colluvium (upper Pleistocene)
Qssh - Colluvium (upper Pleistocene)
Slope deposit graded to Qsh; lithic description the same as Holocene colluvium (Qco). Description
from source map: Colonial Beach South Quadrangle

Qsh - Shirley Formation (middle Pleistocene)
Qsh - Shirley Formation (middle Pleistocene)
Fine to coarse sand, in part pebbly and bouldery, light to medium-gray and pale-yellowish-gray;
grades upward to silty fines and sandy silt, pale-gray to pinkish-gray. Underlies terraces of Potomac
River and Popes Creek, altitudes 13-15 m (45-50 ft); in the map area, the Shirley Formation is largely
limited to a bay mouth bar deposit that formed across the former mouth of the Popes Creek protoestuary. Internal structures within the bar include attenuated sets of planar beds and cross-beds that
dip both upstream into the Popes Creek estuary and down stream toward the Potomac. Small, slightly
lower terraces underlain by the Shirley are inset in the Popes Creek valley behind bar. Remnants of
the Shirley Formation deposited in the less restricted reaches of the proto-Potomac Estuary have
been eroded away; the equivalent space is occupied by lower, younger terrace deposits of the Tabb
Formation. Thickness is between 5 and 10 m (15-30 ft). Basal sand and gravel unconformable on a
planar to channeled surface in the Calvert Formation. The permeability contrast between the
openwork surficial deposit and the compact marine silty fine sand is commonly enhanced by an iron
oxide cemented horizon. Description from source map: Colonial Beach South Quadrangle
Qsh - Shirley Formation (middle Pleistocene)
Fine to coarse sand, in part pebbly and bouldery, light- to medium-gray and pale-yellowish-gray;
grades upward to silty fine sand and sandy silt, pale-gray to pinkish-gray. Constitutes surficial
deposits of terraces (altitude 10.5 to 14 m (34.4–46 ft)) in Potomac River and Rappahannock River
valleys. Unit typically exposed in southern Passapatanzy quadrangle where extensive borrow pits in
terraces along the Rappahannock River show coarse sand and pebble-to-boulder gravel filling fluvial
channels. Clay-silt plugs rich in organic matter represent fill of abandoned channels. On the basis of
lithology, stratigraphic position, and altitude of depositional surfaces, the Omar Formation (Qo) as
mapped in Charles County, Maryland (see this map and McCartan, 1989a) is equivalent to the Shirley
Formation and, in part, the Chuckatuck Formation. The coral Astrangia from the Shirley Formation in
the lower Rappahannock River area has yielded a uranium-thorium age of 184±20 ka (Mixon and
others, 1982). Unit is commonly 10 to 20 m (33–66 ft) thick. Description from source map:
Fredericksburg 30' x 60' Quadrangle
Q4 - Upland Unit Q4 (Pleistocene)
Lowland Unit Q4 -- Unit Q4 contains deposits that record a complete depositional cycle.
The lower part (transgressive phase) is present in St. Marys, Charles, and Calvert Counties, and in
Virginia. The transgressive phase is inferred from peat at the base of the Virginia sequence, which
grades upward into muddy sand. The unit grades northwestward from sandy clay and clayey sand
along Chesapeake Bay to mud over clean fine sand with traces of marsh grass roots along the
Patuxent and Potomac Rivers.
The regressive phase lies conformably above the uppermost beds of the transgressive phase in the
western part of the map area, where it consists of gravel and coarse-grained sand. In eastern and
southeastern St. Marys County, unit Q4 grades upward from muddy sand containing Arca,
Mercenaria, Mya Crepidula, and Polinices, to sandy mud containing Ostrea, Mulinia, and Cyrtopleura
(list modified from Shattuck, 1907, by L.W. Ward, oral communication, 1985). The oyster zone gives
upward to muddy sand with plant fragments. The depositional environments are open bay at the base,
restricted bay in the middle, and marsh and swamp at the top. Pollen from the upper part of the
sequence includes pine, oak, and cattails, and suggest warm temperate forest and wetlands (L.A.
Sirkin, USGS and Adelphi University, written communication, 1982).
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Unit Q4 sediment derived from surrounding highlands contains minerals such as quartz, ilmenite,
kaolinite, illite, vermiculite, goethite, and gibbsite.
Unit Q4 below 20-30 ft (6-9 m) is unconformably overlain by units Q3, Q2, and Q1. The upper
depositional surface of unit Q4 is at about 50 ft (15 m) elevation. The lower contact is an erosional
unconformity on unit Q5 and older units. A coral from a bluff near the mouth of the Rappahannock
River gave a uranium disequilibrium-series age of 180 Ka (Mixon, Berquist and others, 1982).
Description from source map: Leonardtown 30' x 60' Quadrangle
Regional correlation presented in the Leonardtown 30' x 60' Quadrangle source map report correlates
the unit Q4 to the Shirley Formation.

Qshsg - Shirley Formation, sand and gravel deposits (middle Pleistocene)
Sand and gravel deposits. Assumed to be of Qsh, and thus middle Pleistocene in age, but maybe
younger as the source map was not clear on this relationship. Unit present on source map: Colonial
Beach South Quadrangle

Qc - Chuckatuck Formation (middle Pleistocene)
Crossbedded gravelly sand, sandy silt, and clay; unit is light to medium gray and yellowish gray;
commonly weathers yellowish orange and reddish brown. Constitutes surficial deposits of mid-level
estuarine terraces (altitude 15 to 18 m (50–60 ft)). Base of unit is inset well below base of Charles City
Formation. Unit separated from younger, topographically lower Shirley Formation by low estuarine
scarps. Commonly 5 to 15 m (16–49 ft) thick. Description from source map: Fredericksburg 30' x 60'
Quadrangle

Qsc - Oldest Pleistocene colluvium (middle Pleistocene)
Qsc - Colluvium (middle Pleistocene)
Slope deposit graded to Qcc; lithic description the same as Holocene colluvium (Qco). Description
from source map: Colonial Beach South Quadrangle

Qcc - Charles City Formation (lower Pleistocene)
Qcc - Charles City Formation (lower to early middle Pleistocene)
Upward-fining sequence consists of a basal gravelly sand grading upward to moderately well sorted,
medium to fine sand, silt, and clay; unit is light to medium gray; oxidizes to dark yellowish orange and
yellowish brown. Estuarine deposits underlie terraces at altitudes of 21 to 24 m (70 to 80 ft). Unit is
extensively preserved as a high-level relict bay of a Potomac River estuary. Marine tidal sequence of
rhythmically bedded sand and silt couplets includes abundant small invertebrate burrows. A ridge of
sand and gravel at the outer edge of the terrace was deposited as a spit that prograded across the
mouth of the bay. Thickness is as much as 10 m (30 + (?) ft.) Basal gravel is unconformable on the
Calvert Formation. Description from source map: Colonial Beach South Quadrangle
Qcc - Charles City Formation (lower Pleistocene)
Upward-fining sequence consists of a basal coarse gravelly sand grading upward to moderately well
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sorted, medium to fine sand, silt, and clay; unit is light to medium gray; oxidizes to dark yellowish
orange and yellowish brown. Constitutes surficial deposits of terraces at altitudes of 23 to 26 m (75–
85 ft) in eastern part of the Virginia map area; ranges in altitude from 26 to 28 m (85–92 ft) along
upper Rappahannock estuary at Fredericksburg. Unit is extensively preserved in high-level relict
meander of Potomac River in parts of Dahlgren and Rollins Fork 7.5-min quadrangles; there, sand
and silt in upper part of section contain abundant small invertebrate burrows which suggest an
estuarine depositional environment. On the basis of stratigraphic position, lithology, and altitude of
depositional surfaces, the Chicamuxen Formation (Qcm) as mapped northeast of the Potomac River
in Charles County, Maryland (see this map and McCartan, 1989a), is equivalent, at least in part, to the
Charles City Formation. Thickness is as much as 18 m (59 ft). Description from source map:
Fredericksburg 30' x 60' Quadrangle

Qccsg - Charles City Formation, sand and gravel deposits (lower Pleistocene)
Sand and gravel deposits. Assumed to be of Qcc, and thus lower Pleistocene in age, but maybe
younger as the source map was not clear on this relationship. Unit present on source map: Colonial
Beach South Quadrangle

QTc - Pleistocene and Pliocene colluvium (Pleistocene and Pliocene)
QTc - Cenozoic Colluvium, undivided (Pleistocene and Pliocene)
Marys County, and south of Mattox Creek, near Oak Grove, Virginia, it is absent east of Chesapeake
Bay. Thickness ranges from 30 to 50 (9 to 15 m), and the top of the unit is generally between 60 and
80 ft (10 to 24 m) elevation. Description from source map Leonardtown 30' x 60' Quadrangle

QTw - Windsor Formation (lower Pleistocene and upper Pliocene)
Fine to coarse sand, gravel, silt, and clay; unit is gray, yellowish brown, and reddish brown. Gravel is
mostly vein quartz and quartzite but includes pebbles and cobbles of red mudstone, amygdaloidal
basalt, and diabase derived from the early Mesozoic Culpeper basin and minor gneiss and schist from
the Piedmont. Unit is surficial deposit of terraces ranging in altitude from 30.5 m (100 ft) in
easternmost part of the Virginia map area to about 35 m (115 ft) in upper Rappahannock River
estuary area. Unit crops out extensively in Loretto 7.5-min quadrangle and in west-central part of
Rollins Fork 7.5-min quadrangle where it is inset well below base of older Moorings unit and is
separated from the Moorings by a distinct scarp. The Windsor Formation and the Ravens Crest
Formation as mapped in Charles and St. Marys Counties, Maryland, are equivalent units (McCartan
and others, 1996). The name Ravens Crest Formation replaces the Park Hall Formation as defined by
McCartan (1989a, b). Thickness is as much as 12 m (39 ft). Description from source map:
Fredericksburg 30' x 60' Quadrangle

Tm - Moorings Unit of Oaks and Coch (1973) (upper Pliocene)
Quartzose sand and sandy gravel, white, light-gray, and grayish-yellow; clasts consist of well-rounded
pebbles, cobbles, and boulders of quartz and quartzite; chert is a minor constituent. Unit occurs as
surficial deposits of high-level terraces along Rappahannock River; altitude of depositional surface
ranges from about 38 m (125 ft) in Rollins Fork quadrangle to 44 m (144 ft) in Fredericksburg area.
The deposits are thought to be fluvial and estuarine equivalents of marginal-marine facies of the
Moorings unit in the outer Coastal Plain along and just west of the Surry scarp (Mixon and others,
1989a). Thickness is 3 to 9 m (10–30 ft). Description from source map: Fredericksburg 30' x 60'
Quadrangle
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Tuc - Upper Chesapeake Group (upper Pliocene)
The Upper Chesapeake Group is composed of the following formations:
Bacons Castle Formation (late Pliocene)
Upward-fining fluvial sequence includes medium to coarse gravelly sand and sandy gravel, poorly
sorted, thick to very thick bedded, trough cross-bedded; unit is light to medium gray; oxidizes to
yellowish orange. Pebble to cobble sized clasts are mostly vein quartz, chert, quartzite, and rounded
clasts of iron oxide cemented sandstone derived from nearby ironstone beds in the Yorktown
Formation. Overlying the coarse basal sediments of the Bacons Castle are thick bedded to massive
poorly sorted sand, silt, and clay overprinted by dark-red to reddish brown soil (see soil map). These
high-level terrace deposits underlie relict surfaces that range in altitude from 47 to 53 m (154-174 ft).
This unit is part of the upper Chesapeake Group map unit.
Un-named unit - possibly Chowan River/Coharie Formation equivalent fluvial regressive facies
(late Pliocene)
Quartz and feldspar sand and sandy gravel, fine to very coarse, thin to very thick bedded, planar and
trough crossbedded, poorly to well-sorted, lesser amounts of clay and silt occur as matrix and as very
thin to medium beds interbedded with coarser materials. Unit is commonly oxidized to yellowish gray,
yellowish orange, and yellowish to reddish brown, underlying the highest topography of the Popes
Creek watershed divide, the regressive Yorktown Formation facies Includes a cap of fluvial sand and
gravel that is trough cross-bedded and fills scoured channels that truncated the underlying near-shore
marine and estuarine facies of the Yorktown. Sparse boulders are concentrated at the base of the
channel deposits. The upper fluvial beds arc probably co extensive with the upland gravel deposits
mapped as sand and gravel (Pliocene on the adjacent Fredericksburg 30' X 60 quadrangle: Mixon et
al, 2000). The Pliocene upland gravel was deposited as sea level fell. This unit is part of the upper
Chesapeake Group map unit.
Descriptions from source map: Colonial Beach South Quadrangle

Tb - Bacons Castle Formation (upper Pliocene)
Upward-fining fluvial sequence includes two main sediment types: (1) Lower 3 to 6 m (10–20 ft) of unit
consists of medium to coarse gravelly sand and sandy gravel, poorly sorted, thick- to very thick
bedded, trough-crossbedded; unit is light to medium gray; oxidizes to yellowish orange. Pebble- to
cobble-sized clasts are mostly vein quartz, quartzite, and sandstone; chert is common in Potomac
River drainage, rare elsewhere; deeply weathered basalt and other crystalline rocks occur in
Rappahannock River drainage. Rounded clasts of ironstone (iron-oxide cemented sand), derived from
erosion of ironstone beds in the directly underlying Yorktown Formation, indicate an interval of
diagenesis and weathering of the Yorktown prior to deposition of Bacons Castle beds. The coarse
basal sands and gravels grade upward to (2) poorly sorted, sandy and clayey silt and silty clay, gray
to pink, interbedded with thin- to very thick bedded fine sand; sandy silt and clay of upper part of unit
are generally very thick bedded or massive, grade upward to dark-red and reddish-brown soil. The
relatively fine sediments of the upper part of the Bacons Castle are interpreted as overbank deposits.
Formation is as much as 18 m (59 ft) thick. Constitutes high-level terrace deposits of Rappahannock
and Potomac Rivers inset below level of adjacent, more dissected upland areas underlain by the
Yorktown Formation. Relict terrace surfaces range in altitude from about 47 to 53 m (154–174 ft). In
southeastern corner of map area, outcrop of riverine terrace deposits broadens to merge with
extensive, planar-bedded deposits of coastwise plain lying east of Broad Rock scarp. Description from
source map: Fredericksburg 30' x 60' Quadrangle
Of note, the Bacons Castle Formation is also mapped (with another unit) in the Upper Chesapeake
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Group (Tuc) unit.

Tps - Sand and gravel (Pliocene)
Interbedded yellowish-orange and reddish- brown gravelly sand, sandy gravel, and fine to coarse
sand, very poorly sorted to moderately well-sorted, commonly trough crossbedded; includes lesser
amounts of clay and silt in thin to medium beds. Unit caps drainage divides (altitude 52 to 76 m (170–
250 ft)) in western part of Coastal Plain where it conformably to unconformably overlies the marginalmarine facies of the Yorktown Formation. Westward, unit Tps thins to a feather edge at the toe of the
Thornburg scarp but equivalent fluvial deposits extend up the Rappahannock River and other
Piedmont streams. Unit also includes the coarse clastic fill of the Bowling Green paleovalley.
Thickness ranges from 0 to 18 m (0 to 60 ft). Description from source map: Fredericksburg 30' x 60'
Quadrangle

Tmc - Middle Chesapeake Group (Pliocene and upper Miocene)
The Middle Chesapeake Group is composed of the following formations:
Yorktown Formation (Pliocene)
Quartz and feldspar sand an sandy gravel fine to very coarse, thin to very thick bedded, planar and
trough crossbedded, poorly to well-sorted; lesser amounts of clay and silt occur as matrix and as very
thin to medium beds interbedded with coarser materials. Unit is commonly oxidized to yellowish gray,
yellowish orange, and yellowish to reddish brown; where unweathered, strata are light to dark gray or
bluish gray. Base of Yorktown is generally marked by a 0.1- to 4.6 m (0.3 to 15 ft) thick bed of sandy
gravel; clasts consist mainly of vein quartz, quartzite, chert and sandstone. the map area basal
contact is a ravinement facies of well-rounded quartz, chert, and phosphate pebbles and coarse sand.
The eroded contact is punctuated by burrows that penetrate the underlying Eastover Formation. The
burrows are filled with the basal Yorktown. In the map area, composite vertical sequences of the
Yorktown grade from burrowed, massively bedded sand to interbedded, burrowed, discontinuous silty
clay beds and coarse sand flaser beds. Locally, smaller scale bay and estuary deposits cap the
shoaling marine sequence. commonly the Yorktown is extensively weathered and local discontinuous
beds and lenses of typical Yorktown fauna have been completely leached leaving limonite stained
"ghosts" and limonite cemented "beds" of molds and casts that include recognizable Chesapecten
jeffersonious, other bivalves, and gastropods. These deposits are part of the middle Chesapeake
Group map unit.
Eastover Formation (late Miocene)
Very fine to fine quartzose sand, variably clayey and silty, thick to very thick bedded, shelly in part,
inter-bedded with very thin to thick-bedded sandy silt and clay. Scattered small fragments of lignitized
wood are common. Where fresh, unit is dark gray to bluish gray and greenish gray; weathers to
yellowish gray, greenish yellow, and yellowish brown. Molluscan faunas dominated by the gastropod
Turritella plebia and large bivalves including Isognomon sp., Dallarca sp., Ostrea compressirostra,
Chesapecten middlesexensis, Placopecten principoides, Mercenaria sp., and Dosinia acetabulum.
The small bivalve Spissula rappahannockensis, an Eastover Formation guide fossil was dominant in
environments characterized by quiet shallow-shelf waters and muddy substrates. In the map area,
unit is unconformable on the Calvert Formation; uneven basal contact with the Calvert is distinguished
by a lag of fine to medium pebbles of quartz, chert, and phosphate. Marine mammal bones and the
teeth of sharks are encountered sporadically along the contact which fills burrows excavated into the
substrate. Thickness of the basal ravinement zone ranges from 10 cm to 304 m. Thickness of the unit
in the map area may be as much as 15 m (50 feet). This unit is part of the middle Chesapeake Group
map unit.
Descriptions from source map: Colonial Beach South Quadrangle
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Ty - Yorktown Formation (upper and lower(?) Pliocene)
Ty - Yorktown Formation (upper and lower(?) Pliocene)
Quartz and feldspar sand and sandy gravel, fine to very coarse, thin- to very thick bedded, planar and
trough crossbedded, poorly to well-sorted; lesser amounts of clay and silt occur as matrix and as very
thin to medium beds interbedded with coarser materials. Unit is commonly oxidized to yellowish gray,
yellowish orange, and yellowish to reddish brown; where unweathered, strata are light to dark gray or
bluish gray. Base of Yorktown is generally marked by a 0.1- to 4.6-m (0.3- to 15-ft)-thick bed of sandy
gravel; clasts consist mainly of vein quartz, quartzite, and sandstone. Near margin of Coastal Plain in
eastern Spotsylvania and western Caroline Counties, a conspicuous basal gravel includes abundant
white to pale-gray, disk-shaped pebbles and small cobbles thought to indicate deposition along a
strandline. The lower and middle parts of the Yorktown commonly include a distinctive, 2- to 5-m (7- to
16-ft)-thick, crossbedded to massive sand characterized by Ophiomorpha nodosa that is mappable
over a wide area of the inner Coastal Plain. The Ophiomorpha beds and associated flaser- and
lenticular-bedded fine sand, silt, and clay are believed to be shoreface and intertidal deposits
recording an advance of the sea in the early late Pliocene. In the downdip, eastern parts of the map
area, thin to thick layers of iron-oxide cemented sand, probably derived by weathering of sands rich in
ilmenite and magnetite, are common. Along and east of Broad Rock scarp (see fig. 3; Mixon and
others, 1994) at eastern edge of map area, the upper Yorktown has been removed by erosion and the
lower part of unit is overlain unconformably by the Bacons Castle Formation. In the southeastern part
of the map area, the Yorktown Formation unconformably overlies the Eastover Formation. North and
west of Skinkers Neck anticline, the Yorktown laps over the Eastover onto diatomaceous strata of the
upper Calvert Formation. At edge of Coastal Plain near Arcadia, Virginia, the Yorktown laps over the
Calvert beds onto crystalline rocks of the outermost Piedmont. The Yorktown is typically 3 to 10 m
(10–33 ft) thick but may be as much as 25 m (82 ft) thick in southeastern Caroline County where the
formation includes three upward-fining sequences (Stop 5, Mixon and others, 1994). Description from
source map: Fredericksburg 30' x 60' Quadrangle
Ty - Yorktown Formation (upper and middle Pliocene)
Three depositional lithofacies compose the Yorktown Formation. The fluvial facies is made up of
coarse, pinkish-gray to dark-red-orange gravel, typically 25 ft (7.5 m) thick, overlain by gray-brown,
sandy, silt with scattered pebbles. The fluvial to estuarine facies, typically 6 to 10 ft (2 to 3 m) thick, is
made up of fine, well sorted gravel and coarse-grained sand, tan to bright-yellow, typically 15 to 20 ft
(5 to 6.5 m) thick; interbedded fine-to medium-sand and silty clay, gray, 3-6 ft (1-2 m) thick, muddy
sand, gray, pink, or yellow-orange, which grades laterally or upward into medium-to coarse-grained
gravel, yellow to tan, 10 to 20 ft (3 to 6.5 m) thick. The fluvial to estuarine facies altogether is typically
33-50 ft (10-15 m) thick, but varies due to erosion and an irregular lower contact this facies is the main
surficial unit in parts of St. Marys, Charles, and Westmoreland Counties. It includes the Upland Gravel
4 in Maryland (McCartan, 1989a and 1989.), and possibly some of the Bacons Castle Formation in
Virginia (Mixon, Berquist and others, 1989). Within the map area, the maximum elevation of the fluvial
facies in Virginia is about 195 ft (60 m) in Maryland the maximum elevation is about 180 ft (56 m).
The shelf facies is fine-grained, dark-green, glauconitic sand with shelly beds, that weathers to a
medium-yellow-orange. It is 10 to 30 R (3 to 9 m) thick in Maryland, where it occurs southeast of the
remainder of the Yorktown Formation, but is as much as 50 ft (15 m) thick in Swales in Westmoreland
County, Va. where it is overlain by the fluvial and estuarine facies of the Yorktown.
Description from source map Leonardtown 30' x 60' Quadrangle
Of note, the Yorktown Formation is also mapped (with the Eastover Formation) in the Middle
Chesapeake Group (Tmc) unit.
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Te - Eastover Formation (upper Miocene)
Te - Eastover Formation (upper Miocene)
Very fine to fine quartzose sand, variably clayey and silty, thick- to very thick bedded, shelly in part,
interbedded with very thin to thick-bedded sandy silt and clay. Scattered small fragments of wood are
common. Where fresh, unit is dark gray to bluish gray and greenish gray; weathers to yellowish gray,
greenish yellow, and yellowish brown. Molluscan fauna is dominated by the gastropod Turritella plebia
and large bivalves including Isognomon sp., Dallarca sp., Ostrea “compressirostra,” Chesapecten
middlesexensis, Placopecten princepoides, Mercenaria sp., and Dosinia acetabulum. The small
bivalve “Spisula” rappahannockensis, an Eastover Formation guide fossil, was dominant in
environments characterized by quiet, shallow-shelf waters and muddy substrates. An in situ whale
skeleton in the Eastover Formation in the vicinity of Hustle, Virginia. (see Loretto 7.5-min quadrangle),
was reported by Gilmore (1938). In the map area, unit is unconformable on the Calvert Formation;
uneven basal contact with Calvert is marked by thin lag of fine to medium pebbles of quartz and
phosphate. At edge of Coastal Plain just south of map area, unit laps over the Calvert onto Triassic
beds of the early Mesozoic Taylorsville basin. The Eastover is sharply truncated by overlying
Yorktown Formation along crest of Sinkers Neck anticline; unit is absent by truncation west of high.
Thickness commonly 3 to 12 m (10–39 ft); unit is as much as 15 m (49 ft) thick in southeasternmost
part of map area. Description from source map: Fredericksburg 30' x 60' Quadrangle
Te - Eastover Formation (upper Miocene)
Clayey silt with thin laminee of silt, clay, or sand, greenish-gray to greenish-black where fresh, olivegray where weathered. The basal 3-10 ft (1-3 m) contains coarse quartz sand grains and small,
rounded phosphate and quartz pebbles, and flat, quartz pebbles up to 2.5 inches (3 cm) long In
Leondardtown quadrangle, the Eastover crops out only west of Chesapeake Bay but it is present in
the subsurface east of the map area (Powars and others, 1992). Thickness ranges from 0.5 to 40 ft
(02-12 m), the upper contact reaches a maximum elevation of 72 (22 m) just southeast of
Leonardtown and about 130 ft (40 m) in Westmoreland County. Description from source map
Leonardtown 30' x 60' Quadrangle
Of note, the Eastover Formation is also mapped (with the Yorktown Formation) in the Middle
Chesapeake Group (Tmc) unit.

Tlc - Lower Chesapeake Group (Miocene)
The Lower Chesapeake Group is composed of the following formations:
St. Marys Formation
Does not crop out in study area; truncated by the base of the Eastover Formation.
Choptank Formation
Does not crop out in study area; truncated by the base of the Eastover Formation.
Calvert Formation (middle and early Miocene)
Chiefly fine to very fine quartzose sand; variably silty and clayey, inter-bedded with diamaceous silty
clay and clayey silt: thick-to very thick bedded or massive; unit is medium to dark olive gray, grayish
olive, and dark greenish gray; weathers light gray to white, pinkish gray, and pale yellowish orange.
Locally contains abundant external molds of marine mollusks. Map unit indicated several sand-siltclay sequences ranging in thickness from 2 to 12 m (7-39 ft). Each sequence consists of (1) a basal,
very poorly sorted, very fine to coarse sand that commonly contains scattered pebbles of quartz and
phosphate, fish teeth and scales, rare shell fragments, lignitized wood, and bones of marine
vertebrates; grades upward to (2) clay and silt containing poorly to well-preserved diatom floras,
silicoflagellates, and dinocycts. (3) very thick bedded, moderately well sorted to well-sorted, very fine
sand. Weathered sections are characterized by blocky fractures that include high angle planar joints,
and concentric sets of sheet joint that mimic local topographic shapes. Locally, fracture faces are
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stained or cemented with geothite and or jerusite; open fractures are commonly filled with deep root
mats. Topmost cyclic sequences may be coextensive with upper zones of Choptank Formation as
described down dip by Newell and Radar (1982). Basal facies of coarse sand and sparse gravel is
concealed below present sea level. Top of unit has been truncated and is overlain by the ravinement
facies of the upper Miocene Eastover Formation. The Calvert Formation underlies the broad, low relief
terraces of the Potomac. It outcrops along the eroding bluffs of the Potomac river, and in the ravines
and gullies of the uplands marginal to the Potomac terraces. This is the lower Chesapeake Group
map unit.
Descriptions from source map: Colonial Beach South Quadrangle

Tch - Choptank Formation (upper Miocene)
Fine- to medium-grained sand; some beds are silty to clayey, and most are bioturbated. Dark- to
medium- olive-gray, weathers golden-yellow with green streaks. Locally abundant chalky shells,
diatoms, thin lenses of phosphatic sand, and small pebbles. The formation reaches its maximum
thickness (150 ft, 38 m) near Hollywood in the middle of St. Marys County (see cross section A-A').
The maximum elevation of the upper contact is about 180 ft (55 m) in the northwest corner of the
map. Description from source map: Leonardtown 30' x 60'

Tc - Calvert Formation, undivided (middle and lower Miocene)
Chiefly fine to very fine quartzose sand, variably silty and clayey, interbedded with diatomaceous silty
clay and clayey silt; thick- to very thick bedded or massive; unit is medium to dark olive gray, grayish
olive, and dark greenish gray; weathers light gray to white, pinkish gray, and pale yellowish orange.
Locally, contains abundant external molds of marine mollusks. Map unit includes one to five sand-siltclay sequences ranging in thickness from 2 to 12 m (7–39 ft). Each sequence consists of:
(1) a basal, very poorly sorted, very fine to coarse sand that commonly contains scattered pebbles of
quartz and phosphate, fish teeth and scales, rare shell fragments, lignitized wood, and bones of
marine vertebrates; grades upward to (2) clay and silt containing poorly to well-preserved diatom
floras, silicoflagellates, and dinocysts; weathered sections are characterized by blocky fracture;
grades upward to (3) very thick bedded, moderately well sorted to well-sorted, very fine sand.
Map unit includes, the following members from bottom to top:
Tcf - Fairhaven Member
Occurs only in easternmost part of map area (cross section A–A´) where it is as much as 7 m (23
ft) thick in the vicinity of Popes Creek, Maryland, located adjacent to eastern side of map; the
Fairhaven thins southwestward to 3 m (10 ft) in outcrops on Rappahannock River just south of
Rollins Fork, Virginia, where it unconformably overlies the Nanjemoy Formation.
Tcp - Plum Point Marl Member
No description.
Tcc - Calvert Beach Members
Are shown only in cross sections A–A´ and D–D´. Beds containing Rhaphoneis diamantella, long
considered a marker diatom for the Choptank Formation, are here tentatively included in
uppermost part of the Calvert Beach Member. Thickness of Calvert Formation ranges from 40 m
(132 ft) in eastern part of area to a feather edge along western margin of Coastal Plain.
Description from source map: Fredericksburg 30' x 60' Quadrangle
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Of note, the Calvert Formation is also mapped (with other units) in the Lower Chesapeake Group (Tlc)
unit.

Tn - Nanjemoy Formation, undivided (lower Eocene)
Tn - Nanjemoy Formation (Eocene)
Penetrated in subsurface below sea level by deep wells -50 to -60ft. Unit is only present in cross
section on the source map: Colonial Beach South Quadrangle
Tn - Nanjemoy Formation (lower Eocene)
Glauconitic quartz sand, fine to coarse, very clayey and silty, micaceous, shelly in part; contains
abundant small concretions of iron sulphide; sand is interbedded with lesser amounts of silty and
sandy clay. Fresh exposures are dark olive gray, greenish gray, and olive black; weathers yellowish
brown.
Tnp - Potapaco Member
Lower part of Nanjemoy is very clayey and silty, very fine to fine glauconitic sand, commonly
intensely bioturbated; includes some medium to coarse sand and a few thin, discontinuous beds of
limestone. Thin-bedded, shelly sand dominated by the small bivalve Venericardia potapacoensis is
characteristic of the lower Potopaco.
Tnw - Woodstock Member
Upper part of Nanjemoy is less clayey, very micaceous, very fine to medium glauconitic sand
containing scattered fine quartz pebbles and abundant carbonaceous material; diverse molluscan
fauna includes: Venericardia ascia, Macrocallista subimpressa, Corbula aldrichi, Lucina dartoni,
Lunatia sp., and Cadulus sp. Nanjemoy Formation unconformably overlies the Marlboro Clay and,
locally, where the Marlboro has been removed by erosion, the Aquia Formation. Formation
thickness is as much as 64 m (210 ft).
Description from source map: Fredericksburg 30' x 60' Quadrangle
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Geologic Cross Section
The geologic cross section present in the GRI digital geologic-GIS data produced for George
Washinton Birthplace National Monument, Virginia (GEWA) is presented below. The cross section
graphic was scanned at high resolution and can be viewed in more detail by zooming in (if viewing the
digital format of this document).

Cross Section A-A'

Graphic from source map: Colonial Beach South Quadrangle
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Ancillary Source Map Information
The following sections present ancillary source map information associated with sources used for this
project.

Colonial Beach South Quadrangle
The formal citation for this source.
Newell, Wayne L., Bricker, Owen P., and Robertson, Meredith S., 2005, Geologic Map of the
Colonial Beach South 7.5 Quadrangle, Virginia: U.S. Geological Survey, Open-File Report OF
2005-1025, scale 1:24,000 (GRI Source Map ID 7461).
Prominent graphics and text associated with this source are presented on the following pages.

Correlation of Quaternary Map Units

Graphic from source map: Colonial Beach South Quadrangle
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Stratigraphic section and map units of the Chesapeake Group

Graphic from source map: Colonial Beach South Quadrangle
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Map Explanation

Graphic from source map: Colonial Beach South Quadrangle
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Fredericksburg 30' x 60' Quadrangle
The formal citation for this source.
Mixon, Robert B. et. al., 2000, Geologic Map of the Fredericksburg 30' x 60' Quadrangle, Virginia
and Maryland: U.S. Geological Survey, Geologic Investigations Series Map I-2607, scale
1:100,000 (GRI Source Map ID 2540).
As noted in the GRI Digital Maps and Source Map Citations topic, only a portion of the above source
map was used, and thus not all of the source map is related to the GRI digital geologic-GIS map.
The two map plates and the report that comprise the publication are available on-line at: https://pubs.
er.usgs.gov/publication/i2607.
Map unit descriptions, those within the extent of the GRI digital geologic-GIS map, were derived from
plate 1 of this publication. The map plates have many useful figures, including the correlation of map
units, explanation of (source) map symbols, a physiographic provinces map, cross sections,
photographs and other figures, as well as related text and references.
The report's table of contents.

The report can be accessed by double-clicking the following embedded file link: I-2607_report.pdf.
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Leonardtown 30' x 60' Quadrangle
The formal citation for this source.
McCartan, Lucy et. al., 1995, Geologic Map and Cross Sections of the Leonardtown 30 x 60
Quadrangle, Maryland and Virginia: U.S. Geological Survey, Open-File Report OF 95-665, scale
1:100,000 (GRI Source Map ID 3457).
As noted in the GRI Digital Maps and Source Map Citations topic, only a portion of the above source
map was used, and thus not all of the source map is related to the GRI digital geologic-GIS map.
The map plate and report (see link below) that comprise the publication are available on-line at:
https://ngmdb.usgs.gov/Prodesc/proddesc_19356.htm.
Cross sections, although not within the extent of the GRI digital geologic-GIS map, are present on the
publication's map plate.
Descriptions of map units present in the extent of the GRI digital geologic-GIS map produced from this
source map were taken from the publication's report.
The report's table of contents.

The report can be accessed by double-clicking the following embedded file link: OF-95_665_report.
pdf.
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GRI Digital Data Credits
This document was developed and completed by Stephanie O'Meara (Colorado State University) for
the NPS Geologic Resources Division (GRD) Geologic Resources Inventory (GRI) Program. Quality
control of this document by James Chappell (Colorado State University).
The information in this document was compiled from GRI source maps, and is intended to accompany
the digital geologic-GIS maps and other digital data for George Washinton Birthplace National
Monument, Virginia (GEWA) developed by Stephanie O'Meara and Ron Karpilo (see the GRI Digital
Maps and Source Map Citations section of this document for all sources used by the GRI in the
completion of this document and related GRI digital geologic-GIS maps). Initial GRI digital geologicGIS data produced by Ron Karpilo, Stephanie O'Meara, Cory Karpilo, and John Detring (Colorado
State University).
GRI finalization by Stephanie O'Meara (Colorado State University).
GRI program coordination and scoping provided by Bruce Heise, Jason Kenworthy and Tim Connors
(NPS GRD, Lakewood, Colorado).
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