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Alluvium

The alluvium is O to 40 feet (0 to 13 m) thick and is composed of
unconsolidated floodplain deposits consisting of rounded pebbles and
cobbles in a crudely stratified sand, silt, and clay matrix.

Terrace deposits

Terrace deposits range from 0 to 9 feet (0 to 3 m) in thickness. They
are remnant fluvial deposits consisting of rounded to subrounded
cobbles and pebbles in a crudely stratified matrix of sand and silt with
subrounded quartz cobbles at the base.

Coastal Plain sediments and terraces, undivided

Diabase dikes

The diabase dikes are dark-gray to black, fine- to medium-grained
with sub-ophitic texture. The rock is composed of calcic plagioclase
(labradorite) + clinopyroxene (augite) + magnetite. Diabase dike ages
span the Jurassic-Triassic time boundary, (Fullager, 1971).

Taylorsville Basin (Weems and Olsen, 1997)
Newark Supergroup, Chatham Group, Doswell Formation

The late Triassic-age sedimentary rocks within the Taylorsville Basin
have been assigned to the Doswell Formation of the Newark Supergroup
(Weems, 1980). The Doswell Formation is comprised of the basal Stagg
Creck Member, the overlying Falling Creek Member, and the uppermost
Newfound Member. The Newfound Member consists of an upper
sandstone/siltstone facies and a lower sandstone/conglomerate facies.
The entire sequence is more conglomeratic toward the northwest border
fault and grades to fine-grained, lenticular, fining-upward sequences
eastward toward the center of the basin.

Rdns: Newfound Member, siltstone facies: 2000 feet (600 m) thick
sequence of red-weathering siltstones and massive light-brown
sandstones that are extensively bioturbated so that most of their
primary depositional structures have been obliterated. The unit is
anomalously soft and crumbly in outcrop. Angular cobble and
boulder conglomerate occurs locally at the top of this facies.

Rdnc: Newfound Member, conglomerate facies: 1000 feet (300 m)
thick, massive, cross-bedded, orange-brown to light-brown siltstone,
light-brown to orange-brown shale, as well as green-gray or black
siltstone and shale.

RAf: Falling Creek Member: 1200 feet (360 m) thick, sequence of
paludal to lacustrine, interbedded, flaggy sandstone, siltstone, shale;
minor coal and conglomerate. Sandstone, light-brown to orange-
brown; siltstone, light-brown to orange-brown, and shale, green, gray,
or black. Some calcareous sandstone and shale. Fossils of clams,
brachiopods, fish, and reptiles are common locally. The Falling Creek
Member contains at least two horizons of coal and may be a potential
hydrocarbon source.

Rds: Stage Creek Member: Consists of about 600 feet (180 m) of
massive, light-brown to orange-brown conglomerate and sandstone,
minor blue to gray siltstone.

Richmond Basin

Newark Supergroup, Chatham Group
(Weems and Olsen, 1997)

The internal stratigraphy of the Richmond Basin was determined by
Shaler and Woodworth (1899). This stratigraphy does not imply strict
stratigraphic order as many of these units are in interfingering facies
relationships and are time-correlative.

Rssh: Vinita Beds: 2000 to 6000 feet (600 to 1800 m) thick. Fine- to
coarse-grained, gray, locally cross-bedded sandstone; gray siltstone;
dark-gray to black shale. Minor conglomerates are locally present at
the base of channels cut into underlying beds.

Rsh: Shale: Dark-gray, highly carbonaceous,micaceous, fissile shale
with abundant plant fragments. Thin red sandstone interlayers
(Goodwin, 1970).

Rem: Productive coal measures: Described by Heinrich (1878),
thickness unknown, 38% poorly sorted gray sandstone, 36% coal, and
26% shale and siltstone. The sandstone is gray and locally arkosic,
poorly sorted. and contains rounded quartz grains that are silica- or
calcite-cemented. The sandstone occurs as massive bodies or is
interbedded with shale, siltstone, or coal. Shale comprises a small part
of the section.

Rcg: Conglomerate: Coarse boulder breccia consisting of angular
blocks from cobble- to boulder-sized brecciated rocks in a matrix of
maroon sandstone. Believed to represent talus deposits deposited
locally along the northwestern margin of the basin. Referred to as the
Boscobel boulder beds by Shaler and Woodworth (1899).

Falmouth Intrusive Suite

The Falmouth Intrusive Suite was named by Pavlides (1980) for
exposures at the Fall Line along the north side of the Rappahannock
River near Falmouth, Virginia. The Suite consists of dikes, sills and
small irregular shaped plutons. It is predominantly granodioritic in
composition. It includes strongly foliated to weakly foliated granitoid
and coarsely-crystalline pegmatitic rocks. Mineralogy: quartz +
plagioclase + microcline + biotite + muscovite + hornblende with
lesser amounts of myrmekite + garnet + epidote + apatite + sphene.
The granitoid rocks are marked by the exceptional developement of
myrmekite. Pavlides and others (1982) have placed the crystallization
age of the Falmouth Intrusive Suite at 300 to 325 Ma based on U-Pb
dating of zircon by both Rb-Sr and Sr-Sr analyses.

Petersburg Granite

Fine- to medium-grained, light-blue to light-gray, massive rock that
ranges in composition from granite to quartz monzonite. The granite

exhibits considerable textural variation that ranges from fine-grained
massive to pegmatitic. Xenoliths of biotite gneiss are common.
Mafic, felsic, and granitic dikes are commonly observed within the
granite, Composed of quartz + microcline + oligoclase + orthoclase
+ biotite + muscovite, with accessory sphene, magnetite, apatite,
zircon, and fluorite. Wright, Sinha, and Glover (1975) report an age
of 330 + 8 Ma based on a discordant U-Pb zircon date.

Ellisville Granodiorite

Light-gray, massive to faintly-banded, mesocratic, medium- to
coarse-grained, equigranular to porphyroblastic plutonic rock. It is
composed of plagioclase feldspar phenocrysts (andesine, Michel-
Levy) up to 35 mm in dimension, + biotite + quartz + muscovite +
epidote =+ apatite = zircon + ilmenite. Pavlides and others (1982)
report the Ellisville Granodiorite as 440 + 8 Ma based on Rb-Sr whole
rock analyses.

Quantico Formation

Estimated (Pavlides, 1980) 300 feet (100 m) thick. Consists of gray
to black, porphyroblastic staurolite-garet-muscovite phyllite and
schist. Locally may contain felsic metatuff, metagraywacke, and
micaceous metaquartzite. Mineralogy: muscovite (acicular laths and
felted mats) + brown biotite + chlorite + garnet (poikiloblastic) +
kyanite + plagioclase =+ apatite. Unconformably overlies the
Chopawamsic Formation and the Ta River Metamorphic Suite. Late
Ordovician age based on fossils collected by Watson and Powell
(1911) and more recently by Pavlides and others (1980).
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EXPLANATION

Mine Run Complex (Pavlides, 1989; 1990)

Thick sequence, hundreds of feet, of light-brownish-gray, moderately
deformed, fine- to medium-grained, biotite metagraywacke, mica
schist, and phyllite as matrix that encloses exotic blocks of mafic and
felsic metavolcanic rock similar in composition to those found in the
Chopawamsic Formation, as well as blastomylonitic tonalite and
granodiorite.

Chopawamsic Formation (Southwick and others, 1971)

€cv: Chopawamsic Formation, undivided: Several thousand feet
thick. Consists of laterally discontinuous lenses and tongues of
metamorphosed felsic, intermediate, and mafic volcanic and volcani-
clastic rocks, with interlayered quartzite, quartzose graywacke, schist,
and phyllite. Volcanic flows locally highly vesicular. Fragmental
breccia and tuff are commonly intruded by granodioritic sub-
concordant plutons.

€cmv: Mafic volcanic rocks: Thin lenses and layers of dark-greenish-
gray, fine- to medium-grained, lincated, dominantly greenstone
metabasalts with blue-green amphibole + acicular actinolite + chlorite
+ albitic plagioclase + sphene + quartz.

Ta River Metamorphic Suite

€tb: Ta River Metamorphic Suite, undivided: Thousands of feet thick
sequence consisting dominantly of greenish-gray to black, medium- to
coarse-grained, poorly to well lineated, massive to well-layered
amphibolite and amphibole-bearing gneiss and schist. Occupies a
broad outcrop belt between the overlying Quantico Formation on the
west and terminates against the Spotsylvania Fault System on the east.
Includes interlayered biotite gneiss, ferruginous quartzite, and minor
felsic metavolcanic rocks. Intruded by gabbro and granite. Quartz-
epidote lenses and veins are common in amphibole-bearing rocks.
The Ta River rocks have been intruded by plutonic rocks which range
in composition from granite to tonalite.

€ta: Hornblende gneiss and schist: Dominantly dark-greenish-black to
black, medium- to coarse-grained, moderately to well lineated,
moderately foliated, massive to well-banded, commonly ptygmatic,
amphibole gneisses interlayered with biotite gneiss in layers one to
tens of feet thick. Quartz-epidote stringers are common. Mineralogy:
hornblende + quartz + oligoclase + microcline + garnet + chlorite.

€tfq: Ferruginous quartzite: Dark-reddish-gray, fine- to medium-
grained, thinly banded, metamorphosed ironstone as thin discontinu-
ous lenses within the amphibole gneiss. Mineralogy: magnetite +
specular hematite + quartz + spessartine garnet. Associated with
weathered massive sulfide zones (gossan).

€tbg: Quartzo-feldspathic biotite gneiss: Heterogencous layered
sequence consists of salt-and-pepper and segregation-layered biotite
granite gneiss interlayered with dark-gray, medium-grained biotite
schist. Includes lesser amounts of dark-gray to black, fine- to coarse-
grained, thin- to thickly-laminated hornblende gneiss and schist, and
minor quartz-muscovite schist. Mineralogy: quartz + microcline +
plagioclase + biotite + muscovite + epidote + garnet.

Montpelier Metanorthosite

Metamorphosed anorthosite pluton, intrudes Sabot Amphibolite and
Maidens Gneiss. Two phases: coarse-grained, gray, nonfoliated; and
granulated, medium-grained, foliated (Bice and Clement, 1982; and
Clement and Bice, 1982). Mineralogy: coarse plagioclase megacrysts
(25 to 35 cm) constitute 85 to 90% of the total + potassium feldspar +
quartz + clinopyroxene + orthopyroxene + apatite + rutile + ilmenite
+ sphene + biotite + muscovite + garnet + numerous xenoblastic
inclusions, wuralitized pyroxenite, metagabbro (Sabot), and biotite
gneiss (Maidens). The Montpelier Metanorthosite contains xenoliths
identified as altered Maidens lithologies (Clement and Bice, 1982).
Precambrian age 1045 + 10 Ma, U-Pb, zircon (Aleinikoff and others,
1996) interpreted as time of anorthosite crystallization.

State Farm Gneiss

Granodiorite pluton, light-gray, medium-grained, locally migmatitic,
exhibits considerable textural variation, quartzo-feldspathic and
pegmatitic  segregations are common.  Mineralogy: quartz +
amphibole + pyroxene + clinozoisite + garnet + sphene (titanite) +
zircon + magnetite. High titanium content is indicated by ubiquitous
clusters of sphene (titanite) crystals. Ranges from granodiorite to
tonalite, age: 1030 + 94 Ma (Rb-Sr whole-rock analyses by Glover and
others, 1978).

Po River Metamorphic Suite

Ya: Sabot Amphibolite: Approximately 2000 feet (610 m) thick,
interval of amphibolite with interlayered biotite gneiss and schists.
Unconformably overlies the State Farm Gneiss, upper contact with the
Maidens Gneiss is gradational, and is defined by the disappearance of
the interlayered amphibolite (Marr, 1985). The amphibolite is an
equigranular, faintly banded, weakly foliated gneiss. Layers of quartz
and plagioclase in a black hornblende matrix are characteristic.
Fractures filled with epidote and/or chlorite are common. The biotite
gneiss, which correlates with the Maidens gneiss, is dominantly a
biotite-plagioclase-garnet gneiss, but also includes angen gneiss and
migmatite gneiss. Other lithologies include garnet-kyanite-
plagioclase-quartz-potassium  feldspar leucogneiss and local
calesilicate lenses and boudins. The State Farm Gneiss which
underlies the Sabot Amphibolite has been dated at 1031 + 94 Ma
(Glover and others, 1978). The State Farm Gneiss, Sabot
Amphibolite, and Maidens Gneiss all underwent granulite-facies
metamorphism prior to Late Paleozoic (?) retrograde amphibolite-
facies metamorphism (Farrar, 1984). The Sabot Amphibolite has been
intruded by the Montpelier Anorthosite, which is similar to
anorthosites found in the Virginia Blue Ridge Complex. Considered
to be Grenville in age.

Ym: Maidens Gneiss: Several thousand feet thick, heterogeneous
layered sequence, dominantly biotite gneiss, augen gneiss, and
migmatite gneiss. Thin discontinuous mica schist layers, hornblende-

Unnamed granitic intrusives

The eastern part of the Piedmont contains numerous unnamed granite
plutons. Some of these may correlate with rocks along strike to the
northeast, which were mapped as the Falmouth Intrusive Suite by
Pavlides and others (1982). These include both fine- and coarse-
grained granitoid rocks that occur as small plutons, tabular concordant
sills, and lenses. Their compositions range from adamellite through
granodiorite and tonalite. If the correlation with the rocks of the
Falmouth Intrusive Suite is correct, the crystallization age of these
rocks falls in the 300 to 325 Ma range (Pavlides and others, 1982).

ROCKS OF UNCERTAIN AGE

Ultramafic rocks

Scattered small plutons. Consists of light-greenish-gray, moderately
foliated, discontinuous lens-shaped talc schist bodies. Composed of
talc + tremolite or actinolite + chlorite = magnetite.

Metagabbro

Poorly exposed, semiconcordant elongate bodies. Common in the
€tb unit. Dark-grayish-green, medium- to coarse-grained, massive to
foliated, metamorphosed mafic plutonic rocks. Mineralogy: clinopy-
roxene + orthopyroxene + hornblende + plagioclase + magnetite +
garnet.

Gossan

Dark-brownish crumbly clay wad, composed of magnetite + hematite,
represents weathered sulfide mineralization.

Fine Creek Mills granite (Poland, 1976)
fem

Light-gray, medium- to coarse-grained, homogeneous, foliated, flow-
banded granite. Possesses a distinct biotite foliation, which is locally
kinked by plastic flow banding. Mineralogy: microcline + plagioclase
+ quartz + biotite + apatite + garnet + fluorite + zircon.

Flat Rock granite (Poland, 1976)

Light-gray, medium- to coarse-grained, homogeneous, foliated
granite. Mineralogy: microcline + plagioclase + quartz + biotite +
garnet + apatite + fluorite + zircon. Possibly correlates with the Fine
Creek Mills granite.

Pegmatite

Discordant granitic dikes, pods, and irregular masses. Leucocratic,
coarse- to very-coarse-grained. Mineralogy: microcline + albite +
quartz + muscovite + biotite + garnet + tourmaline + sillimanite £
graphite + rutile + ilmenite and zircon. Pegmatites commonly occur
as lenticular bodies intruding the Maidens Gneiss as small sweat
pegmatites throughout the Maidens Gneiss, and as small plutons
within the Ta River Metamorphic Suite.

Mylonite

Includes protomylonite, mylonite, and ultramylonite, as defined by
Sibson (1977). The lithology is highly variable and is dependent upon
the nature of the parent rock, degree of shearing, and the history of the
deformation. The mylonite zones anastomose around lenses of
undeformed rock. Since most contacts are gradational, the contact
with undeformed rock is approximate.

NAMED FAULTS
Spotsylvania Fault System

Originally delineated as an aeromagnetic and aeroradiometric
anomaly and interpreted as a major fault by Neushel (1970). Later
recognized by Pavlides (1980) as a series of discontinuous en echelon
faults. Synthetic Aperture Radar (SAR) imagery revealed the zone to
be an anastomosing 1/3- to 3-km-wide network of subparallel linear
images that coincided with the trace of the aeromagnetic and
aeroradiometric imagery. Discrete shear zones, some less than 10 cm
wide, were observed during this study along the trace of the SAR
imagery. Several of the kinematic indicators indicate dextral shear.
However, the dominant movement is interpreted as low angle
thrusting to the west. To the southwest of the study area the fault trace
is marked by the presence of mylonites.

Hylas Fault Zone

Originally recognized by Bobyarchick (1976) as an anastomosing
network of mylonitic rock approximately 1 mile (1.6 km) wide. The
zone is composed of mylonite and ultramylonite derived from
hornblende gneiss, granite gneiss, biotite gneiss, and granite. Late
Paleozoic ductile shearing produced the pervasive mylonite foliation
(Bobyarchick and Glover, 1979). Superimposed on the mylonite
foliation is a brittle overprint in the form of intense fracturing. Initial
cataclasis within the zone postdates emplacement of the Petersburg
Granite (330 +- 8 My, U-Pb zircon, Wright and others, 1975) and
predates deposition of Triassic-age sedimentation within the Rich-
mond and Taylorsville Basins (Bobyarchick and Glover, 1979).
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biotite-rich lenses and quartzo-feldspathic lenses are common locally.
Other lithologies include feldspar gneiss with calc-silicate lenses.
Mineralogy: gneiss: garnet + biotite + quartz + plagioclase;
leucogneiss: garnet + plagioclase + potassium feldspar; amphibole
schists: clinopyroxene + hornblende + plagioclase + amphibole,
biotite + garnet + sillimanite + quartz + potassium feldspar; granulite
gneisses (as lenses within amphibolite facies rocks): 1) orthopyroxene
+ clinopyroxene, 2) orthopyroxene + garnet + clinopyroxene, as well
as 3) garnet + pyroxene in rocks of intermediate to mafic composition
and 4) potassium feldspar + sillimanite + garnet + biotite + quartz +
plagioclase in aluminous assemblages. Available evidence indicates
that the Maidens is Grenville in age. The Maidens Gneiss has been
intruded by the Middle Proterozoic age Montpelier Metanorthosite
which is lithologically similar to the Grenvillo-age Roscland
Anorthosite in the Virginia Blue Ridge (Herz and Force, 1984).

Granite and gneiss complex

P:Ygrn: Several hundred feet thick granite and gneiss complex. Consists

dominantly of light-gray to leucocratic medium- to coarse-grained,
migmatitic paragneiss. Unit composed of interlayered biotite-rich and
quartzo-feldspathic zones. Includes lesser amounts of biotite schist,
muscovite schist, and thin discontinuous amphibole-rich lenses and
layers. Unit intruded by numerous granitic plutons to the south of
mapped arca. Mineralogy: biotite + muscovite + plagioclase +
potassium feldspar + quartz + garnet + hornblende.

P:Ya: Thin, discontinuous lenses and layers of hornblende schist and

amphibolite. Composed of hornblende + quartz + oligoclase + epidote
+ chlorite.
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thrust faults: T on the upper plate, tick marks indicate dip direction;
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