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EXPLANATION OF MAP SYMBOLS

CONTACTS, FAULTS AND OTHER FEATURES

Note for dikes and veins in map area

Many dikes and veins are unlabeled or are too small to be easily found on this 100K-scale map in
PDF or paper format. Specific dikes and veins can be searched in the MapUnitLines FeatureClass
in the GeMS database. For site specific investigations, the GeMS database should be used in
conjunction with the best available scale source map.

—— - inferred contact, dotted where concealed, ? where uncertain

mn e wnwm— jnferred gradational contact

———2n inferred fault, dotted where concealed

--1--;--- inferred normal fault, dotted where concealed, ball on downthrown side
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inferred strike-slip fault: right lateral, dotted where concealed, ? where uncertain
diabase dike inferred, dotted where concealed

- -o- diabase dike inferred from aeromagnetic data

—— ---.  Jd2 diabase dike, dotted where concealed

CzMzqv inferred quartz veins and breccia, dotted where concealed, ? where uncertain

CZwgs layer inferred, dotted where concealed

trace of anticline hingeline inferred, dotted where concealed

trace of antiform hingeline inferred, dotted where concealed

__*_ ....... trace of syncline hingeline inferred, dotted where concealed
——*— -------- trace of synform hingeline inferred, dotted where concealed
L trace of overturned anticline hinge inferred, dotted where concealed

. . SO trace of overturned syncline hinge inferred, dotted where concealed
—Ar trace of overturned antiform hinge inferred, dotted where concealed
— trace of overturned synform hinge inferred, dotted where concealed
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Compiled Bedrock Geologic Map of the Raleigh 30’ x 60’ Quadrangle (Raleigh 100K), North Carolina
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Cartographic representation by Michael A. Medina and Heather D. Hanna

Index of geologic mappers provided as an inset map.
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DESCRIPTION OF MAP UNITS

LATEST PERMIAN TO EARLY CENOZOIC ROCKS

FAULT ROCKS

CzMzqv - vein quartz and quartz breccia (Mesozoic to Cenozoic) - White to light gray, coarse-crystalline, highly fractured and cataclastic
vein quartz. Typically associated with shear zones; locally contains sericite and/or chlorite phyllonite clasts. Down-dip slickenline lineation
common on fracture planes. Locally contains/includes subhedral quartz crystals as vein infilling in the Oxford 7.5-minute quadrangle. May be
equivalent to CzMzsc in Henderson 100K.

my - Mylonite and mylonite gneiss (Paleozoic-Neoproterozoic) - Recrystallized mylonite and thinly layered ribbon gneiss along Falls Lake
fault.

INTRUSIVE ROCKS (UNMETAMORPHOSED)

Jd - Diabase (Jurassic) - Steeply dipping to vertical dikes of dark green-black or gray to bluish-black or black, melanocratic, slightly to severely
weathered, fine- to medium-crystalline diabase that may be olivine-, magnetite-, and ilmenite-bearing. Weathers to tan-gray, spheroidally
rounded, dense boulders and cobbles or punky cobbles and pebbles that can be traced along strike when outcrop is absent. Locally porphyritic
with phenocrysts of plagioclase. Typically present as dikes up to 30 m (100 ft) wide. Mapped partly on the basis of aeromagnetic signature
(e.g. Parker, 1979).

Jd2 - Two-pyroxene diabase (Jurassic) - Steeply dipping to vertical, gray to bluish-black, medium-crystalline and typically plagioclase
porphyritic, olivine-free augite + pigeonite diabase commonly containing quartz and/or alkali feldspar granophyre. Contains magnetite.

TRIASSIC SEDIMENTARY ROCKS OF THE NEWARK SUPERGROUP

DEEP RIVER BASIN

DURHAM SUBBASIN

LITHOFACIES ASSOCIATION I

Trcsc - Pebbly sandstone of the Chatham Group Lithofacies lll (Triassic) - Reddish-brown to dark brown, irregularly bedded, poorly sorted,
coarse-grained lithic, feldspathic sandstone; locally contains laterally discontinuous pebble and cobble trains and lag gravels.

Trcec - Conglomerate of the Chatham Group Lithofacies lll (Triassic) - Reddish-brown to dark brown, irregularly bedded, poorly sorted,
cobble to boulder conglomerate. Muscovite is rare to absent in the very coarse-grained to gravelly matrix. An arbitrary cut-off of greater than 50
percent conglomerate distinguishes this facies from Trcs/c. Clasts are chiefly miscellaneous felsic and intermediate metavolcanic rocks, quartz,
epidote, bluish- gray quartz crystal tuff, muscovite schist, and rare metagranite material. Maximum clast diameters are in excess of 2 m locally.
Trcs - Interbedded sandstone and pebbly sandstone of the Chatham Group Lithofacies Il (Triassic) - Reddish-brown to dark brown,
irregularly bedded to massive, poorly to moderately sorted, medium- to coarse-grained, muddy lithic arkose, with occasional, matrix-supported
granules and pebbles or as 1-5 cm thick basal layers. Muscovite is common to absent. Occasional bioturbation is usually surrounded by
greenish-blue to gray reduction halos. Beds are tabular, 1-3 m thick, with good lateral continuity. Unit grades eastward into Trcs/c.

Tres/c - Sandstone with interbedded conglomerate of the Chatham Group Lithofacies Il (Triassic) - Reddish-brown to dark brown,
irregularly bedded, poorly sorted, coarse-grained to pebbly, muddy lithic sandstone with interbedded pebble to cobble conglomerate. Muscovite
is rare to absent in the matrix. Well-defined conglomerate beds distinguish this unit from conglomerate basal lag gravels of Trcs. An arbitrary
cut-off of less than 50 percent conglomerate distinguishes this facies from Trcc conglomerate. Conglomerate beds are channel-shaped and
scour into the underlying sandstone beds. Unit grades eastward into Trcc.

TrcsCL - Interbedded sandstone and pebbly sandstone with chert and limestone of the Chatham Group Lithofacies lll (Triassic) -
Interbedded sandstone and pebbly sandstone with chert and limestone. Unit contacts are based on Wheeler and Textoris (1978).

LITHOFACIES ASSOCIATION Il

Tres/si2 - Sandstone with interbedded siltstone of the Chatham Group Lithofacies Association Il (Triassic) - Cyclical depositional
sequences of whitish-yellow to grayish-pink to pale red, coarse- to very coarse-grained, trough cross-bedded lithic arkose that fines upward
through yellow to reddish-brown, medium- to fine-grained sandstone, to reddish-brown, burrowed and rooted siltstone. Bioturbation is usually
surrounded by greenish-blue to gray reduction halos. Coarse-grained portions contain abundant muscovite, and basal lag gravels consist of
clasts of quartz, bluish-gray quartz crystal tuff, and mudstone rip-ups.

Tresils - Siltstone with interbedded sandstone of the Chatham Group Lithofacies Association Il (Triassic) - Reddish-brown, extensively
bioturbated, muscovite-bearing, siltstone interbedded with tan to brown, fine- to medium-grained, muscovite-bearing, arkosic sandstone, usually
less than one meter thick. Siltstones can contain abundant, bedded, calcareous concretions (interpreted as caliche) and iron nodules.
Bioturbation is usually surrounded by greenish blue to gray reductions halos.

Tres/si2CL - Sandstone with interbedded siltstone with chert and limestone of the Chatham Group Lithofacies Association Il (Triassic)
- Arkosic sandstone, sandstone and siltstone with local occurrence of chert and less common limey sediments and nodular and thin limestones.
Unit contacts are based on Bain and Harvey (1977) and Wheeler and Textoris (1978).

Trcsi/sCL - Siltstone with interbedded sandstone with chert and limestone of the Chatham Group Lithofacies Association Il (Triassic) -
Mainly siltstone with local occurrence of chert and less common nodular and thin limestone. Unit contacts are based on Bain and Harvey
(1977) and Wheeler and Textoris (1978).

Tres/si2CO - Sandstone with interbedded siltstone with coal of the Chatham Group Lithofacies Association Il (Triassic) - Arkosic
sandstone, sandstone and siltstone with local occurrence of thin coal and shale layers. Unit contacts are based on Bain and Harvey (1977)
figure 24 and Bain and Brown (1980) figure 4.

LITHOFACIES ASSOCIATION |

Tres/si1 - Sandstone with interbedded siltstone of the Chatham Group Lithofacies Association | (Triassic) - Pinkish-gray, light-gray, and
light-tan; fine- to coarse-grained, micaeous, slightly clayey, moderately poor to moderately well sorted, subangular to subrounded arkose and
lithic arkose; maroon, very silty, micaeous, moderately well-sorted, fine-grained sandstone, and dark red to reddish brown, massive, and thickly
laminated, bioturbated, micaceous to very micaceous siltstone and mudstone. Muscovite flakes up to 3 mm in diameter are common especially
in the siltstone. In the arkose and lithic arkose, fine flakes of biotite are common as an distinctive accessory mineral. Randomly oriented or
vertical cylindrical structures, often filled with pale green, fine-grained quartz sandstone are interpreted to be burrows. Bedding, where
observed, is parallel to slightly wavy, occurring as thin laminations or thick beds (0.5-5 cm).

OTHER UNITS OF THE DURHAM SUBBASIN

Trsc - Silicified cataclasite (Triassic) - Tan, tan-brown, and white silicified cataclasite commonly stained with hematite or limonite and/or
displaying hematite-filled fractures. Other fractures are infilled with idiomorphic quartz crystals or massive milky quartz. Commonly contains
angular clasts of Triassic sedimentary rocks and highly silicified and foliated crystalline rocks along the Jonesboro normal fault.

Trcc-m - Conglomerate of the Chatham Group in the Merry Oaks area (Triassic) - Reddish-brown to dark brown, irregularly bedded, poorly
sorted, cobble to boulder conglomerate. Clasts are chiefly miscellaneous felsic and intermediate metavolcanic rocks and quartz. Typically
present adjacent to border faults. Present as a very small polygon adjacent to Jordan Lake in the west-central edge of map.

MISSISSIPPIAN TO PERMIAN INTRUSIVE ROCKS

ROLESVILLE BATHOLITH

PPrge - Granitoid facies e (Permian-Pennsylvanian) - Fine- to medium-crystalline, non-porphyritic, locally foliated muscovite +/- biotite +/-
garnet leucogranite and granite. Cl = 4-10. Occurs with profusion along the eastern margin of the Rolesville main phase in the Bunn East
quadrangle and sporadically elsewhere, notably near and within pluton reentrants, intermingled with sillimanite-muscovite schist. Locally
contains pegmatite dikes, and quartz-muscovite greisen in the Bunn East quadrangle.

PPrgn - Bunn granitoid (Speer, 1994) (Permian-Pennsylvanian) - Massive, medium- to coarse-crystalline biotite + muscovite granitoid,
identical to the Rolesville granitoid (PPrgd) except containing accessory monazite. Zoned pegmatite dikes with smoky quartz relatively
common.

PPrgt - Mitchell granitoid (Speer, 1994) (Permian-Pennsylvanian) - Massive, medium-crystalline (1-4 mm) leucocratic (Cl = 5) biotite +
muscovite monzogranite to granodiorite. Distinguished by white feldspars and overall white color.

PPrgv - Averette granitoid (Speer, 1994) (Permian-Pennsylvanian) - Massive, coarse-crystalline biotite +/- muscovite granitoid, having
abundant subidiomorphic orange K-feldspar megacrysts to 1 cm. Locally foliated near western margin of batholith.

PPrgd - Rolesville granitoid (Permian-Pennsylvanian) - Fine to coarse-crystalline, but primarily medium-crystalline equigranular to
moderately porphyritic (very rarely megacrystic), rarely foliated, pink or salmon and white biotite +/- muscovite monzogranite. Commonly has an
almost idiomorphic fabric with well-formed K-feldspar and plagioclase crystals. Cl = 5-12. Contains common biotite schlieren and local biotite
crystal clots. Pegmatite dikes and pods are extremely common; locally, isolated xenocrysts of alkali feldspar 1-4 cm in length also occur. Unit
also contains relatively common xenoliths of Raleigh and Warren terrane country rocks. Less commonly contains autoliths of fine granodiorite or
tonalite and may display igneous layering between biotite-rich and biotite-poor phases. Weathered surfaces are commonly nubbly, friable and/or
cavernous. Rolesville main phase of Speer (1994).

PPrgc - Lineated Rolesville granitoid (Permian-Pennsylvanian) - Fine to medium-crystalline, light-gray to light pink, lineated muscovite-
biotite granite. Locally contains garnet. Biotite steaks form the lineation. Some layers are coarser crystalline. Cut by numerous pegmatite and
aplite stringers.

PPrgs - Lassiter granitoid (Speer, 1994) (Permian-Pennsylvanian) - Fine-crystalline light gray biotite-muscovite monzogranite. Cl = 10.
PPrgm - Marks granitoid (Speer, 1994) (Permian-Pennsylvanian) - Massive, medium-crystalline (1-3 mm), commonly porphyritic biotite-
muscovite granitoid. Cl = 3. Contains K-feldspar to 5 mm.

PPrgal - Archers Lodges granitoid (Speer, 1994) (Permian-Pennsylvanian) - Coarse-crystalline biotite monzogranite with K-feldspar
megacrysts up to 3 cm long.

CASTALIA PLUTON

PPcga - Granitoid facies a (Permian-Pennsylvanian) - Moderately K-feldspar porphyritic, medium- to coarse-crystalline, buff weathering,
white or pink and white, unfoliated biotite granite and monzogranite. Constitutes the main body of the Castalia pluton. CI = 10.

PPcgb - Granitoid facies b (Permian-Pennsylvanian) - Medium- to coarse-crystalline, equigranular, unfoliated white, gray and pale pink
biotite +/- garnet +/- muscovite granite and leucogranite. Locally contains magnetite. Cl =5-10. Occurs along the margins of the Castalia
pluton.

OTHER PLUTONIC ROCKS

PPacg - Avents Creek granite (Permian-Pennsylvanian) - Leucocratic (Cl = 1-5), light gray to pinkish gray, fine to medium-crystalline,
composed chiefly of quartz, microcline perthite, and granophyre. Low color index, abundance of perthitic alkali K-feldspar, and plagioclase
occuring almost entirely as a component of perthite are characteristic of this hypersolvus granite. Has accessory biotite, garnet, magnetite, and
muscovite. Generally massive outcrops, but locally foliated near wall-rock contacts. Forms a large northeast-trending pluton in the southwest
corner of the Raleigh 100k sheet.

PPwg - Muscovite-biotite granite of Wyatt pluton (Permian-Pennsylvanian) - Very light gray, medium-crystalline, muscovite-biotite
monzogranite and pinkish-gray, medium- to coarse-crystalline, muscovite-biotite monzogranite. Presence of muscovite (less abundant than
biotite) and accessory garnet are distinctive. Granite is foliated, and inclusions of gneiss of the Raleigh terrane are common.

PPlbg - Lake Benson Pluton (Permian-Pennsylvanian) - Medium-crystalline, locally porphyritic biotite granite. May contain white mica,
epidote, allanite, and zircon.

PPsg - Sims monzogranite (Permian-Pennsylvanian) - The Sims pluton is a composite body with two major facies. The Conner granitoid
facies is coarse-crystalline, inequigranular, megacrystic, very pale orange to grayish-orange monzogranite with abundant perthitic microcline
crystals up to 5 cm across. The crystal matrix is plagioclase and biotite with local alteration to muscovite, chlorite, epidote, and rutile. The Sims
facies is coarse-crystalline, equigranular, biotite monzogranite in which the K-feldspars are smaller is size than in the megacrystic Conner
granitoid facies. Accessory minerals are apatite, monazite, thorite (?), and zircon. An area of greisen in the southwest portion of the Sims
pluton consists primarily of muscovite and quartz rock with muscovite:quartz ratios ranging from 90:10 to 10:90. See Speer (1996).

PM(?)fgn - Foliated and mylonitic granitic gneiss (Permian-Mississippian) - Granitic and leucogranitic gneiss. Commonly mylonitic and
locally lineated. Includes sparse hornblende gneiss and pegmatite.

ROANOKE RAPIDS TERRANE
CZpy - Sheared rocks of the Hollister fault zone (Cambrian-Neoproterozoic) - Light gray, light tan, and pale green, very fine grained, very
thinly foliated, locally crenulated muscovite +/- chlorite phyllonite. Locally includes sheared metavolcanic rock. Hollister fault zone phyllonite.

SPRING HOPE TERRANE

META-INTRUSIVE UNITS

PzZphg - Powhatan granitoid (Paleozoic-Neoproterozoic) - Medium- to coarse-crystalline, light-gray to pale-pink, massive to slightly foliated
granitoid composed of quartz, plagioclase, K-feldspar, muscovite, biotite, epidote, chlorite, and garnet. Locally, contains clusters of biotite and
muscovite.

PzZlg - Lucama granitoid (Paleozoic-Neoproterozoic) - Tan to pink, coarse-crystalline granite. Composed of K-feldspar, plagioclase, quartz,
and biotite. The granitoid is found in the extreme southwest corner of the mapped area along Black Creek.

PzZpg - Pythian granitoid (Paleozoic-Neoproterozoic) - Medium- to coarse-crystalline, light-gray to pale-pink, massive to slightly foliated
granitoid composed of quartz, plagioclase, muscovite, biotite, and garnet. Locally clusters of biotite and muscovite.

PzZglg - Glen Laurel granitoid (Paleozoic-Neoproterozoic) - Medium- to coarse-crystalline, light-gray to pale-pink, massive to slightly
foliated granitoid composed of quartz, plagioclase, muscovite, biotite, and garnet. Locally clusters of biotite and muscovite.

PzZg - Granitoid (Paleozoic-Neoproterozoic) - Medium- to coarse-crystalline, light-gray to pale-pink, massive to slightly foliated granitoid
composed of quartz, plagioclase, muscovite, biotite, and garnet. Locally clusters of biotite and muscovite.

PzZng - Nottingham granitoid orthogneiss (Paleozoic-Neoproterozoic) - Streaky to weakly layered, generally moderately well-foliated,
locally porphyritic, tan, light brown, or brownish-orange biotite granitic orthogneiss. Contains local biotite-rich enclaves that may be xenoliths;
epidote, titanite, and white mica are interpreted as products of metamorphism and/or low-temperature alteration.

CZsbg - Biotite granitic orthogneiss (Cambrian-Neoproterozoic) - Medium-crystalline, weakly layered, weakly porphyritic well-foliated
granitic gneiss. Relict phenocrysts are K-feldspar; also contains white mica, epidote, and titanite.

METAVOLCANIC AND METASEDIMENTARY UNITS

CZss - Metasiltstone (Cambrian-Neoproterozoic) - Fine-crystalline, yellowish-gray to greenish-gray metasiltstone. Composed of quartz,
plagioclase, muscovite, and chlorite. Accessory minerals include titanite, epidote, apatite, and magnetite (?). Lacks well-defined bedding
planes.

CZfmv - Felsic metavolcanic rocks (Cambrian-Neoproterozoic) - Includes distinctive bluish, gray, or white weathering, thinly layered and
locally strongly fissile fine-crystalline rocks consisting predominantly of very strongly recrystallized mosaic matrix of very fine quartz + sodic
plagioclase +/- microcline crystals.

CZsmv - Mafic phyllite and greenstone (Cambrian-Neoproterozoic) - The unit consists of interlayered mafic and felsic phyllite and
greenstone. Greenstone makes up approximately 5-10% of the unit and occurs as concordant and discordant bodies reaching 1.5 min
thickness. In the Spring Hope quadrangle, quartz + epidote greenstone is a local marker horizon (Stetler, 1997). Where covered by Coastal
Plain sediments, the mapped distribution of this unit is based partly on geophysical data.

CZsmv1 - Meta-andesite (Cambrian-Neoproterozoic) - Meta-andesite that is interbedded with felsic metavolcanic and metasedimentary units
and includes common alteration minerals of chlorite, epidote, and quartz.

CZsmv2 - Metabasalt (Cambrian-Neoproterozoic) - Metabasalt that is interbedded with felsic metavolcanic and metasedimentary units.
CZsmv3 - Mafic metavolcanic rocks (Cambrian-Neoproterozoic) - Includes massive fine to medium-crystalline epidote + chlorite + actinolite
+ albite greenstone; chlorite phyllite and schist; weakly to non-foliated, medium to coarse-crystalline amphibolite consisting of hornblende and
intermediate plagioclase, with or without epidote/clinozoisite and Fe-Ti oxide minerals; and metabasalt with relict igneous texture, plagioclase
phenocrysts, and local quartz +/- epidote amygdules. Locally includes quartz-epidote rock containing various mixtures of hornblende,
plagioclase, epidote/clinozoisite, quartz, chlorite, and opaque minerals. Also includes very rare metagabbro. In the zone of hornfels adjacent to
granite plutons, mafic metavolcanic rocks are typically fine- to medium-crystalline, dense unfoliated rocks consisting of hornblende (and/or
actinolite), epidote (or clinozoisite), plagioclase, titanite, Fe-Ti oxide minerals, and locally quartz and/or chlorite. Plagioclase may be twinned or
untwinned.

CZsmv4 - Mafic tuff and intrusive rock (Cambrian-Neoproterozoic) - Medium- to coarse-crystalline, medium to dark green mafic tuff
(possibly metabasalt), mafic lithic tuff and mafic intrusive rock. The body at NC Hwy 97 in the Middlesex quadrangle contains quartz-tourmaline
rock.

CZsmv5 - Mafic metavolcanic (Cambrian-Neoproterozoic) - Mainly chlorite +/- muscovite phyllite with lesser greenstone and sparse epidote-
rich quartzofeldspathic rocks.

CZsa - Argillite (Cambrian-Neoproterozoic) - Very fine-crystalline, light gray to light olive gray laminated argillite. Chlorite +/-muscovite, and
+/- graphite (?) layers generally less than 1 mm thick alternate with thicker quartz-rich layers in the Middlesex, Stancils Chapel, Selma, and
Flowers quadrangles. Includes muscovite phyllite, slate, and sparse granular quartz-epidote rock and crystal tuff in the Bunn East quadrangle.
Locally phyllitic with thinly laminated to massive mudstone in the Zebulon quadrangle. Laminated chlorite phyllite, metaconglomerate, and
metagraywacke (?) are locally interbedded with the argillites in the Spring Hope quadrangle. In areas adjacent to the Rolesville batholith,
contact metamorphism has produced hornfelsic and schistose rocks including some with porphyroblasts of garnet, staurolite, andalusite, and/or
sillimanite (Gaughan, 1999).

CZsph - Sericite phyllite (Cambrian-Neoproterozoic) - Fine-crystalline, white to light-gray phyllite or schist; typically with strongly developed
crenulation cleavage. Locally includes felsic metavolcanic rocks and quartz-epidote rock. Unit is interpreted to be product of alteration of CZsfv
unit. In the Lake Wheeler quadrangle, the unit is a grayish-green muscovite phyllite and phyllonite commonly with lesser amounts of chlorite
and sparse garnet.

CZsxph - Crystal phyllite (Cambrian-Neoproterozoic) - Quartz crystals are conspicuous in the quartz crystal phyllite.

CZsphg - Muscovite schist and sericite phyllite (Cambrian-Neoproterozoic) - Fine-crystalline, white to light gray phyllites or schist.
Composed of white mica with minor quartz and garnet. Locally contains tourmaline and abundant opaque minerals. Contains minor layers of
chlorite phyllite and mafic metavolcanic rocks east of NC Highway 39.

CZsfv - Fine-crystalline felsic volcanic rock (Cambrian-Neoproterozoic) - Relict aphanitic, gray, quartzofeldspathic, metavolcanic rock
interpreted as metamorphosed vitric and vitric crystal tuff. Locally includes felsic lithic tuff with disseminated pyrite, for example west of the
Neuse River in the Selma quadrangle. Felsic metavolcanic rocks are commonly altered.

CZsdyv - Dacitic metavolcanic rocks (Cambrian-Neoproterozoic) - Distinctive bluish, gray, or white weathering, thinly layered and locally
strongly fissle fine-crystalline rocks consisting predominantly of very strongly recrystallized mosaic matix of quartz + plagioclase +/- microcline
crystals. Relict phenocrysts are present. Locally rock is vitreous on fresh surface and is distinctly hornfelsic near the margin with Rolesville
batholith. Chemistry data indicate that the rocks are dacitic. Interpreted to be pyroclastic or lava origin. Locally identified as "bluestone" due to
distinctive bluish color.

CZsu - Metavolcanic rocks and phyllite undivided (Cambrian-Neoproterozoic) - Includes chlorite +/- epidote phyllite, muscovite phyllite,
greenstone, and quartz-feldspar-white mica phyllite. Also includes muscovite +/- chlorite schist. Locally phyllonitic. Toward the north, includes
granite, locally mylonitic granitic gneiss, and pegmatite.

CZsxt - Metamorphosed crystal tuff — interlayered with other low-grade metamorphic rocks (Cambrian-Neoproterozoic) - Fine- to
medium-crystalline, light-gray felsic metavolcanic rock containing phenocrysts of quartz and/or feldspar, locally up to 0.5 cm in size. Contains
interlayers of mafic rock in the Middlesex quadrangle.

CZslt - Laminated epiclastic rocks and felsic lithic-crystal metatuff (Cambrian-Neoproterozoic) - Medium- to coarse-crystalline, light-gray
laminated rock. Consists of flattened pumice lapilli, quartz crystals, and layers of relict sediment in a matrix of quartz, feldspar, and mica.
Locally phyllitic. Felsic epiclastic metasandstone and fine-crystalline metasandstone interlayered with crystal and crystal-lithic metatuff. Many
of the crystals are well rounded suggesting reworking.

CZspe - Muscovite phyllite and tuff - Dominantly white mica phyllite or fine schist, locally displaying penetrative crenulation cleavage. Locally
contains flattened and disk-shaped relict quartz phenocrysts 2-5 mm in diameter. Locally includes quartz-epidote rock, metamorphosed
siltstone, mudstone, graywacke, or impure quartzite. Also includes metamorphosed medium- to coarse-crystalline, laminated epiclastic rocks or
lithic-crystal dacitic tuff containing local flattened pumice lapilli and/or quartz crystals. Interpreted to have mixed dacitic pyroclastic and
volcaniclastic sedimentary protoliths.

CZspha - Altered phyllite (Cambrian-Neoproterozoic) - Altered (sericitization, silicification, and pyritization alteration) phyllite that contains
chloritoid and concordant zones of massive quartz in the Stancils Chapel quadrangle.

CZsqms - Quartz-muscovite schist (Cambrian-Neoproterozoic) - Medium-crystalline, white to light-gray, quartz-muscovite schist.
Commonly contains pyrite disseminated and locally segregated into layers parallel to the schistosity. Includes very minor chlorite schist,
quartzite, and intermediate metavolcanic rock. Commonly with well-developed small-scale folding. Contains quartz pods and quartz veins.
Pods and clusters of kyanite are present locally. In places, kyanite is concentrated parallel to cleavage.

CZsqk - Quartz-kyanite Rock (Cambrian-Neoproterozoic) - Dense, massive, white quartzose rock containing disseminated kyanite and
minor muscovite. Some areas shown as CZsqk consist of float boulders.

CZsbgn - Biotite gneiss (Cambrian-Neoproterozoic) - Predominantly fine-crystalline, white to pale-pink felsic gneiss with scattered biotite
flakes. The felsic gneiss is interpreted as metatuff containing rock fragments parallel to the direction of foliation.

CZsqfg - Quartzofeldspathic gneiss and schist (Cambrian-Neoproterozoic) - Predominantly fine- to medium-crystalline, white, pale pink, or
light gray, well foliated, quartzofeldspathic gneiss, commonly with scattered biotite flakes. Contains interlayers of light-gray to pale-pink felsic
gneiss, white to gray, fine-crystalline muscovite schist, quartz-muscovite schist, biotite schist, and greenish-black to black amphibolite. In the
Powhatan, Clayton, and Flowers quadrangles, some layers contain abundant plagioclase crystals and sparse white lithic fragments elongate
parallel to foliation. Interpreted as metatuff. Metamorphic grade appears to increase toward the north.

Zsbmfg - Mill Creek gneiss (Neoproterozoic) - Fine- to medium-crystalline, light olive gray to gray, schistose rock containing abundant
plagioclase crystals and quartz. The unit is more predominantly biotite-muscovite-felsic gneiss. Crystals are particularly prominent on
weathered surfaces. Contains pyrite, locally. Includes discontinuous, narrow elongated, and pod-like lenses of very fine-crystalline, very finely
striped felsic rock enveloped in a biotite-rich schist. Gneiss from Mill Creek area in the Flowers quadrangle yields a U/Pb age of 620 +/- 9 Ma
(Goldberg, 1994).

CZgmbs - Garnet-muscovite-biotite schist (Cambrian-Neoproterozoic) - Medium-crystalline, gray to black muscovite-biotite schist
containing small scattered pink garnet, and locally, staurolite porphyroblasts. Contains minor interbedded felsic gneiss, biotite gneiss, and
amphibolite. Near the Rolesville batholith in the Clayton and Flowers quadrangles, Gaughan (1999) cites abundant evidence of thermal
metamorphism.

CZsam - Amphibolite (Cambrian-Neoproterozoic) - Black to greenish black, slightly foliated to lineated and locally schistose amphibolite.
Contains minor interlayered felsic gneiss, biotite gneiss, muscovite schist, and biotite schist. Locally contains chlorite and/or biotite.
Represents higher-grade equivalent of greenschist-facies mafic metavolcanic rocks.

CZsms - Mica schist (Cambrian-Neoproterozoic) - Muscovite +/- biotite schist and phyllite, locally garnet-bearing and crenulated.

CZsbfg - Biotite-feldspar orthogneiss (Cambrian-Neoproterozoic) - Fine- to medium-crystalline, relatively homogeneous rock with biotite
and muscovite and a semi-schistose fabric. Contains abundant relict phenocrysts of heavily sericitized plagioclase which locally preserve relict
idiomorphic outlines. Interpreted as a metamorphosed pluton.

CZsgn - Felsic gneiss (Cambrian-Neoproterozoic) - Pinkish-gray to tan-white, fine- to medium-crystalline poorly to well foliated, weakly
banded microcline-plagioclase-quartz-white mica gneiss and leucogneiss, locally with magnetite.

CZsgs - Mixed gneiss and schist of the high-grade Spring Hope terrane (Cambrian-Neoproterozoic) - Extremely heterogeneous unit
containing metagabbro, metagranite, biotite gneiss, biotite schist, granitic gneiss locally with epidote, hornblende gneiss and amphibolite locally
with epidote or garnet, metapyroxenite, leucogneiss, mafic and calcsilicate hornfels in contact zones of Pennsylvanian-Permian plutons. Also
contains locally crenulated muscovite schist, rarely with garnet and/or staurolite. With sillimanite locally in contact zones. To the south and
west, metamorphic grade decreases, and micaceous rocks become phyllitic. Small intrusions of granite and pegmatite become more profuse
toward the large plutons.

Zmgs - Metasedimentary rocks (Cambrian-Neoproterozoic) - Predominantly metagraywacke and metasiltstone. Also includes minor
metamudstone and metaconglomerate. Metagraywacke may be massive or poorly bedded. Typically shows good relict clastic texture of
medium sand to silt-sized grains of sericitized feldspar and quartz. Metamorphic biotite and epidote are common in the matrix, as is white mica.
As overall relict grain size decreases, white mica increases in abundance. Fine opaque mineral grains are common.

This geologic map, partially supported by the U.S. Geological Survey (USGS), National Cooperative Geologic Mapping Program
under STATEMAP, compiles the entire bedrock portion of the Raleigh 30’ x 60’ Quadrangle (Raleigh 100K) into GeMS (Geologic
Map Schema) in support of the USGS US Geoframework Initiative’s (USGI) vision for a nation-wide, seamless geologic map. This
map supersedes NCGS Open-File Report 2004-02.

Research supported by the U.S. Geological Survey, National Cooperative Geologic Mapping Program under STATEMAP (Award
2022, G22AC00395).
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RALEIGH TERRANE

CZrl - Fine-crystalline leucocratic gneiss (Cambrian-Neoproterozoic) - Very light gray, fine-crystalline, leucocratic epidote-plagioclase-
quartz gneiss, locally containing darker, hornblende-bearing interlayers. Composition suggests volcanic origin.

PzZgg - Gneissic biotite granitoid (Paleozoic?) (Paleozoic-Neoproterozoic) - Foliated biotite granitoid and granitoid orthogneiss

interlayered with Raleigh gneiss. Includes Wake Forest pluton and Greshams Lake pluton.

PzZrgn - Raleigh gneiss (Cambrian-Neoproterozoic) - Mixed unit of mainly fine- to coarse-crystalline, well-foliated, compositionally layered,

and locally lineated biotite granitoid gneiss, and lesser amounts of biotite + hornblende gneiss, biotite schist, white mica +/- sillimanite schist,

metagabbro, and amphibolite. More mafic CZrgn rocks locally contain clinopyroxene or garnet, and locally display hornfelsic texture. CZrgn

also includes leucogranitic gneiss containing garnet and locally magnetite. Unit crosscut by dikes of pink to gray granite pegmatite and white to

gray graphic granite. Also occurs as xenoliths within rocks of the Rolesville batholith.

Zflg Zflg - Falls leucogneiss (Cambrian-Neoproterozoic) - Leucocratic (Cl less than 5) pink-gray to orange-tan, medium-crystalline, weakly to
moderately foliated and strongly lineated, biotite magnetite granitic gneiss.

CRABTREE TERRANE

META-INTRUSIVE UNITS

CZccg - Crabtree Creek gneiss (Cambrian-Neoproterozoic) - Leucocratic (CI=5-10), greenish silver-gray, pink-gray, and tan-pink, medium-

to coarse-crystalline, and well-foliated and lineated, porphyroclastic granitic orthogneiss. Plagioclase, microcline, white mica, biotite, and local

tourmaline form a granoblastic and lepidoblastic mylonitic matrix surrounding up to 1 cm oblate- and rod-shaped porphyroclastic quartz

aggregates. Quartz shapes and white mica define a penetrative, subhorizontal L greater than S tectonite fabric. Irregularly shaped blocks and

horizons of biotite amphibolite are inferred to be enclaves or transposed mafic dikes. Dominates the eastern portion of the pluton, and intrusive

contacts are complexly transposed with the Richland Creek schist in its southern exposures (see Stop 4 in Stoddard and Blake, 1994).

Czglg CZglg - Glenwood leucogranitic gneiss (Cambrian-Neoproterozoic) - Leucocratic (Cl less than 5), gray-white to pink-white, medium-
crystalline and well-foliated and lineated, leucogranitic orthogneiss. Plagioclase, microcline, and white mica form a granoblastic mylonitic matrix

that locally contains white mica and feldspar porphyroclasts and rod-shaped quartz aggregates. Exposed in the northwestern portion of the

pluton adjacent to the Nutbush Creek-Falls Lake faults. Prominent outcrops occur along Glenwood Avenue just east of Lynn Road.

Zmcg - Middle Creek gneiss (Neoproterozoic) - Fine- to coarse-crystalline, gneissic to schistose, locally lineated, mesocratic (Cl less than

30), biotite quartz dioritic to granodioritic gneiss. Interlayered with pink-gray to orange-tan, fine- to medium-crystalline, locally lineated,

leucocratic (Cl less than 10), white mica biotite granitoid gneiss, and fine- to medium-crystalline amphibolitic gneiss.

CZccg

Zmcg

METAVOLCANIC AND METASEDIMENTARY UNITS

CZcwq - White mica quartzitic schist (Cambrian-Neoproterozoic) - Gold-gray to silver-gray, very fine- to fine-crystalline, moderately well-

foliated quartz-biotite and/or chlorite-white mica schist containing sparse to abundant garnet interlayered with silver-white, fine- to medium

grained, moderately foliated white mica-plagioclase-quartz schist.

CZwgs - White mica graphite schist (Cambrian-Neoproterozoic) - Silver-gray to black-gray, fine- to medium-crystalline, well-foliated, and

locally crenulated. White mica, graphite, biotite, and quartz form a schistose lepidioblastic matrix for conspicuous garnet porphyroblasts up to 5

mm in diameter that are commonly replaced by iron- and manganese oxide minerals. Three prominent layers in CZcwq are known as the

Raleigh graphite.

CZspg CZspg - Southwest Prong gneiss (Cambrian-Neoproterozoic) - Leucocratic (Cl less than 5-10), orange-gray and tan-white, dominantly very

fine- to fine- and locally medium-crystalline, poorly to well-foliated depending on mica content. Lithodemic compositional layers vary in biotite

content chiefly in a granoblastic microcline, plagioclase, quartz, and white mica matrix. Locally, horizons are magnetite-bearing. Mylonitic and

ultramylonitic fabric overprint obscures primary features, but the protolith was likely igneous, based on bulk-rock composition.

CZbhg - Biotite +/- hornblende gneiss and schist (Cambrian-Neoproterozoic) - White-gray to black-gray, very fine- to fine-crystalline,

moderately well-foliated, unlayered to moderately layered, biotite +/- hornblende-bearing white mica-quartz-microcline-plagioclase gneiss and

schist. Interlayered with lesser green-black, fine-crystalline moderately foliated plagioclase-chlorite-biotite schist and tan, fine-crystalline,

weakly foliated epidote-hornblende-plagioclase rock.

Cercs CZrcs - Richland Creek Schist (Cambrian-Neoproterozoic) - Mixed unit of silver-gray, fine- to medium-crystalline, well-foliated, pelitic garnet

+ staurolite tourmaline + white mica + biotite schist and tan to white, fine-crystalline, moderately foliated felsic gneiss. Contains thin layers of

graphitic schist similar to CZwgs.

CZhcs - Horse Creek schist (Cambrian-Neoproterozoic) - Silvery gray, coarse-crystalline, well-foliated, lineated and layered, white mica +

biotite schist containing conspicuous porphyroblasts of garnet, kyanite, and minor staurolite.

Zbg Zbg_ - Biotite layered gneiss (Neoproterozoic) - White, gray, and black, compositional layered and well-foliated, biotite-quartz-plagioclase
gneiss.
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FALLS LAKE TERRANE

Zfs - Falls Lake schist (Neoproterozoic) - Variably gray colored, mesocratic, medium- to coarse-crystalline, biotite-white mica-oligoclase-
quartz schist locally having garnet, staurolite, kyanite, and/or chlorite porphyroblasts. Contains pods of metagabbro, amphibolite, and undivided
meta-ultramafic rocks.

Zfut - Talc schist (Neoproterozoic) - White to gray talc-tremolite schist, talc-chlorite schist, and soapstone. Rhombohedral cavities suggest
former presence of a carbonate mineral (ankerite or magnesite?).

Zfus - Serpentinite (Neoproterozoic) - Pale greenish-gray, fine-crystalline, and massive to moderately foliated; contains fibrous tremolite, clots
of magnetite, and minor amounts of talc and dark green, unfoliated, chlorite-actinolite rock.

Zfua - Actinolite rock and actinolite-chlorite schist (Neoproterozoic) - Dark green, schistose to almost massive, splintery rock composed of
actinolite and varied amounts of chlorite; minor amounts of talc and magnetite octrahedra are common.

Zi Zfu - Ultramafic rocks (undivided) (Neoproterozoic) - Variably altered and metamorphosed ultramafic rocks including metapyroxenite,
actinolite-chlorite schist, and talc schist.

Zfa - Amphibolite (Neoproterozoic) - Dark gray to black, fine- to coarse-crystalline, dikes generally parallel to foliation within Zfs country rock.
Zfq - Siliceous rock (Cambrian and (or) Late Proterozoic?) (Neoproterozoic) - Mainly chalcedony with drusy quartz crystals; occurs in
serpentinite at crest of Adam Mountain.

Zpgs - Pebbly paragneiss and schist (Neoproterozoic) - Biotite-muscovite-oligoclase-quartz paragneiss and schist containing rounded
granitoid pebbles. Pebbles are matrix supported and typically sparse. Interpreted as metamorphosed pebbly mudstone or graywacke.
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EASTERNMOST CAROLINA TERRANE

META-INTRUSIVE UNITS

CZpg - Parkers Creek metagranite (Cambrian-Neoproterozoic) - Dark gray (Cl=15-20), generally fine-crystalline , foliated to massive,
garnet-biotite metagranite. Characterized in hand specimen by abundant biotite and conspicuous small garnet porphyroblasts, which give it a
darker appearance than other nearby granite. The main minerals are plagioclase, perthitic microcline, quartz, biotite, garnet, and epidote, with
small amounts of opaque minerals, muscovite, and sphene. The pluton crops out on both sides of Parkers Creek in its middle reaches.

Czcg CZcg - Chalk Level metagranite (Cambrian-Neoproterozoic) - Leucocratic (Cl=5-8), light gray to pinkish white, fine- to medium-crystalline
biotite metagranite. Generally has a distinct foliation with biotite as the main accessory mineral. The granite forms small plutons west of Chalk
Level Church on the eastern side of the Cape Fear River valley and the lower valley of Parkers Creek.

CZsl - Sunset Lake Pluton (Cambrian-Neoproterozoic) - A distinctive porphyritic rock, containing abundant idiomorphic phenochrysts of
sodic plagioclase, beige where fresh, and sparse roundish quartz phenocrysts in a groundmass of a vermicular intergrowth of feldspar and
quartz. Very leucocratic (Cl less than 5) with traces of chlorite, epidote, garnet, titanite, zircon, and opaque minerals.

CZslg - Sycamore Lake greenstone and meta-microdiorite (Cambrian-Neoproterozoic) - Mesocratic (Cl greater than 50), variably light
green, gray-green, and dark black-green, fine- to medium-crystalline rocks containing chlorite, epidote, albite, white mica and minor biotite. Has
a crystalloblastic matrix that locally contains coarse relict plagioclase phenocrysts and porphyroblastic actinolite in greenstone. Equigranular,
finely phaneritic and saussuritized plagioclase and blocky actinolite define the microdiorite. Where foliated, forms white mica chlorite phyllite,
phyllonite, or schist. Occurs as enclaves in Reedy Creek metagranodiorite.

CZpg

CZsl

BEAVERDAM META-IGNEOUS COMPLEX

Zbdi - Beaverdam diorite (Neoproterozoic) - Grayish-white to greenish-white, coarse-crystalline, unfoliated to well-foliated, mesocratic (Cl
less than 40) biotite hornblende metagranodiorite to metadiorite.

Zbgb - Beaverdam gabbro and pyroxenite (Neoproterozoic) - Black and white to greenish black, fine- to medium-crystalline, unfoliated to
well-foliated, melanocratic to hypermelanocratic (Cl greater than 40) metagabbro to metapyroxenite.

Zqdi Zqdi Beaverdam blue quartz diorite (Neoproterozoic) - Buff to green and white, coarse-crystalline, unfoliated, mesocratic (Cl less than 40)
biotite + hornblende metagranodiorite to metadiorite, containing conspicuous crystals of blue quartz.

Zcu - Ultramafic rocks (undivided) (Neoproterozoic) - Variably altered ultramafic rocks including metapyroxenite, actinolite-chlorite schist,
and talc schist.

N

CuU

UMSTEAD META-INTRUSIVE SUITE

Zrcg - Reedy Creek metagranodiorite (Neoproterozoic) - Leucocratic (Cl less than 10), light tan-gray white, bluish-gray white, or pinkish-
white, medium-crystalline, and locally containing porphyritic 2-4 mm blue quartz phenocrysts. Boulder fields and massive outcrops are
xenomorphic to subidiomorphic metagranodiorite or foliated and lineated, protomylonitic to mylonitic metagranodioritic gneiss. Aggregates of
white mica, quartz, plagioclase, and orthoclase highlight the mineral lineation. Locally contains subidiomorphic biotite plates and isolated clots
of epidote and biotite, and is white mica-rich in gneissic layers. Contains enclaves of Sycamore Lake greenstone and microdiorite, and is
crosscut by fine-crystalline aplitic dikes.

CZub - Biotite granitic gneiss (Cambrian-Neoproterozoic) - Mesocratic (Cl less than 35), greenish gray to gray, fine- to medium-crystalline
rocks. Boulder fields and massive outcrops are well-foliated granoblastic gneiss. Biotite is the dominant phyllosilicate, but locally sparse white
mica highlights the foliation. Locally preserves relict plutonic textures and is crosscut by fine-crystalline aplitic dikes.

czuw| CZuw - White mica leucogranitic gneiss (Cambrian-Neoproterozoic) - Leucocratic (Cl less than 5), light tan to tan-white and medium- to
coarse-crystalline, well-foliated granoblastic gneiss that forms boulder fields and massive outcrops. White mica is the dominant phyllosilicate,
but locally sparse biotite highlights the foliation. Locally preserves relict plutonic textures and is crosscut by fine-crystalline aplitic dikes.
CZug - Biotite metagranite (Cambrian-Neoproterozoic) - Leucocratic (Cl less than 10), light tan to pink, medium-crystalline and locally
porphyritic rocks, having biotite plates and 2-4 mm blue quartz phenocrysts. Boulder fields and massive outcrops are xenomorphic to
subidiomorphic biotite metagranite, and minor metadiorite and metagabbro that are locally weakly to moderately foliated and crosscut by fine-
crystalline aplitic dikes (see Stop 5 in Blake et al., 2001).

Zrcg

BUCKHORN DAM META-INTRUSIVE SUITE
CZbg - Meta-granitoid rocks of the Buckhorn Dam intrusive suite (Cambrian-Neoproterozoic) - Dark-colored (CI=15-30), fine- to medium-
crystalline metatonalite, metagranodiorite and metagranite with variably developed foliation; composed mainly of plagioclase, quartz, epidote,
microcline, biotite, and opaque minerals, with minor amounts of sericite sphene, chlorite, and garnet. The more felsic granitoid rocks are
mineralogically and chemically similar to the felsic metavolcanic rocks described below, and are probably their intrusive equivalents. The unit
includes a number of small granitoid bodies, probably originally dikes and plugs, intruding felsic metavolcanic rocks northeast of the main
outcrops of Buckhorn Dam intrusive suite.
CZbcg CZbcg - Buckhorn Creek metagranodiorite and metagranite (Cambrian-Neoproterozoic) - Mixed facies of mesocratic (Cl greater than 25)
dark gray to bluish gray, fine- to medium-crystalline, weakly to moderately foliated garnet-bearing biotite metagranodiorite and metagranite and
leucocratic (Cl less than 10) light pinkish tan to pinkish gray, fine- to medium-crystalline, weakly to moderately foliated and locally magnetite-
bearing biotite metagranite. Exposed in the upper reaches of Buckhorn Creek, as well as in the Martin Marietta Aggregates Fuquay-Varina
Quarry on the adjacent Fuquay-Varina quadrangle. These rocks comprise the Duncan and Burt Creek metagranite bodies and may be
northeastern equivalents of the metamorphosed granitoid rocks of the Buckhorn Dam intrusive suite (CZblg and CZbg) or the Parkers Creek
metagranite (CZpg) exposed to the southeast.
CZbgb-di - Metamorphosed gabbro to diorite of the Buckhorn Dam intrusive suite (Cambrian-Neoproterozoic) - Dark green, fine- to
coarse-crystalline, variably foliated metagabbro and metadiorite composed mainly of epidote, chlorite, hornblende (and/or actinolite),
plagioclase, opaque minerals and minor quartz. The rocks appear to be gradational into granitoids of the Buckhorn Dam intrusive suite.
CZblg - Meta-leucogranite of the Buckhorn Dam intrusive suite (Cambrian-Neoproterozoic) - Leucocratic (Cl less than 5), light-colored,
medium- to coarse-crystalline leucogranite with poorly developed foliation; composed mainly of plagioclase, quartz, and microcline, with minor
amounts of chlorite, sericite, epidote, biotite, and opaque minerals.
CZu - Meta-ultramafic rocks (Cambrian-Neoproterozoic) - Dark green, fine- to coarse-crystalline, semi-schistose to massive rocks
composed mainly of chlorite, actinolite, talc (?), opaque minerals, and epidote, locally with relict clinopyroxene. Rocks occur in three small
areas: two small bodies occur on the western bank of the Cape Fear River and one is associated with (and probably gradational into)
metagabbro just south of the Jonesboro fault near Corinth. The age is uncertain, but the rocks are possibly related to the Buckhorn Dam meta-
intrusive suite.
il CZhb - Meta-hornblendite and hornblende metagabbro (Cambrian-Neoproterozoic) - Greenish-black, medium- to coarse-crystalline,
massive rocks composed mostly of hornblende, with lesser amounts of plagioclase, epidote, biotite, quartz, and opaque minerals. The rocks
occur in four isolated groups of outcrops and residual boulders, on both sides of Avents Creek north of Cokesbury. The largest body is about
250 m across. The occurrences are interpreted to be intrusive plugs. The rocks are mineralogically similar to some rocks of the Buckhorn Dam
meta-intrusive suite but are spatially separated from the main part of the suite and may be unrelated.

CzZbg
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CARY METAMORPHIC SUITE

CZbr1 - Big Lake-Raven Rock schist 1 (Cambrian-Neoproterozoic) - Light tan to white, fine- to medium-crystalline white mica quartzitic
schist containing abundant relict phenocrysts of blue quartz and plagioclase or local white to gray lapilli and rock clasts.

CZbr2 - Big Lake-Raven Rock schist 2 (Cambrian-Neoproterozoic) - Light tan to white, fine- to medium-crystalline, well-foliated white mica
schist containing fragmental textures including white to gray lapilli tephra and rock clasts.

CZbr3 - Big Lake-Raven Rock schist 3 (Cambrian-Neoproterozoic) - Light tan to orange-brown, fine- to medium-crystalline, white mica
schist, phyllite and gneiss. Locally preserves primary volcanic texture, either fragmental or porphyritic. Inferred to have a dacitic volcanic and/
or volcaniclastic protolith. Locally includes layers of Pots Branch greenstone.

CZcbp - Coles Branch phyllite (Cambrian-Neoproterozoic) - Tan-white-orange to dark silvery gray, fine-crystalline, well-foliated and locally
lineated. Mixed mafic and felsic lithodemic compositional layering alternate among white mica phyllite locally containing quartz and plagioclase
phenocrysts, mesocratic white mica-chlorite-biotite phyllite, and locally very fine-crystalline greenstone and chlorite phyllite. Typically, high-
strain mylonitic and/or phyllonitic fabric element overprint, especially adjacent to the Jonesboro normal fault, obscures primary protolith tectures
and contact relationships. These rocks may be metavolcanic or metavolcaniclastic based upon structural and lithodemic position with respect
to the Big Lake-Raven Rock lithodeme. Identifiable, less silicified clasts in Triassic silicified cataclasite typically are this phyllite.

CZpbg - Pots Branch greenstone (Cambrian-Neoproterozoic) - Melanocratic to mesocratic (Cl greater than 50), variably light green, gray-
green and dark black-green, fine- to medium-crystalline rocks containing chlorite, epidote, albite and actinolite, with or without quartz, biotite,
titanite, white mica, and opaque minerals. Has a crystalloblastic matrix that locally contains relict phenocrysts or plagioclase. Where epidote is
abundant, these rocks are hard greenstone, but where sheet silicates predominate they are phyllite. Biotite commonly altered to vermiculite.
CZtca - Turkey Creek amphibolite (Cambrian-Neoproterozoic) -Melanocratic (Cl greater than 65), dark gray-green to black-green, fine- to
medium-crystalline, and moderately to well foliated and locally lineated. Plagioclase, hornblende, biotite, chlorite, and epidote form a
granoblastic to lepidioblastic matrix in amphibolite, biotite amphibolite, and hornblende gneiss. Relict phaneritic textures and crosscutting above
in DMUs are used to identify outcrops of metagabbro, while relict plagioclase phenocrysts are preserved in some fine-crystallline amphibolite
inferred to be metabasalt. Locally contains porphyroblastic hornblende. Units of the Umstead meta-intrusive suite complexly intrude the
amphibolite.

C7rs CZrs - Reedy Creek Lake schist (Cambrian-Neoproterozoic) - Melanocratic (ClI=100), dark green to greenish-tan, medium-crystalline to
porphyroblastic, moderately to well-foliated actinolite chlorite talc schist. Float exposures occur west of Reedy Creek Lake in Umstead State
Park. Protolith may be pyroxenite or peridotite associated with Turkey Creek amphibolite.

Fe - Ironstone float in CZbr1 (Cambrian-Neoproterozoic) - Fe polygons within unit CZbr1 indicate areas that contain float of iron-oxide-rich
rock. Local patches of ironstone float occur in hilltops surrounding Big Lake in Umstead State Park.

CZha - Hydrothermally altered rocks and mineralized zones (Cambrian-Neoproterozoic) - Quartz granofels, epidosite, muscovite-quartz
schist, biotite schist, and iron ore. The rocks contain various combinations of quartz, muscovite, epidote, garnet, biotite, iron oxides, and
manganese oxides. The rocks are fine- to medium-crystalline, and schistose to massive. This unit includes the Buckhorn-type iron-ore
deposits. Interpreted from boulders at the Buckhorn iron mine, the main seams of iron-ore were as much as 2 m thick. Protoliths of the altered
rocks were probably felsic metavolcanic rocks and granite. The age of alteration and mineralization is uncertain, but the rocks are regionally
metamorphosed and appear to be associated with the Avents Creek granitic intrusion or one of the older granites. Hicks (1982) interpreted the
Buckhorn iron deposits as metamorphosed syngenetic volcano-sedimentary exhalatives.

CZmv - Interlayered mafic, intermediate, and felsic metavolcanic rocks (Cambrian-Neoproterozoic) - Mainly dark green to light gray, fine-
crystalline metavolcanic rocks with well-developed schistosity; composed mainly of quartz, feldspar, epidote, chlorite, actinolite, biotite, and
muscovite.

CZcm - limenite-magnetite quartzite (Cambrian and (or) Late Proterozoic?) (Cambrian-Neoproterozoic) - Equigranular, fine- to medium-
crystalline ilmenite-magnetite quartzite with minor hematite and white mica. Opaque minerals locally form "discontinuous laminae and clusters"
(Parker, 1979, p.8). Occurs near U.S. Highway 70 entrance to Umstead State Park.
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- Zdi - Diorite (Neoproterozoic) - Mesocratic (Cl=50), greenish-gray to grayish-green, fine- to medium-crystalline, metamorphosed
hypidiomorphic granular diorite. Major minerals include plagioclase and hornblende. Plagioclase crystals are typically sericitized and
saussuritized. Hornblende is typically altered to chlorite and actinolite masses. May be gabbroic locally.
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