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Base topographic m ap is digital raster graphic im age of the Raleigh W est 7.5-m inute
quadrangle (1994), N orth Carolina S tate P lane N AD 83 m eters coordinate system .

Field data plotted on m ylar copy of Raleigh W est quadrangle from 1968,
revised 1987.  Data digitized and projected on to 1994 quadrangle.
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T he m ajority of pre-Mesozoic rocks in the Raleigh W est Quadrangle have been m etam orphosed from  the chlorite zone of the upper greenschist facies to the staurolite-kyanite zone of the
am phibolite facies during late P aleozoic contractional tectonotherm al activity and early Mesozoic rifting.  O nly late P aleozoic pegm atitic and x enom orphic to subidiom orphic granite sills and
dikes and Jurassic diabase are unm etam orphosed.  Although subjected to low-grade m etam orphism , rocks of the easternm ost Carolina terrane (Cary sequence, P arker 1979; Hibbard et al.,
2002) are locally foliated or cataclastically deform ed during norm al faulting; they preserve relict plutonic and volcanic tex tures that allow for protolith  identification.  As a result of m edium -
grade m etam orphism  and ductile dex tral faulting, rocks of the Crabtree and Raleigh terranes are variably foliated and lineated to the ex tent that structural transposition obscures m any
protolith relationships.  Locally, bulk rock com positions, relict tex tures, and m etam orphic m ineral assem blages indicate igneous and sedim entary origins for these rocks.  In other ex posures,
partitioned high strain produces m ylonitic, ultram ylonitic, and phyllonitic rocks of uncertain protolith affinity.

Metaigneous rocks in all terranes are classified and nam ed using  the nom enclature of the International U nion of G eological S ciences (IU G S ) subcom m ission on the system atics of igneous
rocks after Le Maitre (2002).  Relict igneous tex tures, modal m ineral assem blages, or norm alized m ineral assem blages when whole-rock m ajor elem ent geochem ical data are available,
provide the basis for nam ing m etaigneous lithodem es.  A prelim inary lithodem ic designation is developed here following Articles 31-42 of the N orth Am erican S tratigraphic Code.  Rock
units that lack geochronologic data and stratigraphic facing directions, warrant such a designation.  P ast m aps and lithologic descriptions of Fortson (1958), P arker (1979), and
Farrar (1985a, b) in the Raleigh W est Quadrangle assisted the developm ent of the current m apping results.  Detailed descriptions of som e lithodem ic units are reported in Blake (1994),
Lum pkin et al. (1994), S toddard and Blake (1994), and Blake et al. (2001).

Description of Ma p U nits
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T his geologic m a p wa s funded in pa rt by the U S GS  Na tiona l Coopera tive Geologic Ma pping Progra m

S edim enta ry U nits
Qal - Alluvium :  Tan to light gray, unconsolidated, poorly sorted and stratified deposits of angular to subrounded gravel, sand, silt, and clay in stream  drainages.  Includes
point bars, terraces, and natural levees along larger creek floodplains.  Foliation m easurem ents represent m esoscale crystalline basem ent inliers surrounded by alluvium
too sm all to m ap separately.

Jd – Diabase:  Dark green-black to gray-black, plagioclase and augite aphyric to locally plagioclase phyric diabase that is locally olivine-bearing.  W eathers to tan-gray,
spheroidally rounded, dense boulders and cobbles or punky cobbles and pebbles that can be traced along strike where outcrop is absent.  Red station locations indicate
isolated outcrop or boulder fields of diabase.

Intrusive U nits

Ea sternm ost Ca rolina  T erra ne 
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ЄZrg – Reedy Creek m etagranodiorite:  Leucocratic (CI<10), light tan-gray white, bluish-gray white, or pinkish-white, m edium -grained, and locally containing porphyritic 2-4 m m
blue quartz phenocrysts.  Boulder fields and m assive outcrops are x enomorphic to subidiom orphic m etagranodiorite or foliated and lineated, m ylonitic granodioritic gneiss.
Aggregates of white m ica, quartz, plagioclase, and orthoclase highlight the m ineral lineation.  Locally contains subidiom orphic biotite plates and isolated clots of epidote and biotite,
and is white m ica-rich in gneissic layers.  Contains enclaves of S ycam ore Lake greenstone and m icrodiorite, and is crosscut by fine-grained aplitic dikes.

ЄZuw – W hite m ica leucogranitic gneiss:  Leucocratic (CI<5), light tan to tan-white and m edium - to coarse-grained, well foliated granoblastic gneiss that form s boulder
fields and m assive outcrops.  W hite m ica is the dom inant phyllosilicate, but locally sparse biotite highlights the foliation.  Locally preserves relict plutonic tex tures
and is crosscut by fine-grained aplitic dikes.

ЄZug – Biotite m etagranite:  Leucocratic (CI<10), light tan to pink, m edium -grained and locally porphyritic rocks, having biotite plates and 2-4 m m  blue quartz
phenocrysts.  Boulder fields and m assive outcrops are x enom orphic to subidiom orphic biotite m etagranite, and m inor m etadiorite and m etagabbro that are locally
weakly to moderately foliated and crosscut by fine-grained aplitic dikes (see S top 5 in Blake et al., 2001).

ЄZub – Biotite granitic gneiss:  Mesocratic (CI<35), greenish gray to gray, fine- to m edium -grained rocks.  Boulder fields and m assive outcrops are well foliated
granoblastic gneiss.  Biotite is the dom inant phyllosilicate, but locally sparse white m ica highlights the foliation. Locally preserves relict plutonic tex tures and is
crosscut by fine-grained aplitic dikes.

Meta volca nic U nits
ЄZslg – S ycam ore Lake greenstone and m eta-m icrodiorite:  Mesocratic (CI>50), variably light green, gray-green, and dark black-green, fine- to m edium -grained rocks
containing chlorite, epidote, albite, white m ica and m inor biotite.  Has a crystalloblastic m atrix  that locally contains relict porphyritic plagioclase and porphyroblastic
actinolite in greenstone.  Equigranular, finely phaneritic and sausseritized plagioclase and blocky actinolite define the m icrodiorite.  W here foliated, form s white m ica
chlorite phyllite, phyllonite or schist.  Form s enclaves in the Reedy Creek m etagranodiorite.

ЄZtca – T urkey Creek am phibolite:  Melanocratic (CI>65), dark gray-green to black-green, fine- to m edium -grained, and m oderately to well-foliated and locally lineated.
P lagioclase, hornblende, biotite, chlorite, and epidote form  a granoblastic to lepidioblastic m atrix  in am phibolite, biotite am phibolite, and hornblende gneiss.  Relict
phaneritic tex tures and cross-cutting relationships are used to identify outcrops of m etagabbro, while relict plagioclase phenocrysts are preserved in som e fine-grained
am phibolite inferred to be m etabasalt.  Locally contains porphyroblastic hornblende.  U nits of the U m stead m etaintrusive suite com plex ly intrude the am phibolite.

ЄZrs – Reedy Creek Lake schist:  Melanocratic (CI=100), dark green to greenish-tan, m edium -grained to porphyroblastic, moderately to well-foliated actinolite chlorite
talc schist.  Float ex posures occur west of Reedy Creek Lake in U m stead S tate P ark.  P rotolith m ay be pyrox enite or peridotite associated with the T urkey Creek am phibolite.

Cra btree T erra ne
Meta intrusive U nits

ЄZccg – Crabtree Creek gneiss:  Leucocratic (CI=5-10), greenish silver-gray, pink-gray, and tan-pink, m edium - to coarse-grained, and well-foliated and lineated,
porphyroclastic granitic orthogneiss.  P lagioclase, m icrocline, white m ica, biotite, and local tourm aline form a granoblastic and lepidioblastic m ylonitic m atrix  surrounding
up to 1 cm  oblate and rod-shaped porphyroclastic quartz aggregates.  Quartz shapes and white m ica define a penetrative, subhorizontal L>S  tectonite fabric.  Irregularly
shaped blocks and horizons of biotite am phibolite are inferred to be enclaves or transposed m afic dikes.  Dom inates the eastern portion of the pluton, and intrusive
contacts are com plex ly transposed with the Richland Creek schist in its southern ex posures (see S top 4 in S toddard and Blake, 1994).

ЄZglg – G lenwood leucogranitic gneiss:  Leucocratic (CI<5), gray-white to pink-white, m edium -grained, and well foliated and lineated, leucogranitic orthogneiss.  P lagioclase,
m icrocline, and white m ica form  a granoblastic m ylonitic m atrix  that locally contains white m ica and feldspar porphyroclasts and rod-shaped quartz aggregates.  Ex posed in
the northwestern portion of the pluton adjacent to the Leesville fault.  P rom inent outcrops occur on G lenwood Avenue just east of Lynn Road.

Meta sedim enta ry a nd Meta volca nic (?) U nits
ЄZrcs – Richland Creek schist:  S ilver-gray, white-gray, or tan-white, fine- to m edium -grained, com positionally layered, and well-foliated.  Mix ed m etasedim entary
pelitic and m etavolcanic (?) felsic lithodem ic layers of schist, phyllonite, and fine-grained gneiss.  W hite m ica, biotite, quartz, and feldspar define a lepidioblastic and
granoblastic m atrix  for local garnet, staurolite, and tourm aline porphyroblasts, generally less than 1 cm  in size.  Contains white m ica garnet graphite schist layers
(CZwgs) that are less than 10 m eters thick, and generally less than 1 m eter thick.  G raphite schist layers have variable lengths from  1 m eter up to several km  and their
distribution is inferred to represent laterally discontinuous m etasedim entary horizons (see S top 4 in Blake et al., 2001).

ЄZspg – S outhwest P rong gneiss:  Leucocratic (CI<5-10), orange-gray and tan-white, dom inantly very fine- to fine- and locally m edium -grained, poorly to well-foliated
depending on m ica content.  Lithodem ic com positional layers vary in biotite content chiefly in a granoblastic m icrocline, plagioclase, quartz, and white m ica m atrix .
Locally, horizons are m agnetite-bearing.  Mylonitic and ultram ylonitic fabric elem ent overprint obscures prim ary protolith tex tures and contact relationships, which m ay
be volcanic or plutonic based upon its felsic bulk-rock com position (see S top 3 in Blake et al., 2001).

ЄZwqs – W hite m ica quartzitic schist:  G old-gray and silver-gray, very fine- to fine-grained, com positionally layered, and well-foliated.  Mix ed m etasedim entary pelitic
and quartzitic, and m etavolcanic (?) felsic layers of schist, phyllonite, and fine-grained gneiss.  W hite m ica, biotite, m inor chlorite, quartz, and feldspar define a
lepidioblastic and granoblastic m atrix  for local garnet, staurolite, and kyanite porphyroblasts, generally less than 1 cm in length. Contains three prom inent white m ica
garnet graphite schist layers (ЄZwgs) that are greater than 10 m eters thick, but continuously ex tend along the length of the unit and are locally known as the Raleigh
G raphite.
ЄZbhg – Biotite ± hornblende gneiss:  Mesocratic (CI=30-50), white-gray to black-gray, very fine-grained to fine-grained, com positionally layered and well foliated.  V ariations
in biotite, hornblende, plagioclase, and lesser white m ica and m icrocline content produce the granoblastic or lepidioblastic lithodem ic layering that is variable in thickness.
Mylonitic and ultram ylonitic fabric elem ents overprint prim ary protolith tex tures and contact relationships, which m ay have been volcanic or plutonic based upon its felsic bulk
rock com position.

ЄZhcs – Horse Creek schist:  S ilver-gray to tan-gray-white, m edium - to coarse-grained, and well foliated, lineated, and com positionally layered pelitic m etasedim entary
rock.  W hite m ica, biotite, quartz, and feldspar define a lepidioblastic and granoblastic m atrix  for conspicuous porphyroblasts of garnet, kyanite, and m inor staurolite.
V ariations in m ica content versus felsic m inerals define the schistose foliation that m ay be phyllonitic.

ЄZwgs – W hite m ica graphite schist:  S ilver-gray to black-gray, fine- to m edium -grained, well foliated, and locally crenulated.  W hite m ica, graphite, biotite, and quartz form  a
schistose lepidioblastic m atrix  for conspicuous garnet porphyroblasts up to 5 m m in diam eter that are com m only replaced by iron- and m anganese-ox ide m inerals.  Locally
contains m m -scale kyanite and staurolite porphyroblasts.  T hree prom inent layers in ЄZwqs are known as the Raleigh G raphite. (see S top 3 in S toddard and Blake, 1994,
and S top 4 in Blake et al., 2001).  T hree historic adits shown in ЄZwgs.

ЄZflg – Falls Leucogneiss:  Leucocratic (CI<5), orange-tan, white, pink-white or pink-gray, fine- to m edium -grained, weakly to m oderately foliated and penetratively lineated.
Microcline, plagioclase, and quartz defines a granoblastic m atrix  for aggregates of biotite and m agnetite that form  a m ineral lineation in the m ylonitic to ultram ylonitic L>S  tectonite
fabric.  Com m only form s rapids, m assive pavem ent, waterfall outcrops, and dam  sites along prom inent drainages including Crabtree and W alnut Creeks.  Boulders along Centennial
Boulevard indicate that the leucogneiss crosscuts the Raleigh G neiss as an A-type granitoid intrusion (see S top 2 in Blake et al., 2001; Farrar, 1985a,b; Farrar and O wens, 2001).

ЄZrgn – Raleigh G neiss:  Leucocratic to m elanocratic (variable CI), white-tan-pink to gray-black to black, fine- to coarse-grained, com positionally layered, foliated, and locally
lineated.  V ariations in biotite, hornblende, and granoblastic plagioclase, m icrocline, and quartz content and crystal size define the com plex  cm - to m eter-scale, discontinuous
com positional layering that displays a m igm atitic aspect and protom ylonitic or m ylonitic fabric elem ents.  Clinopyrox ene, scapolite, calcite, apatite, titanite, garnet, white m ica,
and epidote occur locally.  G neissic layers display m utually concordant or discordant relationships and indicate a com plex , m ulti-intrusive history involving m agm as ranging from
gabbroic to granitic.  Moderately to weakly foliated biotite, m icrocline, plagioclase, and quartz granitic gneiss, pegm atitic granite, and fine-grained aplite com m only cross-cut
m esocratic and m elanocratic biotite gneiss, biotite hornblende gneiss, and am phibolite (see S top 1 in Blake et al., 2001).

References:
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