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The pre-M esozoic c rystalline roc ks of Oxford  7.5-minute Q uad rangle are part of the N eoproterozoic  Carolina terrane.  These roc ks are metamorphosed  to the c hlorite zone of the lower
greensc hist fac ies d uring N eoproterozoic  and  P aleozoic  tec tonothermal ac tivity.  Only L ate Triassic  sed imentary roc ks and  Jurassic  d iabase are not regionally metamorphosed , although c ontac t
metamorphic  effec ts oc c ur loc ally where d iabase intrud es sed imentary roc ks.  W hile subjec ted  to this low-grad e regional metamorphism and  loc ally d isplaying frac ture, foliation, and  lineation,
most c rystalline roc ks preserve relic t plutonic, volc anic , or volc anogenic sed imentary textures, whic h when c ombined  with bulk roc k c ompositions, allow for protolith id entific ation.  In some
exposures, especially ad jac ent to the trac e of the F ishing Creek F ault, highly partitioned  strain prod uc es either highly frac tured , phyllonitic, or protomylonitic and  mylonitic roc ks of meta-igneous
origin.  L oc al outc rops of highly silicified , epid otized , and /or seric itized , or silicified -epid otized  c atac lasite roc k have unc lear protolith affinity.  All sed imentary roc ks of M esozoic and  Cenozoic  age
have a d etrital origin involving c lay- to gravel-sized  sed iment.  The northern portion of the quad rangle was the subjec t of a masters thesis by P arnell (2012).  P arnell (2012) information, unit
d esc riptions and  unit c ontac ts were used  to upd ate the P arnell, et al. (2006) map.
The c lassific ation and  naming of metaigneous roc ks in the Oxford  7.5-minute Q uad rangle uses the nomenc lature of the International Union of Geologic al S c ienc es (IUGS ) subc ommission on the
systematic s of igneous roc ks after Le M aitre (2002).  R elic t igneous textures, mod al mineral assemblages, or normalized  mineral assemblages when whole-roc k geoc hemic al d ata are available,
provid e the basis for naming metaigneous lithod emes.  A preliminary lithod emic d esignation is d eveloped  here following Artic les 31-42 of the N orth Americ an S tratigraphic  Cod e.  These roc k
units, whic h lac k in geoc hronologic d ata and  stratigraphic fac ing d irec tions, warrant suc h a d esignation.

Qa l - Qua terna ry Alluvium :Tan, to yellow-brown and  light brown unc onsolid ated , c lay, silt and  sand  mixtures.  P rimarily sand y silt and  silty sand  but inc lud es loc al gravelly horizons within flood
plains of major c reeks and  tributaries
Trc c  - Co nglo m era te a nd  m ud d y sa nd sto ne o f the Cha tha m  Gro up Litho fa c ies Asso c ia tio n III: R ed  brown, c last-supported , c obble and  bould er c onglomerate with subord inate sand y,
gravelly c onglomerate and  mud d y sand stone.  P red ominant lithic  fragments are subangular to subround ed  granitic and  felsic intrusive roc ks; matrix c ontains both mud  and  sand  c omponents.
Trc c /s - Co nglo m era te, sa nd sto ne, a nd  m ud sto ne o f the Cha tha m  Gro up Litho fa c ies Asso c ia tio n III: R ed  brown, c last- to matrix-supported  poorly sorted , gravel c onglomerate,
c onglomeratic  mud d y sand stone, mud d y sand stone, and  subord inate mud stone.
Trc b r - Sa nd sto ne a nd  m ud sto ne b rec c ia :M ottled  red , yellow-brown, and  light gray brec c ia and  foliated  brec c ia d erived  from Triassic  sed imentary roc ks. Hematite c oatings on subparallel slip
surfac es in mud stone and  siltstone impart a foliated  appearanc e; brec c ia c onsists primarily of angular sand stone fragments in a mud d y matrix.

Jd  - d ia b a se:S teeply d ipping to sub-vertic al d ikes of d ark gray to blac k, fine- to med ium-grained  d iabase that may be olivine bearing.  Crossc uts other meta-intrusive units.  S olid  lines where
observed , d ashed  where inferred , and  d otted  where c oncealed .  R ed  c irc les ind ic ate areas of abund ant float inferred  to be near original loc ation.

qv - vein qua rtz a nd  qua rtz b rec c ia :W hite to light gray, c oarse-grained , highly frac tured  vein quartz and  brec c iated  vein quartz.  Typic ally assoc iated  with shear zones; loc ally c ontains seric ite
and /or c hlorite phyllonite c lasts.  D own-d ip slic kenlines c ommon on frac ture planes.  L oc ally c ontains/inc lud es subhed ral quartz c rystals as vein infilling.

CZpyb a  - Po rphyritic  m eta -a nd esite: F ine-grained  d ikes with 2-6 mm plagioc lase phenoc rysts (c ommonly altered  to epid ote) in a fine-grained  d ark green ground mass of quartz, c hlorite,
epid ote and  hornblend e.  Chlorite also oc c urs replac ing hornblend e. O c c ur as thin (less than 10 m wid e) d ikes.
CZd ito  -  Meta d io rite-m eta -to na lite:M esoc ratic  to melanoc ratic  (CI = 50-65) d ark gray to green-blac k, phaneritic, d iorite, quartz metad iorite, and  hornblend e-biotite metatonalite. O utc rops as
med ium to large bould er field s on hillsid es and  farm field s, but also in c reek bottoms. M inor to ac c essory amounts of quartz are present in the d iorite, while in the tonalite portions, quartz are
typic ally gray up to 4 mm in length. Ac c essory magnetite associated  with c hloritized  hornblend e is c ommon, and  ac c essory potassium feld spar is loc ally present. Epid ote group minerals
c ommonly replac e plagioc lase and  impart a pale green c olor in hand  sample; c hlorite typic ally replac es hornblend e.  R are relic t c linopyroxene present enc losed  within hornblend e.  Generally
unfoliated  to weakly foliated ; however, well d eveloped  foliations d efined  by c hlorite are c ommon in loc alized  shear zones and  c ontac ts with other roc k units. Typic ally inc lud es enc laves of
grayish-green to green-blac k metabasalt and  meta-and esite. O utc rop-sc ale c rossc utting relationships ind ic ate felsic  lithod emes CZpbg, CZgr, and  CZg are younger than unit.
CZgs - Greensto ne:Green to green-grey, fine to med ium grained , massive typic ally spheroid al bould ers c onsisting of plagioc lase, pyroxene, hornblend e, epid ote group minerals, and  typic ally
pyrite bearing. Generally unfoliated , c ommonly oc c urring as enc laves within CZmd . P resent on c ross sec tion only.
CZm d  - Med ium  gra ined  m eta d io rite:D ark grey to green blac k, med ium to loc ally fine grained  hornblend e plagioc lase metad iorite.  Epid ote minerals c ommonly replac e plagioc lase imparting a
pale green c olor in hand  sample.  O utc rops as large abund ant bould ers in c reek bed s.
CZd i - Meta d io rite:Gray, white and  blac k, med ium- to c oarse grained , mesoc ratic  quartz, hornblend e d iorite.  Chlorite replac es hornblend e and  c ombined  c omprises up to 40%. L oc ally
c ontains blue-gray quartz in amounts less than 5%.   Invad es and  inc lud es enc laves and  d ikes of gray-green to green-blac k metabasalt and  meta-and esite (CZab).
CZd q - Qua rtz m eta d io rite:L ight gray, white and  blac k, fine- to med ium-grained , mesoc ratic ,  +/- ac c essory hornblend e, biotite, quartz metad iorite, subord inate metagranite (with subord inate
meta-granod iorite).  P lagioc lase partially replac ed  by seric ite and  epid ote group minerals; c hlorite replaces biotite and  hornblend e.  Q uartz c omprises 5-25% of the roc k, loc ally as light, blue-gray
phenoc rysts. Inc lud es enc laves and  d ikes of gray-green to green-blac k metabasalt and  meta-and esite (CZab).
CZd qf - Fo lia ted  equiva lent o f qua rtz m eta d io rite:Biotite, c ommonly replac ed  by c hlorite, d efines foliation surfac es along with sericite and  flattened  quartz and  feld spar phenoc rysts; S -C
c omposite fabric  c ommon, as well as loc alized , very fine-grained  siliceous mylonite. Inc lud es zones of +/- c hlorite, sericite, quartz phyllite and  phyllonite.
CZd p - Meta d io rite Po rphyry:M esoc ratic  to M elanoc ratic  (CI=40-60) d ark gray to blac k, porphyritic metad iorite:  Contains plagioc lase, hornblend e, minor biotite, and  opaque minerals.
P lagioc lase phenoc rysts reac hing 1 c m in length are c ontained  in an aphanitic matrix, and  have und ergone extensive sausserite (epid ote) and  seric ite reac tion replac ement c ommonly with the
phenoc rysts c ore more extensively altered  than the rims ind ic ating normal zoning. L oc ally, phenoc rysts of K -feld spar oc c ur. This unit is intrusive into surround ing units.
CZgb d i - Ho rnb lend e m eta ga b b ro -m eta d io rite:D ark gray to green-blac k, med ium- to c oarse-grained , hornblend e plagioc lase metagabbro and  metad iorite.  M inor to ac c essory amounts of
quartz are present in the metad iorite.  Ac c essory magnetite assoc iated  with c hloritized  hornblend e is c ommon, and  sec ond ary pink potassium feld spar is loc ally present.  Epid ote group minerals
c ommonly replace plagioc lase and  impart a pale green c olor in hand  sample; c hlorite typic ally replac es hornblend e. R elic t c linopyroxene (augite?) is rarely present enc losed  within hornblend e.
Generally unfoliated  to weakly foliated ; however, well-d eveloped  c hlorite foliations are c ommon in loc alized  shear zones and  c ontac ts with other roc k units.  Typic ally inc lud es enc laves of gray-
green to green-blac k meta-basalt metabasalt and  meta-and esite (CZab).
CZgb d if - Fo lia ted  equiva lent o f ho rnb lend e m eta d io rite-m eta ga b b ro :Chlorite d efines foliation surfac es along with flattened  and  aligned  hornblend e and  plagioc lase phenoc rysts.  Inc lud es
zones of c hlorite plagioc lase phyllite and  phyllonite.
CZgb  - Meta ga b b ro :Blac k to gray-blac k melanoc ratic , fine- to med ium-grained  metagabbro.  R elic t pyroxene and  metamorphic hornblend e c ommon; magnetite present in sufficient amounts to
make the roc k d istinc tly magnetic.  S heared  varieties along the c ontac t with the F ishing Creek fault zone inc lud e mylonite and  blastomylonite with pink feld spar porphyroc lasts; and , c hlorite
plagioc lase phyllonite typic ally with c omposite S -C fabric .
CZvgr - Felsic  m eta -intrusive suite (V a nc e Co unty pluto n): L euc ogranite, trond hjemite, granite, and  granod iorite. Generally leuc oc ratic  ranging from pale pink to light gray, med ium- to
c oarse-grained , typic ally with quartz phenoc rysts in a felsic  matrix.  S eric ite partly replaces perthitic mic roc line and  sericite and  epid ote group minerals partly replac e plagioc lase. Biotite ranges
from less than10% to ac c essory amounts in leuc oc ratic  units; ac c essory magnetite loc ally present.  Inc lud es enc laves of gray-green to green-blac k metabasalt and  meta-and esite (CZab).
Generally unfoliated  but inc lud es loc alized  foliated  varieties, and  seric ite, quartz phyllite and  phyllonite.
CZvgf  - Fo lia ted  equiva lent o f felsic  m eta -intrusive suite (V a nc e Co unty pluto n):Inc lud es pale green to light gray +/- c hlorite, sericite quartz phyllite and  phyllonite.  Composite S -C fabric ,
and  spac ed   c leavage c ommon.  Inc lud es enc laves of greenstone c onsisting of gray-green to green-blac k metabasalt and  meta-and esite (CZab).
CZpyg - Po rphyritic  m eta gra nite:P ink potassium feld spar phenoc rysts (2-8mm) and  gray quartz phenoc rysts in a med ium-grained  gray and  white ground mass. O c c ur as d ikes c ross- c utting
other meta-intrusive units.
CZa fg - Alka li feld spa r gra nite: P inkish to orange med ium to c oarse grained  alkali feld spar granite.  Q uartz phenoc rysts 1-2 mm in size, appear bluish in hand  sample, and  pinkish orange
potassium feld spar phenoc rysts, 1-2 mm in size oc c ur in a ground mass of nearly all potassium feld spar with minor quarts.  R oc k unit oc c urs as small und eformed  intrusive bod ies through out the
stud y area.
CZfgd  – Fo lia ted  b io tite gra no d io rite:M esoc ratic  (CI=35) green-blac k to pink, med ium to c oarsely c rystalline, foliated  biotite granod iorite.  It c rops out as small circ ular to ovoid  shaped  pod s in
the c reek bottom of Coon Creek, some outc rops show only a weak inc ipient foliation; however along Coon Creek within the F ishing Creek F ault Zone, it bec omes a protomylonite.  Contains
quartz, plagioc lase, k-feld spar, c hlorite, and  minor opaque mineral c lots.  Chlorite and  white mic a loc ally d efine frac ture and  shear foliations as well as flattened  plagioc lase c rystals.  Chlorite
enc ases rotated  and  asymmetric al plagioc lase and  quartz porphyroc lasts that d isplay wings of rec rystallized  quartz and  plagioc lase in protomylonitic roc k types, while sc histose roc ks c onsist of
mostly c hlorite and  d isplay a c omposite S -C fabric  foliation d evelopment.
CZgc f - Fo lia ted  Gib b s Creek pluto n:F oliated  and  loc ally lineated  equivalent of the metagranod iorite.  Chlorite and  white mic a d efine a metamorphic overprint upon biotite, hornblend e and
feld spar, and  are well d eveloped  in phyllonitic to mylonitic frac ture and  shear foliation zones.  Less foliated  roc ks d evelop a sheen d ue to fine-grained , oriented  white mic a overprint of feld spar.
M illimeter- to centimeter-sc ale relic t feld spar phenoc rysts d efine a porphyroc lastic  mic rostruc ture.  L oc ally zones of silic a and  epid ote that form silicified  rid ges overprint the foliated  roc ks,
especially in its western portions.  D esc ription from ad jac ent W ilton quad rangle.  P olygon ad d ed  to ed ge-matc h with ad jac ent quad rangle.
CZtc  - Ta b b s Creek Meta -Igneo us Suite:Variably green c olored , fine- to med ium-grained , variably frac tured , greenstone to metagabbro and  metad iorite.  Crossc ut by fine- to c oarse-grained
biotite hornblend e quartz metad iorite to metagranod iorite, and  loc ally metatrond hjemite to metagranite.  Greenstone to metagabbro and  metad iorite forms enc laves within more felsic  roc ks, or
exhibit variably oriented  d ikes of more felsic roc ks.
CZtc f – Fo lia ted  equiva lent o f Ta b b s Creek Meta -Igneo us Suite: F oliated  equivalent of variably green c olored , fine- to med ium-grained , variably frac tured , greenstone to metagabbro and
metad iorite and  c rossc uting fine- to c oarse-grained  biotite hornblend e quartz metad iorite to metagranod iorite, and  loc ally metatrond hjemite to metagranite.  L oc ally c hlorite and  white mic a d efine
spac ed  c leavage and  shear foliations.
CZtjf - Meta tro nd hjem ite: W hite to pale gray, fine-grained , foliated  epid ote, seric ite, quartz, plagioc lase roc k.  D ifferentiated  quartzo-feld spathic  and  seric ite laminae c harac terize loc ally
d eveloped  mylonitic varieties.  Ac c essory pale green epid ote and  +5% pyrite are d istinc tive.
CZgd  – Meta gra no d io rite:Grayish-white, c oarse-grained , unfoliated  and  loc ally frac tured , leuc oc ratic  (CI less than 15), blue-gray quartz biotite +/- hornblend e (?) metagranod iorite.  D esc ription
from ad jac ent W ilton quad rangle.  P olygon ad d ed  to ed ge-matc h with ad jac ent quad rangle.
CZtg - U nfo lia ted  b io tite m eta to na lite a nd  m ino r m eta gra no d io rite:Variably green-grey to grey-white, med ium to c oarse grained  biotite metatonalite, and  metagranod iorite.  Q uartz is a
bluish to loc ally light grey, with plagioc lase c ommonly showing alteration to epid ote group minerals.
CZg - Meta gra nite:Gray- med ium pink or pink-orange, med ium- to c oarse-grained , biotite metagranite and  quartz metamonzonite, +/- ac c essory hornblend e; mainly equigranular but loc ally
porphyritic. P ink potassium feld spar d istinc tive; rose quartz c ommon.  Generally unfoliated , but a loc ally d eveloped  spaced  c leavage with seric ite films oc c urs in the vicinity of the F ishing Creek
fault.
CZga  - Altered  equiva lent o f CZg: P ink and  green, to pink and  gray metagranite and  quartz metamonzonite. S eric ite partially replac es potassium feld spar; seric ite and  epid ote partially;
replac es plagioc lase; highly frac tured  and  brec c iated  varieties with iron and  manganese oxid e frac ture c oatings oc c ur in the vicinity the F ishing Creek fault. Thin c hlorite and  sericite films c oating
frac ture planes d efine a frac ture c leavage; P ink potassium feld spar and  green c hlorite is d istinc tive in foliated  varieties along with c omposite S -C fabric .  Greenstone oc c urs loc ally as enc laves
c onsisting of green to green-grey, fine to med ium grained , massive typic ally spheroid al bould ers c onsisting of plagioc lase, pyroxene, hornblend e, epid ote group minerals, and  typic ally pyrite
bearing.
CZb gp - Co a rse-gra ined  b io tite m eta gra nite po rphyry:Tan to brown mesoc ratic  to leuc oc ratic , med ium to c oarse grained  biotite metagranite porphyry.  Bluish to grey quartz phenoc rysts, 1-
3mm in size are set in a matrix of plagioc lase and  pink potassium feld spar.  Biotite oc c urs as small mafic  c lots.
CZsvd  - Meta d a c ite:D ark gray to nearly blac k, aphanitic metad ac ite. O utc rops as large to med ium-sized , highly resistant bould ers on hillsid es and  c reek bottoms in the northwestern portion of
the Oxford  stud y area. This unit has a d istinc t, but faint sulfur od or when fresh surfac es are broken d ue to a high c oncentration of finely c rystalline and  d isseminated  sulfid e minerals, most
c ommonly pyrite in hand  sample. Contains phenoc rysts of grey quartz, and  plagioc lase with lesser amounts of mafic  and  opaque minerals. Crossc utting relationships rec ognized  in outc rop show
that CZpbg and  CZd ito loc ally intrud e this unit.
CZpm d  - Po rphyritic  m eta d a c ite: W hite to tan aphanitic to porphyritic metad ac ite.  O c c urs as bould ers on hillsid es and  hilltops ac ross two d istinc tive, resistant topographic  highs in the
northwestern c orner of the field  area.  P henoc rysts of gray quartz up to 7-9 mm are set in a finely c rystalline felsic  matrix. L oc ally, near the very top of the topographic  highs in the northwest
c orner of the field  area, this unit c ontains enc laves of CZsvd .
CZa b  - Meta -a nd esite a nd  m eta b a sa lt:F ine-grained  d ark gray-green to blac k-green, melanoc ratic   +/- quartz, c hlorite, epid ote, hornblend e plagioc lase roc ks.   Chlorite replac es hornblend e,
and  epid ote group minerals replac e plagioc lase. Ac c essory magnetite and  quartz are c ommon.  Generally unfoliated ; foliated  varieties with aligned  c hlorite hornblend e oc c ur. “Boxworks” fabric
d efined  by intersec ting quartz-epid ote veins is d istinc tive.  P robably represent hypabyssal basalt and  and esite intrusives, as well as very fine-grained  equivalents of metad iorite and  metagabbro
units. O c c urs c ommonly as enc laves within other intrusive roc k units. Equivalent in part to the greenstone unit of Cook (1968), and  mafic  volc anic  unit of Had ley (1974).
CZa b f – Fo lia ted  equiva lent o f m eta -a nd esite a nd  m eta b a sa lt:Chlorite d efines foliation surfac es and  inc lud es loc alized  zones of +/- sericite, c hlorite phyllite.
CZphc  - Chlo rite sc hist, phyllite a nd  phyllo nite:L ight green-gray to d ark green, phyllitic roc ks d erived  primarily from sheared  intermed iate and  mafic  intrusive roc ks (CZd q, CZd i, CZab and
CZd igb); inc lud es c hlorite, seric ite phyllite and  phyllonite; and , seric ite, quartzo-feld spathic  mylonite.  M ylonitic fabric  loc ally d eveloped  as mm-sc ale d ifferentiated  mic ac eous and  quartzo-
feld spathic  laminae along with flattened  and  rotated  polyc rystalline quartz-plagioc lase aggregates.  Inc lud es thin zones of foliated  quartz metad iorite (CZd qf), hornblend e metad iorite-metagabbro
(CZgbd i) and  metagabbro (CZgb). S -C c omposite fabric  c ommon, and  highly frac tured  and  brec c iated  varieties oc c ur near the F ishing Creek fault.
CZphs - Seric ite, qua rtz sc hist, phyllite a nd  phyllo nite:L ight gray phyllitic roc ks probably d erived  from sheared  felsic  intrusive roc ks, and  possibly felsic  pyroc lastic  roc ks. M ylonitic fabric
loc ally d eveloped  as mm-sc ale d ifferentiated  mic ac eous and  quartzo-feld spathic  laminae along with flattened  and  rotated  polyc rystalline quartz-plagioc lase aggregates. S -C c omposite fabric
c ommon.
CZphc s - Seric ite, c hlo rite sc hist, phyllite, a nd  phyllo nite:L ight gray-green phyllitic roc ks probably d erived  from sheared  intermed iate intrusive roc ks.  M ylonitic fabric  loc ally d eveloped  as
mm-sc ale d ifferentiated  mic ac eous and  quartzo-feld spathic  laminae along with flattened  and  rotated  polyc rystalline quartz-plagioc lase aggregates. S -C c omposite fabric  c ommon.
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This map supersed es N CGS  Open F ile R eport
2006-01.  Ed its to map inc lud e c orrec tion of ed ge-
matc h issues, ad d itional d ata, and  mod ified  unit
interpretations from masters thesis of P arnell (2012).

This is an Open F ile M ap.  It has been reviewed
internally for c onformity with N orth Carolina
Geologic al S urvey mapping stand ard s and  with the
N orth Americ an S tratigraphic  Cod e.  F urther
revisions or c orrec tions to this Open F ile map may
oc c ur.

Equal-Area S c hmid t N et P rojec tion of
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and  S hear F oliations 
Contour Interval = 2 sigma  N  = 383

Equal-Area S c hmid t N et P rojec tion of
Contoured  M ineral Lineations and
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Contour Interval = 2 sigma  N  = 26

Equal-Area S c hmid t N et P rojec tion of
S lic kenlines, D own-D ip M ineral lineations and  P oles to Brittle F ault P lanes

S quares: S lic kenlines n = 21
Circ les: D own-d ip M ineral Lineations n = 13
Triangles: P oles to Brittle F ault P lanes n = 18
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Unid irec tional R ose D iagram of S pac ed  Cleavage
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