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IN T R O DU CT IO N
T his is a compile d ge ologic map of data from ge ologic inve stigations along the  Hyco S he ar Zone .  De taile d discussions of the  ge ologic inte rpre tations are  provide d in Hibbard e t al. (1998) and
Hibbard e t al. (2017).  Monitoring w e ll boring location data from the  Compre he nsive  S ite  Asse ssm e nt R e port for the  Duke  Ene rgy Roxboro S te am Ele ctric P lant (S ynT e rra, 2015) is include d on
the  m ap.  G e ologic contacts of G love r and S inha (1973) w e re  modifie d base d on ne wly colle cte d ge ologic data.
U nit De scriptions
Jd – Dia b a se:Black to gre e nish-black, fine - to m e dium-graine d, diabase ; consists primarily of plagioclase , augite  and may contain olivine . O ccurs as dike s up to 100 ft wide . T ypically occurs as
sphe roidally w e athe re d boulde rs with a grayish-brown w e athe ring rind.
Alle ghanian granitoids (ca. 335-319 Ma)
Pflg - Fa rm ers La ke gra nite:Light gre y, w e akly to mode rate ly foliate d, homoge ne ous fine - to m e dium-graine d biotite  granite .  T he  granite  occurs as sporadic stocks and dike s, most of which
are  too small to be  re solve d at 1:24,000 scale  mapping.  It intrude s the  Kilgore  granite , the  Cunningham comple x, and the  Country Line  comple x.  A U -P b zircon age  date  of 319.6 +/-0.7 Ma on
the  granite  (Yance yville  Quadrangle .) is inte rpre te d to re fle ct the  crystallization age  of the  pluton (W ortm an e t al. 1998).
Mkg - Kilgo re o rtho gneiss:Me dium gre y, m e dium- to coarse - graine d, K-fe ldspar-plagioclase -quartz-biotite  orthogne iss.  Locally m e gacrystic and he te roge ne ously de form e d; fe ldspar
commonly displays a distinct ‘clastic’ te xture .  De formation range s from a single , w e ak to mode rate  foliation to the  northw e st to an inte nse , gne issic foliation in the  southe ast, along the  contact
be tw e e n the  pluton and adjace nt Country Line  comple x.  In most place s along the  contact, the  Kilgore  granite  gne iss is concordantly inte rlaye re d with gne iss of the  Country Line  comple x,
although locally, it crosscuts laye ring in the  comple x (S he ll, 1996).  T he  Kilgore  gne iss also contains e nclave s of amphibolite  and diorite  lithically ide ntical to imm e diate ly adjace nt Country Line
comple x rocks in the  hangingwall.  T he se  e nclave s range  from e quidim e nsional pods in the  north to e longate  narrow le nse s and laye rs in the  south.  T he  mafic e nclave s contain a gne issic
laye ring and foliation that is ge ne rally oblique  to the  foliation in the  surrounding granitoid.  A 327 ± 1.5 Ma U -P b zircon age  from the  Kilgore  granite  (on the  Le asburg Quadrangle .) is inte rpre te d as
the  crystallization age  for the  pluton (W ortman e t al., 1998).
Mygg - Ya nc eyville O rtho gneiss (inc luded in the Co untry Line c o m plex):W hitish to light gre y, foliate d, m e dium- to coarse -graine d biotite  granite  gne iss.  O ve rprinte d by the  sam e  se que nce
of de formation as the  surrounding mafic gne isse s in the  Country Line  comple x. Contains xe noliths of the  e nclosing laye re d mafic gne isse s and locally, dike s of the  granite  gne iss crosscut laye ring
in the  mafic gne isse s (S he ll, 1996).  T he  Yance yville  granite  gne iss has a U -P b zircon age  of 335.4 +/- 2.2 Ma (W ortman e t al. 1998) (on the  Yance yville  Quadrangle ).
Milton T e rrane  – Milton-Chopaw amsic Arc (ca. 475-450 Ma)
O Mc c  - Cunningha m  c o m plex:He te roge ne ous mixture  of m e dium to dark gre y biotite  gne iss and biotite  schist ranging from massive , e quigranular granitic gne iss to laye rs and le nse s of biotite
± garne t ± sillimanite  schist. T he  most common rock type  is biotite  gne iss that re pre se nts a hybrid be tw e e n the se  two e nd-m e m be rs, although distinct irre gular-shape d are as of e ithe r e nd-
m e m be r can be  found. T he  granitic gne iss is locally K-fe ldspar m e gacrystic with crystals up to 50 mm long.  Laye ring, at ce ntim e te r to m e te r scale , is de fine d by fe ldspar porphyroclast
conce ntration as w e ll as biotite  conte nt; it is ge ne rally subtle  in most of the  unit, but it is acce ntuate d ne ar the  contact of the  gne isse s with the  Country Line  comple x. Locally, m e te r-scale  pods of
amphibolite , dioritic gne iss, and calc-silicate  gne iss are  e nve lope d in a matrix of biotite  gne iss.  T he  granitic gne iss is compositionally similar to and appe ars to grade  into the  Carbonife rous
Kilgore  orthogne iss. T he  biotite  schist is similar to, and appe ars to grade  into the  O rdovician(?) Milton schist and paragne iss. T hus the  comple x appe ars to be  a mixture  of O rdovician and
Mississippian rocks.

Carolina T e rrane
T he  Country Line  comple x (ca. 614 – 323 Ma)
ZMc lg – Unsepa ra ted b io tite gra nite o rtho gneiss:Buff w e athe ring, m e dium gre y, w e akly to strongly foliate d, mainly m e dium graine d biotite  granite .
ZMc lm  – Neo pro tero zo ic  m a fic  gneiss a nd a m phib o lite interla yered with Mississippia n pegm a tites a nd o rtho gneiss:G re e nschist to amphibolite  facie s mafic gne isse s with inte rlaye re d
granitoids and granitic pe gmatite s; subordinate  biotite  gne iss and minor m e tapyroxe nite , se mipe litic schist, and fe lsic schist (S he ll, 1996).  T he  mafic gne isse s range  from amphibolite s to biotite -
amphibole  gne isse s.  Commonly, the y are  laye re d on a ce ntim e te r to m e te r scale , although in som e  place s the y are  massive , with a m e dium- to coarse -graine d gabbro-like  te xture .  T he  mafic
gne isse s are  e xte nsive ly inte rlaye re d with granitic pe gmatite s, locally e nve lope  brownish-gre y, fine -graine d granitoids, and are  intrude d by cross-cutting granitic pe gmatite s.
N orth of the  Yance yville  granite  gne iss (Yance yville  and Le asburg quadrangle s), the  comple x is characte rize d by a ve ry re gularly laye re d (ce ntim e te r-scale ), fine - to m e dium-graine d gray biotite  +
blackish gre e n amphibole  gne iss with inte rlaye re d granitic gne iss (S he ll, 1996).  Locally, ove r the  span of a fe w m e te rs, the  re gularly laye re d gne iss grade s into migmatite  (se nsu lato) with a
ne tw ork of foliate d coarse  granitoid containing m e te r scale  pods of amphibolite  with laye ring and foliation oblique  to that in the  granitoid.
Biotite  gne iss is a minor compone nt of the  Country Line  comple x; typically it is a fine - to m e dium-graine d e quigranular, gray quartz-fe ldspar-biotite  + garne t gne iss.  G e ne rally it forms massive
and homoge ne ous le ns-shape d bodie s that are  too small to be  re solve d at 1:24,000.
Zircon from a laye re d mafic gne iss sub-unit in the  S outh Boston, V A are a has yie lde d a discordant uppe r inte rce pt age  of 613.9 +/-9.3 Ma that is inte rpre te d to re fle ct a protolith age  for the  mafic
gne isse s.  Zircon and sphe ne  from the  sam e  sample  have  yie lde d a concordant age  of ca. 323 Ma (W ortm an e t al., 1998). Concordantly inte rlaye re d pe gmatite s incre ase  in volum e  tow ards the
Mississippian Yance yville  orthogne iss (Yance yville  and Le asburg quadrangle s), sugge sting that the  concordant pe gmatite s are  also Mississippian.  T hus, the  comple x is a mixture  of
N e oprote rozoic and Mississippian rocks.

Albe m arle  Arc (ca. 550-530 Ma)
CZrp - Ro xb o ro  Pluto n:Massive  to locally ve ry w e akly foliate d, le ucocratic (CI le ss than 10), pinkish, m e dium- to coarse -graine d, hypidiomorphic granular, m e tamorphose d granite .  Mafic
mine rals pre se nt in rock are  most commonly biotite  inte rgrown with chlorite  and/or hornble nde  inte rgrown with actinolite .  P luton map patte rn truncate s Aaron Formation units and Hyco Formation
volcanics.  W ortm an e t al. (2000) re porte d a U -P b age  of 546.5+3.0/-2.4 Ma for the  Roxboro pluton. Boulde r fie lds are  a common ge omorphic e xpre ssion above  the  Roxboro pluton.
Hyco Arc (ca. 635-610 Ma)
Zo g - O sm o nd Gra nite:Light gre y, fine - to m e dium-graine d, foliate d biotite  granite .  W ortman e t al. (2000) re porte d a U -P b age  uppe r inte rce pt date  of 612.4 +5.2/-1.7 Ma.
Zh - Hyc o  Fo rm a tio n:Dominantly gre e nschist facie s fe lsic volcanic and volcaniclastic rocks with subordinate  inte rm e diate  and mafic compone nts.  T he  form ation e xte nds along the  e aste rn
margin of the  Hyco she ar zone .  P rimary fe ature s are  w e ll pre se rve d in most of the  Hyco Formation.  T he  most common rock type  is fe lsic crystal tuff containing abundant anhe dral crystals of
e ithe r quartz or plagioclase  up to 3 mm in diam e te r.  T he  tuffs are  typically inte rlaye re d with fe lsic lapilli tuffs, quartz-m uscovite  phyllite s, pe bbly volcanic conglom e rate , and inte rm e diate  to mafic
crystal tuffs.  T he  Hyco Formation re cords fe lsic to inte rm e diate  magmatism during a ca. 20 m.y. span starting at ca. 633 Ma (W ortm an e t al., 2000; Bradle y and Mille r, 2011).
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Equal Are a S chmidt N e t P roje ction of
Contoure d P ole s to Main P hase  Foliation and
Laye ring (S M) [black circle s] and Be aring and

P lunge  of Main P hase  Line ations (LM) [re d triangle s]
Contour Inte rval = 2 sigma
Main P hase  Foliation N  = 525
Main P hase  Line ation N =79
Contours displaye d for S M only

Equal Are a S chmidt N e t P roje ction of
Contoure d P ole s to Late  P hase  Foliation (S L)

Contour Inte rval = 2 sigma
N  =95

Equal Are a S chmidt N e t P roje ction of
Be aring and P lunge  of main phase  fold axe s (FM)
[re d circle s] and late  phase  folds axe s (FL) [black

circle s]

U nidire ctional Rose  Diagram of Late  P e gmatite s
N  = 31

O ute r Circle  = 30%
Me an ve ctor = 025.0° ± 06.6°

Max value  =29.03226% be tw e e n 021° and 030°

S trike  and dip of late  pe gm atite  dike
(multiple  obse rvations at one  location)

V e rtical late  pe gm atite  dike

V e rtical late  pe gm atite  dike
(multiple  obse rvations at one  location)

S trike  and dip of incline d main phase  foliation (S M)

V e rtical main phase  foliation

S trike  and dip of incline d main phase  foliation
(multiple  obse rvations at one  location)

V e rtical main phase  foliation
(multiple  obse rvations at one  location)

S trike  and dip of incline d late  phase  foliation (S L)

S trike  and dip of incline d late  phase  foliation (S L)
(multiple  obse rvations at one  location)

S trike  and dip of incline d main phase  foliation and laye ring (S M + LYR)

V e rtical main phase  foliation and laye ring (S M + LYR)

S trike  and dip of incline d main phase  foliation and laye ring (S M + LYR)
(multiple  obse rvations at one  location)

Be aring and plunge  of mine ral line ation (LM)

Be aring and plunge  of main phase  fold axis (FM)

Be aring and plunge  of late  phase  fold axis (FL)

G roundw ate r monitoring w e ll locations with be drock data
Duke  Ene rgy Roxboro S te am Ele ctric P lant (S ynT e rra, 2015)

O bse rvation station location

Diabase  station location

S trike  and dip of late  pe gm atite  dike

Horizontal late  phase  foliation (S L)

Horizontal main phase  foliation and laye ring (S M + LYR)

Horizontal mine ral line ation (LM)

Horizontal main phase  fold axis (FM)

Horizontal late  phase  fold axis (FL)
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EX PLANATIO N O F MAP SYMBO LS
CO NTACTS AND O THER FEATURES

CGS
1.7 2017 Carolina G e ological S ocie ty fie ld trip stop location with numbe r (Hibbard e t al., 2017)

   CG S  1.7 - Roxboro granite
   CG S  S .3A - Roxboro granite  - nature  of V irgilina de formation
   CG S  S .3B - Roxboro granite  - nature  of V irgilina de formation
   CG S  S .4 - Country Line  Comple x in Hyco she ar zone

1 U -P b age  date s with associate d numbe r
   1  – U -P b age  date  - 546.5 +3.0/-2.4 Ma; Roxboro granite  (W ortman e t al., 2000)
   2  – U -P b age  date  - 612.4 +5.2/-1.7 Ma; O smond biotite  granite  gne iss (W ortman e t al., 2000)
   3  – U -P b age  date  - 619.9 +4.5/-3.0 Ma; Hyco Formation fe lsic gne iss (W ortm an e t al., 2000)

conce ale dinfe rre d diabase  infe rre d

line ar ge omorphic fe ature
inte rpre te d from hillshade
LiDAR - origin unknown

approximate  southe aste rn limit 
of Hyco she ar zone  (gradational)

O Mcc

Mygg


