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Base map is from U S G S  2013 G eoPDF of the S iler City N E  7.5-minu te qu adrang le.
Air photo, map collar and select featu res removed. Bou nds of G eoPDF based on
7.5-minu te g rid projection in U T M  17S ; N orth American Datu m of 1983 (N AD83).

Pre-M esozoic crystalline rocks in the S iler City N ortheast Q u adrang le are part of the redefined Hyco Arc (Hibbard et al., 2013) within the N eoproterozoic to
Cambrian Carolina terrane (Hibbard et al., 2002; and Hibbard et al., 2006). In the reg ion of the map area, the Carolina terrane can be separated into two
lithotectonic u nits: 1) the Hyco Arc and 2) the Aaron Formation of the redefined Virg ilina sequ ence (Hibbard et al., 2013). T he Hyco Arc consists of the
Hyco Formation which inclu de ca. 612 to 633 M a (W ortman et al., 2000; Bowman, 2010; Bradley and M iller, 2011) metamorphosed layered volcaniclastic
rocks and plu tonic rocks. Available ag e dates (W ortman et al., 2000; Bradley and M iller, 2011) indicate the Hyco Formation may be divided into lower (ca.
630 M a) and u pper (ca. 615 M a) members (informal) with an apparent intervening  hiatu s of mag m atism. In northeastern Chatham Cou nty, Hyco Formation
u nits are intru ded by the ca. 579 M a (T adlock and L oewy, 2006) E ast Farring ton plu ton and associated W est Farring ton plu ton. T he Aaron Formation (not
present in the map area) consists of metamorphosed layered volcaniclastic rocks with you ng est detrital zircons of ca. 578 and 588 M a (S amson et al., 2001
and Pollock, 2007, respectively).

T he Hyco Arc and Virg ilina Formation litholog ies were folded and su bjected to low g rade metamorphism du ring  the ca. 578 to 554 M a (Pollock, 2007)
Virg ilina deformation (G lover and S inha, 1973; Harris and G lover, 1985; Harris and G lover, 1988; and Hibbard and S amson, 1995). In the map area,
primary layering  of Hyco Formation litholog ies is interpreted to rang e from shallowly to steeply dipping  du e to open to isoclinal folds that are locally
overtu rned to the sou theast.

M ap u nits of metavolcanic and metavolcaniclastic rocks inclu de variou s litholog ies that when g rou ped tog ether are interpreted to indicate g eneral
environments of deposition. T he dacitic lavas and tu ffs u nit (Zhdlt) is interpreted to represent dacitic domes and proximal pyroclastics. T he andesitic to
basaltic lavas (with tu ffs or cong lomerates) u nits (Zhabl, Zhablt and Zhablc) are interpreted to represent eru ption of intermediate to mafic lava flows and
associated pyroclastic and/or epiclastic deposits. T he epiclastic/pyroclastic (Zhe/pl and Zhime/pl) u nits are interpreted to represent deposition from the
erosion of dormant and active volcanic hig hlands. S ome of the metavolcaniclastic u nits within the map area display litholog ic relationships similar to dated
u nits present in northern O rang e and Du rham Cou nties. Du e to these similarities, the metavolcanic and metavolcaniclastic u nits have been tentatively
separated into u pper and lower portions of the Hyco Formation; g eochronolog ic data in the map area are needed to confirm this interpretation.

T he map area is located imm ediately north of the stu dy area of G reen et al. (1982), Abdelzahir (1978), and G reen (1977). T heir stu dies docu m ented the
presence of an overlapping  series of metavolcanic and metavolcaniclastic litholog ies sou rced from distinct areas. T he S iler City N ortheast area is the
sou rce area for a portion of the litholog ies identified in their stu dies. T he sou thern portion of the qu adrang le inclu des litholog ies correlative to G reen et al.
(1982) u nits A and B.

Abu ndant evidence of brittle fau lting  at the ou tcrop scale as well as larg e-scale lineaments (as interpreted from hillshade L iDAR  data) are present in the
map area. T he brittle fau lting  and lineaments are interpreted to be associated with M esozoic extension. T he Colon cross-stru ctu re (R einem u nd, 1955),
located immediately sou theast of the S iler City N ortheast Q u adrang le, is a constriction zone in the Deep R iver M esozoic basin and is characterized by
crystalline rocks overprinted by complex brittle fau lting . Dikes of Ju rassic diabase intru de the crystalline rocks of the map area. Q u aternary allu viu m is
present in most major drainag es.

All pre-M esozoic rocks in the map area have been metamorphosed to at least the chlorite zone of the g reenschist metamorphic facies.  M any of the rocks
display a weak to strong  metamorphic foliation. Althou g h su bjected to metamorphism, the rocks retain relict ig neou s, pyroclastic, and sedimentary textu res
and stru ctu res that allow for the identification of protolith rocks. As su ch, the prefix “meta” is not inclu ded in the nomenclatu re of the pre-M esozoic rocks
described in the qu adrang le. Ju rassic diabase dikes are u nmetamorphosed.

T he nomenclatu re of the International Union of G eolog ical S ciences su bcommission on ig neou s and volcanic rocks (IU G S ) after L e M aitre (2002) is u sed in
classification and naming  of the u nits. T he classification and naming  of the rocks is based on relict ig neou s textu res, modal mineral assemblag es, or
normalized mineral assemblag es when whole-rock g eochemical data are available. Pyroclastic rock term inolog y follows that of Fisher and S chminke
(1984).

Sed imenta ry Units
Qa l – Alluvium:Unconsolidated poorly sorted and stratified deposits of ang u lar to su brou nded clay, silt, sand and g ravel- to cobble-sized clasts, in stream
drainag es. M ay inclu de point bars, terraces and natu ral levees along  larg er stream floodplains. S tru ctu ral measu rements depicted on the map within Q al
represent ou tcrops of crystalline rock inliers su rrou nded by allu viu m.

Intrusive a nd  Meta intrusive Units
Jd  – Dia b a se:Black to g reenish-black, fine- to mediu m-g rained; dense, consists primarily of plag ioclase, au g ite and locally olivine. O ccu rs as dikes u p to
100 ft wide. Diabase typically occu rs as spheriodally weathered bou lders with a g rayish-brown weathering  rind. R ed station location indicates ou tcrop or
bou lders of diabase.

Zhqd p  - Qua rtz d a c ite p o rp hyry:M icro-g ranitic to porphyritic with aphanitic g rou ndmass and su b- to eu hedral phenocrysts (2-6 mm) of white to salmon
plag ioclase and g ray to dark g ray (beta-) qu artz; phenocrysts typically constitu te 20 to 25% of the rock. M ay locally have fine-g rained intru sive textu re.
Interpreted as either lava flows or shallow intru sives possibly associated with domes. Present as bou lders in the northeast of qu adrang le and as a less than
6 inch wide dike at one station.  S imilar to qu artz dacite porphyry u nit within the Bynu m Q u adrang le (Bradley et al., 2013).

Zd i – Dio rite: M esocratic (CI~50), g reenish-g ray to g rayish-g reen, fine- to mediu m-g rained, hypidiomorphic g ranu lar diorite. M ajor minerals inclu de
plag ioclase and amphibole. Plag ioclase crystals are typically sericitized and sau ssu ritized. Amphiboles are typically altered to chlorite and actinolite
masses.

Meta vo lc a nic  a nd  Meta vo lc a nic la stic  Units
Hyc o  Fo rma tio n - Up p er Po rtio n
Zha t (u) – Altered  tuffs: Very lig ht g ray to lig ht g reenish g ray (whitish in areas) with red and yellow mottling , altered volcaniclastic rocks. Alteration
consists of silicified, sericitized and pyrophyllitized rock. S ericite phyllite, pods of pyrophyllite, and qu artz + phyrophyllite rock all with less than 1 mm to 2
mm diameter weathered su lfides are common. R elict lithic clasts and kaolinitized feldspar crystal shards are visible in som e exposu res. R elict stru ctu res
are obliterated in heavily altered rocks. M ap area contains bou lders (u p to several feet in diameter) and ou tcrop of massive milky qu artz and qu artz +
sericite rock.

Zhe* - Ep ic la stic  ro c ks o f the So uthern Cha tha m Co unty a rea : G rayish-g reen to g reen, locally with distinctive reddish-g ray or maroon to lavender
coloration, siltstones, sandstones, cong lomeratic sandstone, and cong lomeratic siltstone (g raywacke). S iltstones are locally phyllitic. S iltstones typically
display bedding  rang ing  from mm-scale u p to 10 cm, bedding  layers traceable for several feet locally, may exhibit soft sediment deformation. L ocally
tu ffaceou s with a relict vitric textu re. L ocally contain interbedded intermediate to mafic lavas. Cong lomerates and cong lomeratic sandstones typically
contain rou nded to ang u lar clasts. Deposition interpreted as distal from volcanic center. M ay be correlative to G reen et al. (1982) u nit B – Felsic G raywacke
Unit.

Zhel - Ep ic la stic  ro c ks a nd  la va s:Cong lomerate, cong lomeratic sandstone, sandstone, siltstone and m u dstone. S iltstones and m u dstones typically
display bedding  rang ing  from mm-scale u p to 10 cm, bedding  layers traceable for several feet locally, may exhibit soft sediment deformation. L ocally
tu ffaceou s with a relict vitric textu re. L ocally contain interbedded dacitic to basaltic lavas. Cong lomerates and cong lom eratic sandstones typically contain
su brou nded to ang u lar clasts of dacite in a clastic matrix. Deposition interpreted as distal from volcanic center, in deep water(?), and via tu rbidite flows.

Zhime/p l - Mixed  intermed ia te to  ma fic  ep ic la stic -p yro c la stic  ro c ks with interla yered  intermed ia te to  ma fic  la va s:G rayish-g reen to g reen, locally
with distinctive reddish-g ray or m aroon to lavender coloration; cong lomerate, cong lomeratic sandstone, sandstone, siltstone and m u dstone. L itholog ies are
locally bedded; locally tu ffaceou s with a cryptocrystalline-like g rou ndmass. S iltstones are locally phyllitic. L ocally contain interbedded intermediate to mafic
lavas identical to Zhablt, Zhabl, and Zhablc u nits. Contains lesser amou nts of fine- to coarse tu ff and lapilli tu ff with a cryptocrystalline-like g rou ndmass.
Pyroclastics, lavas, and epiclastics are mainly intermediate to mafic in composition. M inor dacitic lavas and tu ffs present. S ilicified and/or sericitized altered
rock similar to Zhat u nit are locally present. Cong lomerates and cong lom eratic sandstones typically contain su brou nded to ang u lar clasts of andesite and
basalt in a clastic matrix. G enerally interpreted to have been deposited proximal to active intermediate to mafic composition volcanic centers and/or record
the erosion of proxim al intermediate to mafic composition volcanic centers after cessation of active volcanism. M ay be related to G reen et al. (1982) u nit C
– Intermediate to M afic Volcanics and G raywacke.

Zhe/p l - Mixed  ep ic la stic -p yro c la stic  ro c ks with interla yered  d a c itic  la va s: G rayish-g reen to g reenish-g ray, locally with distinctive reddish-g ray or
maroon to lavender coloration; cong lomerate, cong lomeratic sandstone, sandstone, siltstone and m u dstone. L itholog ies are locally bedded; locally
tu ffaceou s with a cryptocrystalline-like g rou ndmass.  S iltstones are locally phyllitic.  L ocally contain interbedded dacitic lavas identical to Zhdlt u nit.
Contains lesser amou nts of fine- to coarse tu ff and lapilli tu ff with a cryptocrystalline-like g rou ndmass. Pyroclastics, lavas, and epiclastics are mainly felsic
in composition.  M inor andesitic to basaltic lavas and tu ffs present.  S ilicified and/or sericitized altered rock sim ilar to Zhat u nit are locally present.
Cong lomerates and cong lom eratic sandstones typically contain su brou nded to ang u lar clasts of dacite in a clastic m atrix. Portions of the Zhe/pl u nit are
interpreted to have been deposited proximal to active volcanic centers represented by the Zhdlt u nit bu t are also interpreted to record the erosion of
proximal volcanic centers after cessation of active volcanism. M ay be correlative to G reen et al. (1982) u nit A – L ower Felsic Volcanics.

Zhd lt (u) – Da c itic  la va s a nd  tuffs o f the up p er p o rtio n o f the Hyc o  Fo rma tio n: G reenish-g ray to dark g ray, siliceou s, aphanitic dacite, porphyritic
dacite with plag ioclase phenocrysts, and flow banded dacite. Dacite with hyaloclastic textu res is common. W elded and non-welded tu ffs associated with the
lavas inclu de: g reenish-g ray to g rayish-g reen, fine tu ff, coarse plag ioclase crystal tu ff and lapilli tu ff. L ocally, interlayers of immatu re cong lomerate and
cong lomeratic sandstone with abu ndant dacite clasts are present. T he dacites are interpreted to have been coherent extru sives or very shallow intru sions
associated with dome formation. T he tu ffs are interpreted as episodic pyroclastic flow deposits, air fall tu ffs or reworked tu ffs g enerated du ring  formation of
dacite dom es.  T he u nit occu rs as map scale pods su rrou nded by clastic rocks of Zhe/pl u nit. W ortman et al. (2000) report a 615.7+3.7/-1.9 M a U-Pb zircon
date for a dacitic tu ff from the u nit in the R ou g emont qu adrang le.

Zha d lt (u) – And esitic  to  d a c itic  la va s a nd  tuffs o f the up p er p o rtio n o f the Hyc o  Fo rma tio n:Black to dark g ray, g ray-g reen to g reen; aphanitic
andesite to dacite and porphyritic andesite to dacite with plag ioclase phenocrysts. Hyaloclastic textu res are common. Interlayered with the lavas are g ray to
black, welded and non-welded, coarse tu ff, lapilli tu ff, and tu ff breccia.  R ocks interpreted as andesites have distinct interior weathering  rind of lig ht brown to
g ray and fresh su rfaces exhibit non-vitric like textu res in contrast to dacites.

Zha b lt – And esitic  to  b a sa ltic  la va s a nd  tuffs:G reen, g ray-g reen, g ray, dark g ray and black; typically u nfoliated, amyg daloidal, plag ioclase porphyritic,
amphibole/pyroxene porphyritic and aphanitic; andesitic to basaltic lavas and shallow intru sions. Hyaloclastic textu re is common and imparts a frag m ental
textu re similar to a lithic tu ff on some ou tcrops. L ocally interlayered with pyroclastic rocks and metasedimentary rocks identical to the Zhe/pl and Zhim e/pl
u nits.

Zha b l - And esitic  to  b a sa ltic  la va s: G reen, g ray-g reen, g ray, dark g ray and black; typically u nfoliated, amyg daloidal, plag ioclase porphyritic,
amphibole/pyroxene porphyritic and aphanitic, andesitic to basaltic lavas and shallow intru sions. Hyaloclastic textu re is common and imparts a frag m ental
textu re on some ou tcrops and bou lders. Cong lomeratic rocks containing  ang u lar clasts of andesite and/or basalt occu r locally and are interpreted as
resedim ented hyaloclastite.

Zha b lc  - And esitic  to  b a sa ltic  la va s a nd  c o nglo mera te: G reen, g ray-g reen, g ray, dark g ray and black; typically u nfoliated, amyg daloidal, plag ioclase
porphyritic, amphibole/pyroxene porphyritic and aphanitic; andesitic to basaltic lavas and shallow intru sions. Hyaloclastic textu re is common and imparts a
frag m ental textu re on some ou tcrops and float bou lders. Interlayers of cong lomeratic rocks containing  ang u lar clasts of andesite and/or basalt are common
and are interpreted as resedimented hyaloclastite. L ocally interlayered with pyroclastic rocks and metasedimentary rocks identical to the Zhime/pl u nits.

Zha b lt-d c p  – And esite to  b a sa lt p o rp hyry o f the Dry Creek a rea :Distinctive, g reen to dark g reen, andesite porphyry with aphanitic g rou ndmass and
eu hedral phenocrysts (u p to 10 mm) of g reenish-white plag ioclase; phenocrysts typically constitu te 20 to 50% of the rock; local alig nm ent of plag ioclase;
lesser pyroxene/amphibole phenocrysts. G reen to dark g reen basalt porphyry with abu ndant pyroxene (altered to amphibole) phenocrysts with minor
plag ioclase phenocrysts. Andesite and basalt porphyries locally amyg daloidal (u p to 2 cm), amyg du les inclu de calcite, qu artz, chlorite, and epidote.  S ame
as Dry Creek Porphyry complex of Hau ck (1977).
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PRO SPECTS AND QUARRIES

L itholog ic contacts - Distribu tion and concentration of stru ctu ral symbols indicates deg ree of reliability.

PLANAR FEATURES
(For m u ltiple observations at one locality, symbols are joined at the "tail" ends of the strike lines)

S trike and dip of cataclastic cleavag e
interpreted as a resu lt of brittle deformation
(m u ltiple observations at one location)S trike and dip of cleavag e

S trike and dip of cleavag e
(m u ltiple observations at one location)

S trike and dip of primary volcanic
compaction and/or welding  foliation

S trike and dip of inclined joint su rface

S trike and dip of inclined joint su rface
(m u ltiple observations at one location)

S trike of vertical joint su rface

S trike of vertical joint su rface
(m u ltiple observations at one location)

S trike and dip of primary bedding  and/or layering

S trike and dip of primary bedding  and/or layering
(m u ltiple observations at one location)

S trike of vertical reg ional foliation

S trike and dip of inclined reg ional foliation
(m u ltiple observations at one location)

S trike and dip of inclined reg ional foliation
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Prospect (pit or small open cu t)

Abandoned qu arry

1 G raham copper prospect - abandoned (Carpenter, 1976)
2 Prospect pit (copper) - abandoned (U S G S  - M R DS  database)
3 Prospect pit (commodity u nknown) - abandoned
5 Prospect pit (commodity u nknown) - abandoned
6 Prospect pit (commodity u nknown) - abandoned

4 Q u arry - abandoned

Hillshade derived from a 20 foot L iDAR  dig ital elevation
model.  R ed and blu e lines show paths of field traverses.

by car
by foot

In cross section, fold form lines

In cross section, inferred axial trace
of larg e-scale fold

S tation location

Diabase station location

S tation location with conspicu ou s amou nts
of qu artz cobbles and/or bou lders

Q u artz dacite porphyry bou lders

Q al contact

Inferred diabase dike;
dotted where concealed.

Inferred brittle fau lt;
dotted where concealed

L inear g eomorphic featu re interpreted
from hillshade L iDAR  - orig in u ncertain

Interpreted fold hing e of larg e-scale anticline;
qu estion mark where existence is qu estionable;
dotted where concealed; arrow indicates
direction of plu ng e

Inferred contact

G radational contact - inferred

Concealed contact

In cross section,
g radational contact - inferred

Interpreted fold hing e of larg e-scale syncline;
qu estion mark where existence is qu estionable;
dotted where concealed; arrow indicates
direction of plu ng e
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