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IN T R O DU CT IO N
T he S iler City 7.5-minu te Q u adrang le lies in the east central portion of the N orth Carolina P iedmont.  T he R ocky R iver crosses the
northeastern corner of the qu adrang le and the T own of S iler City (popu lation approxim ately 8,200) occu pies the northwest portion of the
qu adrang le.  T he qu adrang le is crossed by northwest-sou theast U S  H ig hway 421, and by east-west U S  H ig hway 64.
T he R ocky R iver primarily controls the drainag e in the qu adrang le; named tribu taries inclu de: M eadow Creek, Loves Creek, W elch
Branch, T ick Creek, Evans Creek and S andy Branch.  O n the western side of the qu adrang le, the Deep R iver controls the drainag e with
named tribu taries of Little Bru sh, Blood R u n and other u nnam ed tribu taries.  T he drainag e divide is locally controlled by a ridg e that m arks
a major g eolog ic contact (H yco and Aaron F orm ations contact) in the qu adrang le.  N atu ral exposu res of crystalline rocks occu r mainly
along  these and nu merou s u nnam ed creeks.  R ock exposu re at road cu ts, ridg es, resistant finned-shaped ou tcrops and pavement
ou tcrops occu r locally ou tside of drainag es.  T he elevations in the map area rang e from abou t 760 feet above sea level along  F ire T ower
R oad (on the ridg e that defines the drainag e divide between the R ocky and Deep R ivers) in the western portions of the qu adrang le
sou thwest of the S iler City town limits, to less than 430 feet along  T ick Creek at the eastern edg e of the qu adrang le.
Geolog ic Backg rou nd and P ast W ork
P re-M esozoic crystalline rocks in the S iler City Q u adrang le are part of the redefined H yco Arc (H ibbard et al., 2013) within the
N eoproterozoic to Cambrian Carolina terrane (H ibbard et al., 2002; and H ibbard et al., 2006).  In the reg ion of the map area, the Carolina
terrane can be separated into two lithotectonic u nits: 1) the H yco Arc and 2) the Aaron F ormation of the redefined Virg ilina sequ ence
(H ibbard et al., 2013).  T he H yco Arc consists of the H yco F ormation which inclu de ca. 612 to 633 M a (W ortm an et al., 2000; Bowm an,
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 H yco F ormation may be divided into lower (ca. 630 M a) and u pper (ca. 615 M a) mem bers
(informal) with an apparent intervening  hiatu s of mag m atism.  In northeastern Chatham Cou nty, H yco F orm ation u nits are intru ded by the
ca. 579 M a (T adlock and Loewy, 2006) East F arring ton plu ton and associated W est F arring ton plu ton.  T he Aaron F ormation 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 P ollock, 2010,
respectively).
T he H yco Arc and Aaron F ormation litholog ies were folded and su bjected to low g rade metamorphism du ring  the ca. 578 to 554 M a
(P ollock, 2007; P ollock et al., 2010) Virg ilina deformation (Glover and S inha, 1973; H arris and Glover, 1985; H arris and Glover, 1988; and
H ibbard and S amson, 1995).  In the map area, orig inal layering  of H yco and Aaron F ormation litholog ies are interpreted to rang e from
shallowly to steeply dipping  du e to open to isoclinal folds that are locally overtu rned.
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 is interpreted to represent dacitic domes and proximal pyroclastics.
T he andesitic to basaltic lavas (with tu ffs or cong lomerates) u nits are interpreted to represent eru ption of intermediate to mafic lava flows
and associated pyroclastic and/or epiclastic deposits.  T he epiclastic/pyroclastic 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 H yco F ormation; g eochronolog ic data in the
map area is needed to confirm this interpretation.  A review of the reg ional litholog ies is su mmarized in Bradley (2013).
T he map area is located immediately north of the stu dy area of Green et al. (1982), Abdelzahir (1978), and Green (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.
Abu ndant evidence of brittle fau lting  at the ou tcrop scale and larg e-scale lineaments (as interpreted from hillshade LiDAR  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 to the sou theast of the stu dy area, 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 ag ed diabase intru de the crystalline rocks of
the map area.  Q u aternary ag ed allu viu m is present in most major drainag es.
M ineral R esou rces
T here are no active mining  activities cu rrently in the qu adrang le.  An abandoned qu arry u tilized for g ravel is present in the northeast
corner of the qu adrang le.  An abandoned qu arry u tilized for cru shed stone is present along  the east-central edg e of the qu adrang le.  O ne
historic sm all flag stone qu arry was identified.
T wo historic mine locations are present: 1) the Gilmore-H art Copper M ine and 2) O re H ill Iron M ine.  T he Gilmore-H art is described as a
consisting  of two holes with one hole having  been worked for copper in the 1860’s(?) (Carpenter, 1976).  T he O re H ill Iron M ine, located
sou thwest of M ou nt Vernon S pring s, was an important local sou rce for iron ore du ring  the R evolu tionary and Civil W ars.  O re H ill is
described in several historic pu blications from the N orth Carolina Geolog ical S u rvey inclu ding  N itze (1893 a and b) and Kerr and H anna
(1888).  T he N itze (1893a) pu blication inclu des a detail map of the site depicting  locations of excavations and the location of the fu rnace.
Carpenter (1976) provides a brief su mmary of the O re H ill iron mine and former working s.  According  to Carpenter (1976), “T his mine was
worked primarily du ring  the R evolu tionary and Civil W ars. T he S apona Iron Company operated a sm all charcoal fu rnace here du ring  the
Civil W ar and the N orth Carolina S teel and Iron Company took ou t 700 tons du ring  prospecting , apparently arou nd 1890. T here was som e
produ ction in 1903. N u m erou s opening s were made on the property. O pening  N o. 1 was 40 feet deep with drifts in several directions;
opening  N o. 2 was 80 feet deep with one short drift; the W him shaft was 90 feet deep, and fou r other opening s were 85, 10, 4 and 12- feet
in depth.”

Description of M ap U nits
All pre-M esozoic rocks in the map area have been m etamorphosed to at least the chlorite zone of the g reenschist metamorphic facies.
M any of the rocks display a weak or 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 “m eta” is not
inclu ded in the nom enclatu re of the pre-M esozoic rocks described in the qu adrang le.  Ju rassic diabase dikes are u nmetamorphosed.
A prelim inary review of the area g eolog y is provided in Bradley (2013).  U nit descriptions common to H anna et al. (2015) and H anna et al.
(2014) from the S iler City N E and S ilk H ope g eolog ic m aps, respectively, were u sed for conformity with on strike u nits in neig hboring
qu adrang les.  U nit descriptions and stratig raphic correlations were m aintained from adjacent mapping  in O rang e Cou nty (Bradley et al.,
2016).  T he nomenclatu re of the International U nion of Geolog ical S ciences su bcommission on ig neou s and volcanic rocks (IU GS ) after
Le 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 m ineral assem blag es when whole-rock g eochemical data is available.  P yroclastic
rock terminolog y follows that of F isher and S chminke (1984).
S edimentary U nits
Qa l –  Alluvium:U nconsolidated poorly sorted and stratified deposits of ang u lar to su brou nded clay, silt, sand and g ravel- to bou lder-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 rem ents
depicted on the map within Q al represent ou tcrops of crystalline rock inliers su rrou nded by allu viu m.
Intru sive and M etaintru sive U nits
Jd –  Dia ba se:Black to g reenish-black, fine- to mediu m-g rained, dense, consists primarily of plag ioclase, au g ite and may contain 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.
MPzgb –  Ga bbro:M elanocratic (CI g reater than 50), fine-g rained g abbro. Distinctive brown weathering . O ccu rs as a small map scale
body in the adjacent Cru tchfield Crossroads Q u adrang le that is closely associated with a diabase dike.  In the S iler City Q u adrang le
occu rs as isolated bou lders along  the trend of a diabase dike.  Appears u nm etamorphosed. P u rple station locations indicate ou tcrop or
bou lders of M P zg b.
Z di –  Diorite:M esocratic (CI~50), g reenish-g ray to g rayish-g reen, fine- to mediu m-g rained, metamorphosed, hypidiomorphic g ranu lar
diorite. M ajor minerals inclu de plag ioclase and amphibole. P lag ioclase crystals are typically sericitized and sau ssu ritized. Amphiboles are
typically altered to chlorite and actinolite masses.  Gabbro interming led locally.
M etavolcanic and M etavolcaniclastic U nits
Aaron F ormation
Z a  –  Aa ron Forma tion:Distinctive metasedimentary packag e that rang es from fine-g rained siltstones to coarse-g rained sandstones,
pebbly sandstones and cong lomerates.  S iltstones are similar in appearance to H yco F ormation litholog ies.  T he sandstones, pebbly
sandstones and cong lomerates (classified as litharenite, feldspathic litharenite and lithic feldsarenite by H arris (1984)) are distinctive and
commonly contain rou nded to su brou nded clasts of qu artz rang ing  from sand- to g ravel-sized.  In the sandstones, feldspar is the most
prominent mineral g rain; qu artz varies from sparse to abu ndant in hand sample.  Lithic clasts are typically prominent and rang e from sand-
to g ravel-size.  H arris (1984), performed a detailed sedimentary stu dy of the Aaron F ormation to the imm ediate west of the map area.
H arris (1984) interpreted the Aaron F ormation to have been deposited by tu rbidity cu rrents in a retrog radational su bmarine fan setting .
P ollock (2010) interprets an approximate 35 million year u nconform ity between the Aaron and u nderlying  H yco F ormation.  T his
interpretation is based in part on detrital zircon ag e date data from an Aaron cong lomerate sample collected in the nearby Liberty
Q u adrang le.
H yco F ormation – U pper P ortion
Z ha t –  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 diam eter weathered su lfides are common.  R elict lithic clasts and kaolinitized feldspar crystal shards are
visible in some 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 m assive m ilky qu artz and qu artz + sericite rock.  Chloritoid and stau rolite present locally.
Z hqdp - Qua rtz da cite porphyry:P orphyritic with aphanitic g rou ndm ass 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.  P resent locally, mainly in sou thern
portion of qu adrang le.  S imilar to qu artz dacite porphyry u nit within the Bynu m Q u adrang le (Bradley et al., 2013).  P resent as isolated
ou tcrops or bou lders as desig nated by pink-colored station locations.
Z he* - Epicla stic rocks of the Southern Cha tha m County a rea :Grayish-g reen to g reen, locally with distinctive reddish-g ray or m aroon
to lavender coloration, siltstones, sandstones, cong lom eratic sandstone, and cong lom eratic siltstone (g reywacke).  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 deform ation.  Locally tu ffaceou s with a relict vitric textu re.  Locally contain interbedded intermediate to mafic lavas.
Cong lom erates 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 Green et al. (1982) u nit B – F elsic Graywacke U nit.
Z hel - Epicla stic rocks a nd la va s:M etamorphosed 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. Locally tu ffaceou s with a relict vitric textu re. Locally contain interbedded dacitic to basaltic lavas.
Cong lom erates and cong lomeratic 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.
Z he/plim - Mixed epicla stic-pyrocla stic rocks with interla yered intermedia te to ba sa ltic la va s:Grayish-g reen to g reenish-g ray,
locally with distinctive reddish-g ray or maroon to lavender coloration; metamorphosed:  cong lomerate, cong lomeratic sandstone,
sandstone, siltstone, m u dstone, and felsic fine- to coarse tu ff and lapilli tu ff.  S iltstones are locally phyllitic. Locally contain interbedded
andesitic to basaltic lavas identical to Zhabl u nit.  S ilicified and/or sericitized altered rock are locally present.  Interpreted to be in
g radational contact with u nit Zhe/pl and identified by increase in intermediate to mafic lavas and decrease and/or absence of dacites.
Z hime/pl - Mixed intermedia te to ma fic epicla stic-pyrocla stic rocks with interla yered intermedia te to ma fic la va s:Grayish-g reen to
g reen, locally with distinctive reddish-g ray or maroon to lavender coloration; metamorphosed:  cong lom erate, cong lomeratic sandstone,
sandstone, siltstone and m u dstone. Litholog ies are locally bedded; locally tu ffaceou s with a cryptocrystalline-like g rou ndm ass. S iltstones
are locally phyllitic. Locally contain interbedded intermediate to mafic lavas identical to Zhabl, Zhable, 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. P yroclastics, lavas, and epiclastics are mainly
interm ediate to mafic in composition. M inor dacitic lavas and tu ffs present. S ilicified and/or sericitized altered rock are locally present.
Cong lom erates and cong lom eratic sandstones typically contain su brou nded to ang u lar clasts of andesite and basalt in a clastic matrix.
Generally interpreted to have been deposited proximal to active intermediate to mafic composition volcanic centers and/or record the
erosion of proximal intermediate to mafic composition volcanic centers after cessation of active volcanism.
Z he/pl - Mixed epicla stic-pyrocla stic rocks with interla yered da citic la va s:Grayish-g reen to g reenish-g ray, locally with distinctive
reddish-g ray or maroon to lavender coloration; metamorphosed:  cong lomerate, cong lomeratic sandstone, sandstone, siltstone and
m u dstone. Litholog ies are locally bedded; locally tu ffaceou s with a cryptocrystalline-like g rou ndm ass.  S iltstones are locally phyllitic.
Locally 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 ndm ass. P yroclastics, 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 are locally present and increase in occu rrence toward the north. Cong lomerates
and cong lomeratic sandstones typically contain su brou nded to ang u lar clasts of dacite in a clastic m atrix.  F ine- to mediu m-g rained diorite
is locally present.  P ortions 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.
Z hdlt (u) –  Da citic la va s a nd tuffs of the upper portion of the Hyco Forma tion:Greenish-g ray to dark g ray, siliceou s,
metamorphosed: aphanitic dacite, porphyritic dacite with plag ioclase phenocrysts, and flow banded dacite. Dacite with hyaloclastic
textu res are 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. Locally, 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 dom e
form ation. 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) reports an ag e of
615.7+3.7/-1.9 M a U -P b zircon date for a dacitic tu ff from the u nit in the R ou g emont qu adrang le.
Z ha bl - Andesitic to ba sa ltic la va s:Green, g ray-g reen, g ray, dark g ray and black; typically u nfoliated, amyg daloidal, plag ioclase
porphyritic, amphibole/pyroxene porphyritic and aphanitic; metamorphosed: andesitic to basaltic lavas and shallow intru sions. H yaloclastic
textu re is common and imparts a frag m ental textu re on some ou tcrops and float bou lders. Cong lomeratic rocks consisting  of ang u lar
clasts of andesite and/or basalt occu r locally and are interpreted as resedimented hyaloclastite.
Z ha ble –  Andesitic to ba sa ltic la va s with interla yered epicla stic rocks:Lig ht g reen, g ray-g reen, g ray, and dark g ray; typically
u nfoliated, amyg daloidal, plag ioclase porphyritic, amphibole/pyroxene porphyritic and aphanitic; metamorphosed: andesitic to basaltic
lavas and shallow intru sions. H yaloclastic textu re is common and imparts a frag m ental textu re on some ou tcrops and float bou lders.
Contains lesser amou nts of g rayish-g reen, lig ht g reen, and lig ht g ray to white; metamorphosed cong lom erate, cong lomeratic sandstone,
sandstone, siltstone and m u dstone.
Z ha blc - Andesitic to ba sa ltic la va s a nd conglomera te:Green, g ray-g reen, g ray, dark g ray and black; typically u nfoliated,
amyg daloidal, plag ioclase porphyritic, amphibole/pyroxene porphyritic and aphanitic; metamorphosed: andesitic to basaltic lavas and
shallow intru sions. H yaloclastic 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 consisting  of ang u lar clasts of andesite and/or basalt are common and are interpreted as resedimented hyaloclastite.
Locally interlayered with pyroclastic rocks and meta-sedim ents identical to the Zhime/pl u nits.
Z ha blt-dcp –  Andesite to ba sa lt porphyry of the Dry Creek a rea :Distinctive, g reen to dark g reen, metamorphosed 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. Green 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 in filling  inclu de calcite, qu artz, chlorite, and epidote.  S am e as Dry Creek P orphyry complex of
H au ck (1977).  P resent as isolated ou tcrops or bou lders as desig nated by g reen station locations.
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5 shaft (W him?) - abandoned
mine shaft - abandoned
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12 F BL035 lithic sample of S teponaitis et al. (2006)
13 F BL036 lithic sample of S teponaitis et al. (2006)
14 F BL037 lithic sample of S teponaitis et al. (2006)
15 F BL038 lithic sample of S teponaitis et al. (2006)

4 - trenches - abandoned

indicates location of vu g g y qu artz
or sliceou s breccia float

indicates location of qu artz dacite
porphyry bou lders or ou tcrop

observation station location

indicates location of M P zg b
bou lders or ou tcrop

indicates location of Zhablt-dcp
bou lders or ou tcrop

diabase station location

M t. Vernon S pring s spring  location

N orth Carolina Department of Environmental Q u ality
P olicy and Innovation Grou p
M ary P enny Kelley, S enior Advisor - P olicy and Innovation
Kenneth B. T aylor, S tate Geolog ist


