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IN T R O DU CT IO N
T he Bear Creek 7.5-minu te Q u adrang le lies in the east central-portion of the N orth Carolina P iedmont.  T he u nincorporated comm u nities of Bear Creek and H arpers Crossroads
are present in the qu adrang le.  O ld U S  H W Y 421 crosses the northeast corner, S tate H W Y 902 diag onally cu ts across the northern portion and S tate H W Y 42 cu ts across the
sou thern portion of the qu adrang le.
Bear Creek controls the drainag e in the northern portion of the qu adrang le.  Bear Creek drains to the R ocky R iver.  T he R ocky R iver is a m ajor tribu tary of the Deep R iver.  T he
sou thern portion of the qu adrang le drains directly to the Deep R iver along  named tribu taries of T ysons Creek, Indian Creek, Little Indian Creek, F alls Creek and other u nnamed
tribu taries.  N atu ral exposu res of crystalline and T riassic rocks prim arily occu r along  these nam ed and u nnamed creeks.  R ock exposu re at road cu ts, ridg es, resistant finned-
shaped ou tcrops and pavement ou tcrops locally occu r ou tside of drainag es.  T he elevations in the map area rang e from approximately 650 feet above sea level on a resistant
hill, near the intersection of S iler City – Glendon R oad and P rovidence Chu rch R oad, in the northern portion of the qu adrang le, to approximately 250 feet along  several
tribu taries draining  the sou thern edg e of the qu adrang le.
GEO LO GIC BACKGR O U N D
P re-M esozoic crystalline rocks in the Bear Creek 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 and the associaed volcanic Virg ilina m ember of the redefined Virg ilina sequ ence (H ibbard et al., 2013).  T he H yco Arc consists of the H yco F orm ation which
inclu de ca. 633 to 612 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 ortm an et al., 2000; Bradley and M iller, 2011) indicate the H yco F orm ation m ay tentatively be divided into lower (ca. 630 M a) and u pper (ca. 615 M a) portions (informal) with
an apparent intervening  hiatu s of mag m atism.  In northeastern Chatham Cou nty, H yco F ormation 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. 588
and 578 M a (P ollock et al., 2010 and S amson et al., 2001, respectively).
F O LDS
T he H yco Arc and Aaron F orm ation 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 observed rang ing  from shallowly to steeply dipping  and are interpreted to be a resu lt of open to tig ht folds that are locally overtu rned.
F ou r hu ndred and seven (407) primary bedding , layering  and compaction/welding  foliation m easu rem ents from this and adjacent qu adrang les in the immediate area of the map
were u sed in stereog ram analyses to determine the rang e of fold interlimb ang les.  Calcu lated interlimb ang les rang e from g reater than 120 deg rees to less than 30 deg rees
indicating  the presence of g entle to tig ht folds.  P relim inary dom ainal analyses of measu rements in H yco F ormation u nits only, indicate the folds rang e from tig ht to open with the
majority of the folds within the tig ht to close rang e.  P reliminary domain analyses of measu rements in Aaron F orm ation u nits only, indicate the folds rang e from tig ht to g entle
with the majority of the folds within the open rang e.
PAS T  W O R K
T he map area is located within 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 m etavolcaniclastic litholog ies sou rced from distinct areas.  N ixon (1954) mapped portions of the area and investig ated the historic copper prospects and mines
in the area.  M oore (1980) mapped and investig ated felsic flows that inclu ded a small portion of the sou thern edg e of the qu adrang le.
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 east 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 IN ER AL R ES O U R CES
Glendon P yrophyllite Deposits
T here is one active pyrophyllite mine in the qu adrang le.   P yrophyllite is u sed to manu factu re a variety of produ cts for the refractory, ceramics and filler indu stries.  T he active
S tandard M inerals P yrophyllite M ine is located at the sou thern edg e of the qu adrang le in M oore Cou nty.  T he area arou nd the active m ine is known as the Glendon pyrophyllite
deposits and is home to several historic econom ic deposits of pyrophyllite that were first docu m ented in the early to mid 1800’s (O lmstead, 1822 and Emmons, 1856).  S tu ckey
(1928 and 1967) and Conley (1962) condu cted investig ations into the stru ctu re and characteristics of the deposits.  M cDaniel (1976) and S pence (1975) interpreted the orig in of
the pyrophyllite deposits as being  related to ancient hydrotherm al (hot spring ) activity.  Klein (1985), as part of a detailed field trip g u ide, described aspects of the g eolog y,
mineralog y and stru ctu re of the Glendon pyrophyllite deposits.
T he Glendon pyrophyllite deposits consist of fou r mines, from sou thwest to northeast inclu de; Bates (inactive), P hillips (inactive), W om ble (active S tandard M inerals mine) and
W hite (inactive for pyrophyllite) M ines.  T he inactive Bates mine is in the qu adrang le imm ediately to the sou th.  S ome of the early mining  in the Glendon area was u nderg rou nd;
mining  is presently from open pits. T he mines are located along  the Glendon fau lt (S tu ckey, 1928 and Conley, 1962).  T he Glendon fau lt is a hig h ang le reverse fau lt that is a
locu s of pyrophyllite alteration for a distance of over 30 km (18 miles) in northeast M oore Cou nty and into sou thern Chatham Cou nty.  T he Glendon fau lt is interpreted to be
parallel to the axial su rfaces of reg ional-scale overtu rned folds and disru pts an anticline near its crest (Green et al., 1982 and Klein, 1985).  In g eneral, the fau lt is a zone of
intense deform ation rang ing  from 10 to 50 meters wide with abu ndant small-scale folds, fractu res and deform ed and u ndeformed qu artz veins indicating  a complicated
movement history (Klein, 1985).  Q u artz veins may be folded and hig h strain foliations present within the fau lt zone overprint and/or transpose primary bedding  and reg ional
foliation.  N orthwest-trending  fau lts of probable M esozoic ag e cu t the Glendon fau lt.
Gold-pyrophyllite Belt in M oore Cou nty
Lesu re (1981) presented the resu lts from a g eochemical reconnaissance stu dy from old g old mines, pyrophyllite deposits and road ou tcrops throu g hou t northwestern M oore
Cou nty.  O ne hu ndred and ninety (190) of the rock samples contained g old in qu antities rang ing  from 0.02 to 2.4 ppm.  T wenty-six (26) samples were collected from the Glendon
pyrophyllite deposits and vicinity with g old valu es rang ed from 0.02 to 0.04 ppm.
Copper M ines and P rospects
S everal historic copper deposits are present in sou thwestern Chatham Cou nty.  In the Bear Creek Q u adrang le, the copper deposits inclu de several prospects and small mines
inclu ding ; the Barring er P hillips P rospect, the Bear Creek M ine and P hillips M ine.   M ore detailed descriptions of the deposits are provided in Berry (1943), N ixon (1954) and
Carpenter (1976).  T he Barring er P hillips P rospect consisted of two pits now filled in.  T he Bear Creek Copper M ine was worked in the 1940’s with several tons of ore removed
and has an abandoned shaft u p to 32 feet deep.  T he P hillips M ine was also worked in the 1940’s with several hu ndred tons of ore removed with su bsequ ent exploration and
collection of rock core; a water filled pit is all that is left of the working s.  Copper minerals reported inclu de: chalcopyrite, bornite, chalcocite, malachite and azu rite.
DES CR IP T IO N  O F  M AP  U N IT S
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 or
strong  metamorphic foliation.  Althou g h su bjected to metamorphism, the rocks retain relict ig neou s, pyroclastic, and sedim entary 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.
M ap u nits of m etavolcanic 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 dom es 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 dorm ant and active volcanic hig hlands.  S om e of the m etavolcaniclastic u nits within the map area display litholog ic relationships sim ilar
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).
A prelim inary review of the area g eolog y is provided in Bradley (2013).  U nit descriptions common to Bradley et al. (2017) and H anna et al. (2015) from the S iler City and S iler
City N E g eolog ic maps, 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 maintained
from adjacent m apping  in O rang e Cou nty (Bradley et al., 2016).  T he nom enclatu re of the International U nion of Geolog ical S ciences su bcomm ission 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 nam ing  of the rocks is based on relict ig neou s textu res, modal
mineral assemblag es, or normalized mineral 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).
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qu arry or mine - abandoned
3 P hillips M ine – copper (U S GS , M R DS ; Carpenter, 1976; N ixon, 1954)
9 W hite (S now) P yrophyllite M ine - pyrophyllite (R einem u nd, 1955)
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S edimentary U nit
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. Locally has g abbroic
textu re. 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. P u rple stations indicate ou tcrops or bou lders of g abbroic textu red diabase.
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 interm ing led locally.
M etavolcanic and M etavolcaniclastic U nits
Aaron F ormation
Z a e/pl –  Aa ron Forma tion (V irgilina  member) mixed epicla stics, pyrocla stics a nd la va s of the Devils Tra mping Ground a rea :Grayish-g reen to g reenish-
g ray, metamorphosed tu ffaceou s sandstones, cong lomeratic sandstones, siltstones and minor phyllite.  T he siltstones typically are weakly phyllitic.  Contains
lesser amou nts of fine- to coarse tu ff, welded tu ff and dacitic lavas.  F iamme-like shaped clasts are common in the cong lomerates sandstones and tu ffs.  Q u artz
and feldspar crystal frag m ents are common in the sedimentary components, tu ffs and lavas.   S ilicified and/or sericitized altered rock and qu artz with adu laria and
locally present.  U nit is interpreted to be in g radational contact with u nit Za.  Contact with u nit Za desig nated at first occu rrence of sandstones with ang u lar clasts
or primary volcanic rocks.
Z a qdp - Qua rtz da cite porphyry:P orphyritic 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.  S imilar to qu artz dacite porphyry u nit within the Bynu m Q u adrang le (Bradley et al., 2013).
Z a  –  Aa ron Forma tion:Distinctive m etasedimentary 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 lom erates (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 prom inent and rang e from sand- to g ravel-size.  H arris (1984), perform ed a detailed sedimentary stu dy of the Aaron F ormation to the immediate west
of the m ap area.  H arris (1984) interpreted the Aaron F orm ation to have been deposited by tu rbidity cu rrents in a retrog radational su bm arine fan setting .  P ollock
et al., (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 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 maroon to lavender coloration,
siltstones, sandstones, cong lomeratic 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 deformation.  Locally tu ffaceou s with a relict vitric
textu re.  Locally contain interbedded interm ediate to mafic lavas.  Cong lomerates and cong lom eratic sandstones typically contain rou nded to ang u lar clasts.
Deposition interpreted as distal from volcanic center.
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 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 ndmass. S iltstones are locally phyllitic. Locally contain interbedded intermediate
to mafic lavas identical to the Zhable u nit. 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 intermediate 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 lomeratic sandstones typically contain su brou nded to ang u lar clasts of andesite and basalt in a clastic m atrix. Generally
interpreted to have been deposited proximal to active interm ediate to mafic composition volcanic centers and/or record the erosion of proximal intermediate to
mafic composition 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 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  form ation of dacite
domes. W ortm an 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 em ont qu adrang le.
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 som e 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 lom eratic sandstone, sandstone, siltstone and m u dstone.
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