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IN T R O DU CT IO N
T h e Crutch field Crossroads 7.5-minute Quadrang le lies in th e east central portion of th e N orth  Carolina P iedmont.  T h e Rocky Riv er crosses
th e south w estern corner of th e quadrang le; th e Ch ath am – Alamance County line crosses th e quadrang le from w est to east.  P ortions of th e
Tow n of S iler City (population approximately 8,200) occupies th e south w est corner of th e quadrang le.  Impounded portions of th e Rocky
Riv er with in th e quadrang le serv e as th e w ater supply source for th e Tow n of S iler City.  T h e quadrang le is crossed by north w est-south east
U S  Hig h w ay 421.  Hw y 64, a major east-w est corridor for th e central P iedmont, is located immediately to th e south  of th e quadrang le.
T h e majority of th e quadrang le drains to th e Rocky Riv er along  drainag es th at include Lacy’s Creek, N ick Creek, N orth  P rong , G reenbrier
Creek, Joh nson Creek, Mud Lick Creek, V arnell Creek and unnamed creeks.  T h e north east portion of th e quadrang le drains to th e Haw
Riv er along  drainag es th at include S outh  Fork, Reedy Branch  and P ine Hill Branch .  A small area in th e south w est corner of th e quadrang le
drains to th e Deep Riv er.  T h e drainag e div ide betw een th e Rocky and Deep Riv ers is locally controlled by a ridg e th at marks a major
g eolog ic contact (Hyco and Aaron Formations).  N atural exposures of crystalline rocks occur mainly along  th ese and numerous unnamed
creeks.  Rock exposure at road cuts, ridg es, resistant finned-sh aped outcrops and pav ement outcrops occur locally outside of drainag es.
T h e elev ations in th e map area rang e from about 740 feet abov e sea lev el north  of th e intersection of P iney G rov e Ch urch  road and
Fellow sh ip Ch urch  Road (on th e ridg e th at defines th e drainag e div ide betw een th e Rocky and Deep Riv ers) in th e south w est corner of th e
quadrang le, to less th an 500 feet along  P ine Hill Branch  near th e north eastern corner of th e quadrang le.
G eolog ic Backg round and P ast W ork
P re-Mesozoic crystalline rocks in th e S iler City Quadrang le are part of th e redefined Hyco Arc (Hibbard et al., 2013) with in th e
N eoproterozoic to Cambrian Carolina terrane (Hibbard et al., 2002; and Hibbard et al., 2006).  In th e reg ion of th e map area, th e Carolina
terrane can be separated into tw o lith otectonic units: 1) th e Hyco Arc and 2) th e Aaron Formation of th e redefined V irg ilina sequence
(Hibbard et al., 2013).  T h e Hyco Arc consists of th e Hyco Formation w h ich  include ca. 612 to 633 Ma (W ortman et al., 2000; Bowman,
2010; Bradley and Miller, 2011) metamorph osed layered v olcaniclastic rocks and plutonic rocks.  Av ailable ag e dates (W ortman et al., 2000;
Bradley and Miller, 2011) indicate th e Hyco Formation may be divided into low er (ca. 630 Ma) and upper (ca. 615 Ma) members (informal)
with  an apparent interv ening  h iatus of mag matism.  In north eastern Ch ath am County, Hyco Formation units are intruded by th e ca. 579 Ma
(T adlock and Loew y, 2006) East Farring ton pluton and associated W est Farring ton pluton.  T h e Aaron Formation consists of
metamorph osed layered v olcaniclastic rocks w ith  young est detrital zircons of ca. 578 and 588 Ma (S amson et al., 2001 and P ollock, 2010,
respectiv ely).
T h e Hyco Arc and Aaron Formation lith olog ies w ere folded and subjected to low g rade metamorph ism during  th e ca. 578 to 554 Ma
(P ollock, 2007; P ollock et al., 2010) V irg ilina deformation (G lov er and S inh a, 1973; Harris and G lov er, 1985; Harris and G lov er, 1988; and
Hibbard and S amson, 1995).  In th e map area, orig inal layering  of Hyco and Aaron Formation lith olog ies are interpreted to rang e from
sh allow ly to steeply dipping  due to open to isoclinal folds th at are locally ov erturned to th e south east.
Map units of metav olcanic and metav olcaniclastic rocks include v arious lith olog ies th at w h en g rouped tog eth er are interpreted to indicate
g eneral env ironments of deposition.  T h e dacitic lav as and tuffs unit is interpreted to represent dacitic domes and proximal pyroclastics.  T h e
andesitic to basaltic lav as (with  tuffs or cong lomerates) units are interpreted to represent eruption of intermediate to mafic lav a flow s and
associated pyroclastic and/or epiclastic deposits.  T h e epiclastic/pyroclastic units are interpreted to represent deposition from th e erosion of
dormant and activ e v olcanic h ig h lands.  S ome of th e metav olcaniclastic units with in th e map area display lith olog ic relationsh ips similar to
dated units present in north ern O rang e and Durh am Counties.  Due to th ese similarities, th e metav olcanic and metav olcaniclastic units h av e
been tentativ ely separated into upper and low er portions of th e Hyco Formation; g eoch ronolog ic data in th e map area is needed to confirm
th is interpretation.  A rev iew of th e reg ional lith olog ies is summarized in Bradley (2013).
Abundant evidence of brittle faulting  at th e outcrop scale and larg e-scale lineaments (as interpreted from h illsh ade LiDAR data) are present
in th e map area.  T h e brittle faulting  and lineaments are interpreted to be associated with  Mesozoic extension.  T h e Colon cross-structure
(Reinemund, 1955), located to th e south east of th e study area, is a constriction zone in th e Deep Riv er Mesozoic basin and is ch aracterized
by crystalline rocks ov erprinted by complex brittle faulting .  Dikes of Jurassic ag ed diabase intrude th e crystalline rocks of th e map area.
Quaternary ag ed alluvium is present in most major drainag es.
Mineral Resources
T h ere are no activ e mining  activ ities currently in th e quadrang le.  O ne h istoric flag stone quarry associated with  an abandoned g rist mill site
w as identified along  th e Rocky Riv er in th e south  of th e quadrang le.  T h e north ern portion of th e quadrang le w as mapped at
reconnaissance-scale as part of th e S ch midt et al. (2006) study.  T h e area w as identified as containing  larg e zones of h ig h -sulfidation
alteration with  th e potential for pyroph yllite and g old resources.  T h e quadrang le h as 4 identified prospect and/or mine areas including : 1)
“O re Hill”, 2) Hinsh aw  pyroph yllite prospect, 3) S now Camp P yroph yllite Mine, and th e 4) S now Camp S outh  pyroph yllite prospect.
S ch midt et al. (2006) identified “O re Hill” as a location of a small sh aft at th e top of a knob.  T h e rock is mag netite bearing  and it is
speculated th at th e sh aft w as sunk in search  of iron ore.  A site v isit to “O re Hill” in 2016 did not encounter th e sh aft; sev eral sh allow
(prospect-like) opening s are present.  T h e reported sh aft may h av e collapsed.  T h e Hinsh aw  pyroph yllite prospect is described by S tuckey
(1967) and S ch midt et al. (2006).  T h e S now Camp P yroph yllite Mine is abandoned.  S ch midt (1985) described th e mine as an important
former producer of h ig h -g rade pyroph yllite in N orth  Carolina activ e from th e mid-1930’s to th e mid-1960’s.  Additional descriptions of th e
S now Camp Mine are provided in Broadh urst and Councill (1953), Espensh ade and P otter (1960), S tuckey (1967), and Hug h es (1987).
T h e S now Camp S outh  pyroph yllite prospect is located on th e south ern end of th e ridg e th at includes th e S now Camp Mine location.

DES CRIP T IO N  O F MAP  U N IT S
All pre-Mesozoic rocks in th e map area h av e been metamorph osed to at least th e ch lorite zone of th e g reensch ist metamorph ic facies.
Many of th e rocks display a w eak or strong  metamorph ic foliation.  Alth oug h  subjected to metamorph ism, th e rocks retain relict ig neous,
pyroclastic, and sedimentary textures and structures th at allow for th e identification of protolith  rocks.  As such , th e prefix “meta” is not
included in th e nomenclature of th e pre-Mesozoic rocks described in th e quadrang le.  Jurassic diabase dikes are unmetamorph osed.
A preliminary rev iew of th e area g eolog y is prov ided in Bradley (2013).  U nit descriptions common to Hanna et al. (2014) and Bradley et al.
(2017) from th e S ilk Hope and S iler City g eolog ic maps, respectiv ely, w ere used for conformity with  on strike units in neig h boring
quadrang les.  U nit descriptions and stratig raph ic correlations w ere maintained from adjacent mapping  in O rang e County Bradley (Bradley et
al., 2016).  T h e nomenclature of th e International U nion of G eolog ical S ciences subcommission on ig neous and v olcanic rocks (IU G S ) after
Le Maitre (2002) is used in classification and naming  of th e units.  T h e classification and naming  of th e rocks is based on relict ig neous
textures, modal mineral assemblag es, or normalized mineral assemblag es w h en w h ole-rock g eoch emical data is av ailable.  P yroclastic rock
terminolog y follow s th at of Fish er and S ch minke (1984).
S EDIMEN TARY U N IT
Qa l – Alluvium :U nconsolidated poorly sorted and stratified deposits of ang ular to subrounded clay, silt, sand and g rav el- to boulder-sized
clasts, in stream drainag es. May include point bars, terraces and natural lev ees along  larg er stream floodplains. S tructural measurements
depicted on th e map with in Qal represent outcrops of crystalline rock inliers surrounded by alluv ium.
IN T R U S IV E AN D METAIN T R U S IV E U N IT S
Jd – Dia b a se:Black to g reenish -black, fine- to medium-g rained, dense, consists primarily of plag ioclase, aug ite and may contain oliv ine.
O ccurs as dikes up to 100 ft wide. Diabase typically occurs as sph eriodally w eath ered boulders with  a g rayish -brow n w eath ering  rind. Red
station location indicates outcrop or boulders of diabase.
M Pzgb  – Ga b b ro:Melanocratic (CI g reater th an 50), fine-g rained g abbro. Distinctiv e brow n w eath ering . O ccurs as a small map scale body
closely associated with  a diabase dike, and as isolated boulders along  th e trend of a diabase dike.  Appears unmetamorph osed. P urple
station locations indicate outcrop or boulders of MP zg b.
Z qm d - Qua rtz m onzodiorite:Composite pluton of mesocratic, coarse- to medium-g rained, equig ranular, quartz monzodiorite, diorite and
g ranodiorite.  Major minerals include plag ioclase and amph iboles with  lesser amounts of quartz.  Amph iboles appear altered to ch lorite and
actinolite masses.  Feldspars h av e a lig h t pinkish -h ue locally.  Includes a distinctiv e plag ioclase porph yritic g ranodiorite to diorite on S outh
Fork Cane Creek.  U nit identified as th e Lindley Farms Quartz Monzonite by S ch midt et al. (2006).  S ch midt et al. (2006) w h ole rock and
modal analyses w ere replotted on IU G S  ternary diag rams and plot in th e quartz monzodiorite field.
Z di – Diorite:Mesocratic (CI~50), g reenish -g ray to g rayish -g reen, fine- to medium-g rained, metamorph osed, h ypidiomorph ic g ranular
diorite. Major minerals include plag ioclase and amph ibole. P lag ioclase crystals are typically sericitized and saussuritized. Amph iboles are
typically altered to ch lorite and actinolite masses.  G abbro interming led locally.
Z gr – Gra nite:Leucocratic, medium- g rained, equig ranular metamorph osed, g ranite or tonolite
METAV O LCAN IC AN D METAV O LCAN ICLAS T IC U N IT S
Aaron Formation
Z a  – Aa ron Form a tion: Distinctiv e metasedimentary packag e th at rang es from fine-g rained siltstones to coarse-g rained sandstones,
pebbly sandstones and cong lomerates.  S iltstones are similar in appearance to Hyco Formation lith olog ies.  T h e sandstones, pebbly
sandstones and cong lomerates (classified as lith arenite, feldspath ic lith arenite and lith ic feldsarenite by Harris (1984)) are distinctiv e and
commonly contain rounded to subrounded clasts of quartz rang ing  from sand- to g rav el-sized.  In th e sandstones, feldspar is th e most
prominent mineral g rain; quartz v aries from sparse to abundant in h and sample.  Lith ic clasts are typically prominent and rang e from sand-
to g rav el-size.  Harris (1984), performed a detailed sedimentary study of th e Aaron Formation to th e immediate w est of th e map area.
Harris (1984) interpreted th e Aaron Formation to h av e been deposited by turbidity currents in a retrog radational submarine fan setting .
P ollock (2010) interprets an approximate 35 million year unconformity betw een th e Aaron and underlying  Hyco Formation.  T h is
interpretation is based in part on detrital zircon ag e date data from an Aaron cong lomerate sample collected in th e adjacent Liberty
Quadrang le.
Hyco Formation – U pper P ortion
Z ha t (u) – Altered tuffs:V ery lig h t g ray to lig h t g reenish  g ray (w h itish  in areas) with  red and yellow mottling , altered v olcaniclastic rocks.
Alteration consists of silicified, sericitized and pyroph yllitized rock.  S ericite ph yllite, pods of pyroph yllite, and quartz + ph yroph yllite rock all
with  less th an 1 mm to 2 mm diameter w eath ered sulfides are common.  Relict lith ic clasts and kaolinitized feldspar crystal sh ards are
visible in some exposures.  Relict structures are obliterated in h eav ily altered rocks.  Map area contains boulders (up to sev eral feet in
diameter) and outcrop of massiv e milky quartz and quartz + sericite rock.
Z hel - Epicla stic rocks a nd la va s: Metamorph osed cong lomerate, cong lomeratic sandstone, sandstone, siltstone and mudstone.
S iltstones and mudstones typically display bedding  rang ing  from mm-scale up to 10 cm, bedding  layers traceable for sev eral feet locally,
may exh ibit soft sediment deformation. Locally tuffaceous with  a relict vitric texture. Locally contain interbedded dacitic to basaltic lav as.
Cong lomerates and cong lomeratic sandstones typically contain subrounded to ang ular clasts of dacite in a clastic matrix. Deposition
interpreted as distal from v olcanic center, in deep w ater (?), and via turbidite flow s.
Z he/plim  - M ixed epicla stic-pyrocla stic rocks with interla yered interm edia te to b a sa ltic la va s:G rayish -g reen to g reenish -g ray, locally
w ith  distinctiv e reddish -g ray or maroon to lav ender coloration; metamorph osed:  cong lomerate, cong lomeratic sandstone, sandstone,
siltstone, mudstone, and felsic fine- to coarse tuff and lapilli tuff.  S iltstones are locally ph yllitic. Locally contain interbedded andesitic to
basaltic lav as identical to Zh abl unit.  S ilicified and/or sericitized altered rock are locally present.  Interpreted to be in g radational contact
with  unit Zh e/pl and identified by increase in intermediate to mafic lav as and decrease and/or absence of dacites.
Z he/pl - M ixed epicla stic-pyrocla stic rocks with interla yered da citic la va s: G rayish -g reen to g reenish -g ray, locally with  distinctiv e
reddish -g ray or maroon to lav ender coloration; metamorph osed:  cong lomerate, cong lomeratic sandstone, sandstone, siltstone and
mudstone. Lith olog ies are locally bedded; locally tuffaceous with  a cryptocrystalline-like g roundmass.  S iltstones are locally ph yllitic.  Locally
contain interbedded dacitic lav as identical to Zh dlt unit. Contains lesser amounts of fine- to coarse tuff and lapilli tuff with  a cryptocrystalline-
like g roundmass. P yroclastics, lav as, and epiclastics are mainly felsic in composition.  Minor andesitic to basaltic lav as and tuffs present.
S ilicified and/or sericitized altered rock are locally present and increase in occurrence tow ard th e north . Cong lomerates and cong lomeratic
sandstones typically contain subrounded to ang ular clasts of dacite in a clastic matrix.  Fine- to medium-g rained diorite is locally present.
P ortions of th e Zh e/pl unit are interpreted to h av e been deposited proximal to activ e v olcanic centers represented by th e Zh dlt unit but are
also interpreted to record th e erosion of proximal v olcanic centers after cessation of activ e v olcanism.
Z hdlt (u) – Da citic la va s a nd tuffs of the upper portion of the Hyco Form a tion:G reenish -g ray to dark g ray, siliceous, metamorph osed:
aph anitic dacite, porph yritic dacite with  plag ioclase ph enocrysts, and flow  banded dacite. Dacite with  h yaloclastic textures are common.
W elded and non-w elded tuffs associated with  th e lav as include: g reenish -g ray to g rayish -g reen, fine tuff, coarse plag ioclase crystal tuff and
lapilli tuff. Locally, interlayers of immature cong lomerate and cong lomeratic sandstone with  abundant dacite clasts are present. T h e dacites
are interpreted to h av e been coh erent extrusiv es or v ery sh allow  intrusions associated w ith  dome formation. T h e tuffs are interpreted as
episodic pyroclastic flow deposits, air fall tuffs or rew orked tuffs g enerated during  formation of dacite domes.  T h e unit occurs as map scale
pods surrounded by clastic rocks of Zh e/pl unit. W ortman et al. (2000) reports an ag e of 615.7+3.7/-1.9 Ma U -P b zircon date for a dacitic tuff
from th e unit in th e Roug emont quadrang le.
Z hda si – Da citic to a ndesitic sha llow intrusive:G ray to g reenish -g ray; dacite to andesite.  Aph anitic g roundmass with  plag ioclase and
acicular amph ibole ph enocrysts.  W eak relict cryptocrystalline texture present (less th an dacites).  Aph anitic dacite to andesite clasts
present locally likely indicating  h yaloclastic texture.
Z ha b l - Andesitic to b a sa ltic la va s: G reen, g ray-g reen, g ray, dark g ray and black; typically unfoliated, amyg daloidal, plag ioclase
porph yritic, amph ibole/pyroxene porph yritic and aph anitic; metamorph osed: andesitic to basaltic lav as and sh allow intrusions.  Hyaloclastic
texture is common and imparts a frag mental texture on some outcrops and float boulders. Cong lomeratic rocks consisting  of ang ular clasts
of andesite and/or basalt occur locally and are interpreted as resedimented h yaloclastite.  Map-scale body w ith in S h eeprock alteration zone
is siliceous and mag netic.
Z ha b le – Andesitic to b a sa ltic la va s with interla yered epicla stic rocks: Lig h t g reen, g ray-g reen, g ray, and dark g ray; typically
unfoliated, amyg daloidal, plag ioclase porph yritic, amph ibole/pyroxene porph yritic and aph anitic; metamorph osed: andesitic to basaltic lav as
and sh allow intrusions. Hyaloclastic texture is common and imparts a frag mental texture on some outcrops and float boulders. Contains
lesser amounts of g rayish -g reen, lig h t g reen, and g ray to lig h t g ray; metamorph osed cong lomerate, cong lomeratic sandstone, sandstone,
siltstone and mudstone.
Z hqdp - Qua rtz da cite porphyry:P orph yritic with  aph anitic g roundmass and sub- to euh edral ph enocrysts (2-6 mm) of w h ite to salmon
plag ioclase and g ray to dark g ray (beta-) quartz; ph enocrysts typically constitute 20 to 25% of th e rock.  Foliated and likely altered.  P resent
in a few outcrops and boulders in th e v icinity of Joh nson creek.  S imilar to quartz dacite porph yry unit with in th e Bynum Quadrang le (Bradley
et al., 2013).
Z ha si - Andesitic sha llow intrusive: G rayish -g reen to lig h t g reen, metamorph osed: plag ioclase porph yritic andesite with  a g ranular-
textured g roundmass to v ery fine-g rained diorite (w ith  intrusiv e texture v isible with  7x h and lens – microdiorite-like).  Contains lesser
amounts of fine- to medium g rained diorite.  P lag ioclase ph enocrysts typically rang e from 1 mm to 4 mm.  Dark g reen to black colored
amph ibole, w h en present, occurs as ph enocrysts (less th an 1 mm to 1 mm) and as interg row th s with  plag ioclase.
Z ha b lt-dcp – Andesite to b a sa lt porphyry of the Dry Creek a rea :Distinctiv e, g reen to dark g reen, metamorph osed andesite porph yry
with  aph anitic g roundmass and euh edral ph enocrysts (up to 10 mm) of g reenish -w h ite plag ioclase; ph enocrysts typically constitute 20 to
50% of th e rock; local alig nment of plag ioclase; lesser pyroxene/amph ibole ph enocrysts. G reen to dark g reen basalt porph yry with  abundant
pyroxene (altered to amph ibole) ph enocrysts with  minor plag ioclase ph enocrysts. Andesite and basalt porph yries locally amyg daloidal (up to
2 cm), amyg dules in filling  include calcite, quartz, ch lorite, and epidote.  S ame as Dry Creek P orph yry complex of Hauck (1977).  P resent as
isolated outcrops or boulders as desig nated by g reen station locations.
Z hft - Felsic tuffs:G rayish -g reen to g reenish -g ray and silv ery-g ray; massiv e to foliated v olcaniclastic pyroclastic rocks consisting  of fine- to
coarse tuffs, lapilli tuffs and minor w elded tuffs.  T uffs are differentiated from oth er v olcaniclastic rocks by th e presence of zones of
cryptocrystalline texture th at exh ibit conch oidal-like fractures in betw een foliation domains.  Layering  rang es from massiv e to th inly bedded.
Contains lesser amounts of v olcaniclatic sedimentary rocks consisting  of v olcanic sandstones, and g reyw ackes with  minor siltstones and
ph yllite.

Young est detrital zircons of ca. 578 and 588 Ma
(S amson et al., 2001 and P ollock et. al., 2010, respectiv ely).
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Hyco Form a tion – upper m em b er
Metamorph osed plutonic rocks
ca. 613 and 614 Ma (W ortman et al., 2000)

Metamorph osed v olcaniclastic sedimentary and
pyroclastic rocks (stratig raph ic relations uncertain)
ca. 612 - 616 Ma (W ortman et al., 2000; Bowman, 2010;
and Bradley and Miller, 2011)
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Hillsh ade deriv ed from a 20 foot LiDAR dig ital elev ation
model.  Red and blue lines sh ow path s of field trav erses.

Zh able Base map is from U S G S  2013 G eoP DF of th e Crutch field
Crossroads 7.5-minute quadrang le.  Air ph oto, map collar
and select features remov ed. Bounds of G eoP DF based
on 7.5-minute g rid projection in U T M 17S ; N orth
American Datum of 1983 (N AD83).

EXPLANATION OF M AP SY M BOLS
CONTACTS, FAU LTS, AND OTHER FEATU RES

PLANAR FEATU RES

S trike and dip of cleav ag e

S trike and dip of cleav ag e
(multiple observ ations at one location)
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87S trike and dip of primary bedding  and/or layering

S trike and dip of primary bedding  and/or layering
(multiple observ ations at one location)

S trike and dip of inclined reg ional foliation

S trike and dip of inclined reg ional foliation
(multiple observ ations at one location) 
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79
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S trike and dip of inclined joint surface

S trike of v ertical Joint surface

S trike and dip of inclined joint surface
(multiple observ ations at one location) 

S trike of v ertical Joint surface
(multiple observ ations at one location)
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interpreted fold h ing e of anticline;
question mark w h ere existence
is questionable; dotted w h ere concealed
interpreted fold h ing e of syncline;
question mark w h ere existence
is questionable; dotted w h ere concealed

inferred diabase dike;
dotted w h ere concealed
MP zg b dike - inferred

inferred brittle fault;
dotted w h ere concealed
linear g eomorph ic feature interpreted
from h illsh ade LiDAR - orig in uncertain

interpreted fold h ing e of ov erturned anticline

cross section 

concealed contact
g radational contact - inferred;
dotted w h ere concealed

quaternary alluvium contact

inferred contact

IN  CRO S S  S ECT IO N
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OTHER FEATU RES

S trike and dip of primary v olcanic
compaction and/or w elding  foliation82

interpreted fold h ing e of ov erturned syncline,
existence questionable

?

?

?

brittle fault, identity or existence questioned,
inferred from LiDAR lineament

diabase dike - inferred

inferred fold axis 

interpretiv e fold form lines

inferred g radational contact

inferred contact
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PROSPECTS AND QU ARRIES

3 "O re Hill" sh aft (Iron?) - abandoned - not found in
            2016; location from S ch midt, et. al. (2006)

quarry or mine - abandoned

P rospect (pit or small open cut)
2 Hinsh aw  P rospect (pyroph yllite) - abandoned
3 "O re Hill" (Iron?) - abandoned
4 S now  Camp S outh  P rospect (pyroph yllite) - abandoned

1 quarry (flag stone) - abandoned
5 S now  Camp P yroph yllite Mine

mine sh aft - abandoned

zone of alteration associated with  th e 
S h eeprock area (S ch midt, et. al. 2006)

O bserv ation station location

Indicates location of v ug g y quartz
or sliceous breccia float

Diabase station location

S ch midt et al. (2006) g eoch em location
533

Indicates location of MP zg b
boulders or outcrop

Indicates location of Zh ablt-dcp
boulders or outcrop
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