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Precambrian (undifferentiated) - S hown only in cross section
X u

Biotite-garnet schist and biotite schist - Graphitic schist and phyllite with
garnet- and biotite-rich layers and massive quartz ose beds.  Gray to black , thin-bedded,
fine- to medium-grained. Localiz ed thin metachert beds occurring in the northern portion
of the quadrangle are commonly associated with iron carbonate and contain accessory
pyrite and other sulfides. T ypically poorly exposed. Formation may be equivalent to the
Loues Formation at Bear M ountain on the M edicine M ountain quadrangle (R atte, 1986),
and the R eausaw S late of Bayley (1972). Protolith is black shale

X bs1

Metagraywacke unit 1 - Quartz -mica schist, mica schist, and phyllite. T an, gray,
to black , thick- to thin-bedded, fine- to very fine-grained. Lithologically similar to X gw3
on the Hill City quadrangle, and to X gw2, but contains more distal Bouma B-E beds
and few proximal Bouma A beds locally containing calc-silicate concretions. Protolith
is proximal to medial graywack e deposits

X gw1

Biotite schist and phyllite -  Biotite-rich schist, phyllite, or slate. T hin-bedded,
typically graphitic. Areas of schist usually contain thin garnet-rich beds, metachert
beds, and metagraywack e beds. Equivalent to part of the Oreville Formation. Protolith
is black  shale and pelite

X bs2

Metagraywacke unit 2 - Quartz -mica schist and phyllite. T an, greenish-gray,
to gray, thick - to thin-bedded. Contains primarily proximal Bouma A-C beds with lesser
amounts of more distal D-E deposits. Calcareous and calc-silicate concretions occur
locally in quartz -rich Bouma A beds. Contains biotite, garnet, staurolite, or andalusite-
sillimanite depending on metamorphic grade which increases from north to south.
Lithologically identical to X gw3 on the Hill City quadrangle, and similar to X gw1.
Protolith is proximal to medial graywack e deposits

X gw2

Metagraywacke (distal) - Quartz -mica schist, quartzose schist, and aluminous
schist. Includes unmapped subunits approximately 33-230 ft (10.1-70.1 m) thick
of former distal to proximal graywack e, shale, and debris flow material as well as
locally derived conglomerate and ark osic grit resembling flysch deposits. Proximity
to the Harney Peak Granite caused alteration of early metamorphic minerals, 
resulting in large biotite-rich spots. M ay be equivalent to part of X gw3 on the Hill
City quadrangle and the M ayo Formation of the southern Black  Hills. Protolith is
distal to proximal graywack e deposits

X gwd

Harney Peak Granite - S -type granite, leucocratic, fine-grained to pegmatitic,
typically layered. Occurs as sills and dik es to large bodies; some are z oned. Dominant
minerals include perthitic microcline, oligoclase, quartz , and muscovite with accessory
tourmaline, biotite, apatite, and garnet. Age 1.715 Ga (R edden and others, 1990)

X h

Gravel deposit - Clasts to boulder-siz e dominantly of Precambrian lithologies
with variable amount of pink ish bentonitic beds. Poorly consolidated to unconsolidated.
M ost deposits designated as T g are based on elevations of known deposits of the
W hite R iver Group or of general T ertiary age. Occur as much as 200 ft (61 m) above
present-day streams

T g

Terrace deposit - Unconsolidated to poorly consolidated; clasts to boulder-siz e
dominantly of Precambrian lithologies. M ay occur as much as 20 ft (6.1 m) above
present streams

Qt

Talus deposit - Locally derived, large angular block s of Harney Peak  Granite
and other rock  debris deposited along steep slopes. T ypically loose and devoid of
soil or vegetation

Qtl

Colluvium - Locally derived unconsolidated rock  debris developed along steep
slopes below resistant rock  units. T ypically mixed with soil and supporting vegetationQc

Alluvium - Unconsolidated to poorly consolidated; clasts to boulder-siz e dominantly
of Precambrian lithologies. Deposited in present-day drainagesQal

Contact
Long dashed where approximately located; dotted where
concealed or where projected above land surface in cross
section; queried where uncertain. Arrow indicates dip
direction and amount
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Fault
Long dashed where approximately located; short 
dashed where inferred; dotted where concealed; queried
where uncertain. Bar and ball on downthrown side. Arrows 
indicate lateral movement. T ic indicates dip direction and 
amount

;
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Anticline
S howing generaliz ed trace of the axial plane and 
direction of plunge. Long dashed where approximately
located; short dashed where inferred; dotted where
concealed; queried where uncertain

GH ?

S yncline
S howing generaliz ed trace of the axial plane. Long
dashed where approximately located; short dashed
where inferred; dotted where concealed; queried
where uncertain

K ?

Overturned anticline
S howing generaliz ed trace of the axial plane and 
dominant dip direction of limbs. Long dashed where 
approximately located; short dashed where inferred; 
dotted where concealed; queried where uncertain

I ?

Overturned syncline
S howing generaliz ed trace of the axial plane and 
dominant dip direction of limbs. Long dashed where 
approximately located; short dashed where inferred; 
dotted where concealed; queried where uncertain

P ?

S ynform
S howing generaliz ed trace of axial plane. Long dashed
where approximately located; short dashed where inferred;
dotted where concealed; queried where uncertain

K ?

Undifferentiated fold
S howing generaliz ed trace of axial plane. S hort dashed
where inferred; dotted where concealed; queried where
uncertain

?

Dome
Long dashed where approximately located.
Formed by intrusion of Harney Peak  Granite

HH

H

H

Antiform
S howing generaliz ed trace of axial plane and direction of
plunge. Long dashed where approximately located; short
dashed where inferred; dotted where concealed; queried
where uncertain
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LINEAR  S T R UCT UR ES

S T R IK E AND DIP OF JOINT S

S T R IK E AND DIP OF LAY ER ING IN HAR NEY  PEAK  GR ANIT E

S T R IK E AND DIP OF FOLIAT ION 

S T R IK E AND DIP OF BEDDING
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Inclined
Ball indicates top direction of beds k nown
to be in dip directionr
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Inclined
X enolith of schist in Harney Peak  Granite
too small to be shown
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Verticalv

w Vertical
Ball indicates top direction of beds

Overturned
W here direction of younging is k nowns
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Overturned
Ball indicates top direction of beds k nown
to be opposite dip direction
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T op of bed
S hown by sedimentary structures
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8" T op of pillow lava
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Lineation
S howing bearing and plunge. Based on orientation
of  elongated clasts, calc-silicate concretions, and
mineral aggregates 
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M inor fold axis
S howing bearing and plungeÔ
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M etamorphic Isograd
Queried where uncertain?S T AUR OLIT E

GAR NET

Quartz  vein! ! !

Open pit mine or glory holeÌ

M ine shaft»

M ine aditO
P T rench

Group of prospect pits
Q -  Indicates pits in quartz  vein>Q

Prospect pit
Q -  Indicates pit in quartz vein
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Metaconglomerate, quartzite, and metapelite - X cq - S chist, quartz ite,
and metaconglomerate having clasts as much as 3 ft (1 m) across typically of quartz ite,
and rarely metabasalt, in a pelitic matrix. Gray, dark -gray, and tan; typically thin- to
thick -bedded. Includes beds of metagraywack e which increase in abundance as
metaconglomerate and quartz ite decrease. Pelitic beds may be garnetiferous at higher
metamorphic grade. M ay be equivalent to part of unit X gwd. X cg - M etagraywack e
lenses similar to X gw1 and X gw2. X by - M etabasalt (younger), composed of pale-green
to dark -gray or green amphibolite. T ypically finely crystalline, but crystal siz e varies from
coarse, with large hornblende phenocrysts in the southern portion of the quadrangle,
to massive, finely crystalline amphibolite in the Pactola Dam quadrangle. Foliation is
commonly present near the termination of flows. S ome flows have pillow structures.
Protolith is basalt flows. X if - Carbonate facies iron-formation, iron-stained metachert,
and carbonaceous phyllite occuring as interflow deposits. M ay contain cummingtonite-
grunerite depending on metamorphic grade. Protolith of formation is debris flow deposits
with associated thermal springs 

X cq
X cg

X if
X by

X if

X by

Tenderfoot Formation - M uscovite phyllite to muscovite schist. S ilver-gray
to greenish-gray, laminated to thin-bedded with distinct layering. Includes some
metagraywack e interbeds. T ypically has accessory magnetite and ilmenite, locally
with malachite-stained muscovite-rich schist and thin spessartine-bearing beds.
S taurolite, sillimanite, and andalusite are associated with higher metamorphic
grade due to proximity to the Harney Peak  Granite. Equivalent to ash flow tuffs
and volcanoclastic rock s in the R ochford area which have a Pb-Pb z ircon age of
1.88 Ga (R edden and others, 1990). Protolith is submarine weathered volcanic tuff
and shale

X ts

Metagabbro -  Hornblende plagioclase amphibolite and chloritic amphibole
schist. Occurs as thin dark -green sills and dik es; some may be foliated, especially
in areas of shear. Age inferred to be ~1.98 Ga, which is the Pb-Pb z ircon age
of a metagabbro sill in the Pactola Dam quadrangle, but may be equivalent
to younger (~1.8 Ga) metagabbro sills (R edden and others, 1990) also in the Pactola 
Dam quadrangle. Protolith is gabbro

X mg


