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Map base modified from U.S. Geological Survey 1:24,000-scale Rockerville digital
line graph.
Projection is Universal Transverse Mercator, Zone 13N.
Datum is 1983 North American.
UTM grid information generated from the ArcMap™ layout grid function.
The Geological Survey Program, Department of Environment and Natural
Resources, engages in an ongoing data collection and interpretation process.
An outcome of that process is to reflect those interpretations on maps
such as this one. Reasonable efforts have been made to ensure that this map
accurately reflects the source data used in its preparation. As additional data
become available, geologic interpretations may be revised and the map may
be updated by the Geological Survey Program. This map should not be
enlarged or otherwise used in an attempt to interpret more detail than can be
seen at a scale of 1:24,000.
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Prepared in cooperation with the South Dakota School of Mines
and Technology, Rapid City, South Dakota

[ Alluvium - Unconsolidated to loosely consolidated, clay to - Contact .
Qal boulder-size clasts; deposited along present-day drainages. Long dashed where approximately located
Estimated maximum thickness 30 ft (9 m)
FAULTS
Terrace deposit (undifferentiated) - Unconsolidated
Qt clay to boulder-size clasts; typically occur along present-day 5 60 )
4 . ’ ! AN Niad HI— 0 R Fault
drainages. Estimated maximum thickness 30 ft (9 m) Long dashed where approximately located; dotted where
concealed; queried where probable. Bar and ball on
downthrown side. Arrows indicate lateral movement or
Terrace deposit - Unconsolidated clay to boulder-sized 3!;22332 ::g g'r:g’ﬂﬁff slickensides. Tic indicates dip
Qty clasts; deposited approximately 20 ft (6 m) above present
stream beds
Quaternary FOLDS
Terrace deposit - Clay to boulder-sized clasts; deposited
approximately 40 ft (12 m) above present stream beds ¢ $ e Anticline
Showing crest line and direction of plunge.
Long dashed where approximately located;
dotted where concealed
Alluvial fan - Unconsolidated, poorly sorted, clay to boulder-
sized clasts of locally derived material. Located proximal to o S :
. 4—*— — e yncline
present-day drainages Showing trough line and direction of plunge.
Long dashed where approximately located;
dotted where concealed
Landslide - Unconsolidated debris includes randomly orientated
blocks of locally derived material. Extensively associated with White o Small anticline
L River Group outcrops —> Showing bearing and plunge
Unconformity
STRIKE AND DIP OF BEDDING
[ Gravel deposit - Poorly consolidated, clay to boulder-sized
Tg clasts; dominantly of Precambrian rocks but may include locally o ® Inclined
derived Paleozoic material. Estimated thickness up to 40 ft (12 m)
Tertiary -+ Vertical
. White River Group - Brown siltstone, claystone, and
Oligocene . . . . - .
Eocene Tw white, vuggy, finely-crystalline, thin-bedded, lacustrine limestone. .
| Maximum thickness approximately 225 ft (69 m) © Horizontal
formi
Unconformity STRIKE AND DIP OF FOLIATION
. Lakota Formation - Brown, medium- to coarse-grained, 33 Inclined
Cretaceous c ower K siliceous sandstone. Exposed thickness 150 ft (45 m) —
retaceous
—+ Vertical
Disconformity
— — . . STRIKE AND DIP OF FRACTURES
Morrison Formation - Purple to green, fissle to platy,
calcareous shale, thin limestone and sandstone beds.
Typically forms covered slopes. Maximum thickness 280 ft o Inclined
(85 m)
Upper ; ; .
Jurassic Disconformity —a— Vertical
Jurassic Unkpapa Sandstone - Orange to white, rounded to well- ® Horizontal
rounded, fined-grained, calcareous, cross-bedded quartz sand. orizonta
Lower portion is thin-bedded, upper portion is thick bedded;
forms exfoliating cliffs. Thickness 40-100 ft (12-30 m) KARST FEATURE
_ — Sundance Formation - Green, red, orange-brown,
JM'dd'? interbedded shale, sandstone, and limestone. Estimated total Dissolution feature
urassic :
— L thickness 180 ft (54 m) A Includes terra rosa soil infill, breccia, and boxwork.
Typically along the Minnelusa-Pahasapa contact
Disconformi ty and areas affected by Tertiary weathering
— T [Psg S rfish F ti . © Stream loss zone
Triassic Lower i peartis ormg 10N - Red shale and siltstone. Gypsym
| Triassic | (RPsg) occurs as veins and beds as much as 20 ft (6 m) thick,
kPs typically in the upper half of the formation. Overall thickness @ Area of collapse
350-450 ft (107-137 m) Due to dissolution of underlying beds
Upper , .
Permian Disconformity
GARNET .
. . “STAUROLITE Metamorphic isograd
Minnekahta Limestone - White, pink, and purple, finely-
_ Pm crystalline, laminated to thin-bedded, locally petroliferous
limestone. Forms prominent dip slopes and cliffs. Maximum
thickness 40 ft (12 m) Artificial fill
. Compacted earth, indicated only where extensive
Permian Disconformity
Lower Opeche Shale - Red siltstone and shale. Upper 12 ft (4 m) g
Permian is purple, calcareous siltstone. Thickness 60-100 ft (18-30 m) g Drill Hole
Indicates bottom hole formation and
total depth in feet. Shown only in cross sections
Disconformity
- - Minnelusa Formation - variably colored, interbedded T
Pennsylvanian Upper PPm sandstone, limestone, dolomite, and shale. Outcrop thickness % Open pit mine or glory hole
| Pennsylvanian s varies due to dissolution of evaporite beds and depostion on an
irregular karst surface. Approximate thickness 530 ft (162 m) . Mine adit or cave
Disconformity
— — ) = Trench
Pahasapa Limestone - Beige to gray, limestone and
dolomite; contains thin chert lenses and beds. Solution breccia
feciacinni Lower d locally. Forms prominent cliffs. Maximum X Prospect pit
Mississiopian ~ Lower and caves occur y p p p
PP Mississippian thickness 420 ft (128 m)
- - Englewood Limestone - Pink to lavender, finely- &% Placer pit
Devonian Upper crystalline, thin-bedded, argillaceous dolomite and limestone.
- Devonian | Forms covered slopes. Thickness 30-60 ft (9-18 m) - Abandoned mi haft
anaoned mine sha
Disconformity
{::} Open pit mine or quarry
.. Lower .
Ordovician Ordovician Deadwood Formation - Purple, green, brown, sandstone,
; Upper shale, conglomerate, limestone, and dolomite. Maximum thickness
Cambrian Cambrian 245 ft (75 m)
Unconformity
[ Harney Peak Granite - S-type granite, pink to tan, finely-
crystalline to pegmatitic. Occurs as sills and dikes to large bodies;
some are zoned. Composed predominantly of oligoclase, quartz,
microcline, and muscovite with accessory tourmaline, biotite, apatite,
and garnet. Age 1.715 Ga (Redden and others, 1990)
Metagraywacke unit 2 - Quartz-mica schist, phyllite, and quartzite.
Tan, greenish-gray, to gray, thick- to thin-bedded. Contains primarily
proximal Bouma A-C beds in the northern portion of the quadrangle,
with distal D-E deposits in the southern portion of the quadrangle.
Calcareous and calc-silicate concretions occur locally in the 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 Xgqgs and similar to Xgw, on the Hill City and
Mount Rushmore quadrangles. Xgwzq - Silicified, locally sulfide-rich
fault zone. Protolith is proximal to medial graywacke deposits
Metagabbro - Hornblende plagioclase amphibolite. Dark-green sill
intruding Xcq. Age inferred to be ~1.98 Ga, which is the Pb-Pb zircon
age of a metagabbro sill in the Pactola Dam quadrangle, but may be
equivalent to younger (~1.8 Ga) metagabbro sills (Redden and others, 1990)
also in the Pactola Dam quadrangle. Protolith is gabbro
Xeqq Metaconglomerate, quartzite, and metapelite - Xcg- Schist,
quartzite, and metaconglomerate having clasts as much as 3 ft (1 m)
Xcq across typically of quartzite, and rarely metabasalt, in a pelitic matrix.
. Lower Gray, dark-gray, and tan; typically thin- to thick-bedded. Includes beds
Precambrian Proterozoic ﬁ of metagraywacke which increase in abundance as metaconglomerate
|Xif | and quartzite decrease. Pelitic beds may be garnetiferous at higher
metamorphic grade. May be equivalent to part of Xgwd in the Mount
Rushmore quadrangle. Xif- Carbonate facies iron-formation, iron-stained
metachert, and carbonaceous phyllite. May contain cummingtonite-grunerite
depending on metamorphic grade. Protolith is debris flow deposits
with associated thermal springs
Unconformity (?)
Quartzite and schist - Interbedded quartzite, phyllite, and schist.
Reddish-brown to gray. Equivalent to part of the Buck Mountain
Quartzite. Protolith is sandstone with interbedded shale and siltstone
Biotite schist and phyllite - Biotite-rich schist, phyllite, or slate.
Thin-bedded, typically graphitic. Areas of schist typically contain
garnet-rich beds and thin metachert beds. Protolith is black shale and pelite
Metagraywacke unit 1 - interbedded phyliite, quartzite, and quartz-mica
schist. Tan, gray, to black, thick- to thin-bedded, fine- to very fine-grained.
Lithologically similar to Xgw,, but contains more distal Bouma B-E beds, with
few Bouma A beds locally containing calc-silicate concretions. Protolith is
proximal to medial graywacke deposits
Early Proterozoic rocks (undifferentiated) - Shown only in
Xu cross section
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