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EXPLANATION

QUATERNARY

Alluvium - Unconsolidated to loosely consolidated, clay- to boulder-sized clasts
deposited in drainages and as overbank m aterial during floods. M ay include
undifferentiated terrace deposits occuring 1-5 ft (0.3-1.5 m ) above stream  level.
Indicated by brackets on cross section where too thin to show

QalSouth Dakota Geological Survey
Timothy C. Cowman, State Geologist
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TERTIARY

Unconformity

Minnelusa Formation (unit 3) - Locally silicified sandstone interbedded
with shale. S ilicified conglom erate near base. Brownish- to grayish-yellow. Poorly
exposed, except for silicified outcrops, and weathers to colluvial slopes. Estim ated
thickness is 80-120 ft (24.4-36.6 m )

Minnelusa Formation (unit 2) - Lim estone, thin bedded. Y ellowish-gray to
light-gray. Contains distinctive red and white chert nodules, especially near the top.
Lim estone beds are up to 2 ft (0.6 m ) thick and interbedded with sandstone and
shale layers as m uch as 0.5 ft (0.15 m ) thick. Poorly exposed. Estim ated thickness
is 35-50 ft (10.6-15.2 m )
Minnelusa Formation (unit 1) - S andstone, grayish-yellow to m oderate-
red, m edium - to coarse-grained, cross-bedded. Overlain by a grayish-yellow to
m oderate-red, fine-grained siltstone which is com pensatory in thickness with the
sandstone. Unit is poorly exposed and weathers to colluvial slopes. Estim ated
thickness is 60-80 ft (18.3-24.4 m )

Gravel deposit - Unconsolidated to loosely consolidated, clay- to boulder-
sized clasts, sub-rounded to rounded. Deposits could be equivalent to the W hite
R iver Group. Deposited 160 ft (48.8 m ) above alluvium

Terrace deposit 3 - Unconsolidated to loosely consolidated, clay- to boulder-
sized clasts, sub-rounded to rounded. Deposited 60-160 ft (18.3-48.8 m ) above
alluvium

Terrace deposit 2 - Unconsolidated to loosely consolidated, clay- to boulder-
sized clasts, sub-rounded to rounded. Deposited 20-60 ft (6.1-18.3 m ) above
alluvium
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Terrace deposit 1 - Unconsolidated to loosely consolidated, clay- to boulder-
sized clasts, sub-rounded to rounded. Deposited up to 20 ft (6.1 m ) above alluvium .
Indicated by brackets on cross section where too thin to show

Qt1

Minnelusa Formation (unit 4) - Dolom ite interbedded with sandstone and
lam inated lim estone. Brownish- to grayish-yellow. At the base is a light-red to
grayish-yellow, calcareous, m edium - to coarse-grained sandstone, 1-5 ft
(0.3-1.5 m ) thick. Dolom itic beds com m only contain m anganese oxide dendrites.
Unit weathers to colluvial slopes. Exposed thickness approxim ately 40 ft (12.2 m )
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Lower
M ississippian

Pahasapa Limestone - Lim estone and dolom ite, yellowish-gray to light-gray,
with thin lenses of m oderate-brown to light-gray chert. T hick- to very thick-bedded.
Form s prom inent cliffs that weather to dark-gray. Contains rugose corals and
spiriferid brachiopods. Vuggy, with caves and solution breccia, dom inantly in the
upper one-third of the form ation. Upper contact is an irregular paleokarst surface
with a terra rossa horizon. Approxim ate thickness 400 ft (131.1 m )
Englewood Limestone -  Argillaceous lim estone, dolom ite, and shale.
Grayish-pink, light-gray, to grayish-purple. Lam inated to thin-bedded, finely to
m edium  crystalline. Bioturbated, locally containing crinoid colum nals, brachiopods,
and bryozoa. Estim ated thickness 35-45 ft (10.7-13.7 m )
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Deadwood Formation - Upperm ost part is com posed of Skolithos-bearing, 
heavily iron-stained, quartz arenite overlying greenish- to reddish-brown, lam inated
to thick-bedded glauconitic sandstone, shale, lim estone, and intraform ational
conglom erate. Local basal conglom erate. Estim ated thickness 160-185 ft
(48.8-56.4 m )
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PRECAMBRIAN Early
Proterozoic

Mayo Formation - Xgwd - Quartz-biotite-m uscovite schist. Light- to dark-gray,
m edium - to coarse-grained. Very thin- to thin-bedded, with thick-bedded quartzose
units. S om e beds have fine lam inations. Garnets occur locally. Protolith is distal
graywacke. Xgwda - Dark greenish-gray to black sills of am phibolite com posed of
approxim ately 50% hornblende and 45% plagioclase, with 5% sphene and
m agnetite. S ills are m edium  to coarsely crystalline, with hornblende phenocrysts to
5 m m  in diam eter, and have a speckled appearance. Protolith is gabbro intrusions
 
 Crow Formation - Hornblende-plagioclase am phibolite, actinolite-chlorite
schist, hornblende-plagioclase-calcite gneiss, diopside-hornblende-plagioclase
gneiss, m inor biotite-m icrocline schist, and a lam inated quartzite typically near the
top of the form ation. Dark greenish-black to black. Actinolite-chlorite schists are
derived from  basaltic kom atiite with M gO ranges between 15 and 22 weight% and
norm ative olivine and hypersthene. Hornblende-plagioclase am phibolites are
derived from  basaltic kom atiites and basalts, with equal abundances of olivine- and
hypersthene-norm ative com positions. Protolith of the hornblende-plagioclase and
actinolite-chlorite units is interpreted as volcanic flows, and the gneisses and
biotite-m ircocline schist interpreted as tuff or pyroclastic rock
(Lincoln and Lincoln, 2017)
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Bugtown Formation - Quartz-m ica-feldspar schist. M oderate-gray to dark
brownish-gray, m edium -grained. T hin- to thick-bedded with thin interbedded
quartz-m ica schist, and local thin m eta-iron-form ation. T hin, discontinuous lenses
of quartz-m ica-schist occur in the lower part of the form ation. Calc-silicate
concreations are abundant in thicker, typically Boum a A beds (R edden, 1968).
Protolith is proxim al graywacke
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Undifferentiated Precambrian rocks - S hown only in cross sectionXu

CONTACTS
Long dashed where approxim ately 
located; short dashed where inferred;
dotted where concealed

FAULTS
Long dashed where approxim ately 
located; short dashed where inferred;
dotted where concealed. Bar and
ball on downthrown side

;

BEDDING
Inclined36

Horizontal

QUARTZ VEIN

MINERAL LINEATION
Inclined85

Vertical

METAMORPHIC FOLIATIONS
Inclined85

FRACTURES
Inclined85

M ultiple
Point of observation at join of strike lines

65
35

Vertical

Prospect pit
Group of prospect pits>

P T rench
S haft
Abandoned quarry
Quarry

OTHER FEATURES
Quarry boundary

C Breccia zone
) Breccia pipe
. S tream  loss zone

Cave
KARST FEATURES

CONCRETION
lm S ilicified carbonate concretions

Pale reddish- to light-brown with banding. S ize up to 2.5 ft
(0.8 m ) in diam eter. S om e contain fossil fragm ents, or
have a m oldic texture from  dissolution of fossil fragm ents.
T ypically associated with the Pahasapa Lim estone and
M innelusa Form ation contact. S om e m ay have been
transported or are letdown deposits
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