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€ G N o . Qal ALLUVIUM--Interlemsed clay, silt, sand, and gravel. Aleng
oD NG e Qal Rapid Creek the alluvium includes the presemt flood
| AL i Plain and a low terrace that is 10 to about 25 feet
{ . ; Alluvium above river level. Generally the top 3-8 feet is browm
t b . \ sandy loam that is underlain by interlayered sandy clay
) | e % & e o and gravel lemses. The pebbles and cobbles are com-
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(quartz, quartzite, granite, and schist) from the ceme
Landslide bloeck tral Black Hills, Drill records indicate that the

and Recent

b
i
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J Q1 E posed mainly of the more resistant crystallime rocks
4

alluvium along Rapid Creek is as much as 65 feet thick.
- b % R Alluvium of the tributary valleys generally is silty
% Qc . clay containing gravel lenses of subrounded to angular
; } 3 pebbles and cobbles derived from local sedimentary
- rocks, (limestone, sandsteme, and siltstome).
_ Colluriwm and talus ) Q1  LANDSLIDE BLOCK--Coheremt mass of rock displaced down
g slope. The landslide block morth of U.S. 14 near the
east boundary of the quadrangle is composed of Unkpapa
g Qt Sandstone capped by a swall thickness of the overlying
‘ : Morrison Formatiom, This landslide probably is late
Terrace deposits ' Pleistocene or Recent in age and resulted from steap
topography that was localized along the postulated
i “Fault or abrupt downfold,”" Landslides of the block
/ ‘ l K1 type are a definite possibility on slepes of easily
| S eroded shale that are capped by resistant sandstone
E e » Lakota Formation or limestone. Small landslides in colluviuw and
FEp iy © sluwping in shale are likely alomg oversteepemed
“ “f\j natural slopes er artificial cuts,
‘{5‘} s LOCAL UNCONFORMITY Qe  COLLUVIUM AND TALUS (1-25 ft)--Heterogeneous mixture of
30 = ; large sandstone or limestome blocks, cobbles, sand,
4 - N and clay derived from the upslope formatioms. Land
S Bnde Jm slump and soil creep in the colluviuw is an ever
{ present possibility; such activity will be increased
‘ Jus with increased water comtent,
Qt  TERRACE DEPOSITS (thin veneer-20 ft)~-Interlemsed silty
Morrison Formatiom clay, sand, and gravel. The gravel is couposed mainly
9 Jms, sandstone at base i of rounded pebbles and cobbles of the more vesistant
: crystalline rocks (quartz, quartzite, granite, and
g . - schist) from the central Black Hills, but locally
.E Ju muimumhu&pmwufrw
of sedimentary rvocks (limestone, sandstome, and chert).
Unkpapa Sandstone Kl  LAROTA FORMATION {200+ ft)--Sandstome and, locally, clay-
stone. The sandstonre is hard, gray to light brows,
- °Eime to coarse graimed, and contains scme lenses of
Js conglomerate; crossbedding is comson in sowme beds of
, S : ; & sandstone but other beds are massive; beds are 0.5 te
V=3 l*'éosa'fmg -  Sundance Formatiom . 8 feet thick, The claystome is cream, gray, or browa-
N ) rad; it apparemtly may occur in amy part of the Lakota
@8 thin beds or as lemses as much as 30 feet inm thick-
L UNCONFORMITY ness. The sandstones of the Lakota form ledges alomg
[ % go the steep westeran scarp of the hogback.
e Ju  MORRISON FORMATION--Shale, silty shale, thin-bedded cal-
aY ; RPs careous sandstone, and limestome; gray, buff, green,
; Rl [ ~ N $ and locally purple or various shades of red; generally
e M% o S o a5 ;';..-a\z.‘,qw Spearfish Formation soft or friable in matural outcreps, but moderstely
4, Xy N & 3 S i o A hard at depths greater them 10 feet in excavatiens,
% % NN Bipomand— s A0 S \\\\ P % 0: the :‘t side of the hogback north of Rapid Creek
v ~ ﬁ;‘x.;g,‘ e B i | \ Pm along the east boundary of the quadrangle the mormal
| "oy ;:Sqmﬁ‘“@ef;}?mﬁﬁ@l 1N Morrisom interval of about 135 feet is occupied by a
g BN\ b y::;»f;:::?}:;::,; =l SN K| ) : e Mimnekahta Limestone fine-grained white sandstone and only 5-35 feet of the
— e I 15 b characteristic Morrisen silt or shale is found betwéen
e iR | this sandstone and the overlylng Lakota, This sand-
AL Po stone previously has been mapped as an unusually thick
section of Unkpapa Sandstone, but it is mapped as
: Opeche Formatiom -/ Morrisen sandstome (Jmws) im this report because
|- 3 features of its lithology and spatial relations indis
;;w»r' cate that the sandstone is part of the Morrisom.
Ak, PPm Ju UNKPAPA SANDSTOME (40: ft)--Fine-grained white sandstone
| D } stained yellow to light brown in outcrop--a feature
: | 1O Minnelusa Formation that distinguishes the Unkpapa from the overlying
M i | i - - =3 1 sandstone in the Morrison.
e 7 R B » RNl :”;'/ 3294 tﬁ@ﬁﬂéﬂ” - E R S A R Js  SUNDANCE FORMATION (350% ft)--Shale, siltstome, sandstome,
)33 0 \ e e T ) Ay B # qQ and thin-bedded limestone; gray to drab-greem, glauco-
S < Sy bbb f“}#:.:i"i el i ‘?? {{)A‘PII) @I F ’ s Contact nitic. Ripple marks are common bedding surfaces of
e \Qt \\; W\ - el s NN . f \ 7 e = 3 Dashed where approximately located; the siltstones and sandstones, MNorth of Rapid Creek
S TR Gl s o® \‘:;'\\?\} WA A | N/ ,}(2 K3 @) short dashed where inferred; a 2- to 5-foot limestome bed occurs im the upper 10
e % SR IR -\}\\; ‘o Sl - I XL dotted where concealed feet of the Sundance; south of Rapid Creek this lime-
g (Qt g 4 / Qt o 4 oY C Tee k stone was mot found, but a five- to mediwm-grained
o L \‘;‘“\‘ ,3%@\.) bt Tome d | ’//ﬁ 1-Kf,><;~~ = e 1N e SV S S white sandstone with a light-red matrix was mapped
) >y | o Q T : fipd gt e LA g Qal : v B, : in the upper 10-30 feet of the Sundance. The contact
oal ot I G W sl s e T / ; of /’ i T f. Fault or abrupt downfold . with the underlying Spearfish Formation is unconforme
g7 e P <f ' R L 7 // - Dashed where approximately located; able. The Sundance erodes to moderately gentle slopes,
EENA L M va _ S i It s queried where existemce umcertain; : ~_ but apparently stands well in steep cuts.
R i : N ) e 1 3 : dotted where comcealed. U, upthrown TPs SPEARFISH FORMATION (>450 ft)--Shale, siltstone, sandstone;
R i P 5 3 j&ﬁvgﬂ{Lakﬁ St‘%r-#‘;” . o side; D, downthrown side wedium- to dark-red. Thick pods or lenses of gypsum
B P e S0  selfgdts b ‘uf‘/ 2 e ! @ | Jf e occur locally near the top; gypsum beds, 20 to 30 feet
." : /s»»’r'”‘w\ et ST SRS AR P Al e o~ ¥ A thick, are interbedded in the middle and lower parte,
| et el PEci s Y = I 0 I i v Although the rocks are moderately easy to excavate and
i RN ’;,)Q:t \_i§ W Anticline apparently have caused relatively few construction
: A 50 Ay i/ ;’/ AR " Showing plunge and trace of axial plane problems in the city area, sinking and slumping caused
. ,f'}“?\ v by leaching of the gypsum has been noted outside the
: % R Tw i city area.
/ Strike and dip of beds Pm  MINNEKAHTA LIMESTONE (38-40 ft)--Limestone, medium= to
2 : thick-bedded (3 ft) in upper part, thin-bedded to
. laminated in widdle and lower parts; crystalline to
= very finely crystalline. The weathered outcrop is
Quarry generally gray but in the quarries the upper beds have
a light-brown cast and the lower beds are light red.
: Po OPECHE FORMATION (90-125 ft)--Shale, silty shale, and fine-
o X ey grained sandstone. The upper 1-6 feet is shaly calcar-
Ay Sample location eous sandstone with a distinctive purple cast, Dr,
7 < ! J. P, Gries (oral commmication, 1965) has suggested
/4 the possibility that this is a relict seil horizonm.
> Selected References The remainder of the formation is dark-red thin-bedded
i~ silty shale and :h;lo. The formation generally crops
‘A~ Darton 1909, Geo and water out in a steep slope.
6o mo:u:.u&o; t?h n’wrthig portion of PPo MINNELUSA FORMATION (400 ft; Darton, 1909, p. 25)=--Inter-
i Q the Black Hills and adjoiming regions: | bedded sandstone, limestone, and dolomwite. The upper
a: U.S. Geological Survey Pref. Paper 65, part is mainly brown to red fine- to coarse-grained
: 105 p. sandstone that is generally crossbedded and occurs in
; beds 1-4 feet thick, Lclzmr in the uctiotl: g:.y, b;tm,
[ inaon iapel, W. J., Bergendahl or red limestone and dolomite in units 2-15 feet thick
R’;_ H ,’13'5:' étl::::g;:gphy a;d .-ttuctun’ are interbedded with the sandstone. Collapse structures
' of the northern and western flanks of are prominent in canyon walls and are attributed to
the Black Hills wplift, Wyo., Momt., leaching of anhydrite or gypsum that is reported in
and South Dakota: U.S, Geological Sur- many subsurface well records but rarely seen in outcxop
vey Prof. Paper 404, 134 p. (Dr. J. P. Gries, oral communication, 1965),
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