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SCALE 1:24,000
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Contour Interval 40 Feet

Map base m odified from  U .S. Geological Survey 1:24,000-scale Deadw ood North  
digital line graph .
P rojection is U niversal T ransverse Mercator, Zone 13N.
Datum  is 1983 North  Am erican.
U T M grid inform ation generated from  th e ArcMap™  layout grid function.
T h e Geological Survey P rogram , Departm ent of Environm ent and Natural 
Resources, engages in an ongoing data collection and interpretation process. 
An outcom e of th at process is to reflect th ose interpretations on m aps such  as 
th is one. Reasonable efforts h ave been m ade to ensure th at th is m ap 
accurately reflects th e source data used in its preparation. As additional data 
becom e available, geologic interpretations m ay be revised and th e m ap m ay 
be updated by th e Geological Survey P rogram . T h is m ap sh ould not be 
enlarged or oth erw ise used in an attem pt to interpret m ore detail th an can be 
seen at a scale of 1:24,000.                                                                                                  

P repared in cooperation w ith  th e South  Dakota Sch ool of Mines 
and T ech nology, Rapid City, South  Dakota
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Disconformity

Disconformity

Disconformity

Unconformity

Unconformity

Disconformity

Disconformity

Eocene

P aleocene to
Eocene

Redwater Shale Member - Greenish -gray to olive-green glauconitic
sh ale, siltstone, and m inor sandstone. Lam inated to th in-bedded. Fine-
to very fine-grained; calcareous. Contains th e fossil belem nite Pachyteuthis
sp. T h ickness 40-50 ft (12.2-15.2 m )
                                 
                       
LAK Member - Reddish -brow n to brow nish -orange, m assive to poorly
bedded siltstone and fine-grained sandstone. T h ickness approxim ately
50-60 ft(15.2-18.3 m )
Hulett Sandstone Member - T an to yellow ish -orange, fine-grained,
th in-bedded quartz arenite h aving th in sh aly interbeds. Contains abundant
ripple m arks and trace fossils. T h ickness approxim ately 40-50 ft  
(12.2-15.2 m )
Stockade Beaver Shale Member - Greenish -gray to olive green
glauconitic sh ale, siltstone and m inor sandstone. Lam inated to th in-bedded.
Fine- to very fine-grained; calcareous. Contains th e fossil belem nite
Pachyteuthis sp. T h ickness approxim ately 30-40 ft(9.1-12.2 m )

U pper
O rdovician

O rdovician

Disconformity

ST RIKE AND DIP  O F FRACT U RES

FO LDS (Laram ide)
T h e Boulder P ark Syncline-W h itew ood Anticline couple in th e north east
portion of th e quadrangle form s a w est-facing m onocline opposed to regional dip

FAU LT S

ST RIKE AND DIP  O F BEDDING

ST RIKE AND DIP  O F FLO W  FO LIAT IO N IN
 IGNEO U S RO CKS

LINEAR ST RU CT U RES

ST RIKE AND DIP  O F FO LIAT IO N
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Dom e
 Long dash ed w h ere approxim ately located.
Arrow s indicate dip direction of beds

O verturned anticline
Location of trace of axial surface and dip
direction of lim bs; long dash ed w h ere 
approxim ately located; dotted w h ere concealed
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Area of landslide or collapse

Artificial fillaf

O pen pit m ine or quarry outline

O pen pit m ine or quarryÌ

Gravel pitÇ

Mine sh aft&

Mine aditO

> Group of prospect pits

P rospect pitÃ

B Drill h ole

Terrace deposit 1 - U nconsolidated to loosely consolidated; clasts
to boulder size. Deposited up to 15 ft (4.6 m ) above present-day stream
drainages. Maxim um  th ickness of 90 ft (27.4 m ) reported from  w ell logs

Q t1

Terrace deposit 2 - U nconsolidated to loosely consolidated; clasts
to boulder size. Deposited approxim ately 40-60  ft (12.2-18.3 m ) above
present-day stream  drainages. Estim ated m axim um  th ickness 20 ft (6.1 m )

Q t2

Terrace deposit 3 - U nconsolidated to loosely consolidated; clasts to
boulder size. Deposited approxim ately 120-360  ft (36.6-109.7 m ) above
present-day stream  drainages. Estim ated m axim um  th ickness 20 ft (6.1 m )

Q t3

Alluvial fan deposit - U nconsolidated to loosely consolidated; clasts to
boulder size. Locally derived; deposited at m outh s of drainages. Estim ated
m axim um  th ickness 30 ft (9.1 m )

Q af

Alluvium - U nconsolidated to loosely consolidated; clasts to boulder-
size. Deposited in present-day stream  drainages. Estim ated m axim um  
th ickness 35 ft (10.7 m )

Q al

T qt
Quartz trachyte - P ink to pinkish -brow n w ith  diffuse banding, w eath ering 
to beige or greenish  h ues. Aph anitic groundm ass of equal portions of albite 
and orth oclase lath s w ith  lesser granular quartz contains 25-30% subh edral 
to euh edral lath s of anorth oclase 4-8 m m  across th at are aligned w ith  
layering; som e h ave Carlsbad tw inning. Feldspars m ay be sericitized, altered 
to clay in th e center, or are preserved as m olds filled w ith  clay or iron oxide. 
Masses of m agnetite and iron oxide aligned w ith  banding m ake up 2-3% of 
th e groundm ass. Secondary carbonate and fluorite occur as void fillings. 
Contains stringers of pyrolusite. U niform ly m assive w ith  poorly developed 
jointing. W eath ers to sm all rounded boulders (Boyd, 1975)
Feldspar porphyry - Sh ow n only in cross section

T fp

Tertiary igneous rocks (undifferentiated) - Leucocratic to
m esocratic, aph anitic to porph yritic, h ypabyssal intrusive rocks. Includes
ph onolitic, rh yolitic, trach ytic, and latitic rocks

T u

Skull Creek Shale - Dark-gray to black fissile sh ale. Contains sparse 
ferruginous concretions. Minor fine-grained sandstone and bentonite at th e 
base. W eath ers easily to form  a grass-covered slope. Exposed th ickness 
approxim ately 0-120 ft (0-36.6 m )

Ks

Fall River Formation - V ariegated yellow ish -orange, reddish -brow n,
tan to w h ite, fine-grained quartz arenite and brow n to ligh t-gray m udstone,
siltstone, and carbonaceous beds. T h in- to m edium -bedded. T h ickness
approxim ately 120-150 ft (36.6-45.7 m )

Kf

Morrison Formation - V ariegated gray, green, to m aroon bentonitic 
claystone, siltstone, and sandstone w ith  m inor lim estone. W eath ers w ith  a 
popcorn-like appearance. T ypically form s a grass-covered slope. T h ickness 
approxim ately 40-140 ft (12.2- 42.7 m )

Jm

Minnekahta Limestone - P ink, purple, to beige lim estone. Lam inated 
to th in-bedded. Middle and basal beds sh aly. Contains abundant stylolites, 
sm all folds, and is locally karstic. H as a petroliferous odor w h en broken. 
T h ickness 40-50 ft (12.2-15.2 m )

P m

Deadwood Formation - Greenish - to reddish -brow n glauconitic
sandstone, sh ale, lim estone, intraform ational conglom erate, and local
basal conglom erate. Lam inated to th ick-bedded. T h ickness 240-423 ft
(73.2-128.9 m )

O @d

Northwestern Formation - Gray to dark-gray ph yllite, slate, and biotite
sch ist. T h in- to m edium -bedded; locally w ith  lam inations and identifiable
bedding. May contain m inor tourm aline and titanite. As m uch  as 4265 ft
(1299.9 m ) th ick in th e area of th e H om estake Mine (Caddey et al., 1991) on
th e Lead quadrangle. P rotolith  is sh ale, carbonaceous sh ale, and siltstone

Xn

Lower Proterozoic rocks (undifferentiated) - Mica sch ist, 
quartzite, and m etach ert. T h e exposure approxim ately 0.5 m i (1 km ) 
south w est of W h itew ood P eak contains th in stringers of th e peralum inous 
Crook Mountain Granite

Xu

Disconformity

Jgs
Gypsum Spring Formation - Massive w h ite to ligh t-gray gyspum  w ith  
th in interbedded reddish  siltstone and sh ale. T h ickness 35-40 ft (10.7-12.2 m )

Sundance Formation - Includes th e follow ing m em bers w h ich  w ere
observed in th e field but not differentiated on th e m ap or cross section.
Form ation is poorly exposed. T h ickness approxim ately 250-285 ft 
(76.2-86.9 m )

Js
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Location of trace of axial surface and direction
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MH

Phonolite - Ligh t- to m edium -greenish -gray to gray, w eath ering dark-
brow n. Aph anitic groundm ass of plagioclase and orth oclase w ith  5%
subh edral to anh edral grains of neph eline to 0.12 in (3 m m ) across. Contains 
10% euh edral to subh edral ph enocrysts of oligoclase-andesine up to 0.31 in 
(8 m m ) across th at h ave Carlsbad and albite tw inning and are com m only 
zoned, and 35-40% tabular to elongate, euh edral to anh edral, ph enocrysts 
of pyroxene up to 0.31 in (8 m m ) long th at h ave aegirine-augite cores 
surrounded by aegirine; som e are tw inned. Accessory m inerals include 
h ornblende, 1-2% w edge-sh aped crystals of titanite, up to 1% apatite 
needles associated w ith  feldspars, as m uch  as 2% anh edral m agnetite th at 
com m only encloses aegirine-augite and h ornblende ph enocrysts. Feldspar 
m atrix locally altered to sericite, neph eline replaced by zeolites, and 
aegirine-augite and h ornblende replaced by ch lorite. Massive, w ell jointed; 
w eath ers to sm all angular fragm ents (Boyd, 1975)

T ph

Rhyolite - W h ite to ligh t-gray, locally w ith  th in violet to beige banding.
Aph anitic groundm ass of albite, orth oclase, and quartz contains 2%
subh edral to euh edral albite ph enocrysts 0.04-0.2 in (1-5 m m ) long. Most
are tw inned but rarely zoned. Many of th e feldspars h ave been altered to
sericite w ith  m inor carbonate. 2-3% biotite flakes are present and aligned
parallel to flow  layering. Sm all m agnetite grains occur as an accessory.
Iron oxide and dendritic m anganese oxide occurs on fracture surfaces.
Massive at th e center of intrusion, w ith  flow  layering occurring at m argins.
Contacts typically h ave 0.04-0.16 in (1-4 m m ) th ick fissile partings. W eath ers
to an angular, blocky to flaggy appearance (Boyd, 1975)

T r

O verturned syncline
Location of trace of axial surface and dip
direction of lim bs; long dash ed w h ere
approxim ately located; sh ort dash ed w h ere
inferred; dotted w h ere concealed

P

Hornblende latite porphyry - Ligh t-gray to dark-greenish -gray.
Aph anitic to glassy groundm ass of orth oclase w ith  up to 3% quartz contains 
40% euh edral plagioclase ph enocrysts, 1-10% aligned h ornblende, and 1-5% 
sanidine up to 0.2 in (5 m m ) across. Locally contains calcite- and quartz-filled 
am ygdules up to 0.16 in (4 m m ) across. Contains trace pyroxene, m agnetite, 
ilm enite, pyrite, and calcite. Local propylitic alteration (Beck, 1976). H as a 
K-Ar date of 60.5 +/- 3 m .y. (Mukh ergee, 1968)

T h lp

Lakota Formation - Yellow ish -orange, tan to w h ite, fine-grained quartz 
arenite and brow n to ligh t-gray m udstone and siltstone. T h in- to
m edium -bedded, locally w ith  abundant cross bedding. Form ation is poorly 
exposed. T h ickness approxim ately 250 ft (76.2 m )

Kl

Disconformity

Pahasapa Limestone - W h ite, beige to gray lim estone and dolom ite. 
Contains th in lenses and beds of gray to brow n ch ert, and local solution 
breccia. V uggy, w ith  caves occurring m ainly in th e upper th ird of th e form ation. 
Form s prom inent cliffs. T h ickness of 400-500 ft (121.9-152.4) reported from  
w ell com pletion reports

Mp

Englewood Limestone - P ink, gray to purple-gray argillaceous lim estone, 
dolom ite, and sh ale. Lam inated to m edium -bedded, finely to m edium  crystalline; 
bioturbated. T h ickness of 30-65 ft (9.1-19.8 m ) reported from  w ell com pletion reports

MDe

Whitewood Limestone - V ariegated yellow ish -brow n, brow nish -orange 
to gray dolom itic lim estone and dolom ite. T h in-bedded to m assive, w ith  th in 
sh ale partings. T h ickness of 60-80 ft (18.3-24.4 m ) reported from  w ell com pletion reports

O w h

Grizzly Formation - Gray, bluish -gray to dark-gray ph yllite, slate, platy
m ica sch ist, and m inor m etagrayw acke. Som e beds are carbonaceous.
P rotolith  is dom inantly sh ale and siltstone

Xg

Flag Rock Formation - Ligh t-gray to greenish -gray m ica sch ist and
lam inated pyritic and carbonaceous ph yllite. Contains pillow ed m etabasalt,
streaked graph itic quartzite, m etach ert, and m etam orph osed carbonate-facies
iron form ation w ith  cum m ingtonite, biotite, and ch lorite sim ilar in appearance
to th e H om estake Form ation. T h ickness up to 5250 ft (1600.2 m ) in th e area
of th e H om estake Mine (Slaugh ter, 1968; Caddey et al., 1991) on th e Lead
quadrangle. P rotolith  of form ation is pillow  basalt w ith  interflow  deposits of
siltstone, carbonaceous sh ale, ch ert, and iron carbonate

Xf

Ellison Formation - T an, ligh t-gray to black, banded, w ell foliated
sericite-quartz ph yllite; th ick-bedded to m assive, biotite-quartz ph yllite;
ligh t-gray to pale-brow n quartz-m ica sch ist; gray to black, m assive,
fine-grained quartzite and m etach ert; and m inor am ph ibolite. Locally w ith
m inor carbonate; conglom erate beds rare. P rotolith  is sandstone w ith
siltstone and sh ale. Approxim ately 1312-4921 ft (399.9-1499.8 m ) th ick in th e
area of th e H om estake Mine (Caddey et al., 1991) on th e Lead quadrangle.
A m etatuff in th e low erm ost Ellison Form ation at th e H om estake Mine h as an
age of 1,974 +/- 8 Ma (Redden et al., 1990)

Xe

Homestake Formation - Gray, brow n to green silicate and carbonate
iron-form ation w ith  ch loritic and biotitic sch ist and ph yllite and th in quartzite
beds. T ypically occurs as olive-green to gray-green siderite ph yllite w ith
m oderately w ell developed graph ite-rich  layers as m uch  as 0.2 in (5.1 m m )
th ick in th e upper greensch ist facies, and as olive-green to dark-green
cum m ingtonite-grunerite sch ist w ith  m inor ch lorite and alm andine in th e
low er am ph ibolite facies. T h in-bedded to m assive, w ith  lenses of ch loritic
sch ist, th in m etach ert beds, w h ite quartz veins, and approxim ately 3 ft (0.9 m )
of layered ch loritic sch ist transitional into th e Ellison and P oorm an form ations.
In th e H om estake Mine, gold is associated w ith  a quartz-ch lorite-pyrrh otite-
arsenopyrite assem blage. O riginal th ickness approxim ately 66-98 ft (20.1-
29.9 m ) before m etam orph ism . P resently 0-164 ft (0-50 m ) th ick; increasing 
to 410 ft (125 m ) th ick in fold h inges. P rotolith  is carbonate iron form ation 
w ith  interbedded sh ale and ch ert (Caddey et al., 1991)

Xh s

South  Dakota Departm ent of Environm ent and Natural Resources: W ater W ell Com pletion 
          Reports: h ttp://denr.sd.gov/des/w r/dblogsearch .aspx 

Monocline, anticline bend
Location of trace of axial surface. Sh orter
arrow  on steeper lim b. Long dash ed w h ere
approxim ately located; dotted w h ere concealed

T

White River Group - U nconsolidated to m oderately consolidated. Clasts 
to boulder-size, dom inantly of P recam brian rock types w ith  P aleozoic 
sedim entary and T ertiary igneous rocks. Fine grained m atrix and bentonitic 
clay content variable. T h e deposit at Mountain Meadow  is equivalent to th e 
Mountain Meadow  terrace of P lum ley (1948). Maxim um  th ickness of 240 ft 
(73.1 m ) reported from  w ell com pletion reports

T w

Spearfish Formation - Red to brow nish -red m udstone and siltstone 
w ith  gypsum  veinlets th rough out. TP sg - Gypsum  beds as m uch  as 20 ft 
(6.1 m ) th ick occur near th e m iddle and top of th e form ation. T h ickness of 
450-550 ft (137.2-167.6 m ) reported from  w ell com pletion reports

TP s
TP sg

Opeche Shale - Red to m aroon sh ale and siltstone. P urplish  coloring due 
to groundw ater alteration occurs in th e upper few  feet. Fine-grained, poorly 
consolidated. P oorly exposed, typically form ing a grass-covered slope. 
T h ickness of 90-150 ft (27.4-45.7 m ) reported from  w ell com pletion reports

P o

Minnelusa Formation - Red, brow n, yellow  to beige sandstone, sh ale, 
lim estone, and dolom ite. Red sh ale and siltstone occurs along th e karstic 
low er contact w ith  th e P ah asapa Lim estone. T h ickness of 500-600 ft 
(152.4-182.9 m ) reported from  w ell com pletion reports

P Rm

Winnipeg Formation - Includes th e Icebox Sh ale Mem ber of 
greenish -gray, fissile sh ale and th e Rough lock Siltstone Mem ber of tan to 
yellow ish -gray, calcareous siltstone. Com bined th ickness of 70-75 ft 
(21.3-22.9 m ) reported from  w ell com pletion reports

O w


