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Z . . [ Alluvium -y lidated t | lidated, subangular t ded [ e Schist, iron-formation, and metachert - Xsic - Schist, phyllite
e) 1 nconsolidated to poorly consolidated, subangular to rounded, ’ ’ , phyllite,
004/ M a rk D . Fa h re n baCh a n d AIVl S L . L | Se n bee ng@ el (I:DIay to bc;ulder-size clgsts. May in(;:lude associated terrace deposits. and Iaxered.n;eéachtirtb\./vitt.tt’n irforl‘zrich cargprt\:—;te .uni(tjs]; Grai/i?fh-tan to ga;k-
i eposited in present-day stream drainages gray. Associated with biotite-feldspar schist derived from tuffaceous beds.
o’?)\ Sta.te'of South Dakota 2022 Ti Stl(imlé DélkOta Geosl;) %lcél Slllrv?}; ’\\\ P P Y ’ May be a facies of the Gingrass Draw Slate (Xgd) (Redden and DeWitt,
% Kristi Noem, Governor tmothy L. Lowman, State Lieologls ol at Terrace deposit - Unconsolidated to poorly consolidated, subrounded 2008). Age approximately 2,015-1,975 Ma (Dahl and others, 2006) Xsicc -
440212(')335?7'30" 1000, 0T o1 35 o3 R.4E. 14/ R.5E (STURGIS) o1s “16/ 32'30" 617 sis 10 1030291.0;2'30 to rounded, clay to boulder-size clasts. Deposited in present day drainages Metachert lenses, thick-bedded and massive, sulfide-bearing and iron-
Y \ AN TS =) 7 =) — © =7 Y \ N WY " : i . Thi i - 5-3.
% . gm* WW 7 [\\& \> Q‘_ﬂ (((/é/l?/flz, \XN\\. | (/ \4500 == ; \ g).\ @4; \ 7 / Y .’\"? QUATERNARY Qc Colluvium - unconsolidated, locally derived angular rock debris to stained. Thickness approximately 5-10 ft (1.5-3.0 m)
=70 7 ) A}M};}\\)f /\ @ N L&; '1% X ML\(«T&\ P\\m";( ) \ — ﬂ“y) N"m ((ﬁ—‘.{\: P (ﬁ@ Q Pm boulder-size mixed with soil. Typically deposited along steep slopes Buck Mountain Quartzite - Xbm - Phyliite and quartzose slate with
AR~ i 2 . R NS\ S / = AR ) b — . i i in- _Bluish- ish-
o \ < ,/;")\é“ N P — UTW Z ) \\K\ w 'I$w ! (f/ /‘?!"' . ’ %»‘S‘WM ,/ ﬂ V_”“ - Talus depOSIt-Angular blocks of locally derived bedrock to boulder-size 2?3\%_ql\lljlzgﬁg(taicl:agr?;t;?g;;ﬂg:ﬁguks) g(]:lhnis?%?:((j:i?s Egéit:h%r?;’sfg’fttzéeddISh
)t ot =) ’\a‘:}.’? / M without soil or vegetation. Typically deposited below resistant rock units formation. Age of 2,170-1,960 Ma (Redden and others, 1990). Protolith is
#14000mN \ NS )3 ) . ) ) shallow shelf deposits of sandstone, siltstone, and shale (Bayley, 1972).
2N G e ‘ ; — L Gravel deposit - Unconsolidated to poorly consolidated, subrounded to Xbq - Quartzite, fine- to medium-grained, thick-bedded and massive. Tan,
\ oy rounded, clay to boulder-size clasts. Dominantly of Precambrian rock types white, to reddish-brown. Thickness approximately 10-20 ft (3.0-6.1 m)
with minor clasts of Paleozoic carbonate and sandstone, and Tertiary igneous
Plioocene- rocks. Occurrences at higher topographic levels may be related to White River Xgd Gingrass Draw Slate - Siate and chloritic phyllite. Thin- to medium-
Oligocene Group (Tw) deposits or the Mountain Meadow terrace of Plumley (1948). bedded (Bayley, 1972). Olive-drab, greenish-gray, tan to brown. Contains
Unit QTg occurring as valley fillings incised by modern streams may be thin quartzite and metasilt beds in the lower portion similar in appearance
reworked White River Group (Tw) deposits. May include deposits of multiple to parts of the Buck Mountain Quartzite (Xbm). Chlorite-rich beds are likely
L ages. Occurs up to 250 ft (76.2 m) above present-day drainages reworked submarine volcanic tuff. Age of 1,974 +/- 8 Ma (Dahl and others,
. 20086). Protolith is mafic tuff and shale
Unconformity
A . . - Ferruginous metachert - Metachert with minor carbonate facies iron-
White River Group - Unconsolidated to poorly consolidated, subangular formation and magnetic cherty ferruginous schist. Thin- to thick-bedded and
w1508 to rounded, clay to boulder-size clasts dominantly of Precambrian rock massive with minor lenses of sulfidic and graphitic phyllite. Some beds are
Oligocene- types, with Paleozoic sandstone, chert, and carbonate, and Tertiary igneous brecciated. Typically iron-stained from oxidized sulfides. Resistant, forming
55 Eocene rocks. Bentonitic clay and siltstone content variable. Deposited approximately prominent outcrops. Protolith is likely submarine thermal spring deposits.
40-250 ft (12.2-76.2 m) above present-day drainages. Possibly partly Lower Thickness approximately 5-15 ft (1.5-4.6 m)
equivalent to the Mountain Meadow terrace of Plumley (1948) or gravel Proterozoic
| deposit (QTg). Estimated maximum thickness 100 ft (30.5 m) Hay Creek Greenstone - Xbo - Tholeiitic metabasalt and amphibolite
. (Bayley, 1972). Grayish-green, pale olive-green, moderate yellowish- green,
Nonconformity to black. Very finely to coarsely crystalline, often having a speckled
— . . . appearance. May have a moldic texture from dissolved amphibole laths.

- Sanadine trac_h_yte porpl‘:yry - Bear Den Mountain stock - Aphanitic Typically highly fractured. Has pillow structures. Contains interflow deposits
ground.mass containing up to 75 /ooeuhedral sanidine phenocrysts as much (Xbif) and metachert (Xboc) beds. Age of 2,020-1,970 Ma (Frei and others,
as 1.4 in (3.6 cm) across, up to 10% rounded and embayed quartz grains, 2008) to 1,974-1,964 Ma (Redden and others, 1990). Protolith is tholeiitic
and 1-5% clinopyroxene. Tan, pink, to reddish-brown. Has minor titanite, pillow basalt flows and volcanic tuff with minor gabbroic bodies. Xboc -

w5l pyrite, magn(lapte, and |Im.en|te. Locally altered to sericite and clay (Grunwald, Metachert. White to tan, gray to reddish-brown, with thin light-dark layering.
s 187%)' Classified aks alkali Ield1spar trachyte porphyry by the [UGS scheme Occurs as thin stringers to thick-bedded and massive. Finely to medium
(Le Bas and Streckeisen, 1991) crystalline, having a sucrosic texture. Some beds are brecciated. May
A’ Xenolith-bearing rhyolite - Meadow Creek and Little Elk Creek contain minor grunerite. Typically iron-stained from oxidized sulfides, locally

- diatremes - Finely to medium crystalline groundmass with a trachytic texture forming a gossan. Thickness approan_ately 5'30 ft (1 '5'.9'.1 m_), thickened in
that bends around phenocrysts and xenoliths. Typically with flow banding. fold noses. Beds occur at several s?ratlgraphllc levels. Slmllar In appearance
Porphyritic, locally having up to 25% phenocrysts, but typically with 3-5% to ferruginous m_eta_ch_ert (Xfc). Re§|stant, typlcally forming promln_ent
subhedral to euhedral, to broken clear sanidine .001-.14 in (.035-3.5 mm) outcrops. Protolith IS likely submarlne thermal spring dep05|t§. Xb.'f )
altering to clay, 2-3% anhedral partially resorbed quartz .006-.05 in (0.15- (?arbonaceous phyllite and schist, dark-gray to bla.ck,. with .thm stringers Of
1.25 mm), and 3-13% anhedral biotite plates .002-.01 in (0.05-0.3 mm). light-brown to dark-gray layered metachert. Protolith is an interflow deposit

T.5N. ‘ T.5N Light-gray to light greenish-gray, irregular to oblate amygdule-like structures of carbonaceous shale, tuffaceous shale, and chert
are typically filled with clay, with some having partial quartz fillings. Contains Xb Reausaw Slate - Xbs; - Biotite phyllite, garet schist, graphitic slate and
oy 3-25% subangular to well rounded xenoliths up to 4 in (10 cm) across, PRECAMBRIAN St | schist, and magnetic cherty ferruginous schist with cummingtonite-grunerite.
T4N dominantly of Precambrian amphibolite, with lesser amounts of phyliite, 7 | Reddish-brown, dark-gray, to black. Very fine-grained, laminated to thin-
T.4N. o metagraywacke, quartzite, obsidian, pumice, quartz grains from the Xb$iC | bedded, carbonaceous. Contains sulfides, iron carbonate, and abundant thin
1 Deadwood Formation, and large bIocks.of silicified limonite-stained . veinlets of milky quartz (Bayley, 1972). Poorly exposed. Protolith is black
Pahasapa Limestone (Gasser, 1981). Light-gray where fresh, weathering shale with minor siltstone and thin chert beds. Xbssc - Metachert, layered,
dark-gray, medium-gray, to yellowish-orange ferruginous
VANOCKER LACCOLITH COMPLEX - Benchmark Iron-Formation - Banded metachert and magnetite-
The Vanocker laccolith complex is composed dominantly of dacitic rocks as hematite taconite iron-formation. Thin- to medium-bedded. Contains
determined from the chemical analyses of DeWitt and Duke (1996). The dacitic approximately 30% iron (Bayley, 1972). Age approximately 2,560-2,480 Ma
rocks surround younger plutons of latite, quaritz latite, and rhyolite. Textural and (Dahl and others, 2006) to greater than 2,170 Ma (Redden and DeWitt, 2008)
mineralogical differences present within the dacite in individual laccoliths are .
) complex, as well as within the larger latitic laccolithic mass in the core of the Boxelder Creek Quartzite - includes the Greenwood and Tomahawk
®7 { Vanocker complex. Dacitic rocks of the Vanocker complex have an aphanitic =>———- tongues that are gradational into quartzite
;t,, S - to microgranular groundmass with a porphyritic texture, are gray to very light- Boxelder Creek Quartzite - Xbc - Quartzite. Grayish-white, tan, to brown.
20" "I f- 2—6? gray, weathering light-gray to tan. Phenocrysts include euhedral biotite and Medium- to coarse-grained, medium- to thick-bedded, having abundant smail-
/ f hornblende, and euhedral to subhedral feldspar. May include accessory titanite, scale trough and planar cross bedding. Includes quartz-muscovite schist
/ (s magnetite, apatite, zircon, and pyroxene. Lineation from aligned hornblende (Bayley, 1972). Age approximately 2,560-2,480 Ma (Dahl and others, 2003)
g’)[ laths is common. Flow sheeting is prevalent, locally weathering to layers to greater than 2,170 Ma (Redden and DeWitt, 2008)
4 - 1-2.4 in (2.5-6 cm) thick having the appearance of bedding. Rock type variable Boxelder Creek Quartzite - Tomahawk Tongue
depending on the classification system used, De la Roche and others (1980), Xbtc - Metaparaconglomerate with metagrit and quartzite interbeds. Dusky-
La Bas and Streckeisen (1991), or Le Maitre and others (1989) red to reddish-brown. Clasts to pebble-size are dominantly metachert with
granules of blue rutilated quartz and sparse carbonate and phyllite clasts.
Ttp Trachyte porphyry - Deadman Mountain laccolith - Aphanitic Contains 3-15% muscovite, and up to 7% hematite from oxidized sulfides
groundmass of potassium feldspar with minor quartz. Contains approximately (Gasser, 1981). Protolith is alluvial fan deposits having an eastern source
15% euhedral to subhedral phenocrysts of plagioclase from 0.02-0.12 in Boxelder Creek Quartzite - Greenwood Tongue
g (0.5-3 mm) and 2-4% euhedral to subhedral hornblende from 0.01-0.08 in Xbgq - Impure quartzite, chloritic quartzite, and quartzose phyllite. Dark
(0.2-2 mm). Has accessory magnetite. Light-brown to light-gray, weathering reddish-brown to dusky-red. Fine- to very-fine grained, thin-bedded. Protolith
= to light-tan is alluvial fan deposits having a western source. Xbgt - Taconite iron-
09 . Upper formation and taconitic metaconglomerate (Gasser, 1981)
- Latite porphyry 1 - Aphanitic groundmass containing phenocrysts of Archean
plagioclase, hornblende, and biotite. Has a fine-grained salt and pepper - Little Elk Granite - Augen granite and augen greissic granite, I-type.
)ﬂ appearance. Light-gray, weathering to greenish-tan and brown. Occurs as Has medium to coarsely crystalline feldspar megacrysts. Moderately to well
Q' a ring dike having moderately to steeply dipping flow sheeting. Has also foliated. Composed of 25-38% quartz, 20-30% plagioclase, 21-31%
* been classified as quartz latite porphyry microcline, 3.5-17% biotite, and accessory blue quartz, muscovite, titanite,
\\ . apatite, epidote, zircon, allanite, and calcite. With sparse inclusions of biotite
i\ TERTIARY - Latite porphyry 2 - Similar in composition and texture to titanite-bearing schist (Gosselin, 1987). Has a U-Pb zircon age of 2,549 +/- 11 Ma (Gosselin
YN s \ latite porphyry (Ttlp) but without titanite. Very light-gray to tan, weathering to and others, 1988) and a 2’Pb/?®®Pb age of 2,559 +/- 6 Ma (McCombs and
A ) K medium-gray to light-tan others, 2004)
49
08 / /, \ = - Titanite-bearing latite porphyry - Texture and composition varies Wos Older metasediments - Quartz-biotite-feldspar gneiss and schist with
7 : N N 5 greatly over short distances from latite to dacite. The groundmass is local matrix-supported metaconglomerate, and minor bedded amphibolite-
é, % L “‘jﬂ L\’ﬂ\\ = k\’ﬁ‘ 08 approximately 25-40% of the total rock, and composed of 5-10% quartz, bearing rocks. Melanocratic, fine- to medium-grained, moderately to well
N ] = / “‘{& a8 10% plagioclase, and 80% potassium feldspar. Phenocrysts include 1-3% foliated, and lacking microcline megacrysts. Composed of quartz, biotite,
— ir, (( ﬁ o euhedral biotite 0.02 in (0.5 mm), 3-10% euhedral hornblendg up to 0.04 in plagioclase, and microcline with accessory muscovite, titanite, epidote,
S 8 Eocene- (1 mm), and 15-30% euhedral to subhedral feldspar 0.04-0.2 in (1-5 mm). almandite, allanite, and zircon. Gradational contact with the Little Elk
3 Pal Grain sizes are generally smaller than in other dacite bodies. Hydrothermal Granite. Has a ’Pb/?°Pb age of 2,532 Ma (Gosselin and others, 1988) to
\ T aleocene alteration along the walls of Alkali Creek canyon is shown by clay alteration 2,563 +/- 6 Ma (McCombs and others, 2004). Protolith is possibly igneous
AN of feldspar and chlorite, pyrite replacement of hornblende, calcite, pyrite, rock, or arkosic sandstone and/or tuffaceous felsic volcanics. Thickness
SN and magnetite veining, and minor sericite and fluorite veining (Matthews, approximately 1968.6 ft (600 m) (Gosselin, 1987)
1979). Some portions on the adjoining Tilford quadrangle are mapped as . . .
\ latite porphyry without titanite (TIp2) xwu | Proterozoic and Archean rocks (undifferentiated) - Shown
Y07 Rhyolite - Aphaniti d f potassium feld d mi rt — L only in cross section
— - Aphanitic groundmass of potassium feldspar and minor quartz
E Q‘} - - contains 1-3% euhedral to subhedral plagioclase 0.02-0.12 in (0.5-3 mm), CONTACTS D; FOLDS )
8 \" 07 2-4% euhedral to subhedral hornblende 0.008-0.08 in (0.2-2 mm), and $33 Northwest trending superposed structures on D; folds
I ' minor magnetite. Light-gray where fresh, weathering light-tan (Matthews, — — —?--——---  Long dashed where approximately Svynform
o 1979). Has a moldic texture from weathered phenocrysts, abundant flow located; dotted where concealed or ynK )
Q h sheeting, and minor columnar jointing where ’ro'ected above land surface _X_ T Location of trace of axial plane.
§ - ’ on crosF; sJection' queried where Long dashed where approximately
) - Rhyolite porphyry - Aphanitic groundmass of potassium feldspar with uncertain in cross section. Arrow located; dotted where concealed
9_ minor quartz S|m|l_ar to rhyolite (Tr) but contammg as much as 15% euhe_dral indicates dip direction and amount BEDDING
k\ to subhedral plagioclase phenocrysts 0.02-0.12 in (0.5-3 mm), 1-2% biotite,
\ = e and euhedral to subhedral hornblende 0.02 in (0.5 mm), with minor magnetite. FAULTS 38 Inclined
2 10 : Light-gray where fresh, weathering light-tan (Matthews, 1979). Has abundant .
906 ‘@ ?S\ll’\m flow sheeting and minor columnar jointing. Classified as rhyolite by the IUGS — o Long dashed where approximately - Vertical
- &i scheme (Le Bas and Streckeisen, 1991) and La Maitre and others (1989) located; short dashed where inferred,; D Horizontal
[ | _=\( - Sanidi b . lati h ) dotted where concealed; queried .
@J/ 06 Tl anidine-bearing at[te porphyry - Bulidog Guich laccolith - where uncertain. Bar and ball on A Baslt pillow o
S 2t Aphanitic groundmass dominantly of potassium feldspar containing 1-5% downthrown side. Tic indicates dip Arrow indicates top direction
euhedral sanidine to .63 in (16 mm), 20-30% euhedral plagioclase 0.008- direction and amount
0.2 in (0.5-5 mm), 1-4% euhedral hornblende (0.2-5 mm), and accessory . FOLIATION
magnetite. Light-gray, weathers greenish-tan and brown. Locally with FOLDS (Laramide) 3 Inclined
trachytic texture and chilled margins. Classified as andesite to trachyte by Anticline .
the IUGS scheme (Le Bas and Streckeisen, 1991) and dacite (La Maitre ’ ) = Vertical
and others, 1989) -« — —i— —_——— e chat!on of trace of axial plane and 80 .
17'30" :817'30" ’ direction of plunge. Long dashed PN Crenulation
N Dacite 4 - Tilford Guich laccolith - Aphanitic groundmass containing where approximately located; dotted
B U phenocrysts of 1-3% biotite 0.04-0.08 in (1-2 mm), 5-8% aligned hornblende where concealed IGNEOUS FLOW FOLIATION
05 to 0.24 in (6 rr;]mg 2|5-35% a(li19:r;ed e;;hedral to subhedral oIigocIase(,jand Syncline _.33 Inclined
B accessory euhedral titanite (1-3 mm), magnetite, apatite, zircon, an _ _*_ . ; ; .
“05 pyroxene. Hgs an .Ar/Ar age of 51.05-57.79 Mg .(D.uke,.2005). Mapped as - bﬁ:it:g: g; glitr:%g Egl:; %I:;\ﬁeznd - Vertical
tltamte-begrmg latite porphyry (Ttlp) on the adjommg Tilford quadrangle where approximately located; doted FRACTURES
where a thickness of 364.2 ft (111 m) was reported in a well log where concealed .
3 Inclined
Td, Dacite 3 - Aphanitic groundmass containing phenocrysts of 2% biotite Monocline, anticlinal bend . Vertical
.02 in (0.5 mm), 5% hornblende up to .04 in (1.0 mm) altering to clay and —_—— —*— —_— e Location of trace of axial plane. Long
chlorite, and 25-35% euhedral to subhedral feldspar .04-.23 in (1-7 mm). dashed where approximately located; LINEATION
Has a K/Ar age of 55.9 +/- 1.7 Ma (McDowell, 1966) .dot.ted where concealed. Short arrow . Showing bearing and plunge. Letter
- Dacite 2 - peadman Gulch laccolith - Aphanitic groundmass containing indicates steeper beds 5 indicates type
- phenocrysts of 1% biotite 0.02 in (0.5 mm) and 25-30% euhedral to Monocline, synclinal bend C - Columnar jointing
904 subhedral feldspar 0.04-.2 in (1-5 mm). Locally with columnar jointing _— —I— —— e Location of trace of axial plane. M - Mineral
P04 Td, Dacite 1 - Kirk Hill, Elk Creek, and Runkel laccoliths - Aphanitic :;Z';?e%?sdﬁfe: *V‘Vir;:‘ff;'ﬁjggg‘j'y KARST FEATURE
groundmass containing phenocrysts of 1-3% biotite .04-.08 in (1-2 mm), Short arrow indicates steeper beds > Cave
3-5% hornblende up to 0.08 in (2 mm), and 15-35% euhedral to subhedral
feldspar typically 0.04-0.28 in (1-7 mm). Locally vesicular with manganese * Dome QUARTZ VEIN
oxide staining. An Ar/Ar age of 58.01 +/- 0.58 Ma was obtained from the Long dashed where approximately
Kirk Hill body (Duke, 2005) | located; dotted where concealed. METAMORPHIC ISOGRAD
. B SERREEELEEEELES » Arrows indicate dip direction of . . .
Thip | Hornblende latite porphyry - Pilar Peak laccolith - Aphanitic to | beds ___GARNET ___ Firstappearance of index mineral
glassy groundmass of orthoclase with up to 3% quartz containing 40% BIOTITE noted on side of isograd
euhedral phenocrysts of plagioclase, 1-10% aligned hornblende, and +
1-10% sanidine up to 0.2 in (5 mm). Light-gray to dark greenish-gray. MAGNETIC HIGH
“03 Small intrusives contain calcite- and quartz-filled amygdules up to 0.16 in FOLDS (Early Proterozoic) ——————— —_— Located by ground magnetic survey
(4 mm). Has trace pyroxene, magnetite, iimenite, pyrite, and calcite, and D, FOLDS Iron-formation (Bayley, 1972). Source of magnetic high
B3 local propylitic alteration (Beck, 1976). Has a K-Ar date of 60.5 +/- 3 Ma in 1 noted on side of line. Label indicates
the adjacent Deadwood South quadrangle (Mukherjee, 1968). Classified g Overturned anticline rock type related to anomaly
as andesite by the IUGS scheme (Le Bas and Streckeisen, 1991) and - e ; }
| . quartz latite (La Maitre and others, 1989) I&Zgﬁgznwcr)mfet::(;epgr':)?:][aﬂ?; ‘Ieo'cLac:Qg; OTHER FEATURES
Nonconformity dotted where concealed R Open pit mine or glory hole
B e P Minnekahta Limestone - Limestone, laminated to thin-bedded, 33 g/lr:g\;)il;lfogd i dol é Mine shaft
m . | ! g bearing and plunge . .
Upper r_\avmg a varved appearance. St_ylollte surf:—;ces are abundant. Beige, ) o > Mine adit
Permian light-gray, pale-lavendar to pinkish-gray. Middle and basal beds shaly. Minor anticline >< Trench
Has a petroliferous odor when broken. Exposed thickness approximately 33 Showing bearing and plunge .
“02 L 25-35 ft (7.6-10.7 m) Mi ) ® Group of prospect pits
] ] s inor syncline )
- PERMIAN Disconformity 33 Showing bearing and plunge X Prospect pit
- Opeche Shale - Mudstone and siltstone. Red to maroon, with purplish o Mineral exploration drill hole
Lower coloring due to groundwater alteration occurring in the upper few feet of the o Wat lorati I
. formation. Fine-grained, poorly consolidated. Typically poorly exposed. ater exploration we
T4N Permian Thickness approximately 60 ft (18.3 m)
T.4N. '
— — Minnelusa Formation - Lower portion of formation is medium- to | —~
’
B Foo “ B PPm thick-bedded sandstone, shale, limestone, and dolomite. Upper portion is REFERENCES b : ////
"N ﬂ T3N U mainly thick-bedded, massive sandstone having deformed bedding and a) Bayley, R.W., 1972, Preliminary geologic map of the Nemo FL—— f
T 3N B d g SO PENNSYLVANIAN pper collapse breccia due to dissolution of evaporite beds. Beige, reddish-brown district, Black Hills, South Dakota: U.S. Geological Survey elL
oAl 2 Pennsylvanian to yellowish-brown, white to gray. Contact with the Pahasapa Limestone is Miscellaneous Geologic Investigations Map 1-712. B
“01 — qu an irregular erosional surface having a reddish-brown to maroon terra rossa Tea fa
’, TG i \ 7y | L deposit. Thickness approximately 400-500 ft (121.9-152.4 m) b) Beck, J.A., ir., 1976, 7C—:he geolggy </>7fg7ekLexirI;gtoréI IEI;iII-Piélar l;eak "L\\\‘ o7a
) = 199N, , , area, Lawrence County, South Dakota: Rapid City, Soutl T2
: k\ )aua\ #M Disconformity Dakota School of Mines and Technology, M.S. thesis, 102 p. . ca
44°15' /riQ \ ; =S, By X ; 44°15' Bl - Pahasapa Limestone - Dolomite and limestone. White to beige, . . 1da,
103°37'30" 110 511 52 53] 35' R 4E 14 R.5E. (NEMO) 55 [f16 32'30" o7 18 (6 gtoomp 103°30 weathering light- to dark-gray. Thin- to thick-bedded and massive, with thin Berg, J.R., 1946, Pre-Cambrian geology of the Galena-Roubaix P C
2 2, | fb to light- hert. F inent cliffs. Karstic. havi district, Black Hills, South Dakota: South Dakota Geological
1 %, enses of brown to light-gray chert. Forms prominent cliffs. Karstic, having Survey Report of Investigations No. 52, 50 p INDEX MAP OF
VQ}Q 'South Dakota School of Mines and Technology SCALE 1:24,000 Digital cartography by M.D. Fahrenbach 7, MISSISSIPPIAN Lower vugs, caves and solution breccia, mainly in the upper third of the formation. e SELECTED REFERENCES
& 3 _ o N Mississippian Upper contact is an irregular erosional surface having a terra rossa deposit. Dahl P.S. Hamilton. MA. Wooden J.L.. and Frei R.. 2003 _ _
& Map base modified from U.S.G.S. 1:24,000-scale Deadman Mountain digital line graph. z Brecciated where exposed in the Meadow Creek and Little Elk diatremes. ' Evide for 2480 Ma rifing in the Black Hills. S. Dakola: e) Grunwald, R.R., 1970, Geology and mineral deposits of the Galena
\e\; Projection is Universal Transverse Mercator, Zone 13N. 1 0.5 0 1 Thickness approximately 450-475 ft (137.2-144.8 m) viaence orf a riting in f ack Hils, . Dakota: mining district, Black Hills, South Dakota: Rapid City, South
@ Datum is 1983 North American. ‘ | I Mile : U-Pb ages o §phene anq zlrcon Trom th? Blue_DraW ) Dakota School of Mines and Technology, Ph.D. dissertation,
UTM grid information generated from the ArcMap™ layout grid function. * — — - Englewood Formation - Shale, limestone, and dolomite, laminated metagabbro sill, and their tectonic significance: Geological 323 p.
The Geological S P South Dakota Department of Aarlcult d Natural R GN Upper to thin bedded. Pale-purple, reddish-purple, to pinkish-gray. Carbonate Society of America Abstracts with Programs, v. 35, n. 6, p.506.
engeagzcs) o on;g:é data colloction and. ir?t:rprZ{)aatioTT)r:ogessgr:: outeome of that pr:csgsusr?: > NS\ 8\ DEVONIAN Devonian peds are very finely to medium crystalline. and typically argillaceous and Dahl, P.S., Hamilton, M.A., Wooden, J.L., Foland, K.A., Frei, R Le Bas, M.J. and Streckeisen, AL, 1991, The IUGS systematics
. o i i i i . - ahl, P.S., Hamilton, M.A., Wooden, J.L., Foland, K.A., Frei, R., . . . :
to reflect those interpretations on maps such as this one. Reasonable efforts have been made to . 137311\//I2ILS « SOUTH DAKOTA | | bioclastic. Thickness approximately 25-60 ft (6.1-18.3 m) MoCombs, JA.. and Holm. DK, 2006, 2480 Ma mafie \o/fﬁnseopussrzosclg%;ournal of the Geological Society, London,
ensure that this map accurately reflects the source data used in its preparation. This map is date 1 05 0 1 WIS | Disconformity magmatism in the northern Black Hills, South Dakota: a new ’ P o
specific. As additional data become available, geologic interpretations may be revised and the map e T = R = J Kilometer N o . i link connecting the Wyoming and Superior cratons: Canadian .
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Exposure of massive metachert (Xboc) in the Hay Creek Greenstone (Xbo).
Bedding is nearly vertical and dips to the right. Mineral prospects in this unit are
typically developed in brecciated, iron-stained beds.

Blocky exposure of taconite iron-formation in the Greenwood Tongue (Xbgt) of
the Boxelder Creek Quartzite (Xbc). Bedding dips steeply to the right and is cut
by low angle fractures dipping left.

(County
3C). The Winnipeg Formation is prone to failure, especially when saturated by
water, with slumps occurring throughout the Black Hills.

Slump developed in the Winnipeg Formation (Ow) along Vanocker Road
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Minnelusa Formation (PIPm) along Vanocker Road (County 3C) having sandstone
and calcareous sandstone beds separated by thin shale partings. Source of the
sediments was the eroding ancestral Rocky Mountains of Colorado.
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Latite porphy (TlIp) partially covered by grus along Vanocker Road (County 3C).
During weathering the rock breaks along mineral boundaries and crystal cleavage
planes forming loose, sand-like material.
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Resistant bed of steeply dipping metachert (Xboc) in the Hay Creek Greenstone
(Xbo) capped by horizontal Deadwood Formation (O€d). To the right of the
metachert, the Deadwood Formation has filled a paleotopographic low that was
formed by erosion of the softer Hay Creek Greenstone (Xbo).

Exposure of thin- to thick-bedded Pahasapa Limestone (Mp) along Meadow
Creek, having thin shale partings and chert beds. The limestone was locally
mined and roasted in kilns to produce lime that was transported by narrow gauge
rail to the northern Black Hills for use at gold recovery mills.
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Englewood Formation-Pahasapa Limestone contact is at the top of the hammer.
Hammer is 16 in (40.6 cm) long and is on the upper half of the transition zone from
the purplish, restricted marine Englewood Formation (MDe) below, into the light-

colored, open marine Pahasapa Limestone (Mp) above.
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Thin- and thick-bedded sandstone and orthoquartzite of the upper Deadwood
Formation (O€d). Some beds are cross bedded and have vertical Skolithos sp.
burrows.

Lichen-covered basal conglomerate of the Deadwood Formation (O€d) composed
of rounded, clast- to matrix-supported cobbles and boulders of the Benchmark
Iron-Formation (Xbi). The iron-formation outcrop formed a resistant island, having
abundant boulders deposited on the stoss side that grade into sand on the
leeward side located on the Nemo quadrangle. Hammer is 16 in (40.6 cm) long.



