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K ) Alluvium - Unconsolidated to loosely consolidated; clasts to — — —-»- Contact . ,
V/L/\ o © Qal boulder-size. Deposited in present-day drainages and on flood plains Long dashed where approximately located; short
210345 g - ‘0 v 42'30" R3E ‘4 (MINNESOTARIDGE) | %5  R.4E. 06 40 ‘07 ‘o “09 103737'30" & it P Y g P dashed where inferred; queried where uncertain
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= FAULTS
K Terrace deposit - Unconsolidated to loosely consolidated,
‘ Qt angular to rounded, clay to boulder-size clasts. Typically less + -~ _ ... Faul
#86""N than 15 ft (4.6 m) thick = ’ Long dashed where approximately located;
g6 dotted where concealed; queried where uncertain.
. Arrows indicate lateral movement; bar and ball on
Colluvium - Unconsolidated, poorly sorted, angular to sub-rounded downthrown side
rock debris with soil locally deposited along steep slopes
FOLDS (Laramide)
Quaterna . -

Y Talus deposit - Locally derived, unconsolidated, poorly sorted angular — -i— —— ,SAhntlpllne . i axis of Black Hills uolift
rock debris deposited along steep slopes of resistant rock units. Typically trag;"'(?fgaii‘;?rso:r'f'ﬁ:’ l’_ﬁ'g shod whara o 4P
devoid of soil or vegetation approximately located; dotted where concealed

4885
s Alluvial fan - Unconsolidated to loosely consolidated, clay to FOLDS (Early Proterozoic)
boulder-size clasts deposited at the mouths of drainages
D, FOLDS
. . — Anticline
Bog iron deposit - Consolidated, angular rock debris to boulder-size * Showing location of trace of axial surface.
cemented by iron-oxides. Typically forms from seeps and springs Long dashed where approximately located;
associated with sulphide-bearing rocks. Occurs approximately 1.5 mi dotted where concealed; queried where uncertain
[ (2.4 km) west of Castle Peak )
—F— —— Syncline
asgy _ . Showing location of trace of axial surface.
Gravel deposit - Unconsolidated to loosely consolidated, angular to Long dashed where approximately located:;
84 Tertiary Tg rounded, clay to boulder-size clasts. Occurs approximately 350-400 ft dotted where concealed; queried where uncertain
(106.7-121.9 m) above present-day Castle Creek. Typically less than o
10 ft (3.0 m) thick — M s Overturned anticline
. Showing location of trace of axial surface and
. dip direction of limbs. Long dashed where
Unconfor mity approximately located; dotted where concealed;
queried where uncertain
— _ Swede Gulch Formation - Gray to black slate, phyllite, schist or .
metagraywacke. In part, garnetiferous at higher metamorphic grade. — 2 Overturneq syncline .
g3 Locally carbon-rich and contains sulfide minerals. Lower graphitic portion ds,h°<‘j","”9t,'°°at'f°|,” ‘gtr";‘_ce °fdax'ﬁ' 3“”;‘09 and
- probably grades into the Poverty Gulch Slate (Xps) (Bayley, 1972). Has a;fpréﬁrcnftglg k',r:atza. ggﬂe; ;heer;v c;:iealed.
A 8f well developed, thin compositional layering and schistosity with an increase queried where uncertain '
A in graphitic content away from amphibolite contacts (Atkinson, 1976).
Xsgc - One to two beds of massive streaky ferruginous metachert D2 FOLDS
interbedded with graphitic slate and schist occurring in lower portion of
the formation. The Swede Gulch Formation is equivalent to the Grizzly o 'i_ e Antiform
Formation of the northern Black Hills ' Showing location of trace of axial surface.
Long dashed where approximately located;
Unconformity dotted where concealed; queried where uncertain
o 82 Metagraywacke unit 3 - Tan to gray, thick- to thin-bedded, —F—— Synform .
T.2N. . quartzose schist and phyllite. Calcareous and calc-silicate concretions fg:wgfsf::t'or:‘e?; t;acfoof ;’:@IST;E‘;‘Z&
7 2>aal T . . . fL s . w| Xi ;
5 K (‘*"! o occur locally in quartz-rich Bouma A beds. Protolith is proximal graywacke dotiad ahor concealgg; aueried e ertain
M with minor shale interbeds
Qll _____ S Undifferentiated
T 1N. sy ‘Js T1N. Metagabbro - Grayish-green to greenish-black amphibolite and chloritic Showing general trace of axigl surface. Long dashed _
N\ j/ amphibolite schist. Medium-grained except where sheared or well foliated. where approximately located; dotted where concealed;
‘ a\\ X7 L AN X L . queried where uncertain. May be anticlinal or synclinal
® =i Composed of plagioclase, hornblende, biotite, and calcite. Protolith is gabbro dependent on stratigraphic sequence
. N
8l Poverty Guich Slate (Xps) - Dark-brown to black, laminated slate, Ds FOLDS
: #5g) phyllite, and interbedded black graphitic slate and schist. Alternate laminae Antif
commonly contain abundant small garnets. Xpsc - Ferruginous metachert. - -1— —_—— - Shr;v:/inorl;gcation of trace of axial surface
The Poverty Gulch Slate is laterally equivalent to the Tenderfoot Formation Long dfshed where approximately located:
(Xts) queried where uncertain
Tenderfoot Formation (Xts) - Green to silver-gray, thin-bedded,
phyllite and schist. Typically has accessory magnetite and ilmenite, locally — —*— —_—— - Synform . .
with malachite-stained muscovite-rich schist and thin spessartine-bearing fg:g"'é‘fs'rf’::t'v\f’;e‘r’; t;z;fo‘)’(fi rf]’:glsfcf;g&
C beds. Includes some metagraywacke beds which increase in abundance queried where uncertain Y ’
" to the north, and cannot be distinguished from adjacent metagraywacke
80 units approximately 0.6 mi (1 km) north of the quadrangle (Reddenand  ————— ——-
g DeWitt, 2008). Xtsc - Ferruginous metachert. Formation is equivalent to Undiff tiated
ash flow tuffs in Rochford area which have a Pb-Pb zircon age of 1.88 Ga Shr;wi'n er;r;r;?tgce of axial surface. Lora dashed
(Redden et al, 1990). Laterally equivalent to the Poverty Gulch Slate (Xps). where agpgroximately located; queried (Nherg uncertain.
a E Protolith of formation is seafloor weathered volcanic tuff, flows, and May be anticlinal or synclinal dependent on stratigraphic
@ ) volcaniclastic rocks sequence
T x
i u e . .
i 3 Biotite schist and phyllite - Gray, black, and tan, thin-bedded schist STRIKE AND DIP OF BEDDING
=~ e Precambrian P ItEarIy , and phyllite with thin metagraywacke beds. Some beds may be rich in garnet, .
roterozoic graphite, or pyrite. Unit changes facies to the southeast in the Hill City > Inclined
79 quadrangle where metagraywacke subunits are inferred to be equivalent to
P Metagraywacke unit 2 (Xgw,). Equivalent to part of the Oreville Formation (Xo) A Crenulated
(Redden and DeWitt, 2008). Protolith is black shale and pelite
— Vertical
Rochford Formation - Thin- to thick-bedded ferruginous metachert
containing rosettes of cummingtonite-grunerite, chlorite, and minor garnet. <& Overturned
Upper and lower contacts conformable (Bayley, 1972). Referred to as the
"Upper Iron-Formation" by Weissenborn (1987). Frei (2008) assigns a A Top of bed
maximum age of approximately 1,880 Ma. Lithologically similar to the Shown by sedimentary structures
Montana Mine Formation, and the Homestake Formation of the northern A o )
w5 Black Hills Top direction of lava pillow
4878
Nahant Schist - Black graphitic slate and schist. Bedding inconspicuous. STRIKE AND DIP OF FOLIATION
Intertongues with the Rapid Creek Greenstone (Xrc) (Bayley, 1972). Xnsc - 33 )
Ferruginous metachert. Protolith of formation is carbonaceous black shale —— Inclined
. . —— Vertical
Montana Mine Formation - Thin- to thick-bedded ferruginous
metachert unit containing rosettes of cummingtonite-grunerite, chlorite,
2'30" J\v 230 and minor garnet (Bayley, 1972). ?’Pb/?*°®Pb dating of zircon in an LINEAR STRUCTURES
w5 @ * interbedded felsic tuff gave an age of 1,884 +/- 29 Ma (Redden and others, Li "
3 1990). Lithologically similar to the Rochford Formation (Xrf) -z ineation .
\ SN 77 Shovymg bearmg apd plunge. Indicated
(Y \a— by mineral orientation
a,\#{' ' Rapid Creek Greenstone - Green, greenish-gray, to black, massive .
/ & C metabasalt, schistose calcareous mafic tuff, agglomerate, and weakly 55 Small anticline ,
foliated amphibolite with abundant actinolite. Intertongues with the Nahant —> gfhg""g;%bea””g and plunge. Predominantly
Schist (Xns) (Bayley, 1972). Xrcc - Ferruginous metachert. Protolith of :
formation is pillowed basalt flows 70 Small syncline
. . &> Showing bearing and plunge. Predominantly
Moonshine Gulch Quartzite - Dark-gray to nearly black, thin- to of D age
76 thick-bedded vitreous quartzite, and gray- and black-banded micaceous )
. and graphitic slate. Medium- to coarse-grained, sub-rounded to rounded, - Quartz vein
76 moderately to poorly sorted, with silica cement. Some beds are graded. Pyrite )
occurs as disseminated grains. Inferred to have intertonguing with adjacent —*\/ Form ||Ue .
Nahant Schist (Xns). Equivalent to the Ellison Formation of the northern Generally inferred; based on bedding
. attitudes, associated folds, and aerial photo
Black Hills (Bayley, 1972) interpretation
Early Proterozoic rocks (undifferentiated) - Shown only in ___GARNET ___ Met hic | q
Xu cross section BIOTITE etamorphic isogra
75 — — {:} Open pit mine or placer dredging
48 tailings outline
75
ot Mine tailings
R Open pit mine or glory hole
& Placer mine
4 Mine shaft
4874 . .
> Mine adit or cave
%74
> Trench
® Group of prospect pits
X Prospect pit
4873
4873000mN
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qS’f’ &, fr a) Atkinson, R.D., 1976, Geology of the Pony Gulch area near Mystic, South Dakota:
Y\0 ((o [ Rapid City, S. Dak., South Dakota School of Mines and Technology, M.S. thesis, 51 p.
0\/\0 Edited by Mark D. Fahrenbach /@
¢ Digital cartography by Christopher E. Nichols', Mark D. Fahrenbach, and Wesley P. Christensen . Bayley, RW., 1972, Geologic field compilation map of the northern Black Hills, South Dakota:
Geologic mapping by Richard W. Bayley and Richard V. McGehee U.S. Geological Survey Open File Map 72-29.
:Y'ap bascra] modified from U.S. Geological Survey 1:24,000-scale Rochford digital b) Bayley, R.W., 1972, A preliminary report on the geology and gold deposits of the Rochford
Igr;gjggign' is Universal Transverse Mercator, Zone 13N SCALE 1:24,000 NORTH district, Black Hills, South Dakota: U.S. Geological Survey Bulletin 1332-A, 24 p.
. . ’ ’ *
Datum is 1983 North American. _ _ y c) Cleath, R.A., 1986, Geology of the Precambrian rocks in the Silver Creek area, near
UTM grid information generated from the ArcMap™ layout grid function. 0 0 il o Rochford, Black Hills, South Dakota: Rapid City, S. Dak., South Dakota School of Mines
The Geological Surve.y Program_, Department of Enviropment and. Natural South Dakot ACknOWIedgements and Technology, M.S. thesis, 130 p.
Resources, engages in an ongoing data collection and interpretation process. 1000 0 1000 2000 3000 4000 5000 6000 7,000 L . ou akota DeWitt, E., Buscher, D., Wilson, A.B., and Johnson, T., 1988, Map showing locations of
QScﬁuggcimg g;;haég;cs)gﬁzsbllg (taoﬁcrﬂlseﬁ;fllots);rrlltigge;etlgc;nnss3?er?r?aptsthis ma % oS We wish to thank the West Dakota Water Development District for their financial mines, prospects, and patented mining claims, and classification of mineral deposits
) L. . ", P 1 0.5 0 1 Support Mark D. Fahrenbach and Brian A Fagnan (Ge0|ogica| Survey Program in the Rochford 7 1/2-minute quadfangle, Black HI”S, South Dakota: U.S. GeOIOgicaI
accurately reflects the source data used in ts preparation. As additional data - Kometer Departrﬁent of Environment and Natural I:\;esources) assisted with mapping of surficial Survey Miscellaneous Field Studies Map MF-1978-H
become available, geologic interpretations may be revised and the map may . . X '
. . ; deposits and mining excavations.
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: , Trace element and isotopic characterization of Neoarchean and Paleoproterozoic
seen at a scale of 1:24,000. iron formations in the Black Hills (South Dakota, USA): Assessment of chemical change
during 2.9-1.9 Ga deposition bracketing the 2.4-2.2 Ga first rise of atmospheric oxygen:
'South Dakota School of Mines and Technology, Rapid City, South Dakota S Y Precambrian Research, v. 162, p. 441-474.
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E 3 (%J (%J % % d) McMillan, R.C., 1977, Geology of the Lookout mill area along Castle Creek, Black Hills,
< z z = E 33 Pennington County, South Dakota: Rapid City, S. Dak., South Dakota School of Mines
o o < o S 2 @) o Z Z E E o and Technology, M.S. thesis, 55 p.
z 2 - = 9 g 5 3 24 8 - 22 U
s z B L e} % 2 S o a & --_ E s z N Saq a , e) Mohn, P.A., 1991, Structural analysis and metamorphism of deformed Early Proterozoic
A z 2 & = = Q 3 z o2 SR 8.2 \ £2% e A supracrustal rocks near Castle Peak, Rockford gold mining district, northern Black
7,000 s = Do Z E < O x g E / oLk ‘ X § > 7,000 P < gola g aistrict, ;
o = N % Z g ) 2 - . W'Z W ) PP o @ ’ Hills, South Dakota: Houghton, Michigan Technological University, M.S. thesis, 210 p.
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3 T h ENN u 3
0 LN @ 3 % N > EN 8575 S % Redden, J.A., and DeWitt, E., 2008, Maps showing geology, structure, and geophysics
6,000 - ‘ AR 6,000 of the central Black Hills, South Dakota: U.S. Geological Survey Scientific
| ‘ \\ u Investigations Map 2777.
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|
5,000 5,000 Redden, J.A., Peterman, Z.E., Zartman, R.E., and DeWitt, E., 1990, U-Th-Pb geochronology
T T and preliminary interpretation of Precambrian tectonic events in the Black Hills, South
% % Dakota: in Lewry, J.F., and Stauffer, M.R., eds., The Early Proterozoic Trans-Hudson
o 4,000 4000 g Orogen of North America: Geological Association of Canada, Special Paper 37,
c c
g 5 p. 229-251.
£ £
g 3000 3000 2 f) Weissenborn, P.R., 1987, The Precambrian geology of the western portion of the Rochford
G “@ gold-mining district, Black Hills, South Dakota: Rapid City, S. Dak., South Dakota
:83 8 School of Mines and Technology, M.S. thesis, 143 p.
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