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Ma. Thickness 125-230 ft

Newcastle Sandstone—Sandstone and siltstone containing beds of
bentonite and lignite. Thickness 0-100 ft

Skull Creek Shale—Black shale. Thickness 150-270 ft

KPim Inyan Kara Group (Lower Cretaceous), Morrison Formation and
Unkpapa Sandstone (Upper Jurassic), Sundance Formation
(Upper and Middle Jurassic), Gypsum Spring Formation (Middle
Jurassic), Spearfish Formation (Triassic and Permian), and Min-

nekahta Limestone (Lower Permian) —Shown at Bear Butte

Inyan Kara Group (Lower Cretaceous), and Morrison Formation and
Unkpapa Sandstone (Upper Jurassic)

Inyan Kara Group

Fall River Sandstone—Sandstone and minor siltstone. Thickness
100-200 ft

Lakota Formation—Claystone and sandstone locally interbedded
with limestone and lignite lenses. Thickness 35-700 ft

Morrison Formation—Siliceous claystone and shale. Thickness 0-
150 ft

Unkpapa Sandstone—Sandstone. Thickness 0-275 ft

Sundance Formation (Upper and Middle Jurassic), Gypsum Spring
Formation (Middle Jurassic), Spearfish Formation (Triassic and
Permian), Minnekahta Limestone and Opeche Shale (Lower
Permian), and Minnelusa Formation (Lower Permian and
Pennsylvanian)—Shown at Bear Butte

Sundance Formation (Upper and Middle Jurassic) and Gypsum
Spring Formation (Middle Jurassic)

Sundance Formation—Glauconitic sandstone and shale. Thickness
250-475 ft

Gypsum Spring Formation—Massive gypsum and minor claystone.
Thickness 0-125 ft

Spearfish Formation (Triassic and Permian)—Shale, siltstone,
gypsum, and minor limestone. Thickness 325-900 ft

stone, solution breccia (anhydrite in subsurface), limestone, and
shale. Thickness 400 to >1,050 ft

Pahasapa Limestone (Lower Mississippian), Englewood Formation
(Lower Mississippian and Upper Devonian), Whitewood Dolomite
(Upper Ordovician), Winnipeg Formation (Middle Ordovician),
and Deadwood Formation (Lower Ordovician and Upper
Cambrian)—Shown in northern Black Hills

Pahasapa Limestone (Lower Mississippian) and Englewood Forma-
tion (Lower Mississippian and Upper Devonian)

Pahasapa Limestone—Cavernous dolomitic limestone. Thickness
300-630 ft

Englewood Formation—Dolomitic limestone. Thickness 35-60 ft

Whitewood Dolomite (Upper Ordovician), Winnipeg Formation
(Middle Ordovician), and Deadwood Formation (Lower Ordovi-
cian and Upper Cambrian)

Whitewood Dolomite—Dolomite. Thickness 0-150 ft

Winnipeg Formation—Shale and siltstone. Thickness 0-110 ft

Deadwood Formation—Sandstone, shale, and limestone. Thickness
4-700 ft

1905, Sundance [quadrangle], Wyoming-South Dakota: U.S.
Geological Survey Geologic Atlas of the United States, Folio 127,
12'p.

Darton, N. H., and O’Harra,C.C.,1905, Aladdin [quadrangle], Wyoming-
South Dakota-Montana: U.S. Geological Survey Geologic Atlas of
the United States, Folio 128, 8 p.

— 1909, Belle Fourche [quadrangle], South Dakota: U.S.
Geological Survey Geologic Atlas of the United States, Folio
164, 9 p.

Darton, N. H., and Paige, Sidney, 1925, Central Black Hills [quadrange],
South Dakota: U.S. Geological Survey Geologic Atlas of the United
States, Folio 219, 34 p.

Darton, N. H., and Smith, W. S. T., 1904, Edgemont [quadrangle], South
Dakota: U.S. Geological Survey Geologic Atlas of the United States,
Folio 108, 10 p.

Denson,N. M., and Horn, G. H., 1975, Geologic and structure map of the
southern part of the Powder River Basin, Converse, Niobrara, and
Natrona Counties, Wyoming: U.S. Geological Survey Miscellaneous
Investigations Series Map [-877, scale 1:125,000.

DeWitt, Ed, 1973, The geology of the Bear Butte area, Fort Meade quad-
rangle, South Dakota: Rapid City, South Dakota School of Mines
and Technology, Senior thesis, 45 p.

Dobbin, C. E., Kramer, W. B., and Horn, G. H., 1957, Geologic and struc-
ture map of the southeastern part of the Powder River Basin, Wyom-
ing: U.S. Geological Survey Oil and Gas Investigations Map
OM-185, scale 1:125,000.

Dodge, T. A,, 1942, Amphibolites of the Lead area, northern Black Hills,
South Dakota: Geological Society of America Bulletin, v. 53, p. 561-
584.

Elwood, M. W., 1979, General geology of the Black Buttes, northwestern
Black Hills, Crook County, Wyoming: Earth Science Bulletin, v. 12,
no. 1, p. 1-16.

Fashbaugh, E. F., 1979, Geology of igneous extrusive and intrusive rocks
in the Sundance area, Crook County, Wyoming: Grand Forks,
University of North Dakota, M.S. thesis, 97 p.

man Mountain quadrangle, Black Hills, South Dakota: Rapid City,
South Dakota School of Mines and Technology, M.S. thesis, 89 p.

Gott, G. B., and Schnabel, R. W., 1963, Geology of the Edgemont NE
quadrangle, Fall River and Custer Counties, South Dakota: U.S.
Geological Survey Bulletin 1063-E, p. 127-190.

Gott, G. B., Wolcott, D. E., and Bowles, C. G., 1974, Stratigraphy of the
Inyan Kara Group and localization of uranium deposits, southern
Black Hills, South Dakota and Wyoming: U.S. Geological Survey
Professional Paper 763, 57 p.

Hadji-Sabbagh, Mehdi, 1979, Structural geology of the Crook Mountain
and Whitewood area, Lawrence-Meade Counties, South Dakota:
Rapid City, South Dakota School of Mines and Technology, M.S.
thesis, 58 p.

Heidt, J. H., 1977, Geology of the Mount Theodore Roosevelt-Maitland
area, Lawrence County, South Dakota: Rapid City, South Dakota
School of Mines and Technology, M.S. thesis, 141 p.

Hill, D.J., [zett, G. A., and Naeser, C. W., 1975, Early Tertiary fission track
ages of sphene from Devil's Tower and Missouri Buttes, Black Hills,
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I ) CORRELATION OF MAP UNITS DESCRIPTION OF MAP UNITS REFERENCES CITED Lisenbee, A. L., 1985, Tectonic map of the Black Hills uplift, Montana,
. Qu Unconsolidated deposits (Quaternary)—Alluvium and colluvium. Anna, Lawrence, 1973, Geology of the Kirk Hill area, Meade County, Wy?ming, A Couih DI bt Giensugion Sy ol Wyoming Mep
19 B Holocene and QUATERNARY Minor deposits, all terrace gravels, and landslide deposits not shown. South Dakota: Rapid City, South Dakota School of Mines and Series 13, scale 1:250,000.

N u Pleistocene Thickness 0:150 ft Technology, M.S. thesis, 47 p. Love, J. D., and Christiansen, A. C., 1985, Geologic Map of Wyoming:
Oligocene Tw White River Group (Oligocene)—Tuffaceous claystone and clay con- Bassett., W. A, 1961, Potassium-argon age of Devil's Tower, Wyoming: U.S. Geological Survey Map, 3 sheets, scale 1:500,000.
TERTIARY taining minor limestone lenses. Locally thick limestone near Rocker- Science, v. 134, no. 3487, p. 1373. Love, J. D., Christiansen, A. C., and McGrew, L. W., compilers, 1977,
Eocene and ville. Group divided into Brule (top) and Chadron (base) Bayley, R. W., 1970,Structure and mineralization of Precambrian rocks Geologic map of the Newcastle 1° by 2° quadrangle, northeast-
Paleocene Formations. Some Brule present east of the Black Hills. Map unit in the Galena-Roubaix district, Black Hills, South Dakota: U.S. ern Wyoming and western South Dakota: U.S. Geological Survey
] includes Miocene Ogallala Formation in the Bear Lodge Mountains. Geological Survey Bulletin 1312-E, 15 p. Miscellaneous Field Studies Map MF-883, scale 1:250,000.
; Thickness 0-300 ft
1972a, Geologic field compilation map of the northern Black 1978, Preliminary geologic map of the Gillette 1° by 2°
A Nepheline-normative intrusiye rocks (Eocene and Paleocene)—Stocks, Hills, South Dakota: U.S i °Ei / i :
N - il A, radhiecsti ot plioneliia Tty Nencite sonambats 5 é sécai;ul-48a08 0a. .S. Geological Survey Open-File Report 72- (:]u;drangle, nf)rtheastern Wyoming 'and western South Dakota:
| lamprophyre, pyroxenite, diorite, vogesite, carbonatite, foyaite, feld- ’ Y : = PR ey Gpenkie \Bepint - 7E:0K0, ety
Upper Cretaceous L spathoidal porphyry, and miscellaneous mafic and basic intrusive 1972b, Preliminary geologic map of the Nemo district, Black 1E9m000:
CRETACEOUS rocks as named by previous authors in the northern Black Hills. Hills, South Dakota: U.S. Geological Survey Miscellaneous Mapel, W. J., and Pillmore, C. L., 1963a, Geology of the Inyan Kara
Eocene-Paleocene age assignment based on geochronology from Geologic Investigations Map [-712, scale 1:24,000. Mountain quadrangle, Crook and Weston Counties, Wyoming: U.S.
Bassett (1961), McDowell (1971), Hill, Izett, and Naeser (1975), and 1972 - ‘ . Geological Survey Bulletin 1121-M, 56 p.
Staatz (1983) ¢, A preliminary report on the geology and gold deposits
of the Rochford district, Black Hills, South Dakota: U.S. Geological 1963b, Geology of the Newcastle area, Weston County,
Lower Cretaceous - Quartz-normative intrusive rocks (Eocene and Paleocene)—Stocks, Survey Bulletin 1332-A, 24 p. ‘Wyoming: U.S. Geological Survey Bulletin 1141-N, 83 p.
51Il§, dikes, laccoI}ths, and n'.xmorvolcamc pipes composed of rhyolite, Beck, J. A., 1976, Geology of the Lexington Hill-Pillar Peak area, Law- 1964, Geology of the Upton quadrangle, Crook and Weston
i latite, quartz latite, andesite, feldspar porphyry, quartz porphyry, rence County, South Dakota: Rapid City, South Dakota School of Counties, Wyoming: U.S. Geological Survey Bulletin 1181-J, 54 p.
N JURASSIC grorudite, some trachyte, and miscellaneous siliceous intrusive rocks Minec.and Te,chnolo M S'thesis 102’ Matth C. V. 1979. Geol fith trali Kerl lith
as named by previous authors in the northern Black Hills. Eocene- il . B a7 o A L
TRIASSIC Pal : . Bell, Henry, III, and Post, E. V., 1971, Geology of the Flint Hill quad- Meade County, South Dakota: Rapid City, South Dakota School of
aleocene age assignment based on geochronology by Mukherjee : : i i
e (1968), McDowell (1971), Redden and others (1983), and Staatz g"‘nglf: nggg“ﬁ‘ C°5“(;‘;Vé gg“‘h Dakota: U.S. Geological Survey ” DMme"S ;“&Tef;;‘l’ °:yAMf' thesf‘s’ 110p. -
PERMIAN (1983) ulletin -M, p. - 5 cDowell, F. W., , K-Ar dates of igneous rocks from the western
i : United States: Isochron/West, v. 2, p. 1-16.
- Lance Formation (Upper Cretaceous)—Shale interbedded with chan- sove 1 ME:1975’ zed“t)lcll; QEOIO.QV e Wh?tewoo.d Pe'ak ek Gy = b g e . -
’ PENNSYLVANIAN nel sandstone and minor lignite lenses. Exposed in western Black ;Znscethec;;ntg,g outh Dakota: Toledo, Ohio, University of Toledo, McG(r:e'g.;orI,\l %}E., an:ii Cattlermb;)[le, :j] M, 119'17)3, G'eologlc E:nap o.f the gaplg
MD . . - MISSISSIPPIAN Hills, Wyo. Includes the basal part of the Tullock Member of the Fort - S hy S e i e cs enr'nngton ounties, Sadl
| mMepd AND DEVONIAN Union Formation in Wyoming. Thickness 2,000-3,400 ft Braddock, W. A., 1963, Geology of the Jewel Cave SW quadrangle, Cus- Dakota: U.S. Geological Survey Geologic Quadrangle Map GQ-
Oetwd | » ORDOVICIAN AND Fox Hills Sand U ' ’ ter County, South Dakota: U.S. Geological Survey Bulletin 1063-G, 1093, scale 1:24,000.
M . CAMBRIAN L o Th; lfn esanl ; ;?;80(& Rper. CoctcoBlsl—sandstone | and:ishale. p- 217-268. Mukherjee, N. S., 1968, Geology and mineral deposits of the Galena-Gilt
{ i > Brobst, D. A., 1961, Geology of the Dewey quadrangle, Wyoming-South Edge area, northern Black Hills, South Dakota: Golden, Colorado
i - Pierre Shalle (Uppe; lCr(-:taceous)—Black shale containing minor lime- Dakota: U.S. Geological Survey Bulletin 1063-B, p. 13-60. School of Mines, Ph.D. dissertation, 288 p.
| stone lenses and large concretions. Age in Wyoming as reported by B . 3 ism i
I S : 3 robst, D. A, and Epstein, J.B., 1963, Geology of the Fanny Peak quad- Noble, J. A., and Harder, J. O., 1948, Stratigraphy and metamorphismin
|‘ 12—97V;03f;1d Christiansen (1985) is 72-78 Ma. Thickness 1,200- rangle, Wyoming-South Dakota: U.S. Geological Survey Bulletin a part of the northern Black Hills and the Homestake mine, Lead,
| ) ! 1063-1, p. 323-377. South Dakota: Geological Society of America Bulletin, v. 59, p. 941-
| - Niobrara Formation, Carlile Shale, and Greenhorn Limestone Cattermole: J. M., 1969, Geoloai el 975:
. J. M, it gic map of the Rapid City West quad- : 1
: . (Upper Cretaceous) rangle, Pennington County, Southrl’)akota: uU. Sp Geo?(;gical S?.lrvey Norby, J. W., 1984, Geology and geochemistry of Precambrian
: Niobrara Formation—Marl and shale. Age in Wyoming as reported Geologic Quadrangle Map GQ-828, scale 1:24,000. amphibolites and associated gold mineralization, Tinton dist?'ict,
| ) by Love and Christiansen (1985) is about 83 Ma. Thickness 80- Lawrence County, Sot_lth Dakota and Crook County, Wyoming:
: 3 Xcg Xsi sk 300 ft 1972, Geologic map of the Rapid City East quadrangle, Pen- Rapid City, South Dakota School of Mines and Technology, M.S.
e . . : ) g
! | PROTEROZOIC Carlile Shale—Sandy shale containing large concretions. Thickness Szggzncgreu&t:b S(?(gtgsl%alz:'e %24%8%109‘@1 i N thes;s, Jll? 9?6 Field I f th I f the K
I Xp 345-620 ft =220 TR AL orton, J. d., , Field compilation map of the geology of the Keys-
| . . . ' Connor, J. J., 1963, Geology of the Angostura Reservoir quadrangle tone area, Black Hills, South Dakota: U.S. Geological Survey Open-
h tone—. : ’ i ’
: b Grzeze;. 400r3 flt.lmes one—Limestone and limy sandstone. Thickness Fall River County, South Dakota: U.S. Geological Survey Bulletin File Report 76-297, scale 1;20,000.
{ g - Belle Fourche Shale (Upper Cretaceous), and Mowry Shale, New ey ke T Belokigne e Cannzeic phanoites and rentad
: 3 2 i @ Is, N. P,, 1963, i i i ing:
: st Xif castle Sandstone, and Skull Creek Shale (Lower Cretaceous)— um;izth Dak t6.3U(;eocl;095; Of' thle ghﬁon unal?rta' ngllzgyl?lmanZ;qd E?Cksc;) ?hiH%“SFO" (?reel; ?‘;ea,}’lBgarkLOdgl\e’[rgoul:ta'msi‘{vzyommg
| Showi in. eastern Black Hills akota: U.5. Geological Survey Bulletin -A, p. J rand Forks, University of North Dakota, M.S. thesis, o
} Belle F he Shal - o 321. Pillmore, C. L., and Mapel, W. J., 1963, Geology of the Nefsy Divide
i Xc e .ourcl. el (4 (lilpper Cre;a;:eous)—Bent.omtlc sha'le containing Darton, N. H., 1902, Oelrichs [quadrangle], South Dakota: U.S. quadrangle, Crook County, Wyoming: U.S. Geologica! Survey
: ;SnSlBOfrt imestone lenses and large concretions. Thickness 150- Geological Survey Geologic Atlas of the United States, Folio 85, Bulletin 1121-E, 52 p.
} [ Xcq - gl o TR - 6 p. Post, E. V., 1967, Geology of the Cascade Springs quadrangle, Fall River
EulEe owry ale, Newcastle Sandstone, an u ree ale . g th Dakota: U.S. Geological S Bulletin 1063-L,
E ,*;V\{gr‘; : : LATE (Lower Cretaceous) Geolol?mll, 2 ewcastg [qlu ac.ira‘rgglle], ny(:hm mgSt:u;hé)ta:(ota:FU.IS 50222532}1 A phi i s e
_____ ey e e = . . ical Survey Geologic Atlas of the Uni ! i ’
Wos ARCHEAN M(_)WW Shale—Siliceous shale containing thin bentonite layers. Age 107, 9gp, ’ ¢ . o Ratté, J. C., 1980, Geologic map of the Medicine Mountain quadrangle,
in Wyoming as reported by Love and Christiansen (1985) is 94-98 Pennington County, South Dakota: U.S. Geological Survey Open-

File Report 80-1083, scale 1:24,000.

Ratté, J. C., and Wayland, R. G., 1969, Geology of the Hill City quad-
rangle, Pennington County, South Dakota—A preliminary report:
U.S. Geological Survey Bulletin 1271-B, 14 p.

Ratté, J. C., and Zartman, R. E., 1970, Bear Mountain gneiss dome, Black
Hills, South Dakota—age and structure [abs.]: Geological Society of
America Abstracts with Programs, v. 2, no. 5, p. 345.

Redden, J. A.,, 1963, Geology and pegmatites of the Fourmile quad-
rangle, Black Hills, South Dakota: U.S. Geological Survey Pro-
fessional Paper 297-D, p. 199-291.

1968, Geology of the Berne quadrangle, Black Hills, South
Dakota: U.S. Geological Survey Professional Paper 297-F, p. 343-

408.
1980, Geology and uranium resources in Precambrian con-

glomerates of the Nemo area, Black Hills, South Dakota: U.S.
Department of Energy Open-File Report GJBX-127(80), 147 p.
[available from U.S. Geological Survey Open-File Services Section,
P.O. Box 25046, Denver, CO 80225].

1981, Summary of geology of the Nemo area, in Rich, F. J.,
ed., Geology of the Black Hills, South Dakota and Wyoming:
Geological Society of America Guidebook, Rocky Mountain Sec-
tion, Annual Meeting, Rapid City, S. Dak., 1981, Falls Church, Va,,
American Geological Institute, p. 193-210.

Redden, J. A., Norton, J. J., and McLaughlin, R. J., 1982, Geology of the
Harney Peak Granite, Black Hills, South Dakota: U.S. Geological
Survey Open-File Report 82-481, 18 p.

Redden, J. A., Obradovich, J. D., Naeser, C. W., Zartman, R. E., and Nor-
ton, J. J., 1983, Early Tertiary age of pitchstone in the northern
Black Hills, South Dakota: Science, v. 220, p. 1153-1154.

Riley, G. H., 1970, Isotopic discrepancies in zoned pegmatites, Black
Hills, South Dakota: Geochimica et Cosmochimica Acta, v. 34, p.
713-725.

Robinson, C. S., Mapel, W. J., and Bergendahl, M. H., 1964, Stratigraphy
and structure of the northern and western flanks of the Black Hills
uplift, Wyoming, Montana, and South Dakota: U.S. Geological Sur-

ng Minnekahta Limestone and Opeche Shale (Lower Permian) Fisher, J. K., 1969, Geology of the Citadel Rock area, Lawrence County, vey Professional Paper 404, 134 p.
Minnekahta Limestone—Slabby limestone. Thickness 35-50 ft South Dakota: Rapid City, South Dakota School of Mines and Rockey, D. L., 1974, Geology of the eastern Vanocker laccolith area,
Opeche Shale—Silty shale. Thickness 25-150 ft Technology, M.S. thesis, 58 p. Meade County, South Dakota: Rapid City, South Dakota School of
Ple « Minnelusa Formation (Lower Permian and Pennsylvanian)—Sand- Gasser, M. M,, 1981, The geology of the southeast portion of the Dead- Mines and Technology, M.S. thesis, 44 p.
. Ryan, J. D., 1964, Geology of the Edgemont quadrangle, Fall River

County, South Dakota: U.S. Geological Survey Bulletin 1063-J,
p. 379-426.

Schnabel, R. W., 1963, Geology of the Burdock quadrangle, Fall River
and Custer Counties, South Dakota: U.S. Geological Survey
Bulletin 1063-F, p. 191-215.

Shapiro, L. H., and Gries, J. P., 1970, Ore deposits in rocks of Paleozoic
and Tertiary age, northern Black Hills, South Dakota: U.S. Geologi-
cal Survey Open-File Report 70-300, 235 p.

Smith, W. C., and Page, L. R., 1941, Tin-bearing pegmatites of the Tinton
district, Lawrence County, South Dakota—a preliminary report:
U.S. Geological Survey Bulletin 922-T, p. 594-630.

Sofranoff, S. E., 1979, Geology, alteration and mineralization of the Car-
bonate mining district and surrounding area, Lawrence County,
South Dakota: Rapid City, South Dakota School of Mines and
Technology, M.S. thesis, 150 p.

Staatz, M. H., 1983, Geology and description of thorium and rare-earth
deposits in the southern Bear Lodge Mountains, northeastern
Wyoming: U.S. Geological Survey Professional Paper 1049-D,
52 p.

Steiger, R. H., and Jaeger, E., 1977, Subcommission on geochron-
ology—convention and use of decay constants in geo- and cos-

~*,Xh | Harney Peak Granite (Early Proterozoic)—Coarse-grained to pegma- Mining Journal, v. 115, p. 793-799, 836-843. mochronology: Earth and Planetary Science Letters, v. 36, p.
) titic muscovite granite and pegmatite containing accessory garnet, Jenner, G. A, Jr, 1984, Tertiary alkalic igneous activity, potassic 359-362.
biotite, and tourmaline. Age (recalculated using decay constants fenitization, carbonatitic magmatism, and hydrothermal activity in Usiriprisan, Chamroon, 1979, Geology of the Wooduville Hills intrusive
recommended by Steiger and Jaeger, 1977) from Rb-Sr whole-rock the central and southeastern Bear Lodge Mountains, Crook County, body, Lawrence County, South Dakota: Rapid City, South Dakota
isochron is 1,697+33 Ma (Riley, 1970) Wyoming: Grand Forks, University-of North Dakota, M.S. thesis, School of Mines and Technology, M.S. thesis, 74 p.
Xsh Metasedimentary rocks (Early Proterozoic)—Phyllite, slate, and mica 232 p. Van Lieu, J. A., 1969, Geologic map of the Four Corners quadrangle,

schist. Protoliths include shale, carbonaceous shale, and minor
siltstone. Includes the Grizzly Formation (Dodge, 1942), Swede
Gulch Formation (Bayley, 1972c), part of the Oreville Formation
(Ratté and Wayland, 1969), and a large area of rocks in the core of
the Black Hills

Metasedimentary rocks (Early Proterozoic)—Muscovite schist, mus-
covite phyllite. Protoliths include aluminous, tuffaceous shale (now
magnetite-ilmenite-rich) and thin, manganiferous chert-carbonate
beds. Includes part of the Oreville Formation

Metagraywacke (Early Proterozoic)—Siliceous mica schist and impure
quartzite. Protoliths are turbidite deposits that include graywacke
and mixed graywacke and shale. Includes the Roubaix Formation
(Bayley, 1972b), Mayo Formation and Bugtown Formation (Red-
den, 1963), and part of the Oreville Formation

Metasedimentary rocks (Early Proterozoic)—Biotite schist, biotite-
muscovite schist. Protoliths include black shale (now pyrite-rich), tuf-
faceous shale, and siltstone. Locally contains massive chert beds.
Includes part of the Loues Formation (Redden, 1968), part of the
Oreville Formation, and units east of the Grand Junction fault in the
Berne quadrangle (Redden, 1968)

Metasedimentary rocks (Early Proterozoic)—Conglomeratic biotite
phyllite, siliceous biotite phyllite, mica schist, quartzite, and iron-
formation. Protoliths include debris-flow conglomerate, quartzite,
graywacke, ferruginous shale, and iron-formation

Xgw

Xbs

Xcg

Xgb Metagabbro (Early Proterozoic)—Amphibolite, greenstone, actinolite
schist, and serpentinite. Protoliths include gabbro, norite, and
quartz-rich gabbro sills of at least two different ages. Sills that intrude
the Boxelder Creek Formation (Redden, 1981) are about 2.2 Ga;
sills that intrude the Hay Creek Greenstone (Bayley, 1972b), and
Roberts Draw Formation and Buck Mountain Formation (Redden,

1981) are about 2.0 Ga (Z. E. Peterman, unpub. data, 1985)

Metabasalt (Early Proterozoic)—Amphibolite, greenstone, and actino-
lite schist. Protoliths include basalt and minor bodies of gabbro.
Interflow units include tuffaceous shale, black shale, massive chert,
carbonate- and silicate-facies iron-formation, and mafic tuff.
Included are the Hay Creek Greenstone, Rapid Creek Greenstone
(Bayley, 1972c), Crow Formation (Redden, 1963), members of the
Vanderlehr Formation (Redden, 1968), parts of the Flag Rock For-
mation (Dodge, 1942), and metabasaltic units in the Keystone and
Tinton areas. Those in the latter area may be Archean in age

Xsi Metasedimentary rocks (Early Proterozoic)—Phyllite, slate, and
biotite schist containing minor chert and amphibolite. Protoliths
include tuffaceous shale, siltstone, and black shale interbedded with
minor amounts of volcaniclastic rocks, carbonate- and silicate-facies
iron-formation, and basalt. Locally intruded by thin sills of metagab-
bro. Includes the Poverty Gulch Slate, Nahant Schist, and Irish
Gulch Slate (Bayley, 1972c¢), and Northwestern Formation (Hosted
and Wright, 1923)

Metaquartzite (Early Proterozoic)—Quartzite, siliceous schist, and
minor chert. Protoliths include quartzite with interbedded siltstone
and shale. Includes the Ellison Formation (Hosted and Wright,
1923), Buck Mountain Formation, Moonshine Gulch Quartzite
(Bayley, 1972c), and a large area of quartzite and siltstone south of
Harney Peak. In the northeastern belt, the unit fines upward (west)
and includes the Gingrass Draw Slate (Bayley, 1972b)

Metasedimentary rocks (Early Proterozoic)—Siliceous biotite phyllite,
calcareous biotite phyllite, and schist. Protoliths include black shale
and chert, calcareous and carbonaceous shale, and a minor amount
of siltstone. Includes the Poorman Formation (Hosted and Wright,
1923) and the Reausaw Slate (Bayley, 1972b), which intertongues
with metabasalt

Xsc

Metasedimentary rocks (Early Proterozoic)—Marble, phyllite, and
calcareous phyllite. Protoliths are predominantly dolomite and shale
and minor amounts of quartzite. Includes the Roberts Draw
Formation

Xc Metaconglomerate (Early Proterozoic)—Conglomeratic, siliceous
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