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DESCRIPTION OF MAP UNITS s
Brs3)
INTRUSIVE ROCKS '
Mellen Intrusive Complex (Mesoproterozoic) —Consists of three intrusions within map area. The Mineral Lake intrusion (west of
Mellen, Wis.) and Potato River intrusion (east of Mellen) are the principal gabbroic intrusions. Granite rocks show cross-cutting Western part 90° 37’ 30
relations to the Mineral Lake intrusion, but the two have indistinguishable U-Pb zircon ages :
East rt
- Granitic rocks (Mellen granite of informal usage) —Pink, massive, medium- to coarse-grained equigranular to porphyritic granitic astern pa ]
rocks. Contains biotite and hornblende in places. Border zone is rich in country-rock xenoliths. Includes satellite pluton near CORRELATION OF MAP UNITS SCALE 1:24 000
Atkins Lake 1 1/2 0 1 MILE
. . . L . STRATIFIED ROCKS INTRUSIVE ROCKS " === :
Mineral Lake intrusion and Potato River intrusion _ ~ 1 5 0 1 KILOMETER
- Gabbro, anorthositic gabbro, and gabbroic anorthosite —Coarse-grained gabbro, anothositic gabbro, and gabbroic anorthosite. === e == I
Generally consists of 80 to 90 percent plagioclase (An35 to An®0), lesser clinopyroxene and orthopyroxene, and rare olivine. CONTOUR INTERVAL 10 FEET
Plagioclase crystals commonly show preferred orientation NATIONAL GEODETIC VERTICAL DATUM OF 1929
Keweenawan WISCONSIN
- Olivine gabbro—Plagioclase-rich gabbro in which olivine is generally more abundant than pyroxene. Forms basal zone of Mineral MESOPROTEROZOIC < Supergroup
Lake and Potato River intrusions and related feeder dikes
Powder Mill Group
- Diabase (Mesoproterozoic)—Black, massive, medium- to fine-grained diabase. Occurs as dikes and plugs cutting Paleoproterozoic
Tyler Formation (Xt). Also cuts older rocks as dikes that are too thin to map or are located in areas where outcrops are too sparse X
. > > unconformity
to trace dikes
Metadiabase and metagabbro (Paleoproterozoic) —Generally massive metamorphosed diabase and gabbro with well-preserved Baraga Group - 46° 20°
igneous textures. Most pyroxenes have been converted to actinolite, hornblende, and biotite. Occur as sills and dikes in unconformity
Paleoproterozoic strata. Also occur as abundant dikes cutting Neoarchean rocks, but these dikes are not shown on map
Wp Puritan Quartz Monzonite and related gneiss (Neoarchean) —Pink, medium- to coarse-grained, massive to weakly foliated granitic
rocks, commonly with coarse pegmatoidal patches. Partially porphyritic with potassium-feldspar phenocrysts. Also include biotite, PALEOPROTEROZOIC < Marquette Range Menominee Group
. . . . . . . Supergroup MAP LO CAT' 0 N
hornblende gneiss, and migmatite probably derived from abundant surrounding volcanic units 90° 42’ 30"
STRATIFIED ROCKS
Keweenawan Supergroup (Mesoproterozoic) unconformity
Powder Mill Group Chocolay Group
Ys Siemens Creek Volcanics—Olive-gray to dark-greenish-gray basalt and andesite. Commonly strongly chloritized. Generally fine- “ unconformity
grained and massive, but more felsic flows have plagioclase phenocrysts. Flows generally 3 to 14 m thick; basal flows are NEOARCHEAN Wp 90745
thicker (35-50 m) and generally pillowed. Flow tops are pahoehoe and sparsely vesicular; vesicles are filled with chlorite, -
epidote, quartz, and calcite. In western part of map area flows are strongly metamorphosed to hornblende and pyroxene
hornfels in which granoblastic texture obliterates original igneous textures. Where most strongly metamorphosed, segregations
and veinlets of granophyric granite are abundant
- Bessemer Quartzite—Gray to red, mostly fine- to medium-grained, well-bedded metamorphosed quartz arenite. Near base, mostly
conglomerate composed of clasts of Paleoproterozoic sedimentary rocks (including iron-formation)
Marquette Range Supergroup (Paleoproterozoic)
Baraga Group 90° 47 30"
Tyler Formation— Gray, greenish-gray, and brown, thin- to thick-bedded, quartz-rich graywacke and argillite. Bedding commonly
graded; ripple marks and cross-laminations also common. Ferruginous black chert, black pyritic shale and slate, and ferruginous
conglomerate common, especially near base
Menoninee Group
- Ironwood Iron-Formation—Highly ferruginous units consisting of interbeds of two lithologies: (1) white, gray, and red thickly
and irregularly bedded, granular or oolitic chert. Ferruginous layers consist of hematite, magnetite, and traces of iron carbonate
and iron silicate minerals; and (2) grayish-green, thinly and regularly bedded, cherty carbonate-silicate-magnetite iron-formation.
Metamorphism is progressively more intense from the eastern edge of map to near Mineral Lake, and is intense west of the
Marengo River. Westward from the Bad River, hematite-bearing units become progressively scarcer and the iron-formation is
dominantly the cherty iron silicate-magnetite lithology. West of the Marengo River, hematite-bearing units are absent
Palms Formation
- Argillite and quartzite—Sequence of clastic rocks grading from banded argillite in lower part to thick-bedded quartzite in upper
part
- Chert breccia member —Basal part of formation, discontinuous in eastern part of map area. Coarse breccia of gray, angular to
slightly rounded chert. Fragments as much as 25 cm long. Matrix is mixture of secondary silica and well-rounded quartz
grains. Locally contains units of Bad River Dolomite in lower part that are too small and poorly exposed to map
Chocolay Group
- Bad River Dolomite—Tan to white, thick-bedded dolomite and dolomitic marble. Commonly contains lenses and beds of gray
chert. Most primary textures are obliterated by metamorphism, but domal stromatolite mounds shown by thinly interlayered
dolomite and chert layers are common. Coarse rosettes of tremolite are common, especially along chert-dolomite contacts Public
- Volcanic rocks (Neoarchean) —Dacite breccia where exposed sporadically beneath Paleoproterozoic strata. Strongly deformed and
stretched 10-cm-long fragments of metamorphosed dacite in a chlorite-quartz matrix. Elsewhere interpreted to be interlayers of
dacite breccia and mafic flows based on projection from areas of better exposure east of map area
EXPLANATION OF MAP SYMBOLS
Contact
Fault 46° 17" 30" 46° 17" 30"
Planar Features 90° 52" 30"
Strike and dip of bedding
e Inclined
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< Strike and dip of foliation )
Galilee
%, Strike and dip of cleavage
o Strike and dip of kink band
Linear features
5% Bearing and plunge of slip lineation
et Bearing and plunge of lineation (intersection of bedding and cleavage)
- Bearing and plunge of L1 fold axis
1B, Bearing and plunge of L2 fold axis
Other features
- Outcrop or area of abundant small outcrops -
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A —Geologic map and sections of the western part of the Gogebic iron range, Iron, Ashland, and Bayfield Counties, Wisconsin
N -
gy s 1 . West of West of Little Presque Isle fault
Radio Tower Hill Little Presque Isle
fault
N
Tyler Formation D
EXPLANATION Upso“ to Hurley EXPLANATION OF STEREOGRAPHIC PLOTS
STRATIFIED ROCKS N All plots are lower hemisphere equal-area projections. Contours show varying density of data per unit area of the hemisphere.
Yj Jacobsville Sandstone (Mesoproterozoic) —Red and tan sandstone, lesser conglomerate and siltstone A—Poles to bedding in Paleoproterozoic strata near Penokee Gap (n=51). Black dot is pole to best-fit great circle. Open circles are L1 fold axes (n=12).
B—Poles to S1 foliation in Paleoproterozoic strata near Penokee Gap (n=23). Black dot is pole to best-fit great circle. Open circles are L2 fold axes (n=6).
Freda Sandstone (Mesoproterozoic) —Reddish-brown lithic sandstone and conglomerate B C—Poles to bedding in Tyler Formation between Hurley and Mount Whittlesey (n=43) and great circle showing best-fit orientation of bedding.
D—Poles to S1 foliation in Tyler Formation between Hurley and Mount Whittlesey (n=32) and great circle showing best-fit orientation of foliation. Open '
Nonesugh Formation and Copp.er Harbor Conglomerate, undivided (Mesoproterozoic) —Black to reddish-gray shale and siltstone; " Penokee Gap circles are 12 intersectio nyli neations of bedding and S1 ¥n=12). y( ) & & P /
reddish conglomerate and lithic sandstone .. . . . ) . . . . .
E—Pole to bedding in Paleoproterozoic strata on “Radio Tower Hill” near Wakefield, Mich. (n=21). Black dot is pole to best-fit great circle. Open circles
. . . L are measured L1 fold axes (n=6).
Minong Volcanics (Mesoproterozoic) — Basalt flows, minor interflow conglomerate and sandstone . . . . . .
F—Poles to bedding west of Little Presque Isle fault (n=34). Black dot is pole to best-fit great circle. Open circles (2) are measured L1 fold axes.
Portage Lake Volcanics (Mesoproterozoic)—Basalt flows, lesser rhyolite, interflow conglomerate and sandstone G—Poles to S1 foliation west of Little Presque Isle fault (n=40). Black dot is pole to best-fit great circle and open circles (2) are measured L2 fold axes.
H—Poles to bedding east of Little Presque Isle fault (n=71) with best-fit great circle. Open circles are L1 fold axes and intersection lineations. Black dot
Kallander Creek Volcanics (Mesoproterozoic) —Basalt and andesite flows, includes major rhyolite units is pole to best-fit great circle.
East of I—Poles to S1 foliation east of Little Presque Isle fault (n=257). Black dot is pole to best-fit great circle. Open circles are measured L2 fold axes (n=4).
Siemens Creek Volcanics (Mesoproterozoic) —Basalt flows, minor interflow conglomerate and sandstone Little Presque Isle J—Poles to bedding in Paleoproterozoic strata at Gogebic County Park (n=7). Open circles are intersection lineations of SO and S1 (n=2).
fault K—Poles to S1 foliation at Gogebic County Park (n=81). Black dot is pole to best-fit great circle. Open circles are measured L2 fold axes (n=12). WISCONSIN
Tyler Formation (in west) and Copps Formation (in east) (Paleoproterozoic) —Graywacke and shale, commonly in graded beds

L—Poles to foliation in Puritan batholith near Little Presque Isle fault (n=84).

M—Poles to foliation and layering in Ramsay Formation west of Little Presque Isle fault (n=17) and great circle showing best-fit orientation of foliation
Emperor Volcanic Complex (Paleoproterozoic) — Basalt flows and volcanic breccia

and layering.

Chocolay and Menominee Groups, undivided (Paleoproterozoic) —Ironwood Iron-Formation underlain by Palms Formation
consisting of upper quartzite and lower argillite; Bad River Dolomite present in eastern and western part and Sunday Quartzite in
eastern part of the Gogebic iron range

N—Poles to S1 foliation in Tyler Formation near Hurley, Wis. (n=17) and great circle showing best-fit orientation of foliation. Open circles are L1 fold
axes (n=4).

O—Poles to bedding in Tyler Formation near Hurley, Wis. (n=21) and great circle showing best-fit orientation of bedding.

Ramsay Formation (Neoarchean) — Andesite and dacite breccia, basalt flows. Metamorphosed to gneiss and migmatite near the
Puritan Quartz Monzonite

INTRUSIVE ROCKS
Mellen Intrusive Complex (Mesoproterozoic)

P—Poles to S1 foliation in Paleoproterozoic strata at Mount Whittlesey (n=46). Open circles are L2 fold axes and intersection lineations of S1 and S2
surfaces (n=13).

Q—Poles to bedding in Paleoproterozoic strata at Mount Whittlesey (n=11) and best-fit great circle. Black dot is pole to best-fit great circle and open circles

are L1 fold axes in bedding (1=5). MAP LOCATION

R—Poles to bedding in Pal t i ks in the Mi 1 Lak =60) and best-fit t circle.
Gabbro, olivine gabbro, gabbroic anorthosite, local ultramafic rocks oles to bedding 1 Faleoproterozoic rocks in the Minera e area (n=60) and best-fit great circle

S—Poles to bedding of Paleoproterozoic strata in the Atkins Lake area (n=10) and great circle showing best-fit orientation of bedding.
Medium- to coarse-grained, massive granite

Ramsey Puritan

Gogebic County Park

Metamorphosed diabase and gabbro dikes and sills (Paleoproterozoic) 46° 15’ Formation batholith
Wp Puritan Quartz Monzonite (Neoarchean) —Massive to foliated granitic rocks and gneiss
Contact
Fault
Tyler Formation
0 5 10 15 20 25 KILOMETERS
e 8) at Hurley L I I I I |
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Atkins Lake area Mineral Lake area Mount Whittlesey

B —Generalized geologic map of the Gogebic iron range, northern Wisconsin and Michigan showing stereographic plots of structural features
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