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MAP SHOWING MINERAL DEPOSITS OF THE MIDCONTINENT RIFT, LAKE SUPERIOR REGION, UNITED STATES AND CANADA

By

William F. Cannon and Teresa A. McGervey
1991

The deposits are portrayed as
geologic features (in some cases individual deposits have been exploited by
numerous mines) and are not classified as to profitability for mining or

but smaller deposits are in diabase dikes and sills in the Thunder Bay

Distriet of Ontario and in gabbro of the Mellen Intrusive Complex in
Wisconsin.
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C S DESCRIPTION OF MAP UNITS North Shore Voleanic Group G . . d ad i | polarit current or past production. In some cases we have preserved terminology Platinum group elements in gabbro.--Significant concentrations of platinum
O R R E l_ A T I O N O F M A P U N l T ranophyric granite and adamellite (normal polarity) traditional to the region (for example, lodes, fissures), which may no longer group elements are known in and near disseminated copper and nickel
PALEOZOIC ROCKS Basalt and andesite flows, minor sandstone (normal polarity) G hvrt it d ad lite ( larit be in widespread use elsewhere but which provides a link to the voluminous sulfide deposits in the Duluth Complex and in the Coldwell Complex.
— ranophyric granite and adamellite (reverse polarity) literature on ore deposits of the region. i -
R Sandstone, carbonate, and shale, undivided (Silurian to Upper Yorn Rhyolite (normal polarity) s . ver and base metal sulfide veins and pitchblende veins.--A regionally
STRATIF | ED SEQUENCES | rz Cambrian) — Beaver Bay Complex--Olivine gabbro and diabase, ferrogabbro DEPOSIT TYPES extensive set of carbonate-quartz veins that was mineralized with variable
INTRUSIVE ROCKS Ynbr Basalt and andesite flows, minor sandstone (reverse polarity) Diab combinations of silver, lead, zine, nickel, cobalt, barite, fluorite, and
I KEWEENAWAN UNITS (MIDDLE PROTEROZOIC) iabase All of the deposits shown with a deposit-type symbol on the map uranium extend along most of the north shore region of Lake Superior from
I Yrrs Rhyolite (reverse polarity) have either been past producers or have received physical exploration such northeastern Minnesota to Mamainse Point, Ontario. Those veins of the
E | SEDIMENTARY ROCKS Gabbro as trenching or drilling and, for the most part, have been described Island belt near Thunder Bay contain the classic five-element assemblage
MICHIGAN WISCONSIN MINNESOTA THUNDER BAY, ASTERN | o Basalt at Elys Peak--Basalt flows with sandstone (Puckwunge Yar Grani individually in the literature cited herein. Occurrences are not classified (Ni, Co, Ag, As, Bi). The Mainland belt contains silver, lead, and zine
ONTARIO LAKE SUPERIOR - Ybu Bayfield Group, undivided--Reddish sandstone and siltstone © Sandstone) near base (reverse polarity) G ranite as to deposit type because of insufficient information. whereas veins farther east near the Enterprise mine are limited to lead,
I ] . . . . . . . . Yk Felsite Native copper.--Deposits in which copper is predominantly in the native zne, and barite mlngrallzatxon. These grade northward 1.nto pltchbleqde
U | - i Jacobsville Sandstone--Reddish sandstone, siltstone, and conglom- G Mamainse Point Voleanics--Basalt, andesite and rhyolite flows, form are grouped into three categories. Lodes in amygdular and brecciated veins. Base metal veins near the Coldwell Complex and pitchblende veins
? HJ erate mpv conglomerate (includes both normal and reverse polarity) . . : ; north of Mamainse Point may be part of the same system. Although the
" I Alkalie rocks and carbonatite flow tops are stratabound hydrothermal concentrations that eompesed ‘the veins vary in metal content, host rock, and temperature of formation, all
” ! I ) Hinkley Sand R £f Michipicoten Island Formation--Basalt, andesite and rhyolit most important mining horizons in the Keweenaw Peninsula of Michigan. are approximately of the same age and are probably genetically related.
Yofn 'h Inkley Sandstone--Red to buff sandstone and shale Y lehipicoten stan ormation—-basall, andesite and rhyolite Intrusive rocks on Michipicoten Island--Quartz porphyritic felsite Lodes in interflow conglomerates in the same district were also an PP y g P vE y :
e ' ? ? flows, minor tuff, conglomerate and sandstone (normal Ymt andesite, and granophgrre : Qua porpivIIHe ’ important copper source Fissure veins are discordant hydrothermal
3 ’ Oronto Group polarity) ’ . : Uranium in alkalic rocks and carbonatite.--Concentrations of uranium of
Vool ' Duluth Complex deposits that cut the basalt sequence. They accounted for only a few . . . . . . .
3 YT I ot da S . : Osler Voleanics--Basalt and andesite fl . felsite, tuff PRE-KEWEENAWAN UNITS percent of total production but were favored targets in early days of g?ofggéesﬁrg};? lgneous origin are known in a few intrusive bodies north
v Ynbn iEBsTLTE | y DDLE o Freda Sandstone--Reddish sandstone and siltstone Yo S:;‘nglg;z?;ctse ar?gasanzrs]to:él(frlsélt?desogos'zhrggﬁr:alzrs;:i i;vgrse, exploration and mining because they contained large masses of native p :
cun F b {bb o M L ' ’ . . . . . ; ; 2 fatpi
- | - B Yon Nonesuch Shale--Gray to black shale and siltstone polarity) Yau Sibley Group, undivided (Middle Proterozoic)--Reddish sandstone, copper. Economic mines were restricted to the district of the Keweenaw Rare earth elements in alkalic rocks and carbonatite.-~-A few areas of
Ynrn \ PROTEROZOIC mudstone, conglomerate, and dolomite Peninsula, but smaller deposits are in virtually every section of basalt . ; : .
o : | w| e YablYgr|vkf stone, conglomerate, O exposed in the Lake Superior region. Prospects and small mines are concentration of rare earth elements are known in the same intrusive
. ol N . t ivi Chengwatana Voleanic Group, undivided--Basalt flows, minor L . . . . : bodies that host uranium deposits.
1097— — — Magnetic Reversal _ _ _ _ _ I Y o e e e e = — - Yofn Freda Sandstone and Nonesuch Shale, undivided Yeun coﬁglomerate, snd sandstonz.’ (normal polarity) ’ Xau Animikie Group, undivided (Early Proterozoic)--Quartzite, banded widespread and date mostly from the late 1800's. P
_ Ynbr I . . o iron-formation, black shale, and graywacke . . . . Breceia bi . fi . R h
; Copper Harbor Conglomerate--Reddish voleanogenic conglom- Copper sulfide lodes and veins.--Copper sulfides, mostly chalcocite, occur €ccila pipe copper. COQPEP sulfides occur in breccia pipes that are
Yorr i Yai Yoc erate and sandstone L Powder Mill Group, undivided--Basalt and andesite flows. . . as stratabound concentrations and in veins that cut basalt sequences in a apparently related to felsic intrusive rocks and porphyry-like alteration
Ypur : Early Prot d Arch k d h of Lak i i : : ined i
Ypur a | " fpur stone and conglomerate (Bessemer Quartzite) at base (reverse YAy arsy ro eroz01lc ‘3{1 rchean rocks, undivided--North o Jake mode similar to native copper deposits. Important deposits occur on east of Mamainse Point. The Tribag deposit was mined in the 1960's and
1108 : "Lakeshore trap" member--Basalt flows and interflow conglom- polarity) uperior mostly Archean granitoid rocks and derived gneisses, Mamainse Point (Copper Corp), which was mined in the 1960's and 1970's, 1970's. B
I wau erate ° ¢ greenstone, and sedimentary sequences. South of Lake and on the Keweenaw Peninsula where significant deposits were discovered
| INTRUSIVE ROCKS Superior also contains extensive Early Proterozoic sedimentary in the 1970's. Copper sulfide deposits in shale.--This class, a major resource in the region,
1 VOLCANIC ROCKS and volcanic rocks on Archean basement . . . . . . currently is mined at the White Pine mine in Michigan. The deposits are
o - Duluth Complex Titanium and iron oxides in gabbro.--Primary cumulate concentrations of restricted to the basal part of the Nonesuch Shale and the upper part of the
2 g titanium and iron oxides are widespread in mafic intrusive rocks. Prinecipal : : tpadian ¥ ; ;
15377 Unnamed formation--Andesite and rhyolite, minor conglomerate tanium and iro he B ¥ 4 Dpl hC 1 N 11 p underlying Copper Harbor Conglomerate. Mineralization is epigenetic, but
- Yu and sandstone (normal polarity) Ydin Troctolite and anorthositic troctolite (normal polarity) DISCUSSION deposits are near the base of the Duluth Complex where several large areas of low temperature, possibly in part of late diagenetic origin. Copper is
- of concentration are known from surface exposures and drilling. mostly in chalcocite and native form. Mineralization of the basal Nonesuch
EARLY PROTEROZOIC - L . ) A A Miner ) |
Xau 1 HEAN Portage Lake Volcanics Ydgn Gabbro, anorthositic gabbro, and anorthosite (normal polarity) This map illustrates the distribution and geologic character of Disseminated copper and nickel sulfides in gabbro and diabase.--Near the S}kllale ﬁ?‘ V‘;I:y WIdeSpreadtht known significant c‘lepo§1t}i are restricted to
XAy A ARCHE . mineral deposits believed to have formed nearly coincident in time and base of the Duluth Complex in Minnesota, very large resources of copper the White Pine area and the Presque Isle syncline in Michigan.
Yobn Basalt f‘lows, interflow conglomerate and sandstone (normal Ydgr Gabbro, anorthositic gabbro, and anorthosite (reverse polarity) space with the Mideontinent rift and in response to magmatie, thermal, and and nickel have been proven by drilling. The metals occur in primary o c . ¢ is that ived littl
. L ) | TPen polarity) tectonic events during and shortly after rifting. The classification of magmatic sulfides that probably formed where early sulfide saturation was ccgrrencesl.-- qncentraftlons o .m?tas that have receive dl e or no
Absolute ages in millions of years from U/Pb zircon data. ) . . deposits is based on ore mineralogy, form of deposit, and type of host rock achieved by assimilation of sulfur from underlying pyritic shale. Similar physical exploration and for which information is inadequate to determine a
Yprn Rhyolite (normal polarity) rdo Olivine gabbro d i £ o . classification are shown as occurrences.
Davi dp (1990) 3pal d Davis (1987) and 1s more descriptive than genetie.
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