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Geology, structure, and associated precious metal
mineralization of Archean rocks in the vicinity
of Clark Creek, Marquette County, Michigan

D.A. BAXTER and T.J. BORNHORST (Dept. of Geology & Geol. Engrg.,
Michigan Tech. University, Houghton, MI 49931)

J.L. VAN ALSTINE (Geological Survey Division, Michigan Department of
Natural Resources, Lansing, MI 48909)

The Clark Creek region lies within the Ishpeming Greenstone Belt in the
northern portion of Marquette County. This area is currently being
tested by several mining companies for the presence of economic gold
mineralization. The oldest rocks observed in the area are part of a
succesion of steeply dipping Archean metavolcanics known as the Metavol-
canics of Silver Mine Lakes. This group was named originally by Owens
and Bornhorst in 1985 (Michigan Geological Survey Division Report OFR-
85-2; 1985 ILSG) in an area immediately east of the Clark Creek region
and was subdivided into Pillowed Basalt, Pyroclastic, Iron Formation,
and Laminated Schist members. In 1986, Johnson and others (Michigan
Geological Survey Division Report OFR-86-2; 1986 ILSG) reported on an
area immediately to the west which contained foliated, non-foliated, and
highly altered basalts of unknown stratigraphic relationship to the
Metavolcanics of Silver Mine Lakes.

This study allows correlation between the two areas and revision of the
members within the Metavolcanics of Silver Mine Lakes to (from oldest to
youngest): Lower Pillowed Basalt Member, Willow Creek Pyroclastic and
Iron Formation Member, and Upper Pillowed basalt Member. The Upper
Pillowed Basalt Member is subdivided into highly altered, foliated, non-
foliated, and laminated schist varieties. Numerous pillow structures in
the basalts consistently showed the top of beds to be towards the south-
southwest. Where visible, bedding and 1ithologic contacts strike between
N60°W and N75°W and dip from 70° to vertical, generally to the southwest.
The metavolcanics are intruded by the Archean Metagabbro of Clark Creek,
which roughly parallels bedding. During the Late Archean the area was
subjected to a period of intense deformation and metamorphism. Most
field evidence for this event comes from the presence of mappable taults
based on lithologic contact discontinuities, highly sheared intrusive
contacts, and zones of highly foliated to schistose basalts, many of
which we interpret as shear zones. Most foliations have strikes of
between N60°W and N75°W with dips between 60° and vertical. The Archean
Rhyolite Intrusive of Fire Center Mine intrudes pre-existing rocks in a
dike to sill-1ike manner. Field relationships suggest that these rhyo-
lites are syn- to post-tectonic. The Archean rocks are unconformably
overlain by quartzites and slates of the Lower Proterozoic Michigamme
Formation. The Michigamme Formation was metamorphosed and faulted near
the end of the Lower Proterozoic by the Penokean orogeny. This orogeny
was also responsible for reactivation of Archean faults and minor second-
ary metamorphic overprinting within the Archean rocks. Middle Protero-
zoic (Keweenawan) diabase dikes, typically east-west trending, cut all

of the older rock units and structures. Additional stratigraphic details
will be published in a 1987 Michigan Geological Survey Division Open File
Report.
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