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INTRODUCTION

Mineral production from the Upper Mississippi Valley Mineral District was

| conﬁned to southwestern Wisconsin, northwestern Illinois, and a small part of

zzirﬁléji‘theastem Towa. Heyl and West (1982) reported a significant number of outlying
mineral occurrences, which suggested that the total area of mineralization was much
larger than the developed district, and that mineralization might occur below and above
the Galena, Decorah and Platteville Formations, which hosted most of the mineralization

in the producing district.

Some occurrences reported by Heyl and West were far to the east and north of
the district, on top of or to the east of the axis of the Wisconsin Arch. These teports
were intriguing in that they suggested that mineralization might have extended over the
arch or perhaps originated from the Michigan Basin to the east. Copper, lead, and zinc
sulfides as well as fluorite had been reported in the Oshkosh area of eastern Wisconsin
(Bagg, 1918). Mineral collectors reported sulfides, primarily pyrite and marcasite from
Silurian rocks in Racine and Milwaukee Counties, and from Galena/Platteville quarries
in the Oshkosh area. This study is a first attempt to summarize these occurrences and to
compile occurrences of (Mississippi Valley type) mineralization reported in water wells

and boreholes logged by the Wisconsin Geological Survey.

METHODS




For this study we examined approximately 1,900 logs of water wells for which
cuttings sets exist and have been studied by WGS geologists. Published logs were
examined and reports of mineralization, particularly, galena, sphalerite, copper minerals,

fluorite, and exceptionally abundant pyrite or marcasite were noted.

Occurrences are tabulated by county in appendix A. Well number refers to the
WGS unique county number, which is used to locate the well and to retrieve the sample
set stored in the WGS repository in Milwaukee. It is important to note that these logs
were made by a variety of geologists from the early 1900s through the present, and vary
significantly in quality. The logs were originally prepared for stratigraphic correlation
and hydrologic characteristics, and it is probable that accessory minerals were often
overlooked. We have recorded only those wells that mention the presence of metallic

mineralization.

OCCURENCE OF MVT MINERALS

Fluorite

Fluorite has been reported in two areas in eastern Wisconsin. Trace amounts

were noted in Ozaukee, Milwaukee, Racine, and Kenosha Counties (fig. 1) in formations
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Figure 1. Counties for

which WGS Geologic Logs were examined.



ranging in age from the Niagara dolomite (Silurian) down to the St. Lawrence dolomite
(Cambrian). Although the occurrences are few and scattered, the report of fluorite in
one exploration drillhole drilled by Mobil and logged by company exploration geologists
suggests that the other reports are reliable or at least credible.

The most notable area of fluorite occurrence in Wisconsin is in Brown,
Outagamie, and Winnebago Counties, between Green Bay and Oshkosh. Bagg (1918)
reported fluorite as veins and surface coatings associated with galena and sphalerite in a
5-foot interval of Galena-Platteville dolomite at a quairy in Neenah. Svanoe (1937)
verified this occurrence and referred to other undocumented occurrences reported
nearby. The Neenah site is no Idnger exposed, but fluorite is reported in one recent
Outagamie County well. Svanoe (1937) used optical methods to identify fluorite in two
Green Bay municipal wells. His examination of mineral separates from cuttings
identified intervals of fluorite concentration similar to that described by Bagg (1918) in
outerop. The fluorite occurred in the Galena/Platteville and underlying Prairie du Chien

dolomites.
Sphalerite

Sphalerite in trace amounts is reported in 12 wells scattered throughout the area
east of the Wisconsin Arch. Sphalerite is usually associated with pyrite/marcasite, and
occasionally with galena or chalcopyrite. Occurrences are primarily in Galena/Platteville

carbonates, but range from the Silurian down to the Prairie du Chien. Isolated




occurrences of sphalerite are known from quarries in the Galena/Platteville in
Winnebago County and the Silurian Niagara dolomite in Manitowoc County as well as

on the Wisconsin Arch in Rock County,

Galena

Galena is reported in trace quantities in 12 wells between the Green Bay area
and the Illinois border. Seven reported occurrences are in Silurian rocks, four in the
Galena/Platteville and one in the Prairie du Chien. The distinctive appearance and
physical properties of galena suggest that reported occurrences are probably accurate and

that galena is present over a wide area, but not particularly common in the region,

Copper minerals

Copper minerals, notably chalcopyrite and malachite are widely reported in the
subsurface throughout the region. These widespread reports present a problem in that
chalcopyrite is easily confused with tarnished pyrite, and malachite may be confused with
glauconite or green shale fragments, both of which are ubiquitous in these rocks.
Reported occurrences of chalcopyrite range stratigraphically from the Silurian down
through the Prairie du Chien. The reports of chalcopyrite are given some credence by

its identification in exploration core drilled by Mobil Corporation in Waukesha County.
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Malachite identification is problematic for the reasons cited above, because much
of the reported occurrences are below the water table and unexposed to oxidation, and
because many reported occurrences lack significant quantities of accompanying pyrite or
other fdrms of mineralization. However, some of the reported malachite may indeed be
copper staining formed by the oxidation of chalcopyrite between the times that the
cuttings were collected and studied. Resolution of this problem will require further

investigation.

Pyrite and Marcasite

Pyrite and to a lesser extent marcasite are present in nearly all wells examined.
Wells reported in appendix A showed particularly abundant iron sulfides, sometimes
associated with sparry crystalline calcite, dolomite, or drusy quartz. Pyrite is commonly
present .in surface exposures, particularly quarries in the Silurian and Galena/Platteville
carbonates. Pyrite occurs locally in these quairies as crystalline coatings on joint surfaces
and as replacements of fossils. Several quarries, notably the Vulcan Materials
Corporation quarry in Oshkosh are well known collecting sites.

Pyrite and marcasite occur locally as veins up to 30 ¢cm wide along joints in
Galena/Platteville quarries in Dodge and Rock Counties. The Dodge occurrence in
Sec 8, T.10N., R.14E contains vertical veins up to 30 cm thick traceable across the quarry
floor. The sulfides are weathered and only pyrite and marcasite were identified (B.A.

Brown, field observation, 1991). The Rock County occurrence in Sec.25, T.1N,, R 14E.




consists of veins of marcasite 10 ¢cm wide along east-west joint planes in lower Platteville
dolomite. This occurrence is on the Wisconsin Arch between the southwest Wisconsin
mineral district and the areas of reported subsurface mineralization in Racine and .
Kéﬁosha Counties.

The occurrence of pyrite and marcasite in veins suggests that mineralization may

be locally well developed in this region.

ECONOMIC IMPORTANCE OF MINERALIZATION

No mineralization of economic significance has been found in Wisconsin east of
the Wisconsin Arch. The only significant exploration activity occurred in 1983 and 1984
with the drilling of 17 cores of the Galena-Platteville interval by Mobil. This activity was
restricted to the area from Waukesha County south to the Illinois border (see numbers
with "x" suffix in appendix A). Traces of MVT mineralization (galena, sphalerite,
chalcopyrite, and fluorite) were noted by company geologists who logged these cores, but
no significant mineralization was found. The results of the present study suggest that
MVT minerals are present in the Ordovician and Silurian carbonates of the region, but
not in remarkable amounts in any of the wells examined. The occurrence of some
mineralization as vertical veins in outcrop suggests, however, that vertical drill holes may
not be the best way to sample.

At this stage, it can only be concluded that indications of mineralization are




present, and that considerably more study is needed to assess the economic potential of

the region and to document the nature, extent and source of the minerals.

RECOMMENDATIONS FOR FURTHER WORK

This preliminary study has uncovered little evidence of the potential for
economically significant lead-zinc mineralization. The two most interesting findings are
the reported fluorite mineralization in the Green Bay-Oshkosh area and the widespread
reporting of copper sulfides. As discussed earlier, the copper minerals may be the result
of misidentification. This problem can easily be solved by reexamination of the original
samples now stored in the WGS repository.

The fluorine anomaly in the Green Bay area is supported by the petrographic
study of Svanoe (1937) and a water-chemistry study by Nichols (1944). The anomalously
high fluoride content of well water in this region prompted a health concern, which
resulted in the recognition of fluorite in Ordovician carbonates as a possible cause. The
surface occurrence described by (Bagg, 1917) and the subsurface identification of fluorite
suggests the need to reexamine existing cuttings sets and to check for additional
occurrences in the numerous quarries in the Galena/Platteville and Silurian rocks of

Winnebago, Outagamie, and Brown Counties.



REFERENCES

Bagg, R M,, 1918, Fluorine in the Ordovician Limestone of Wisconsin, Bulletin

Geological Society of America Bulletin, vol. 29, p. 393-398.

Heyl, AV. and West, W.S,, 1982, Outlying Mineral Occurrences Related to the Upper
Mississippi Valley Mineral District, Wisconsin, Iowa, Illinois, and Minnesota,

Economic Geology, vol. 77, p. 1803-1817.

Nichols, M.S., 1944, Fluoride Content of Wisconsin Municipal Waters, Wisconsin State

Board of Health, Quarterly Bulletin, p. 1-8.

Svanoe, L.T., 1937, Fluorine in the Ground Waters of Northeastern Wisconsin,

Unpublished Bachelors Thesis, University of Wisconsin, Madison, 29 p.



APPENDIX A

REPORTS OF MINERALIZATION IN WELL LOGS
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