BEDROCK GEOLOGY

STRATIGRAPHIC SECTION OF BARRON COUNTY

Barron Quartzite Formation (unit Pq) is exposed at the surface in the
towns of Cedar Lake, Doyle, and Sumner and forms the Blue Hills in Barron
and Rusk counties. Quartzite occurs in the subsurface in the eastern half
of the county, and has been recovered from a well north of Dallas. The
greatest known thickness of Barron Quartzite is in angle drill hole Br-501,
which penetrates the upper third of the formation and indicates that at
least 585 ft are present in the county. The formation dips gently to the
west-north-west. Its contact with the older granite is not known in Barron
County, but from relations observed at Mount Atlanta in Rusk County, it is
presumed that the granite was weathered prior to deposition of the basal
conglomerate of the Barron Quartzite Formation. The granite and quartzite
were subsequently weakly metamorphosed. Thin argillite beds, locally
known as pipestone, are found near the top of the formation. Where suffi-
ciently thick (about 6 in.) and shallow, the pipestone was quarried for carv-
ing by early Indians and for facing stone. A small facing-stone quarry is
located in sec. 22, T. 35 N., R. 10 W. The Barron Quartzite Formation repre-
sents a near-shore to subaerial clastic sequence of quartzitic to arkosic
sand. Late during deposition of the Barron Quartzite, the sea must have
been shallow or the bottom intermittently exposed because shallow water
ripples and mudcracks are known from the argillite beds. The time of depo-
sition of the Barron Quartzite is not known, but paleomagnetic data and
cross-cutting relations of younger diabase dikes suggests deposition
ceased well before 1,100 million years ago (Ma). Around 1,630 Ma the Bar-
ron Quartzite was folded into a gently northwestward-plunging syncline.

Cambrian units

The Mount Simon Formation (unit€m) is exposed only in the southern part
of Barron County, but is penetrated by many shallow water wells through-
out the county. In outcrop it generally forms a distinctive cliff. The forma-
tion consists of four facies (see stratigraphic section). The three lowest fa-
cies are known only from borehole Br-191 in Rice Lake, which was drilled
to 625 ft. These facies are recognized only where the Mount Simon is thick.
On the basis of cross sections in Barron and adjoining counties, the Mount
Simon Formation is about 200 ft thick in eastern Barron County, where it
rests unconformably on crystalline bedrock, and is at least 460 ft thick in
central and western Barron County, where it rests unconformably on the
Barron Quartzite.

The Eau Claire Formation (unit-€e) is exposed extensively throughout Bar-
ron County. It generally forms the lower part of slopes and bluffs and is ap-
proximately 100 ft thick. The lower contact is transitional with the coarser
sandstone of the Mount Simon Formation.

Precambrian

Vertical scale exaggerated 20X.

The Wonewoc Formation (unit-€w) is exposed extensively throughout Bar-
ron County. It generally forms the crests and cliffs of hills. Two sandstone
members compose the Wonewoc Formation: the older Galesville Member
and the younger Ironton Member (see stratigraphic section). The contact of
the two members is conformable. The combined thickness of the Gales-
ville and Ironton Members at any locality is 50 to 60 ft. The Ironton Member
is a distinct ridge-forming unit. The lower contact of the Wonewoc Forma-
tion with the Eau Claire sandstone is disconformable to unconformable.

The Tunnel City Group (unit€t) includes five interbedded lithologic facies
in Barron County (see stratigraphic section). The units interfinger, and
some of them grade into others laterally. The Lone Rock Formation con-
sists of three glauconitic sandstone facies: the Birkmose, the Tomah, and
the Reno Members. The Mazomanie Formation consists of two unnamed,
less glauconitic sandstone facies. The Lone Rock and the Mazomanie For-
mations are interbedded in Barron County, but facies of the Mazomanie
Formation are more common higher in the section; facies of the Lone Rock
are more common in the lower part of the group. The Tunnel City Group is
185 ft thick in central Barron County, and appears to thin to 100 ft in the
western part of Barron County.

The Lone Rock Formation generally seems to be the basal unit of the
Tunnel City Group. It is extensively exposed in Barron County, and is ap-
proximately 100 ft thick. The formation consists of three dominant facies
(see stratigraphic section). The Birkmose Member is generally the lowest
unit in the Tunnel City Group. Because it is less than 10 ft thick, it is not
readily recognized in drill cuttings. Where observed, the Birkmose Member
rests conformably on the underlying Ironton Member of the Wonewoc For-
mation. A thin, flat-pebble conglomerate is found within 1 foot of the con-
tact with the underlying Ironton Member. The Tomah Member is a thin-
bedded sandstone; the individual beds are separated by laminae of gray-
green shale. The Reno Member appears to consist of individual sandstone
beds of Tomah and Birkmose lithology.

strongly iron-cemented in places. The Van Oser is poorly lithified, but
forms steep slopes, particularly where overlain by the Coon Valley Member.
It is 30 to 50 ft thick. The lower contact is transitional over 50 ft, and the
fine sandstone of the Norwalk is interbedded with the coarser sandstone of
the Van Oser.

The Coon Valley Member only occurs above an elevation of 1300 ft in
Barron County. The dolomite is vuggy, but provides good crushed stone for
construction. It is 20 to 45 ft thick. The lower contact with the Van Oser
Member is sharp.

Ordovician units

The Prairie du Chien Group (unit Op) is known only from water wells in the
extreme western part of the county. It is represented in Barron County by
the dolomite of the Oneota Formation, which is at least 30 ft thick. The low-
er contact is transitional with the sandy dolomite of the Coon Valley Mem-
ber. The upper contact is a major unconformity with Pleistocene and
younger units.

GEOLOGIC HISTORY

Cycles of deposition in the Late Cambrian and Early Ordovician represent
a shallowing sequence, which broadly consists of quartz sandstone grad-
ing upward through a succession of finer-grained units with increasing clay
and carbonate, ideally terminating with a carbonate unit (Ostrom, 1978).
There are three sedimentary cycles in Barron County that are generally
separated by unconformities. Rock units that compose the three, incom-
plete cycles are: 1) Mount Simon and Eau Claire Formations; 2) Wonewoc
Formation, Tunnel City Group, and St. Lawrence Formation; and 3) Jordan
and Oneota Formations. These cycles have been ascribed to repeated
emergence, which was caused by rejuvenation of tectonically active parts
of the earth's crust, and by submergence, which resulted from subsidence
of the Appalachian geosyncline and of the neighboring shelf area of the
crust.

The geologic history from the end of deposition in the Ordovician to the
Pleistocene can only be inferred from exposures in adjacent counties and
from the general geologic framework of the north-central region. Intermit-
tent submergence and emergence probably continued, followed by a long
period of weathering that lasted until the beginning of the Pleistocene. Ex-
cept for the emergence of the Transcontinental Arch during the Devonian
Period, the region has been tectonically stable.
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A second major fault trends northwest to southeast through the west-
central part of Barron County. This fault is observed in outcrop in sec. 8, T.
33 N., R. 13 W. in the west wall of a gravel pit. At this locality the Van Oser
Member is in contact with Tunnel City Group. The fault projects to the
southeast down the Lower Pine River and is defined in outcrop in Chippewa
County and by water wells in the Bloomer vicinity. Total displacement
across this fault is 100 ft with the southwest side down.
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