Title: Black Earth

Location: Exposures in Valley-Hites Quarry in the SE}, SE%, Sec. 23, T.8N.,
R.3W., Dane County (Black Earth 7.5-minute topographic quadrangle, 1962),
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Author: M. E, Ostrom (modified from Ostrom, 1970)

Description: The Valley-Hites Quarry section shows an unconformable relation-
ship of the St. Lawrence and Jordan formations, From the evidence at this
exposure it is apparent that 12 to 14 feet of the Lodi Siltstone Member of the
St, Lawrence Formation was removed by erosion prior to deposition of the Jordan
Sandstone. The contact is uneven and clasts of Lodi are incorporated in the
lower 3 feet of the Jordan,

This relationship supports the theory of post-St. Lawrence and pre-Jordan
regression and erosion followed by transgression and deposition which led to
formation of the Jordan Sandstone (Ostrom, 1964), The angular unconformable
relationship is illustrated at the west end of the quarry by 6 feet of Lodi
Saltstone above the Black Earth Dolomite and below the Jordan Sandstone whereas
about 100 feet to the southeast near the center of the quarry face there is
about 20 feet of Lodi.

The possibility that the sandstone here might be the St. Peter Formation
was considered but was dismissed for a combination of reasons, foremost which
is that rock fragments in the lower few feet of the sandstones are similar to
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rocks older than the Jordan Sandstone and bear no resemblance to younger rocks.
Other confirming evidences are: 1) There is a distinct textural change in the
sandstone from a burrowed fine and very fine grained sand in the base to a
medium and coarse cross-bedded sand in the top which coincides with the differ-
ence between the Norwalk and Van Oser members of the Jordan, respectively; 2)
there is no known St. Peter Sandstone within a one mile radius of the quarry
and all of the local hills, which essentially surround the quarry except for

a gap about 3 mile wide located 3 mile to the southwest and two small gaps to
the northwest (refer to map), are capped by Oneota dolomite; 3) there is Oneota
float in the soil zone at the top of the sandstone in the quarry; and 4) about
150 feet up-hill from the quarry there is Oneota dolomite in a small excavation
which suggests that the Oneota dolomite occurs above the sandstone; 5) the
erosion surface at the top of the St. Lawrence is inclined northward into the
hill and thus beneath the Oneota dolomite cap; and similarly, 6) cross beds

in the sandstone are inclined mainly north and northwest beneath the dolomite
cap indicating transport of sand in that direction which is interpreted to
indicate that the sandstone persists beneath the Oneota. Thus it is inferred
the sandstone is indeed Jordan rather than St., Peter.

The lighologic section at other exposures in the area is similar to that
of the Valley-Hites Quarry except they lack the obvious angular relationship
between the St. Lawrnce and Jordan., At these exposures the contact of the
two formations ranges from abrupt lithologic change (examples: bluff at the
east side of the village of Mazomanie about 3.5 miles west of the Valley-Hites
Quarry and a roadcut located about 615 miles east of the quarry and 1.9 miles
east of the village of Cross Plains at the north side of U, S. Highway 14 in
the SW}, NE}, Sec. 11, T.7N., R.7E.) to one of apparent transition (example:
road cut at the west side of County Highway "F" about 0.4 miles north of the
quarry entrance), Sharp lithologic change at this contact can also be seen
in a roadcut on Highway 93 south of Arcadia and about 120 miles to the north-
west of Black Earth at the Viroqua/Reedstown stop.

Additional evidence to support the presence of this unconformity on a
regional scale is provided by the record of subsurface well cuttings., A cross
section constructed from studies of cuttings from wells located on an approxi-
mately north-south line through Winnebago County in east-central Wisconsin
shows this relationship clearly (Ostrom, 1964 and 1970, p. 29, Fig, 17)., 1In
addition, many wells in southeastern Wisconsin have no Jordan Sandstone and
the underlying St, Lawrence Formation and the Tunnel City Group are markedly
thinned which suggests their removal by erosion prior to deposition of younger
rocks. Examples of well logs which show these relationships are attached (Dg-
59, all units present; Dg-135, no Jordan but abundant red shale; Ww-=539, no
Jordan and thin St. Lawrence; Ra-359, no Jordan or St. Lawrence).

An interesting feature of the Valley-Hites Quarry is the evidence for
solution and clay formation along joints and fractures in the St. Lawrence
Formation. It appears the red clay in the base of the Jordan Sandstone was
derived from the St. Lawrence which is interpreted to signify pre-Jordan
development of the solution features and of the clay, Driller's reports of
caves and the presence of thick sections of red shale, siltstone, and sandstone
in the St. Lawrence Formation in southeastern Wisconsin tend to support this
theory. The red color of the Jordan Sandstone is noted at many but not all of
its exposures in the Black Earth area.



Significance: This exposure shows the relationship the St., Lawrence Formation
to the Jordar Formation and provides evidence of the historical significance
of this relationship.,

What is the relationship of the St. Lawrence Formation to the Jordan Fotre
mation? What is the evidence? What happened prior to deposition of the Jordan?
How was the Jordan deposited?

References: Ostrom, 1964 and 1970,
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UNIVERSITY OF WISCONSIN GEOLOGICAL & NATURAL HISTORY SURVEY

Log No Ww-539

1815 University Avenue, Madison, Wisconsin 53706
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