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the structural and depositional relationships of these upper
Shakopee rocks.

Faults with displacements from 0.5 to 2.5 feet can be
observed in the north road cut. A fault with about 5 feet
of vertical displacement cuts the rocks between the north
and south cuts and is marked by a partially collapsed sink
hole.

19.65 Drive north to crossover opposite Oronoco Liquor Store
and turn left and proceed south on U.S. 52

21.95 Cross Olmsted 154 intersection
23.0 Cross Olmsted 14 (Douglas Rd.) intersection

24, A 5 to 30 foot road cut in glacial drift which is from
70 to 110 feet thick over the Shakopee Formation in
this vicinity

24. A 10 to 40 foot road cut to left (east) exhibits 20

to 30 feet of gravelly sand overlain by loess

25. Small borrow pit with 3 to 5 feet of till overlain by
a layer of loess

258 Entrance to Minnesota State Highway Department
District 6 Hqts.

26.55 37th Street overpass; access road to IBM's Rochester plant
27.85 19th Street overpass

28.65 Turn right and proceed westerly on U.S. 1k

29.65 Cross intersection with 7th Street N.W.

30783 Turn right and proceed westerly

30.55 Continue along side road and park; walk southerly,
crossing U.S. 14 to Field Stop

Field Stop 7 - Section 29, Cascade (west on U.S. 14). Altitudes
from 1035' to 1080'

This field stop is well marked by an approximately L5 foot
high bluff of St. Peter Sandstone. Overlying the sandstone

is about 3.5 feet of green shale of the Glenwood Formation

and about 2 to 5 feet of the lower part of the Platteville
Formation. Both cross and horizontal bedding units within

the St. Peter Sandstone can be traced by the distinctive




distinctive weathered shapes--horizontal indentations and
ridges--in the bluff face.

A small landslide along the north side and about 300
feet west of the northeast corner of the bluff marks the
trace of a northeasterly trending fault zone. There is about
3 to 4 feet of vertical displacement within a narrow zone in
the Glenwood Formation and in the lower part of the Platte-
ville Formation.

To the east of the quarry face Port Byron soil developed
upon silty parent materials under prairie environmental
conditions.

30.8 Turn vehicle around and proceed easterly to entrance
road to U.S. 14

32.25 Turn right and proceed westerly on U.S. 14; in road
cut to left (south) is the St. Peter Sandstone overlain

by the Glenwood Formation

32.95 Road cut to left (south) exhibits St. Peter Sandstone
and the Glenwood and Platteville Formations

33.5 Turn left and proceed southerly on Olmsted 104

34.3 Stop, cross Olmsted 34, continue southerly

34.95 Deeply dissected upland area

35.95 Road bank exposure of lower Galena Formation on left (east)
36.2 Road crosses hillocky sand and gravel ridge

36.45 Stop, turn left and proceed easterly on Olmsted 25

37.55 Road cut exposes Platteville Formation

38.55 Cross intersection with Mayowood Rd. S.W.

39.35 Turn left and proceed northerly on road to Historic
Center and Museum

39.55 Turn left into Historic Center parking lot

Field Stop 8 - Historic Center & Museum. Altitude 1030%2
Beneath the valley floor at this location is an
approximately 30 to 40 foot thickness of unconsolidated
glacial and post-glacial deposits. The upper part of the
materials sequence is lake sediments and the lower and
thicker part is gravel-bearing sands. The bedrock surface
is of St. Peter Sandstone. Lawson soil was developed on
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the near-surface lake sediments under prairie environmental
conditions.

Objectives for the use of geophysical methods on sites
like this might be to ascertain the depth to bedrock, to
attempt to determine the rock type of the bedrock, to locate
the water table, and to locate the traces of possible fault
zones. We are demonstrating two types of geophysical methods:
electrical resistivity and seismic refraction. Two variations
of the electrical resistivity method may be used: (1) vertical
sounding to determine the depths to various layers of Earth
materials and water table levels and (2) profiling to deter-
mine the location and extent of faulted and displaced zones.
Seismic refraction methods provide more accurate estimates
on depth to bedrock, type of bedrock, and the location of
fault zones cutting the bedrock than do the resistivity
methods.

L4o.55 Return to Olmsted 25, turn left and proceed easterly,
turn right (south) onto U.S. 52 entrance road

40.75 Turn right and proceed southeriy on U.S. 52

41.15 Cross bridge spanning Zumbro River

41.65 Road cut exposes Platteville Formation on right (west)
k1.7 Beginning of Decorah Formation exposure

42.0 Turn left (east) into crossover area and park

Field Stop 9 - Golden Hill Roadcut, S. U.S. 52. Altitude 1150%]

From the Zumbro River valley to this stop we have
transected about 125 feet of stratigraphic section including
the upper part of the St. Peter Sandstone and all of the
Glenwood, Platteville and Decorah formations. In this cut
we can observe the contact between the approximately 45-foot
thick Decorah Shale and the lowest or Cummingsville Member
of the Galena Formation.

To the northwest a deep solution channel has been eroded
in the Cummingsville beds. The locus of the solution channel
was a northeasterly trending fault zone. Silty to clayey sand
(ti1l) fills the channel; silt-rich materials cap both the
infilled till and the bedrock surface.

42.5 Turn left and proceed southeasterly on U.S. 52
43,25 Observe northeasterly trending fault zone
44.15 Turn right and proceed southerly on U.S. 63

45,15 Turn left and proceed southerly on Olmsted 20




45.65 Turn left and proceed easterly on gravelled road to
Kastler Pit

Field Stop 10 - Kastler Sand & Gravel Pit. Altitudes
1130 to 1150-2
The origin of the sands and gravels exposed in the
walls of the Kastler pit is much different from that
of the Riess Pit. At this locality an '"Ice Age"
meltwater stream flowed within a fissure of the glacial
ice, depositing a sequence of gravel-bearing sands.
Later muds carried within and at the base of the ice
slumped onto the flanks of the accumulated sand and
gravel ridge forming the gray (unoxidized) and tan
(oxidized) till deposits.
The orange color of the sands was probably caused
by concentrations of iron at former water levels.
Also associated with these levels was the
cementation of the gravelly sand by calcite forming
the irregular-shaped, conglomeratic blocks. The
gravelly sands are underlain by the limestone beds
of the middle or Prosser Member of the Galena Formation.
In post glacial time a Satre soil was developed

on the mixed till and sand materials under prairie
and forest environmental conditions.

Return to Olmsted 20, turn left and proceed southerly

Turn right and proceed westerly on crushed rock-surfaced
road.

Field Stop 11 - Quarve and Anderson Quarry (s. U.S. 63)
Altitude 11431

In this road cut can be observed the contact of
the Cummingsville and Prosser members of the Galena
Formation. The alternating shale and shaley limestone
beds of the Cummingsville grade upward into the thin-
bedded 1imestones of the Prosser. Several types of
fossils can be collected from the Cummingsville and
Prosser beds. Bryozoans, brachiopods, snails and
crinoids are the most abundant fossils (refer to figs.
3 and 4).

A small stream follows the surface trace of the
northwesterly trending fault zone that separates this
exposure from the quarry to the south.

Turn right, proceed northerly to crossover, turn left
and proceed southerly on U.S. 52. Observe contact of
Prosser and Stewartville members of Galena Formation.

End of Stewartville exposure at a fault zone
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Figure 3 - Common fossils of the Decorah Formation and

Cummingsville Member, Galena Formation
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Overpass for Rochester Municipal Airport access road
Intersection with Minnesota 30 (west)

Interstate 90 overpass

cross fault zone

Entrance road to mobile home park on right (west)

Cross bridge spanning Root River at Stewartville
village limit

Cross fault zone
Turn right and proceed westerly on Olmsted 6
End of bituminous road surface

Continue westerly on crushed rock-surfaced road to
quarry entrance road

Turn left and continue southerly into quarry property

Field Stop 12 - Rasmusson Quarry (Stewartville).
Altitude 1225 * 2

This quarry exhibits several geological features:
contact of the Stewartville Member, Galena Formation
with the Dubuque Formation; pervasive faulting in the
southwestern corner of the quarry; infilling of the
southwestern faulted zone by light gray clay; and
glacial '"cover' materials.

The Stewartville Member is easily recognized by
its ""pock-marked'' weathered surfaces. The Dubuque
Formation consists of alternating limestone and shale
beds. The glacial deposits are distinguished by
their sandy to silty composition and their orange to
tan color.

Return to Olmsted 6 and continue easterly to U.S. 63

Turn left and proceed northerly on U.S. 63 to Interstate 90;
turn right and proceed easterly on 1-90.

Cross fault zone
Olmsted 20 overpass
Olmsted 1 overpass

Exposure of lower part of Galena Formation on right (south)
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Turn right and proceed southeasterly on U.S. 52
Intersection with Main Street, village of Marion

Predmore turnoff to left (north)

Turn right and proceed southerly on crushed rock-surfaced
roadway

Field Stops 13 and 14 - McConnell and Maley properties,
(Orion Twp.) Altitude 1300 £ 2

In this upland area we can observe the remains of
earth materials that have been accumulating through
the processes of mass wasting during the course of
the past 90 million years. The present surface is
either of weathered beds of the Stewartville Member,
Galena Formation or of a thin (1.0 to 2.0 feet) cover
of clayey to silty sand (till). Three types of small
pebbles have accumulated upon both types of surfaces:
a ""desert varnish'/%

ﬁﬁ%i’d%artz type and a dull tan
weathered chert type.

Large ''slab-shaped'' blocks of purplish red to
dark gray conglomerate containing the small pebbles
described at Field Stop 13 occur in the field near
the road intersection at Field Stop 14. Extensive
concentrations of similar iron-rich materials have
been mined in certain areas to the southeast in
Fillmore County.

75%7] Continue east on crushed rock-surfaced roadway
76.7 Turn right and proceed southerly; park in field road

Field Stop 15 - Burnap property (Orion Twp. )
Altitude 1300 * 3

At Field Stop 15 we can examine at first hand one of
the many depressions marked by trees and shrubs
which occur in this part of the upland. This particu-
lar sink hole is about 12 to 15 feet deep and is
elongated to the northeast. Several openings can be
seen in its bottom indicating recent removal of silty
materials that overlie the bedrock in this area.

Geophysical studies in an area about one-half
mile to the west of this site indicate that northwes-
terly fault zones attain widths of about 200 feet
and northeasterly fault zones attain widths of about
125 feet. Also passageways up to 6 feet wide, tens
of feet in height and extending hundreds of feet have
been measured about 1.5 miles south from this site.
The cave passageways are within the uppermost beds of
the Cummingsville Member, opening to a steep north-facing
slope of the Root River.
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Continue southerly on roadway; first exposure on right
is the Prosser Member, Galena Formation

Continue south, observing the Cummingsville Member,
Galena Formation and the Decorah Shale; the Platteville,
Glenwood and St. Peter Formations are exposed in road
cut at road junction near Root River

Turn around and return north on same road to U.S. 52

Turn left, proceeding westerly on U.S. 52 and 1-90 to
U.S: 63

Turn right from 1-30 and proceed northward on U.S. 63
to 30th Street S.E.

Turn right and proceed eastward to field entrance road

Field Stop 16 - Loomis Property (Rochester Twp.).

Altitude 1034 # 2

The discussions at this Field Stop were planned to
fulfill two objectives: first, to observe a typical
valley lowland area in which Colo soils have developed
on the near-surface earth materials, and second, to
demonstrate some of our current hydrologic research
efforts.

This flood-prone lowland area is immediately
underlain by 7 feet of lake sediments which in turn
overlie about 38 feet of gravelly sands. Within this
particular bedrock block about 10 feet of St. Peter
Sandstone overlies the Shakopee and Oneota Formations
which aggregate about 315 feet in thickness.

Three test wells have been drilled at this local-
ity: (1) a shallow lysimeter installation, (2) a
shallow monitor well (drift aquifer) and (3) a deep
monitor well (Oneota-Jordan aquifer). The objectives
of all three are to measure the changes in altitude
of the water levels, to test and evaluate sampling
and measuring techniques and to test the water quality
and its changes with time. We obtained an unantici-
pated artesian flow from the deep monitor well; this
provided us with an economic means of measuring flow
rates, hydrostatic pressures and water quality from
the deep or Oneota-Jordan aquifer.

Return to Courthouse.

=N Endie
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