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INTRODUCTION 

This field trip is an attempt to fulfill some of the many requests 

for a fir s t-hand look at the geologic controls and restraints on man's 

activities in Olmsted County. This is one of the ways in which the Minne

sota Geological Survey communicates its research findings to the extremel y 

wide range of needs and interests of its public. 

Some of the previous geologic work in the general Rochester area was 

summarized in a field guide entitled "A Geological Field Trip in the 

Rochester, Minnesota Area" which was prepared by George S. Austin. The 

1968 field guide (Austin, 1968) described the sequence and fossil communi

ties of the sedimentary rocks in the Rochester area. 

Detai led geologic studies were begun by Hogberg in the Rochester metro

politan area during the summer of 1971 and have been carried forth on a 

part-time basis since that time. This guidebook summarizes the findirigs 

of approximately 1-1/2 man-years of this most recent work. Most of the 

information presented here results from work supported by the Minnesota 

Geological Survey. A recent grant from the Rochester-Olmsted Council of 

Governments is supporting efforts to develop techniques and methods to 

properly assess and manage the ground water resources of Olmsted County . 

It is hoped that the findings of the Rochester metropolitan area 

geologic and hydrologic studies will serve as a prototype for the planning, 

testing and developing of systems to ensure the maximum beneficial use of 

the natural resources throughout all southeastern Minnesota. 

- 1 -



- 2 -

Timt' Era Period Evt~nts in Minnesota Char acteristic Life 

c Continental glaciation (ijfo') 20 CENO-
Quaternary fallowed by warm penod 

ZOIC 
Age of Mommols 

.0 Tertiary No record in Minnesota 

GO f---- f---. 

M Sea enters Minnesota from 
E Cretaceous 

t<.:~) 
100 S 

West. Deposition of sediments. 

0 - .- Age of Reptiles '~t~ 
Z -- - -- - ---_. 
0 Jurassic .. ~~- .. 
I No record in Minnesota 

C Triassic 

f---- -- ... "~lll~ ;l10 Permian 

Pennsylvanian No record in Minnesota 
Age of 

'1 ./~ <> 
Amphib/Ons 

." Mississippian 
,.It- . 

<> 

'" "~~ l:; ., 
P '" Sea enters Minnesota from 

..... ~oo Devonion South. Deposition of sediments. 
Age of Fishes - - -

<> A 

'" ",'I' " <: 
.~ l 

Silurian Age of Corols 
\~.,::,< 

No record io Minnesota 
."'l~' 

~ E 
)1~ 

0 
400 Ordovician Seas caver Minnesota at intervals. 

Age of Stroight 

Z 
CDPhOIOPOdSJ~~ 

~.,~ 

0 ;~ 
I 

C Cambrian Deposition of sediments Age of TnloblJes (. ~.-l? 
500 (rip rl :: . .' , ~ t:' 

" I , ( 

600 

Lava flaws and deposition ~.iiii4f. 
of sediments. ~-

PRECAMBRIAN 

4 V2 billion years long 
Deposition of iron-rich sediments. First record of life • 

Formation of mountains f!/~ , 
and igneous intrusions. i~ 

e:; 

Figure 1 

GEOLOGIC TIME CHART, MINNESOTA 



- 3 -

GEOLOGIC HISTORY 

will first present a brief basic account of the geologic history 

of the Olmsted County area, in order to have a basis upon which to build 

and to which we can refer later. 

To begin, the parameters of geologic processes are vastly different 

from those we normally use. For example, thousands of years on man's 

scale are about equivalent to a few seconds on the geologic time scale. 

Likewise, the size of geologic featores--such as a mountain range--is 

measured on a very large scale, namely a planetary scale. Therefore, 

measurements of geologic features are almost imperceptable on the scales 

of time, distance and size commonly used by man. We must attempt to 

real ign our mental concepts of time and distance before we can begin to 

. h . d d· ·f" f/thel· f ·11 b conceive t e magnltu e an slgnl Icance 0 geo oglc eatures we WI e 

viewing and discussing. 

The landscape of Olmsted County is a result of about 4,500 mill ion 

years of Earth history (fig. 1). This history is marked by a wide range 

of physical and chemical environments. Each of the notable environments 

reflects Minnesota's position relative to the past dynamic events on 

plane! Earth. 

Let us now briefly examine the known geologic framework, element by 

element, upon which the landscape of Olmsted County rests. 

The Basement 

The "basement," which is composed of very old Precambrian rocks, was 

formed during much more unsettled times, geologically speaking, than those 
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we are experiencing today. At the present time the surface of the bas e-

ment rocks I ies from about 3,200 to 3,400 f eet below the land surface. 

The basement rocks are composed generally of three basic types. The oldest 

is a metamorphic rock called schist . Somewhat youn ger are iron-rich . 
metamorphic rocks, and the youngest is a complex of dark gray crystall ine 

rocks. These rocks reflect the catastrophic env iron ments of mountain-

building, earthquakes, and deep intrusions as well as the serene, shal low, 

primordial seas of pre-metazoan life. 

The Bedrock 

During the past 1,000 million years of Earth hi story, Minnesota's 

landscape has been inundated by several inland seas. Each of the seas 

invaded, and after some tens of millions of years, retreated from the 

State. When the seas withdrew, the sediments that had accumulated were 

left as layered sediments. Consol idation by the weight of subsequent 

rock materials and other associated processes transformed the sediments 

into several sedimentary rock units. The composite sequence of sedimentary 

rocks, or bedrock, beneath the Rochester metropol itan area is about 

3,400 feet thick. At the present time, the irregular surface of the 

sedimentary rock sequence--the bedrock surface-- is found at depths varying 

from about 0 to 80 feet beneath the land surface. 

Our bedrock "chapter" begins with Late Precambrian time. Sediment s --

mostly sands, silts and clays--were carried by streams from the uplands 

onto the sea floor. Prior to inundation the sea floor consisted of a 

very irregular erosional surface. The record of the Late Precambrian seas 

now consists of an approximately 2,150-foot thickness of generally impure 
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sandstones and shales called the Fond du Lac and Hinckley Formations. 

During Late Precambrian time, earthquakes periodically reverberated 

through Minnesota, indicating that Earth forces were breaking and generally 

adjusting the positions of the crustal rocks. 

In Late Cambrian time, some 500 million years ago, sediments were 

again carried by streams into an inland sea. During the course of tens 

of mi l,lions of years the sediments accumulated along sea shores and within 

the shallow sea basins. This Cambrian succession is now a maximum of 

700 feet thick. Within the succession, the abrasion and re-sorting of 

rock materials many times over has resulted in a progressively greater 

quartz content upwards. Winds, and more importantly, water provided the 

mechanical means to accomplish this cleaning and sorting. The resulting 

thick beds of nearly white, well-rounded quartz sandstone are interlayered 

with thin beds of shale and impure limestones. From the oldest to 

youngest, these consist of the Mt. Simon, Eau Claire, Galesville, Ironton, 

Franconia, St. Lawrence and Jordan Formations. (see tbl. 1, p. 5) 

Another inland sea covered southeastern Minnesota during the Ordovician 

Period from about 500 to 440 million years ago. During Ordovician time, 

animal life was particularly abundant within the tropical seas. The near

shore coral and algal reef environments of this sea were probably similar 

to those now found in the present day Atlantic Ocean near the Florida 

coast. As the plants and animals died, their shells remained in place or 

were broken by waves and currents. These remains gradually accumulated 

layer by layer on the sea floor, forming most of the materials that now 

compose the limestone beds. During the deposition of the first Ordovician 

sequence--the Oneota Formation--conditions were such that little or no 
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sands and silts were added to the accumulated limestone debris. Somewhat 

later during the deposition of the Shakopee Formation conditions changed. 

Intermittently, perhaps daily as well as seasonally and during storms, 

the shell accumulations were covered by sands and muds. During the deposi~ 

tion of the next rock unit--the St. Peter Sandstone--environmental con

ditions again changed to that of a shallow inland sea with deposition 

along the shore and within shallow sea basins. 

Still later in the Ordovician, the seas again deepened. Muds 

mixed with sands were deposited in near-shore locales forming the Glen

wood Formation. Subsequently, limestone debris accumulated to form the 

Plattevi lle Formation, followed by the deposition of muddy sediments 

which became the Decorah Shale. As the sea deepened again, alternating 

1 imestone and shale sediments were deposited, followed by a thick accumu

lation of 1 imestone debris, which together is known as the Galena Forma

tion. Transitional conditions are again reflected in the uppermost 

Ordovician beds, the alternating 1 imestones and shales of the Dubuque 

and the shales and 1 imey shales of the Maquoketa formations. 

Rocks of Devonian age, the next youngest geological period, do not 

occur in Olmsted County. Whether they were deposited and later eroded, 

or were never deposited is not known. 

Earthquakes and Weathering 

The general geologic sequence of events appears, on casual observation, 

to be cycl ic and thus probably predictable. However, in addition to the 

processes of deposition and erosion previously discussed, there are strong 
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evidence s of the effects of other Earth forces. The most pe rvasive of 

these \ve re the intermittent appl ication of compres s iona l a nd tens i ona l 

forces that formed breaks in the basement as well as the bed rock s uccess ions. 

Some of these events probably occurred concurren t ly with t he deposit ion 

of sediments. But the most notabl e effects are seen in t he conso l id a t ed 

rocks. 

A fault is generally describe d as a plane or zone In the bedroc k in 

which one side has moved relative to the othe r side. Two majo r se t s of 

near-vertical faults are measured in the Rochester me tropo l it an area: 

N. 40°-60° W., and N. 30°-50° E. The greatest evidence fo r a hor i zon tal 

movement has been observed along the "northwes te rl i es, " where as on l y 

vertical movement has been observed along th(o " no rtheaste rli es . " Fractures , 

which break but do not displace the bedrock , occur alon g gene ra ll y 

vertical planes with easte rly and northerly tre nds . Th e b re akin g and 

displacements within th e bedrock seque nce has re s ult e d in an i nt ri cat e 

structural framework consisting of hundreds of variably t il t ed and 

displaced "fault blocks." 

During the time interval from about 400 to 100 mi II ion yea rs ago, the 

land surface of Minnesota was situated mostly above sea level and was sub 

jected to erosion. The uplands were slowly reduced to a s ur face of 

relatively low rei ief. In the latter stages of this proces s , hi gh t empe ra-

ture combined with heavy precipitation resulted in the de ve lopment of a 

5- to 125-foot thick layer of sandy cl ay residuum. These depos i ts are 

now found mostly in western Minnesota; occasionally, res i dual deposit s up 

to 5 feet thick occur on top the be drock surface i n Ol msted County . 
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About 100 million years ago the last of the inland seas to cover 

Minnesota encroached from the west. Olmsted County was probably drowned 

either by the shallow sea or by one of its many marginal swamps. However, 

these pages are missing from the local geologic history book. Undoubtedly 

the previously broken zones were eroded as the tropical weathering 

conditions persisted . 

. Karstification, which is the weathering, solution and erosion of 

carbonate rocks, is thought to have occurred during these tropical condi

tions. Preliminary data indicate that within faulted and displaced zones 

karstification has reached depths of at least 100 feet below the present 

land surface. Sinkholes, caves and underground rivers are typical of 

such a middle-aged karst terrane. 

Minnesota's climate began to change about 90 million years ago, during 

the Tertiary Epoch. By late Tertiary time, the climate became more 

temperate. Since then Minnesota has been subjected to less rigorous 

weathering. During the very late Cretaceous and Tertiary time, iron-

and manganese-rich concretionary materials and polished chert pebbles 

accumulated on the upper surface of the bedrock. Such deposits are seen 

in the southeastern townships of the County; in fact, this process may be 

continuing today. 

The Ice Age 

During the last chapter of our earth history book--the "ice age"-

Minnesota was overridden by several continental glaciers. Each one 

carri ed loose bedrock and basement rock particles to Olmsted County. When 

the ice melted, the rock materials were either distributed by melt-water 
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streams as outwash sand and gravel, or settled out directly forming 

heterogeneous deposits known as t il l. 

After each of the pUlsations of ice advance and meltback had occurred, 

there was a period of lush vegetative growth and inhabitation by animal s , 

including early man. These relatively warm climatic periods are called 

interglacial intervals. 

Deposits from at least two and perhaps three glacial episodes form 

the layers of unconsolidated materials on top of the complex framework of 

bedrock blocks. The thickness, extent and material composition of the 

glacial deposits ,depended upon how and where the ice advanced onto the 

bedrock surface. Generally, gravel -bearing sands immediately overl ie the 

bedrock surface of the present day major stream valleys. Till or glacial 

mud is thickest in the uplands where the ice sheets stalled. Other 

glacial deposits and features were formed in addition to the primary 

deposits. Streams rushing through ice tunnels, streams fall ing into 

chasms, ' and lakes accumulating behind earth materials and/or ice debris 

dams formed unique and interesting landforms. The most widespread of 

these restricted deposits are the lake sediments--sands, silts and clays-

that occur at the surface of the broad, present-day stream valleys. 

Enormous volumes of meltwater draining from the ice eroded new 

stream valleys, breached former promontories, deepened established valleys, 

and formed caves and other subterranean passageways within the faulted and 

displaced zones. Thus with time, as the water levels gradually lowered, 

the effects of Cretaceous and Tertiary karstification and Quaternary 

glacial erosion were further intensified. Surface features are gradually 
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undermined, and surface materials collapse and subside into the passage

ways formed as a result of continued ground water movement. 

The last of the significant events of the geologic history book has 

been the addition of organic debris from both plants and animals to the 

near-surface unconsolidated rock materials. Other environmental controls 

on the development of soils are land slopes, water holding capacity, and 

cl imatic regime. 

Summation 

For millions of years ground water has flowed through the rocks of 

the region--through the naturally occuring small pores and cracks in the 

rocks, and possibly more importantly, through the vertically fractured and 

displaced zones (faults) which provide a second storage area and pathway 

for the ground water. Superposed on this geologic framework are hydro

dynamic forces and chemical reactions, as well as the effects of man. 

Therefore, to understand the ground water resources, including their 

quality and quantity, the geologic, hydrologic, as well as the cultural 

factors must be properly analyzed. 

To sum up, the Olmsted County geologic environment is affected by 

a multitude of natural systems, all of which have different magnitudes, 

change at different rates, and interact with each other in what appear to 

be mysterious ways. It is the knowledge of these interacting systems 

that can aid man in better understanding his natural environment. As 

these parameters are more fully determined, we should be better able to 

practice wise use of the local Earth resources. 
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ROAD LOG AND FIELD STOP DESCRIPTIONS 

R. K. Hogberg and Todd Gilmer 

Assisted by Cathy Novak and George Poch 

Assemble at Olmsted County Court House parking lot between 4th and 

5th Avenues and 1st and 2nd Streets N.W., downtown Rochester. 

0.0 

0.4 

0.5 

0.6 

0.6 

0.5 

0.2 
,,< 

Mi leage 

Field Stop I - Olmsted County Courthouse. Altitude I030±1 * 
Two items of geological interest can be observed here: 
(I) the dimension stone facings, patio blocks and curbings, 
and (2) a major steep slope at the southeastern part of 
the property. 

The rock veneer facings are mostly of grayish orange 
with lesser amounts of moderate pink, banded Oneota Dolomite 
that was quarried and processed near Mankato, Minnesota. 
Both the pinkish gray patio blocks, curbing and other facings 
and the brownish black decorative south wal I are of granites 
quarried and processed near St. Cloud, Minnesota. 

A major change in ground levels of about 17 feet was 
measured from 3rd Avenue to 5th Avenue along 2nd Street. 
The steep slope reflects northeasterly and northwesterly 
breaks in the bedrock sequence. It is about 40 feet down 
to the St. Peter-Shakopee contact on the Courthouse property. 

0.0 

0.4 

0.9 

1.5 

2. I 

Turn left and proceed easterly on 2nd St. N.W. 

Turn right and proceed southerly on South Broadway (U.S. 63) 

Cross bridge spanning Zumbro River 

Cross intersection with U.S. 14 

Distinct upward slope of road surface of U.S. 63 caused 
by displacement within northeasterly trending fault 
zone. Also note approximately 45 foot high eastward 
facing exposure of St. Peter Sandstone & Glenwood Formation 
and about 3 feet of Platteville Formation. 

2.6 Distinct upward slope of road surface of U.S. 63 caused 
by displacement within northeasterly trending fault zone 

2.8 Turn left onto 3rd Avenue S.E. 

All altitudes are in feet above mean sea level. 
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2.85 Turn right into parking lot of Golden Hill School 

Field Stop 2 - Golden Hill School pedestrian bridge. Altitude 1075±2 
The relative displacements of the bedrock blocks can be seen 
from this viewpoint. Ve rti cal displacements up to about 75 
feet occur between adjacent blocks within the Rochester metro
politan area. However, most vertical displacements range 
between 5 and 25 feet . The topographic divide to the south, 
which separates the upper tributaries of the Root River and 
the Wil low Creek includes altitudes as high as 1325 feet. 
Ephemeral lakes covered parts of the present Willow Creek 
valley and fine sediments collected on the lake floors during 
the period from about 25,000 to 30,000 years ago. 

2.9 

3.1 

3.3 

3.65 

3.95 

4.3 

4.8 

4.9 

5.1 

5.25 

5.55 

6.05 

6.15 

6.75 

6.95 

Turn right and proceed northerly on 3rd Avenue S.E. 

Distinct downward s lope of road surface just south of 
21st Street intersection 

Note downward slope of road surface about 200 feet south 
of the 19th Street intersection 

Distinct upward slope of road surface immediately south 
of Olmsted County Highway Building 

Cross U.S. 14 

Note upward slope of road surface 

Cross Minnesota 269 or 4th Avenue S.E. 

Cross bridge spanning Zumbro River 

Note downslope in road surface between Center and 1st St. N.E. 

Cross railroad tracks and travel northward along west 
bank of Zumbro River 

Cross 7th Street N.E. and continue northward on West 
Silver Lake Drive 

Turn right and proceed northward on N. Broadway (U.S. 63) 

Observe 9-foot high concrete S i 1 ver Lake Dam when crossing 
bridge over the Zumbro River 

Exposure of St. Peter Sandstone to right (eas t) 

Exposure of St. Peter Sandstone on left (west) 
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Back to right is large exposure of the upper part of 
the St. Peter Sandstone, the Glenwood Formation and 
lower part of the Platteville Formation 

Cross Olmsted 124. Just north of Olmsted 124 is a small 
quarry exposing the upper part of the Shakopee Formation 

Exposure of St. Peter Sandstone just south of mobile 
home park entrance 

Road cut to left (west) 

Field Stop 3 - Section 12, Cascade (N. u.S. 63). Altitude 1044±1 
At this road cut we can observe displacements along a north
westerly trending fault zone. We can only observe the 
southern part of the zone for the northern part has been 
eroded and is covered. A series of vertically displaced 
rock sections can be del ineated in this road cut by observing 
the vertical displacements and tilting of the rock blocks 
composed of the St. Peter and Glenwood Formations. A five
foot brecciated or broken zone probably marks the central 
part of the fault zone. Vertical displacements to 5 feet 
have been measured at this road cut. 

10.35 

10.85 

11.65 

12.50 

Continue northward on u.S. 52. Exposure to left (west) 
exhibits upper St. Peter and lower Glenwood Formations 

Exposure of Shakopee Formation on right (east) 

Turn left and proceed westerly on Olmsted 14 

Turn right and park near entrance to Goldberg Quarry 

Field Stop 4 - Goldberg Quarry. Altitudes from about 923 to 1013 feet 
After parking vehicle near entrance to quarry, walk approxi-
mately 500 feet westerly along Olmsted 14 to viewing point. 

Looking to the northeast one can see about 90 feet of the 
Shakopee Formation. It is overlain by about 10 feet of St. 
Peter Sandstone and capped by 5 to 15 feet of gravel-bearing 
sand and/or by 3 to 5 feet of silt. A Seaton soi 1 was 
developed on the uppermost silts under hardwood forest envi ron
mental conditions. 

A northeasterly trending fault zone cuts through the 
rocks of the old "workings" just below the view point and con
tinues to the northeast where it is marked by a valley. A 
northwest trending fault zone displaces the bedrock between 
the view point and the first house to the west. 

13.lf Turn right and proceed westerly on Olmsted 14; exposure 
on right (north) is of the Shakopee Formation 



0.3 

0.6 

0.25 

0.4 

0.2 

0.4 

0.55 

0.50 

0.45 

0.25 

2.00 

13.7 

14.3 

14.55 

14.95 

15.15 

15.55 

16. I 

16.6 

17.05 

- 16 -

Road cut on left (south) exposes St. Peter Sandstone 

Dip in road surface marks northerly trending fracture 

Turn right and proceed northerly on Olmsted 112 

Approximately 1,000 feet to left (west) observe ridge 
of St. Peter Sandstone 

To right (east) exposure of St. Peter Sandstone 

Turn left and proceed westerly on Olmsted 154 

Entrance road to Rochester Sanitary Landfill 

Exposure of poorly sorted gravel-bearing sand in two 
road cuts 

Turn left (south) into entrance to sand and gravel pits 
opposite Castle Moors Mobile Home Park 

Field Stop 5 - Riess Sand and Gravel Pit. Altitudes 1015 1 to 1045 1 

This pit exhibits much younger geologic materials than we 
observed at Field Stop 4. In the pit is exposed what may be 
considered a representative sequence of glacial materials for 
Olmsted County. The glacial sequence, from top to bottom, is: 
clayey silty sand (till) with layers of sand and silt; cobble
and boulder-rich sands; and a well-sorted gravelly sand. 
Calcite (CaC0 3) cemented bodies (conglomerate) occur in the 
upper part of the pit. The pebble- to boulder-size particles 
consist of a multitude of different rock types. 

Approximately midway along the eastern pit wall is an 
approximately 15 foot wide and 3 to 5 foot deep sink hole. 
Gravelly sand has collapsed into a solution cavity in the 
underlying Shakopee Formation . 

. A Salida soil has developed on the poorly sorted gravelly 
surface sands under prairie conditions. 

17.3 

19.3 

Turn left and proceed westerly to U.S. 52 

Turn right onto U.S. 52 and proceed northerly; on right 
(east) is a gravel pit similar to Riess Sand & Gravel Pit 

Field Stop 6 - Section 20, Oronoco (N. U.S. 52). Altitude 990±1 
This road cut exhibits in detail the rock types and the 

fossils that occur within them. At a point about 8 feet above 
road level is a large, approximately 30 inches in diameter 
and 20 inches high algal mound; an algal mat sequence can be 
seen just south of the mound and within a continuation of the 
same bed. Two green tinted dolomite beds aid in deciphering 
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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. 
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Drive no~th to crossover opposite Oronoco Liquor Store 
and turn left and proceed south on U.S. 52 

Cross Olmsted 154 intersection 

Cross Olmsted 14 (Douglas Rd.) intersection 

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 

A 10 to 40 foot road cut to left (east) exhibits 20 
to 30 feet of gravelly sand overlain by loess 

Small borrow pit with 3 t o 5 feet of till overlain by 
a layer of loess 

Entrance to Minnesota State Highway Department 
District 6 Hqts. 

37th Street overpass; access road to IBMls Rochester plant 

19th Street overpass 

Turn right and proceed westerly on U.S. 14 

Cross intersection with 7th Street N.W. 

Turn right and proceed westerly 

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 1 to 1080 1 

This field stop is well marked by an approximately 45 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 
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distinctive weathered shapes--horizonta1 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. 
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Turn vehicle around and proceed easterly to entrance 
road to U.S. 14 

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 

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

Turn left and proceed southerly on Olmsted 104 

Stop, cross Olmsted 34, continue southerly 

Deeply dissected upland area 

Road bank exposure of lower Galena Formation on left (east) 

Road crosses hillocky sand and gravel ridge 

Stop, turn left and proceed easterly on Olmsted 25 

Road cut exposes Platteville Formation 

Cross intersection with Mayowood Rd. S.W. 

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

Turn left into Historic Center parking lot 

Field Stop 8 - Historic Cen te r & Museum. Altitude 1030i2 
Beneath the valley floor at this location is an 

approximately 30 to 40 foot thickness of unconso1 idated 
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 
1 ike 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 demonstrat i ng two types of geophysical methods: 
electrical resistivity and seismic refraction. Two variations 
of the electrical resistivity method may be used: (1) vertical 
sounding to determi ne 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. 
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Return to Olmsted 25, turn left and proceed easterly, 
turn right (south) onto U.S. 52 entrance road 

Turn right and proceed southerly on U.S. 52 

Cross bridge spanning Zu mb ro River 

Road cwt exposes Platteville Formation on right (west) 

Beginning of Decorah Formation exposure 

Turn left (east) into crossover area and park 

Field Stop 9 - Golden Hill Roadcut, S. U.S. 52. Altitude 1150t l 
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 
(till) fills the channel; silt-rich materials cap both the 
infilled till and the bedrock surface. 
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Turn left and proceed southeaste r ly on U.S. 52 

Observe northeasterly trending fault zone 

Turn right and proceed southerly on U.S. 63 

Turn left and proceed southerly on Olmsted 20 
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Turn left and proceed easterly on gravelled road to 
Kastler Pit 

Field Stop 10 - Kas t ler Sand & Gravel Pit. Altitudes 
1130 to 11501'2 

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 local ity an "Ice Age ll 

meltwater stream flowed within a fissure of the glacial 
ice, deposi t ing 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 
(oxidize~ 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 1 imestone 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 s and 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 11431'1 

In this road cut can be observed the contact of 
the Cummingsvi11e and Prosser members of the Galena 
Formation. The alternating shale and sha1ey limestone 
beds of the Cummingsvi11e grade upward into the thin
bedded limestones of the Prosser. Several types of 
fossils can be collected from the Cummingsvi11e 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 
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Overpass for Rochester Municipal Airport access road 

Interseciion 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 Stewartvil Ie 
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 Ilcover'l 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 I 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, vi llage of Marion 

Predmore turnoff to left (north) 

Turn right and proceed southerly on crushed rock-surfaced 
roadway 

Field Sto s 13 and 14 - McConnell and M ley 
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 mil lion 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'VVi~\' qtartz type and a dull tan 
weathered chert type. 

Large " s l ab-shaped" blocks of purpl ish red to 
dark gray conglomerate containing the small pebbles 
described at Field Stop 13 occur in the field near 
the road intersecti on at Field Stop 14. Extensive 
concentrations of similar iron-rich materials have 
been mined in certain areas to the southeast in 
Fillmore County. 

Continue east on crushed rock-surfaced roadway 

Turn right and proceed southerly; park in field road 

Field Stop 15 - Burnap proeerty (Orion Twp.) 
Altitude 1300 7 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 overl ie 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 1-90 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 
overl ie about 38 feet of gravelly sands. Within this 
particular bedrock block about 10 feet of St. Peter 
Sandstone overl ies the Shakopee and Oneota Formations 
which aggregate about 315 feet in thickness. 

Three test weI Is have been dril led at this local
ity: (1) a shallow lysimeter installation, (2) a 
shallow monitor well (drift aquifer) and (3) a deep 
mon i tor we 11 (Oneota-Jordan aqu i fer). The obj ect i ves 
of all three are to measure the changes in altitude 
of the water levels, to test and evaluate sampl ing 
and measuring techniques and to test the water qual ity 
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 qual ity from 
the deep or Oneota-Jordan aquifer. 

Return to Courthouse. 

- End -
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