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INTRODUcrION 

The geologic history and correlation of Upper Cambrian and Lower and Middle 
Ordovician rocks in the Upper Mississippi Valley area have long been the subject 
of study and controversy. As with all things the development of new information 
and new ideas provides a basis for review and for' change or' r'eti,rement of tradi
tional concepts. This field trip is intended to acquaint visitors to the Upper 
Mississippi Valley area with the Lower Paleozoic rocks of the area and to review 
some of the more pertinent changes in interpretation and cOI'I'elation that have 
taken place over the past 20 years. Due to the limitations imposed by time and 
distance only selected outcrops can be visited. Many other exposures that demon
strate the principles described here, often to much better advantage, occur out
side the route area. 

The ideas and concepts fOI'mulated prior to 1935 a.nd which weY'e integrated 
in the guidebook to field trips for the Ninth Annual Field Conference of the 
Kansas Geological Society (1935) and in a paper by Twenhofe1 et al (1935) pre'
vailed up to about 1950. Since 1950, and especially Since about 1960, there 
has been a resur gence of interest in the Cambrian and Or'dovician rocks of the area, 

These rocks were the subject of several articles of Field Tr'ip Number 2 for 
the Geological Society of America in 1956 (Sloan) when it was held in Minneapolis, 
Minnesota, New information and ideas pr'ovided by studies that have been completed 
since that time but especially in the past 20 years serve as a basis for reeval-, 
uation of former concepts. A partial listing of these studies includes Starke 
(1949), Boebel (1950), Raasch (1951, 1952), Raasch and Unfer (1964), Templeton 
(1951), Ericson (1951), Ahlen (1952), Boardman (1952), Berg (1954), Andrews (1955), 
Dapples (1955), Nelson (1956), Bell et al (1956), Heller (1956), Kr'aft (1956), 
Farkas (1958), Dr'iscoll (1959), Shea (1960), Buschbach (1960), Emrich (1962), Tem-, 
pleton and Willman (1963), Ostrom (1964a, 1964b, 1965, 1966, 1969), Ostrom and 
Slaughter (1969), Davis (1966a, 1966b, 1969), Melby (1967), Morrison (1968), and 
Asthana (1969). 

This conference provides the opportunity to examine and judge first hand 
some of the field data pertinent to reV1S10ns in interpretation and correlation 
of the Lower Paleozoic rocks of the area. In addition there are included two 
papers that summarize some of these changes. The subject matter of these papers 
deals with histor'ical interpr'etation and with classification and correlation. 
Subjects covered are cyclical sedimentation (Ostrom), and classification and 
correlation of the Prairie du Cbien Group (Davis)" For detailed discussions the 
reader is referred to the original works. 

Geologic and geographic orientation for the field trip is provided by the 
geologic map (Figur'e 1), the glacial deposits map (Figure 2), the map of the 
buried Precambrian surface (Figure 3), the str'atigraphic column (Figure 4), and 
by highway maps (Figures 5 and 6). 

The Committee gratefully acknowledges the comments and suggestions of George 
F. Hanson, Cbairman of field trips for the annual meeting of the Geological So
ciety of America, 1970. The patience and resourcefulness of Roger Peter's who 
dr'afted the outcrop diagrams and assisted with other drafting chores and the 
capable secretar'ial services of Mrs. Adeline Colvin and her assistants Mrs. Beth 
Czerwonka and Miss Marilyn Gabel are also acknowledged. 

M.E.O" 
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SHOR I GEOLOGIC HISTORY OF WISCONSIN 

The bedrock of Wisconsin is separated into two major divisions: (1) older, predominantly 
crystalline rocks of the Precambrian Era, which were extensively deformed after their deposition 
by movements of the Earth's crust; and (2) younger flat-lying sedimentary rocks of the P~leozoic. 

The Precambrian Era lasted from the time the earth cooled, over 4,000 million years ago, 
until the Paleozoic Era which began about 500 million years ago.. During this vast period of 3,500 
million years sediments 1 some of which were rich in iron and which now form our iron ores, were 
deposited in ancient oceans, volcanoes spewed forth ash and lava, mountains, were built and de
stroyed, and the rocks of the upper crust were invaded by molten rocks of deep-seated origin .. Only 
a fragm~taIY record of these events remains but, as tree stumps attest the former presence of 
forests, the rocky roots tell the geologist of the former presence of mountains. 

At the close of the Precambrian Era most of Wisconsin had been eroded to a rather flat 
plain upon which stood hills of more resistant rocks as those now exposed in the Baraboo bluffs .. 
There were still outpourings of basaltic lava. in the north and a trough formed in the vicinity of 
Lake Superior in which great thicknesses of sandstone were deposited .. 

The Paleozoic Era began with the Cambrian Period, the rocks of which indicate that Wis·· 
consi~t"was twice submerged beneath the sea" Rivers draining the land carried sediments which 
were deposited in the sea to form sandstones and shales. Animals and plants living in the sea 
deposited calcium carbonate and built reefs to form rocks which are now dolomite

1
-a magnesium

rich limestone.. These same processes continued into the Ordovician Period during' which, as in"' 
dicate.d by the rocks, Wisconsin was submerged three more times.. Deposits built up in the sea 
when the land was submerged were partially or completely eroded at times when they were sub
sequently elevated above sea leveL During the close of the Ordo'lician Period, and in the suc
ceeding Silurian and Devonian periods, Wisconsin is believed to have remained submerged .. 

There are _ no rocks outcropping in Wisconsin that at'e younger than Devonian" Absence of' 
this part of the rock record makes interpretation of post-Devonian geologic history in Wisconsin 
a matter of conjecture" Available evidence from neighboring areas, w_here younger rocks are pres"' 
ent, indicates that towards the close of the Paleozoic Era, perhaps some 250 million years ago, 
a period of gentle uplift began which has continued to the present.. During this time the land sur
face was carved by rain, wind and running water" 

The final scene took place during the last million years when glaciers invaded Wisconsin 
from the north and sculptured the land surface" They smoothed the hill tops, filled the valleys 
and left a deposit of glacial debris over all except the southwest quarter of the State where we 
may now still see the land as it might have looked a million years ago" 

Prepared by U. of W Geological and Natural History Survey, 1963. 
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SHORT HISTORY OF THE ICE AGE IN WISCONSIN 

The Pleistocene Epoch or "Ice Age" began about 1,000,000 years ago which, 
in terms of geologic time, is a very short time ago. There were four separate 
glacial advances in the Pleistocene each followed by an inter-glacial period 
when the ice receded. The fourth glacial stage is called the Wisconsin Stage 
because it was in this State that it was first studied in detail. 

The glaciers were formed by the continuous accumulation of Snow. The snow 
turned into ice which reached a maximum thickness of almost two miles. The 
ice sheet spread over Canada and part of it flowed in a general southerly 
direction toward Wisconsin and neighboring states. 

The front of the advancing ice sheet had many tongues or "lobes" whose 
direction and rate of movement were controlled by the topography of the land 
surface over which they flowed and by the rates ·of ice accumulation in the 
different areas from which they were fed. 

The ice sheet transported a great amount of rock debris called "drift". 
Some of this was deposited under the ice to form "ground moraine" and some was 
piled up at the margins of the ice lobes to form "end moraines". "Drumlins" 
are elongated mounds of drift which were molded by the ice passing over them 
and hence indicate the direction of ice movement. 

The pattern of end moraines, in red, shows the position that was occupied 
by four major ice lObes. One lobe advanced down the basin of Lake Michigan, 
another down G~een Bay, a third down Lake Superior and over the northern peninsula 
of Michigan and yet a fourth entered the state from the northwest corner. The 
well··known "Kettle Moraine" was formed between the Lake Michigan and Green Bay 
lobes. As the ice melted the drift was reworked by the running water. Large 
amounts of sand and gravel were deposited to form "outwash plains"; pits were 
formed in .the outwash where buried blocks of ice melted and many of these are 
now·occupied by lakes. 

The action of the ice profoundly modified the landscape, smoothing off the 
crests of hills and filling the valleys with drift. In some places it changed 
the course of rivers forcing them to cut new channels such as that of the Wisconsin 
River at the Dells; elsewhere it dammed the valleys to create lakes such as those 
of the Madison area. 

During recent years there have been intensive studies made of the polar 
ice caps, and methods have been developed for dating glacial events from the 
radioactivity of the carbon in wood, bones, etc. which are fOlmd in many of 
the deposits. The results of these studies are causing many previously accepted 
concepts to be changed or challenged. 

We once thought·that there were rather extensive glacial deposits older 
than Wisconsin age in the State, but age determinations do not support this. 
It was also thought that the ice left Wisconsin some 20,000 years ago but a 
forest at Two Creeks in Manitowoc County was buried under an advancing ice 
tongue only. 11,000 years ago. Evidence is accumulating to indicate that ice 
may have occupied the so-called "Drift less Area" of the southwestern part of 
the State which hitherto has been held to be unglaciated. 

Most scientists now believe that the cause of the Pleistocene "Ice Age" 
was due to variations in the solar energy reaching the earth, but how these may 
have occurred .. is still a matter of conjecture. We are still in the Ice Age and 
it is anybody's guess whether future millenia will see the melting of the ice 
caps and the slow drowning of our coastal cities, or the regrowth and once 
more the inexorable advance of the glaciers. 

Prepared by the University of Wisconsin Geological & Natural Histo~ Survey, August 1964 
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SEDIMENTATION CYCLES IN THE LOWER PALEOZOIC ROCKS OF WESTERN WISCONSIN 
by 

Meredith E .. Ostrom* 

INTRODUCTION 

10 

Lower' Paleozoic r'ocks of the Upper Mississippi Valley area have long been 
recognized as cyclic. In 1964 the author discussed previous wor'k and presented 
his own conclusions on the basis of a re-study of the area. The following dis
cussion is based primarily on the former presentation but does include more 
recent observations. It has been pr'epared for the Cambro-Ordovician field trip 
of the 1970 Geological Society of America annual meeting. 

Four major lithotopes are present in the Lower Paleozoic rocks of the 
Upper Mississippi Valley. These are: (1) thick-bedded, medium to coarse-' 
grained, well-'sorted, and cross-bedded quar'tzar'enite; (2) medium to thin-bedded, 
r'eworked quartzarenite char'acterized by alternating poorly-sorted sandstone 
which is commonly burrowed, calcar'eous, slightly glauconitic and shaly and of 
well-sorted, medium to coarse-grained sandstone; (3) shale or argillaceous 
thin-bedded sandstone that is fine--grained, glauconitic, and shaly with minor 
carbonate; and (4) carbonate or' sandy or silty carbonate or calcareous silt
stone. Each lithotope is inter'preted as the manifestation of a different and 
distinct mar'ine shelf sediment zone which has its analogue in recent sediments 
such as those of the Northwest Gulf of Mexico (Van Andel and Curray, 1960) .. 

Previous investigator's r'ecognized the broad cyclic pattern in the Lower 
Paleozoic rocks of this area and descr'ibed them as an alternating sequence of 
carbonates and sandstones but relationships of beds and the implications of 
these relationships wer'e only poorly known and descr'ibed.. Berg, Nelson, and 
Bell (1956) recognized four pr'incipal lithotopes which occur' repeatedly in the 
Upper Cambrian r'ocks of Southeastern Minnesota and which coincide approximately 
wi th those descr'ibed in this paper'. The major differences between their work 
and this paper is in interpretation and in expansion to include the Lower and 
Middle Ordovician rocks of the area .. 

Ber'g et al (op" cit.) inter'preted the Mt. Simon through Galesville forma
tions as a record of a " ..... relatively simple tr'ansgressive-r'egressive cycle of 
mar'ine sedimentation act'oss an ar'ea of moderately low relief'. fI The nearshore 
depOSits of the transgressive and regressive phases of their cycle consist of 
medium to coarse-grained quartzose sandstones which are, respectively, the Mt. 
Simon Formation and the Galesville Member of the Wonewoc Formation. In their 
opinion the Galesville is topped by a disconformi ty which they attr'ibute to 
pre-Fr'anconia er'osion and which they, at least in part, believe is responsible 
for r'egional thinning of the underlying rocks .. 

In the pr'esent study no evidence for disconformity of the Galesville and 
overlying Ironton Sandstone was found: their contact is transitionaL However', 
the basal contact of the Galesville is clearly one of disconformity which re'
suIted from pre-Galesville erosion.. Thus, it is appar'ent that both the Mt. 
Simon and Galesville sandstones are nearshore deposi ts of transgressive phases 
of two separate cycles .. 

*Associate State Geologist, Wisconsin Geological and Natural History Survey, 
Universi ty Extension" 
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In the overlying rock section the quar'tzar'eni te lithology is repeated 
three more times as the' Jordan Sandstone, New Richmond Sandstone, and St, Peter' 
Sandstone. There is a major widely recognized unconformity at the base of the 
St, Peter' (Dapples, 1955) and a minor unconformity at the base of the New 
Richmond (UlI'ich, 1924; Andrews, 1955; Davis, this publication). The contact 
at the base of the Jordan Sandstone has not been positively identified from 
outcr'ops as disconformable although it commonly is sharp and is marked by a 
distinct lithologic change from sandy andlol silty carbonate below to quar'tz
ar'eni te above, Studies of well cuttings suggest that in the subsurface 
(Figur'e 17) this contact is unconformable. 

These data and the regular and repetitive occurrence of other lithotopes 
suggested that there might be a br'oad and pledictable cyclical pattern of rock
type occurrence and contact relationships which would reflect a cyclical pattern 
of sedimentation different than that described by Berg et al (1956), Subsequent 
examination revealed this to be true (Ostrom, 1964) as shown by the fact that 
each of the five quartzarenites which occur in the Lower' Paleoz9ic section of 
this area is commonly unconformable with underlying r'ocks and the contacts are 
commonly marked by an erosion surface mantled by quartzose sandstone. Further'-' 
more, each of the sandstones is separated by a similar' sequence of rock units. 
The close similaI'ity of cycles with r'egald to contact relationships and arrange
ment of lithotopes led to the interpr'etation that they r'eflect a tectonic and 
deposi tional history characterized by repetition of similar tectonic and depo·· 
sitional events.. The tectonic events are believed to have been, in the simplest 
context, periodic uplifts and downdrops of the Wisconsin Dome which caused 
per'iodic fluctuations in sea level, each one r'ecording the tectonic activity 
by cyclic deposition of the various lithotopes as the sediment zones migrated 
over the shelf, 

THE LITHOLOGIC CYCLE AND LITHOTOPES 

Lithologic Cycle 

A lithologic cycle is a r'ecur'l'ing sequence of str'ata consisting of several 
lithotopes a,lI'anged in the same order. Lithologic cycles r'ecord a definite 
series of physical conditions and geologic events which recUl'l'ed in the same 
order' with only minor' variations. In the Cambrian and Ordovician rocks of the 
Upper Mississippi Valley ar'ea the cycles ar'e asymmetrical because the success
ion of lithotopes in the tlansgressive ordel does not match that of the re'" 
gressive order. Asymmetry here is attributed mainly to post-'depositional ero
sion 01' variations in the source area and sediment supply 01' the distribution 
patter'n of reworking and dispersing agents. 

Four major lithotopes which recur in the same sequence in five lithologic 
cycles, as shown in Table I, are recognized in the Upper Cambrian and Lower 
and Middle Ordovician rocks of the Upper Mississippi Valley area. The four 
lithotopes are: (1) quar'tzarenite, (2) rewor'ked quartzarenit,e, (3) argillaceous 
sandstone or shale, and (4) carbonate. The lithotopes are believed to have 

fur-med in different sediment zones located on a mar'ine shelf and oriented approxi
mately parallel with the shoreline. The sediment zones al'e roughly analogous to 
the zones descr'ibed by Curray (1960) and Van Andel (1960) for Recent sedimf'nts 
in the Northwest Gulf of Mexico which, in a seaward dir'ection, al'e the high 
energy littoral zone of sands, the slow or nondepositional ~ of reworked 
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Table 1" CoX'relation of lithologic cycles with lithotopes, shelf sediment 
zones, and 1i thostratigraphic units .. 

LITHOTOPES 

C'a.rbona.te 

V 
Argillaceous' Sandstone 

and/or Shale 

Reworked Quartzarenite 

Quartzarenite 

Carbonate 

IV 
Argillaceous Sandstone 

and/or Shale 

Reworked Quartzarenite 

Quartzarenite 

Carbonate 
00 

fj 
0 III and/or Sha.le 
>< 
0 

Reworked Quartzarenite 

Carbona.te 

Argillaceous Sandstone 
II and/or Shale 

Reworked Quartzarenite 

Quartzarenite 

Carbonate 

I 'Argilla.ceous Sandstone 
and/or Shale 

Reworked Quartzarenite 

Q.ua.r-tzarenite 

SHELF 
SEDIMENT ZONES 

Biogenic 

Depositional Shelf 

Nondepositional Shelf 

Littoral 

Biogenic 

Depositional Shelf 

Nondeposit1onal Shelf 

Littore.l 

Bloge.."l.ie 

Depositional Shelf 

Nondepositional Shelf 

, ., 

Biogenio 

Depositional Shelf 

. -'SheH 

Littoral 

Biogenic 

Depositional Shelf 

Nondepositional Shelf 

Littoral 

i & 

j 

Glenwood 
Flu. 

~ 

Sh&kopee 
Flu. 

LITHOSTRATIGRAPHIC 
UNIT 

Sinnipee Gp .. 

Harmony Hill 
}!br. 

Nokomis Mbr. 

St. Peter Pm. 

I Wil1o~ River Mbr. 

New Riohmond Mbr. 

IH~CitY Subm. --
- Mbr. 

",md Ridge Subm. 
i cko"," ·Rid"e Subm. 

Hill Sunset Point Subm. 
Mbr. 

.lordAn "" 
St. 

I· Black Ea.r1;h 
-Lod'-

le.wrence Mbr. 
Flu. ~ 

Tunnel Lon:?~ City Rock '0 Flu. 
Gp • Flu. --=-

Ironton Mbr. 
'l'lonewoc 

Flu. Galesville Mbr. 

Flu. 

Eau C la,ire Fm. 

Mt. Simon Fm. 
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alter'nating sands and muds, the shelf depositional zone of fine-grained clastics 
and the ,£iogenic ~ of calcareous "1'eefsn

-,,---' 

The extent to which a deposit in a given sediment zone can develop depends 
upon the coincidence of many factors, chief among which al'e sediment souI'ce, 
sediment supply, energy, sui tabili ty of receiving area, and sediment distr'ibu
tion pattern.. Variations in these factor's are reflected in the relationships of 
the resultant Ii thotopes. 

The littoral sediment zone exhibits the greatest stability in terms of 
energy and location chiefly because curr'ent and energy conditions in this zone 
are consistent and high and because its landward boundary is r'elatively stable .. 
Distribution and size of the other zones which have lower ener'gy levels is 
subject to the vagar'ies of available energy and dist!'ibution patte:r'n of' !'ewo!'k
ing and dispersing agents.. Where these conditions are stable there is minor 
shifting of zones, thus little mixing of sediment type.. Under fluctuating con
ditions deposits of differ'ent zones will be intermingled .. 

Quartzarenite Lithotope 

The quar'tzar'enite Ii thotope which is the basal unit of each cycle is repre
sented by the Mt .. Simon, Galesville, Jordan, New RiChmond, and St .. Peter sand
stone formations. This lithotope is characterized by thick bedding, Uniform 
Ii tho logy and mineralogy, and cross bedding.. Lithologically, the lithotope con-' 
sists mainly of well-sorted, clean, fr'iable, medium and fine-grained sandstone. 
The basal few feet may locally contain coarse and very coarse sand, granules, 
pebbles and cobbles.. In the base of the Mt .. Simon and St. Peter sandstones 
coar'Se materials may locally be more abundant than in the other quartzarenites. 

Mineralogically, the quartzarenite lithotope consists chiefly of quartz 
sand grains with an exception shown by a recent stUdy done by Virendra Asthana 
(1968) supported by the Wisconsin Geological Survey which indicates the Mt. 
Simon Sandstone of the initial cycle contains up to 40 percent feldspar grains 
with an aver'age of 18 percent.. Previous studies (Tyler' et aI, 1940; Stauffer 
and Thiel, 1941; Potter and Pryor, 1961) indicate lower feldspar values with a 
maximum repor'ted value of 22.5 percent (Potter and Pryor, 1961) and an average 
of about 3 per'cent. Heavy ininer'als common to this lithotope are magnetite, 
ilmenite, leucoxene, ziI'con, tourmaline, and garnet. The amount .of garnet is 
generally less than 5 percent of the total heavy mineral content. 

Fossils ar'e rare or' absent in the quartzarenite lithotope.. Where present 
they tend to occur either in the basal few feet or' near the top. 

The quartzar'enites occur as blankets of sand which gr'ade into fine-gr'ained 
shaly sands and carbonates laterally to the south and east across the craton in 
the dir'ection of the Appalachian Geosyncline as is illustrated in Figur'e 7 .. 
Directional indicator's show that current dir'ection at the time and place of de" 
pOSition of the quartzarenites was predominantly to the southwest and south 
(Figure 8). Locally quartzareni tes tend to thicken in basins such as the 
Illinois BaSin and to thin over highs such as the Wisconsin Dome .. 
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Figure 7. North-south generalized cross section showing relationships of 
pre-Cincinnatian Paleozoic strata from Lena, Wisconsin to Pulaski, Tenn" 
Vertical scale is much exaggerated and is intended to show relative thick
ness, inferring a general time relationship.. Section is approximately 
1200 miles long.. Prepared from sample studies of Wisconsin wells and from 
published logs from Illinois (Workman and Bell, 1948), Missouri (Grohskopf, 
1955), and Tennessee (by Freeman, in Dott and Murray, 1954), 

APPROXIMATE SOUTHERlY U~IT OF: 
St Peter Sandstone ~,; 

A hypotheticoL 
51. Peter shoreline 
(Dapples 19:;5) .,- .... ----

New Rictllllond 55 

Jordon Sandstone '''''-, .. ,_,,;' 

Galesville Sandstone 

Oi ro etion of 

Sodimellt Transport / 

f , 

Figure 8. Map indicating approximately southerly limit of occurrence of 
quartzarenites, Limit is interpreted to indicate approximately shoreline 
configuration at time of deposition of sands which formed earliest depOSits 
of these formations ,. Dominant transport directions, as determined from 
CurTent lineation and cr·oss-bedding mea surement s, are indica ted by arr'ows, 
Limits of Galesville, New Richmond, and St .. Peter sandstones modified from 
Workman and Bell (1948), Emrich (1962), Powers (1935), and Dapples (1955). 
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The basal contact is commonly sharp and may be marked by lithologic change .. 
The relationship of the quartzarenites with underlying beds is commonly uncon
formable and may be angular which is interpreted to indicate erosion prior to 
their deposition. 

The contact with the overlying lithotope is commonly transitional but may 
locally be sharp and distinct, The upper contact is placed appr'oximately where 
there is a distinct change from thick bedding to thinner' and uniform bedding 
and/or' where there is evidence of reworking of bottom materials.. The succeeding 
lithotope may locally be well-cemented with car'bonate in which case it is mar'k
edly more resistant to weathering than is the underlying massive sandstone and 
tends to form a prominent ledge. 

The quartzar'eni te Ii thotope is believed to have developed in the littoral 
sediment zone which is defined to include the sediments of the beaches, barr'iers, 
spi ts and nearshore zone along a coast.. A moder'n analogue to this li thotope is 
forming in the littoral sediment ZOne of the Northwest Gulf of Mexico (Van 
Andel and Curray, 1960). 

Formation of these blanket-type deposits of sand is attr'ibuted to the 
coalescing of ,a continuous series of littoral sands which migrated over' a 
shallow marine shelf during progressive subsidence (Cur'X'ay, 1960; DuBois, 1945; 
Dapples, 1955; Fr'eeman, 1949; Calvert, 1962; Ostrom, 1964)" Sediment delivered 
to the sea by rivers, together with sediment eroded hom the shore by the trans
g'I'essing sea, is winnowed and I'edistr'ibuted by waves and currents" The coarser 
fraction, conSisting of sand, is distributed in the littoral zone by waves and 
longshore cUI'I'ents Similar to those of the Northwest Gulf of Mexico which par'allel 
the shoreline. The finer fraction is carried farther out on the shelf and is 
depOSited accor'ding to the distributing pattern of marine dispersing agents. 

The width of the littoral zone, in a seaward dir'ection, in the present-day 
Nor'thwest Gulf of Mexico is shown at a maximum of about 10 miles by Van Andel 
(1960) and includes the high energy surf zone and turbulent zone down to a depth 
of 6 fathoms off the Texas coast, Movement of sand parallel to the shoreline in 
the littoral drift system is r'eported out to depths of 60 to 80 feet (Johnson, 
1956) • 

The seaward limit of depOSits of the littoral sediment zone at the time 
of maximum regression can be mapped and is interpreted to indicate approximately 
the configuration of the ancient shoreline at that time as is shown in Figure 8. 

Rewor'ked Quar'tzareni te Li thotope 

The reworked quartzarenite lithotope overlies the quartzarenite lithotope 
and is r'epresented in the sequence by the upper' 20 to 40 feet of Mt, Simon 
Sandstone, the I r'onton , the lower part of the Stockton Hill Member (Sunset 
Point), and the lower part of the Glenwood Formation (Nokomis Member). Each 
is distinct and well-developed except the upper' part of the New Richmond Sand
stone. This may be explained by the fact that at many places the entire New 
Richmond is lithologically similar to the reworked quartzarenite lithotope of 
other cycles which suggests that this lithotope does in fact exist but that it 
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Mt. Simon Ss .. 
Precambrian 

Figure 9. Unconformable contact of Mt. Simon Sandstone with weathered 
Precambrian rock in a cutbank at the east side of Duncan Creek in 
Irvine Park, Chippewa Falls (Stop 1). 

Galesville Ss. 
Eau Claire Ss. 

Figure 10. Unconformable contact of Galesville Sandstone with Eau Claire 
Sandstone in quarry located in an abandoned quarry at east side of County 
Trunk Highway D about 4.5 miles southeast of Strum (Stop 4). 
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Shakopee Fm. 
Oneota Fm. 

Figure 11. Unconformable contact of New Richmond Sandstone with Oneota 
Dolomite in south face of Chicago , Burlington, and Quincy Railroad Quarry 
at north edge of Wyalusing (Stop 15). 

St. Peter Ss. 
Shakopee Fm. 

Figure 12. Unconformable contact of St. Peter Sandstone with Shakopee 
Formation in roadcut at north side of state Highway 27 about 1.5 miles 
east of Prairie du Chien (stop 13). The Shakopee is visible at both sides 
of the picture above road level. 



has not been distinguished from the quartzarenite lithotope with which it has 
been erroneously equated. 
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The reworked lithotope is compositionally and texturally transitional with 
both the overlying and underlying lithotopes, having some of ~he characteristics 
of each of them as well as possessing certain unique characteristics. Its con
tacts may be sharp and well defined or transitional and obscure. 

The reworked lithotope consists of coarse-grained quartzarenites which are 
commonly interbedded with poorly-sorted strata composed of materials ranging in 
size from clay to granules or with arenaceous carbonate strata. The inter
bedding is expressed on weathered outcrops as ledges separated by reentrants and 
reflects differences in texture and cementing character of beds (Figure 13). 

Figure 13. Outcrop expression common to the poorly-sorted reworked quartz
arenite lithotope is shown by this exposure of the Ironton Sandstone near 
Tunnel City , Wisconsin. 

The normally well-sorted coarse sandstone beds locally contain thin shale 
laminae and intraclasts. Heavy minerals are essentially the same as those which 
occur in the underlying quartzarenite, although the garnet content is commonly 
higher. The coarser grained beds are commonly cross-bedded. They may be, at 
least in part , lag concentrates formed by wave and current removal of fine
grained materials from bottom deposits similar to those of intervening beds 
which contain particles ranging in size from clay to granules. 

The poorly-sorted silty beds are thick and may contain abundant burrows. 
The mixing, reworking , and burrowing of these beds is thought to have all been 
done by the same organisms. Ripple marks are most common in finer grained beds. 
Conglomerates are of limited lateral extent and are commonly composed of intra
clasts. 

Fossils are locally common, 
grained and poorly-sorted beds. 
and of trails, and less commonly 
bites. 

especially in the upper part and in finer 
They consist of the burrows already mentioned 
of brachiopod shell fragments and of trilo-
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Contact with the underlying quartzarenite may be sharp OZ' transitional. 
The contact is placed at the base of the lowest bed indicating reworking and 
is generally based on the change upward to coarser grained sandstone that is 
better sorted in individual beds but may contain mater'ials ranging in size from 
clay to granules. These str'ata ar:e generally silty and somewhat calcareous, and 
may contain fer'Iuginous cement, fossils, glauconite, pyrite, and beds of shale, 
dolomite, and conglomerate" 

The reworked lithotopes ar'e commonly thinnest over positive features such 
as the Wisconsin Dome and Ar'ch and tend to thicken into intr'acratonic basin 
areas. For example, the Ironton Formation shows an incr'ease of fr'om zerO feet 
over' ,the Wisconsi1l Ar'ch in south-central Wisconsin to about 100 feet basinward 
in northeastern Illinois (Emrich, 1962; Buschbach, 1960) and 50 feet in western 
Wisconsin (Emrich, 1962); the lower portion of the Glenwood Formatton (Nokomis) 
incr'easeS fr'om zerO feet over' the Wisconsin Arch to about 8 feet in southwestern 
Wisconsin (Ostr'om, 1969). 

Detailed examination of par'ticular units assigned to the reworked quartz,
ar'enite lithotope indicates' that some beds can be traced over broad aI'eas" 
Certain beds in the Ironton ,Formation are cited as being laterally persistent 
and as maintaining an essentially uniform thickness over distances of up to 
100 miles in west-centr'al WisconSin (Emrich, 1962). 

The reworked quartzarenite lithotope developed in a shelf zone that pro
duced vertical var'iability between beds and lateral persistence of individual 
units" Vertical ,lithologic variability is inteI'pr'eted to mean unstable and 
frequently changing ,imvir'onmental conditions" Such an area is the shelf zone 
of slow or' no deposition character:izE!d by rewoI'kE!d and al tE!rnating bE!ds of 
sand and finE!r' sE!dimE!nts ,analogous to that dE!scribE!d for, thE! Northwest Gulf 
of ME!xico, by Ourlay (1960)' and Van Andel (1960)" ' In thE! NorthwE!st Gulf of 
Mexico burr-owing or·ganisms and occasional hurricane waves r:ewoI'k b'ottom sedi
ments and mix small quantities of newly added clay and biogenous carbonate 
with the underlying older' sands" The r'esult is sands interbedded and mottled 
with clay or clayey sands" Such mixing penE!trates to a depth of up to about 
5 feet and may produce a crude graded bedding. 

Neighboring sediment zones may encroach into,the slow or no deposition 
zone of :"eworking in response to a variety of conditions related to changes 
in sediment supply and available energy and pIoduce an intermingling of 
depOSits of both zones in an alternating pattern. The energy level in the zone 
of slow or' no deposition is erratic and is subject to extremes of energy con
ditions" At times of low wave and current energy finer materials normally 
carried to more remote ar'eas of the shelf may be deposited, bottom conditions 
stabilize, benthonic animals establish themselves, and neighboring environ
ments of lower energy may encr'oach on the ar'ea, At times of high wave and 
current energy bottom sediment is churned up, finer materials are kept in 
suspension or removed, coarse materials are left behind, animals adapted to 
low-energy conditions are displaced 01' destroyed, and neighboring envir'on-' 
ments of lower energy are encroached upon. 

The zone of slow or' no deposition is, thus, seen to expand, contract, and 
shift position frequently in response to changing energy conditions causing 
intricate intermixing with deposits characteristic of neighboring environments 
which may encr'oach into and retreat from this zone" 
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Argillaceous Sandstone or Shale Lithotope 

The argillaceous sandstone or shale lithotope over'lies the rewor'ked 
quartzarenite lithotope and locally, where the latter is missing, rests directly 
on the quartzarenite lithotope.. Strata assigned to the argillaceous lithotope 
are the Eau Claire Sandstone, the Lone Rock Formation, the thin clayey sandstone 
or shale or calcareous shale in the lower part of the Stockton Hill Member and 
at the top of the "Sunset Point" (the Blue Earth Siltstone of Minnesota), a thin 
pale green clayey sandstone and calcar'eous shale at the top of the New Richmond 
Sandstone, and the Harmony Hill and Hennepin members of the Glenwood Formation .. 

The argillaceous lithotope is characterized by fine-pained sediments con
sisting of shale or silty or argillaceous sandstone.. The sand grains are pre
dominantly quartz and feldspar'. Clay may oCCur' as a green coating on sand 
gr'ains or it may be present as thin shale partings or in shale beds up to 10 01 

12 feet thick; it may also occur in the form of abundant glauconite pellets. 
Carbonate is common as cementing material or as thin beds.. The heavy mineral 
suite is dominated by garnet (the Lone Rock heavy mineral suite contains up to 
90 percent: Driscoll, 1959) with lesser amounts of ilmenite, leucoxene, tourma
li,ne, and zir'Con .. 

This lithotope is essentially uniform in composition on a regional scale" 
Variations are due chiefly to differences in shale-to··'sand ratio and locally 
in carbonate content,; 

Fossils commonly consist of fr'agmented brachiopods, trilobite molds and 
casts, and abundant burrows and trails .. 

The ar'gillaceous lithotope is commonly thin bedded or' shaly which dis
tinguishes it from the underlying lithotopes in which bedding ranges from thick 
to thin and in which shale is rare. Cross-bedding is common and is well de
veloped" Ripple marks and current lineation features ar'e locally abundant" 
Beds of intraclasts are common and consist chiefly of sandstone clasts in a 
matr'ix of fine sand, silt, clay, and glauconite cemented with carbonate. 

Regionally the argillaceous lithotopes are transitional laterally with 
car'bonates and tend to thin southward and southeastward in the direction of 
the Appalachian Geosyncline, They tend to thicken into basin areas and to 
thin over highs such as the Wisconsin Arch .. 

The environment of deposition of the argillaceous lithotope is believed to 
have been the depositional zone of the shelf located generally seaward from the 
zone of slow or no deposition ( Van Andel, 1960) .. The uniformity of texture, 
compOSition, and thickness of this lithotope over broad areas is interpreted to 
indicate a stable envir'onment having an essentially constant energy level and a 
uniform rate of sediment accumulation. Variations in this uniformity are attri
buted to nearness to neighbor'ing depositional zones or' to minor shifts of en
vir'onmental ar'eas at times of major' wave and cuu'ent activity which would cause 
inter1llingl ing with neighbo.ring deposit ional zones .. 

The sediments of the depositional zone conSist of the fine clastics winnow
ed from the river sediments and beaches and depOSited farther offshore in accord
ance with the dish'ibution pattern of marine cun'ents.. The amount of sediment 
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which accumulates is a function of sediment supply and of local shelf subsidence .. 

Present'-day deposition of fine sediment on the shelf in the Northwest Gulf 
of Mexico is limited primarily to the area beyond the littoral zone and occurs 
mainly in the middle and outer shelf areas, The pattern of dispersion of these 
sediments appears to be independent of the coarser sand distribution (Van Andel, 
1960) .. 

Carbonate Lithotope 

Formations aSSigned to the carbonate li thotope include the BonneteI'Ie 
Dolomite, St. Lawrence Dolomite, upper part of the Stockton Hill Member (Hickory 
Ridge and Mound Ridge) plus the Hager City Member, Willow River Dolomite, and 
Sinnipee Group. What may be Bonne Ter're Dolomite in this area is limited in 
distribution to the southern edge of the state near Beloit" It is a perSistent 
carbonate unit which occurs in the upper part of the Eau Claire Formation in the 
area and,which is considered to be the lithostratigraphic equivalent of the 
Bonne Terre Dolomite of Missouri. 

The carbonate lithotope is the most readily recognized of all the litho'
topes as it is characterized by carbonate rocks.. In the lower part of each 
carbonate unit sand and minor amounts of shale and/or glauconite and silt are 
generally present. Higher in the section these constituents may be totally 
absent. In other' cases, beds of shale and sand can be found thr'oughout the 
unit. Bedding is commonly medium but varies from thin to thick .. 

In this lithotope fossils 
of the other thr'ee Ii thotopes .. 
except the Sinnipee Group. 

are more diversified and plentiful than in those 
Biohermal reefs are pr'esent in all carbonates 

The carbonate lithotope maintains a uniform thickness locally and shows a 
regional thickening into basin and geosynclinal areas. In the geosynclinal 
ar'ea (Figure 7) carbonate sections appear' to be continuous and are uninterrupted 
by intervening beds of sandstone or shale. Exceptions to the local uniformity 
of thickness occur' where erosional unconformity exists between a carbonate and 
the overlying Ii thotope or' where an irregular' reef surface is buried by sediment 
of a succeeding lithotope.. Where the carbonate is succeeded by a deposit 
characteristic of a neighboring environment, as for example that of the depo
sitional shelf area, the contact is commonly transitional and even.. If the car
bonate is succeeded by a cieposit characteristic of a more remote environment of 
deposition, for' example that of the littoral zone, then the contact is likely 
to be one of unconformity .. 

Contact of the carbonate lithotope with the underlying lithotope may be 
sharp or transitional and is most often even.. Departure from this condition 
may occur locally due to variations in bottom topogI'aphy and energy and to the 
distl'ibution pattern of marine reworking and dispersing agents.. Where the co'o
tact is transitional the carbonate lithotopes may initially contain beds of ' 
quaI'tzarenite, shale, fine-gr'ained dolomite, stromatolites, intraclasts, 01' 
discontinuous thin beds of oolitic white chert indicative of shallow agitated 
waters as are the upper surfaces of the dolomite beds which may be marked by 
r'ipple marks and deSSication cracks. The vertical lithologic variability of 
the tr'ansitional beds in the base of certain of the carbonates, such as the 
Willow River Dolomite, is inter'preted to indicate intermingling of depOSits of 
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the biogenic carbonate zone with those of neighbor'ing depositional zones in 
response to changes in energy conditions and in the distribution pattern of 
marine reworking and dispersing agents" 
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Deposits having these characteristics are found in shallow-water lagoons 
and tidal areas behind algal headlands or r'eefs and differ' considerably from 
those of the open shelf such as banks or' platforms which consist almost entirely 
of carbonate mater'ial.. Sediment deposited in lagoonal ar'eas may come from four 
sources: the mainland, the algal headland, non-headland skeletal hard parts, 
and chemical precipitation" The gradation from algal headland into lagoonal 
sediments ranges from sharp to indefinite" In a sholewar'd direction the head
land may merge, with indefinite or complex interfinger'ing relations, into lime 
sands that surround small patch reefs and eventually into lagoon lime sands, 
evapori tes, or clastic sediments (Cloud, 1952)" 

The amount of terrigenous and calcareous materials that accumulate in a 
lagoon varies with supply and nearness to the mainland or the reef" In the 
area of the Great Barrier' Reef, terrigenous material commonly exceeds 90 per
cent near the mainland (Fairbridge, 1950)" In the r'eef vicinity calcar'eous 
clastic materials and chemically preCipitated lime muds may form 98 percent of 
the, totaL 

The bulk of carbonate deposition today is taking place in biogenic envir'on
ments similar to those which occur on the shelf off the east coast of 
Australia, off the southeast coast of Florida, or in the Northwest Gulf of 
Mexico (Fairbridge, 1950; HUng, 1954; Ludwick and Walton, 1957), Areas of 
active reef development in the Northwest Gulf of Mexico are located in water 
shallower than 30 fathoms (Parker and Curray, 1956; Stetson, 1953) in the zone 
of slow to no deposition and in areas of stable but unconsolidated bottom where 
all other requirements for their development exist. Ladd and Hoffmeister (1936) 
and Cloud (1952) maintain that reefs may develop upward from any stable,. pre"" 
existing platform in areas where all other requirements for their development 
exist and that they will continue to develop so long as these r'equirements are 
not altered" Carbonate deposition and reef formation seldom if ever occur' wher'e 
bottom conditions are unstable or where there is abundant shifting sediment" 

The carbonate lithotopes in Cambrian and Ordovician rocks of the Upper 
Mississippi Valley area ar'e interpreted to r'epresent a biogenic zone of carbon
ate deposition. The conclusion that these lithotopes probably developed in 
such a zone seems logically inescapable (Gilluly, Waters, and Woodford, 1951; 
Cloud, 1952). Studies of the Oneota Dolomite (Starke, 1949) and of the "Trenton" 
formations (Du Bois, 1945) in the Upper Mississippi Valley indicate that these 
carbonates were deposited dur'ing times of transgression by the sea and that they 
accumulated in biogenic zones of deposition as a series of coalescing deposits 
which were spread out as sheetlike bodies shorewar'd over' the shelf as the sea 
transgressed" 

PATTERN OF SEDIMENTATION 

Depositional Setting 

The area of deposition of Upper Cambrian and Lower and Middle Or'dovician 
sediments in the Upper' Mississippi Valley was a craton on which there were 
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active intracratonic basins and scattered ar'ches and domes. A study of dispersal 
centers of Paleozoic and later clastics of this and adjacent areas indicated to 
Potter' and Pryor (1961) that the southwar'd direction of sediment movement and 
slope of the craton have perSisted thr'ough the Paleozoic to the present.. They 
believe that (p .. 1229-,30): 

"Such uniformity over' so long a time and over such a wide aI'ea 
can reflect only major tectonic control.. The behavior of basement 
rocks of the er'aton pr'ovides that control.. This underlying tectonic 
control is the immediate cause of perSistent paleoslopes, of recycling, 
and of the location and or'ientation of major clastic depOSits ultim-' 
ately derived from distant tectonic lands .. " 

In the Upper Mississippi Valley ay'ea dil'ection of sediment transport, 
especially in the littor'al zone, is inter'preted to have been parallel to the 
shor'eline, hence approximately parallel to the continental margin, which lay 
toward the Appalachian Geosyncline to the southeast and south, and perpendicu
lar to the paleoslope, a relationship demonstrated for the St.. Peter Sandstone 
by Dapples (1955) .. 

During the Late Cambrian and Early and Middle Ordovician ther'e existed 
high areas in the Upper Mississippi Valley refen'ed to as the Wisconsin Dome, 
the North Huron Dome, a connecting link between these two domes called the 
Northern Michigan Highland, and the Canadian Shield (Figure 14).. The major 

Shield 
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Interior 

Ozark O~~~'E 
-·'1",°' 

o 200 
miles 

Figure 14 .. Map of eastern North America indicating areas of Pre-Cincinnatian 
Paleozoic or'ogenic activity (adapted in part from Eardley, 1951; King, 1959). 

intracratonic basin of this time was the Illinois-Michigan Basin .. The Ozark 
area is considered to have subsided during pre-'St" Peter time and to have 
risen befor'e the end of the Cincinnatian (Eardley, 1951; Lee, 1943).. Deforma-' 
tion during this interval is believed to have resulted in the development of 
many ar'ches and other structural featur'es on the craton including the Kankakee 
Arch, which separated the Michigan Basin from the Illinois Basin (Ekblaw, 
1938), and the Findlay and Waver'ly arches which bordered these basins along 
their southeastern margin (Woodward, 1961) .. 
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DEVELOPMENT OF CYCLES 

Distribution of major depositional zones over present-'day shelf surfaces 
is roughly parallel to the coastline, Changes in sea level cause ei3.ch zone to 
migr'ate over' the shelf. ,Lower'ing of sea level r'elative to the land causes 
zones to shift seaward; conversely, a relative rise in sea level I'esults in a 
shorewar'd shift.. Minor sea-level changes, over shallow she 1 ves, may cause 
br'oad shifts of the strandline emerging or submerging vast areas and can 
account for many thin, but widespr'ead, units.. Major changes in 'sea level 
result in the development of complete cycles which shoul,d consist ideally of 
deposit s of both transgressive and rep'es si ve phases .. 

In a somewhat irregular pattern seawar'd from, and roughly parallel with, 
the coast one can expect to encounter' the high energy littoral zone of well-' 
sorted sand, the slow or no depOSition Z9ne of rewor'ked alternating sands and 
muds, the shelf depositional zone of fine-grained clastiCS, and the biogenic 
zone of calcareous "reefS" (Van Andel, 1960; Van Andel and Curray, 1960)" 
Migration of each environment over the shelf r'esults in their being deposited 
in sheetlike bodies over the shelf suI'face, one on top of the other. 

DepOSits of the emergent phase are not as well represented as those of the 
submergent phase.. This is especially true of deposits developed in higher 
energy environments located in the littoral and inner' shelf depositional zones. 
RegreSSion of the sea exposes these zones and their characteristic depOSits to 
subaerial erosion.. Thus, dUI'ing emergence, depOSits of the littoral zone ax'e 
continually reworked and removed to the retreating shoreline. For' this r'eason 
they can be expected to be rare unless they are lowered, by local subSidence, 
beyond reach of er'osion in which caSe they will be preserved. 

A continuous sheet of coalescing nearshore beach sands will be deposited 
ovez' the eI'osion sUI'face as the sea readvances over the land in the subsequent 
submergent phase. Deposits of the submergent phase will be separated from 
those of the preceding emergent phase by a hiatus except in the area defined 
by the width and breadth of the littoral zone at the time of maximum emergence. 
The hiatus may be apparent if there is an obvious differ'ence in lithology, an 
unevenness of the contact surface, or clasts occur in the base of the over
lying unit. However, if, on the other hand, the lithologies are similar and 
the underlying unit is so soft that the erosion surface is not pr'eserved and 
clasts do not form, then the hiatus may be obscured. 

Cycles ar'e likely to develop in nearshore areas because such areas are the 
most r'eadily affected by minor sea level changes which cause envir'onmental 
zones to shift widely back and for'th.. Where there is 11 ttle change in environ
mental conditions, and where deposition is continuous fI'om one cycle to the 
next as can occur in outer' shelf areas in which local environmental conditions 
are unaffected by sea-level changes, there may be no discernible cycles .. 

VARIATIONS IN CYCLES 

Lower Paleozoic sedimentary cycles may appear incomplete because of 
erosional lacunas. A lithotope repr'esenting a specific depositional zone will 
develop only if that zone is present in the area.. Thus, deposits of the littor
al zone will not Occur seaward beyond the area of maximum regression of this 
environment nor will they occur shorewar'd beyond the area of maximum tr'ans'·' 
gression of the environment. 
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Subaerial erosion may produce surfaces with high local relief, such as that 
at the base of the St .. Peter Sandstone, which is the reason for abrupt lateral 
changes in thickness of the underlying li thotope and often its complete removal.. 
on t!l.e ot!le~' hand suba,er'ial er'osi"'11 JIlay !l",t (!lIt deeply alld ollly partially remove 
the underlying lithotope as in the case of erosion prior to deposition of the 
New Richmond Sandstone. 

Regressive phases are identified in Cambrian cycles in the Upper Mississippi 
Valley area but are unknown in Ordovician cycles.. Presence of a regressive phase 
in the Eau Claire Formation was described by Ostrom (1964) and a regr'essive phase 
for the upper part of the St .. Lawrence Formation in western Wisconsin was de'
scribed by Nelson (1956).. It is suggested that active subsidence of the Illi.nois
Michigan Basin during shelf emer'gence, at the close of the Mt. Simon and Gales
ville cycles, caused regressive deposits to be lowered beyond the reach of 
subsequent erosion and resulted in their pr'eservation. The Jordan and New 
Richmond cycles of the Lower Ordovician differ from older cycles in that their 
shale or' argillaceous sandstone lithotopes, r'epr'esenting the depositional shelf 
environment, are poorly-developed.. Regression prior to development of these 
cycles was probably less than dur'ing previous cycles and did not extend into 
basin ar'eas; land areas were, thus, low and bf low relief and provided only 
small amounts of clastics, and consequently less sediment accumulated in the 
depositional shelf environment. 

GEOLOGIC HISTORY 

As a result of this study, It is possible to formulate a working hypothesis 
r'egar'ding the geologic history and paleogeogr'aphic evolution of Lower Paleozoic 
rocks in the Upper Mississippi Valley. 

Five sedimentary cycles, indicating five 
mergence and emergence, OCCUI' in these I'ocks. 
their' relationships are indicated in Table L 

successi ve episodes of shelf sub
Strata comprising each cycle and 

Lower Paleozoic sediments were depOSited on an erosion surface cut in 
Precambr'ian rocks.. The basal Paleozoic deposit in this ar'ea is the Mt .. Simon 
Sandstone. The Mt. Simon is a quartzarenite which was depOSited in the littoral 
zone by a transgressing sea as a sheet of prograding and coalescing sand bodies 
which filled in and mantled the erosion surface. The Mt,Simon does not occur .. 
southeast of a northeast-southwest trending line which crosses Tennessee approx-' 
imately where shown in Figure 7 and which is believed to mar'k approximately the 
position of the shoreline before transgression began. Dir'ectional indicators 
in the Mt. Simon of the outcrop area of western Wisconsin show that sediment 
was transported to the south and southwest parallel to the shoreline. 

Seaward from the littoral zone in which the Mt. Simon was deposited was 
the nondepositional shelf zone.. The poorly-'sorted reworked quartzarenite, 
which characterizes this zone, is not known to occur' everywhere but may be seen 
at the type exposure of the Mt" Simon, at Eau Clair'e, Wisconsin" There, it is 
r'epresented by a unit about 20 feet thick consisting of alternating layers of 
sil ty, poorly-soI'ted sandstone containing' burrows, shale laminae, minoI' amounts 
of caloareous cement, and of layers of predominantly coarse-grained, well
sor'ted quartzar'eni teo 

The shale and argillaceous fine-grained sandstones of the depOSitional 
shelf zone indicative of the next seaward depositional zone are repr'esented by 
the Eau Claire Sandstone in which both transgressive and regressive phases are 
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~ecognized, The two phases of this lithotope al'e separated by the expected car-' 
bonate unit developed in the carbonate zone" In Wisconsin this unit is known 
only from the subsurface and occur's in southern Wisconsin" Here it is a thin, 
previously undifferentiated bed less than 20 feet thick and thickens southward 
to form the Bonne Terre Dolomite of souther'n Illinois and Missouri (Workman and 
Bell, 1949; Bus chbach, 1960)" 

The transgressive phase of the Eau Claire, below the Bonne Terre, is thin 
or absent in southeastern Missouri (Figure 7), Northward in Illinois the Eau 
Claire thickens, as does the under'lying Mt, Simon" The increase in thickness 
may be due to the correspondence of the subsiding Illinois'-Michigan Basin and 
the environments of deposition r'epresented by these two lithotopes" That the 
Eau Claire was tieposited during transgression is supported by paleontological 
evidence which suggested to Raasch and Unfer (1964) that the ""."absence of 
earlier Cedarian fauna in the Mississippi Valley appears logically to have been 
a result of the- later' aI'rival of the Dresbachian marine transgr'ession here .. n 

, Northward from the Illinois Basin, the Eau Clair'e thins until in eastern 
Wisconsin it is absent (Twenhofel, Raasch, and Thwaites, 1935)" Traced into 
western Wisconsin and easter'n Minnesota the Eau Claire reappear's and thickens 
to fx'om 60 to 100 feet.. The reason for the thinning and local absence of the 
Eau Claire is believed to be due both to depositional wedging onto the Wis
consin Arch and in large measure to pre-'Galesville erosion.. An erosion sur-' 
face is desc!'ibed at the top of the Eau Claire from cores taken near Troy 
Grove in north-central Illinois (Quick, 1959)" In the Northern Peninsula of 
Michigan, the stratig!'aphic position of the Eau Claire is marked by an erosion 
surface mantled by a basal conglomerate of the succeeding cycle (Ostrom, 1967). 
In western Wisconsin the erosion surface is apparent at all exposures of this 
contact (Ostrom, 1965, 1967, and 1969; Mor'rison, 1968).. In the Illinois BaSin 
(Workman and Bell, 1948; Buschbach, 1964) and the Hollandale Embayment of the 
Forest City Basin (Austin, 1969) the contact is reported to be transitional 
hom the Eau Claire into the overlying Galesville" Thus, the contact of the 
Eau Claire wi th the Galesville is marked by an erosion surface in posi ti ve 
areas and by a transitional relationship in negative areas. The erosion is 
believed to have occurred in land ar'eas exposed during the same episode of 
emergence which produced the regressive phase of the Eau Claire.. Preser'vation 
in the Illinois-'Michigan Basin of the regressive phase of the Eau Claire is 
inter'preted to indicate that basin subsidence, contemporaneous with shelf 
emergence, lowered these deposits beyond r'each of erosion. 

Raasch and Unfer' (1964) ascribe the absence of the Aphelaspis faunal 
zone in the Upper Mississippi Valley area to post-Galesviii"e"erosion which 
they assign to the Dresbachian";Franconian hiatus.. An alter'native to this 
hypothesis is that in the Upper' Mississippi Valley area the Dresbachian 
terminated with the wi thdr'awal of seas and the Franconian commenced with the 
readvance of the sea and the first appearance of Franconian fossils. This 
alternative interpretation is supported by the well-developed erosion surface 
separating the Eau Claire from the Galesville, the absence of the uppermost 
Dr'esbachian faunal zone (Aphelaspis) from the Eau Clair'e in this area, 
absence of fossils iI'om the Galesville, and the transitional relationship of the 
Galesville with Franconian rocks. 
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Maximum regression of the stI'andline is mar'ked aPPl:oximately by the 
southerly limit of littoral zone deposits formed during the subsequent cycle, 
namely the Galesville Sandstone.. The Galesville is not known to occur' south 
of a line which inter'sects the cross section of Figure 7 at about West POint, 
Hancock County, in west-centr'al Illinois (Osti'om, 1964) and which extends east
ward thr'ough central Illinois and then northeastward through north-'central 
Indiana toward northeastern Indiana (Figure 8; Emrich, 1966).. South of this 
ar'ea deposits of mor'e seaward open shelf environments were laid down" 

The Galesville Sandstone Member of the Wonewoc Formation is succeeded by 
the Ironton Member which is generally poorly-sorted and consists of coarse and 
medium-grained sand and poorly-sorted, silty and calcareous beds containing 
abundant burrows.. It is typical of the lithotope developed in the nondeposi-' 
tional enviI'omn.ent. In western Wisconsin successive alternating strata in the 
Ironton Member can be traced laterally over distances of up to 100 miles 
(Emr'ich, 1966). The first appearance of fossils of Franconian age in this area, 
namely Camaraspis convexus and Elvinia roemeX'i, is in the Ironton Member'" 

Seaward iI'om this zone was the depositional shelf zone. DepOSits of the 
argillaceous Ii thotope, which developed in this environment, ar'e represented 
by the Tunnel City Gr'oup and in the nor'thern part of the area by the Tunnel 
City and the overlying Lodi Siltstone, an argillaceous and calcareous member 
of the ,St. Lawrence Formation, in which both a tr'ansgressive and regressive 
phase are recognized (Nelson, 1956).. The predominantly transgr'essi ve Tunnel 
Ci ty (Ostr'om, 1966) is lithologically indistInguishable iI'om the under'lying 
regressive phase of the Eau Claire south of the ar'ea of Galesville occurrence 
and within the area of maximum r'egression of the depositional shelf environ
ment (Figures 7 and 8) represented in Missouri by th~ Elvins Gr'oup. In 
Wisconsin the Tunnel City Group is composed of two formations, namely the Lone 
Rock and the Mazomanie.. The Lone Rock consists of shaly and/or glauconitic 
fine-grained, thin and medium-bedded sandsfone" It partially encloses the 
Mazomanie which is a tongue of sand which extends southward off the Wisconsin 
Dome and parallel to the Wisconsin Arch (Figures 15 and 16: Ostr'om, 1966) and 
gr'ades from fine-grained, non-shaly, slightly glauconitic, thin-bedded sand
stone at its outer edges to medium and fine-'gr'ained, well-sorted sandstone, 
similar to the Galesville Sandstone, over the arch. The shape and lithology 
of the Mazomanie suggest that it formed during a minor regression which was 
imposed on the major transgressive phase of the cycle. 

The transgressive and regressive phases of the Tunnel City plus the over
lying Lodi are separated in southern Wisconsin by the Black Earth Dolomite 
Member of the St. Lawrence Formation, a northward pinching wedge representing 
the carbonate depositional zone, To the north this carbonate is absent .. 
Southward it increases in thickness and is corI'elated with the Trempealeau 
Formation of Illinois and the Eminence and Potosi formations of Missouri.. 

The maximum northwar'd transgr'ession of the sea at this time is unknown" 
Subsequent emergence resulted in subaerial erosion in northerly areas and 
removal of these deposits (Nelson, 1956)" This erosion surface is poorly 
known, but evidence for its development exists in eastern Wisconsin (Figure 
17) and as far' south as Rochelle, in nor'th-central Illinois (Willman and 
Templeton, 1952), 
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Figure 15. Areal distribution of the Tunnel City Group in Wisconsin 
(Ostrom, 1966) .. 
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Figux'e 17. Northeast-southwest ex'oss section of pre-Cincinnatian Paleozo~,c 
strata from Kimberly to Brandon in eastern Wisconsin showing variability in 
thickness and lithology of St .. Peter and Jordan formations. Base of 
Prairie du Chien is used as datum plane.. Section covers horizontal dis
tance of approximately 40 miles. 

Littoral deposits of the subsequent cycle, character'ized by thick deposits 
of Jord,tn Sandstone, ar'e not known to occur southeast of an indefini teline 
extending approximately along the eastern border of Wisconsin, then around the 
western bor'der of Illinois to east-central Missouri, and finally westwar'd wher'e 
the boundary is lost (Figure 8) ,. 

The Jordan Sandstone is succeeded by deposits developed in the nondeposi
tional shelf zone represented by the Kasota Sandstone of Minnesota and the 
Sunset Point of Wisconsin. The Sunset Point is poorly-sorted and consists 
mainly of alternating beds of sandstone, silty sandstone, sandy dolomite, and 
dolomi te which occur's in the base of the Stockton Hill Member.. Seaward from 
the nondepositional shelf zone was the depositional shelf zone. Deposits of the 
depositional shelf in the Jordan cycle are thin or obscure and poorly known .. 
They are represented by a blue-gr'een shale or calcareous, argi,llaceous and 
silty zone in Minnesota, the Blue Earth Siltstone Member (Stauffer and Thiel, 
1941), and by a gr'eenish argillaceous, silty and sandy zone in Wisconsin. This 
lithotope is not known to exceed 3 feet in thickness. The lack of an extensive 
shale deposit at this position is interpreted to mean that the depositional 
shelf envir'onment did not regress southward far enough to coincide with the 
subsiding basin and that the exposed land area was smaller and lower than at 
previous times of emergence. Consequently only a small amount of clay was 
delivei'ed to the sea. 
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Tr'adi tionally a major' sequential break, the contact of the Cambrian with 
the Ordovician has been placed at the contact of the Sunset Point (Madison 
of older publications) with the overlying por'tion of the Stockton Hill Member 
(Hickory Ridge of Raasch, 1952). Ulrich (1924) described a "diastr'ophic" 
break between the Cambrian (Sunset Point) and the Ozarkian (Hickory Ridge). 
Twenhofel, Raasch and Thwaites (1935) followed Ulr'ich, Raasch (1939) 
believed the Jor'dan Sandstone marked the end of sand deposition due to marine 
retr'eat. The following marine transgression is marked by the Hickory Ridge. 
The Sunset Point developed between the Jordan and Hickory Ridge from supposed 
local r'einvasions of irregular and shallow depressions on the Jordan surface, 

Raasch and Unfer' (1964) followed pr'evious authors but recognized an 
additional br'eak between the Jor'dan Sandstone and the Sunset Point based on 
their'· concept that: 

"" • the Jordan strata beneath the Sunset Point are appre-' 
ciably truncated in the region of the Wisconsin Arch, where the 
total Jordan succession is not only notably thinner', but the upper', 
or Van Osex' Member, is missing. Hence a significant nonsequence 
within the Saukian Zone faunal succession coincides with physical 
contact between the Jordan and Sunset Point formations •.• the Jordan
Sunset Point break does not coincide with a major (gener'a'-zone) 
faunal break,," 

Kr'aft (1956), Heller (1956), and Ostrom (1964; 1965) believed the Sunset 
Point to be transitional between the Van Oser and Hickory Ridge, Melby (1967) 
suggested that there is no major time gap between the Sunset Point and Hickory 
Ridge on the basis of his field study which revealed no evidence to support a 
significant time break" He makes no mention of an erosional surface contact 
r'elationship at either the top or bottom of the Sunset Point. 

Melby (op. cit,) examined conodonts obtained from samples of the Van 
Oser, Sunset Point, and Hickory Ridge and r'eports that the ", •• results suggest 
that there is no sharp faunal break between the Van Oser' and Sunset Point 
sandstones nor between the Sunset Point and the overlying ,,,. (Hickory Ridge)" •• 
west of the WisconSin arch,.. Compar'ison of the Sunset Point conodonts with 
those found by Furnish (1938) in the overlying Oneota Dolomite, tends to indi
cate that there is no obvious evolutionary break between the two units (D. L. 
Clark, 1967, Personal communication) """The conclusion reached is that the 
Sunset Point sandstone in western Wisconsin may be Lower OrdoviCian and not 
Upper Cambrian as presently thought." 

Seaward from the depositional shelf zone depOSits of the carbonate zone 
developed and are manifest in the Oneota dolomite above the Sunset Point. 
In northerly areas the Oneota is lost to erosion (Figure 7), thus its north'
ward extent must be inferred. The erosion surface which developed during 
subsequent emergence is only poor'ly known but has been described from ex
posures in the Upper' Mississippi Valley area by Ulr'ich (1924; Canadian
Ozar'kian br'eak), and from exposures near Eastman, western Wisconsin (Andrews, 
1955), near'Minneapolis, Minnesota (Ulrich and Resser', 1930), in the Ozark 
ar'ea in Missouri (Lee, 1943) and by Ostrom (1964) and DaviS (1966) from 
studies in the Upper Mississippi Valley ar'ea" Maximum retr'eat of the sea 
during the emergence which produced this er'osion surface coincides appI'oxi-
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mat ely with the southern limit of deposits of quar'tzarenite lithotope (Figure 
8). This limit of the New Richmond Sandstone is along a line trending south
westward from about Danville, in east-central Illinois, toward Cape Girar'deau, 
Missour'i (Wor'kman and Bell, 1949)" 

The New Richmond developed in the littoral zone during the succeeding 
cycle. It is succeeded by poorly known or defined deposits of the nondeposi
tional and depositional shelf zones similar to those of the preceding Jordan 
cycle, and is over'lain by deposits of the carbonate zone, the Shakopee Dolo
mite, developed further seaward" In mor'e seawar'd areas to the south the 
Shakopee Dolomite is continuous with the Oneota Do,lomite of the preceding 
Jordan cycle and consists almost entirely of carbonate" Northward, as for 
example, near Utica in north-central Illinois, the Shakopee overlies the New 
Rich..T.ond and has a var'iable lithology which consists of dolomite containing 
layer's of quartzar'enite, shale, and discontinuous thin beds of oolitic chert .. 
The dolomite beds range up to 10 feet in thickness, ar'e seldom more than 3 
feet thick, and ar'e commonly very fine-grained, and their upper surfaces may be 
ripple mar'ked and mudcracked" The sandstone beds may be cross-bedded and 
commoniy contain pebbles and cobbles derived from the under'lying dolomite bed 
in their' lower par't" Beds of shale r'each a known maximum thickness of 6 inches 
The variable lithologic character' of the Shakopee in this area is inter'preted 
to indicate frequent environmental changes and " ..... fluctuation of conditions 
of sedimentation char'acter'istic of shallow water deposition" (Cady, 1919). It 
i.5 postulated that the Shakopee Formation accumulated in a very shallow envir
onment situated shoI'eward from an area of algal headlands..T'nis zone is con
sidered to have been a broad, flat, and shallow lagoon or shoaling ar'ea sub
jected to the influence of the land on one side and the algal headlands 
and reefs on the other, while at the same time being influenced by other 
factors affecting carbonate deposition" 

The Slakopee Dolomite and older strata were eroded in northerly areas in 
Wisconsin dur'ing pre-St" Peter regression to an indefinite northeast-'trending 
strandiine through western Kentucky (DapPles, 1955)" The geology of the 
eroded suI'face is shown in Figure 18. The surface is one of prominent relief 
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Figur'e 18, Palepgeology of the pre- st. Peter erosion surface in southern 
and eastern Wisconsin .. 
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in Wisconsin and northern Illinois" This emergence coincided appr'oximately 
with the development of many new intracratonic structural features as, for 
example, the Kankakee Arch (Ekblaw, 1938) and Ozark Dome (Lee, 1943; 
Dapples, 1955). A prominent pre-St. Peter positive feature is shown in the 
vicinity of Milwaukee in Figur'e 18" Development of this feature is believed 
to be related to the same tectonic activity that pI'oduced the Kankakee Arch" 

The St. Peter Sandstone was deposited on this erosion surface during the 
transgressive phase of the subsequent cycle" It is r'epr'esentative of the 
littoral zone.. Seaward from this zone deposits of the nondepositional shelf 
zone developed" The poor'ly sor'ted lithotope that characterizes this environ
ment is manifest in the lower' part of the Glenwood Formation (Nokomis Member) 
which consists of poorly-' sorted, silty sandstone which may be interbedded 
wi th coar'se-g'I'ained, ol'thoquartzi tic sandstone or with shaly dolomite !'anging 
fr'om 0 to 100 feet in thickness" Deposits of the argillaceous lithotope ' 
which characterize the depositional shelf zone are r'epresented by the upper 
par't of the Glenwood (Harmony Hill plus Hennepin members) which consists 
pr'edominantly of shale ranging fr'om 0 to 30 feet in thickness. In more sea
ward areas carbonate was deposited in the carbonate zone and is represented 
by a sequence of overlapping carbonates which include, in ascending oIder 
beginning in southern Illinois, the Dutchtown, Joachim, Platteville, Decorah, 
and Galena formations refeI'I'ed to en masse as the "Trenton" formations 
(Du Bois, 1945), as the Ottawa Limestone Megagroup (SWann and Willman, 1961), 
and in Wisconsin, as the Sinnipee Group (Ostrom, 1969). 

Deposition of Cincinnatian clays and carbonates marked the end of cyclic 
sedimentation characterized by the quartzarenite-carbonate association in the 
Upper Mississippi Valley" Although the alternating occur'rence of clastics 
and carbonates continued, the clastics of succeeding cycles were derived in 
large measuxe from the newly emergent eugeosynclinal area of the Appalachian 
province (Woodward, 1961; Potter and Pryor, 1961)" 

SUMMARY AND CONCLUSIONS 

Upper CambI'ian and Lower and Middle Ordovician deposits of the Upper 
Mississippi Valley consist of four' recurring li thotopes comprising five sedi
mentary cycles" The Ii thotopes and depositional zones are; (1) thick-bedded 
quartzarenites deposited in the littoral zone; (2) thin to medium-bedded, 
poorly-sorted, reworked quartzarenites, transitional with overlying and under-' 
lying lithotopes and formed in the non-depositional shelf zone; (3) shales or 
argillaceous sandstones formed in the depositional shelf zone; and (4) carbon
ates formed in the biogenic car'bonate zone. 

The depositional zone in which each lithotope developed occupied a posi
tionthat was roughly parallel to the shoreline and that migrated over the 
shelf landward in response to submergence and seaward in response to emergence" 
Each cycle has in its base a quartzarenite which mar'ks the environment of the 
littoral depositional zone, These are overlain, in turn, by deposits developed 
successively farther out to sea, namely those of the nondepositional shelf 
zOlle, depositional shelf zone, and carbonate zone.. Deposition dUJ:'ing emergence 
I'esul ted in !'eversed order of occur'renee" 

32 



33 

Rock units which comprise the five cycles of sediments, in ascending oI'deI', 
are the: (1) Mt. Simon Sandstone, Eau Claire Sandstone, Bonnetene Dolomite; 
(2) Galesville Sandstone Member', IIonton Member, Tunnel City Group, St .. 

Lawx'ence Formation; (3) Jordan Sandstone, Sunset Point Member or Kasota Sand-' 
stone and Blue Eaith Siltstone, Oneota Dolomite (excluding the Sunset Point); 
(4) New Richmond Sandstone, Willow River Dolomite; and (5) St .. Peter Sand-' 
stone, Glenwood F-Olmation, and Sinnipee Group. 

The relationships of factors affecting pre-Cincinnatian Paleozoic sedi
mentation in the Upper Mississippi Valley are summarized in FigUI'e 19 .. 

I Source Area 
----------~i ri----------

~leosloV 

--------Deposi tional St ri ke 

Transgression 
~~------, r------~~ 

Transport Direction 

_ Marginal Basin Axis -

I 

Figure 19.. Model summarizing relationships of factors which affected pre
Cincinnatian Paleozoic sedimentation in the Upper Mississippi Valley area .. 

Deposition of Cambrian and Lower and Middle Ordovician sediments in this area 
was on the cr'aton which was situated nor'thwest of the Appalachian geosyncline, 
and on which were located more rapidly subsiding intracratonic basins and 
essentially stable arches and domes. It is believed that the lithic cycles 
are the product of repeated emer'gence, which was caused by rejuvenation of 
tectonically positive portions of the craton, and submergence, which resulted 
from SUbsidence of the geosyncline and of the neighbor'ing shelf area of the 
craton, 

The paleoslope of the area r'emained constant throughout the time of depo
sition of these sediments and had a dip to the southeast in the dir'ection of 
the geosyncline. The dominant direction of sediment transport was to the 
south and southwest roughly parallel to ancient shorelines. 

Regr'essive phases are identified in Cambrian cycles in the ar'ea but are 
unknown in Ordovician cycles" It is suggested that active subsidence of the 
Illinois-Michigan Basin during shelf emergence at the close of the Cambrian 
Mt. Simon and Galesville cycles allowed deposits developed during regr'ession 
to be lowered beyond the reach of subsequent erosion, 
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I The Jordan and New Richmond cycles of the Lower Ordovician differ from 
previous cycles, and from the succeeding St. Peter cycle, in that their shale 
or argillaceous sandstone lithotopes, r'epr'esenting the depositional shelf 
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zone, ar'e poor'ly develop"d. Deveiopmel!t of this li tho tope in the other cycles 
is thought to have been caused by coincidence of the depositional shelf zone 
wi th the actively subsiding basin area which r'eceived large amounts of clastic 
sediment from a land area of moderate relief during r'egression, Poor develop
ment of the argillaceous lithotope in the Jordan and New Richmond cycles is 
interpreted to mean that the depositional shelf zone did not regress as far 
south as the subsiding baSin, that the land ar'ea exposed to erosion was lower 
and less extensive than at pr'evious times of regression, and consequently, 
tha t less sediment was deli ver'ed to the shelf, 

The results of this study are the basiS of a wOI'king hypothesis being 
used by the Wisconsin Geological and Natural History Survey for interpreting 
problems of Cambrian and Or'dovician stratigraphy and sedimentation. It is 
not meant to infer that conclusions drawn fr'om this study ar'e finaL How
ever, use of the cyclical hypothesis provides a r'ationale to explain strati
graphic relationships which have hither'to been poor'ly known on the local and 
regional scale, as well as to define geologic problems for additional in
vestigation. 

'\ 
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PRAIRIE DU CHIEN GROUP IN THE UPPER MISSISSIPPI VALLEY 
by 

Richard A,. Davis, Jr' .. 
Department of Geology 

Western Michigan UniversHy 

INTRODUCTION 

The first description of r'ocks compI'ising the Prairie du Chien Group was 
made by D. D .. Owen (1840, p. 17) who named these str'ata "Lower MagneSian 
Limestones" which included all rocks between the "lower sandstone" (Jordan 
Sandstone) and the "upper sandstone" (St. Peter Sandstone).. Since then there 
has been consider'able confusion and misinterpretation of the character and 
distribution of r'ock stratigraphic units in the Prairie du Chien Gr'oup result
ing in a chaotic literature due to broad and hasty conclusions dr'awn fr'om re
str'icted investigations. A regional study of the entire Prairie du Chien Gr'oup 
in the Upper Mississippi Valley (Davis, in press) provides a logical and workable 
solution to this confuSion (Figure 20). 

.. 

ST. PETER SS .. ~ --.... ··-r~'------~ ...... 
~ WILLOW RIVER 

a.. LLJ ::J LLJ MEMBER 
0 a.. c::: 0 (9 ~ NEW RICHMOND 

~ z MEMBER 
LLJ 

(J) 

---------~,,- ~ :c 
<..:> ~ HAGER CITY 
::J LL 
Cl MEMBER 
LLJ r;:! 
c::: 0 

STOCKTON HILL 
<i 

LLJ 
Z c::: 0 MEMBER a.. 

JORDAN SS .. 

Figure 20. Lithostratigraphic classification proposed for Prairie du 
Chien Group (Davis, in press) .. 

The results of this study indicate the need for changes in the definition 
and nomenclature of rock stratigraphie units wi thin the Prairie du Chien Group .. 
The nomenclature and definition of those units as presented here and in a more 
lengthy companion paper (Davis, in press) is different than anY that has been 
previously pr·oposed. The revised c,lassification, which is based on lithologic 
vaI'iations, pI'ovides a meaningful basis fox' classification of these strata" 
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All units in the r'evised classification ar'e easily recognized and can be traced 
throughout most of the outcrop ar'ea of the Upper' Mississippi Valley. The term 
group is r'etained for the strata between the Jordan and St. Peter' Sandstones 
as is the name Pr'airie du Chien as designated by Bain (1906) (Figure 21). The 
group is conveniently divided into two r'ecognizable and distinct mappable form
ations, the Oneota and the overlying Shakopee. These formations ar'e separated 
by an unconformity and each is compr'ised of two members (Figur'e 20). 

This study has been financed by the Wisconsin Alumni Research Foundation, 
the Society of the Sigma Xi, the Wisconsin Geological and Natural History 
Survey, and the Western Michigan University Faculty Research Fund, 

STRATIGRAPHIC LIMITS OF THE PRAIRIE DU CHIEN GROUP 

The base of the Prair'ie du Chien Group has generally been considered to 
coincide with the Cambr'ian-Ordovician boundary although the biostratigraphy 
has not been worked out in detaiL The poor' preservation and sparse occur
rence of fossils have limited the scope of paleontological studies. However, 
significant studies were made by Sardeson (1896), Ulr'ich (1924), Powell (1933), 
and Stauffer (1937a, 1937b)" The Prairie du Chien Gr'oup is commonly equated 
with the Lower Ordovician, Canadian Ser'ies, but recent studies of Prairie du 
Chien conodonts at the University of Wisconsin indicate that these shata ar'e 
Tr'emadocian in age (D. L, Clark, personal communication). As yet it has not 
been resolved as to whether this stage is latest Cambrian or earliest 
Ordovician" 

The contacts at the base and top of the Prair'ie du Chien ar'e abrupt, 
The basal contact occurs between the friable, Well-sorted, cross'-bedded, 
medium quartz sandstone of the Jordan Formation (Van Oser Member) and the 
car'bonate-'cemented quartz sandstone of the overlying Prairie du Chien Group. 
The basal Prair'ie du Chien is a dolomite-cemented, medium-bedded, medium 
quar'tz sandstone that is mor'e poor'ly sorted than the underlying Jordan" The 
contact is also marked by distinct change in weathering profile such that the 
dolomitic Prairie du Chien beds form a ledge over the fr'iable upper Jordan 
(Stop #9)" 

The upper boundary of the Prairie du Chien is easily recognized but 
exposur'es are limited in the Upper Mississippi Valley. The boundary is an 
erosion surface with local relief up to 350 feet which explains the absence of 
the entire Prair'ie du Chien Gr'oup at some localities" 

ONEOTA FORMATION 

The Oneota Formation was named from the Oneota River' (now Upper' Iowa 
River) by McGee (1891, p" 331) who applied it to the "Main body of limestone" 
within Owen's (1840) Lower Magnesian limestone" McGee (1891; p. 332) de
signated the term to include the t1magnesian and al"enaceous limestone" above 
the Potsdam (Jor'dan Sandstone) and below the New Richmond which he included 
in the St" Peter Sandstone" 

The Oneota as defined by McGee, and as used here, includes all of the 
dolomi tic quartz sandstone, sandy dolomite, and dolomite above the pure 
quar'tz sandstone of the Jordan and below the New Richmond Member of the 
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Shakopee Formation. It is lithologically distinct and easily recognized. Its 
thickness reaches a maximum of mor'e than 200 feet in northeastern Iowa. The 
lower' boundary is at an abrupt lithic and profile change, and its upper limit 
is an eroo;ion sur'face wher'e there is a~so a distinct lithic change. 

Past wor'kers have consider'ed the dolomitic quartz sandstone and sandy 
dolomite of the lower portion of this formation to be a separate formation 
(Raasch, 1935), a part of the Jordan Formation (Stauffer', 1927; Trowbridge 
and Atwater, 1934; Ostrom, 1965, 1967; Melby, 1967), or a formation 01' member 
in the Trempealeau unit (Twenhofel, et .. aI, 1935; Raasch, 1952; Raasch and 
Unfer, 1964). It is the author's opinion, based on McGee's original definition 
and the r'esults of this study, that these lower sandy str'ata should be included 
in the Prairie du Chien Group and more specifically in the Oneota Formation. 
These sandy strata are sedimentologically related to the overlying pur'e dolo
mites and together form a distinct and easily mappable unit • 

Stockton Hill Member 

The Stockton Hill Member (Davis, in press) of the Oneota Formation is 
named fr'om excellent exposures in roadcuts in Stockton Hill along U .. S. Highway 
14 west of Winona, Minnesota.. It includes all of the dolomitic quar'tz sandstone 
above the Jor'dan and below the pur'e dolomite of the overlying Hager City 
Member.. It is transitional between the homogenous lithic character of the 
confining units. Oolites, algal stromatolites, intr'aclasts, chert, and glau-' 
conite OCcur at various horizons in the Stockton Hill Member throughout the 
study area. Although ther'e is considerab;te heterogeneity within the unit, 
its strata are distinct from adjacent units (Figur'e 22). Lithology and bedding 
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Figure 22 .. Generalized faCies relationships in the Prairie du Chien Group. 

char'acter' of the Stockton Hill is similar to the Willow River Member of the 
Shakopee Formation however' the Stockton Hill contains mor'e quartz than the 
Willow River. The unit ranges in thickness fron; a few feet over' the Wisconsin 
Arch (Figure 22) to more than 50 feet,in the Mississippi River area. 
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The lower portion of the Stockton Hill, the so-called "beds of transition" 
has been the source of considerable confusion in the literature due in part to 
the fact that fossils were used to establish r'ock stratigraphic boundaries and 
the rocks were not considered in a r'egional sense.. These beds, located between 
the quartz sandstone of the Jordan and the sandy dolomite in the Oneota of most 
authors were initially called the Madison Sandstone by Irving (1875).. In 1934 
Wannemacher, Twenhofel, and Raasch modified Irving's definition.. Raasch (1951) 
proposed that the term Madison Sandstone be replaced by Sunset Point because of 
confusion with the well-established Madison Formation (Mississippian) of 
Montana and Wyoming .. 

In the author's oplnlon the Sunset Point is extr'emely difficult to identify 
and cannot be recognized consistantly in the field or subsurface.. In Raasch's 
definition of the Sunset Point (1935, p .. 314) he stated that: 

"The Upper' boundary of the formation lies at the line of separa
tion between the fine-grained, well-sorted, and in many cases very 
firmly indur'ated dolomitic sandstones below and the prominent cobble
conglomerates ox ill-sorted, calcareous sandstones and green glauconitic 
siltstones above. These latter rocks mark the base of the Ordovician 
Oneota' formation ... tI 

Accor'ding to McGee's original designation and the character of the basal Oneota 
in northeastern Iowa, Raasch's Sunset Point should proper'ly be included in the 
Oneota Formation. The reasons for separ'ating the Sunset Point from the Oneota 
(and therefore from the Prairie du Chien Gr'oup) appear to have been based on 
the OCCUI'I'ence of Cambrian trilobites in these strata and on what Raasch 
believed to be an erOSional unconformity at the top of these strata.. The author' 
can find no physical evidence for such an unconformity at this horizon .. 

In a study of the Stoddard Quadrangle in Vernon County, Wisconsin, Raasch 
(1952) described a Sunset Point - Oneota boundary and four' members within the 
Oneota Formation on the basis of lithologic criteria such as oolites, chert, 
algal stromatolites and subtle changes in sorting and grain size. It was his 
belief on the basis of this study, plus many years of experience in the Upper 
Mississippi Valley area, that these cr'iter'ia could be used for correlation 
in the lower Oneota .. 

Raasch's boundary between the Sunset Point and Oneota could not be con
Sistently used in the field nor in the subsurface during the cour'se of the 
present regional study. Thus it is believed that these sandy dolomites and 
dolomitic quar'tz sandstones should be combined with those which occur above 
it in the base of Raasch's Oneota into a single lithostratigraphic unit.. This 
unit can be recognized in the field and subsurface, and is genetically and 
environmentally related to the overlying pur'e dolomites of the Oneota. The 
name Stockton Hill Member is therefore designated (Davis, in press) to include 
all strata between the pure quartz sandstone of the Jordan Formation and the 
pur'e dolomite of the upper Oneota Formation. This unit is equivalent to 
Raasch's (1951, 1952) Sunset Point Member', Hickory Ridge Member', and all but 
the upper' few feet of the Mound Ridge Member (Figure 21)" 

Hager Ci ty Dolomite Member 

The Hager City Member overlies the Stockton Hill Member and is the upper 
member of the Oneota Formation. It is named (Davis, in press) from exposures 
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in roadcuts along H. S .. Highway 63 nor'th of Hager' City, Wisconsin. The Hager 
Ci ty Member' is mineralogically homogenous with only minor amounts of chert, 
shale, and secondary calcite in an otherwise pure dolomite. Small percentages 
of silt and fine sand-'sized quartz occur near the area of the Wisconsin Ar'ch 
and one thin discontinuous bed of quartz sandstone occurs near' Hager City, 
Wisconsin. In northeastern Iowa the Hager' City Member reaches its maximum 
outcrop thickness of 180 feet.. It thins to less than a hundred feet to the 
north and east and thickens to several hundr'ed feet in the subsurface to the 
south and southwest .. 

The Hager City is a medium crystalline saccharoidal dolomite in most 
places.. Ther'e is little oolitic or intraclastic dolomite in most of the out
crop area. The most diagnostic feature in hand specimen is the absence of 
detx'i tal quartz. o-utcrops of Hagel' City strata are conspicuous by their thick 
or' poorly bedded character, rough weathering, caver'nous zones of poorly pre-' 
served algal stromatolites, and in many areas, large secondary calcite crystals .. 

Although the fauna of the Oneota Formation has been studied intensively 
(Sax'deson, 1896; Powell, 1933), it is meager and poorly preserved so that Hager 
City fossils are of questionable value to the stratigrapher. A few thin beds 
wi th small molds of fossil fragments are pr'esent at most exposures. 

ONEOl'A-SHAKOPEE CONTACT 

For' several decades there has been disagreement over the character' and 
significance of the contact between the Oneota Formation and the New Richmond 
Member of the Shakopee Formation. Earlier workers considered the contact to 
be an unconformity as evidenced by paleontology (Stauffer, 1937b; Furnish, 
1938) and Physical criteria (Ulrich, 1924; Andrews, 1955).. Ulrich (1924) 
designated this contact as the boundary between his Ozar'kian and Canadian 
systems" Recent workers are divided in their opinion in that Heller (1956) and 
Shea (1960) believe the Prairie du Chien sequence repr'esents continuous depo
sition.. On the basis of a regional historical interpretation of Cambrian and 
Ordovician sedimentation Ostrom (1964) believes the sequence is inter'rupted 
by an erosion surface.. This has been substantiated by field evidence (Davis, 
1968) .. 

A variety of observable physical criteria indicate that the Oneota -
Shakopee contact is an erosional unconformity at most exposures. The lack of 
detailed paleontological data prohibits an estimate of its time significance 
but it is thought to be minor. Evidence for erosion on the upper Oneota 
surface includes: 

1.. Up to several inches of r'elief on the Oneota. 
2. Local truncation of Oneota strata .. 
3. Abrupt change in Ii tho logy (Figur'e 22) .. 
4. Local basal conglomerate with fragments of Oneota-type lithology" 

SHAKOPEE FORMATION 

Str'ata which occur' between the Oneota Dolomite and the St. Peter Sandstone 
compr'ise a distinct and recognizable mappable unit throughout most of the out
cr'op area in the Upper Mississippi Valley (Davis, 1966), 
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At most exposures two distinct lithic units can be recognized within this 
formation. The lower is a pure quartz sandstone in the central portion of the 
outcrop area (northeastern Iowa and southeastern Minnesota) but displays a 
pr'ominent change in facies to the north and east of the area (Figur'e 22). In 
these regions it is inter'bedded quar'tz sandstone, sandy dolomite, and gray-green 
shale with some oolites, intraclasts and algal stromatolites (Figur'e 22). This 
unit is the New Richmond Member. 

Above the New Richmond is the Willow River Member, a sequence of sandy 
dolomites ,containing significant amounts of oolites, intraclasts, algal stroma
tolites and some cher't. 

These two members are identifiable throughout most ,of the outcrop ar'ea 
except fo1' the nOI'thwesteITI edge of the Upper' Mississippi Valley region. The 
general lithologic similarity in much of the thr'ee state area makes subsurface 
distinctions difficult unless the New Richmond is a relatively pure quartz 
sandstone. 

Thickness of the Shakopee Formation is largely controlled by pre-'St. Peter 
erosion. Maximum outcrop thickness obse:r'ved is about 100 feet in southeastern 
Minnesota near' the city of Lanesboro .. 

New Richmond Member 

The New Richmond Member of the Shakopee Formation exhibits more later'al 
change than other units in the Prairie du Chien.. In the centr'al area it is a 
pur'e quar'tz sandstone (Fig .. 21) and reaches its maximum outcrop thickness of 
neal' 50 feet. Adjacent to this region to the north and southeast the New 
Richmond is composed of interbedded quar'tz sandstone, sandy dolomite, and gray" 
green shale with some oolites and algal stromatolites. In these r'egions it 
thins considerably and is only six feet thick at some locations. This facies 
change occur's in less than 20 miles and was cause for confusion by earlier 
worker's·. 

At exposures where the New Richmond and the overlying Willow River exhibit 
similar lithologies ther'e is little difficulty in distinguishing between the 
two units (Stop 12).. The New Richmond is characteristically bounded by gr'ay
green shale beds and thus stands out well on a quarry face. 

Willow River Member 

Sandy and intraclastic dolomite, algal stromatolites and oolitic dolomHe 
with minor amounts of gray-gr'een shale and quartz sandstone characterize th<;) 
Will,?w River Member. Each of the above lithic types is pr;esent throughout the 
outcrop area with algal stromatolites abundant in the southeastern portion. 
Thickness of the Willow River is controlled by the pr'e-St. Peter' er'osion sur-
face which cuts through the entire Prair'ie du Chien at some locations. 
Maximum thickness exposed is 60 feet. 

One of the most discussed problems in past r'eports on the Prairie du Chien 
is that of distinguishing between the two dolomite units, namely the Hager City 
and Willow River members.. Previous investigators have expressed the opinion 
that the two units ar'e essentially identical. However', the Hager City and 
Willow River can be recognized on the baSis of their outcrop appearance and 
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li tho logy " The following cli teria apply: 

1. The Hager City Member is massive to poO!'ly-bedded with a generally 
rough surface whereas the Willow River is commonly medium to thin
bedded. 

2. The Hager City is generally a coarser grained dolomite than the 
Willow River. 

3" The Hager' City does not contain detrital quar'tz whereas the Willow 
River has at least a few quar'tz grains at almost every hor'izon" 
This is the best single distinguishing c!'iterion. 

4" There a!'e generally well preserved algal stromatolites in the 
Willow River" 

5. Intr'aclasts and oolites are less common in the Hager City than in 
the Willow River. 

6. The Hager City commonly contains large calcite crystals and/or vugs 
lined with drusy quar'tz. Neither' of these are found in the Willow 
River. 
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PLATE I. Photomicrographs showing textures and structures 
in rocks of the Prair'ie du Chien Group" 

A, Grain Sparite; well-'sorted and rounded gr'ains which have no preserved 
internal structure, but were probably biogenic. (Hager City Member', 
Oneota Formation), 

B" Medium-'coarsely Crystalline Iblomi te; well defined dolomite rhombs which 
show some zoning" These are probably dolomitized and recrystallized 
gltain spar'ite. (Hager City Member', Oneota Formation .. 

C" Intraclastic Grain Spari te; poor'ly-sorted, heter'ogenous mixture of grains, 
aphanocrystalline intr'aclasts, with sparry cement. (Hager City Member, 

Oneota Dolomite). 

D. Algal Biolithite; thin and regularly laminated algal stromatolite. 
(Willqw River Member, Shakopee Formation). 

E, Oosparite; sorted oolites which have lost most of their internal structure. 
Several have quar'tz nuclei and compOSite and quiet water oolites (arrow) 
are pr'esent. (Willow River' Member, Shakopee Formation). 

F. Quartz funds tone; moderately well-sorted and rounded, medium-grained 
and friable with a few chert fr'agments (New Richmond Member, Shakopee 
Forma t ion) , 

G, Conglomeratic Qlartz fundstone; basal quartz sandstone of the New Richmond 
Member containing fragments of Hager City Dolomite" (New Richmond Member, 
Shakopee Formation). 

H" COntact between Hager City Member of Oneota Formation and the ovedying 
New Richmond Member of the Shakopee Formation, Truncation of dolomite 
grains can be seen along the contact. 

Note: The scale on all photographs is L 0 mm except for H which is 0.25 mm. 
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Plate I. Photomicrographs showing textures and structures in rocks of the 

Prairie du Chien Group. 
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Total 
Mileage 

0.0 

0 .. 2 

0.7 

STRATIGRAPHY AND SEDIMENTATION OF CAMBRIAN AND ORDOVICIAN ROCKS 
IN WESTERN WISCONSIN 

Mileage 
Between 

0 .. 0 

0.2 

0,,5 

ROAD LOG 

Main entry to Irvine Park off of U .. S .. Highway 53 near 
nor'th side of City of Chippewa Falls.. Enter Park and 
pr'oceed straight ahead (west).. Refer to figur'es 1-6 for 
geologic and geographic orientation" 

Cross bridge and turn right" Proceed 0.5 miles north past 
zoo and picnic areas and stop near bridge on right" 

STOP :l,., (M .. E" Ostrom)" Str'eam cut in east bank of Duncan 
Creek .just north of first bridge south of Glen Lock dam in 
Irvine Park near' the north city limits of Chippewa Falls 
(Figure 3) and in the NWi, swi, sec .. 31, T,29N", R.8W", 
Chippewa Comity (Chippewa Falls 15' topographic quadrangle, 
i936) " 

Exposure can be reached by following foot path from 
northeast side of bridge northward for about 100 yards. 

The Mt. Simon Sandstone, presumably the oldest Cambrian formation in 
Wisconsin, here rests unconformably on weather'ed Precambrian gneissic granite. 
This r'elationship with the Precambrian persists throughout the Paleozoic area 
of the state except that r'ock type and altered condition of the Precambr'ian vary" 

Thwaites (1957) constructed a map (Figure 3) based on existing subsurface 
data to show config1lration of the Precambr'ian sur'face. Lack of data prevents 
construction of' ·a cOber'ent "buried" Precamb:r:ian geolqgi~ map, however drill cut
tings reveal that a wide variety of igneous and metamorphic rock types occur' 
beneath the Paleozoic cover'" Among the rocks reported ar'e granite, diorite, 
qua!'tzite, gneiSS, schist, ix'on formation, rhyolite, basalt, slate,- shale, and 
greenstone" 

The Mt" Simon Sandstone is believed to have been deposited in a mar'ine 
littoral and nearshore environment by a transgressing sea which migrated from 
southeast to northwest over' a weathered and eroded Precambrian rock surface 
(Ostr'om, 1964a). 

The areal extent of such deposits in the Gulf of Mexico today is limited 
to the length of the shoreline and a maximum width of about 20 miles (Van 
Andel and Cur'Iay, 1960). The Cambrian and Ordovician sandstones ar'e believed 
to be a result of spreading out littor'al depOSits as blankets during trans
gression (Ostrom, 1964a) .. For example, Calvert (1962) shows that the Mt. Simon 
or itslithostr'atigraphic equivalent the Erwin Sandstone, overlaps to the north
west from Tennessee to WisconSin, that it was depOSited during a period of trans-' 
gression, and that its age is Early Cambrian in Tennessee and Late Cambrian in 
Wisconsin. 
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STOP 1 
IRVIN PARK OUTCROP 

NW!,SW! ,Sec. 31, T,. 29N .. ,R,. 8W. 

East_ 
Scale 

In Feet 
60 

VIr:! coarse to tine,
grained. Thiok-,bedded. 

Some len... and thin beds 
ot sandstone. 

Fine to very ooarse-grain.d. 

50 

Very tine to eoar8.-gra.1ned~ Silt)" 
abundant trail uark1ngs. 40 

Very ooarH to m.ldi um-gra1ned, 11 ttle 
fine. Thick-bedd.d. Pebble q1&l'1:z. 

30 

Ver'1' coarH to mediua-gra1ned. Pebbles 
q1&l'1:z. Thiok-bedded. 

20 
coarse to tine-gr&1ned, little very ooarse. 
Pebbl.. locally. Thiok-bedded. 

Very ooarse to med1un. Pebble. qm,rtz. 
Thi.kbed. 

Mtdiun and fine-grained, littl ........ 
near top. Thi.k-bedded. 10 

Very' coarSe to med1un, little tine. 
SiltT. Pebbles q\&I"tz. 

eneiSsi. granite, p&rti .. lly .. ltered 
to 01&3' in upper 3'. 

" .... "ibed by M.E. 08tl'om (1966) 

o 
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Key to Symbols Used in Stop Diagrams 

Sandstone 
V.~ fin. and fin. 
MedlU11 

Coarse 
VerT ooarse 

Conglomerate 

1-;..---1 Intraclasts 

!;:::~~~~ Siltstone 

Sbale 

I' 1, z j Dolomite 

I: I : 1:1 Limestone 

1"-' ~ I DOlomitic 

rz;-6;1 
Dolomite witb 
solution cavities 

1=1 Clay 

[M1 Ii> ] Algae 

A t>. Cbert 

Ooli tic cbert 

[-~ Oolites 

LLlJ Burrows 

Glauconite 

I c!::> .C::> I V ug s 

[p Phospbatic pellets 

L~ Cross-,bedding 

TIle Mt. Simon has been considered to be predominantly a quartzar'eni te 
witb minor sbale, siltstone and fine conglomerate and minor feldspar (Crowley 
and Thiel, 1940; Potter and Pryor, 1960). However, in 1968 a study sponsored 
by the Wisconsin Geological Survey and used as a PhD dissertation by Vir'endra 
Asthana r'evealed tbat the feldspar content of the Mt. Simon Sandstone averages 
18% of wbicb 81% is potash feldspar, 10% is plagioclase feldspar and 9% is 
microcline" TIle range in feldspar content reported is from 2,,85% to 40"07%,, 
Asthana reports that all of the microcline and plagioclase grains are detrital 
as are a part o~ tbe potash feldspar grains. Authigenic orthoclase is very 
common but occur's as rhombic overgrowths on detrital grains. On this basis 
it appears tbat tbe Mt" Simon contains far more feldspar than has been pre-' 
viously noted whicb fact belps to distinguisb it from other Upper Cambr'ian and 
01dovician sandstones tn Wisconsin" 

Tbe source of the Cambrian sands bas long been an enigma. Without going 
into a lengthy discussion of the var'ious bypotheses involving weatbeling and 
long transport of eroded Pl'ecambl'ian locks to produce a relatively clean 
quartz sand it should be pOinted out that there is a r'eady source available, 
namely qual'tzi tes of Precambrian age" Distribution of the Baraboo Quar'tzi te 
today is pr'obably the result of a combination of factors including local and 
regional variations in intensity of metamorphism, disintegl'ation, and ex'osion" 
It bas been noted (Ostrom, 1966) that tbe Baraboo Quartzite disintegrates by 
some natural process to yield already rounded monocrystaliine qual'tz sand grains 
and tbat this and similar quartzites may have been a major SOUl'ce of sand found 
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in Cambrian and Ordovician rocks of the region. Figure 23 is a picture of a 
quarry located near North Freedom, Wisconsin, and shows steeply tilted beds 

Galesville Ss. 
Baraboo Qtzt. 

48 

Figure 23. Unconformable contact of Galesville Sandstone with Precambrian 
Baraboo Quartzite in quarry located southwest of North Freedom near hamlet 
of LaRue in Sa uk County, Wisconsin. Here weathering of the quartzite re
leased rounded quartz grains which went to make up the Galesville Sand
stone. An excellent example of a Cambrian beach deposit. 

of quartzite, weathered in the upper few feet, overlain by flat-lying beds of 
the Galesville Sandstone. Other quartzites exhibit similar disintegration, 
namely the Rib Hill and Barron in Wisconsin and the Sioux in Minnesota (Austin, 
1969). The fact that these quartzites are extensive, thick, and weather to 
yield already rounded quartz grains suggests that they may have been a major 
source of sand supplied to Cambrian and Ordovician seas. 

1.4 0.7 

2.8 1.4 

11. 4 8.6 

12.1 

14.7 2.6 

14.8 0.1 

15.9 1.1 

16.0 0.1 

Return to park entrance. 
Stop sign. Entry to Irvine Park. Turn right (south) 
on U. S. Highway 53 and proceed to Eau Claire. 

Cross Chippewa River. 

Enter city of Eau Claire. 

Enter Eau Claire County. 

Take ramp on right before underpass to County Highway "Q". 

Stop. Turn west (right) and follow to stop sign. 

Stop sign. Turn north (right) on Dewey Street. 

Turn west (left) on Eddy Street and follow across rail
road bridge. 
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16 .. 4 0 .. 4 

16 .. 7 0.3 

17.1 0.4 

Stay to left on Sheridan Road .. 

Turn diagonal nor'th (right) on Snelling Street .. 

STOP 2 (M,E. Ostrom). Type section of the Mt .. Simon 
Sandstone formation. Exposure in bluff of Chippewa 
River and in hill called Mt. Simon in the City of 
Eau Claire in the SWt, SW:!, sec. 8, T.27N., R.9W., Eau 
Claire County ,(Elk Mound topographic quadrangle, 1934). 
Section includes all rock exposed h'om top of hill 
called Mt, Simon nor'thward to base of river bluff .. 

The Mt. Simon Sandstone at its type exposure grades upwar'd from well-sor'ted, 
thick-'bedded, coar'se-grained, sandstone in the lowe> paI't to finer-gr'ained, 
thinner'-bedded, transitional beds at the top. Although the formation contains 
brachiopod shells in its upper few feet it is assigned to the Mt .. Simon rather 
than the Eau Clair'e on the basis of lithologic similarity.. The Mt.. Simon is 
assigned a Dr'esbachian age because it is transitional with the overlying Eau 
Claire Formation which has a Dresbachian fauna (Crepicephalus and Cedaria) .. 

Older mineralogical analyses of the Mt. Simon at this site indicate a range 
in feldspar content of from 2,,06% to 5.0% (Stauffer & Thiel, 1941; Crowley & 
Thiel, 1940; Potter & Pryor, 1961).. However, a recent study by Asthana (1968) 
sponsored by the Wisconsin Geological Survey shows that the range in feldspar 
content of samples collected at regular 5-ioot intervals from this exposure is 
fr'om 1. 4% to 40.0% with an average of 17 .. 5%.. Combined plagioclase·-microcline 
percentages range from 0.64% to 12 .. 7%. 

Predominant heavy minerals in the Mt" Simon Sandstone are ilmenite, leuco
xene, zircon, tourmaline, and garnet (Tyler', 1936). 

The over'lying Eau Claire Formation wher'e sampled near its base at Mt. 
Washington (type section of the Eau Claire Formation) has a minimum feldspar 
content of 42% and a combined plagioclase/microcline content of 12% .. 

The only other mineralogical information available on the Eau Clair'e 
Formation is an analysis by Potter & Pryor (1961) which indicates 12 .. 5% feld
spar in outcr'ops near Merrillan in northwestern Jackson County.. Other analyses 
from scattered outcrops of the Eau Claire show variable amounts Of tourmaline 
and zircon, ilmenite, magnetite, and g-arnet,but all are present. 

Of particular interest at this exposure are the transitional beds which 
are also well-exposed at Stop 3.. These have been recognized at many outcrops 
in this vicinity but have not been traced to other areas due to lack of out-, 
crops revealing this part of the section .. 

The transition beds ar'e believed to have formed in a nearshore marine 
envir'onment located seaward of the beach, The transition beds ar'e character-' 
ized by wide range in grain size from clay to very coarse sand and granules, 
well-defined bedding, differ'ent lithology from bed to bed, uniform lithology 
of individual beds, and by vertical bur'r'ows which are confined to certain beds .. 
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STOP 2 
MT. SIMON OUTCROP 

. Lower Level 
sw:l;, sw:l;, Sec .. 8, T27N • , R .. 9W TeITace level 

parking area 

62' coveI'ed to base 
of Upper level 

MT. SIMON FM. 

Vi8oon'in 
River 

c ...... -·grained. c..,. .. at grain •• 
• on.ontr&ted along bedding planes. 

rine to very ooar ... 

~~~~~haly. 

. . ,. .............. " .. 

", .. 
... u ........ .. . .... . . ' ...... , . 
" --== l'; ;.::. :1.:~:; : 

.~ .. ~ .. 
Mad! U!I and ooar"-gr&1ned. 
Medi1Jll and ........ -2r&in!'l, 

Fine alJ.d m,dIm-grained;' Pi twa aurf'ace. 

Vw:r ....... to ve'l7 fine. Thi.k-bedded. 
Finor-gr&ined in b&8&1 1 foot. 

t,'17 tine to vel'7 ooar .. -gra1nod. 
Thi.lc-bedded. 

c...... to fine-grained. Thick-bedded. 

s.:...:.~:.'~' 
,.:"~~ ... .."..' 
~.-.' .. "~':":"~~ 

.'-;--.. ~' "." ," 

Coar •• to tine-grained, 
11 ttle Vlr.r 00&1"". 
Thick-bedded. 

Coarae to tine··grained. 

Madl1.1D to vll7 t1ne''''gra1ned. 

Fine to verr 00&1"1 •• Thick-bedded. 
Mld1un to ver:r tine. 

Pine to ve'l7 ._-grained. Thick-·bedded. 

MIdi UZI to very- ooarae·-gr&1ned. Color banded. 
Thi.k-·beddod. 

MediUII to ...... H·-grained. Thi.k·,bedded. 

.:,~""":" 
"0.,, ... : ~ "'~ .• ,, 

H.rizontal to vel"tioal scale appPox. 1.3 
31' to Pre_brian gnoiSS 

Refer to STOP 1 tor ko7 to .,mbol. D ... ribed 1>7 If. E. Oat ..... and v. A_. 
modified trca 0_ (1966). 

50 

Scale 
In Feet 

'80 

7 

60 

1 

o 
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STOP 2 
MT. SIMON OUTCROP 

Upper Level 
swi, swi, Sec .. 8, T .. 27N. ,R. 9W., 

Scale 
In Feet 

MT; SIMON FM. 

Coar ... ·grained. Thiok-bedded. Obolus n&mouna common. These 
!"Ooks were assigned to the Ea"U""C'iiire h. by Twenhotel 
et al (1935, P.453). 

Medit.1lU and f1ne~·gre.1ned With some coarse, cO&l"S8r 
tolIVd top. 

Fine and ver,y tfne--grained. 
Pine and mediun-·gro.!ned. Thick-bedded. 
Tine and ver,y tine-grained. Thick-bedded. 
Very tine-grained with ,'!h1t. _iopod fragments. 
Coarse-grained with little VC17 ,coarse and mediua 
Very fine-grained, silV. 

Coarse-grained, with little very coarse. Th1ck~·bed.ded.. 

'.: :...::..:..:: .. : .... 
...... : .... ;.:. '::: 
:..:.!< ••• ~ 

'~:~:::j .. :. 
~.~." :"'''eo,:,': . . .... 

220 

210 

20.1l. 

190 

Coarse-grained with little modium 
and tine. Some trail markingS. 

, ., ",''', 

.; ';:/<::;' 
, , '."" ... 

" " 
"':,",;" " .. 

Coarae·,grained. Thiok-beddod. Weathers to 
irregular bed •• 

181)-

17() 

62' oovered to. top of lower level. 
160 

Rorer to STOP 1 for key to ~bol. 

T 

ISO 

Horizontal to vertical. s~l. approx. 1:3 

De.or! bed by l!. E. Ostrom a V. ABthanB, 
modified from Ostrom (1966). 
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19.4 2.3 

21 .. 4 2.0 

24.2 2.8 

24.5 0.3 

24.7 0.2 

25.0 0 .. 3 

Retrace r'oute to U .. S .. Highway 53 (mileage 14.8) .. 

TUIn south (right) on Highway 53 .. 

Bridge over U. S .. Highway 12 .. 

Bridge over' Interstate Highway 93 .. 

Tun, west (right) on County Highway" II". 

Proceed straight west where "II" turns south. 

STOP ~ (M" E .. Ostrom).. Beginning of exposures of Mt. 
Simon and Eau Claire formations in roadcuts on east-west 
asphalt road 0 .. 8 miles due west of junction of U .. S. 
Highway 53 with County Highway "II". Located ~outh of 
Eau Clai 1'e on the north 1 ine of the NW!, SE! , sec. 2, 
T,26N., R.9W., Eau Claire County. (Chippewa Falls 
topogr'aphic quadr'angle, 1936). 
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At this exposure the contact r~lations of the Mt .. Simon and Eau Claire 
formations are clearly shown. The Mt. Simon consists primarily of medium and 
coarse-grained sandstone with some fine-gr'ained sandstone. The upper approxi
mately 20 feet of the formation consists of transitional beds composed of 
particles ranging in size from silt to granules. Certain of these beds are 
thoroughly burrowed. The upper' few feet of the transition beds conunonly 
contain brachiopods .. 

The Eau Claire Formation is distinguished fr'om the Mt. Simon by its 
generally finer' grain size and thin-bedding, and,by the presence of glauconite, 
trilobites, and abundant shale. Commonly the contact is marked by iron oxide 
enr'ichment in a zone about one foot thick. 

In a recent study of the Eau Claire Formation in western Wisconsin spon-' 
sored by the Wisconsin Geological Survey and used by Bradford Morrison (1968) 
for a Master" s Degree at the University of Wisconsin it was determined that 
the Eau Claire could conveniently be subdivided into 5 later'ally persistent 
lithologic units which are: 

E.. Upper Thick-Bedded Unit.. Sandstone, fine and very fine-grained, 
thick to medium-bedding, glauconitic; Upper uni t at STOP 4; 
missing at STOP 7.. About 20' thick. 

D. Upper Thin-Bedded Unit. Sandstone, fine and very fine-gr'ained, thin 
distinct bedding, very glauconitic. Described as "usually missing 
from sections." Lower' Unit at STO]? 4 and upper unit at STOP 7" 
About 15' thick. 

C.. Lower' Thick-Bedded Unit. Sandstone, fine and very fine-gr'ained, 
thick-bedded, locally very glauconitic. A few very clay-'rich 
irr'egularly-bedded units separ'ating the mor'e character'istic thick
bedded units. Thick-bedded unit at entry at STOP 7. About 25' thick. 
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EAU CLAIRE FM. 

Approx1Ja~ road 
1 ... 1 at top ot hill 

=~~-.~:t-

EAU CLAIRE FM. 

MT" SIMON FM. 

Road 1 .... 1 at east 
end of expo",," 

STOP 3 
TOWN ROAD EXPOSURE Scale 

In Feet --eo - - -
,,2, T" 26N" ,R. 8W. 

Fine .... d very tine-grained. Abund8Zlt 
brachiopod end trilobite ~t8 
parallel to bedding. 

Fino to vo..,. tine-grained. '!'hin to _i ... - 70 
bedded. ContainS ros.il brachiopeda, 

and trilobite. (Cedari&). 

Send gro.ina a.-e tine and very tine. eo 
Mica abtli.oiant on periing surfac88. 
Braohiopodllho118 and trilobites 
(a.doria) abund8Zlt in certain beds, 
8speoi&llj lover ~t. Iron oxide en ... 
richmant in l .... r f§'. Sha1. or th1& 
unit &ppea1"lI to grade l&ttmal17 to west 
into lithology similar to ovsr~ 59 
sandstone. 

to ........ ·-grained. Limoni t. 
osment. Abundant to •• 11a • 

. ~!!!~!~~_-=:-:-~FJi~n.-grained. '!'hin~bedded. Abund8Zlt ( touils. Limon! te in basal 6"'. 

Medit1ll and c ....... ·-gro.in.d. '!'hick··bedded. 
,,",;.:;:.::,.'--'.~~~ ___ 1lh-=i:.:t.:'._b~""hiOPCd sh.ll. in upper 3' •. , 30 . 

Ve17 0 ....... to fine-·grained. '!'hick
bedded. ~ bed._ ."id."". ot 
bioturbation. 

10 . 

o 

Roter to S'l'OP 1 for kw7 to _bola De.cribed by M.. E. Ostrom 
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B, Lower Thin-Bedded Unit.. Sandstone, fine and very fine-grained, mixed 
thin and thick beds, thin beds regular' and distinct, glauconitic, 
high clay content, mica common.. Abundant fossils and trail markings .. 
Unjj; ",t top of ""PQ""He at STOP 3 aIld at path. level and below spr~llgs 
at grotto at STOP 7. About 20' thick .. 

A. Shaly beds. Shaly sandstone and shale, very fine and fine-grained 
and, very thin-'bedded, individual beds often indistinct and seldom 
over 3" thick.. Abundant fossils and trail markings. Lower unit at 
STOP 3.. About 15' thick. 

Whereas the transition beds in the top of the Mt. Simon are believed to 
have formed in a nearshor'e environment located near to but seaward of the beach 
the Eau Claire Formation, by way of contrast, is believed to have formed in an 
offshore area of lower energy located seaward of the nearshore environment. 
This interpretation, is suggested by uniform but thin and laterally perSistent 
beds, presence of glauconite, presence of marine, animals in a variety of forms 
and abundant trail markings, and small scale cross··,bedding. Bedding character' 
is interpreted to indicate brief episodes of higher' energy and the increase in 
carbonate content indicates conditions of light and water depth were condu,cive 
to formation of carbonate .. 

The history suggested by these rocks is one of deepening waters probably 
caused by subsidence of the land surface and nor'thwar'd transgression by the 
sea over the land (Ostrom, 1964a).. Thus beach depOSits (thick-bedded Mt. Simon) 
are mantled by nearshore depOSits (transitional Mt. Simon) which are in turn 
mantled by offshore deposits (Eau Clair'e). A r'ecur'I'ence at higher levels of 
any of the lithologies noted would indicate regr'ession. That this happened can 
be seen at STOP 4 where the Mt. Simon lithology is repeated in the Galesville 
Sandstone Formation. 

25.3 0,3 

25.5 

25.6 0.1 

26.7 1.1 

26.8 0.1 

32.3 5.5 

33 .. 9 1.6 

37.4 3.5 

38.9 1.5 

39,5 0,6 

Roadcut on south side exposing contact of Mt. Simon 
and Eau Claire formations. 

Roadcut at top of hill exposing Eau Claire Formation, 

Roadcut on north side and at west end exposing Eau Clair'e/ 
Mt, Simon contact. Proceed west to junction with 
State Highway 93 .. 

Stop sign. Junction Highway 93. Turn south (left)" 

Abandoned quarry in Mt. Simon and Eau Claire on east 
side of road (left), 

Junction with County Highway "HH". 

Exposures of Wonewoc Formation for next 2 miles 

Exposures of x'ocks of Tunnel City Gr'oup for next mile. 

Exposure of contact of Wonewoc Formation with Lone Rock 
Formation. 

EXpOSUI'e Eau Claire Formation. 



55 

40.4 0.9 

40.8 0.4 

44.9 4.1 

45 .. 7 0.& 

46.5 0.8 

47,.8 1.3 

49 .. 0 1.2 

49.5 0.5 

50.0 0.5 

50.4 0.4 

,Enter Village of Eleva. 

Stop sign. Turn east (left) on State Highway 10" 

Enter Strum. Tur'n south (right) on County Highway "D". 

Turn East and follow County Highway "D". Note asphalt 
plant to north wor'king in glacial deposit. Floor' of 
pit is in Eau Claire Formation .. 

Turn south following County Highway "D" .. 

Tur'n south and follow Highway "D". 

Exposur'e of contact of Wonewoc Formation with Lone Rock 
Formation. 

Exposure of contact of Wonewoc Formation with Eau Cl,aire 
Formation .. 

Exposure of contact of Wonewoc Formation with Eau Claire 
Formation about 20' above road level at top of massive 
unit. 

STOP 4 (M.E .. Ostrom) .. Bruce Valley quarry (abandoned) 
located at east side of County Highway "D" L 2 miles 
nor'th of Bruce Valley School in the NEt, NW!, NWt of 
sec. 9, T.23N., R.8W .. , Trempealeau County (Whitehall 
15' topogr'aphic quadrangle, 1929). 

At this site the contact of the Eau Claire Formation with the overlying 
Galesville Formation is marked by an unconformity (Figur'e 10) which is 
especially well shown near the top at the nor'th end of the quarried face .. 
The unconformity is interpreted to signify regr'ession and er'osion. The 
Galesville is believed to have formed by a process of intermingling of beach 
deposits dur'ing the succeeding transgr'essive episode (Ostrom, 1964a) .. 

Close examination of this contact indicates shar'p and marked lithologic 
and/or' textur'al change and often erosion of the top of the Eau ClaiIe.. The 
lower few feet of the Galesville quite often contains clasts of Eau Claire 
sandstone and shale. An excellent example of these features will be seen at 
STOP 7 , the type section of the Galesville Formation .. 

Additional discussion of the relationships and significance of the 
rocks shown at this exposure is given under' STOP L 

53 .. 3 2.9 

54 .. 9 1.6 

56.3 1.4 

59 .. 8 3.5 

Bear to east (left) and follow County Highway "D" .. 

stop sign. Turn east (left) and follow Highway "D" .. 

Turn south (right) and follow Highway "D" .. 

Junction with County Highway "0". Continue south 
(ahead) on Highway "D" .. 
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WONEWOC FM. 

STOP 4 
Bruce Valley Quarry 

NEi,NWi,Sec ,,9, T. 23N. ,R" 8W" 

East »-

Modi\llll-grainod With _e fine and 0 ........ '!'h1ok
bedded. Iron oxide concentrated. in lover tP to 4f. 
Erosion surface at base well upoHd near north 
end of outcrop_ 

Galesville Mbr. 

V.ry fine and tine-grail1ed. Abmdant i1'011 oxide _in and 
oom."t. Mod11J11 to thin-bedded. 

Same as above bttt .I... reworked 821d has pit"t!>a _race. 

WONEWOC FM. 
EAU CLAIRE FM. 

Very fine and tin.-~n.d. '!'hiok-beddod. 

Very fine and tine-·grained. '!'hiok-bedded. 
rew b ..... hiopod shells on bedding plane •• 

:·::c:·.~·::·· 

:.~.~~<:.<Q..: 
.~: :. Go: .'. . . . . 

• 
Very tine and fine-grained. Modi"" and 

thin-·bedded. Abundant orange brachiopod 
shells on bedding plane •• . .... : ,',. 

Very fine and tino-grained. '!'hin-·bedded. .:. ~::.:.'~' ~:": 
Abmdant white _hiopod shella and trail . ':"':-,' 
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Scale 
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and ourrent markings. Few trilobite . '" .7';"i" 

fr&gmenta. .' ., . :' G.:.: ...... ·. , ?:'::G' .... >... V017 .fin~ ~d fine-·grained. '!'hin- 20 
••• ' • '.' G • .'. • ..' .' '.' lie.4<Wd. Abmdant vbi te _hiopod 
',': "~G~G-:'T'~r lIhe1l8 on bedding plan ... 
~~ .... '. .;-:-:-:-:. ~: Fine IIild ver,y t1ne~'gra1n.d. '!'hin and 
~. ~-=.'-'-" :: ;4 . \m.even blddlngo 
:··.~:.:G·.:· ·-::~··Go .. :~·.ci. :. Ve"i'y tin. and tine-grained. White 
'7..;2 , .... :~.. brachiopod shells on bedding plan ••• 
:-::=:>-='. '. '. ~." Very tina and fine-grained. Abmdant white 
: ,;2 •... :: brachiopod sheUs on bedding planes. 

~,~~::G~ ... ~:.~:.~. ·:~:~ .. ~[:===:Yl.~r,yfl1ne and tine-grained. Ve'17 fossiliferous. 
10 

:.G::· " 
Road 1 .... 1 Very fine end tin'-grained. '!'hiok to thick-bedded. 
Count;r Highwa.y "J1' 

o 

Horizontal to vertical scal. opprox. 102 

Ref.r to STOP 1 for tc.;r to .,.,bola 

lIeaoribed b;r M. E. 08tr0m 
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59 .. 9 0 .. 1 STOP 5, (M"E" Ostrom).. Exposur'e of geologic section 
beginning with Lone Rock Formation at top and extending 
downward to Eau Claire Formation at base in roadcuts 
located north of Whitehall on County Hillhway "D" and 1" 7 
miles nor'th of its juncture with State Highway 53 in the 
SW!, SW!, sec" 12, T.22N .. , R.8W .. , Trempealeau County 
(Whitehall 15' topographic quadrangle, 1929). 

This is an excellent exposure to show the inter'!'elationships of the 
various lithostratigraphic units beginning with the Eau ClaiI'e Formation 
and extending upwar'd into the Lone Rock Formation. The section is complete 
except for' about 15 feet of covered interval midway in the Ironton Member. 

Beginning with the sharp and unconformable contact of Galesville on Eau 
Claire near the base, one can pr'oceed upwards through the remainder of the 
section without evidence of major erosional br'eak" 

Regionally the Eau Claire Formation thins to the east until in the vicinity 
of Wisconsin Dells it is, not recognized" North and northwest of the Dells what 
is believed to be thin Eau Claire can be seen at Friendship Mound, north of 
Fr'iendship, and at Sheep Pasture bluff located south of Mauston. 

At Friendship Mound there is a one-foot bed of fine-grained, silty, iron-' 
oxide, cemented sandstone that separates two thick-bedded, medium-grained, 
well-sor'ted sandstone units. The upper of these two units is positively iden
tified as the Galesville Sandstone. At Sheep Pastur'e Bluff the situation is 
similar except that the thickness assignable to the separating unit is 7 feet 
and it contains only minor iron oxide.. Also at Sheep Pasture Bluff, sandstone 
clasts occur in the base of the Galesville.. The possibility exists that the 
separ'ating unit is the Eau Claire Formation thinned by pre'-Galesville erosion 
and that the lower' sandstone unit is the Mt. Simon Sandstone" 

A study of the Mt. Simon Sandstone by Asthana (1968) indicates that its 
feldspar content ranges from 3 percent to 40 percent and averages 18 perc,ent. 
On the other' hand it is known from numerous analyses of the Galesville Sand
stone that it seldom contains more than 1 per'cent feldspar.. Asthana (1968) 
determined that the feldspar content of the sandstone unit below the Eau 
Claire is higher than that above by a factor' of 2 at Sheep Pasture bluff and 
of 9 at Friendship Mound. This sharp decrease in feldspar content corTes-' 
ponds to a similar difference between the feldspar content of the Mt .. Simon 
and Galesville sandstones elsewhere and i@ interpreted to indicate that at 
these exposures the Eau Clair'e is, much reduced in thickness probably due to 
post-Eau Claire erosion.. Thus, it appears that the Eau Claire thins east-' 
ward and that thinning is due to pr'e-'Galesville er'osion .. 

The Eau Claire-Galesville contact marks the end of one transgressi vel 
r'egressive sequence and the beginning of the tr'ansgressive phase of the sub
sequent sequence.. The Ga.lesville Sandstone formed during transgression as 
the result of a pr'ocess of coalescing of li ttor'al zone deposits. Rather' per
sistent high energy conditions are indicated by a noticeable lack of clay, 
silt and very fine sand and a total lack of fossils. 
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LONE ROCK FM. 
Reno MbI'" 

Tomah Mbr" 

Birkmose Mbr" 

LONE ROCK FM. 
WONEWOC FM. 

Ironton 

STOP 5 
WHITEHALL ROADCUT 

SW~,SW~, Sec ,,12, T. 22N, ,R" 8W" 

Fine-gr&ined. '!'hick to thin-bedded. Vrt7 glauconitic 
beds oonsist ot 88I'1datone olaata in & gl&uconl tic 
ADdstone matr!% and ahowa evidenoe of bioturbation. 

Pine--grained. '!'hin-bedded, ....... 1;r mediua. Hi ... 
abundant on bedding planes. 

Level ot .farm road on Cl1:&rr,Y tloor. 

Fine-grained. '!'hin--bedded. Some b ..... hiopod 
Shell trog&onts. 

Flne-grained. Beds of sand8tone intra
oJ.sta in glauconitic Rndstone _trix, 
of reworked sandstone, and ot eroS.
bedded glauconitio sandstone. 

Vef7 tine to Vlr7' ooar"~·gr&1ned. 
Rwworktld. 

(;"/':''''';G '!!/ 
.' ;'. : .. 
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Continued 

Rorer to STOP 1 tor ke7 to .,mbola T 
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STOP 5 
CONT NUED 

" .. " . "" 
Fine to verr ooarse-gra.1ned. Revorked. Basal . ~ .. '''".~,,, '~~. 

".,. iron oxide- cemented. 

Ironton Mbr, 
Galesvi lIe Mbr .. 

U-'i'- '-d c.'-"- . '1: ' '.j- ., .. .L~ ... _~ _- • :',,' ,," .. 

grained. ~ and : : '~'., ;;',,: :: 
upper 1 toot ....,.,rkod ...... ' .. 
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Med1m and tine-grained. Thlclc
bedded. Basal 11' iron oxide 
cemented. 
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WONEWOC FM, 
EAU CLAIRE FM. 
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Continued 

Pin. and ....,. tine- grained. Thin ""d modi U11-4>odded. 

Road 1 ... 01 
CounV Higlne30 
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Described b;y II. E. oatrom (1966) 
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Above and transitional with the Galesville is the Ironton Member. The 
Ironton is interpr'eted to have formed in an environment located seaward of 
the beach where high and low energy conditions alternated. Whereas the 
Galesville is thick-bedded, the Ironton is medium-bedded and even-bedded. 

60 

Silt and other fine particle-s are abundant in certain beds" Bur'r'6ws are C6Illlll6n 
and fossils are present locally" Also, ther'e is commonly carbonate cement and 
glauconite in the upper' few feet of the unit. Alternate beds are commonly well
sorted, clean, medium and coar'se-grained, cross-bedded quartzarenite on the one 
hand and poor'ly-,sor'ted, r'eworked and burrowed quartzarenite on the other. 
Emrich (1966) traced certain of the burrowed beds for as much as 100 miles 
in the outcr'op ar'ea of western Wisconsin which is inter'pr'eted to signify a 
broad and flat shelf bottom on which the effects of storm or quiet were widely 
impressed. 

The Ironton Member thins toward the Wisconsin Dome to the east" At this 
exposure the Ix'onton is about 40 feet thick. Traced east and south it thins 
to disappearance as can be seen at exposures south of Lone Rock in the south 
bluff of the Wisconsin River" Further to the southeast in northeastern Illinois 
the Ironton increases to a maximum of 150 feet in thickness (Buschbach, 1964; 
Emrich, 1966). The Ironton thickens westward into Minnesota, It is assigned 
a Franconian age on the basis of fossils" 

At this exposure the Ironton is in sharp contact with and lithologically 
markedly different fr'om the overlying fine-grained glauconitic, shaly and thin
bedded Lone Rock Formation of the Tunnel City Group" The Tunnel City Gr'oup 
consists of two distinct facies in the Upper Mississippi Valley area, namely 
a glauconitic facies, the Lone Rock Formation, and a nonglauconite facies, 
the Mazomanie Formation (Trowbx'idge & Atwater, 1934; Wanenmacher et aI, 1934; 
Twenhofel et aI, 1934; Ericson, 1951; Berg, 1954; Ostrom, 1966, 1967). The 
Lone Rock facies intertongues with and is laterally and ver'tically transitional 
with the Mazomanie facies in the direction of the Wisconsin Dome as is shown in 
Figures 15 and 16 (Ostrom, 1966)" The Mazomanie facies will be seen at STOP 18. 

Abundant burrows and trails in the Lone Rock indicate prolific animal life. 
Thin bedding and fine particles suggest perSistent low energy condi tions '. 
OccaSional beds, up to 2 feet thick and rarely up to 8' thick, of sandstone 
clasts in a greensand matrix suggest occasional episodes of high ener'gy such 
as storms" The environment of Lone Rock deposition is interpreted to have been 
located seaward of that of the Ironton in an area of deeper water and lower 
overall available energy as attested to by thin beds, fine sediment, abundant 
fossils and lateral perSistence of beds" 

The similar'ity of the lower part of the Lone Rock Formation at this site 
to the lower par't of the Eau Claire at STOP 3 is believed to be significant. 
In both cases the upward -change is from transitional beds characterized by 
medium and perSistent beds of medium and coarse-grained quartzarenite to fine-, 
grained, shaly glauconitic sandstone with abundant trail markings on bedding 
surfaces. The two units are interpreted as the manifestation of a single 
environment repeated by two episodes of transgression separ'ated by a minor' 
regr'ession which is named by the Galesville Sandstone and the erosion surface 
at its base (Ostrom, 1964). 



61 

60.4 0.5 

6L4 1.0 

61.7 0.3 

62.1 0 .. 4 

62.7 0 .. 6 

62.9 0.2 

63.6 0 .. 7 

64 .. 3 0 .. 7 

65.0 0 .. 7 

67.4 2.4 

68 .. 5 1..1 

69.5 1..0 

69.6 0.1 

70.0 0 .. 4 

70 .. 4 0.4 

70,.7 0 .. 3 

7L2 0.,5 

71 .. 8 0,.6 

71..9 0.1 

72.7 0,.8 

72 .. 8 0,1 

72.9 0.1 

Base of outcrop exposure at Stop #5,. 

Quarry in Eau Claire Formation on left .. 

Stop sign,. JuIiction with state Highway 
53. Turn west (right) toward WhitehalL 

Enter Village of Whitehall. 

Road jogs to right; follow County Highway 
lTD" south. 

Exposure of Eau Claire Formation on right. 

Exposur·e of Eau Claire Formation on left .. 

Exposure of contact of Eau Claire and 
Galesville formations in quany on left. 

Quarry in Eau Claire on left ,. 

Small quany in Lone Rock Formation on right 
at road junction, 

Turn west (r'i.ght) on County Highway "N" and 
follow to junction with State Highway 93 .. 

Turn west (right )and follow Highway "N" up 
hill at church .. 

Exposure of Lone Rock Formation on right (north). 

Quarry on left exposes Lone Rock, St .. Lawrence 
and Jordan formations.. Detailed description 
given in Appendix at mileage 70.0 .. 

Quarry on left in St .. Lawrence Formation. 

Exposure of Lone Rock Formation on left. 

Exposure of Lone Rock on left .. 

Exposure of Lone Rock Formation on left .. 

Exposure of Wonewoc Formation on right. 

Wonewoc Formation exposed on right .. 

Stop sign. Junction with State Highway 93 .. 
Turn west (right) .. 

Exposure of contact of Galesville and Eau Clair'e 
formations showing some cutout .. 
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77 .5 4.6 

77.8 0.3 

78 .. 3 0.5 

79.3 1.0 

Wonewoc Formation exposed on left .. 

Turn south (left) and follow Highway 93. 

Quarry on left in Wonewoc Formation .. 

~OP 6 (M .. E. Ostrom) .. Composite section from 
outcrops and quarr'ies located along State Highway 
93 and extending from about 1.5 miles to about 
3 .. 2 miles south of Ar'cadia. Section begins with 
quarry exposur'e of Lone Rock and St. Lawr'ence and 
ends at top of hill with quarr'ies in the Oneota 
Dolomite in SE!, NWi, sec. 9, T.20N., R.9W., 
Trempealeau County (Galesville 15' topographic 
quadrangle, 1929) .. 
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This stop displays the St .. Lawr'ence and Jordan formations to good advan
tage and it also illustrates one of the pr'oblems in the UPpel' Cambrian 
Stratigraphy in Wisconsin, namely determining the limits and relationships 
of the Black Earth Dolomite and Lodi Siltstone members of the St. Lawrence 
Formation. 

Nelson (1956) studied these units in the Upper Mississippi Valley area. 
He defined the Black Earth as " .... sandy dolomite and interbedded dolomitic 
siltstone and fine-grained sandstone" and in the vicinity of Black Earth and 
Madison and at localities along the Mississippi Valley as dolomite that is 
" ••• generally massive, brown to buff, slightly glauconitic .... (with) ••• 
algal structures locally." The Lodi Member consists of " .•. siltstone, 
generally dolomitic, and dolomitic sandstone." 

The fact that his definitions indicate both the Black Earth and the Lodi 
can consist of dolomitic siltstone and fine-'grained sandstone is reason why 
it is commonly very difficult to distinguish the two members as can be seen 
at this exposure. Here Nelson assigned the lower 17 feet of the St. Lawrence 
to the Lodi the middle 12-'foot portion to the Black Earth, and an over'lying 
15-foot section to the Lodi for' a total thickness of about 44 feet. Close 
examination of the outcr'op reveals that if a Black Ear'th Dolomite occurs 
here it is probably the 7 feet of very silty dolomite in the inter'val from 
19 feet to 26 feet above the base of the exposur'e. However', there does not 
appear' to be any marked difference in Ii thology such as would suggest the 
pI'esence of Black Earth lithology rather' than LodL The Wisconsin Geological 
and Natural History Survey recognizes the Black Ear'th as a medium to thick
bedded, medium to coarsely-crystalline dolomite that is locally silty, sandy 
and glauconitic with fossil algae and with the possible exception of sever'al 
thin beds assigns all of the St. Lawr'ence Formation of this exposure to the 
Lodi Member. The Norwalk Member of the Jordan Formation consists of very 
fine and fine-grained non-silty sandstone which is thick-'bedded to thin-bedded. 
At this exposure it is separated from the underlying silty and dolomitic Lodi 
by a sharp and uneven surface inter'pr'eted to indicate post-Lodi erosion. At 
the ma,jori ty of outcrops of this interval in Wisconsin the contact appears 
to be completely gradational. However', the fact that the Norwalk and Van Oser' 
consti tute a thick body of sandstone similar in character to the Galesville 
and others of the CambI'ian and Or'dovician sandstones of this r'egion suggests 
that the Jordan probably had a similar origin, namely that it formed on an 
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Continoeci 

STOP 6 
ARCADIA ROADCUTS & QUARRY 

SWt,NWt,Sec,,9,T,,20N. ,R.9W. 

Nor'walk Mbr" 

JORDAN FM. 

Fine and vo,.,. fine~gr&ined. '!'hick-·bedded. 
Bu. wev;n and 8harp exposed at north end 
of firat roadcut south of 'I"""'" and at west 
.ide of St&to Hi~ 93. 

E;ost---,>:--

. .--.-: . 
ST. LAWRENCE FM. Vo,.,. o1lt,., Mottled gr<o,;y and butt. ." _~ .. : /---Roadout exposure. to top. 

Little ver,y fine sand. 

Modium to thin-·bedded. Mottled v1th pale green 
cJ.a.y. Ap""",,s to be bioturboceous. 

Y..-; fino-gra1nod. '!'hin and unoven 
bedding. 

ST. LAWRENCE FM. 
LONE ROCK FM. 

Reno Mbr. 

Ver7 ttn.-~1ned. 
'!'hick-bedded. 

li'ine-gr&ined. 

li'in.-grained'~ 

Reto,' to S'J'OP 1 tor key to a,mbcls. 

" -",,', ........ 
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STOP 6 
CONTINUED 

ONEOTA FM. (Upper part not described) 
Stockton Hi 11 Mln. lIediUll-grain.d. Appears to be 

bre •• iat.d locally. 

Mediun-gra1ned, friable. 

lIediun-grain.d. 

Fine to medi ua-g:r&ined. 
Coar8e and tine-grained. Few wh1te siliceous 
bands. 

Coarse and tine-grained. 
Shale With 11ttla sand. 
Fine-.mUnad. 

Fine and mediUD-.gre,lned. Some iron oxide. 
Fin. and .oarBe"grained. Friable. 

C~8e and t1n.·~n.d. 
lIedi",,·grained. Friable. 

1ine··grained. C~bonate ,& 81110& concretions. 

East--;;.
/ .. " ... ,,/ ... 
':Q :.' ; ••• : 

''';'/,>:/.f 
I~····· .... 
~ " ••• ' •• "g'.". 

.......... 
::~.;)~ .• (.:::;}~ 
~~ .. ~~ .•... ,,: 

:~":';',,"~".:: 
MtdiUD~'gra.ined. Scattered oarbona:te ooncretions. ~',,: ~:' : .," '" 

. (:'.','. : ... : ; : 
Mediun' end tin .. grained. Pea-sized carbonate conoretions' .:~':;:~:.:-.':':, 
at base. Madi'tlll-,gra,1ned.". '.". '~ : : .' 

ONEOTA FM. 
JORDAN FM. 

Van OseI' MbI'. 

Norwalk Mbr., 

MediU1D and tine .. grained. 

,:.~;.::: 
•.•.• ::..:::::z= 

M&d1lD and t1ne~'gr&1n.d. Some silica oonoretions ;)j;j~~::.': 

04.·k,~ 
Med1lJD·",gra1ned. Abundant carbonate concretions. :.;:~':':::: 

lIediUll-grained. Friable, White & brown. .: .:~ .. :.:, :::: 

Coarse and med1U1l-grained. Pea-alm carbonat. 
ooncretions near top grading to large m&8ae. 
toward be... ThioJo.. bedded. 

Continued 
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trom fwonhotel ( at &1, 1935), Nelson (1956), 
and MelbT (1967). 
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erosion surface by a process of coalescing of beach deposits in a transgressing 
sea, but that in at least this area erosion was a minor factor. 

The Van Oser Member' of the Jordan Sandstone is characterized by medium'
gr'a1;ned sandstone with some coarse and a little fine. Contact of the Van Oser 
with the Norwalk is commonly though not always sharp. At this exposure the 
contact is slightly uneven. Contact relations ()f overlying beds will best 
be examined at subsequent stops .. 

79.5 0.2 

79.7 0.2 

79.9 0 .. 2 

80.4 0.5 

80,9 0.5 

81.0 0.1 

82.3 1.3 

85.5 3.2 

90.1 4.6 

91.1 1.0 

95.8 4.7 

96,,8 1.0 

97.0 0.2 

Outcr'ops on right and then left of Van Oser 
and Norwalk members of the Jordan Formation, 

Outcrop on left of Jor'dan/Oneota contact, 

Oneota Formation exposed on right. 

Several quar'ries in Oneota Formation. 

Exposure of Oneota Formation .. 

Contact of Jordan Sandstone with the Oneota 
Formation, 

Exposure of Wonewoc Formation on left .. 

Galesville Member' of Wonewoc Formation 
exposed on left. 

Galesville Member of Wonewoc Formation 
exposed on left. 

Stop sign. Junction with State Highway 35. 
east (left) and follow to Galesville. 

Enter' Galesville .. 

Turn left at lake edge. 

Tur'n 

Stop sign. Proceed straight ahead and par'k in city 
park. 

STOP 7 (M .. E, Ostrom). Type section of the Galesvi lIe 
Sandstone exposed in bluff in the NEt, NWt, sec. 33, 
T .. l9N., R .. 8W., Trempealeau County (Galesville 15' 
topographic quadrangle, 1929). 

Outcrop is reached by walking north across highway bridge and thence 
east along north side of Beaver Creek. Assemble at path gate .. 

To leave circle park and turn south (left) on State Highway 53. Follow 
53 south through city toward LaCrosse. 

Discussions pr'esented for stops number's 3, 4 and 5 apply equally to this 
exposur'e.. Of special inter'est her'e is the Eau Claire'-Galesville contact 
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LONE ROCK FM. 
Birkmose Mbr .. 

WONEWOC FM. 
Ironton Mbr_ 

STOP 7 
GALESVILLE OUTCROP 

NE~, NW~, Sec" 33, T, 19N .. ,R .. 8W" 

Fine·-grain.d. Thin -bedded. Som. b ..... hiopod shell f_nt •• 

Fine and very t1ne-gre.1ntd, trace of med1un and eo&r". 
F.y braohiopod shell !regments. 

Mld1l11l and coarse-grained, 11 ttl. tine. Few brachiopod 
shell t~ents. Thick-bedd.d. 

~::. ' .. ": ~',,': :',: . Madi'lD and-tine-grained, trace of covse. HediUD.-bedded. 
Fin. and v.ry tin.-gr&1i1ed, t ......... diun. Thin-bedded. 
Fin. end mediUll-gr&ined. trace 0...,.... Thiok·-bedded. 

- .' 
Medium-grained, ~. ooarse and fine. 

ModilD.gr&ined, little 0 ....... end tine. Thin to medilD·-bedded. 

c ....... to mediUII-grained, trac. tine. Thick-bedded v:!th _e 
thin beda. 

• .:-',.?"'y.-: :, 
',', ~;.'.',',: 

Galesville Mbr_, Fine to medi \111- grained, 11 ttl. coarse. 
Thiolo-bedded with tew thin beds. 

: ~ .. ,~. ,,':." ...... 
.' : ',,' '.~'; .. " . 

l'in. to v.rydtine-~in'd, trace ..... di""'- Thinb-bedded. 
Ccar .. to me- lun"gra.1ned, 11 ttl. nne. Thiek- edded. 
Fine to .,editllll-grained, little 0...,. ... Thick·-bedded. 

Modlun-grained, little fin. and 0 ........ Thiclo-bedded. 

" , ........ It 
,', ", '. 

'~ .;.. =', ~.'.; .:... 
~...,;.:.-::' . :.: :.: 

Fine to very f'ine-gr&lned, trace medlU11. !hick-
bedded. 

KOdiun to fine-grained. Thiolo-bedded • 
ModiUl-grained, little fine and 0...,. ... Thiok-bedd.d. 

Fine-grain.d, little modiUll and 0 ........ Thick··bedded. 
KOdiun·-grained, li ttl. tin. & 0""''' •• Thick-bedded. 

Pine-·grained, little very fine. Thiok-bedded. 

l'ine-grained, little very tine. Thiolo-bedded. 

Modi ... and fine-grained, little very ...... end very 
tin.. Thiok-bedded. 
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Con-tinued 

STOP 7 
CONTINUED 

!!odiUl1 _ fine-grained, little • ...,... and fine. 
'l'lU.ck-bodded. 

WONEWOC FM. 
EAU CLAIRE FM .. 

Beaver Creek 
belov _ 

Most17 covered down to lovel of 
Beaver Creek. 

Rafor to S'l'OP 1 for kay to 8,)'lllbolo Described b.Y II. E. Ostrom (1966) 
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surface which is sharp along the outcrop face and is markedly uneven. 
At this exposure erosion of the Eau Claire is obvious on the basis of cut-out 
and the presence of clasts in the base of the Galesville (Figure 24). 

Galesville Ss. 
Eau Claire Ss. 
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Figure 24. Unconformable contact of Galesville Sandstone with Eau Claire 
Sandstone at type section of GalesviIle in Galesville, Wisconsin (Stop 7). 
Note sandstone clasts in lower 3 feet of Galesville above thin beds near 
center of picture. 

Early descriptions of this outcrop (Trowbridge and Atwater, 1934; Twen
hofel et aI, 1935) did not recognize the unconformable relationship between 
the Galesville and Eau Claire. Twenhofel et al (1935) stated that "There 
does not seem to be any definite evidence of physical change at this boundary." 
Critical examination here reveals marked physical change and in fact an un
conformable relationship produced by pre-Galesville erosion of the Eau Claire. 
The relationship revealed here, namely that of quartzarenite resting with 
erosional unconformity on older rocks, is common in the Cambrian and Ordovician 
strata of Wisconsin and is one factor which led to a cyclic interpretation to 
explain the history of sedimentation of Upper Cambrian and Lower and Middle 
Ordovician rocks in the Upper Mississippi Valley area (Ostrom, 1964a). 

Because the contact of the Eau Claire with the Galesville is one of 
erosional unconformity one must re-examine the position of the Galesville 
with respect to its assignment to the Dresbachian Stage rather than to the 
younger Franconian Stage. The Galesville is separated from older rocks by 
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an unconformity (Figures 10 and 24), it contains no diagnostic fossils, and 
it is transitional with the overlying Ix'onton Member which contains Franconian 
fossils.. Furthermor'e, the Aphelaspis trilobite zone which closes the Dres
bachian and which should occur in the top of the Eau Claire is misSing in 
Wisconsin. Absence of this zone tends to support the contention of post-
Eau Claire erosion" 

The Bir'kmose Member in the base of the Lone Rock Formation thins toward 
the Wisconsin Arch from 15 feet just east of Galesville to less than 6 inches 
at Ferry Bluff north of Mazomanie (Berg, 1954). The Bir'kmose is one of several 
units in the Upper Cambrian and Lower and Middle Or'dovician which thin east-' 
ward toward the Wisconsin Dome. Some of the others are the Ironton, St, 
LawI'ence, Sunset Point, and Glenwood units. 

97.5 0,,5 

99.0 1.5 

99,5 0,,5 

103.3 3.8 

106.6 3.3 

107.9 1.3 

113.2 5.3 

115.3 2.1 

118.8 3.5 

119.1 0 .. 3 

120 .. 9 1.8 

121.6 0,,7 

122.0 0 .. 4 

123.9 1.9 

Galesville Member exposed on left .. 

Decor'ah Pass. Contact of Wonewoc and Lone Rock For
mation exposed. 

Galesville exposed on left. 

Bluff to east (left) of r'oad contains rocKs r'anging from 
Galesville at base to Oneota at top. 

Bluffs to east (left) of road contain rocks ranging 
fr'om St. Lawrence at base to Oneota at top" 

Holmen city limits .. 

Onalaska city limits. 

Turn right (west) off of U. S. Highway 53 onto Intersta te 
Highway 90 .. 

Turn right (north) off of Interstate 90 onto U. S. High
way 61 to LaCrescent. 

Stop signs (2). TUrn left (south) at second stop sign 
and follow U .. S .. Highway 61 to LaCrescent. 

LaCrescent city limits. 

Stop light at LaCrescent, Minnesota (Houston Co,,) at 
inter'section of U .. S .. Highways 14, 16 and 61.. Proceed 
south on U" S. 14.. On left (east) is Upper Mississippi 
Wildlife Refuge .. 

Galesville Sandstone outcrops on right (west) to inter-' 
section with Minnesota Highway 26 and for about 1 mile 
beyond. 

Intersection of U .. S .. Highway 16 with Minnesota Highway 
26.. Continue on U. S. 16. 
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125 .. 8 1.9 

126.9 1.1 

127,,2 0.3 

128.3 1.1 

128.6 0.3 

131.5 2,,9 

132.7 1.2 

133.3 0.,6 

133.8 0.,5 

140.0 6.2 

140.7 0.7 

143" 3 2.6 

144.6 1.3 

146.3 1..7 

Cr'os s Root River., 

City limits of Hokah, Minnesota. 

Intersection of U" S"Highway 16 with Minnesota 44 in 
Hokah" Take Minnesota 44 south" 

Tunnel City Sandstone on right Side of road. High 
in left bluff is a quarry in the Pr'airie du Chien 
Group, probably Oneota Formation (Hager' City Member'). 

High on right slope are ledges of Jordan Sandstone. 

Tunnel City Sandstone exposed on l"ight side of road .. 

Black Earth (?) Member of St" Lawrence on right. 

Jordan Sandstone on both Sides of the I'oad" Here we 
begin to ascend out of the Mississippi River Valley, 

Oneota Formation exposed in roadcuts. 

Intersection with Minnesota Highway 76 str'aight ahead" 

City limits of Caledonia, Minnesota (Houston CO.)" 

Intersection of Minnesota Highways 44 and 76., Turn 
left (south) and continue on Minnesota 76. 

Oneota Formation exposed in I'oadcut on left (east)., 

.s:rQ:e...6..., (R.A.. Davis). Exposure of Pr'air'ie du Chien 
strata in road cut at left (east) Side of Minnesota 
Highway 76 showing the New Richmond Member of the 
Shakopee Formation unconformably overlying the Oneota 
Formation. Located in the NW;, sec. 12, T.ION., R" 
6E., Houston COunty, Minnesota. 

This exposure shows only a limited Prairie du Chien section but it does 
afford good opportunity for close examination of the contact between the 
Oneota and overlying Shakopee formations.. HeIe the pure dolomite of the 
Hager' City Member is overlain unconformably by the sorted and rounded medium 
quartz sandstone of the New Richmond Member. 

This contact was first described as an erosional surface by Ulrich (1924) 
who deSignated it as the boundary between his Ozarkian and Canadian systems. 
More recent worker's (Powers, 1935; Heller', 1956; Shea, 1960) have interpreted 
this hox'izon as repx·esenting continuous deposition within the Pr',!irie du 
Chien Group. Regional study of this horizon by Davis (1968) has shown the 
Oneota - Shakopee contact to be an erosional unconformity at most exposures. 

At this location there is subtle relief on the upper suI'face of the 
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Oneota and an abrupt lithic change. About 30 miles to the northwest at 
Lanesboro, Minnesota there are large iI'agments of Oneota lithology incox'porated 
in the basal New Richmond. 
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SHAKOPEE FM. 

STOP 8 
ROADCUT ON HIGHWAY 76 

NW!,Sec.12,T .. ION .. ,R.6W. 

New Richmond Mbr .. 

SHAKOPEE FM. 
ONEOTA FM. 

East~ 

Madlun-gr&lned,bedded, friable, grades into overlJ1.ng soil. ".;.",~.:'>''''.'': 

ModiUll-grained, shaly, poorly-bedded. . :~ 

Medium-grained, poorly-bedded, mediua brown, triable, 
ripples. 

Modiun gray, similar to beds below but With shal. 
interbeds. 

ModfUll-grained, thin-m.diun bodded, rsd-b_, 
sorted, well-formed ripples, some croas-bedding, 
..... _t friable, sbaly at base. 

.. ~.!i 
:~ ::~:::.~ :.::~'.:.:.::' 

Hager City Mbr .. 

ModiUII-·c~ll1n., thick- bedded; den .. , 
gray, SOlI. pods With apparent bracoiation, 
muoh o&101te 8pIl.l". 

Bwy. 78 
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Village of Eitzen, Minnesota (Houston Co .. ). 

Minnesota-' Iowa state line. 

"Begin descending into the Upper' Iowa River Yalley 
(formerly Oneota River).. Many exposures of the Oneota 
Formation are pr'esent on both sides of the road .. 

Jordan Sandstone on r'ight (west) Side of road. 

Intersection with Iowa Highway 19 .. 

Cross Upper Iowa (Oneota)River'. 

STOP 9 (R"A.Davis). Excellent exposure of the contact 
between the Jor'dan Sandstone and the overlying Oneota 
Formation in exposure at west side of Iowa Highway 76 
in the SW Corner of sec.l, T,99N .. , R.6W., Allamakee 
County, Iowa. (Figure 25.) 
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This, and the succeeding two stops will cover the entir'e 
Pr'airie du Chien Gr'oup with the exception of the Willow 
River Member of the Shakopee Formation. This is the 
type area of the Oneota as designated by McGee (1891). 
Exposures are excellent and nearly continuous but acces
sibility is limited at some hor'izons. 

The abrupt lithic and profile change at this stop marks 
the contact between the Van Oser Member of the Jordan 
Formation and the Stockton Hill Member of the Oneota 
Formation. The char'acte! of this contact i,s rather' 
uniform throughout the Upper Mississippi Valley.. It 
marks the introduction of the first major Paleozoic 
carbonate sequence in the upper Midwest. 

The Stockton Hill Member is a heterogenous unit of 
dolomitic quartz sandstone and quartzitic dolomite with 
algal stromatolites, oolites, intr'aclasts, and some 
chert. Al though it is internally var'i!3d the Stockton 
Hill Member' is distinct from units above and below. 



73 

STOPS 9-11 
UPPER IOWA RIVER SECTION 

ALONG HIGHWAY 76 
Secs ,11-14 8.:Z3, T .99N. ,R.§W. 

Hager City Mbr. continued CONTINUED 

Medium-or,ystalline, thick-bedded, butf, homogenoua, 
b1o-turbate structures tn lowe~ portion, small molds 
ot tos811 tragments in lower 16'. 

l!edi1llll-<lr;yri&lline, tan-~, ..... mottling. 

Continued 

f 

Stockton Hill Mbr. 
Medlt11l·,gr&tned, tan, dolomite cement. :/~. ~ . ~::,-~~,~ :/i ~;~. 

G 

Medlum-er;ysta.ll1ne, tan-gra.y, trace glauoonite. ': ',G" 'ii).':$. :0 .' 

Meditlll-gra1ned, tan, thin--bedded, dolomite ~ement, intraclasts. .:;;7 f;.: ',:~~ .,,"'~ ':' i' 
A'~G~'0~'~'~'~'~G-'~'~'~-----

'G' • 'G' . c:>' • G • 
MediUII"crystalline, butt-tan, poorly-,bedded, t ...... glauconite. ' . G' . ,'. 

~~~ .. ~ 
MediUII-grained, butf; bedded. 

Medi,..-grained, tan, gro,y.greon shalo interbeds. 

Medi ... ·grained, butt, ..... siv.-poorly bedded, dolomite 
cement. 

ONEOTA FM. 
JORDAN FM. 

Van Oser Mbz" 

: ...... :', ',' ~",' . 
'~ : . . .. : .". :'. ,," .. ;' 

.. : 
: : . ' .. ' ....... ' ... " 

..... " : .... : " ',' .' .: 
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relief on upper surtace. ::,,":'.?~. ::.: :"'.:'.:~:." 
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Hager City Mbr.. 

STOPS 9-11 
Continued 

IIedi1ll!t·<>r;yat&lline, tan, poorlT
bedded, rough ",,&thering, poorlJ'-· 
preserved algae. 

Meditm-·or,ystalline, gray, massive .. 

Covered interv&l be-men exposures 

IIediUll-or;yat&lline, butt-tan massive to 
poorlJ'-bedded. 

'" o 0 ",0 

Medium-·orystalline, gre.y, massive, vuggy, 
rough weathering aurraee. 

Kodltn-cr;yat&lline, tan_gre;y, 
massive, vugg:f', p001'"ly
prese,."ed &!gal atrom~ 
&tol1te •• 

~ 
~ 

'" 
~ 

Continued 
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'" 
0 

ModitJll"cr;yatalline, butf, massive to thiok
bedded, homogenous, mold. of fossil tras=onts. 

Hagel' City Mbr. 
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120. 
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MediUJI-cr-ystal11ne, gre.:r, massive, vuggs, 
~~~_..L~!--_______ poorlT-proserved &Ig&l atronatolito •• 
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STOPS 9-11 
UPPER IOWA RIVER SECTION 

ALONG HIGHWAY 76 
Secs .. 11-14 & 23,T.99N .. ,R .. 6W .. 

SHAKOPEE FM. Medim-gr&1ned, well-bedded; red brown, sorted. 

New Richmond Mbr .. 
Fino-modiuo o~llin.; tlaagy quartzite. 

Med1tm-gre.1ned, red-brow,. sorted. 

Fin.~-o~lin., quartzite, tan, nagg. 

SHAKOPEE FM. 
ONEOTA FM. 

Hager Ci t Y Mbr .. 

Medi~o~stalline,bufr-~, thiok-poorlY-bedded. 

Hodi,......~llin., buft,-g>q, poor~
bedded, vuggy, ,..ugh weathe,.ing, 
limonitio staining. 

Mediuu-o.,atalline,buff, homogenous, 
two distinot hod8. 

. .' ." .. "";' ~'. ". ."" " ... ',' ,,',. " 

n .. crihod b;y R. A. Davia (1966; 19691 
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Oneota Dol. 
Jordan SSe 

76 

Figure 25. Contact of the Jordan Sandstone with the Oneota Formation at 
west side of Highway 76 about 4.8 miles south of intersection with Iowa 
Highway 19 and about 7.5 miles south of Eitzen, Minnesota (Stop 9). 

159.0 0.6 STOP 10 (R.A. Davis).Contact between the Stockton 
Hill and the Hager City members of the Oneota Formation 
in abandoned quarry at east side of Iowa Highway 76 
in the SEt, NW!, sec. 12, T.99N., R.6W., Allamakee 
County, Iowa. (Figure 26). 

Emphasis at this stop is the contact between the Stock
ton Hill and Hager City members of the Oneota Formation 
and also the homogenous nature of Hager City Dolomite. 
The contact between these two members is not evident 
in the weathered profile which shows no break; however, 
a distinct lithologic change is present. The contact 
occurs about 5 feet above the quarry floor at the 
southwest corner of the quarry and is that horizon 
below which detrital quartz is abundant and above which 
it is absent. 

Although the Hager City Member is mineralogically 
homogenous there are some differences in bedding, tex
ture, and minor constituents. The lower 65-70 feet of 
this unit is medium crystalline, thick and well-bedded, 
buff dolomite. This is the "buffy-bedded zone" des
·cribed by Raasch (1952) and it occurs at several expos
ures along the Mississippi river area. The upper part 
of this member is a rough weathering, vuggy dolomite 
containing much chert, sparry calcite vug fillings, 
and poorly preserved algal stromatolites. 
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Hager City Mbr. 
Stockton Hill Mbr. 

Figure 26. Roadcut at Stop 10 displaying the subtle profile change 
between the Stockton Hill and Hager City members of the Oneota Formation. 
Staff is 5 feet long and hard hat rests on the contact. 

\ 161.0 2.0 STOP 11 (R.A. Davis). Unconformable contact of the 
Oneota Formation and the overlying New Richmond Member 
of the Shakopee Formation (Figure 27) in roadcut at 
east side of Iowa Highway 76 in the swi , SEi , sec. 
23, T . 99N., R. 6W . , Allamakee County, Iowa . 

Unconformable contact of the Oneota Formation (Hager 
City Member) with the Shakopee Formation (New Richmond 
Member). This exposure exhibits lithologic character 
similar to stop 8 but shows more evidence for erosion 
prior to deposition of the New Richmond. Nearly the 
entire New Richmond Member is exposed on the east side 
of the road. What is apparently the contact between 
the New Richmond and Willow River members of the Shakopee 
Formation is poorly exposed on the west side of the road. 

In addition to the distinct lithologic change and small 
amount of relief on the Oneota surface there is trun
cation of a few feet of dipping Oneota and fragments 
of Oneota type lithology in the basal New Richmond (Figs. 
27 and 28). Note the homogenous nature of the New 
Richmond at this stop. The next exposure of this unit 
will exhibit a distinct lithologic change. 



Shakopee Fm. 
Oneota Fm. 

Figure 27. Unconformable contact of New Richmond Sandstone with Oneota 
Formation in roadcut at east side of Iowa Highway 76 about 7 miles south 
of Eitzen, Minnesota and 7.8 miles north of Waukon, Iowa (Stop 11). 

161.3 0.3 Mostly concealed contact between the New Richmond and 
Willow River members of the Shakopee Formation. 
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162.0 0.7 St. Peter Sandstone on the left (east) with Platteville 
Dolomite above. 

168.8 

. 
e 
~ 

6.8 

Q) Willow River 
~ Dol. o j...,.",...-___ -..,.--.....,..-

,!d New Richmond 
~ Ss. 
CI) 

Oneota Fm. 

Waukon, Iowa (Allamakee Co.) city limits. Stay on Iowa 
76 (Iowa 13 of old highway maps) • 

Figure 28. Eastman Quarry (NWi, Sec. 17, T.8N. ·, R.5W.) located on north 
side of State Highway 179, 2.7 miles east of village of Eastman (Vernon 
County) Wisconsin. This is one of the few exposures in the area that 
shows the relationship between the members of the Shakopee and the trun
cation of upper Oneota strata. 
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169 .. 3 0 .. 5 

169.9 0.6 

172.5 2.6 

172.7 0 .. 2 

173.1 0,4 

180.9 7.8 

183.3 2,4 

187 .. 5 4.2 

189.1 1.6 

189.3 0 .. 2 

191.3 2 .. 0 

195.6 4.3 

197 .. 2 1.6 

197.5 0.3 

Intersection of "Iowa 76 and Iowa 9. TUln left (east) 
on Main Street .. 

Stop light in downtown Waukon where Iowa 76 and 9 sep-
, ar-a;'te;" C<>ntimre""'stra:tght -.m-st"onMain -StlCe-et-'3;nd leave 
Waukon via blacktop road. 

Quar'I'Y in Platteville Dolomite on left (north) side 
of road, 

St. Peter Sandstone on the right (south), 

More St .. Peter on right .. 

Platteville Dolomite quarry on left. 

STOP SIGN. Intersection with blacktop road. Turn 
I'ight (south). 

St .. Peter on right side of r'oad. 

Begin decent into the Mississippi River valley. 

Shakopee Formation on the left (north).. We will be 
passing through the entire Prairie du Chien Group as 
we decend. The valley floor' is at the level of the 
Jordan Sandstone in this vicinity. 

STOP SIGN at inter'section with Iowa Highway 364 just 
before enter'ing Har'per" s Ferry, Iowa. Turn r'ight 
(south) on 364. For' the next several miles we will 
pass Jordan Sandstone near' road level with high bluffs 
of overlying Prairie du Chien;, 

Railroad crossing at Waukon Junction, Iowa, You just 
passed it! 

Oneota,Formation.. This formation is quite similar 
here to the pr'evious, stop and unless the group wishes 
to stop briefly at the Stockton Hill Member' we will 
continue to the next stop at the Shakopee Formation. 

~~~ (R.A .. Davis). Excellent exposure of Shakopee 
Formation in roadcut at west side of Iowa Highway 364 
in the swi, sec .. 16, T.96N., R .. 3W., Allamakee County, 
Iowa. 

The travel route for the last par't of the trip is 
Shown in Figure 6. 

Excellent exposure of Shakopee Formation in west 
roadcut (Figure 29). 
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SHAKOPEE EM. 

STOP 12 
WAUKON JUNCTION ROADCUT 

Along Highway 364 
Sec" 16, T. 96N" ,R" 3W • 

West __ 

MadiUII-¢1?'8t&l.llne, butt., parti&llJr covered. 

Med1t1D-gr-.ined, red·,b!'01ft'l, sorted. 

Wi llow RiveX' Mbr. Med1U1>-crystalline, tan, thin-·bedded. 

Med1un cr,yatalline, tan to pinkish bll'OWn, 
... iva. 

Med1lJ1l-cr,yst&lline, buft··tan. 

Fine-cr,ystalline, tan, planar, stra=&tolltea. 

Fine!mediun··cr,yst&lline, bIl'OWn .~ pockets. 

MedilJll-c~lin., tan-brown, digitate atromato1ite •• 

Mad1ua-c1"';18't&lline, tan, mssive. 

Fine/",edi1llll··cr,yst&lline, buft-tan. 
Fine-cr,ystal1ine, tan,,·~, bedded at 1>aae. 

F1ne .. oroystall1ne,. tan-burr, ohert nodules. 
---------- G ........ In'e!!).dint.rbedded with dolomite & 
New Richmond Mbr" qULr1:' """ .~on •• 

Fine-01''';18't&lline. 

Medi_-cr,ystal1ine, buft, bedded. 
Mld1l:2D.,g;ra!ned, tan, dolcm1 to' cement. 

Medi1lDl"'i. '!Uned, buft, sorted, 018\1 88ams, 
triaD1 •• 

Fine··med1'ID orystalline, buft. 

_i_grained, 
SHAKOPEE EM. 
ONEOTA EM. 

Hager Cit y Mbz. 
Mediuo-or,ystal1ine, buft-~, poor17-bedded, 
vuggr. upper tev teet have quazotz 
is in pockets, _ent17 
Sifted down from above. 
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Willow River Mbr. 
New Richmond Mbr . 

Figure 29. Roadcut at stop 12 showing New Richmond Member of the Shakopee 
Formation as an interbedded facies in marked contrast to its character at 
Stop 11. Top of New Richmond Sandstone coincides with top of greenish 
shaly zone about 5 feet above head of person in picture. 

At this location the contact of the Oneota and Shakopee 
formations is poorly exposed. Digging provides some 
opportunity for observing a badly weathered contact. 
The upper few feet of the Oneota (Hager City Member) 
are vuggy and contain friable quartz sand which appar
ently filtered down during or subsequent to deposition 
of the basal New Richmond. 

This exposure of the New Richmond shows striking contr~st 
to the previous stop (25 miles to the northwest). The 
New Richmond has changed from a red-brown, medium, 
sorted, quartz sandstone to an interbedded unit composed 
of quartz sandstone, gray-green shale, and dolomite with 
minor amounts of oolites, intraclasts, and algal strom
atolites. From this location eastward toward the Wis
consin Arch this unit retains this character and is 
characteristically bounded by gray-green shale beds; 
look for them in the quarry exposures at the next few 
stops. 

This stop provides the only good and accessible exposure 
of the Willow River Member. Throughout the entire 
Upper Mississippi Valley area this unit is comprised 
of various interbedded dolomite types with some local 
thin beds of chert, gray-green shale, and quartz sand
stone. Carbonates are dolomitized algal biolithite, 
"grain" sparite, intrasparite and oosparite. Carbonate 
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200.2 0.7 

200.3 0 .. 1 

200.4 0.1 

203.5 3.1 

203 .. 6 0 .. 1 

203 .. 9 0.3 

204.2 0 .. 3 

205 .. 1 0 .. 9 

205,S 0 .. 7 

206 .. 4 0 .. 6 

207.2 O.S 

207.4 0.2 

mud was apparently present in small quanti ties OI' 
was recrystallized to coaI'sel textures ~ Algal str'om-' 
atolites comprise a large portion of the section here 
and at adjacent exposures (Stop 15).. This is inter'·' 
preted as being an algal bank separating a shallow bay 
to the east and a normal mar'ine shelf to the northwest 
(Davis, 1966) .. 

St. Peter Sandstone in ditch on the I'ight .. 

InteI'section of Iowa 364 and 19 .. Stop and tUI'n left 

Shakopee Formation exposed On both sides of the road. 

Effigy Mound National Monument on left .. 

Bridge over Yellow River, 

Jordan Formation along the highway. 

Village of Marquette, Iowa (Allamakee Co.).. Pass 
under interstate bridge and tUIn right. 

S2 

STOP SIGN.. Proceed straight ahead one block and turn 
sharp right following U.S .. IS via bridge across Mississ'
ippi River. 

West end of bridge. 

Enter Wisconsin. 

Leave bridge and enter city of Prairie du Chien .. 

STOP LIGHT. Intersection of state highways 27, 35 
& 60. Proceed straight ahead on State Highway 27. 

Quarry in lower Oneota Dolomite on right. 

Quarry On left exposes Oneota and Shakopee fOlmations .. 

STOP 13 (L,:M .. Cline) Unconfolmity at base of St. Peter' 
Sandstone in roadcut at north side of Wisconsin Highway 
27 .. Formations exposed al'e Shakopee, St. Peter and 
Platteville, Located in the NW,f, SWi,NEi, Sec .. 29, T7N, 
R6W, Crawford County (Prairie du Chien 15' topogr'aphic 
quadl'angle, 1932) 

A well-developed U-shaped channel of St .. Peter' Sandstone cuts out several 
feet of Shakopee dolomite and sandstone in a cutbank on the north side of 
the road (Figure 12). Just east of the channel the sheet phase of the St .. 
Peter rests disconfolmably on several feet of dolomite in the upper part of 
the Shakopee. Below the dolomite member, but also in the Shakopee For'mation, 
are several thick beds of sandstone.. As these horizontal beds of Shakopee 
al'e traced westward toward the St .. Peter channel, the uppel' dolomite disappeal's 
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and the sandstone in the Shakopee curves downward toward the channel.. The 
dips in the Shakopee ar'e believed to be secondary, being due, in part, to 
pre-St. Peter solution of carbonate in the Shakopee with a corresponding 
reduction in volume and collapse toward the channel.. Insoluble aI'gillaceous 
r'esidue's of the Shakopee carbonate beds may be seen just east of the channeL 
The same relationship may be seen .just west of the channel where sandstones 
in the Shakopee dip eastward toward the channel; the latter dips have been 
accentuated by some small-scale post-'St .. Peter faulting. There is strong 
possibility that pr'e-St .. Peter' solution of Shakopee car'bonate below r'oad 
level is partly responsible for some of the dips. The possibility should 
not be over'looked that ground water, moving freely along the permeable channel 
phase of the St. Peter, may have accomplished additional solution of the 
Shakopee at a much later geologic date; this is suggested by the small scale 
faulting along the west wall of the St .. Peter' channel" 

The New Richmond Sandstone occurs at a lower stratigr'aphic position 
in a quarry about 200 yards west and on the north side of the road.. In this 
quat'IY well-bedded sandstones and dolomites of the New Richmond may be seen 
about midway in the west face where they rest on the more maSSive, caver'nous 
and biostromal dolomites of the Oneota.. Note here the thin green shaly 
bed which marks the top of the New Richmond" 

Upslope from the St. Peter' channel and just out of sight around the bend 
in the r'oad, the Platteville Formation is nicely exposed in a cutbank on 
the north side of the highway. Thick-bedded, blue-gray, buff-weathering 
dolomites of the Pecatonic Member of the Platteville constitute the lower 
few feet of the cut" The over'lying argillaceous, nodular calcitic limestones 
belong to the McGregor Member.. The McGregor' offer's very good fossil collect
ing in contrast to the relatively barr'en Pecatonica Dolomite. 

20S.7 L3 

209.1 0.4 

212,,9 3,S 

213,,5 0.6 

214,,7 1.S 

215.1 0.4 

215.9 O.S 

216.7 O .. S 

217.3 0.6 

TUI'U around and retI'ace I'oute back to PI'airie du Chien. 

Enter Prairie duChien. 

STOP LIGHT" Tur'n left (south) and follow U .. S .. 18, 

Prairie du Chien Dolomite exposed in roadcut on left, 

Traveling on top of Bridgepor't ter'Iace" 

Intersection of U" S" Highway IS and State Highway 60" 
Proceed straight ahead on U.S. IS, 

Prairie du Chien Dolomite exposed in roadcut on right" 
Cross Wisconsin River bridge. 

Turn right (west) on County Highway "c" toward Wyalusing 
State Park. 

Prairie du Chien Dolomite exposed in roadcut on left .. 

Prairie du Chien Dolomite exposed in roadcut on r'ight" 
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217,.7 0 .. 4 STOP 14 (M,E" Ostrom).. Contact r'elationships of St. 
Peter, Glenwood and Platteville formations exposed 
in roadcuts at north' side of County Highway "c" in 
the SE!,NW!,NE!, Sec .. 22, T .. 6N" , R,,6W .. , Grant County 
(Bagley 7 .. 5' topographic quadrangle, 1962) .. 

At this site all four lithotopes of the uppE)rmost cycle, which has the 
st. Peter Sandstone in its base, are exposed" 

84 

At STOP 13 the er'osion surface at the base of the St" Peter was es'
pecially well shown, Dapples (1955) demonstrated that this erosion surface 
could be traced over a broad area extending from western Tennessee to WiS
consin.. A map by Ostrom (Figure 18) shows the geology of the pre-St. Peter 
sUI'face in Wisconsin and indicates that the St,) Peter I'est~ on successively 
older rocks as one proceeds from western Wisconsin to the vicinity of Mil
waukee. It is postulated that there was pre-St. Peter uplift in the vicinity 
of Milwaukee and that the uplifted surface was subsequently Ilr'oded.. Al though 
data are spar'se there is very good agreement between thick sections of St. 
Peter which aI'e interpreted to coincide with pre-St" Peter erosion channels 
and the occurrence of older rocks on the pre- St. Peter surface which wer'e 
likely exposed by erosion. The data suggest str'eam drainage to the south-' 
west away from the Milwaukee area. 

The thick-bedded quartzarenite is represented by the St .. Peter Sandstone 
and the r'ewor'ked poorly-sorted quartzarenite by the lower' 2 feet of the Glen
wood Formation (bed 2, Appendix).. The reworked quartzarenite is transitional 
through about 1.4 feet of siltstone and shale into the shale lithotope (beds 
4 and 5, Appendix) and this is in shar'p contact with the base of the overlying 
carbonate lithotope which is the Platteville Formation .. 

The Glenwood Formation in Wisconsin thins to the east towar'd the Wis
consin Arch from a maximum thickness of aoout 13 feet in the vicinity of 
Beetown, located 15 miles southeast of STOP 14, to less than a foot near 
New Glarus. A study by Ostrom (1969) showed that as one proceeds eastwar'd 
the upper' or shale unit thins to disappearance and the underlying poor'Iy-' 
sorted rewoI'ked quartzarenite is in di rect contact with the overlying carbonate 
lithotope.. Traced further' to the east, in the vicinity of New Glarus south 
of Madison, the reworked quartzarenite thins to less than 1 foot" 

The contact of the Glenwood Formation with the Platteville Formation is 
one of appar'ent unconformity. This r'elationship is attributed to lateral 
variations in envir'onmental conditions at the time of formation rather than 
to post-Glenwood er'osion because there is no evidence except the apparent 
regional truncation described above that would indicate the Glenwood was 
eroded .. 

219 .. 0 1.3 Turn right and follow County Highway "XU " 

220 .. 0 1..0 Turn left and follow Highway "X" to Wyalusing. 

220.3 0,3 Pl"'aiI'ie du Chien Dolomite exposed in low roadcut on 
right .. 

220.5 0 .. 2 Platteville Formation exposed in roadcut on right. 



PIATTEVILLE FM. 
McGregor Mbr, 

----

STOP 14 
ROADCUT ON COUNTY TRUNK "c" 
NW~, NE~, Sec.22, T .. 6N .. ,R .. 6W .. 

Thin and m..,.., b.dding. Alroiidazit ros.na. ~ 
contact tronai tion&l through ~. or brownillh rod 
limestone. 

Pecatonica Mbr. Thick-bedd.d. Alrondant roa.ila. 

PLATTEVILLE PM. 
GLENWOOD FM. 

ST. PETER FM. 

Thick-bedded. Alrondant roa.ils. 

w .... th.rad 1Sll!'!'ao. hori.onta.l.ly ridgH .... 
rurrowad. 

Silt,,', laminated. 
Pal. green, _1n&ted~ 

Green & :red shale in base. 
BioMbe.C8dUS. Poorly-sorted. 

Pine and madiUll-gr&1nad. Thiok
!>Odd.d. 

North--;;O-

Scale 
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Rere" to STOP 1 tor key to .,.,1>01. Desoribed IlT If. E. Ostrom (1969) 
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220,6 0.1 

221.2 0,6 

221.6 O,!! 

222 .. 4 0.8 

St. Peter Sandstone exposed in series of low roadcuts 
on right for half mile" 

Shakopee Formation exposed in low roadcut on right, 

Upper shale beds of New Richmond Member of Shakopee 
Formation exposed in low roadcut on right .. 

STOP 15 (L .. M, Cline).. Chicago, Burlington and Quincy 
Ra~d quarTY at north edge of the community of 
Wyalusing in the NWl,SWl, sec. 31, T,6N .. , R .. 6W., Grant 
County, Wisconsin (Clayton 7~' topographic quadrangle, 
1962) . 

This quarry, exposing approximately 185 feet Prairie du Chien strata, 
is probably the most nearly complete exposure of the PIairie du Chien in 
the state of Wisconsin. George Starke (1949) described the rocks exposed 
in this quarry and estimated that the floor of the quarry lies some 30 
fe",t above the base of the Oneota Formation.. His diagrammatic representation 
of the stratigraphic section is I'eproduced in this gui,debook in Figure 30 and 
on the left side of the regional cross section of Figure 31. Starke's des
cr'iption is reproduced in the Appendix . 

The Willow Ri vex Formation at this site was studied in detail by Carozzi 
and Davis (1964). 

Angular unconformity of beds at the Oneota/New Richmond contact is 
clearly shown on the high southeast quarry face (Figure ll). Here eastward 
dipping beds of Oneota Dolomite are overlain by flat-lying beds of the New 
Richmond Member. 

224 .. 6 2.2 

2256 1.0 

228,6 3.0 

229.9 1.3 

231.1 1..2 

231.,6 0 .. 5 

232,9 1.3 

234.5 1.6 

236.4 1.9 

Retrace route to U.S. Highway 18 when leaving. 

STOP SIGN. Turn right and follow CTH "C" .. 

Follow Highway .. c .. to left at Y in road, 

STOP SIGN.. Intersection with U.S. Highway 18, Turn 
left (north) and proceed to junction with State Highway 
60, 

Junction with Highway 60. Turn right (east) and proceed 
toward Gotham .. 

Prairie du Chien Dolomite exposed in roadcut on right. 

Jordan-Oneota contact exposed in roadcut on left .. 

Jordan-Oneota contact exposed in roadcut on right. 

Gran Grae Creek crossing .. 

Bush Creek crossing. 
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STOP 15 
CHICAGO, BURLINGTON AND QUINCY RAILROAD QUARRY 

NWt, SW!, Sec" 31, T. 6N .. ,R. 6W" 

~, ve'7 thick-bedded, non·-ohe~ sort, ·some 
...... tine-grained grq buff dolom1te. 

ONEOTA FM. 

Ve'7 (:lno-grained, undulating bod, cont&inS 1Ih1te, 
gr&'$' and blaok ohert; cavemoUS. 

Gre\1 to bu:f:f., ooarse-grained, in 4" beds. 

G1'8,7 to bnff to orange, thick-bodde4; ocnt&inS scmo 
Vh1te chert; some clair pockets near top. 
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STOP 15 
CONTINUED 

Algal structure. protuse; stringors ot chert throughout; 
ba",,1 toot ia WMth .... d chert. 

Conglome .... tio with dark _ pebbles; well-bedded with aome 
green _Ie partings .and some cl.an lIhite q,artzo_ beds. 

Whit., .. edi1Jll-gro.in; SOllIe green specks. 

~, very thick-bedded, non-cherty, soft, some &1'0&8 tinO
gro.ined gre.y butf dolomite. 
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~ 
CON'l'INUED 
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ST. PETER FM. 

SHAKOPEE FM. 

STOP 15 
CONTINUED 

White, stained brown, medlnm-gra.ined, nl1··sorte<i and rounded 
grains. 

Willow River Mbr. 

Gnarled_co, thick It beds with some s1;,..inger. 
of sandstone. !/ / 

/ ............. ,./ 
/" / 

Breooia.ted. 
/ / 

6 inch beds sepo.o&tsd by gr&If shale. 

.'. 

Thinly-bedded, green shale p&rtings; floa.ting grains 
of qUlrl"tz sand. 

Green, glauconitic. /G G/ G 

/ / 
/ / 

Pine-grained; ..... thers to il'l'Ogular surf..... / 

New Richmond Mbr .. 

ONEOTA FM. 
Weathers to irregular surtaoe; some 
algal _tures. 

/ / 
,', . 

.', .. ," ......... . 

~ .. ::.::-: :0:". ': '::: 
r=T 

/ / 

/ 

.'. 

170 

160 

150 

140 

130 

Described by Geol"gO Starke, 1949 
Mxlitisd by 1. M. Cline, 1959, 1960 
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236 .. 6 0,2 

236.8 0,2 

237.7 0,,9 

238 .. 3 0.6 

238,5 0.2 

240 .. 3 1 .. 8 

2·41 .. 7 , .4 ~ 

242 .. 4 0.7 

242.6 0 .. 2 

246 .. 0 3 .. 4 

25.0.1 4.1 

250.6 0.5 

250 .. 9 0 .. 3 

251.0 0.1 

251 .. 1 0 .. 1 

251 .. 2 0.1 

25L3 0.1 

Jordan--'Oneota contact exposed in low !oadcut and bluff 
on left. 

Jordan-Oneota cont,!:ct exposed in high cut on left. 

Jordan Sandstone exposed in roadcut on left. 

Little Kickapoo Creek crossing. 

Jordan Sandstone exposed in outcrop on left. 

Enter Wauzeka, Follow State Highway 60. 

Leave Wauzeka. 

Kickapoo Rive! crossing. 

Junction with State Highway 131 north, Proceed east 
on Highway 60 .. 

Black Ear'th Dolomite exposed in !oadcut on left .. 

Lodi Siltstone exposed in roadcut on left .. 

Turn left (north) on County Highway "E" and proceed 
up hill to large quar'I'y on left. 

Black Ear'th Dolomite exposed in roadcut on left. 

Van Oser' and Norwalk members exposed .. 

Contact of Jordan and Oneota ormations .. 

Contact of Sunset Point and Oneota embers. 

STOP 16 (L .. M. Cline and M .. E. Ostrom) .. Large quarry 
in Oneota Formation and roadcut along County Trunk 
Highway E. Located in SW!,NEi, sec .. 21, T .. 8N, R .. 
3W .. , Crawford County, Wisconsin (Boscobel 15' topo-' 
graphic quadrangle, 1933). Examine contact between 
Norwalk, Van Oser, and Oneota in detail.. Refer to 
discussion at mileage 252. L 

The main objective of Stop 16 and the description of the section in 
Easter Rock (mileage 252.1) is to study the Jordan Sandstone and the "trans
ition beds" in the base of the Stockton Hill Member of the Oneota Formation. 
Ther'e are several distinctive Ii thologic horizons in the Stockton Hill 
namely an oolitic chert bed and a dolomite bed speckled with green shale, 
which persist eastward and northeastward as far as the Green Bay alea in 
nor'theastern Wisconsin as was shown by Starke (1949)" In tracing the zones 
eastward from Boscobel, Starke (op .. cit .. ; Figules 30 & 31) has shown gl'adual 

90 
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STOP 16 
ROADCUT AND QUARRY ALONG COUNTY TRUNK "E" 

SWt, NEt, Sec .21, T" 8N. ,R. 3W" 

West~ f-L..-r-~ 
ONEOTA FM. 

To 180.9,(.at.) 

I_co.oible. '!'hick-·bedded. Solution cavitie. along 
~G bedding planes. 

!n&oc ••• iblo. Medium and thick-bedded. 

Inaooossible. 

Composed or thin algal laminae with no<lule. or ooUtio ohert • 

.Algal biostrome, -"honeycomb» etruo-ture. 

l!ediun and irregularly-bedded. Pita on wath ..... d aurfaoe 
""ath.ring or glau,onito pollet •• 

Green 0la1' "lptiokling" in lower 'd'. 
Conglomeratic. Abundant white 81110& &8 encrustations on 

polleta, •• li te. & posSibly as f ••• 11a. 

s.. green claY "specklin&". I~~~I~~~~~~ 
Glauconite pollot -pita on surf'&ee. 

Kedi \lID and oven··bedded. Green clq speckling. 

Green elq "speckling". 

ONEOTA FM. 

Continued 
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-.-L 
Cont1nu.d 

STOP 16 
CONTINUED 

P1no-gr&1ned. Groon .l~ in pollets and &long cro •• 
bodS and bedding plano •• 

Evon-.bodded and .... :!1...-bodd.d. Pitted _tac. in 
lower 1 too1;. 

ONEOTA FM. 
JORDAN FM. 

Van Ose! Mb! • 

l!odiUII and fin .... g .... in.d. Thick-bedded. LoweI' 
f1l to 1 toat iron sta1nedo Note wat appears 
to be told 01' slUIIP rrtructUl'O 8' &bove b&so. 

• /. ¢I /. ~ ... 
7 .... 

. . : .. ' " '-;-:"": '" . 
."/:.j.: .. 

. '~. " 

. '.' / .. : 
. :: /. , . 

~. ,-., 
. '. 

., . . . · ". . · .' .... 
· , ..... . 

. ' .. 
-.' 

.' ..... 

Norwalk Mbr. r . ". : ': .. ::>. 
.. 

. ~:: :'. 
,::Z:::::::Z::::' , 

I:'. . . .. : 
l." • 

,,:,' Vert:! tine and tine-grained. Thin to thiok-
bedded. ~ch i. b10tUl'b&o.ous. 1#.:.:: . 
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JORDAN FM. l.· .. ·::~·:::;, Cont&ot exposed opp •• ite stop waming sign'IO 

ST. LAWRENCE FM. 

Count;y 'l'runlc 
''!.'t 

ReteI' to STOP 1 tor ke;y to .,.abo18 

.:='.,:. · ..... ' 
· .'.',' . ' . .' · .~"".'. 

,', ',' .,' · ....... . 
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" ', ••.. G', ~ 

d, :,.:.:~': o. 

Descl'iption b7 L. II. Clin. &, II. E. 0_ 
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St~~49 
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Storke, 1949 
S'ctkm9 

NWI". NWI"" Sf 114 Sec.2:2 
T.SN R.JW. 

Bose,abeI Qucd'rOJ1,QI. 

Siorkl, 194& 
S.C/Ion 26 

C s.c. 16, til H." R.. 6 E. 
Blue Mound 01104((1119'-

10 Jordon 10000<l1ton., 
JotdQII Ibrou~ F'Clncon'O 

KGS FIeld Conltrene..,I930 
Stop 26 

/olIO" br F. T. Thwol'-. 

Figure 30. Str'atigraphiC sections of stop 15 (quarry at wyalusing), Easter 
Rock Bluff nOI'th of Boscobel (about 0,5 miles southeast of stop 16), and 
stop 18 (bluff and quanies in Mazomanie, I'espectivelY) as taken from 

Starke (1949), 
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Figure 31. 
CROSS SECTION OF THE PRAIRIE OU CHIEN GROUP FROM THE TYPE SECTION EASTWARD 
TO MADISON SHOWING THE PRINCIPLE PERSISTENT LITHOLOGIC HORIZONS .. 
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overlap of these zones by younger Oneota strata until about 40 feet of basal 
Oneota is overlapped along the axis of the Wisconsin Arch (refer to STOP 19)" 

The contact of the Jordan and Oneota Formations and the lithology of 
the lower part of the Oneota (Sunset Point) are especially well shown i,n the 
r'oad cut along Highway "E"" 

251.9 0.6 

252.1 0.2 

Retr'ace route back down hill to State Highway 60" 

STOP SIGN, Junction with State Highway 60" Turn left 
(east) and follow 60 to Gotham. 

Easter' Rock on left at junction of State Highway 60 
with U.S. Highway 61.. It was hex'e that Sta:r'ke (1949) 
descr'ibed the oolitic chert bed and "green-speckled" bed 
seen to better advantage at Stop 16. His description 
of Easter Rock is given in the Appendix at Mileage 
252,,1 and his stratigraphic section is reproduced 
diagrammatically as the middle column in Figure 30" 
Note about 20 feet above road level the contact of the 
Tunnel City Sandstone with the overlying St .. Lawrence 
Formation. 

It appears that deposition of the Jordan Sandstone gradually gave way 
to the dolomite deposition of the Oneota" Ther'e are ripple marks and mud 
cracks in beds2, 3, and 4, which one might take as evidence of shoaling 
conditions but it is perhaps just as reasonable to assume gradually deepening 
waters from Jordan into Oneota time, thus making it possible for fine-gr'ained 
sediments to settle out, preserving the ripples and making it possible for 
shrinkage cracks to be developed and preserved" Minor' amounts of quartz 
sand continued to accumulate in the Oneota car:bonate-forming zone, at least 
as high as bed 15. 

253.1 1.0 

253,,3 0 .. 2 

253 .. 8 0 .. 5 

254.5 0 .. 7 

254.8 0,,3 

255.1 0.3 

255.8 0,,7 

257.6 1.8 

260.9 3.3 

Lone Rock Formation exposed at base of roadcut and 
bluff on left" 

Tur'n right on State Highway 60 toward Gotham" 

Lone Rock Formation exposed in outcrop on left, 

Lone Rock .. St" Lawrence contact exposed in roadcut 
on left, 

Note high bluff on left capped by Oneota with Jordan 
face" 

Lone Rock Formation exposed in r'oadcut on left. 

Enter' Richland County. 

Knapps Creek crossing. 

Junction with County highways "X" and "T" at bridge 
south to Blue River'. Continue straight ahead on Highway 
60 east" 

.. j 



261 .. 1 

266.8 

268.4 

268 .. 6 

269 .. 2 

270 .. 0 

271..4 
--3 

272.0 
-] 

) 272 .. 5 

273,,4 

274.3 

275.2 

276.1 

276 .. 3 

276.6 

278 .. 4 

279,5 

281.2 

281.8 

282 .. 2 

288.1 

289 .. 8 

0.2 

5 .. 7 

1..6 

0,2 

0 .. 6 

0 .. 8 

1..4 

0.6 

0.5 

0 .. 9 

0,9 

0.9 

0.9 

0 .. 2 

0.3 

1..8 

1.1 

1.7 

0 .. 7 

0 .. 3 

5 .. 9 

1.7 

Enter Port Andx'ews .. 

Junction with State Highway 193 north. Px'oceed r'ight 
on Highway 60 east .. 

Mill Greek crossing. 

Junction with State Highway 80.. Continue straight 
ahead on Highway 60. 

Enter Orion .. 

Indian Greek cr'ossing" 

Lone Rock Formation exposed in low roadcut on left .. 

Ironton and Galesville exposed in roadcut on left. 

Ironton Member exposed in roadcut on left .. 

Lone Rock Formation exposed in roadcut on left, 

Note high bluff on left with Oneota Dolomite cap and 
Jordan Sandstone face .. 

Wonewoc Formation exposed in hill behind barn on left. 

Pine Ri vex' crossing 0 

Enter Gotham, 

STOP SIGN.. Junction with U .. S .. Highway 14.. Turn right 
and follow U .. S .. 14 to Spring Gr'een. 

Wayside on left .. 

Bear Cx'eek cl'Ossing. 
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Junction with State Highway 130 north.. Continue straight 
ahead on U .. S .. 14. 

Junction with State Highway 130 south. Continue stI-aight 
ahead on U .. S .. 14 .. 

Enter Sauk County .. 

Turn left on State Highway 23 at junction with U .. S. 
14 near north edge of Village of Spring Green.. Next 
stop is, quarxy which can be seen near top of bluff 
to iight front, 

Roadcuts and quarries exposing section beginning with 
Lone Rock Formation at base and extending to Oneota 
Dolomite at top" 
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289 .. 9 

290 .. 8 

0.1 

0.9 

Turn sharp r'ight on quarry road where highway starts 
downhilL Follow to quarry .. 

STOP 17 (M.E .. Ostrom). Davis and Richardson Stone 
Quarry located in the Wisconsin River' bluff about 1 
mile north of Spr'ing Green in the SE!, SW!, Sec, 31, 
T.9N .. , R.4E., Sauk County (Spring Green 15' topogr'aphic 
quadr'angle, 1960) .. 

This stop is intended to show the lateral persistence of certain beds 
in the lower part of the Stockton Hill Member of the Oneota Forma,tion as was 
demonstr'ated by Starke (1949) and shown at STOP 16. Although this quarry 
was not used by Starke in his correlation it clear'ly shows the oolitic white 
cher·t bed and the "green speckled" bed which he used as key markels. For 
a mOle detailed discussion refer to STOP 16 in the road guide and Appendix 
and to figures 30, 31, and 32 .. 

7 (Non:: $ .. "'" ..... " ..... 1 
'oJ". _ ..... ~ ~'d) 

6 

SECTION OF THE S(}NSET POINT SANDSTONE 
OF THE JORDAN FORMATION FROM THE 

SECTION AT MADISON WESTWARD TO 
WISCONSIN 

EXP~AHA ~'OH 

0,,, ... ,,., @"" ... "" 

5B~ ~"""~"" 

~:::: .. :,,:::~ 1!!ttI._" M .... 

Do.",,,,,, •. 

EL. 
lC9I~~~~" 

I!I!II ... , ~'"'''' !i!':i.,.." ," .... '''''~'' 
~ ....... "",' .. li...=::J., ." 

12::':::.::: ... 

Figure 32. Cross section of the Sunset Point Sandstone Submember of the 
Oneota Formation from the type section at Madison westwal'd to Genoa, Wis" 
(Melby, 1967). 

Of special interest at this stop ale celtain red clay bodies which occur 
in the dolomite (Clay Minerals Society, 1964). These clay bodies are similar 
to those which occUlin the Oneota Dolomite elsewhel'e and which have been 
descl'ibed as fillings of solution cavities in the dolomite. X-Tay diffraction 
analyses of the clay indicates that it consists pl'edominantly of mixed-layer 
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STOP 17 
DAVIS & RICHARDSON STONE QUARRY 

SEt swi, Sec" 31, T" 9N., ,R,.4E., 

ONEOTA FM. 
Hagel' Cit y Mbr" 

lIediUOl-crystallin., 811ght~ vugg7. 

lIed1U01-crystalline, 811ght~ vuggy. 

P1ne-cr,yst&lline. lIedi,..-·bedded to thin-bedded noar top. 
Abundant dendrites. 

lIediUD-c178talllne. lIediUl and thin-bedded. Slight~ vugg7. 

Fine and medital-oryGtalline. SC;~ ==11 Vugs. 
Floor at upper level. 

Thick-bedded. 

Vuggy algal bed. 

Sandstone, fine &: med.i un-·grained. 

Pine & modiua-c178t&llin.. Don.. to .1ight~ 

Pine-0178to.l1ino. Uppe .. :'I' 
lladiUl and 

Rere.. to S'rOP 1 to .. key to IQlllbo1. De.oribed by H. E. oat ..... 
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Scale 
In Feet 
60

1 
50 

30 

10 
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expansible varieties and that it compares favorably with analyses reported 
for r'esidual clays believed to have developed as soils on the top of the 
dolomite throughout much of southwestern Wisconsin (M.L, Jackson, personal 
communication), One explanation for the clay bodies in the dolomite is 
that possibly the residual clays circulated downward in groundwaters and 
wex'e redeposited in solution cavities .. 

However', close examination of the clay bodies her'e and elsewhere in 
the Oneota Dolomite raise some serious questions with r'egard to this theory 
as has previously been pointed out (Ostrom, 1964b). If examined closely 
it can be seen that certain thin non-calcareous layers in the dolomite, 
composed of chert, sandy or silty laminae, or' green clay beds, persist through 
the clay bodies, This is difficult to explain in terms of cavity filling. 

As an alternative it has been suggested (op.cit.) that the clay bodies 
formed by a process of r'eplacement in the dolomite and that the residual 
soils at the surface formed, at least in part, as a lag concentrate developed 
as the carbonate was leached away. 

If it is true that this clay actually formed by a replacement process 
in the dolomite, then closer study may provide a clue as to the mode of 
f~)Xmation of other clays, such as bauxite, where they occur associated with 
carbonate rocks. 

29L5 0.7 

293 .. 4 1.9 

295.3 1.9 

296.6 1.3 

300,7 4.1 

30L9 1.2 

304.2 2.3 

307.S 3.6 

30S .. 3 0.5 

STOP SIGN. Junction with State Highway 23. Turn left 
and proceed to Spring Green. 

STOP SIGN. Junction with U .. S. Highway 14. Turn left 
and proceed toward Madison. 

Bridge over Wisconsin River'. 

Road to Tower' Hill State Park on right. 

Wayside on left. 

Enter Arena. 

Blue Mounds Creek crossing. 

Enter' Mazomanie. 

STOP IS (L"M. Cline). Mazomanie Bluff, Mazomanie, 
WisconSin. Located in the sEi, NWa-, Sec. 16, T .. SN .. , 
R. 6E" Dane County (Mazomanie 7.5' topographic quad
rangle, 1962).. Description by L. M. Cline modified 
after Thwaites (1935) and Star'ke (1949) .. 

The main pur'pose of this stop is to observe the effect of the Wisconsin 
Arch on the Jordan-'Oneota interval but it also offers a good opportunity 
to se", the Mazomanie Sandstone, St. Lawrence Dolomite, and the overlying 
Lodi Siltstone. The Wisconsin Arch evidently was positive throughout much 
of the Upper Cambrian and Lower and Middle Ordovician time as is shown by 
the thinning of many of the units over' the arch (Starke, 1949; Ahlen, 1952; 
Emrich 1962; Ostrom 1966, 1969; Melby 1967).. The Jordan Sandston", for example, 
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TUNNEL CITY GROUP 

STOP 18 
MAZOMANIE BLUFF SECTION 

SE;,NW;, Sec .16, T. 8N. ,R .. 6E" 

~di\m ... gra1ned, light gre:y, sort, oross-bedded, glauconitic, 
pebble. ot sandstone, trilobite rragmenta and borings; 
Proaaukia. 

I iti " G ., ':::::;..--.' ' 
g aucon o.~ ... G~ • • ' '. 

~lum-gr&ln.d, dolomit~c • 
IIodiUII"gT&ined, _ll scale .ro .... bedding. 

Medium-grained, dolomitio. 

Mad! tID-grained, croSS-bedding. 

Upper portion honeye.ombed with burrows. 

bedding, 

~naceoU8~ soft, yellow. 
Fin&-gT&ined. . .. ' :', 

. '~':'.: L.:..',.;. .. ~ 
.: ... -'-.>:;>;.~:. 

J... 
Continued 

Fine-grained, very hard, some oross-bedding, 
len ... of TOllow dolomite. 

White, tine-gT&1ned •.. :.: -: .:.:.:-:-'. : . 
High __ 14 
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ST. lAWRENCE FM. 

STOP 18 
CONTINUED 

Arenaoeous to shaly, red and yellow layers. 

Arenaceous .. thiclo-.bedded. 
Partings or red· and gl'&en shale. 

Dol""'i tic, in thin lo;rors. 

...t 
Continued 

130· 

Weathers thick-·bedded, but t1ne~ IIllJll.nated; 120 
dolomitic. 

Finely laminated bed weathering massive, some san~ layers, 
red eJ.q p&l"ting at top. .'. , 

Yellow-gray, dolomitic., l&)"&rs *' to 2 inche. thiok. 

Glauoonitio., sandy, two layers aposed in old qtarry. 

Conoealed; sandstone ~.nts. 

ST. lAWRENCE FM. 

TUNNEL CITY GRP" 

~: 
.. -
,G" 

11 

100 

, G ... 
~."·G,· 

,,"~" ~ 
Conglome~tl0 at top, medium-graJned, glauconitio, 

. G , 
sort, 80me cross-bedding. 

..t.Gt~~jjt:===~i;d:1U1 ... gr&:ln'd, glauconitic, white. 

HedlU11-gr&inod, light _, soft, gla1.lconltic, 
oros& .. bedded, pebbles of 8at1dston., -trilobite 
tragment., Prosauld.&. 

80 

70 
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ONEOTA FM. 

ONEOTA FM • 
JORDAN FM. 

STOP 18 
CONTINUED 

Contal.ns algal structures. 

~, contain_ trGgmant of "hi tv--n:. 

MOttled, biostromal • 

~. t1no-gr&1ned. 

(Old Quarry Fa •• ) 

Buft. t1ne-gr&1ned. wav;y-·b<ldded. 

Arena.oeous. 

Th1ck-b.dded. wavy-bedded. love,. paM; ch • ..t;r. 

Gre.Y, th1ok·,bedded, brecciated. 

Van Oser Mbr'" 
Light gr&;r. f1ne-gr&ined. thin firm 
~rs. 

ihite, soft, medium-gre,ined, oontains calcite oonoretions 
in even beds. 

JORDAN FM. C .... se-gr&in.d. delomitic. brown1sh-
ST. LAWRENCE FM. ;rellow. haJ-d. 

1.11ow1sh···S~ • ......,...,.ou8 some .-od 
streaks. 

....... ~ 

A 

D08 .. ,.1 bed b;r Geo,.go Sta.-ke, 1949 
li>dified b;r L. If. Cline. 1959. 1960 
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thins to 18 feet over the arch, The marked change in lithology and sharp 
contact between the St.. Lawrence Formation and Jordan Sandstone at STOP 
18 could be interpr'eted as indicating pre-'Jor'dan erosion as was suggested 
by Ostrom (1964a).. The Oneota rests with apparent unconformity on the Jordan 
on the basis of the fact that the "transition beds" of the basal Oneota 
ar'e absent as was shown by Starke (1949) who ascribed the relationship to 
pre-'Oneota erosion of the Jordan sands" However, the absence of these beds 
can also be accounted for by assuming that as the sea transgr'essed so did 
the lithic boundary separating the "transition beds" from the underlying 
"sand beds"" Thus, the lithic boundary would cross time boundaries.. By 
this method individual beds among the "transition beds" would represent ap
proximately time intervals and successively younger beds would reach further 
landward to form an overlapping patter'n (Ostrom, 1964a). 

Twenhofel, et a1. (1935) assigned the upper 25 feet of the Tunnel City 
Sandstone at this exposure (Franconian) to the Re:no Member.. Ninety,-three 
feet of the underlying section were referred to the Mazomanie and Bir'kmose 
members without attempt at differentiation. It is noteworthy that zone 
24 (refer to Appendix), which is in the Lodi Siltstone 120 feet above the 
base of the outcrop, has yielded the world-famous Dikelocephalus fauna 
described by Ulrich and Ressel' (1916), although the genus is not restricted 
to the Lodi. Fossils are rare .. 

Glacial_~!~ - Black Earth Creek valley immediately above Mazomanie 
contains many feet of outwash sand and dolomitic gravel graded to the high 
sand terrace in the Wisconsin River' valley .. 

309 .. 4 

310.8 

311..0 

311.3 

311.6 

311..8 

312.4 

313 .. 1 

314.9 

315.0 

315.2 

1..1 

1..4 

0,2 

0,3 

0.3 

0,2 

0,6 

0 .. 7 

1.8 

0,1 

0.2 

Junction with State Highway 78 nor'th. Proceed straight 
ahead and to right. 

Exposure of section from Black Ear'th at base to Oneota 
at top in hillside above barn on left. 

Black Earth Dolomite exposed in roadcut on left. 

Enter Village of Black Earth. 

Junction with Highway 78 south.. Continue straight 
ahead on U .. S. Highway 14 .. 

Black Earth Creek crossing. 

Roadcut and bluff on left reveal section extending from 
Lone Rock Formation at base to Oneota Dolomite at top. 

Lone Rock-St. Lawrence contact exposed in roadcut on left. 

Black Earth Dolomite exposed in roadcut on left .. 

St. Lawrence through Oneota formations exposed on left .. 

Contact of Lone Rock Format ion with St, Lawrence For
mation in roadcut on left .. 

I 
-j 

: 
---' 
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315.6 0.4 Oneota Dolomite quarry exposed in distance to right front. 

316.4 O.S 

31S.3 1.9 

319.0 0.7 

319.3 0.3 

320.4 1.1 

Enter Village of Cross Plains. 

Lodi-Jordan contact exposed in roadcut on left. Bluffs 
capped by Oneota. 

Gravel pit in glacial outwash on left. 

West edge of glacial till occurrence. 

STOP 19. Roadcut at north side of U.S. Highway 14 
(Figure 33) four miles west of Middleton, Wisconsin 
in the SW!, SEt, Sec. 7, T.7N., R.SE., Dane County 
(Cross Plains topographic quadrangle, 1962). Jordan
Oneota contact. Last stop of trip . Proceed on to 
Milwaukee. Note Oneota Dolomite quarry in distance to 
southeast. 

Oneota Dol. 
Jordan Ss. 

Figure 33. Contact of Jordan Sandstone with Oneota Dolomite in roadcut at 
north side of U. S. Highway 14 about 4 miles west of Middleton. 

STOP 19, so far as can be determined, represents the approximate crest 
of the north-south trending Wisconsin Arch during the time the Jordan and 
lower Oneota formations were being deposited. That this is the case is 
well illustrated by the work of Starke (1949; refer to Figures 30 & 31) and 
Melby (1967; refer to· Figure 32). 

Both Starke and Melby indicate that approximately 40 feet of lower 
Oneota Formation is missing at this exposure. Starke accounts for the 
missing strata with the hypothesis of progressive· overlap of a pre-Oneota 
erosion surface by carbonates from west to east onto the Wisconsin Arch. 
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ONEOTA FM. 

JORDAN FM. 

STOP 19 
3.5 MILES WEST OF MIDDLETON ON U.S. HIGHWAY 14 

NEt,SWt, SEt,Sec .. 7, T7N. ,R .. 8E .. 

Butf, massive, with & rew large chert nodules at base. 

Buft, massive. 

Pitted, 80me chert at one or two ho~1zon8. 

Ml.8a1ve, may contain some algal 8tructures. 

Pitted and mottled waath .... d surf'ace Chiton •• 

~, nth mingeN or interbedded ~r. of 
orl!lnge chert. 

Butt to U&If, ..... th .... to a pebbly surf'ace, ..... 
chert. 

l/o;vy bioh.rm 8truot1lrGS fOl'llling _11 cavitio •• 

Butt to U&If, oond3', f11q bo biobo1'lll. 
Thin green o~ bed, sott. 

60J 

50 

40 

30 " 

20 

10. 

Van Oser' MbI' .. 
White to butr, .l.an, triable, ..... oolitic 

chert- at top. 

White, cross-bedded, ~oarse. 

White, clean, medium to coaree, well 
romded grains. 

" . ' . '.. ." .. .'. " .' . o 

Do .. ribod by a.orge Stern, 1949 
Modified by L. K. Clino, 1959, 1960 
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By this plocess the lower por'tion of the carbonate would not be present over 
topographically higher ar'eas. Melby, on the other' hand, accepts the theoIY 
of over'lap but follows the reasoning of Ostrom (1964a) that there is no un-' 
conformity between the Jordan and Oneota formations but rather that the over
lap is the product of tz'ansgr'esston in which time lines ClOSS lithic lines 
such that portions of the lower Oneota Dolomite formation are equivalent, 
in time, to pOltions of the JOldan Sandstone developed in the nearshor'e 
area. Preliminary data on contacts obtained fI'om Melby's samples and iden
tified by D .. L. Clark and J .. Miller' (Department of Geology and Geophysics, 
UniveI'sity of Wisconsin, Madison) tend to support the latter hypothesis. 

322.0 1.6 

324 .. 0 2.0 

Flat plain of formeI' Glacial Lake Middleton can be 
seen on left. Lake fOlmed between glacial ice on 
the east and topographically high broken ridge of 
Prairie du Chien Dolomite on the west" Drainage was 
to the west via the Black Ear'th creek valley .. 

TUrn left on US highways 12-14 east before under'pass 
and at west city limits of Middleton. Follow US 
Highway 12 to Interstate Highway 90 nor'th and then 
Interstate Highway 94 east to Milwaukee. 
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APPENDIX 

Mileage 0.7, STOP 1 (M.E. Ostrom)" Stream cut in east bank of Duncan Creek 
just north of first bridge south of Glen Lock dam in Irvine Park near the north 
city limits of Chippewa Falls and in the NW:l;, sw:l;, Sec,,31, T,29N", R.8W., 
Chippewa County (Chippewa Falls 15' topographic quadrangle, 1936). 

Exposure can be reached by following foot path from northeast side of bxidge 
nox·thward for about 100 yards" 

Cambrian System 
Elk Mo\Uld G.oup 
Mt. Simon Formation 

14- 50.8' -59. 8 t 

13. 47.8 ' ... 50.8' 
12. 44.8'-·47.8' 
11. 41.8 t .. 44.8' 

10. 41.3' ... 41.3' 

9. 02.3'-41.3' 

8. 22.8'_32.3' 

7. 16.8' .. ,22.8' 

6. 13.8'··16.8' 

5. 7.3 ' .. 13.8" 

4. .6.0 1-7.3' 

Precambrian 

2. 1.0'-3.0' 
1. O.O'-l.Of 

9' 

3' 
3' 
3' 

0.5' 

9' 

9.5' 

6' 

3' 

6.5' 

1.3' 

Sandstone, light yellow brown" gra1n size' ranges trom very ooa.I'se to fine, 
massive. Conglomeratic in basal S inches with pebbles sca.ttered thr'oughout 
but chiefly along oross·,bedding planes. 
Sandstone, gray, coarse ,to fine, massive-'bedded, cross-bedded. Bottom not seen. 
Shale, green gray, with some lenses and beds of sandstone. Upper part oovered. 
Sandstone, light brown, grain size ranges from fine to very coarse, 10wel' 21t 
conglomeratic, medium-bedded, some cross'~bedding. Appears thin-bedded where 
wea.ther'ed. 
Sandstone, light brown streaked pale green gray, very !'ine to coarse, Silty, 
thin-bedded. Bedding sur'faces show evidence of reworking by animals and are 
marked by numerous trails. 
Sandstone, yellow gray, conglomeratic, grain size of sand ranges from vez'y 
coarse to med1\llll with little fine; massive~,bedded and cross-bedded, Some cross 
beds conglomeratic. 
Conglomerate, yellow gray, mostly subrounded to rounded quar~z pebbles in a quartz 
sand ma,tr'ix; ma,ssive·,bedded and cross-bedded. Finer gr'8.ined Veward top. 
Sandstone, very light yellow~, coarse to fine·gr.ained With little very coarse, 
locally conglomeratic, mELssive':',bedded to thic:k~bedded, cross-bedded. Lower fI' 
locally shaly With rolling or mildly contoz"ted bedding. 
Conglomerate, ,yellow. gr'ay, mostly subr'ounded to r'ounded quar'tz pebbles in a. 
matrix of chiefly quartz sand; mastJive-bedded and c:ross·,bedded. Beds are not 
latera.lly continuous and some contain only sca.tter'ed pebbles. 
Sandstone, yellow gray, me'di,um and fine-grained, some eoa..r'se near top, moderately 
well-sor'ted, subangular, with rare conglomeratic beds one pebble in thickness; 
mEissive-bedded with some cross-,bedding. ''lea.thers to thin beds of -2' to -f/l 
thickness. -
Conglomeratic, yellol-l', gray, mostly subrounded to subangular quartz pebbles in a 
matrix of swnd and silt with a trace of clay; some cross-bedding. Basal contact 
is sha.z'p and even. 

Of GneiSS, highly weathered, blue green to light yellow bz'own, with much blue green 
cla.y. 

2f GneiSS, -highly weathered, pink. Uneven upper surf'a,ce- with st' to l' relief'. 
l' Gneissic granite, highly weathered, gr'een gray With SOMe pink, appears gneissic. 

BASE OF EXPOSURE at stream level. 

Mileage 17.1, STOP 2 (M.E. Ostrom and V. Asthana, mOdified from Ostrom, (1966-)" 
Type section of the Mt .. Simon Sandstone Formation.. Exposuxe in bluff of Chippewa 
Ri vex' and in hi 11 called Mt, .. Simon in the City of Eau Claire in the sw:l;, sw:l;, 
Sec. 8, T.27N., R.9W", Eau Clai!'e County (EJ,k Mound 15' topographic quadrangle, 
1934) .. Section includes all rock exposed iI'om top of Mt .. Simon northward to base 
of river bluff. 

Cambrian Systl:lm 
Elk Mound Group 
Nt. Simon Fo~tion 

41. 215.5'-224.5' 9.0' Sandstone, light yellow gray, predorninant~ ooarse-grained, massive-bedded 
and cross-bedded. Contains abundant brachiopods (OboIus namo\.Ul8.). Trace 
of glauconite. Some beds are burrowed. These are the only rocks at this 



41). 211.5'-210.0' 

39. 210.8' .-211.5' 

38. 2]0.5'-210.8' 

37. 208.5'-210.5' 

36. 207.1'.-208.5' 

35. 206.1 1-207.1' 

34- 205.6'_206.1' 

J 33. 199.61.-205.6' 

32. 197.6'-199.6' 

--: 
31. 196.9'·-197.6' 

59. 190.9'-196.9' 

29. 189.9'"190.9' 

28. 185.91.-189.9' 

27. 177.9'-185.9' 

"i 

,--~ 

26. 167.3'-l77.9' 

105.3' ~·167 .3' 

25. 95.3'·-105.3' 

i 
) 

24- 92.31.-95.3' 

23. 92.0'-92.3' 

22. 91.3'.-92.0' 

21. 89.81 ... 91.3' 

20. 88.2',·89.8' 

19. 87.5'_88.2' 

18. 87.01..87.5' 

17. 85.5'-87.0' 

16. 84.0':"85.5' 
15. 85.0' _84.0' 

4.0' 

C.o_?! 

0.3' 

2.0' 

1.4' 

1.0' 

0.5'· .. 0.7' 

6.0' 

2.0' 

0.7' 

6.0 1 

1.0' 

4.0' 

8.0' 

10.6' 

62.0' 

10.0' 

3.0' 

0.3' 

0.7' 

1.5' 

1.61 

0.7' 

0.5' 

1.0'-4.0' 

0.5' ,.3.5' 
0.5' ·,1.0' 
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exposut'e a.ssigned by Twenhofel,. Raasch, and Thwaites, (ISSS, p. 453), 
to ~he Eau Claire Forma~ion. 
Sandstone, very light yellow g~, predominantly medium and fine-
gra.ined with some coarse grains. Becomes eoax'sar-gra.ined toward top. 
Sandstone, V8I'Y light. yello:wish gr'a.y, fine ~Q v~~,y fil'!-~-graine4, ~!'l Single 
bed with gr'een shale ~er a.t top. 
Sandstone~ yellow gray to white, fine and medium-grained, masSiVe-bedded 
and cross-bedded, With :!-t green shale layer a.t top. 
Sa.~dstone, light yellow'brown to light yellow gray, fine and vet7 fine
grained, thick and massive-bedded. Bed of sandstone 1nth thin green sr~le 
la.yer in upper 6't. 
SandStone, light yellow br'Own, very fine-grained, thin ... ·bedded, With green 
gray shale layer' up to 2'-' thick a.t base. Contains braehipod fragments. 
Sa.~dstone, light yel10w gr'a::/, predominantly coarse-grained With little 
ve~7 coarse and medium. 
Sandstone, light yellow gray, very fine~·gra,ined, Silty" With green shal.e 
partings. 
Sandstone, pink orange~ pr'edominantly coarse-grained With little very COat'se, 
massive-bedded, cr'css-bedded. 
Sa.."ldstone, light yellow gray, gr'a,ins range fr'om coa.rse down to very fine 
sand; silty and burrowed. 
Sandstone, predominantly coarse-grained wit.lt little very coar'se, massive
bedded. Upper limit marked by concentration of' ir'on OXide. Upper surfaoe 
ripple marked and when viewed from a.bove has a. mottled gra:y colora,tion. 
Sandstone, light yellow gray, grain size ranges from coarse dOWh to ver'y 
fine, sand, Silty, burrowed, in beds ~t to 9- thick separated by thin green 
shale layers. 
Sandstone, light yellow gray, fine~·gra.ined, Silty, very argillaceous with 
green gl'ay shale turning to reddish brown towat'd top. 
Sa.ndstone~ light yellow gray, grain size ranges f'rom ooarse to very fine 
sand, slightly Silty, ma.ssive··bedded With low angle cI'oss-·bedding. 
Sandstone, light yellow gray~ predominantly coarse-'gr'a.ined with little 
mediun and fine, appears maSSive-bedded but wea,thers thin-bedded and even-' 
bedded with laterally per'sistent thin layers of green gray shaJ,e along 
bedding planes, cross-bedded. Some trail lJ'.ar'kings. W~ther's in stair
step pattern. 
Sandstone, light yellow brown, coar'se~'gra.ined, ma.ssive-bedded~ weathers 
to irr'egular beds. 
COV'ERED INTERVAL. Base of covered interval a.t parking lot level north of' 
Mt. Simon marks a.pproximate base of Ea.u Cla.ire Forma.:tion a.coording to 
Templeton (1951). 
Sandstone, lig..l1t yellow brown, predominantly coarse-gr'ained with granules; 
coarsest gr'a.ins concentrated a.long bedding planes and cross beds. Wea.thers 
to r'egula.r beds ?JI to ltt in thickness. 
Sandstone, forms marked reentrant; li&~t yellow brown~ sand grain size 
re.nges from fine to very ooat'se with scattered granules, eross-·bedded. 
Per'sistent green shale in upper 16 inches. 
Sandstone, light yellow br'own, fine-·gre.ined with tbin horizor.l'tal shale 
partings. 
Sandstone, light yellow bro'Wll, predominantly coarse-'grained with scatter'ed 
granules, massive-bedded and oross-bedded at top ot prominent ledge. 
Sandstone, light yellow brown" medjum and coarse-'grained with some vef'y 
coarse grains and granules in base, massive-bedded and cr'oss-·bedded. 
?andstone, yellow green, pf'edominantly medi,um-gra.ined with abundant 
coarse grains and granules in lower zt"' and sca.ttered throughout upper 
pazt, massive·-bedded and cross-·bedded. 
Sandstone, light yellow brown" fine and medium-,grained with small pits on 
wea~ltered surface. 
Sandstone, light yellow gr~, sand grain size ranges f~om ver,y coarse 
do~ to very fine~ gtanules concentrated along oross beds and may be locally 
abundant in bed's up to e-' thick, beoomes finer-grained tow.rd.- top, ma,ssive
bedded and cross-bedded. Cross-·bedding is very low angle. 
Sandstone, same as no. 18, noticea,bly cross·-bedded, oocur'S a.s single bed 
rangi."lg from l'ott to 4.C1t in thickness; croSS beds sha.rply trunoa.ted a.t top. 
Sa.~dstone, same as no. 18. Thins beneath unit #17. 
Sandstone, l:l,ght yellow brown, fine-·gl"ained with little medi'UIll, scattered 
granules, massive-,bedded. 
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14. 80.0'-83.0' 

77.0' .. SO.O' 
13. 74.0'-77.0' 

?l.O' ·~?4.0' 
lB. 76,,0' .. 71.0' 

59.-0'.,67.0' 
11. 57.0'-59.0' 

10. 55.0'_57.0' 

9. 51.0'··55.0' 

8. 50.5'·-51.0' 

48.5'-50.5' 
7. 45.0' ... 48.5' 

6. 43.5'-·45.0' 

5. 37.5'-43.5' 

4. Zil.O f ,·37.5' 

3.0' 

I 
3.0' 
5.0' 

3.0' 
4.0' 

8.0' 
2.0' 

2.0' 

4.0' 

0.5' 

2.0t 
3.5' 

1.5' 

6.0' 

6.5' 

Sandstone, light yellow brown, gr'a1n size ranges fr'om very fine to 
very coarse With some granul.es which a:'9 concentra.ted a.long ct'O'SS 
beds, massive-bedded; uneven top. 
COVERED INTERVAL 
Sandstone, light ~llow gray, grain size ranges from coarse to fine, 
horizontally streaked yellow bro'Wll, massive"·bedded and cross-bedded. 
COVERED INTERVAL 
Sandstone, light yellow g~, grain size ranges from coarse to fine with 
Ii ttle very coarse and few grar..ules concen'trated along cross beds. 
COVERED INTERVAL 
Sandstone, light yellow brown, grain size ranges from ooarSe to f'ine With 
little very ooarse~ massive-bedded and cross-bedded; forms a, prominent ledge. 
Sandstone~ light yellow gray with thin horizontal green gray shale layers~ 
medium to very fine-grained; forms prominent reentrant. 
Sandstone~ very light yellow brown, fine tq very coa.rse-gra.1ned with 
sca.ttered granules, maSSive--bedded and cross-bedded; occurs a.s a. prominent 
ledge between two equallY prominent reentrants. 
Sandstone, yellow gr~~ medium ,to ver~ rine-grained~ massive; occurs 
benea.th prominent overr~. 
COVERED INTERVAL 
Sandstone, yellow gr'fJ:;f, ooarse to fine-grained with 1it'tle very coarse 
and some granules in lower ep. Cross-bedded in beds :at" to at' thiok, 
maSSive-bedded. . 
Sandstone, yellow brown, streaked with pale green gray clay, oross-bedded. 
Forms reentrant on weather'ed surfa.oe. 
Sandstone, light yellow brown, medium to ver,y ooarse-grained with little 
fine, massive-,bedded with horizonta,l oolor banqing and distinet cross
bedding. 
Sandstone, light yellow bromJ., gr'ain size ranges from medium to coarse with 
little fine, massive-bedded with horizonta..J. C0101- ba.."'1dir.g and some low 
angle ol'oss-bedding. 
BASE OF EXPOSURE near wa.ter level at locat,ion of eoncrete water intake 
stru.cture. 

Following section is reported from a well in the area (Twenhofel, Raasch, 
and Thwaites, 1935, p .. 453). 

3. 
2. 

3.0'-51.0' 
0.0'_3.0 1 

Preeambrian 

1. 

28.0' Sandstone, light 8ra::! and light yellow gra;y, c08.,rse to fine-grained. 
3.0' Sandstone With granules to ~t diameter. 

Gneiss 

Mi leage 25. 0, STOP 3 (M.E. Ostrom).. Exposures of Mt. Simon and Eau Claire 
formations in roadcuts on east-'west asphalt road 0 .. 8 miles due west of junction 
of State Highway 53 with County Highway "II" located south of Eau Claire on the 
N line of the NW~, SE~, Sec. 2, T.26N .. , R .. 9W .. , Eau Claire County (Chippewa 
Falls 15' topographic quadrang Ie, 1936). 

Cambrian System 
Elk Mound Group 
Ea.u Claire Formation 

8. 72.9'-78.9' 
7. 71.9'-72.9' 

6. 87.3" -71. 9' 

l' Soil Cover 

8' Inaocessible. Appears thin-bedded and shaly. Pr'obably same a.s Wlderlying. 
I' Sandstone, light yellowish gray, fine and very fine···gra.ined, abundant . 

liligu10id brachiopod a.ndtrilobit. fragments parallel to bedding. Abundant 
shale partings up ·to ~-and 15% of total roek. Little very fine glauoonite. 

4.6' Sandstone, light greenish gray, fine and very fine-grained, dolomitic, 
thin to medium-·bedding (ats maximum) whioh wea.thers· uneven. Little very fine 
glauconite. Greenish gra;y shale oceurs a.s thin par-ting layers and 
discontinuous thin pe.r-tings. Surface texture and mottling SUggest 
biotur'bs.rtion. Fossil fragments loca.lly abundant and include linguloid 
brachiopods~ hyolithes and less commonly trilobites (Cedaria. sp.). 

, 
i 

_J 

J 
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29.4' Shale, very sandy, and sandstone, very sbal;r. BlUish !!Non to gre::r 
V1th thin to mediUll disoontinuou. beds of' sandstone that ..... light 
;19lloV1sh gre::r, very tin. ancl tin.-·grained and slightly glauoonitio. 
lI10a i8 .. btmdant on parting aurtao... S_ sanel beds contain abtmdant 
tosai1 baohiopods and ~i10b1t.s. Shale.ot this unit ap~. to grade 
~torally to west int. llth.lgy sillIilU to ove,.lying sandston.. Iron 
ox1e1. onriohlllent in 10""" 6'; to •• ns abtmdant in 10""" "". 

O.2r·~O.7' Sandston." reddish brow, tine w aoarse-·gmmed, iron oxide cement, 
abundant to •• 11 braohiopod •• 

3.0' Sandstone, light ;yellowish brown, tin.-grained, in thin to modi ... beds 
s'parated b.T thin groeniSh gre::r shal. 18:;'8 .. 8. Very fo •• ilif .... us. '!'bin 
1lIlel.,.lying 1ron ..,1d. ~,. at bas. ass •• iated with g __ o~. 

4.0' Sandstone, ;yellowish brown, med1 ... and ooar .. -grain.eI, .... ss-bedded and 
mod1,.. to mass1v.-bedeled V1th several 1" to ~ o~;y sandstone ~r. 
in. upper 3 teet at wast tnd of outorop Qui; nc) olair at ea.a;t end ot GU~ONp. 
At east ond sandstone 1. mass1v. and .... se-bedeled anel oontains to •• 11 
brachiOpods in upper t." toot. 

30.4' Sanelston., light ;yellowish gre::r to brown, v.ry coar •• to tin.··grained, 
mass1vo and thiok-bedded and ...... -·bedded; many beds shoY .... 1e1." •• of 
b10turtstion. Pale !!Non shal. along eome bedding plan ••• 
BASE OTI' EXPOSIlBE at east end. 

Mileage 50.4, STOP 4 (M. E. Osh'om). Bruce Valley quarry (abandoned) located 
at east side of CTH "D" 1.. 2 mi les nor'th of Bruce Valley School in the NE~, NW~, 
NW~, of Sec. 9, T.23N., R,8W., TI'empealeau County (Whitehall 15' topographic 
quadI'angle, 1929). 

61.1'· .. 63.1' 

Cam_ S;yst ... 
Elk Hound Group 
1I"on ..... 1'0 .... t1on 

OOUV111. _bel' 

Eau C~ 'o ..... Uon 

12. 39.7'-41.1' 

11. 38.9' -39.7' 

10. 37.1'-38.9' 

9. a3.4'-3?1' 

8. 28.8' -33.4' 

7. .20.8' . ...26.8' 

2.01 SOil cover. 

20.0' S_stono, ;yellov1sh bl'OllD, J)t'8dOllinantly med11l111--grained V1th ..... tino 
and .oar .. , well-lOrt.d, _.k-·bedd.d and .... ae-bedded. C ..... bed.o 
in.1ined north_, ...,. 1ron ..,ido ..... i_t eapo.ial1:r in lover 6 
inch •• to 4 to.t. Contact V1th und.r1;ying ia un.onf'o .... bl. and show 
up to 2.5 t •• t ot roliet near north end ot """,sure. 

1.4' 

0.8' 

1.8' 

S.'l' 

6.6' 

8.0' 

Sandstone, ;yellowish brown, tine and vory tin.-grained, glau.oniti., much 
bl'OllD 1I'On .Xid. stain and o_t. lledi ... to thin-beddod and horizontal 
""d ovon-bedded. 
Sandston. (l'8"',,"_ bed), 0010" and texture ..... as bed #12, p1 ttod voathorod 
ourtao.. S... 00&11 ooale out and tU1 in base. 
Sandston" ;yellov1sh bl'OllD, "O%'lf tino and tine-grain.d, glau.onitio, th1ok
bedded and ...... ···b.dd.d. llaa. ot 00 ... ,,111. extends to 0.3' below top 
this lII11t. 
Sandstone, ..... as bed #10, horizontally-,bedded anel ooour. as _1v. lodg •• 
Vow brachiopod. parallel to bedding. 
Sandstone, ..... as bed #10, modi"'" 8>1d thin-bedded, abundant 0_ 
braohiopod shell. parallo1 to bedding. '!'bl.ker-bedded in lowr port. 
Sozldston., bro1ID1ah gre::r, very tino and tino-grained, glauoonit10, abundant 
11111 to pho8Jli!atio brachtopod sholl. parallol to bedding. Bedding thin and 
gently undulating with pal. _n1oh gre::r o~ on porting aurtao ••• 
Abundant trial and ourrent voPk:1ngs on bedding plan... So... trilob1 t. 
tragmonts on bodding plan... llaa. at top ot lover quarry 1 ..... 1. Grad •• 
do'tGl to. 

1.9' Sandstone, ~sh green, v.ry tino and tino-grained, "o'q glanoonitie, tbin
bedded and tlat-becldod. Abundant 1III1to brachiopod shells parall.l to bedding. 
Grado elO'III1 to. 

3.4' Sandston., ;yellowish bl'OllD, tin. and very tino .. grained, VO'q glaucon1 tic, thin·-
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4. _ 13.8'_15.5' 

lS. 8.6'_13 .. 8' 

II. 8.0' ... S.S' 

1. 5.0', .. 8.0' 

0.0'-8.01 

1.7' 

5.2' 

1.0'_0.4' 

3.0' 

5.il' 

boddO<!, bO<iding uneven and diScontinuous. Pal. greonie grq 8h&l. 
on abundant parting """tao... Grado. down to. 
Sandatone, grq10h gr •• n, VO"'Y 1'1. .. 0 and 1'ine-groinO<!, V9"'Y glauconitic 
Vith lIh1to brachiopod oholla parallel to bodding. S .... ",,1 thin pale gr •• nioh 
grq ohale stringer. parallel to bodding ospeciall:" in upper 0.5. 
B&';. sl18/ltli un .... ". -
Sandatone, ......... bed #4 but boa 10 •• glauconito Vith several palo 
groonioh grq cJ.a;v partings 112 to ll" thick and abundant 1Ohl.oh "boloid 
bro.oh10pod shells parallel to bedding. Som. cross-bedding. 
Sandatone ......... bed #4, vo"'y glauoonitic, dalok gre."ish grq, very 
fossiliferous, oross-boddO<!. Pale greenish gra;'/' shale parting 1" to 
:e> thick in b&so. Be ...... _ l.a. glauconitic lIhere thin. 
San __ , greenioh gra;j', vO"'Y tin. and !ine-gro.1nod, vO"'Y glauconitio, 
thick to mas8ive-boddO<!. 
Covered into1'V&l to roO<! level. 
BASE aP EXPOSUM 

Mileage 59.9, STOP 5 (M. E. Ostrom)" Exposure of geologic section beginning 
wi thEau- Claire Formation at base and extending upwal'd into the Lone Rock Formation 
at top in roadcuts located north of Whitehall on County Trunk Highway "D" and 
1.7 miles north of its - junctUle with State Highway 53 in the swir, SW~, Sec. 12, 
T"22N,,, R"8W,,, Trempealeau County (Whitehall 15' topographic quadrangle, 1929)_ 

Cambrian S78t .. 
Lon. Roelc i'0.-t1on 

Rono _bor 

yon ...... Po ..... tion 
Ironton _ber 

10. llS.II'·-11IM" 

9. 117.6'-118.9' 
8. 116.4'-117.8' 
7. 115.1' ·-116.4' 

8. 114.0' -118.1' 

5. m.o' -114.0' 

98.0'-1115.0' 
4. 83.0'_98.0' 

30;0'+ -Sandnone. 11&1>t ;yo11oV101l orown, fino-gr&1nO<!, dolomitic, glauconitic. 
thielc to thin--beddO<!. Glaucon1 tic bod. oro .. -boddod. S ... eral bods ve"'Y 
glauconitio at 15', 10' and 20' boloy top. Tho .. bod. appe&1' to bo .. 
mixture ot _atone intncluts in .. glauconitio _ .... tri: and ot 
b10turbato. 

9.8' See as overl:"ing but II1th abundant 8h&le. Beds are thin and ....... l:" medi"". 
lUoa abundant on bedding pIan... 'top about 10' abovo <Iu&i''''Y 1'10.,.. 
WlEI. aP )'AIl!! ROAD 

4.6' sandston., ve"'Y ~,tine-groined. Glauocnit10, thin-bedded, abundant 8h&le 
in parting la,yer.. S .... b_hiopod f.ssils. 

8.S' sandstone. groenish gra;j', finO-grained, dclomit1c and v.,.,. glaucon1t1o. Con-
8ists ot bod. ot sandstone intncl&st. in glauconit1. _stone .... tr1: and 

1.0' 

1.8' 
1.2' 
1.8' 

l.lt 

1.0' 

15.0' 
15.0' 

ot bio_to both intorbO<idO<! Vi th bod. ot .ro ••• beddtd and evon·-bodded 
glauoon1t1$ oandatone. 

Sandatono, I1ght ;yo11oViob grq, mO<!i1Jl and o"""so-grained, thiolc--bodded an<! 
oro,scbodded, s11ghtlT glauconitio. 
See as overlying but Vith no glaucon1te. 
See as bod #10. Upper ~ _ bo b1oturbaoo ..... 
Sandstono, light yenoViob grq, poor17-sorted. very fine to c_--grained. 
Burrow<! 0 .. bioturbate bod. 
Sandstone, light yelloll1ob grq, mottled roddiob bre ... , "ed1"", and coar •• · .. 
grained. 
See as bod 1'1. 
lIASJ: 011' 1JPPER :aPOStIIII: 
COI'EIIEI) Im'ElIVJ.1. 
Sandstone, po."17-sorted, ve"'Y tin. to vory ooar .. --grained, bioturbaooou8. 
Solid 10<ig0 7' flo ... top II1th .onoav. out.rop surfaco boneath. _ ot .on-
oavi V 1. solid iron o:1d. c_te<l _daton. 10<ig0 about ~ thick. 

, 
.. ! 

, 
J 

-- ) 
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G&losv111e _bel" 

1. 0'-15' 
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4.0' Sandstone, Ught ;yellow1sh grtq, .. od1"", and ........ -gre.1ned, Wll-lOl"ted, 
With bioturbaoeous poorl;r-lOl"ted JAye ... about 1 toot thick at top and 
bottom. 

64.0' Sandstone, light ;yelloWish grtq, med1"", an<l tino-grained, wU-IOl"t.d, 
mass1ve-bedclod and 'l"Oss·bedded. Basal fP il"On ox1de c......,ted and hard. 
Dis'ontin""" •• onglome"te up to 'lJ' thiok in base. 

lS.O'! Sandstone, light :r-lloWiah grtq, tine and voX7 tino-grt.l.ned, little 
glauoonite, thin and med1m-bedded, oro •• ~·bedded. 
BASE OF EXPOSURE 

Mileage 70.0 (M. E. Ostrom).. Quarr'y at east (left) side of County Highway 
UN" about 2.2 miles nor'theast o:f Oakdale School in the swt, NEt, SEt, Sec. 21, 
T" 21N., R" 8W., Trempealeau County (Whitehall 15' topographic quadr'ang1e, 1929). 

J.rdon i' ... t1on 
N • ......:Lk !!ambe .. 

11. 42.1',,4.8.1' 

St. ~oe Formation 
Lod1 !!ember 

10. 34.1'-42.1' 

9. 33.1'-34.1' 

S. 29.1'_33.1' 

7. 26.1' ... 29.1' 

8. 25.5' -26.1 t 
5. 19.5' .,-25.5' 

4. 16.5'-19.5' 

Lone Ro.k Formati.n 
Reno !!ember 

$. llI.5'-16.S' 

2. 1.~'-13.5t 

1. 0.0
'
".1.6' 

4.0' 

8.0' 

1.Of 

4.0' 

3.0' 

0.0-1.2t 

6.0' 

3.0' 

3.0' 

12.0' 

1.5' 

Sandstone, light ;yellow1sh grtq and light ;yellow1sh b...,.", VOX7 tino and tino
grained, thick-bedd.d to thin-,bedded vb .... """,the ... d, ho .. 1zontally and oven-' 
bedded. Lowe.. fl' .emented With 11"Qn oxide, hard ""d da.-k b ... wn. 

Siltstone, Ught :r-llow1sh bl'Olll1 With lhO dend1"it •• , little pale green grtq 
.~ .n some bedding pIon... Som. beds and len... due to light grtq ,0101" 
appear to be bleaohed. Beds thin to modi .... even ""d h ... izontal. 
Siltstone, light grtq, veX7 dolomitic With oboloid brachiopod fragMent •• 
lias unoven lI&'fJ' _rao. and irregular bedding pIone. With black .oated 
surt&oes. 
Sandstone, veX7 light ;yelloWish b1"OWll mottled ""d streaked pale green, veX7 
dolomit1c. Locally consists ot ~ dolomite. A_s to be bioturbacoouo. 
Siltstone, yallOWish b1'01il:l, dolomitio, thiok l!d8e with tw thin pale ~sh 
8l"een sbaly pal"ting8. 
Disoontinuous bioturbaoe .... bed of in_lasts. 
Siltston., light :r-lloWish b ....... , dolomitio, ..... dendrite.. Bedding thin and 
disoOntinuous. Love~ toot cons1sts of ~, dolomitio, 811tatone. 
Siltstone, ver,y dolomiti., light ~, thin-bedded but &ppea.-8 as massive 
ledge With altemating JAye .. s ofgrq and b1'QWl'l 00101'. Unit undulate. gently 
along oUtc .. op. Lowe .. 1 toot looks ... "" .. ked; 100&113' IuuI olasts ""d abundant 
glauconite. 

Dolomite, veX7 silt;\" .. edd1sh bl'OVll, thiok-bedded, ho .. izontal to slightly ...... '
bedded, mostly .. o .... ked. Abundant int..aolasts. 
Sandstone, bl"O'IIIl, .veX7 fine-gre.1ned, glauconitic, thin-bedded, ",,,,,,en-bedded. 
With pale greeni.h ~ shale 1>; pal"tings. Tw beds or greensand 1.5' thiok at 
1.3' end 5' below top. 
Sandstone int1"aolasts in glauoonitio .... _. matriX tightly cemented with 
dolomite. 
BASE OF EXPOSURE 
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Mileage 79.3, STOP 6 (M. E. Osh'om, modified from Twenhofel et. al., 1935, 
Neison, 1956, and Melby, 1967). Composite section from outcrops and quarries 
located along State Highway 93 and extending from about 1..5 miles to about 
3 .. 2 miles south of Arcadia.. Section begins with quaIY'y exposure of Lone Rock 
and St .. Lawrence and ends at top of hill with quarries in the Oneota Formation 
in SEt, SW!, NW!, Sec .. 9, T.20N" R,,9W., Trempealeau County (Galesville 15' 
topographic quadrangle, 1929).. Upper part of Oneota Formation not desciibed" 

Ordovi.ian ~tem 
J>raj,,,i. du Chien Group 
Onoota l'o.-1:1on 

S1:o.kton Hill Hambo" 

35. llla.O·-184.0' 1.0' 
34. 162.0'_163.0' 1.0' 

33. 16'1.0'-162.0' 5,,0' 

52. 135.,0'-157.0' 2.0' 

31. 152.5'-155.0' 2.5' 
30. 150.7'-152.5' 1.8' 

29. 148.7'-150.7' 2.0' 

28. 145.2
' 

... 148.7' 3.5' 

2'1. l4II..9'-l.45.Z· 0.2-0.5' 
28. 143.9'-144.9' 1.0' 
25. 143.4'-143.9' 0.5' 

24. 140.9'-l43.4' ~.51 
23. 139.9'-1411.9' 1.0' 
22. 139.4·~139.9· 0.5' 
21. 137.4'-139.4' 2.0' 

20. m.4,'··137.4' 4.0' 

19. 131.4'-133.4' 2.0' 

18. 130.S'-131.4' 0.8' 
17. 127.1'-130.8' 3.5' 

18. 119.1'-127.1' 8.0' 

15. 117.1'··1111.1' 2.0' 

l4. ll4.6'-117.1' 2.5' 

.10_ Fo .... tion 

Van 0 .. "" Hambo" 

13. 89.6'_114.6' 25' 

NoJ'llalk IIomb.1' 

21' 

DoI0ll1t., greon1l1h bl'own, medium-oryot&lline, ab!mc!ant glauoonito. 
Dol..,1to, mod11111- to .......... 01',Y0tel1in., gf'"'f 1:0 _, abundant 
oolit •• and seoondary .~ osloit.. Ius1:cr mottling. 
Dolomi to, ....."q to dolomitic sand_., medi",,"grained. Scattered 
intraolaeta and 0011tes. Appear. b ..... iat.d in place •• 
Sandston., yellow, modiUM-~ined, triable, .catt .... d ool~t.s and green 
ahaJ.. seems nMl" tho top. 
Sanda1:cno, dolom1tio, Tollow, medius-grainod. 
Sanda1:cne, vet'Y dolomit1., fins- to med1UM-grained, motUsd tan. Scatt .... d 
gnen abalfl Boar the top. Vuggr. 
Sandstone, dolomitic, ......... , and fine.,grained, yell." and tan. S .... tt ... ed 
whit. barui8, gre"" ahal. paning. and 0011tos. 
Sands1:ono, d01 ... i110, 0 ...... - and fin.-~1ned, tan. Scattered intraolaot. 
and are"" oI::lo =...... Ab_t .0Ut.... . 
Shale, In'o ..... guubo, loattered sand parting... Pinoh and 1MI11. 
Sanela1:cn., nne .. grained, yell.", .... tt .... d brow d1ale partings. 
Sand_e, finO- and medi"""grainod, bul'f and tan. I1'1'Ogulato b1'01lll 11'on 
cemont. 
Sandstone, fino- and .......... !I1'lDinod, yellow and b ...... , r,.1abl •• 
Sand_e, dolomitic, ooar .. -, and fine-grained, yellow. 
Sandston., triable, yellow, modiUl-~inod. 
Sanda1:cne, dol_tie at bose, nn.· .. grained. C&1'bon&1:o and silica oonoretio!," 
at toP. 
Sandston., modi""' .. ~1ned, light yellow to wh1te. tipper and 10lier toot U 
congl~.~t10.· Scattered carbonate ooncr.t1on8. 
Sandstone, medim- and f'ino-greined, white 1:0 butf'. Abundant greon lIhal. at 
toP. and pea 51:0 ~bon&te concretions at baao. 
Sandstone, dolomitio, .. edi",,"~ined, yellow. 
Sands1:cns, fr1al>le to hard, whito and butt, mod1\111o· and fine-grained. Green 
ahalo and intraclast. at bas.. Scattered d010111 tio _datone. 
Sandstone, medic- and tine-grained, yellow, a_dent .... bonate Ion ... and 
bonds, intvbedded with 1" to 6" friable lIhal. r1.h _elston. bands~ 
Scattered oro_bedd1ng and sili .... oonol'otion8. ConOl'Otions &1'0 pinch and 
.... 11 to nodul&1'. -. 
Sandmno, medic-grein.d, yellow, .oatt .... d green 8halo and abucdont ..... 
bonate oonoretions. 
Sandston., friable, alte1'n&ting wh1te and brown, medium-grained. Scattered 
greon 8haJ.. p&l'tings and int ..... laet •• 

Sandston., light yellowish gf'"'f, medium to .0000 •• -~ined, with little tin., 
wll-.. rtod, ...... iv.-b.dded and oNss-bedded. BasalllU1'1'aoo slightl,y uneven. 
S.&tterecl pea ·si •• d oonorotion. at" top grading d~ to largo nodular masse. 
about 10' bolov 1:op. 

Sandston., light yellowisb gf'"'f, tino and ve"'lf nno·grained, _ve·bedded and 
oross-bedded. Basal oontaot m ..... n and sharp. Exposed in tirst l'Oadovt at 
.".st .1d. of high""", and south or q,ua.1'!7. 



i -, 

~-1 

I : 

--' 

S:t~ Lsvrenoe Pormation 

11. 66.6'-88.6' 2' 
~9. ~~~'~~~&r ZS' 

9. 25.6'-43.6' 18' 

8. 18.6
'
.2.5.6' 7' 

7. 16.6
'
.18.6 ' 2' 

6. 11.6'.16.6' S' 

5. 1~~6f ... l!.6' l' 

4. 5.6' .10.6' S' 

Lme Bock 'omatioR 
Beno Member 

3. 2 .. 1'·5.6' 3.5' 

2. loS'-2.1'. 0.8' 

1. 0.0'··1.3' 1.3' 

Dolomite, very s1lty, light ;yellOli' bl"OWn mottled~, ..... sand grain"_ 
COVERED IN'I'ERY".lL 
(rop··or expoSure, north end or ~, 1.5 miles south ot Arcadia) 
S1ltstone, yellowish gr&3', little very tine sand, dolomitic. '!'hin··bedded 
with massive 3 toot bed 4 t.et below top. 
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Dolomite, very s11"o/ and MOldy, ;YellOlrish gr&3' and unovenly mottled palo 
gl'Oon with olq, _e or glsnconite. Modi,.. to thin-bedded and oven-beddod. 
Appears to be b1oturbaceous. 
sandstone, VfJ'1!7 dolcm1"t1c, tine and veI'il tine-grained., glauoonit1e, 1I8&thars 
reddish bl'OWn. Contains abundent tr&11 .... k1ngs and in_clasts or tine
grained sandstone. Undulating bedding. 
Sandstone, yellowish brown, fine and very tin ... grained, glauocni tic, medillllt 
to thin-·bedded. Fow dal'k horiZontal glauconitio sandstone bed •• 
send9tone~ fine end V9r.1 ffne-gra!nedi g~uoon1t1c; with &~t 4lastS of 
nonglauoon1tl0 sandstone. 
Sandstone, yellOlrish brown, very tine-grained, glsnoonit1c, thin-bedded and 
interbedded with pale green shale partings. All beds uneven and undulating. 

Sandstone, yellowish brown, very tine··grained, glsnccmitic Vitb. clast. ot 
sandstone. Mus1ve··bedded. 
Sandstone, yellOlrish gr&3', tine-grained, glsnoonit1c Vith nrtical burrows. 
Grades dcnm to 
Sandstone, yellowi.h ~, tine-grained, glsnconitic, horizontall;r-bedded and 
arose-bedded. 
BASE OF Q.UAR\lIEIl EXPOSURE 

Mileage 97.0! STOP 7 (M. E. Ostrom and G. Emrich, 1960)" Type section of the 
Galesville Sandstone exposed in bluff in High Cliff Park above dam over Beaver 
Creek inci ty of Galesvi lle in the NEl! NWi! Sec ,. 33! T" 19N,,! R" 8W,! Trempealeau 
County (Galesville 15! topographic quadrangle! 1929).. 

C ... brian S;retem 
'funnel City Group 
Lmo Bo.k 'omat1on 

B1l'!Im0se Membe .. 

28. .125.5'-127.0' 

ElkllouDd Group 
Wonewoe Pormat1on 

Ironton Member 

27. 123.5'-125.5' 

26. 12O.5'-12:5.S' 

25. 119.0'-120.5' 
24. 118.5'·119.0' 

ZS. 117.0'.118.5' 

22. 118.0'-117.0' 
21. 114.01'_116.0' 

20. 89.0'·114.0' 

1.5' 

2.0' 

3.0' 

1 .. 5' 
0.5' 

1.5' 

1.0' 
2.0' 

25.0' 

Sandstone, light green ~, rino:grained, glsncon1tic; thin-·bedded and ...... -
_ad; acme _hiopod fragmonta. 

Sandstone, light yellow gl'fJiT, tine to very tine-grained Vith t ..... or medium _ 
ooarse; ..... bracb.1opod ~t •• 
Sandetono, light yellow gl'fJiT. mod1= and o"""SO-·grained with l1ttl<l tina; _a 
brachiopod ~nts_ 
Sandstone, _, modi"'" and tine-grained Vith tree. of ooar .. , _vo-beddecl. 
Sand_tone light yellow b ....... , tinO and very tin.···grained with _. 01' IIOd1um, 
Silty, thin-bedded and ~, ...... -b.dd.d. 
Sandston., brown, tino and modi_-gra1nod with tree. 01' e ...... se, _v ... bodded 
and 01'Os8-·boddod. 
Sandston., light yellow brown, medi"'_·gra1ned with _. or 0 ........ and tino. 
Sandstone, light yellow grftIf, medium-grained with little 0"""80 and tin., 
slightly s1l't;r to Silty, beds 'Ot to ". th1.k., Bioturhao .. "". 
Sandston., yellOlr b"""" to rod brcnm, o ...... se to modium-·gra1nad with _. 01' 
tine, masa1ve-bod<led with _e thin bed. (l1'), .ro.a-bedded, uneven _th.rod 
surface. Uppel' tow toet and a 2 toot.one approzlIately 10' below top ot this 
bed are b1oturhaoeous. 
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Galesville Member 

19. 83.5'-89,,0' 

18. 82.51 -.83.5! 

17. 82.0'_82.5' 

16. 79.5'_82.0' 

15. 78.S'·-79.5' 

l4. 66.5'_78.5' 

13. 84.S'-es •. S' 
12. 63.5' -84.S! 

11. 61.5' .. -63.5' 

10. 60.5' ·..alo5' 

9. 57.5'-60.5' 

8. 55.0'-Ul'.5' 

7. 47.0'-55.0' 

4<1.0'-47.0' 
6. 40.0'-44.0' 

4. 36\110'-40.0' 

Z. 26.0'_36.0' 

2. 20.0'-26 • .0' 

1. 

5.5' 

1 __ 0' 

0.5' 

2.5' 

1.0' 

12.0' 

2.0' 
' M .,&. ..... 

2.0' 

1.0' 

3.0' 

1.5-3.0' 

7.5-9.0' 

a.o' 
4.0' 

4.0' 

10.0' 

60 0' 

Sandstone, light ~ll'" grfI!J, rine to "odi1llll-gre1nod With 11ttle ooarse, 
sllt;y, ...... iv. With row thin bods. 
Sandstone, light ;yeU.,. grfJ:J, rine to ve~tin'-gl'IL1nod With ~e or .,..u""" 
silt;y thin-bedded With 11ttlo .... sa-bedding. 
Sa:>.dstone, light ;yellow grfI!J, • .,..,. •• to "",dlU1l·-gr&1nod with little rino. S..,e 
grains .. _ to havo been derivod t1"O!l1 Baraboo quartzlte. Moo.salve-·bedded 
and .~.ss-boddod. 
Sandston., 11glit ;yellow grfJ:J, fino to ... dl1l1l1-gl'&inod with & littlo .~8G, 
med1"'" to ...... lv.-b9dd.d and CNss-b9ddo<l. 
Sandstone, light ;yellow grfJ:J, med11l1D-gl'&inod with little rino and _ •• ~ .... 
massive-beclded and oross-·bedded. 
Sandston., ver;y light ;yellow gl'&;r, fino to ver;y fine-·grained with trace or 
mediun, lI!$8s1ve'-bedded aud oross-bedded. 
Sandstone, ver;r light ;yellow grfJ:J, "",41"", to fine-grainod, massive-beddod. 
Sand"'vOna, v;:q light yellow gNiJ, med1w;"gr--!n3d 'W1-th littlQ fine L'"'l.d Gca.:"BC, 
massivo···bedded. and oro88~,bedded, g1"'8de8 down to 
Sandston., ver;r light ;yellOW gl'&;r, fine-gl'&inod with 11ttlo tine and • .,..,.80, 
m&Sslve..;,bedded and 01'088-bedded, grades down to 
Sandstone, vor;y light ;yellow gl'&;r, modium-grainod with little tine and .~8O, 
msB1ve~,badded with a. taw thin beds and cross-·bedded. 
Sandstone, ver;r 11ght ;yellow gl'&;r, f'ine·-gl'&inod with littlo ver;y fine and s11t, 
..... slv.-·beddod and CN •• -·bo<ldod. 
Sandstone, ver;y light ;yellow gl'&;r, fine-grainodWith 11ttl. vor;y fine and silt. 
massive-,bedded and oroas-·bedded •. 
Sandstone, ver;y llght ;yellow gl'&;r, modi"" and f'ino-grainod With little ver;y 0"""80 
end f'1ne, ...... ive-bedded and CNsa·bedded. 
COVERED Ill'l'EWAL 
Sandstone, light ;yellow gl'&;r, fino-grained, _ive. Base unev.... Well devoloped 
h&aol oonglome .... to .. t no~ park entr;y .... d &t east end of root bndge ........ 
_or eNok. Galasville Nsta <m dirtONUt part or Eo.u ow" &t thoS8 two sites. 
Al •• , contact ho.8 Nl1.t of up to 10' _1St &long ·onteNP t ..... 
Sandstone, ver;r tine end fine-grained, thin-·bodded, 8h&1;y, gl.o.u.onit1.. O.o .... s 
n~ ontr;y gato to t~l .t base ot 1>1..t1'. Y_st Eo.u Cl&1re .. t this _SUo .... . 
_ad by _Galesville ONs1on t1"O!l1 ".st of cnteNp. 
Sandstone, _ivo, cross-boddod, rine and ver;r fino-grained, little g1o.uoO!lita 
end looo.ll;r &bmdant obolo1d bre.obiopods. Yo&thol'Gd 8lll:'f&o. i8 pook-mal'ked _. 
of' whioh &N d... t ..... imOl bnwon end others to weathering-out of c1o.;r pebble •• 

Thins due to pre-Galew111e erosion, as one prooeeds along the path. . 
Sandstone, vor;y fine .... d tino·-grained, ver;y abaly, thin-bodded. Gal.w1lle ~st. 
unoonr.rmab1;y on this unit &1; the gl'Otto spring. Hon 1'il>"up8 va prominent in the 
~ 1 toot or the Galesvillo. -.1' &long tho .utGNp to the __ .t at abont 
the 1000.t1oo of tho south end of tho toot brl.dge ........ B ..... ~ e ... ok: the erosion 
IIUl'to.o" ris .. to wh.... the Gal.sville ... st. on Bed f/t6. 

20.0':. Remo.inde1' or section down to atl'eam 1 ..... 1 i. undo.cnbod. 
S'!!!EAH lZVEL 

Log of Village Well #2, located in the NW!, Sec .. 33, T .. 19N .. , R .. 8W., Galesvi lIe 
(description by F .. T .. Thwaites). Elevation = approximately 720'. Base of out
crop 10' below top of well. 

All"..1 .. 

!au C1s1n ' ...... t1on 

20'~5' 
25'-35' 
35'-45' 
45'-50' 
51)'-60' 
60'···80' 
SO'-96' 
Q5'~100' 

5.0' No .aaple. 
15.0' Sand, _ ;yellow_ grain .1:e _8 r""", .. ..us &and down to 8ilt. 

5.0' Shale, groon _, silt;y. 
10.0' Slltstone, ;yell." gl'&;r. 
10.0' S11taton., gl'&;r. 
5.0' Siltstono, ;yellow gl'&;r. 

10.0' Shale, 'gl'&;r, oilt;y. 
20.0' Slltatono,;,ellow gl'&;r. 
15.0' Siltstone,_. 
6.0' No _1 •• 

.. J 

i 
I 

---' 

1 

J 

I 
I 
j 



100'-130' 
130'-135' 
135'-145' 

1ft.. S1mon Formation 

145'-150' 
150'-160' 
160'-210' 
210'-215' 
215'-225' 
225'-UO' 
230'-235' 
235'-240' 
240'-245' 
245'-252' 

30.0' Sbalo, g:zoq, aiIt:r. 
5.0' Siltstone, light g:zoq. 

10.0' Sands"kno, 1i8ht g:zoq, grain si •• rang. t ..... ....u1Jll sand dorm "k oilt. 

5.0' Sandston., 1i8ht gt'Iq, grain 8i •• _8 floom ........ _d d.m "k oilt. 
10.0' Stmdstone, li8ht gt'Iq, medi __ o""'''-grained. 
50.0' Sandstone, light VO<f, • __ medi,..-grained. 
5.0' Sandstone, light gN3, g1"&in size rang •• troll Ooar8e sand. clown to tine. 

10.0' Sandstone, li8ht g:zoq, ........ and modim-grained. 
5.0' Sandston., light VO<f, grain si •• range. floommod1ta sand dorm "k Silt. 
5.0' Siltston., light g:zoq. 
5.0' Sanclstono, 1i8ht VO<f, grain si •• rang •• tl'OIII mod1ta _d d."" "k s11t. 
5.0' Sandstone, light VO<f, grain aizo _. tl'OIII ........ -.d do"" "k o11t. 
7.0' Sandstone, light VO<f, grain .i.e ranges irom fin. _d dom to s11t. 

:3c-.'?C« r:;; xeu: 
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Mileage 146.3/161.0, STOPS 8-11 (R. A. Davis, Jr.). Upper Iowa River Section" 

Exposur'e in nearly continuous r'oadcuts along Iowa State Highway 13, approx
imately 10 miles north of Waukon, Iowa in Sees" 11-14, 23, T .. 99N .. , R .. 6W., 
(Houston County, Minnesota) .. 

!'rIoir1. du Chien Gr01lp 
SbakDpee F01'lll&ti<m 

Nov B101uond _be:' 
26. 244.5' -252.,5' 8.0' 
25. 242.9'-244.5' 1.6' 
24. 238.3'-242.9' 4.6' 

23. 237.7'-238.3' 0.6' 
22. 221.2'-237." 16.5' 

On.oto F01'lll&t1on 

Quart. _stone, rod-brovn, mediUD-grained, sorted _ rounded, bedded, triabl •• 
Dolomite, butt "k bro"", tine "k modi .... r;yat&l8, ~, ql,art., intraol&ota. 
Quartz _stone, rod-brom, modiUII-grained, sorted and rounded, 10.0 ... 11 
bedded than fft!.6. 
Dol .. ito, ten, tin •• r;yot&ls, ~, quartz. 
Quart. -.dstone, rod.,brown, modi"",-grained, sorted and rounded, bedded, friable, 
int ..... l&ots &t "kp, shale so ...... near bue, b&O&l .ongl .... rat. with Onooto tragmente. 

Ifager City Dolomite IIomber 

21. 194.4'-221.2' 26.8' 

20. 177.5'-194.4' 16.9' 

19. 175.5'-177.5' 2.0' 
18. 165.0' -1,75.5' 10.5' 

17. l42.0'-165.0' 2Z.0' 
16. l22.0·-142.0' 20.0' 

15. Ul.O'-l22.0t ll.G' 

14. 85.0'-111.0' 26.0' 

13. 83.0'-85.0' 2.0f 

12. 45.0'~83.0t 38.0' 

11. ,,"-0'-45.0' 1.0' 
10. 43.0'-44,.0' 1.0' 
9., 42.0'-43.0' 1.0' 

S"k.kton Hill HImbor 

8. 39.5'-42.0' 2.5' 

Dolomite, ~ with butt mottle., med1l1D .l')"Irt&ls, poorl;r-bodded, obort, c&l.it. 
spar, upper beds truno&ted by overl:r1ng unit. 
Dolomite, VO<f-butt, modi"" or;rst&lB, poorli-bedded, .hert, c&loite spo.r, 11m<mite 
staining, VlJgF3. 
Dolomito, butt, fine_di"", cl')"lrt&la, bedded. 
Dololllito, ten, tine "k medi ... ol')"lrt&ls, poorl;r-bedded, rough _th.rod _taoe, muob 
chert, algal stl"oms_, oolites, calcite spar. 
Dolomite, butt "k ten, mediUII or;ystols, m&asivo "k pool'l;y-bedded, t.., vugs. 
Dolomite, grfJ3, medium cr,ysta.la, massive, ~ vugs, chert alnmdant, calcite spaI", 

rough weathering surface. 
Dolomite, g:zoq "k ten, medi_ or;ratols, lII&8a1ve, vuggr, scattered ~ molds of 10_1 
frogment. (1), poorl;r pre .. _ &lgal stroma"kl1tes. 
Dolomite, bntt "k ten, tino "k modi ... or;yot&ls, ..... ivo "k thiolc-,bedded, .... thor 
weath.ring surt&c. tben above molds of' foss11 fragments, "butt;y bed ... ot Baasoh. 
Dololllite, VO<f, modi ... or;yst&ls, IJB8sive, VlJgF3, poorl;r pre ...... ed &lgal otromato
lite •• 
Dolom1te, butt, fine to medi"'" ol')"lrt&ls, thiok-,bedded homogenous, burrow struo-
tnros in low,. part. . . 
Dolomite, butt, modi,.. .r;yst&ls, well pre ...... ed &lgal otrom"kl1te •• 
Dolomite, butt "kVO<f, modi"'" .r;ystals, some mottling. 
Dolomite, butt "k g:zoq, modium or;yat&ls, poorl;r prese ..... d alg&l atrome."kl1tes, 
trace of glsucon1te. 

Quart. _stone, ten, medi,..-grained, moderate sorting, dolOlli to o_t. 
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7. 38.6' .. ;59.5' , 
's. 36.0'_38.6' 

5. 21.0'-36.0' 

4. 28.0'-31.0' 

3. .22.0'48.0' 

2.- 10.0' .. 22.0' 

Jordan j'o.-Uon 

. .... 
Van 0..... _bel' 

0.9' 

2.6' 

5.0' 

3.0' 

8.0' 

12.0' 

Doloraiw, tan w gro;r, _1"", crystals, qu&l'tz, ool1w, 8.,..., algal 
stromtol1w8, trac. or glancon1w. 
Qwo:>t. _atono, tan, med1""-groined, .. odar&wto ftll-'.orted, thln
beddod dolomiw ....... t, l&l'gO Intraclaata. 
Dol.,,1w, butt to ton, .. edim-'groinod, mod ..... t. to ... ll-.ol"t~, poor~
beddod, .ol1w., quaMZ, t ...... or glan.""iW. 
Qwo:>tz _e, butt, meditllD-groined, .. od ..... w •• rt1llg, bedded, t ..... 
lodge ....... und.r~ beds. 
Clmrtz _aton., ton, _1l111-groined, int.rbeddod With gro;r-gre"" ob&le, 
POOl'l3-beddod. 
Clmrtz _atone, but1)1 .. ediUII-groined, med.rato sort1llg, .... sive to poor~
bedded, dolomiw o_t. 

10.0' ~---t:;: =:tdr...=~, -=t!', _ :=d1= ,to eOL'MSe, tr1e.ble, e....-g9!1 IM1ne.t1ou; vpper 
sur:taee baa tow inoho_ .t reli.t. 
ROAD WlEL 

Mileage 197.5, STOP 12 (R. A. Davis, Jr.). Waukon Junction Section" Exposure 
in roadcut on the northwest side of Iowa Highway 364, 2 miles south of Waukon 
Junction, in Sees" 9 and 14, T.96N., R.3W", Allamakee County, Iowa" 

Pro.il'1. du Chien Group 
SbokDpoo po ...... t1on 

Will .... lI1vor _be" 
30. 201.8'-203.3' 1.5' 
29. 198.6'-201.8' 3.2' 
28. 195.5'-'198.6' 3.1' 
27. 192.9'-195.5' 2.6' 
28. 188.6'-192.9' 4.3' 

25. 185.6'-188.S' S.O' 
24- 181. a' -lSS.6' 3.8' 

23. 179.5'-181.8' 2.3' 
22. 1'76.9'-179.5' 2.St 
21. 174.2'-176.9' 2.'1' 

20. 171.6'-174.2' 2.3' 

19. 17O.3'~171.6' 1.6' 
18. 170.2'-170.3' 0.1' 
17. 168.5'-170.2' 1.7' 

16. 167.3'-168.5' 1.2' 

16. 163.2'-167.3' 4.i' 

New lI1olmoou4 _bel' 

14. 151.6'-1133.2' 1.6' 
13. 160.5'-1131.6' 1.1' 
12. 158 .. 5'·1$0.5' 2.0' 

11. 158.1'-,158.5' 0.4' 
10. 156.3'-158.1' 1.8' 
9. 154.9'-1l;6.a' 1.4' 

8. 151.4' -154.9' 3.5' 

7. 147.6'-1111.4' 3e8' 

DolOmite, butt, med1\l11-cr;ywtallino, glauconit10, quaMz par1;1al~ OO'1ored. 
~. _stone, J'ed-bro"", _1 .... -grain.d, sorted, rounded, thln-,bedded. 
DoI01111:o, '1M, med1UID .rystalline, thin-bedded, cal.it. _. 
Dol.,,1te, tan to p1nld.sh brown, medi ..... rystaliin., ..... ive. 
Dol."iw, tan w gro;r-brOlftl, tin. to med1U11-orywt&lline, .... siv., thin gro;r
green shale 8MIIl8. 
Covered. 
Dol."ite, ton to pinkish brown, medi .... -.rystalline, ........ iv., ._ quartz and 
oolite •• 
Dol ... 1te, tan to butt, algal .-tol1ws, ~-green ahol. at top. 
Dol.,,1te, tan, fin. crystals, distlnot ~eds, ...... plana1" st ....... wl1te •• 
Dol.,,1w, butt to tan, tine to mediUll-or;ystallinO, ...... algal bisoUits, gro;r., 
green Bhale ...... at top wi 'Ih local poolcat. ot brown olq. 
Dol."it., tan w brown, Udi .... -orystal1in. vort1calWltathering _st. 
d1g1t&w .-wl1t .. , tn to •• 11 ~t •• 
Dolomiw, tonJ med1m,-.rystallin ....... ive. 
Chert, gro;r, oolito., quIO"tz, Intraclaata. 
Dolomite, butt to tan, tin. to lIed1",,-or;ystalline tw obert nodules, algal 
stromtol1w. n...,. base. 
DOl"'iW, tan to gro;r, fine-oJ78talline, .ome bedd1llg n ..... base, -.11 algal 
atromato11tes. 
».l.,,1w, tan to butt, rine-or,ysWillno, ... st~ large algal s1; ....... w1ite., 
...... qu&l'tz, Intraclaats,.cattored obert nodule •• 

Sba.le, gro;r-green, interbedded dolomite and quartz 8&IldBtone. ""ll-lam1J2ated. 
Dolomit., butt, tine-,.ryatalline, qu&l'tz ool1wa, quartz 8&IldS'tone stringers. 
Dolomite, butt to ton, l1edim-orystall1no quIO"tz, ool1ws, intrac_, poorly 
pre .. rved algal atromatol1ws, trace gls".on1w. 
Sba.l., grq-_, laminated, quartz. 
Dolomw, butt, med1U1D,-orystalllne, nIl-bedded, 1. qtSrtz ....,datone n...,. base. 
~z _atone, tan, meditlll-groined, sorted, l'OUIlded d.lomi t •• _t, claato, 
gra:r green abale seem. 
~. ADdatono, butt to tan, med1U1-grained, d.lomite .... tnt, oolites &t top 
betw8en .... 1;Wred algal beads, Int ..... lut., ob&le ....... , some dolomiw beds. 
Dolomito( butf, med1um-orystallin., quart., intraclaats, Bhalo,. at wp, par1;~ 
&lge.l (1J. 

:........,1 

) 

.j 



1 
! .. _.} 

j 

j 

1 

aneota Formation 

1.2' Quartz sandstone, l1ght buft, IOeditID-grr.ined, sorted, rounded, friable, 
upper surface- irregular intraolasts, 80me clay' seams. 

1.7' Dolomite, butt, tine to medium, maaiilve, quartz, large intraclasts, some 
algal .trom&tolites. 

5.2' Quartz .... d.tone,buff, .. edi1ltll-grr.1ned, sorted, rOunded, bedded, friab18, 
.haly at top and bottom, lot. 01' large int ..... last. n ..... bas •• 
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I1a&er City Dolomite Member 

3. 87.6'-139.5' 

2. 51.4' -87 .6' 

1. 0'-,51.4' 

51.9' 

36.2' 

51.4' 

Dol.,.ite, buff to gray, ... di"'-.l7ri&llin., poorly-bedded, some .hert and .hsly 
• ...... , poorly prese""ed algal stromato11t •• , upper tev f •• t have abmdant quart. 
whi.h appear. to be vadose in origin fro .. the New Richmond. . 
Dolomit., butt to gray, modi1l111-,.l7ri&llin., ..... rioidal, oal.it. spIO', chert, 
poorly-"bedded, _e horizons of algal stromatolite •• 
Dolomite, buff, rinG to ... di ... -.l7ri&lline, generally well-,bedded, "bufr,., 11eds 
of Baasch (1952) basal Oneota. ow.red. 

Mileage 207.4, STOP 13 (L. M. Cline)., Unconformity at base of St .. Peter Sand
stone., Formations exposed are Shakopee, St.. Peter and Platteville.. Located in 
the NW!, SW!, NE!, Sec .. 29, T.7N., R .. 6W .. , Crawford County (Prairie du Chien 
15' topographic quadrangle, 1932) .. 

A well-developed U-shaped channel of St, Peter sandstone cuts out several 
feet of Shakopee dolomite and sandstone in a cutbank on the north side of the 
road. 

Upslope from the St .. Peter channel and just out of sight around the bend in 
the road, the Platteville Formation is nicely exposed in a cutbank on the north 
side of the highway. Massive, blue-gray, buff -weather'ing dolomites of the 
Pecatonic Member of the Platteville constitute the lower few feet of the cut. 
The overlying argillaceous, nodular calcitic limestones belong to the McGr'egor 
Member .. 

Mileage 217.7, STOP 14 (M. E. Ostrom). Contact r'elationships of St. Peter, 
Glenwood and Platteville formations.. Located in the SE!, NWt NE!, Sec .. 22, 
T,,6N., R.6W., Grant County (Bagley 7.5' topographic quadrangle, 1962). 

Ordovioian System 
Sinnipoe Group 
Platteville Formation 

MLo Gregor Membe,. 

Pe ... tonica Hembe .. 

l~. 47.9t~·50.9' 

12. 47.2'-27.9' 
11. 44.7'-47.2.' 
10. 4:5.2 t -44. 7' 
9. 41.5' ... 43.21 

So 38.5' .. 41.5' 

7. 35.5' -38.5' 

6. 3409'-~5.5' 

20'+ Limestone, dolomiti., bluiab gray, uneven thin bedding ..... th.r. to nodular 
/&PP8IU'&n.e, abmdant 1'0 .. 11.. Bo.sal .ontact transitional through '" of 
brownish red 11me.tone. 

3.0' Limestone ledge, dol.,.iti., masaive, bluiab gray, very fossiliferous, to.sn. 
gray. 

0.7' Shsley lim.stone reent ...... t. 
2.5' Lim.ston. ledge, similar to bed #l~. 
1.5' Limestone "entrant, shalT, bluish grq. 
1.,]:' Limeatone, .ingl. ledge_ 
3.0' Lime.tone ledge, bluiab gr8:i1 and light yelloviab brown, undulatory bedding 

surfao •• , ..... th.red out.rop surf"". 18 horizontally ridged and 1'urronci. 
3.0' tdm •• tono ledge, masSive, similar to bed #S but has no ridg.. 01" turrovw on 

weathered surf .... 
.0.6' Dolomit., oaloareou., sa.ndy. vith phoapbate polleta, bott ... evon to Slightly 

uneven and 8IIIOoth. 
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Anoell Group 
Glenwood FOrmAtion 

5. 
4. 
3. 

2. 

34. 7' -34.9' 
33:;4'-34i7' 
32.0'-33.4' 

St. Peter Formation 

1. 

Calcareous Shale and ahaly and silty dolomite, thinly lamin&tod. 
Shale,pale green, thin1.T lam1n&te<i. 
Slltetone, cal ....... u.. light yellowi3h brown. il<'<&d08 down through 
green and/or red .hale to 
Send8ton., po ... ly-sor-ted, ""ita to light yellowish bl"OWn, shows evidence 
ot extensive rowrking by burrowing animal.. Basal contact transitional down 
to 

30.0'+ Sand&tone, ""ito to light l/911owieh brown, well-sorted, tine and _i"",-· 
gr&1ned~' massive and thiok-bedded, oross-bedded. 

Mileage 222.4. STOP 15 (L. M. Cline aftex' G. Starke. 1949). Stratigraphic 
section exposed in quarry on north side of County Highway "X" in the NW1r. switz 
Sec. 31, T,,6N., R"6W,,, Grant County, Wisconsin (Clayton 7.5' topographic 
quadrangle. 1962), 

Ordov1oian System 
Anoell Group 
St. Petor 'ormation 

21. Sandatone; 1Ih1-t1, atra1n.d brown, m8<iium-grainG<i, vell",rounded, 'Wll·"sorted 
gl"&ina. 

5.0' Concealed, approxJ.m&tely. 

l'r<lirie du Chion Gtooup 
Shakopee Form.tion 

1f1:u..t Rivet' _be .. 

19. 170.3'-180.3' 

18. 189.4'-170.3' 
17. 168.4'-169.4' 

16. 183.9' -183.4' 

15. 163.0'-183.9' 
14. 151.0'-163.0' 

13. 150.5'-151.0' 
12. 143.5'-150.5' 

10.0' 

0.9' 
1.0' 

4.~' 

0.9' 
12.0' 

0.5' 
7.0' 

Ne" Riohmond _aton. 

Dolomite; grB.y meaive dolomite With sOIDe stringers of sandstone; gnarled 
appearan •• , in ",,11 developed l' beda. 
Dolomlte; gray, massive, breooiated throughout. 
Dololl1t., _, ve1'Y tine-grained, in thin beds separated by gre.n ehalo 
pert1ng8. 
Dolomit., _ with butt mottling, in beds six inohe. thiok and separat.d 
by gray shel •• 
Dolomite, fine-grained, light _ with o_-st&1ned_. 
Dol ... 1to; _, t1ne .. grained, thin1.T-bedded ""d with greon ehale paning., 
floating gr&inII ot quariz send. 
Dolomite; green, glauoonitio, ooarse-grained. 
Dolomit.; _ to redd1oh, tin.-grainedl """there to 1l'regular _ •• 

11. 139.2'-143.5' 4.3' Sandston.; m1to, ...... th.r. brown, in bede 4' to J:k' th10k ""d with interbeddod 
fine-grained dolomite. 

Oneot& Formation 
Hogtr City Dolomite Mombet' 

10. 137.1'-139.2' B.l' 

9. 135.1'-137.1' Z.Q' 

8. 10S.8'-lS5.1' 29.3' 

7. 85.9'-105.8' 20.0' 

6. 84.1'-85.8' 1.7' 
6. 30.1' -84.1' 64.0' 

Dol_ito, light butt with dark speolal throughout, in beds 5 to 6 inoh •• th1.k 
separated by green o~ paning •• 
Dolom1to; _, fine-grained, _thore to 1..rogular """tao,; some algal 
struotures.' .- .. 
Dolom1t., butt, relativelY sott, algal stl'Uoturo. profusely d .... 1opedj in 
beds 1I to 4 tset th10k With etl'ing .... 01' ohen throughout, baatJ. toot 1 • 
..... th.red ohen. 
Dolollito, conglomorat10 d&rk gray pebble. embedded in butt-oolored aatrix; ... 11 
bedded with _ green shale paning. and some .1 .... ""ito quartz.se bed • 
• everal inoh •• th1ok. 
Sandetono; m1to, 01"", q.-tz grain. of lIedi,. .i .. , ..... green speolal. 
Dolomite; g'l'fI3, non-oherty, relatively IOn, V*r'1' ... ive; enolo ... 801M 
...... up to 15 t •• t 1n dl.allleter of tino-grained, _-,butt dol .. 1to. 

., , 
J 

] 

I , 
.' 



3. 25.2'·26.7' 
2. Ot-25.2'· 

1. 

3.4' Dolomito; vor,y t:lno-grained, mdulat:lng beds; :lnolllde. white, grq end 
black chert; oavernOUS.o 

1.5' Dolomite; grq to butt, ooarse.,grainod; in 4-:lnoh beds. 
25.2' Dolom1te; grq to butt to orange-colored" massive; inoludes some white 

oherl and utai' the top SOUle olq pooket •• 
Concealed; below '1tl&1'l7 level. 
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Mileage 251.3, STOP 16 (L. M. Cline and M. E. Ostrom)" Nearly continuous 
exposure commencing with the St, Lawrence Formation and extending upward into 
the Oneota Formation. Located in a roadcut and qualTy on County Trunk Highway 
"E" in the SW!, NE!, Sec" 21, T"8N,,, R.3W., Crawford County (Boscobel 15' 
topographic quadr angle, 1933). 

Ordovioian Syst81ll 
P:r&.1rie du Chien croup 
Onoot& 'oration 

Hager City IIomber 
(Seotion in que.rr;y near hilltoP) 

24. 130.9'-180.9' 

23. 113.9'-130.9' 

22. 110.4'··113.9' 
21. 102.4'-110.4' 

20. 101.4' -102.4' 

5O.0'! DolomIte, inaccessible, thick-bedded with aolut1on "cavities along 80Ifte bedding 
planes. 

17.0' Dolomite, inaoc.ssiblo, butt, modium and thick .. bedded,ovon-bedded, th:ln bed ot 
white ohert at top. 

3.5' Sbaly dolomite, 1nacoessibl., p!"Om1nent reentrant in ql.&rry :taoe. 
8.0' Dolomite, composed ot thinly lominated algal bods With scattered nodule. ot oolitic 

whit. ohert. 
1.0' Dolomite, vertically v.athered digit&te algal bod. 

Stockton Hill Member 

19. t;i?4'-101.4' 
18. 94.2' -97 .4' 

18. 93.4'··9?4' 

17. 91.4' -93.4' 

16. 89.8' -91.4' 

15. 89.0'-89.8' 
14. 87.7' .. ,89.0' 
13. 86.9'-87.7' 

12. 84.4' ... 86.9' 
11. 83.4'-84.4' 
10. 82.4' -83.4' 
9. 80.9'·82.4' 
8. 8O.7'-80.9t 
7. 78.5'-SO.7' 
6. 75.5"··78.5' 
5. 74.2'-75.5' 

4. 51.0'.74.2t 

Jordan Formation 
Van Osor Memb.r 

3. 33.0' -51.0' 

4.0' 
3.2' 

4.0' 

2.0' 

1.6' 

0.8' 
1.3' 
0.8' 

2.5' 
1.0' 
1.0' 
1.5' 
0.2' 
2.2t 
3.0t 
1.3' 

23.2' 

18.0' 

Dolomite, sandy, With small algal hoeds in upper toot. 
Dolomite, slightly .... dy, modi"" and irragular-boddod. 
Bas. of quarr,y __ sure; overlaps With Bed #18 of readcnt. 

Top ot section in readcut downhill sonth ot que.rr;r entrance. 
Dolomite, top oo:lnoides approximately With top ot bod #18 in quarr,y. Uneven 
and "ediUll-bedded, Slightly sandy, scattered pits on wea.th.rod surtace belioved 
to be glauconite pellet oonities. . 
Dolomite, """sive, With tev sand gra:lns. Basal '0' is opockled green With clq 
and has abundant sand grain •• 
Dolomite, conglomerate, very sandy With l'ip-upa ot dolomite :In lowl' part and 
abundant white waathorod Silica whioh appears to ocour as enoruot&tions on 
pebble., as oolite. and pO.81blYas tossils. 
Dolomite" sandT, oo11tio. 
Dolomito, speckled green With clq, some algae and rip-ups. 
Dolomite, sandy, glauconitio, surrace Pitted where glauoonite pellet. hive 
opporontly 1I8athered out. 
Dolomite, sandy, With rip-ups, "edium and oven-bedded, speckled with green olq. 
Dolomite, sandy, green speokled With clq. 
Dolomite, sandy, with rip-ups and pebble., glauconitic. 
Dolomite, sand7, bed thiokana varies down to 0.8'. 
Oolitic whit. chert. 
Dolomite, sandy, oolitio. 
Dolo"ite, sandy, some algae. 
Sandstone, white With green shale :In small pocleots and along cross'-bods and 
bedding plane., tine-'grained, well-sorted. 
Consists ma:lnly ot oven-bedded end "edium-bedded sandy dolomite with som. beds 
of rip-ups. PItted zone up to 1 toot thiok ocours in bale. Bottom oontaGt Sharp 
end gently rolling. 

Sandstone, light ~, medium and tine-grained, well-·sorted, massive and oros.
bedded. Lowar ~ to l' iron stained. Not. what appears to be told or slump 
teaturo about 8' above baa.. Basal contact sharp. 
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No ..... lk _bel' 

28.0' sandstone, 118ht UO!1 to light ;VWllowish bl'Own, V8r-:r tino and tine-grained, 
thin-boddedto lllU81veWh.,.. l>w'I'Ow1ng has di"""~ l>ec!ding. S .... bed. 
oalOar"Goua. 

St~ LsHrenoo 'ormation 

1. 10.0'+ Dolomit., ver-:r ..... ci7 and sandston. ver-:r dolomitic to .lightlY doloodt1 •• 
light pink1sh bl'Own, t...... glauconite poll.ta. V ... tbol'ed SUl'ta.e """eels 
croas-bedding. E:pcGN oocurs oppoa1w warning sign tor .top. 
BASE or ROIJlC1l'I' EXPOSURE 

• 
Mileage 252.1 (L. M. Cline after G. Starke. 1949). Jordan-0neota stratigraphic 
sequence exposed in Easter Rock at the north end of bridge over Wisconsin River 
at Boscobel. Location in NWi. NWi, SEi, Sec 22, T .. 8N .. , R .. 3W .. , Boscobel Quadrangle, 
Wisconsin~ 

!!.!l 
Prair1e <lu Chien Gl'oup 
On •• to Pormation 

28. 59.2' . ..a7.2' 
22. 52.4'-59.2' 
21. 43.,"'" .. 52.4' 
20. 37.7t.~.4' 
19. 35.3' .. ·37.'1' 
18. 27.8'-S5.3' 
17, Not ........... d 
18. 19.8'-27.8' 
15. 17.8;-19.8: 
14. 16.0' -17.8' 
13. 14.0 ... ·18.0· 
12. 11.7'-14.0' 
ll. 10.4'-ll.7' 
10. 9.6'-10.4' 
9. 8.6'-9.6' 
8. 5.2'-8-'6-1 

7. 4.1' .. 5.2-' 
S. 3.4'·-4.1' 
6. 2.4' .. 3.4' 

4. 1.9'-2.4' 
3. 1.5' .. 1.9' 
2. 0.0'-1.5' 

'l'1'OJDPO&l"'U G!'oup 
Jol'dan Formation 

1. Not m.asured 

Dolomite; gr&T, th1ok-,bedded; oonta1n. some largo ohart nodule •• 
Dolomite; light UO!1, ut,.. ... ly tine-·grained. 
Dolomite; bntt, tino-grained, in thick bo<la. 
Dolomit.; UO!1, _. buttatl'ingel'8, inS··inch bed •• 
Dolomite; oonta.1ns Oryptoz08Zl struotures; oherly; persistent bed. 
Dol..,it.; UO!1. tine-grained, thick-bedded. 
Dolomite; UO!1 • ..... to •• il ~t. (Stal'ke do •• not give thicknos.). 
Dolom1t.; UO!1 to butt, fine-grained, oo11ti. thI'Oughcut, some _ll biohe ...... 
Dolomite; 0011t10, arenaoeous, with witt cher'tY'"a.reas. 
Dolomite; tine-grained, un<lul&ting bo<la, biohol'ml. 
Dolomite; arenaceous, upper part green and glauconItic. 
Dolom1te; butt, oo11tic at bo .. , uppal' ..".!aoe p111 .... like. 
Dolo111t,; oNnge; inolUd •• some len ... ot 1Ihlt. quartz sandstone. 
Dolomite; butt, arenaceous. 
Sandstone; wit •• 
Dolomite; t1n .... gr&ined, very V'$Jl&OeOU8, some oolite .. 
DololD1to; UO!1 to butt, f1ne-grained, 80"0 .... tt .... d 0_0 pobble •• 
Dolo .. 1t.,butf', tino-gt'&l.ned, biohol'lll&l. 
Dolo.1ta; grq, hard, tine-grained, beooming arenaoeous and oolitio in. upper 
threo inohea. 
Sandstone, Wit., .. ed1U11l-grained. 
S&ndatone; butt, dolomitio, grain. tl"osted; .I0Il8 croas-bedding. 
Sandstone; UO!1, with pookets ot gI'Oen oJ.a.y. 

Sandstono, thiok .. ·bod<led, butt with lon.o. ot w1to, cl'Os.-bed<led. No thicknes. 
given but, as ;you oan 8e., it makes & nioe olitt. 

Mileage 290.8, STOP 17 (M. E. Ostrom). Davis and Richardson Stone Quarry located 
in the Wisconsin River bluff about 1 mile north of Spring Green in the SEi, SW!, 
Sec. 31, T"9N,,, RAE .. , Sauk County (Spring Green 15' topographic quadrangle, 
1960). 

OI'dcv1oion Slat ... 
Prail'1. du Chien Group 
Oneota Por.matlon 

lIago,. Citl Dolomite_ber 
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22. 45.5'-52.5' +?O' 

21. -43.0'-45.5' 2.5' 
20. 37.0'-43.0' 6.0' 

19. 32.0'.3'1.9' 5.0' 

18. 30.0'_32.0' 2'!.11 

17. 20.0' ... 30.0' 10' 

16. 17.01-20.0' Z' 
15. 16.8'-17.0' O.2'~.1' 

14. 12.8' · .. 16.8' 4' 

13. 12.7'-12.8' O.l'!O.lf 

12. 10.2'-12.7' 2.5' 

Stookton Hill l'Iember 

11. 9.5'-10.2' 0.7' 

10. 8.6' .. ·9.6' O.9,,!O.sr 

9. 8.4'-8.6' O.2'!O.lf 

8. 7,.5'-8.4' 0.9' 

7. 6.4'_7.5' 1.1' 

6. 5.2'-6.4' 1.2',!O.3' 

5. 4.1'-5.2' 1.1' 

4- 3.8'-4.1' 0.3' 
3. 2.2'-3.8' 1.6' 

2. 1'-2.2' 1.2' 

1. 0'_1' +1.0' 

Dolob1t., thick-bedded, light reddish brown, medium-crystalline, 
slightly vuggy, with locally abundant whit. chert. 
Same as~, but has no ohert. 
Doloai1"to, __ 11ght ;yellowish g>:1q, tinely-orystalline, den •• w:11>1l sreonc_lq 
along bedding plane. especially in upper 1'. Abundant dendrite.. Sallely 
near hase. u.cally tine- 8Zld .,.di,..··crystalline. IIodi"",-bedded be • ..,ing 
thin-bedded to top. Beds pereiatent and gently undulating. 
Dolobite, g>:1q .,.tt1ed and _ light ;yellowish brown, medi_ 
orystalline, Slightly vuggy, a_s thi.k-bedded but 18 med1um- and th1n
bedded. Uppe,. .ontact sharp and ""en. 

122 

Dolomite, bro"", tine~ and medium .•• r;yatallino, mederately vuggy, i1'l'Ogula!' 
thi.kness, with large subspherical bodies (11)'') ot wh1te .hert 1I1th g>:1q .ente,.s. 
No oolites deteoted in chert. Upper oontaot 1:rrtgu]..u-. Some rtdd1sh bl'"Olm 
olao' bodie.. Bas. ot upper quarry ledge. 
Dolomite. ~.h brown bOttled pale orange. th1.k-bedded with ~bundant .h.,.t. 
Top of loval'" 'l1..1ilrrY lidge. 
Dolomite, ~ mottled light ;yell01l1ah brown. vuggy &tr_toliti •• 
Salldstone. light yellow18h g>:1q, vor,ydolom1ti., t1no- and medium-grained, 
dense, block7 fracture. 
Dolomito,brown1sh.~ m.ttled light yell01l1sh bron, fine- and med1U1l
c~lline. dena. to slightlyvuggr, peraiatant lateral bods ••• mewhat 
1,.,.../lU1azo beds. Upper 111' vor,y oolitic. 
Dolomite, greq mottled brownish grtI3 and moss green, sandy and glauconitiG, 
slightly .cnglOOlOratio, in top of bed #11. 
Dolomito, ~ mottled light yellow1sh bro"", medi_· and finilly-cr,ystall1n., 
vor,y porous. appear t. be dig1tate, vertically ..... theZ'ed. algal 
&tru.t ...... with laterally persist.nt thin (1") beds of sandy Md glanoon1U. 
<lolo .. 1te end of .ntstone. Appear_ to haVe altered in aom. _ to !'eddish 
brown _ olao' exoept tor thin glan.oni ti. and sanely ~rs whioh pe,..i&t 
through the .lao'. 

Dolomite, gr&:J' mottled and ~ pale .... ddi .. " brown, do..... to :lightly 
porous, aingle bed, appelU"a dark on weatheZ'ed surfaco with mo .... ·gz-een .1&7, 
very' aand3'. 
Sandstone v1th silia.ous cement, moderately wall-cemented, coarBe- to 1Nd.1um
g1'&inod. masaive, 1I1th abundant white speoks and stringers. Few "eliot oolite •• 
Sandstone With silioeous oement, 00&1"88- to med.lua-gra1ned, whit., aoatterad 
oolite., varies from ~ to soft. 
Salldstone, light ;yellowish g>:1q. med11l1lO- and tine-g1'&in.d with little ooar •• and 
ver,y fine, 811ty. poorly-aoZ'ted, dolom1ti., trace glanoonito, L.rtgul&r 
blQoky fracture. 'Ihin gl"08n shale st,.ing.r. in top. 
Dolomito, massive. tine- and med1um-cr,ystalline, po ........ st ..... t.l1ti. with 
thin laminae. 00.""8 as aingle bed. 
Dolollito, light g>:1q ... di"",·· and finely-cr;yetalline, dens., vor,y sanely, int.r
bedded with sandstone, white, fine·. and modiU11>.grained with somewhat dis.ontinuous 
beds. 
Dolomite. g>:1q mottled brownish g>:1q, finoly-crystalline, dens., slightly porous 
in tep. 
CheZ't, white, ool1tio. 
Dolomite, brownish g;rfI:If:, _the ... light ;yell.1I1sh g>:1q en SUl'f'a •• , 1rregula!' 
traoture, slightly poroua. Upper part ver,y oolitic. Oolites are light ;yellow
ish brown. Ccnglom • ..atia. 
Dolomite, light bro""iah ~, .. ver,y tinoly"op,yotallino, den .. , • .-,pte .... 'lrith 
convoluted thin lam1naa. Surface wathor. vor,y light )'ellowish g>:1q. Upper 
~ ve'l7 conglomeratio. 
Dolomite, bronlsh ~, tine- and .. dium-or,ystallin., dens., medium- and thin
beddad, ,..gularly_bedded, vor,y ooliti.. Oolite. light ;yell01l1sh brown. 
BASE OP EXPOSUlIE AT QUARRY FLOOR. 

Mileage 308.3, STOP 18 (L. M. Cline after Thwaites, 19115 , imd Starke, 1949). 
School Section Bluff, Mazomanie, Wisconsin. Location - SW~, NW~, Sec. 16, T.8N .. , 
R .. 6E., Sauk County (Mazomanie 7 .. 5' topographic quadrangle, 1962) .. 
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Prai"i. du Chie" Group 
Oneota Formation 

iiI. 204.0'- DolO!llite, ~ to burt, thinly-bedded, thieleness not given. 
50. 2Oi.o'-204.0' a.(f' Dolomite; irf.ii, massive, badlY weathired-. 
49. 198.0'"'201.0' 3.0' DoI014ite;~, algal etl'Uotul'es thl'oughout. 
48. 197.2'-198.0' 0.8' Dolomite;~, fino-grained, tragmontazoy chitono. 
4'" lOO.2'-lS7-.2 t 1.Ot Dolomite; butt, oontains some obert. 
46. '195.1'-196.21 1.1" Dolomite; butt, fino-gN.11ied:, 'WlW'Y-btJdded, lO'nr 4· ver:! ohertT. 
45. 193.7', .. 195 .. 1' 1.4' Dolom1'te; 8:f'8'3 to buft, tine-grained, mottled, biostromal. 
44. 192.9'-193.7' 0.8' Dolomite; butt to gray, fino-grained, w&vy-bedded. 
43. 191.9'-192.9" 1.0' DolOlDito;~, fine-gtoained. 
42. 191.1'-191.9' 0.8' Dolomite; hutf, tine-grained, mottled, bioetzooma.l. 
41. lss.i t .19l.1" 3.0' ConceaJ.ed. 
4Jj.. 187.1'· ... 188.1' 1.0' Do2omi-to; burr, t:1ne-g!"aiJled, waVY-bedded. 
39~ 184.:.3'-18701" 2 0 8' Dolomite; buff end gra..y; uenac.ouu. 
38. 183.,5".184.3' O.S' Dolomite; g:t'fJ:3', lin.·.·grained, massive, wavy .. ·bedded. 
3'1. i:83~Ot .• 183.5't 0.5' Dolomite; butt, fine-grained., cherty'. 
38. i?9.9'~.1S3.0t 3.1' Dolomite; gra.y, fine."gtoa-:lned, some ~.ous, areas. 
35. 177.1'-175J..9' 2.8' Dolomite; gre;y, t1ne,,·gra.1ned, brecoiated, massIve. 
l54. 172.9'.177.1' 4.2' Con .... led. 

(Starke~8 %ono 1 i8 the Jordan tIOlldstone) 

Cambrian System 
Jordan Sandstone Formation 

Vsn _ .. _be,. 

4.5' Sandston.; fine-gtoained. light gnq •. thin firm ~"8 ('flnoaites used 
tho term "&dison _be'" tor this zone). 

13.0' Sandstone; medim-gra1ned, wit_, 8Ott, contains oaloite ooncret1ons; 
in even, he&V7 beds. 

1.0' Sandstone; o .... se-·gtoained, i>I'oWnish"yellow, bard, dolom1t10. 

St. ~ce Fo~t1on 
Lodi Siltstone _ber 

.30;.. l43.9' -l54..4' 
29.. 141~4t_143.9t 

28. 13:8.9'-"l4l.4t 

27. 137.2r_1~8.9' 

26.. 125.2'-137.2' 
25. 121.Zf-12S.Z' 

22. 108.1'-113.5' 

Black Earth __ 

20. 91.1'-104.1' 

Lone IID.I< 'ormation 
Reno Kembel" 

19. 81.1'-91.1' 

18. 19.1'-81.1' 
17. 43 .. 1' .. ·79 .. 1' 

10.5' Dolomite; arenao,ou.J' .7811oviBh g'1!fq, lome reel streakS .. 
2.5' Dolo.it,,; a:zoenaoeous to aba.l3', red and yellow lqers. 
2.5' DOl ... i te: _ •• ous, opottod p1l1k end yellov. _in. 
1.7' Dolomitio siltetone; pink spots end bend., parting. of ... d snd greon shaI" 

at tep end bottOJD. 
12.0' Siltstone; dolomitio, in thin ~,. •• 
4.0' S11t.ton.; dolomitic, ..."s1vo waathering but tiMly laminated, fine,. 

gtoained at top end bottom. 
1.7' Siltstone; yellav1sh to butt, VOZ7 mdish stains. Fo •• llit.,.-

""a;bas yielded 

6.0' lIMther1ng IZIUII!d.ve, streaked 
with yelloW and _, ..... ssndy ~, m clA3' paMing at top. 

5.4' Sl1t_.; yello,,-~, dolomitio, in laye,.. i to ~ thiok. 

4.0' Dolomite; mottled gray and yellow, glaucoo1t1o, 1IUld,y, two lq>tn _
in old~. 

13.0' cOncealed; _stone t.--nte. 

10.0' sandaton.; medium-grained, white to yellow, g~oODitio, oonglomor&tio 
at. top, sott, some oross-bedding. 

2.0' Sandstone, medi1Jll-gtoained, white, g~oonitio, one bed. . 
38.0' sand_ .. ; medium-grained, light~, son, __ bedded, glauconitio, 

pebblos of _atone, tl'llobite tragmont. end bo"inga; Proooankia bas been 
found in tho zone. 

2.0' S&ndstono; medium-grained, yellow, dolomitio, Ol'O •• -bedding dipping nol'th
oast, g~oon1ti., forma Iboulde~ ot blurt. 
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MB:-'1ie _ber 

15. 40.6'-41.1' 
14. $.8'-40.6' 
13. 37.8'· .. 39.8' 

12. 37.1'-37.8' 
11. 54.6'-37.1' 

9. 31.2'-32.6' 
8. 20.2'-31.2' 
7. 1?7'~O.Zf 
6. 16.2'-17.7' 
5. 13.7'_16.2' 

3. 
2. 

!leno Member 

9.7'_11.2' 
1.St_9.7' 

0.5' Sandstone; med1a:n'-gr&inod, 8Ort, yellow-grq. 
0.8' Sandatone; modi1llll-gr&ine~d, ~llC!ll.<!~~o .. ~ti", ~ ~ 
2.0' Sandstone; med1um-gr&ined, white and ;yellow uq. SiDall .... li oross-·bedding 

affecting ~r. 10 •• than a root th1ok, d1ps to east of north and SOllth or 
wS't oommon. 

0.7' Sandatone; medium-grained, yellow, dolomitio. 
2.5' Sandatone; medium.-grained, white to ~llov aofi, thin lanaas o~ dolomite, Cl"CSS

bedded, 1'00811. and burrows. 
2.0' Sandstone; mod1U111-gr&ined, sort, .wh1te to ;yellow, bedding 1rregular, oross-bedding 

With random d1J).S, lenaes of more dolomitio rook 1 to 2." thick; gla.uoon1tio; upper 
porot1on honeYcombed W1th burrows. 

1.4' Sand4ltone; much like zone 10 but 18 pink and conta.1ns muoh glauoonite. 
11.0' Sandatone; 11ka%ono 10. 
2.51 Dolo.lllit_; yellQ"ti, soft, a..~ec"-s; ~sembl.8 the Lad1. 
1.5' Sandston.; fine-gr&1nod, uq and ;yenow lIottlo'" 
2.5' Conooaled. 

2.5' Sandstone; modiUB-gr&inod, ~, "017 glauoonitic, in ~ to 6 inob ~r8. 

1.5' Sandstone; fine·-gr&1ned, sort, yellow to pink, massive. 
7. a. Sandstone; tine-gr&1ned, ve17 bard, light ;yellow-_, 80". _-bedding, 

len ••• or yellow dolomite. 
1.9' Sandstone; white, fine-grained. 

Mileage 320.4, STOP 19 (Melby, 1967). Four miles west of Middleton, Wisconsin 
in swt SEt Sec .. 7, T.7N., R.SE", Dane County (Cross Plains 15' quadrangle, 
1962). 

OrdOVician System 
l'l'Ool.rie du Chien Group 
Oneot& Formation 

9. 11.2'-19.2' 8.0' 

s. 10.5'-11.2' O.~/l.O· 

? 9.3'-10.5f 1.0/1.a' 

S. 8.?tR·9.3' 0.5/0.7' 
5. 8.3' _8.7' 0.0/0.7' 

4. 7.8'_8.3' O.S/O.S' 

~. 7.1'-7.6' ;:0.5' 

2. 6.0'-7.1' 1.0/1.2' 

Jordan Formation 
Van Oser .!!amber 

1. O.~'-8.ot +6.0' 

lloloml to, brown to~, a_l_ratio to broooi4tod. Some algal atrnotllres 
neal' the _. Scatterod obert, ~' 01' roUer &t _. 
Sandstone, 8I'06n1Sh whi to, rino-gr&ined, a1rundont thin green shalo parting. 
and Ordovlc~ conodonts. 
Sandston., medillll- and tine-gr&1ned. Abundant sili.oous oolit.s and scatt.red 
l~onlt. alter marcaa1te. 
Sandstone, med1t1D-gr&1ned, white. 
Sandstone, medium- and ooarse-grained. Scattered green shale partings and 
sili.1fied oolito bonds. 
Sandstone, mediUll1··· and tine-grained, whit.. Scattered pea and ..... bl. si%. 
carbona.t., conoretions. 
Sandstono, coarse- and 1'ine-gr&1ned, abllndant s11ioifi.d oolito., white. 
chert)'. 
Sandstone, medium-, and t'ine-gra.1ned, white, triable. Soattered coarse grains 
and ol,q partings. Chert;y n ..... base, 

Sandstone, ooars.- and medllm> .. gr&1ned, white. Scatter.d pea si •• carbonat. 
concretions a.t the top and larger si11ca. cemented pods near the cmter. Cross 
bedded. 
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