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PREGLACIAL RIVER VALLEYS OF MARQUETTE, GREEN LAKE,
AND WAUSHARA COUNTIES

CHARLES M. FLEMING
Greendale, Wisconsin

Abstract

Buried preglacial river valleys lying in three Wisconsin Counties were identified
and mapped. Their physical dimensions were obtained by way of a mathematical
model that was used to describe a valley cross section. The network of buried valleys
that was discovered corresponds in part with the successive damming of the ancient
Wisconsin River by the advancing and most recent glacier. The underlying Precam-
brian bedrock apparently influenced the glacier’s direction of movement as well as
the courses of some of the preglacial rivers in this region.

INTRODUCTION

In preglacial times, the ancient Wisconsin
River flowed from the northern highland of
Wisconsin and Michigan southward into
central Wisconsin. There it had carved out
of the Baraboo hills the famous Devils Lake
gorge and, turning westward at Merrimac,
concluded its journey at Prairie du Chien
where it met the ancient Mississippi River
(Martin, 1932). If glaciation had never oc-
curred, the modern Wisconsin River would
still be following this course, but the inva-
sion of the last continental glacier squeezed
the Wisconsin River out of its ancient valley
in central Wisconsin and permanently di-
verted its flow to its modern valley bordering
Adams and Juneau Counties (Alden, 1918).
Prior to glaciation, the ancient river made a
great loop in central Wisconsin which ex-
tended from the vicinity of Friendship to
Green Lake before it entered the gorge at
Devils Lake. Neither the loop nor the gorge
are used by the river today.

Even though glaciation had significantly
scoured the land, the buried bedrock under-
lying Marquette, Green Lake, and Waushara
Counties still has etched in it the preglacial
river valleys that once contained the Wiscon-
sin, Wolf, and Fox Rivers. The existence of
these buried preglacial valleys has been
. known for more than one hundred years;

their presence, however, is inconspicuous
and their exact locations can only be found
by means of well drillings and borings. Occa-
sionally, the top of an ancient valley is visi-
ble, but, generally, the valleys are completely
buried beneath glacial drift. On top of the
drift,lacustrine deposits have created, along
practically all these ancient valleys, the
wetlands that abound in these three counties.

Immediately prior to the four Pleistocene
glaciations that are known to have touched
Wisconsin (USGS, 1976), most of the lime-
stone bedrock that once uniformly covered
this region had already eroded away (Mar-
tin, 1932). Rolling hills of sandstone dotted
with crags, buttes, and pinnacles were
features of the preglacial landscape as they
are in the landscape of the Driftless Area of
Wisconsin today. In preglacial times, the
Wisconsin River was one of the largest rivers
in Wisconsin. In central Wisconsin, its valley
was approximately 600 feet deep and 4 miles
wide at the crests. The river entered Mar-
quette County from the west in the town of
Westfield, at an elevation of 503 feet above
sea level with respect to the bottom of its
channel, and proceeded eastwardly on the
first leg of a great loop as shown in Fig. 1.
The Wisconsin River met the ancient Wolf
River at Neshkoro and the ancient Fox River
at Green Lake, the eastern extreme point of
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Fig. 1. Map of preglacial river valleys of the Wisconsin, Wolf, Fox, and Grand Rivers. The three wells A, B, and C are
listed in Table 1. The twenty two cross sections of the river valleys and channels are listed in Table 2.

Tasie 1. Important Wells Marked in Figure 1.

Well Elevation of bottom above sea level

A 473 feet
B 462
C' o A0
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the loop. Turning abruptly to the west at
Green Lake, the Wisconsin River, on its
westward course, dug the basins in which
Green Lake and Lake Puckaway lie. It re-
entered Marquette County on the last leg of
the loop and, in the town of Douglas, left the
county at an elevation of 382 feet above sea
level enroute to the Devils Lake gorge 20
miles away.

HisTory

The history of the Fox River in central
Wisconsin was probably first discussed by
John Petitval in 1838. In his report to Con-
gress of the survey of the Fox River, he
speculated that the upper Fox River valley
had at one time been a chain of lakes which
suddenly drained, leaving the Fox River as a
meandering stream. In 1876, Warren sub-
mitted to Congress a more comprehensive
geologic report of the Fox River. In that
report, Warren asserted that the Fox River in
preglacial times had flowed in the opposite
direction and had actually been a tributary
of the ancient Wisconsin River. According
to Warren, their confluence was located at
Portage, while the ancient Wisconsin River,
as Warren tacitly assumed, followed the
same course as the modern Wisconsin River
follows.

In 1877, Irving’s treatise on Wisconsin
geology was published, yet it did not contain
any more information than Warren’s report
about the history of either the Wisconsin or
Fox Rivers. Forty years later, though,
William Alden squarely addressed the topic
of ancient river valleys in The Quaternary
Geology of Southeastern Wisconsin, pub-
lished in 1918, and his opinion about the an-
cient Wisconsin River has been the authori-
tative one ever since. He offered two conjec-
tures pertaining to the course of that ancient
river. The first was that the confluence of the
ancient Wisconsin and Fox Rivers was
located in the town of Oxford where the
“Wisconsin River, flowing southeastwardly
through the village of Oxford, joined the
Fox which was flowing westwardly through
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Rush Lake, Green Lake, and Lake Pucka-
way. The second conjecture was that the
Wisconsin River had flowed directly south
from Stevens Point through Wautoma and
Neshkoro to meet the Fox in Oxford. Rely-
ing on Alden’s work, E. F. Bean apparently
incorporated Alden’s second conjecture into
his Geologic Map of Wisconsin, published in
1924, by drawing a narrow trigger shaped
contour depicting an extension of the ex-
posed Precambrian bedrock of Portage
County through Waushara County and well
into Marquette County as if that extension
was the exposed granite of the ancient Wis-
consin River bottom. (For an illustration,
see Martin, p. 35). This narrow trigger
shaped contour of Precambrian rock is a
characteristic mark of Bean’s map and has
been reproduced in many publications since;
nevertheless, the existence of it can not be
substantiated and it no longer appears on the
latest map of the geology of Wisconsin
(Mudrey, 1985). The erroneous belief that
the ancient Wisconsin River had flowed
south from Stevens Point through Waushara
County and Neshkoro Township to meet the
Fox River in Oxford, as Alden had hypothe-
sized and to which Bean alluded, was reiter-
ated by Lawrence Martin in The Physical
Geography of Wisconsin, published in 1932.
There the issue remained at rest until 1976,
when Mark Stewart wrote his doctoral
thesis. In that thesis, Stewart presented a
map of the preglacial Fox-Wolf River basin
that finally delineated the course of the an-
cient Fox and Wolf Rivers in Green Lake
and Marquette Counties with a good deal of
accuracy.

DiscuUssION OF THE DATA

For the purpose of this article, the infor-
mation obtained from the Wisconsin De-
partment of Natural Resources well con-
structor’s reports, from the Wisconsin
Department of Transportation highway test
borings, and from Alden (1918) provided
780 data points upon which the locations of
the preglacial river valleys were deduced.
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The data points were scattered over an area
encompassed by the mapping of the bedrock
topography shown in Fig. 2 and which
equaled approximately 1,000 square miles.
Even though very few wells ever reached the
bottom of a river valley, the information ob-
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tained from many other neighboring wells
provided sufficient circumstantial evidence
to permit, by means of an appropriate
mathematical model and standard statistical
methods, an accurate description of the sizes
and locations of the preglacial river valleys.
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Fig. 2. Topographic map of the bedrock of Marquette, Green Lake, and southern Waushara Counties. It is based on

data found primarily in well constructor’s reports.
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Knowing the dimensions of the river valleys
helped to discriminate between what was a
tributary, a glacier induced channel, and the
main Wisconsin River valley itself. The anal-
ysis revealed a complex network of buried
river valleys which was a result, in part, of
the glacier’s movement across this region.
The direction of glacial striae, the axes of
drumlins, and the trend of surface soil types
and features are telltale signs indicating a
glacier’s direction of movement. Soil surveys
of Marquette and Green Lake Counties,
published by the United States Department
of Agriculture, delineated the boundaries of
soil types and soil features on aerial photo-
graphs. (The soil survey of Waushara Coun-
ty (1909) is out of print and was not avail-
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able). The direction of the longitudinal axis
of a drumlin and the trend of soil features as
outlined on the aerial photographs represent
vectors of the glacier’s movement.

The soil surveys of Green Lake and Mar-
quette Counties utilized 69 non-overlapping
aerial photographs. Each photograph was
divided into two equal parts and each half
constituted a separate sample area. On the
average, seven vectors were drawn at ran-
dom from each sample area. Some sample
areas were rejected because they happened to
cover an area too small to conduct a satisfac-
tory sampling. The number of useful sample
areas totaled 134 from which 921 vectors
were drawn and used to ascertain the direc-
tion of the glacier’s advance.
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Fig. 3. Movement of the Green Bay Lobe of the continental glacier. Surface soil features indicated on USDA soil
survey aerial photographs were used to map the direction of movement of the glacier. The glacier moved on a bearing of
approximately 46° west of north through Marquette County.






























