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UNIVERSITY OF WISCONSIN
MADISON 6

‘DEFARTMENT OF GEOLOGY

January 20, 1980

Mz. E ¥, Bean, Director

Wisconsin Geologic & Natural History Survey
Tniversity of Wisconsin

Madison, Wisconsin

‘Dear Mr'.' Bean:

HEerevith is & summary statement of the summer'e investigation
of the Terraces of the Wisconsin River., I had started & more ambitious
paper, but abandoned it for verious reasons not the least of which was
the need of addltlonal detailed mapping in the Weusau-Merrill arez.

o Thiss report represents in no way & final report on the
problem, The final manuseript will emphasize two pheses touched on
here,

1, The detailed Pleistocene stratigraphy in the Weusen
Merrill Ares,

'2. A discussion of ithe use of "fossil frost soils" in
Pleistocene siratigraphy,

' I ‘believe that under point 1 a deﬂnlte pre-lary ice adva.nce
‘separated by a considerable time interval can be demonstrated, The
second point is very interesting to me because I believe for the first
time in this country the stratigrephic value of "frost soils" can be
illustrated,

Sincerely yours,

Sheldon Judso
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UNIVERSITY OF WISCONSIN
MADISON &

January 15, 1950

DEPARTMENT OF GEOLOGY

To: E, ¥, Bean, Director, Wiscorsin Geologic and Natural History Survey.
From: Sheldon Judson, Department of Geology, University of Wisconsin

Subject: Terrzaces of the Wisconsin River - A Preliminary Summary,

General Stotement

A detailed reconnaissance of the terraces of the Wisconsin River from
its headwzters at Lac Vieux Desert to its mouth et Prairie du Chi en, was pmied _
on during -July and .Aug,usf end perte of June end September 1949, The main ﬁﬁ.@oge -
of the investigation was to determine the age, extent _ané geriesis of the various
terrace levels of the Wisc'cnsin River with particular emphasis on the i._;nformation
thet -'Ehey might yield on the glacial aﬁd posi-glacial 'history of the Valley of
the 'Wiéchsin River, _ _

Salary support for the monthe of July and August was provided through
Grant 49:366 of the Wisconsin Alumni Research Foundation, Field expenses fe_z' &
period of spproximately 10 days in the letter part of June were paid by funds

' made available by the Wisdonéin Geologic end Fetural Hisi;qry- S'lirv_ey;-

Method of Investigstion

Lpproximately 10 days were spent slong the Wisconsin River from
Przirie du Sac to Prairie du Chien re-exemining the terrace seguence reported bty
Alden (1918) and MacClintoek (1922), A total of 35 days were subseguently spent
in the field examining the sequence from Prairle du Chien northk to the headwaters
of the Wisconsin, Detailed work was confined to the stretch of River from just
gsouth of Wausau to north of Merrill., The writer was assisted in the field during

June by James Novotny, Universify of Wisconsin and in the field and office during

July, August and September by Joseph Roberts, Universitly of Wisconsin,
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York to be done

Approximately three weeks additional field time is needed to complete

the defailed mapping begun in the Merrill-Weussu are=a,

4 considersble amount of drafiing remains to be done in the office before

a Tinal mepusceript will be ready.

The statement which follows is intended merely =5 e summary, The final

menuscript will in 211 probability have a different approach and emphesis,

THE_TERRACES

The following discussion of the ferraces is handled geographically along
specific stretches of the Wisconsin River from its mouth to ite headwaters,

From Prairie du Chien to Prairie du Sac

Maellintock (1922) describes and maps terraces of this section of the
river and Alden (1918) discusses and maps the terrace deposits from Prairie du Sac
to abount € miles west of Afena. The writer is in agreement with both authors on
major poirts, He believes In the following interpretation of the terraces as listed

from oldest to youngest,

Post-Cary Terrace {Low Terrace): 4 low terrace everaging 8 to 10 feet

ebove the modern river flanks the Wisconsin from Prairie du Sac to the Mississippi.

Upstrean from the mouth of the Wisconsin River to = point east of Bescobel this

terrace is 2 well-defined feature of considerzble areal extent, From Sauk City

downstream to the west the terrace is expressed by natural levees separating the

river from large back swamps, The swamps disappear downstream as the levees

expand into  true terraces,

The terrace and levees are composed predominstely of sand-sized particles

and carry an oxidized zone 2 to 4 feet thick, In places wind-blown material over-

lies this terrace, Where it does the oxidized zone is present in ifs upper portion

but no weathering is evident in the underlying terrace illustrating a contemporaneity

between wind activity and the final stages of terrace deposition,
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The terrace differs in lithology, topographic position and topographie
expression from the Cary Terrace described below, This points to s difference in
conditions prevalling at the times of deposition of the two terraces., The soil on
the low terrace is much less well-developed than that of the Cary Terrace, suggest-
ing & considerable lepse 1n tims between the formstion of the two terraces.

The Cary Terrace: West and south of Prairie du Sac a broad, relatively

flat glacial outwash plein streiches away from the Johnstown meraine of Cary age,
At its Junction with the moraine the Wisconsin River has cuf its bed approximziely
90 feet into this outwash plain, The plain slopes downward away from 'b_!:ie moraine
until it ie 30 to 40 feet =bove river grade, The terrace deposits are well-strati-
fied andé Jocally sirongly cross~bedded calcareous sands and gravels, The grade
size of individual particles varies rapidly beth verticzlly and horizon‘balfly; In
z generzl way average grade size decreases away from the morain;‘ front,.

Extensive remnants of the outwask plain are preserved in what is known
ag Seuk Prairie west of Prairie du Sac and Sauk City., A large remmant lies to the
south of Sauk City Just north of Black EBarth COreek., Downstream the originsl out-
wash level is found almost exclusively in the mouths of valleys tributary to the
Wisconsin Yalley. Presumadly the velley was once choked with outwash which has
since been largely removed by erosion except where the material lay in protected
spots,

The presence of intermediate terrace levels between the Cary terrace and
the low post-Cary terrace may bear on the ftime of removal of this maet erial, 4
Qeathere& zone up to five feet in depth and charadterized by reddish-brown irom
oxides end the ebsence of calcareous material is found at the upper limit ¢f the
The intermediate terraces, best developed in the vicinity of Sauk

Cary terrace,

City have = similar weathered horizon, It 1s developed on sediments similar to

those which meke up the Cery Terrace, The similar lithology suggests that the

intermediate terraces have been cerved from the Cary terrace, The similar soil
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zone suggestis that the Cary terrace and the intermediate terraces have been in
existence for a similar length of time. From this it may be argued that the
intermediate terraces were cut down from the original Cary outwash level during
the retrest of the Cary ice, The waters.which eccomplished this erosion must heve
been torrential, The waters of such a torrent could have been derived not only
from the melting ice front of Cary time but also from the glacial lakes in the
valleys of the Fox and Wisconsln Rivers, Similar torrents have been susggesied

for similar erosiomal features in Illinois (Willman end Payme, 1942),

Pre-Cary Terrace Deposits
Macllintock (1922) describes terrace deposits higher and older than the

terrace of Cary age, Remnants ere present from Prairie du Chien eastward to Orion,

The easiward slope of their surface and the eastward dlp of the bedding led
MacClintock to sugzest that the waters which laid down the sediments flowed from
west o east up whab is now the Wisconsin River Valley, a difficult concept te
accept. The deposits are cerfainly older than Cary, however, They sre composed
chiefly of silicious gravels deeply stained with iron oxides, The deposits are
non-calcareous except where sscondary lime carbonate has been introduced from
above,

At Wanzeke 8 gravel pit in these deposits shows them to be overlain by
celeareous wind borne material, The upper portion of the older gravels is
sharacterized hy wedges up to five feet deep and extending downward from the
original surface of the graVels._ These wedges are filled with calecareous wind-

blown material from above, These wedges are considered the result of frosi-

wedging in a climate more rigorous then that of the present, Wind actlon must
have been pene-contemporaneous ss attested by the infilling of the wedges by

slurped wind-blown deposits, This periglacisl climate may have been attendant

upon the Cary maximum,
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Prairie du Sac to Wisconsin Dells

The Oary Terrace: Between Prairie du Sac and Wisconsin Dells the

Wisconsin River flows through couniry previously covered by the Cary ice. The
high Cery terrace is not present as sneh although discontinuous patches of Cary
outwash zre found st varying elevatlons above the river,

Post~Cary Terrsce: Above Prairie du Sac the low, post-Cary terrace

is flooded beneath Lake Wisconsin for a distance of approximately 17 miles, From
this point to Portage it is present discontinuously., In the low-lying swampy
country through which the Wisconsin River flows from Wisconsin Delle to Portage
the ferrace tgkes the form of natural levees on either side of the river, These.

elope away from the river simost imperceptibly to the back swamps,

Eyideﬁce of post-Cary frost action mesr Dekorsh: At the Poymette Cement
Block and Products Company along the east bank of the Wisconsin River in the NW%,
EE%, Sec 13, T. 11 W., B. 8 E. is striking evidence of & period of intense frost

"

acﬁion sabsequent to Oary time and separated from Cary time by a psriod of temper-
ate climate and soll forﬁation. The section is as follows:

6 - Surface

5 -~ 8" sandy humus grading into

4 - 116" gilty sand stained by reddish iron oxldes

8 - 8' - 10" fine, buff, non-calcareous wind blown sand with
occasional ventifacts a% base,

2 - 0" - 8" dark brown, clayey soil

1 - 15' gray calcareous Cary outwash slightly oxidized to 15! ~ 2!
TUpper surface is marked by a polygonal pattern involving soil (#2)
In places gravels are interrupted by wedge-like bodies lined with
soil and filled with the non-calcareous sand (#3). These run irom
top of gravel to depths of over 8' with a maximm width of 13! at

surfzace,

The sequence of events thus recorded from oldest to youngest

ise
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Bvent Climate
1. Deposition of Cary outwash glacial
2. Formation of soil on Cary gravel temperate
3., Frost-wedging and formation of polygon soils rigorous (periglacial)
4, Deposition of wirdblown sand presumably derived Sene

from Wisconsin River bed 100 yards to west,
Cloeely associated with frost soil formation,

5. Formation of modern soil present temperate

Wisconsin Dells %o Wisconsin Rapide

Post-Cary Terrace: Much of this section of the river has been impounded

behind a series of power dams, However, the low terrace is present in unfleooded
gection 8 to 10 feet 2bove the modern river grade, Downstream from Fekoosa it is

related to a series of zbandoned meanders;

Cary _Terrace: The upper terrace is not present unless the bottom of

ahclent Lake Wisconsin be considered its correlative, At Wisconsin Rapids, however,
the Cary omtwash plain is again found and can be traced northward =s far as the
terminal moraine at Merrill, At Wisconsin Rapids the outwash plain slopes rapidly
down to0 the level of the bottom of glacisl lake Wisconsin and is probably in part

deltaic,

¥isconsir Repids to Weusau

Post-Cary Terrace: The low terrace persists glong this stretch of the

river sithough it hee been flooled in places behind such dams as Biron Dam,

ot

v .
Jackson Dam, Xnowlton Dam, Mosinee and Rothsehild Dam,
Fal

Cary Terrace; As stated above the high Cary terrace is present almost

eontinuously upsiresm to Wausaun and beyoné. It becomes coarser toward Weousasu but

ig in genersl composed predominately of sand-sized particles,

Waussun to north of Merrill

Post-Cary Terrace: This terrace is present at Wausau et an elevaticn
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of averaging ebout 10 feet above the river and is found at various points elong

the river in the gorge.between Wausaun and Merrill as well as somewhat north of

Merrill,

Cary Terrace: This terrace is well-developed a} Wansau and levels zre

found throughout the Wauseu Merrill gorge. The terrsce may be traced north of
Merrill, It zppears to grade into what is thought to be the terminal moraine of
the Cary ice spproximately 10 miles upstream from Merrill, The surfece ig
approximately 30 to 40 feet above present river grade tut ilncreases rapidly to

about 75' as it approaches and joins the Cary moraine,

The "Third Drift: Weldman (1907) maps an area between the Cary moraine

(Eis "fourth drift") and Wausau as "third 4rift?, Hole {1943) questions the
validity of this division and tentatively suggests that thie section of the so-

called "border drift" as well as that to the south mapped by Weidman as "firstf

end "second Drifts” may a1l be related to the Cary ice, The writer believes that

Weidman's third drift at least is valid for the following reasons:

1. The ground moraine, The ground moraine of this areaz has a topographic

expressicnvhich &ifferé markedly from that developed on unguestioned lzry $ill, The
slopes are gentle as compared with those of the Cary, Undrained depreéessions, pre-
sent in the Cary, are sbsent in the area of Weidman's "third drift," The soil,
elthough bonldery, is arable as wit%;ijf%{by & prospercus rural population, This

prosperity is ir strong contrast with the area within the border of the unquestioned
Fa

Cary til1,

2. The Pre-Cary terrace, At various protected spots gravel deposits

higher then the Cery Terrace and of @ifferent litholegy are present, The %errace

remnants azre as much as 70 feet above the river, ZExtensive deposits of this age

sre present along County Line Creek in northern Marsthon County, in an urnamed
valley in NW%, Sec, 36 T, 30 N,, R, 6 E, just west of Wausam in SWi Sec. 30,

T, 29 W,, R, 7 E, and slong thewest side of the Wisconsin River south of County
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Line Creek, They sre more heavily steined than the deposits of Cary age. In some
places involuted remnants of an ancient so0il are found within the deposits, The
soil is considered to represent a2 more equable climate following the deposition of
the gravels, The involutions indicate an intense frost =zction et a2 later date,

probably during the maximm of the Cary ice,

A gravel pit irn Cary terrace deposits in North Merrill shows that Cary
gravels are overlain by Cary outwash and separsted from the Csry deposits by a

soil zone which has been frost-wedged,

3. Glacial Lake Merrill., Vearious lines of evidence suggest the existence

of & glacial lake in the Merrill area during the waning stages of Weidman's "third
drift icel, The lske, here called glacial Lake Merrill, had an outlet at Jjust less
than 1200 feet (map elevation) located in S5E%, Sec, 36, T, 31 W,, R, 7 E, which
emptied into whet is now County Line Creek, ZExtensive terrace deposiis are present
south of this outlet along County Iine Creek, The dam for this lake apparently lay
across the Wisconsin river sbout two miles east of the outlet south of Pine River,
Thie dam may heve been made of either £ill or ice or both, It has now been completely
removed, Lake deposits consist largely of horizontally stratified sand, some silt

and clay.
The "first and second drifts® of Weldmen. Fot enough field work has been

dore to evaluate this subdivision by Weidman, Nevertheless the writer is confident
that the "third drift" =zs defined by Weidman is essentially correct, and that st

least one and perhaps more glacial advances took place in this area prior to the

advance of the "third drift-ice”,

Merrill fo Lac Vieux Desert

Withir and north of the terminsl moraine developed by the Cary ice the
low terrace is present but not well developed. Discontinuous deposits of Cary

outwash having varying elevations sbove the River replace the Cary ferrace.



0
I

¥Wisconsin River Sequence - Judson -

Yo deposits due directly to an ice advance younger than those 1aid down
by the Cary ice were seen between the terminzl moraine of the Cary ice and the

headweters of the Wiscornsin River at Lee Vieux Desert.

Summary
The following events can be reported from the survey of the Wisconsin River

terraces:

i, One or more early ice advances of unkmown esge recorded by the "firsth

and "second drifts® of Weidman in north centrsl Wisconsin and perhaps by the high
terrace deposits described by Msellintock nsar and east of Prairie du Chien.,

2. Advance of a2 continental ice sheet into north central Wisconsin.whiéh
reached 1o a point close to Weusau, Outwesh deposits 1aid down by meliwaters from
this ice are now preserved at favorsble places in the Weusau-Merrill area as terrace

remnants, During the initial stages of retreat of this ice § glacial Lake Merrill,

probably fairly short-lived, was formed.
3. Retreat of this ice and a period of soil formation in 2 presumsbly

temperate climete. A relatively mature soil formed on the glacially derived material,

Advance of the Cary ice, one lobe of which reached a point just north

of Merrill, A second lobe of this ice moving down the Green Bay lowland splayed west
and south changing the course of the Wisconsin River in its middle reaches between

Stevens Point and Prairie du Sac., Broad outwash plains from this ice advance are
now preserved as terraces zlong much of the unglaciated portion of the river, The

rigorous climate produced by this glaciation beyond its farthest advance is recorded

today in ancient frost soils,

5, Retrsat of the Cary ice and onset of a climate presumadly similar to

that of the present, This is attested to by scils buried beneath later deposits

or contorted by a later peri-glacial climate,
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6, The last major ice advance of Wisconsin age was that of the Valders
(Mankato) which reached as far south as the southern end of Lake Winnebzgo zlong
the (#reen Bay-Fox River Valley and somewhet farther.south along the Ligke Michigan
trough, It did not enter the Valley of the Wisconsin, Nevertheless the chaming
climate attendant upon this ice advance was rigorous znd is expressed in the

Valley of the Wisconsin by

{2) the contortion of soil formed in the preceding
Cary-Valders interval,

(b} Windblown sands atvsrious poinis along the Wisconsin
River,

{¢c) The low or post-Cary terrace which is here considered
2 periglacial terrasce,

7. The onset of the present temperste climete recorded by the most

fecent soils,
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