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ABSTRACT 

Through the use of topographic -maps, _soil survey reports, 

and glacial deposit maps, as well as on-site observations, the 

ten major soil regions, as suggested by F. D. Hole, were inves

tigated to determine the relationship between surface landforms, 

glacial deposits, and the occurrence of wetlands. 

Using the data and examples offered in this work, anyone 

can learn the method needed to make reasonable predictions 

about soil drainage conditions anywhere in the state. These 

predictions would be just as accurate during abnormally dry 

years. i: 
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INTRODUCTION 

The Need for Predicting Wetland Sites 

Our planet is unique in the solar system because life, 

as we know it, abounds here. This was made possible by our 

favorable location with respect to the sun and through the 

formation of air, soil, and water. 

The soil is one of our most basic resources. We build 

with it, on it, and travel over it. Our food is grown in it 

and much of our waste is disposed of, on, and in it. It is 

hard to imagine life on earth without this thin-·and fragile 

mantle of unconsolidated material. 

Despite this, the soil is often given only brief con

sideration in our planning processes. This is proving to be 

a mistake, not only in that much of our badly needed agri

cultural land has and is being squandered for n.c.nag.ricultu.r--al 

uses, but that many times it is not sui ted to tt,e purpose for 

which it is U$ed. Disaster upon disaster, both large and 

small, have been the result of this neglect. 

Foundations crack and sink, roads buckle under traffic, 

mud slides devastate communities, and vital water supplies 

become contaminated with chemicals, sediment, and bacteria. 

These mistakes have been tremendously expensive and can only 

be expected to multiply if the soil is not considered first 

instead of last. 

1 



2 

Wisconsin lies in the central lowland province of the 

United States (Thornbury, 1960). It is further broken down/ 

(Fig. 1) into five geographical areas: 1) the Eastern Ridges 

~- Lowland, --2-} t-he- Western- Uplands, 3-} t-h&-Central Plain, 

4) the Northern Highlands, and 5) the Lake Superior Lowland 

(Martin, 1968). 

A breakdown, as needed for this work, is provided by the 

ten generalized soil regions and landforms of Wisconsin, as 

suggested by Hole {1976). These regions (Fig. 2) are used for 

descriptive and location purposes because they delineate areas 

of significantly separate soil associations and geomorphology. 

The climatic zone in which Wisconsin presides is that 

of the (temperate) Continental {Finch, 1957) with the northern 

one half being that of the frigid soil temperature regime, and 

the southern one half in the me~ic soil temperature regime 

{Soil Survey Staff, 1975 and Bryson, 1957). 

In Wisconsin, one of the most frequently encountered soil 

related problems is that of excessive wetness. To the farmer 

i-t means -tha-t -eit-her on expensive -drainage-- system has t-o-be 

installed or very limited crop selection and machinery operation 

is necessary.· The engineer and construction company must 

understand such factors as freeze-thaw and changes in bearing 

capacity and shear strength with differing moisture content of 

the soil. Provision for waste disposal must be made with full 

knowledge of the available alternatives. Finally, development 

must be looked at from an ecological standpoint. What are the 

consequences of development to the natural community, and what 

are the relative values involved? 
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Figure 2. 
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Figure 3. THE GEOGRAPHICAL PROVINCES OF WISCONSIN* 

*Martin, L. 1965. 
edition. 
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Figure 4 

MAP OF WISCONSIN COUNTIES 



7 

Knowledge of the distribution and extent of wet soils 

is essential to any economically and environmentally sound 

plan for development. The presence of wet soils is related 

t1> all of the suit -r-orming facto-rs working together. . This 

complicated mode of formation can cause the occurance of wet 

soils to seem sporadic and unpredictable. Despite this, a 

close look at the landforms-and their associated soils does 

reveal .general patterns that can be valuable for preliminary 

planning purposes. 

The reasons for soil drainage problems are numerous. 

According to Sutton (1971) poorly drained lands fall into 

three major categories: "1) Uneven land with pockets or 

.ridges that prevent or retard runoff (slowly permeable soils 

magnify this problem), 2) Low capacity disposal channels with

in the area which remove the water so slowly that the high 

water. levels in the channels cause ponding on the land for 

damaging periods, and 3) Outlet conditions that hold the 

water surface above the ground level such as a high lake or 

p--ond and high tide stages." To this-ll.st I wish to add three 

additio~al situations which can be incl~ded with the others, 

but should be stated more specifically. The first and most 

important, is large level areas of slowly permeable soils; 

second ii any depression that encounters the water table, and 

the third is a seepage site on a valley slope. Some of these 

conditions can occur in natural drainageways and very large 

expanses of land, and would be classified as the major wetlands. 

Those soils that are wet on a smaller scale are often 

less obvious, and so they present the greatest potential hazard. 
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This is because in many cases they are secluded, don't have 

open water to draw attention, or do not support aquatic plant 

life. For these reasons the smaller scale wetlands are the 

focus of this research. 

The most useful tool available for soil suitability and 

limitation ratings is the modern soil survey report. However, 

these reports are not available for most of northern Wisconsin, 

so a substitute is needed. The topographic maps provided by the 

United States Ge6logical Survey are available for the entire 

state and provide information which ,can be useful for 

determining drainage conditions. When properly interpreted 

these maps show landforms and drainage patterns that can be 

useful in a regional planning approach. 

Although the drainage conditions throughout the state 

are known and understood by some experienced soil scientists, 

in many cases this information is not in a readily usable 

form for laymen and soil scientists alike. 

It is my purpose to determine the relatio~ships and 

patte¥hs between the occurrehce of wetlands and the surface 

landforms present within each of the ten major soil regions 

of Wisconsin; Whenever possible, the reasons for the inade

quate drainage will be explained. This information will give 

the reader an ability to predict the likelyhood of encoun

tering soils with restricted drainage in any landscape 

position, even during a dry season. 

To do this for the entire state it was necessary to 

identify the patterns and assemble them into an organized 

format~ Because of the lack of modern soil survey reports 
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for much of the state, the usefulness of topographic maps for 

showing and predicting wetland information had to be determined. 

These maps are available for the entire state. 

'1"-Ae-f-e were many complications and frustrating factors 

involved in this work. For instance, the definition of 

aquic soils is quite precise and is stated as follows (Soil 

Survey Staff): 

"The aquic (L. aqua, water) moisture regime implies a 
reducing regime that is virtually free of dissolved 
oxygen because the soil is saturated by ground water or 
by water of the capillary fringe. An aquic regime must 
be a reducing one. Some soil horizons at times, are 
saturated with water while dissolved oxygen is present, 
either because the water is moving or because the 
environment is unfavorable for micro-organisms, for 
example, if the temperature is less than 1° C. such a 
regime is not considered aquic. 

For differentiation in tbe highest categories of 
soils that have an aquic regime, the whole soil must be 
saturated. In the subgroups, only the lower horizons 
are saturated. The soil is considered to be saturated 
if water stands in an unlined borehole at such a shallow 
depth that the capillary fringe reaches the soil surface 
except in noncapillary pores. The water in the bore
hole is stagnant and remains colored if a dye is placed 
in the water. In a sandy soil, the thickness of the· 
capillary fringe may be only 10 to 15 em. In a loamy 
or clayey soil that does not shrink or swell appreciably, 
the thickness may be 30 em. or more, depending on th~ 
-s-ize distribution of the pores. 

The duration of the period that the soil must be 
saturated to have an aquic regime is not known. The 
duration must be at least a few days, because it is 
implicit in the concept that dissolved oxygen is vir
tually absent. Because dissolved oxygen is removed 
from ground water by respiration of micro-organisms, 
roots and soil fauna, it is also implicit in the concept 
that the soil temperature is above biologic zero (5° C.) 
at some time while the soil or the horizon is saturated. 

Very commonly, the level of ground water fluctuates 
with the seasons. The level is highest in the rainy 
season, or in fall, winter, or spring if cold weather 
virtually stops evapotranspiration. There are soils, 
however, in which the ground water is always at or very 
near to the surface. A tidal marsh and a closed, land
locked depression fed by perennial streams ore examples. 
The moisture regime in these soils is called "peraquic". 
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Although the term is not used as a formative element 
for names of taxa, it is used in their descriptions as 
an aid in understanding genesis." 

This research though, is intended to be of use to development 

4M plOflfti-ng, s-o I am really talking about suitabilities and 

limitations as they relate to wet soils. Because soil wetness 

is classified by drainage class, this would •eem to be an 

adequate tool for judgment, but there are exceptions. The 

Kewaunee series, a Typic Hapludalf in eastern Wisconsin 

(Soil Region I) which is a well to moderately well drained 

soil and so not aquic, can still have seasonably high water 

tables and severe limitations for roads, dwellings, septic 

tank absorption fields, etc. (Engle et.al., 1978). Another 

:exampl~ is soil with a fragipan found in northern Wisconsin 

(Soil Region G) such as the Gogebic; Wakefield (now Elo) and 

Iron River which although well drained can have temporary 

water tables perched over the fragipan during times of high 

precipitation. During these times, septic tank absorption 

fields can fail and unstable soil conditions can occur 

t-hreugOOtrt the lands cape (Radtke , 1972) . High water tables 

in Rock County of southern Wisconsin (Soil Region B) can 

cause depressions to be wet inclusions within the well 

drained Casco and Fox series. These are often too small to 

map (Engle et al., 1974). This is also the case in parts of 

Outagamie County (Soil Region E) (Barndt et al., 1978; 

G. B. Lee, personal communication 1979). 

Many factors can enter into the reasons for inadequate 

soil drainage. The particle and pore size distribution 

determine the matrix potential of a soil. A fine soil will 
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have only very small pores for water to move through. If 

the pores are not well interconnected, flow is slowed because 

a more torturous path must be followed by the water (Bauer 

· -- et al. , 1972 ahd Brady, 19741. 

Structure is also of great importance to internal soil 

drainage. Its primary effect is to modify the influence of 

texture. For instance, if a fine soil has a strong structure, 

water will move between peds at a relatively rapid rate. On 

the other hand, a fairly permeable soil can attain a massive 

structure and so have its permeability rate reduced. 

Somewhat impermeable subsurface layers can also inhibit 

drainage. These can be in the form of a stratified layer of 

more fine or more coarse materials than those above, or they 

may be a cemented pan. Even bedrock can cause problems when 

near the surface. 

Some soils have a tendency to form an impervious crust 

at the soil surface. It was found (Bouma et al., 197la) that 

a small positive head could be mainta.ined over such a crust 

and still have unsaturated conditions in the soil below. This 

could lead one to believe there was a permeability problem 

when in fact it is one of infiltration. 

Man's use of the land, changes in the vege~ation and 

climate, as well as interpretations of test results can all 

lead to nonuniform and inaccurate judgments of a soil's 

internal drainage. 

In work done on the Tama silt loam and Oshkosh clay 

(Bouma et al., 197lb) it was shown that four dynamic factors 

influenced the perm~ability of the soil: "1) compaction under 
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agricultural equipment, 2) manipulation of the plow 
layer, 3) formation of cracks in the subsoil due to 
extraction of moisture by deeply rooted plants and 
4) erosion of the surface layer which brings the coarse 
structured subsurface layer nearer the surface." 

There are many test procedures used to measure t-he 

hydraulic conductivity of a soil. Possibly the best method 

would be to use several test wells placed at different depths. 

The drainage data would then be collected over extensive 

periods of time. Unfortunately this kind of information is 

seldom available, so soil color and mottling are used to infer 

the depth of periodic saturation. This phenomenon will be 

further discussed in the section dealing with soil drainage 

classes. It is important to remember that extenuating circum-

stances can make a soil more or less suitabl~ than originally 

determined. Some examples of this could be: 1) a change in 

climate that might result in a different water table level, 

2) downcutting by a stream, which could lower the water table, 

and 3) additions of drainage ditches which would also lower 

water table levels. Also soils may behave differently under 

____________ extended and frequent doses of sep.ti-e effluent {Bouma, 1973). 

Accurate prediction of this would require on ongoing performance 

check of individual septic systems. When looking at a soil 

profile, one of the most useful indicators of the drainage 

condition is the soil color. Red, w~en not lithochromic, is 

primarily due to the presence of oxidized and unhydroted iron 

oxides. This iron oxide can only form under well drained and 

aerated conditions or when saturated with oxygenated water 

because it is unstable when wet. 

Yellow eolor in a soil is also due to iron oxides, but 
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is found where the soil is moist for somewhat longer periods. 

The exact reason for the yellow color is still a topic of 

controversy (Soil Survey Staff, 1951). 

Iron in t-he ferrous form is found where reducing condi

tions exist. This compound is distinctly grey and when 

present is a good indication of a reducing condition in the 

soil. 

Although these colors are often present in a uniform 

manner, those soils which are alternately saturated and 

unsaturated with water will show a mottling pattern in the 

zone of fluctuation. The depth to mottling along with the 

contrast, abundance and size of the mottles is evidence of 

the drainage class. This is true, even if at the time of 

observation the soil is dry, for the colors and patterns 

will remain unaltered for extended periods of time (Soil 

Survey Staff, 1951). 

Even this diagnostic tool can be deceiving. Background 

colors of the soil can disguise the drainage related colors 

and the oxidation reduction potential of unlike soils may 

cause somewhat different color intensities at the same degree 

of wetness (Bouma, 1973). 

As described, each soil series has a practical range of 

values for all its properties. This includes those factors 

related to drainage. A mapping unit on a soil survey report 

may contain tho entire range of variability allowed. Micro

relief can cause lower areas to receive runoff water in 

addition to their portion of rainfall and this is often very 

evident on air photos (Milfred, 1976). This combined with 
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colluvial deposits and consequent deeper solum formation 

would cause longer periods of wetter conditions. Such a 

situation may affect the desired use. 

At this point 1 I won-t to stress th-at soil cnarac~eristlcs 

such as mottling, subsurface colors, and organic matter content 

as well as the results of hydraulic tests are a reliable guide 

to determination of drainage classes and suitability ratings. 

It must be remembered that soil is a dynamic medium that 

responds to change, and the only way to guarantee accurate 

interpretation is through on-site evaluation by an experienced 

soil scientist. 

The Ten Soil Regions of Wisconsin 

The primary organizational tool for this thesis is the 

map by Hole (1976) of the ten major soil regions (Fig. 2, p. 4). 

Although the soils within each region may display a broad 

spectrum of characteristics, there are usually some similarities 

which allow them to be grouped into their respective regions. 

Most often, these similarities are color and teYture• but in 

some cases the soil and landform morphology contribute to the 

differentiation. 

Soil Region A is found in the driftless, southwestern 

portion of Wisconsin. The landscape is one of upland ridges, 

valleys and river bottom lands. Soils on the uplands are 

usually silty and often have a dolomite residuum subsoil. 

Stoney soils are found on the steep lands while sandy ones 

are found on the .footslopes. There is very little problem 
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with soil drainage, but erosion is difficult to control. 

Soil Region B is located primarily in southeastern 

Wisconsin. Both the Green Bay and Lake Michigan lobes of the 

\"li!i~Qnsirum glru:ier ente-r-ed tMs- area Wig • s}. 'ftte tins of 

the Lake Michigan lobe are finer and more clayey than those 

~f the Green Boy lobe and consequently have greater drainage 

problems. The topography ranges from rugged to hilly to 

gently rolling. Wet soils and undrained depressions are common. 

Figure 5 THE GLACIAL LOBES IN WISCONSIN* 

O OZO o>.O 60 SO IOOMil.ES 

*Martin, L. 1965. The Physical Geogr-aphy of Wisconsin, third 
edition. 
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Soil Region C is located primarily -in the sand plain 

of central Wisconsin. The soils are coarse, level, and 

droughty. Drainage problems are few and only present where 

the water table lies over bedrock that is near the surface, 

or where depressions encounter the water table. 

Soil Region D lies just north of regi·on A in west central 

Wisconsin. This region is unglaciated and has sandy soils. 

The topography ranges from very steep ridges to nearly level 

plains. Drainage problems are found in only a very limited 

number of sites. 

Soil Region E is one of sandy and loamy drift uplands. 

It is a level ·region and is found in Door County and west of 

Green Bay. Drainage problems are scattered and few. 

Soil Region F is one of silty uplands·and plains. It 

is the thick silt blanket which distinguishes this region 

from those surrounding it. Wet soils are very common and 

due·to the clayey subsoils, dense substrotums, and sometimes 

the presence of hardpans. 

Soil Region G is one of glacial moraines. The soils 

are acid, stoney, sandy looms and looms. Wet ~epressions 

and perched conditions are prevalent. The region is of 

limited agricultural value, but is ideal for recreational 

purposes. 

Soil Region H is located in three distinct areas 

across northern Wisconsin. The soils are sandy and droughty. 

Wet soils are uncommon in most of the region but bogs and 

lakes are numerous. 

Soil Region I is best known for its red clay soils. 
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Found in northern and eastern Wisconsin, this region has 

intense drainage problems. The tight clay soils will hold 

water on the surface in any depression, and large level areas 

stey ~'t for extended pe-Fieds of time • 5-o-i-l stobili ty amt 

erosion are serious problems. 

Soil Region J consists of the major wetlands of the 

state. The region includes the organic, alluvial, and wet 

mineral soils found anywhere in Wisconsin. 



--·--------·------

REVIEW OF WISCONSIN •s GLACIA-L HISTORY 

It is all but impossible, and certainly incomplete to 

discuss any geomorphological feature of Wisconsin without 

alluding to its glacial history. This is because the great 

ice sheets have visibly altered most of the state. 

The Pleistocene Epoch, or Ice Age, consisted of four 

major glacial advances. Each was separated by a period of 

general warming during which the ice sheet receded, soils 

formed, and plan~ and animal life returned (Frye et al., 1965). 

The first advance is named Nebraskan because of its 

furthest extension into that state. The interglacial Aftonian 

Stage which followed is known to have existed due to water 

deposited soil which was laid down and formed during the warmer 

period. The next glacial advance was the Kansan Stage; this 

name was established due to its extension into northeast Kansas 

where its type till is recognized. Another interglacial period 

followed and t~e name Yarmouthian was proposed by Leverett. 

Next came the Illionoan Stage, and its name is due to the 

glaciers furthest extension into central and southern Illinois. 

The Sangamonian interglacial stage followed and was given its 

name from Songomon County, Illinois where the soil that formed 

during this time is identified. Al~ the glacial stages just 

mentioned, covered ot least port of Wisconsin, but because of 

the age of their deposits, and the fact that the Wisconsinan 

18 



glaciers advanced over them, accurate borderlines of their 

extent are not possible to map. 

Finally, about 75,000 years ago the Wisconsinan glacial 

stage started. In 1894, T. C. Chgmb~rlin. tbe fi-r-St s-t-ote 

geologist, proposed the nome East Wisconsin Stage. Then in 

1895 he ·shortened it to Wisconsin Stage. Now, the adjective 

form, Wisconsinan, is the accepted nome (Frye et ol., 1965). 

We know more about the Wisconsin stage than any other 

because its deposits are the youngest, and have not been 

altered by other ice sheets. Because it is the landforms 

and parent materials from this stage that are present on the 

surface today, their significance far outweighs any of the 

preceding glaciul deposits. 

According to Black (1962), four major ice·lobes entered 

Wisconsin during the Wisconsinan Stage. Those that entered 

from the northwest, the Des Moines and Lake Superior Lobes, 

had their source of accumulation just west of Hudson Bay, at 

the heart of the Keewati~ ice sheet. Those that entered from 

the northeast, Green Bay and Lake Michigan Lobes, had their 

centers of accumulation just east of Hudson Bay at the heart 

of the Labrador ice sheet. These are shown by Martin (1965) 

in figure 7 (p. 25). 

The Des Moines Lobe only entered western Wisconsin, but 

the southeast advance of the Lake Superior Lobe met the south

west advance of the Green Bay and Lake Michigan Lobe and 

proceded to cover most of the state. (Black, 1962). 

The Wisconsinan Stage was found to be complex within 

itself; consisting· of three distinct glacial advances and 
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two periods of recession. In order, starting with the end of 

the Sangamonian Stage of recession, they are: 1) ~ltonian 

advance, 78,000 to 28,000 years before present (B.P.), 

2) FEJ-f"fftdol ian re-c-ess ton, 28,000 to 24,000 years B. P. , ~) 

Woodfordian advance, 24,000 to 13,000 years B.P., 4) Two 

Creekan recession, 13,000 to 11,000 years B.P., and 5) Valderan, 

11,000 to 5,000 years B.P. These dates are only approximations 

(Frye et al., 1965) Fig. :6, below. 

Figure 6. GLACIAL GBOLOGY OJt' ILLINOIS AND WISCONSIN 

Valparaiso fronl 

.and Kankakee flood 
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These substages were first arrived a·t through observations 

of surface topography and evidence showing direction of ice 

flow. The divisions and dates given here are primarily based 

on radio carbon do-tiAQ--, stret-i-§-f"aphy cf till sheets and loess 

deposits with support from paleontologic and subsurface studies 

(Leonard, 1960; Kempton, 1963 and Kempton, 1964). 

Older and possibly morn familiar literature will show the 

following substage names: 1) "Ta~ewell" relates to early 

Woodfordian with deposits previously called Iowan and also the 

earliest Cary Moraines in Wisconsin, 2) "Cary" denotes middle 

\'loodfordian and refers to the Johnstown Moraine .as far north 

as the unnamed moraine at Sheboygan, Wisconsin, 3) "Mankato" 

or late Woodfordian refers to those deposits of the unnamed 

moraine at Sheboygan, but must still.be older than Two Creekan 

(Frye et al., 1965). 

Valderan till is not refered to by other names, but as 

shown· in figure 6 it was thought to have been deposited not 

only in eastern Wisconsin, but also on the Lake Superior 

________ _Lowland. Recent work in Minn~sota indicates that the Lake 

Superior Lowland tills may not be Valderan, but this is not 

definite yet. · The Val de ran till was deposited after the Two 

Creekan substage and before the dissipation of the glacier 

and return of sea level to its present stage. During Valderan 

time the Lake Michigan Lobe advanced as far as Milwaukee, but 

not Illinois. Ice also entered the state from the Lake 

Superior Lobe, but did not reach the highlands (Thwaites, 1943). 

Despite the repeated glacial advances over Wisconsin and 

into Iowa and Illinois the southwestern corner of this state 
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has remained unglaciated throughout the Wisconsinan Epoch 

(Fig. 7). It is an island of relatively mature drainage 

systems where glacial tills are absent. The term "driftless" 

is o-ft-en opp-lie-d t~ this -portion of the state. 

A glacial advance was initiated when climatic changes 

allowed for a much greater accumulation than ablation of snow 

and glacial ice. In time, due to its own weight and plastic 

properties, the ice flowed fro~ its centers of accumulation 

in the direction of least resistance. The Wisconsinan ice 

mass, which is thought to have reached a maximum thickness of 

almost two miles, warped the earth's crust under its tremen

dous weight, gouged great trenches and built an extensive 

network of hills throughout Wisconsin and other states. 

During its travels, the glacier eroded, tran~ported and 

thoroughly mixed massive quantities of heterogenous earthen 

materials. Some of this material, or drift was deposited 

under the ice (ground moraine), some at the periphery (end 

moraine, recessional or terminal}, and some that was contained 

-------------in and on the ice and cteposited only upon ablation (ablation 

till). As the ice melted great deluges of water reworked, 

sorted and redistributed according to particle size and water 

velocity, much of. the drift. Hence we have proglacial strat

ified drift as pitted outwash and outwash plains, and ice 

contact stratified drift as kames, deltas, and eskers. Kettle 

lakes were formed when separate blocks of ice were buried under 

the drift and later melted, leaving a depression which filled 

to the level of the local water table. The following is a 

brief description of some common deposits and landforms as 
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found in Flint (1971). 

Lodgement till is d~posited under the ice, by pressure 

melting, in dense layers of varying thickness. 

Ablation till is loose cind extremely varyable i~ thickness. 

It normally lies over lodgement till and has a characteristic 

hummocky surface. Depressions are often wet due to the under

lying dense till. 

Ice contact stratified drift has extreme ranges and 

abrupt changes in particle size and includes bodies of flow

till. The flowtill was deposited by superglaciQl mudflow, is 

sporadic and dense. Due to the presence of flowtill and abrupt 

changes in texture, perched conditions are common. 

Outwash is deposited by streams beyond the glacierJs 

limits. As the velocity of the water slows, progressively 

smaller particles are able to settle out. Thus, outwash 

materials are coarser near the glacier where streams originate 

and finer some distance away. Due to fluctuations in water 

flow the outwash is often stratified into texturally different 

layers. Very level topography is commonly associated with 

outwash, hence the term outwash plain. 

Pitted outwash can be thought of as an outwash plain 

with kettlelike depres~ions. It too is prodlaciali but is 

generally confined to an area near the glacial terminus. This 

is because the ice blocks needed to form the depressions are 

present here. 

Lake sediments, or lacustcine deposits. are primarily 

the fines produced by glacial erosion. They are carried by 

glacio-fluvial water and settle out slowly when the streams 
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fan out or enter a body of water and lose velocity. 

Kames are conical hills formed when the materials 

carried in rivers over the ice are deposited in a hole. When 

tne i-Ge me-lts awoy a mound of stratified materials is left. 

Eskers can be a string of Kames or ridge resulting from 

deposition of glacio-fluvial materials in a crevasse or ice 

tunnel. These are also stratified. 

As can be expected the mineralogy of the glacial drift 

reflects the materials overrun by the ice. Because of this, 

tills of a similar mineralogy can often be ascribed to certain 

glacial lobes. 

In western Wisconsin the tills contain illite and 

montmorillonite as the prevalent clays, while hornblend, 

epidote, magnetite, garnet and pyroxine are the primary heavy 

minerals (Akers, 1961). 

The Lake Michigan Lobe tills contain more dolomite than 

calcite, the dominant clay mineral is illite and the heavy 

minerals are strongly represented by hornblend, ~arnet and 

- --- epidote. The tills of Green Bay are similar to those of the 

Lake Michigan Lobe, but contain less garnet and illite, and 

more epidote a'nd vermiculite (Anderson, 1957) . 

During and after the retreat of the Woodfordian ice, a 

great deal of eolian silt was deposited over much of Wisconsin 

and other states. In Wisconsin most of this material came 

from the Mississippi River Valley. The prevailing westerly 

winds deposited the silt in varying·amounts. Some parts of 

the state, particularly the southwestern portion, have a thick 

blanket of this silt and other parts very little or none 
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(Willman et,al., 1970). 

It is not known if we are merely in an interglacial stage 

such as those previously mentioned, or if the end of the Ice 

Age come· wi'th the dissi-pni-ton o~ 'the Venae ran Ice. This can 

only be left to conjecture and time. 

THE DRIFTLESS AREA CF WISCONSIN, . ILL I NO IS, AND lOt/A 

Fig. 7. North America during the glacial period. Black 
area is driftless, dotted area is free of ice. 

*Martin, L. 1965. The Physical Geography of Wisconsin, 
third edition. 



PROPERTIES AND lNTERERETATI-ONS GF SOO-L DRAINAGE 

Internal Soil Drainage 

"Internal soil drainage is that quality of a soil that 

permits the downward flow of excess water through it •. Internal 

drainage is reflected in the frequency and duration of periods 

of saturation with water. It is determined by the texture, 

structure, and other characteristics of the soil profile and 

of underlying layers, and by the height of the water table, 

either permanent or perched, in relation to the water added 

to the soil. Thus a soil of medium internal drainage may be 

similar in permeability to one of slow internal drainage that 

has a more moist climate." (Soil Survey Staff, 1951) 

Mottling is often referred to as an indication of 

drainage condit~ons. This is because when a soil is saturated 

with water for prolonged periods, three or more days (Soil 
-------- --~-· 

Survey Stoff; Taxonomy 1975) the iron present becomes reduced. 

This produces dull colors. When the soil is dra~ned of the 

deoxygenated water, air is introduced into the soil profile, 

some of the iron is then reoxidized and brighter red and 

yellow colors are produced against the dull background. These 

irregular mottles of color vary in size, abundance and contrast 

and will only be present to the maximum height reached by the 

water table. Because this is a long ~asting condition it is 

a reliable record of the maximum, prolonged water table height. 

26 
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Those soils that remain saturated for the greater part 

of the time, may not have mottles because the soil remains 'in 

a reduced state. The soil color will then be gray or bluish-

gra¥• Tha te-r"m gleye-d ~-e-rs te t-hi-s -eondition. It is common 

in very poorly and poorly drained soils. 

In the following section the drainage class systems of 

soil interpretation are discussed. Both the previously used 

and current systems are described. In the future, possibly 

two to three years, a more complete system that accounts for 

all the soil properties that influence soil drainage, will be 

finished (personal communication G. B. Lee, 1979). This will 

be of very great value. 

Drainage Classes As Used for Soil Interpretation* 

The definitions of the soil drainage classes have 

recently been evolving and will continue-to as societies needs 

change. This is due to many factors, including: 1) a greater 

awareness of the importcnce of wetland soils; to the natural 

environment and agriculture, 2) more comprehensive knowledge 

of the consequences of wetland misuse, 3) greater understanding 

of the hazards to development, 4) a need for accurate and 

workable definitions for legislative.purposes, and 5) to make 

the definitions more simple; so they will be used consistently 

and understandably. 

In the following discussion both the previously used and 

currently used drainage class specifications will be compared. 

It is important to understand the former specifications, as 

*Soil Survey Manual, Handbook No. 18, 1951~ and personal 
communication F, Anderson and J. Bowles, 1980. 
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stated in the Soil Sur~ey Manual of 1951, because almost all 

of the information in print, including the most recent Soil 

Survey Reports and the work in this thesis, are based on it. 

1~ i-s also import-ant to anaers'taiid tne current system because 

it is now in use (personal communication, Frank Anderson 1980) 

and the information coming out.in the near future will be 

using it. 

Table 1. Drainage Class* 
Depths to Water Table 

Previously Used Depths 

Drainage Class Depths 

Currently Used Depths 

Drainage Class Depths 

ft 4 very poorly drained . very poorly drained •.•• 0-1 

poorly drained ..•...... 0-1 ft. & poorly drained •.... 0-1 ft. 

somewhat poorly drained •. l2-
18 in 

somewhat· poorly 
drained ....•..... 1-3 ft. 

moderately well moderately well 
drained .......... 18-36 in. drained ......•. 2t or 3 

to 6 ft .. 
well drained •......••.. 36-72 in. 

well, somewhat excessively 
somewhat excessively & excessively drained.~72in. 

drained •.......... ) 72 in 

excessively drained ..... ) 72 in. 

*Soil Survey Manual, Handbook No. 18, 1951, and personal 
communication F. Anderson and J. Bowles, 1980. 
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Figure 8 

RELATIONSHIP BETWE.EN DRAINAGE 
CLASS, WATER TABLE AND LENGT~ 

OF WETNESS* 
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Source: Soil Survey Manual, Handbook No. 18. and 

J)ersonal communication with F. Anderson (197g) and 
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The very poorly drained soils have their zone of satur

ation at or very near the surface for most of the growing 

season in both the former and current systems. Most of the 

wet minera-l slrils wtt-n tnicl< dark, -surfa-ce horizons and organic 

layers, and undrained organic soils are included in this class. 

Gleying is normally strong in the subsurface horizons and 

mottles are absent. 

Poorly drained soils also have their zone of saturation 

at or near the surface, but several factors separate them 

from the very poorly drained soils: 1) shorter period of 

surface saturation, 2) lesser degree of organic matter concen

tration in the surface horizons, and 3) the zone of saturation 

is strongly gleyed, but may contain mottles. 

Soil of the preceding drainage classes are easily 

recognized in the field because they frequently support wet

land vegetation, and occupy level, low lying or depressional 

sites. The wetness is usually due to a high ground water level, 

but may be caused by a perched condition or prolonged additions 

---------of water; such as from seepage. 

restricted. 

Crop growth is severely 

In the former system the zone of saturation for somewhat 

poorly drained soils is found around 18 inches deep. The 

current system states a water table depth at 1 - 3 feet. 

Although organic matter is found deeper and in higher concen

trations than in the well drained soils, there is significantly 

less than found in the more poorly drained soils. Water drains 

from this soil slowly enough to keep it wet for significant 

periods of time. This is the first class to regularly show 
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mottling in the profile. This mottling is evidence of 

alternate and prolonged saturation and drying. Crop growth 

is restricted to a marked degree, but not as severely as in 

tne poorly am:f very poorly drained soils. These soils are 

generally found on nearly level, depressional or lowland sites. 

The reasons for wetness are basically the same as for the 

poorly and very poorly drained classes. 

The zone of saturation in the moderately well drained 

class lies around twelve to eighteen inches in the former 

system and two and one half or three to six feet in the current 

system. There is often a layer that restricts drainage beneath 

the subsoil and/or additions of seepage water which acts to 

keep the soil within its specified state of wetness. Due to 

the rising and falling of the water table mottling is generally 

found in the C and B horizons (3-6 feet). These soils are found 

on concave slopes of less than six percent. They also occur 

at the base of small hills or on nearly level areas where 

runoff is slow. 

The former system states that the water table in the 

well drained class should lie between thirty-six and seventy

two inches. While the current system states that it is found 

below six feet. It is no longer the most significant feature 

except when considering the site for excavations or septic 

disposal. Thin zones of mottling (< 6 inches) may occur. 

Permeability, water holding capacity and texture do not act, 

singly or in combination, to restrict crop growth. These 

conditions _are frequently found on gently sloping and undulating 

uplands. 
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The somewhat excessively and excessively drained soils 

have their water table below six feet in both systems. 

Combinations of rapid permeability, coarse texture, low water 

------holding capacity, and s1ope res-trict agric-ulture wi tho~:~t 

irrigation. These soils generally have some feature, such as 

finer textures, that makes them more suitable for crop growth 

than the excessively drained soils. 

Soils of the excessively drained class are usually found 

on steep slopes where soils are thin and/or coarse, or any

where soils are very coarse and the water table is below six 

feet. There is no mottling and crop growth is severely 

restricted without irrigation. Outwash plains, stream terraces 

and steep land are common sites for these soils. 



WETLAND SOIL RECOGNITION FROM TOPOGRAPHIC MAPS 

Three methods were used to determine the usefulness of 

topographic mops, scales 1:24,000 and 1:62,500, for recog

nition of internal drainage patterns throughout the regions. 

In all three methods, the samples shown in the data tables 

were representative of the patterns displayed throughout the 

sampled area. The observed samples highly outnumber the 

recorded ones (this sampling information is found in the data 

tables for each region). 

The first and most heavily used method was to locate wet 

and dry depressions on the topographic maps and then check for 

the presence of wet soils at these locations on the detailed 

soil survey report maps. Without exception the topographic mops 

proved correct in their representation of we-t :·soils. In the 

sampling proce~ses I found no instances where wet organic soil~ 

were not represented by wetland symb~ls. In some cases however, 

the depressions that were shown as dry on the topographic mops 

did have aquic soils present. 

The second method involved locating somewhat poorly 

drained soils on the detailed soil s~rvey report maps ond then 

checking for a wet symbol on the corresponding topographic map 

site. As suspected, the topographic maps did not delineate these 

areas with any reliability. This was most noticeable in the 

river bottoms of Soil Region A where the nearly level flood 

plains never showed a wet symbol except near the Mississippi 

River. The reason for this is unknown. 

33 
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In talking with the state cartographer, Art Ziegler 

(personal communication, 1979), I learned that wetland recog

nition is done through the interpretions of aerial photographs. 

This racognition is f)-r-imGFil-y based on the ~~ation present 

and the characteristic reflection caused by soil wetness. 

This would indicate that if the soils were being farmed or if 

the water table was low at the time of the photography, these 

soils would not appear as wet on the photo and so not on the 

finished map. Also, somewhat poorly drained and poorly drained 

soils may not show surface wetness except on a few occasions, 

thus making reliable recognition difficult. 

While using the second method, I noticed what seemed to 

be less correlation between the soil survey report and the 

small scale, 1:62,500 topographic map than the 1:24,000 scale 

map; the small ~cole was used when the larger was not avail

able. This led to the third method for checking correlation. 

For those areas where both th~ large and small scale 

maps were available, several sites were compared for the 

correlation of wetland symbols. I found the correlot.ion to 

be very good with little additional information gained from 

the larger scale. 

In our discussion, A. Zeigler stated that each map is 

mode independently of any pre-existin_g mop. but when in doubt, 

a cartographer may use a pre-existing map to support his 

findings before entering the appropriate feature on the new 

mop. I bring this to the attention of the reader because in 

some cases (notably, the comparison of the Moquah 1:62,500 to 

the Ino 1:24,000, T.47N. R.7W., section 22 in table 2, #5) the 
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wetland symbols appear to be in exactly the same 'positions on 

both maps. In the example, a rather broad, gently sloping 

area is depicted as wet. It seems unlikely that two different 

------- --- -ae-rial-pnotcn; tal<en at Cfi~ferent times and interpreted by two 

different men would result in such close correlation of wet

land symbols when the areas are not sharply defined depressions. 

This was not always the case, but it does place some 

doubt on the assumption that the larger scale is always more 

accurate and detailed with respect to wetland boundaries. 

In summary, these statements can be made with reasonable 

certainty: 1) when a topographic map shows an area to be wet, 

the detailed soils survey r-eport is fully supportive, although 

more exact with respect to boundaries, 2) the topographic map 

does not show all inadequately drained depressions to be wet 

and 3) both scale maps are nearly equal in the accuracy with 

which they present wet conditions. 

Although tedious to prove, these were the expected 

results. Topographic maps are not designed to be wetland 

maps. Their most valuable feature for determination of wet 

soil conditions is to show drainage patterns and to offer the 

relief aspect of drainage genesis. These patterns will be noted 

for each soil region as separately described in the following 

sections. 



Table 2. COMPARISON OF DIFFERENT SCALE TOPOGRAPHIC MAPS 

FOR WETLAND SYMBOL LOCATIONS 

Quadrangle Name 
Scale 
Site Location 
County 
Soil Region 

Racine 1:62,500 
sect. 28, T.3N.,R.33E 
Racine County 
Soil Region B 

#1 
Sturtevant 1:24,000 
sect. 16, T.3N.,R.22E 
Racine County 
Soil Region B 

Racine 1:62,500 
sect. 16, T.2N.,R.22E 
Racine County 
Soil Region B 

#2 
Sturtevant 1:24,000 
~ect. 16, T.2N.,R.22E 
Racine County 
Soil Region B 

Racine 1:62,500 
sect. 30, T.3N.,R.21E 
Racine County 
Soil Region B 

#3 
Sturtevant 1:24,000 
sect. 30, T.3N. ,R.22E 
Racine County 
Soil Region 8 

Wet symbols 
show the same 

area as wet on 
the Qw d. map 

Yes No 

X 

X 

X 

36 

Findings in the field 
and from the 

Soil Survey Reports 

The soil examined in 
this case was the 
Ashkum, a Typic Hapla
quoll, poorly drained 
soil found on an area 
of ground moraine. 
This is a nearly level 
to gently sloping area 
with small depressions. 

Ashkum series is pre
sent in slight depres
sions. 

At this location the 
somewhat poorly drained 
Elliot Aquic Argiudoll 
and the poorly drained 
Ashkum were not shown 
on either map. 



Quadrangle Name 
Scale 
Site Location 
County 
Soil Region 

Blue Mound 1:62,500 
Entireouadrangle ··· 
Iowa & Dane County 
Soil Region A 

#4 
Blue Mound 1:24,000 
Entire Quadrangle 
Iowa & Dane County 

Moquah 1:62,500 
sect. 22, T.47N. ,R.7W. 
Bayfield County 
Soil Region H 

#5 
Ino 1:24,000 
sect.22, T.47N. ,R.7W. 
Bayfield County 
Soil Region H 

-~------

Moquah 1:62,500 
sect. 10 & 15 
T.47N., R.7W. 
Bayfield County 
Soil Region H 

#6 
Ino 1;24,000 
sect. 10 & 15 
T.47N., R.7W. 
Bayfield County 
Soil Region H 
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Wet symbols 
show the some 

area as wet on 
the Quad. Mo.p 

Yes No 

X 

X 

X 

Findings in the field 
and from the 

Soil Survey Reports 

There . were M) -we-tland 
symbols anywhere on the 
entire map except at a 
very few locations on 
the river bottom. 

No upland positions 
were shown as wet on 
either map. 

In this area the only 
soil survey report 
available was not de
tailed. The wet areas 
on the topo. maps are in 
exactly the some spots 
with respect to each 
other. Although no wet 
soils are .shown on the 
soil associations map 
for Bayfield Co., some 
of the wet soils found 
ore the Greenwood peat 
and Spalding peat, both 
Typic Borohemists, dysic, 
frigid--bog. These soils 
would be found in the 
Kettle location. 

In section 10, there is 
a wet symbol on the 
large scale map not 
found on the small 
scole.map. The Bayfield 
Soil Survey Report does 
not show the wet soil. 



Quadrangle Name 
Scale 
Site Location 
County 
Soil Region 

Mog_t!a_h _1162~500 
sect. 10 & 15 
T • 48N. , R. 7W. 
Bayfield County 
Soil Region H 

#7 
Moquah NW 1:24,000 
sect. 10 & 15 
T .48N., R. 7W. 
Bayfield County 
Soil Region H 

Howards Grove 1:62,~ 
sect. 23 
T • 16N. , R. 22E. 
Sheboygan County 
Soil Region I 

#8 
Howards Grove 1:24,000 
sect. 23 
T .16N. , R. 22E. 
Sheboygan County 
Soil Region I 

Howards Grove 1:62,500 
sect. 22, 26, 27 
T.l6N., R.~lE. 
Sheboygan County 
Soil Region I 

#9 
Franklin 1;24,000 
sect. 22, 26, 27 
T .16N., R.21E. 
Sheboygan County 
Soil Region I 

38 

Wet symbols 
show the same 

area as wet on 
the Quad. map 

Yes No 

X 

X 

X 

Findings in the field 
and fnom the 

Soil Survey Reports 

Wet spots are in 
exactly same positions. 

The Manawa (Aquollic 
Hapludolf, somewhat 
poorly drained), Poygan 
(Typic Haplaquoll, 
poorly drained) and 
Nenno (Aquic Argiudoll, 
somewhat poorly drained) 
were not shown on the 
topographic mops. Only 
the Houghton (Typic 
Medisaprist, very poorly 
drained) is shown. 

The correlation between 
topographic mops was 
very good. Most of the 
area shown as wet was 
Nenna (Aquic Argiudoll, 
somewhat .poorly drained). 
Some small areas of 
Kibbie (Aquollic Hap
ludalf, somewhat poorly 
droined) and Nenno were 
not shown. 



Table 3. CORRELATION BETWEEN SOMEWHAT POORLY DRAINED SOILS 

ON SOIL SURVEY MAPS AND WETLAND SYMBOLS ON TOPOGRAPHIC MAPS 

Quadrangle Name 
Scale 
Site Location 
County 
Soil Region 

Viroqua 1:62,500 
sect. 23 & 11 
T .1 4N. , R. 4\\1. 
Vernon Cou·nty 
Soil Region A 

Sharon 1:24,000 
sect. 32, T.lN., R.l5E. 
\'Jalworth County 
Soil Region B 

Springfield 1:24,000 
sect. 10, T.2N., R.l7E. 
Walworth_ County 

------ --- Soil Re(Jion B 

Springfield 1:24,000 
sect. 15, T.2N., R.l7E. 
Walworth County 
Soil Region B 

Wisconsin Rapids 
1:62,500 
sect. 21 & 22 
Wood County 
Soil Region 

Wet symbols 
present on 
topographic 

mcu: s* 
Yes No 

X 

X 

X 

X 

X 

Findings in the field 
and from 

Soil SurveJ[ Re~orts 

The somewhat poorly 
drained Stronghurst 
(Aerie Ochraqualf} is 
present on an upland 
area, but is not found 
on the topographic map. 
No wetness is found any 
where on the upland 
positions over the entire 
map. This is represen
tative of Soil Region A 

The Flagg Series, mottled 
subsoil variant. (Aquic 
Hapludalf) was not found 
on the topographic map. 

The somewhat poorly 
drained Elburn (Aquic 
ArgiudGll) was shown 
on the map. 

Griswold Wet Variant 
(Aquic Argiudoll) was 
shown very well. 

This area is outwash 
plain with a seasonal 
water table at 1-3 
feet. The somewhat 
poorly drained Meehan 
(Aquic Udipsamment) 
covers a large area and 
is not shown. 

*Wet symbols show the same area as wet on the topographic map. 
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Quadrangle Name 
Scale 
Site Location 
County 
Soil Region 

_______ Grant on -l-!-62 ,500 
sect. 32 
T. 23N. , R. 2E . 
\'lood County 
Soil Region D 

Marshfield 1:62,500 
sect. 35 & 36 
T • 23N. , R. 2E • 
Wood County 
Soil Region D 

Bear Creek 1:24,000 
sect. 23 
T .24N., R.lSE. 
Outagamie County 
Soil Region E 
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Wet symbol~ 
present on 

topographic 
maps 

Yes No 

X 

X 

X 

Findings in the-field 
and from 

Soil Survey Reports 

• ne -- someWfla'f- poorly 
drained Kert (Aquic 
Glossoboralf) is found 
here surrounded by the 
poorly drained Vesper 
(Hemic Haplaquept) and 
is included in the wet 
area on the topographic 
map. 

No wetness is shown on 
the topographic mop even 
though the somewhat 
poorly drained Kert and 
Rietbrock, both (Aquic 
Glossoboralf) are present. 

Here the somewhat poorly 
drained Shiocton (Aquic 
Hoploboroll) and poorly 
drained Keowns ( t-1oll ic 
Hoplaquept) ore mapped 
as wet·on the topo
araphic map .. 

Bear Creek 1:24,000 Very small part of lower 
sect. 8 area of somewhat poorly 
T.24N., R.lSE. · drained Shiocton (Aquic 
Outogamie County X Haploboroll) is shown as 
Soil Region E wet on topographic ma.Q! ------- -----========:::::::::=:====:=:t===t:===t============:::::::::::::::: 
Deer Pork 1:24,000 
sect. 22 
T.31N., R.l7W. 
St. Croix County 
Soil Region F 

Deer Park 1:24,000 
sect. 27 
T.31N., R.l7W. 
St. Croix County 
Soil Region F 

Soil Region H 

X 

X 

The somewhat poorly 
drained Mangor (Aquic 
Glossoboralf) is shown 
on the topographic mop. 

The somewhat poorly 
drained Halder (Aquic 
Glossoboralf) is shown 
on the topographic map. 

Could not do a bockcheck 
for somewhat poorly 
drained soils because 
there is no area covered 
by a detailed soil survey. 



Quadrangle Name 
Scale 
Site Location 
County 
Soil Region 

.Howards Gro.ve. 
1:24,000 
sect. 27,28,34 
T .16N. , R. 22E. 
Sheboygan County 
Soil Region I 

41 

Wet symbols 
present on 

topographic 
maps 

Yes No 

X 

Findings in the field 
and from 

Soil Survey Reports 

~ somewnat poo-r IY 
drained Manawa (Aquollic 
Hapludalf and Aquic 
Argiudoll) was not shown 
on topographic map. On 
all these sections the 
somewhat poorly drained 
soils were plentiful, 
but not shown on the 
topographic map. 



In order for a wetland condition to exist, certain 

criteria must be met. These consist of landscape and climate 

characteristics which enable a particular land area to gather 

and hold water for a substantial amount of time. 

The first requirement for a wet condition to exist is 

a source of water. This can be rainfall, surface runoff, a 

water table at or near the surface or any combination of 

these. The second requirement is some kind of depression in 

the landscape and possibly slopes leading to the depression 

where the water can collect or travel by lateral flow near 

the surface •. 

Tn those situations where wetness is not due to a high 

regional water table the soil must have natural or man-mode 

inpediments to dro~nage. These are commonly hardpans, accum-

ulations of fine materi1ls, stratified layers of different 

capillary potential or even bedrock near the surface. This 

would represent a "perched" water table. Man's activities 

usually result in compaction of the ~oil which reduces the 

size and percent volume of the pores. This in turn reduces 

the permeability and so restricts natural drainage down 

through the soil. 

*Adapted in part from R. P. Novitzki, R. W. Devaul, 1978. 
Wisconsin Lake Levels: There Ups and Downs. 
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There are four major inland lake types as described by 

R. P. Novitzki and R. W. Devaul, 1978. They are shown in figures 

#9 through 15. Many of the same factors are pre~ent in any 

inadequately drained site, therefore, I will describe them here. 

Figure 9. Ground Water Flow-Through Wetland 

e 
In thi~ situation the greatest flow of water is from the water 

table with limited surface runoff and some incident precip

itation contributing. 

Figure 10. Perched Wetland 

In this type of lake, all water comes from surface runoff or 

incident precipitation. Limited soil drainage is necessary 

for the water accumulate. 

Figure 11. Ground-Water Discharge Wetland 

Ground water is the major contributor with some incident precip

itation and runoff adding to the total volume. Discharge is 

by a channel to elevations lower than that of the incoming 

water flow~ 
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Figure 12. Surface-Water Flow Through 

This lake type is formed mainly due to a widened depression in 

a surface-water channel. Ground water and incident precipi

tation may contribute, but is not necessary. 

In all the cases shown, if the water was to fall to 

levels at or within a few feet of the soil surface there would 

be a wetland or inadequately drained mineral soil instead of a 

lake. These lake or wetland forms con often be related to the 

type of soil materials pre s e nt as we ll as the glacial and bed

rock geology, and with that in mind, con be found in various 

topographic positions. 

Another type of wetland condition, encountered most 

widely in Soil Re g i on A, is t he "see p" {Fig. 13 ) ~ A wetland 

of this type requires a rather special set of conditions to 

exist. Precipitation rrust fall on an upland position with 

permeable soils. After the water drains down through the 

solum it must encounter an impermeable layer, in Soil Region A 

this is often shaley bedrock or clayey residuum. At this point 

it will travel horizontally until it finds ~n exit on a valley 

wall where the water will flow over and through the soil 

materials present, keeping them wet for extended periods of 

time. 
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Figure 13 Seepage Site 

Figure 14 Broad~t Uplands 

---
.. . 
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Figure 15 • Dry Depressions In Permeable Materials 

. . . 
• 

• . .. ,. . .. ' ' ' . 
....,. -~ ·- ... -- ...... --·. : ·... . 

. .. . 
--- ~ ·~ ..... ...... . 

Coarse permeable tills Fractured Dolomite 

Another wetland condition often encountered in this 

state is that of the broad wet upland {Fig. 14). In this 

situation the level uplands are broad enough for precipitation 

to percolate into the soil and raise the water table. When 

this happens over dense glacial tills or impermeable bedrock 

the water table can be perched above the normal level for that 

region. This even happens on interfluves, where a stream may 

be present on both sides of the upland. 

Depressions are not always wet. as figure 15 shows. In 

coarse permeable materials such as deep sandy tills or highly 

fractured bedrock, like dolomite, water will quickly drain 

from the soil down to the local water table. When the water 

table is more than three feet below the bottom of the depres-

sion, wetness will not be an important factor. 



METHODS AND MATERIALS 

The first step was to divide the state into logical 

regions for study. The map by Francis Hole, 1968, (Fig. 2) 

Soil Regions of Wisconsin provided this base. Using the Soil 

Region map and a state highway map, the state was traveled 

through and a representative portion·.of each region was photo

graphed. In this way the geomorphology and drainage condition 

was actually observed. In addition, the photographs are used 

for descriptive purposes throughout this thesis. 

A sampling system was devised by which topographic mops 

pnd Soil Survey Report mops were compared and correlated to 

determine the regional drainage cha~octeristics (see Fig. 16). 

The map, Glacial Deposits of Wisconsin: Sand and Gravel Resource 

Potential (Wisconsin Geological and Natural History Survey, 

University of Wisconsin Extension and State Planning Office, 1976), 

was used to obtain samples from each type of major landform. 

The particular sampling procedure was: 

1) Select soil region from Soil Regions of Wisconsin Map, 

1:710,000 (Hol~, 1968). 

2) Travel through and photograph representative areas. 

3) Make sketches of landforms and wet soil position in 

landscape. 

4) Determine if there are distinctly different sub

regions. 
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5) Choose counties in each area for study that have 

modern soil survey reports completed. 

6) Select topographic maps that cover all major land

forms within the region. 

7) Locate wet and dry depressions to determine general 

internal drainage patterns for the region. 

8) Compare the exact location with the Soil Survey 

Report for soil drainage information. 

9) Backcheck by working backwards--locate wet soils on 

the Soil Survey Report and compare the exact location 

to the topographic map. This was done to a minor 

extent for each region. When backchecking, only some

what poorly drained soils were located on the Soil 

Survey Report, it was felt that they were shown with 

the least accura~y on the topographic maps. 

10) Compared the same specific site on both large and small 

scale, 1:62,500 and 1:24,000, topographic maps to 

determine if w~tland information was more speci ficr.·or 

accurate on one or the other. 

The information gained from this process was then organ

ized and summarized in chart form with the following infor

mation recorded. 

1) Soil Region 

2) County 

3) Quandrangle name and exact site location of wet soil 

4) Soils found and drainage class (in most cases) 

5) Landforms and description of site listed 

6) General drainage patterns are noted 
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The final step was to combine all information from the 

data and literature into conclusions in line with the original 

objective. 

MATERIALS 

The materials used in this work consisted primarily of 

maps and photographs. Data was taken from soil survey reports 

and topographic quadrangle maps. Guidance and supportive 

material was taken from maps such as the Soils of Wisconsin 

by F. D. Hole, Glacial Deposits of Wisconsin: Sand and Gravel 

Potential by University of Wisconsin Extension Geological and 

Natural History Survey, 1976 and Geological Map of Wisconsin 

by E. F. Bean and the University of Wisconsin Extension 

Geological and Natural History Survey, 1965. Many others 

were used and are listed in the bibliography. 



Figure 16. WORK FLO.'I/ PROGRESSION 

State Highway 
~-1np 

Familinrizotion 
Observntion 
Sketches 
Photo0rophs 

_r-1op 

Soils of Wisconsin 

Glocial Deposits 

Literature 

Location of 1."Jet Symbols 
(1 ;62,500) 

ocotion of Wet Symbols 
(1:24,000) 

Conclusions in line 
lt/ith Objectives 
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SOIL REGIONS OF 
WISCONSIN* 

Soil Region 

J 
.*Adapted in par-t fr-om F,O. Hole, 1974, Soil Regions Of Wisconsin. 

Univer-sity of Wisconsin Extension, Geological and Natur-al 
Histor-y. Madison, Wisconsin. 



SOIL REGION J 

Soils of Stream Bottoms and Major Wetlands 

I feel it is necessary to start this dicussion with region 

~. because it is the region of major wetlands_(Fig. 17). This 

includes alluvial soils, peat and muck soils and poorly drained 

mineral soils (Hole, 1976). The major difference between this 

region and the wetlands discussed in the following regions is 

one of size. Due to the limitations imposed by map scale and 

the incomplete status of detailed wetland mapping, smaller 

wetlands are not shown in the maps for this region. Another 

difference is that somewhat poorly drained soils are included 

in the discussion of the remaining regions. This vastly in-

creases the areas included as wetland. 

Fig .18. 
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The wetlands include swamps, marshes, bogs, and wet 

meadows. Vegetation growth is usually vigorous in these areas 

and when decomposed gives the soils their dark black color. 

Due to greater awareness of the value of our wetlands for 

environmental and aesthetic reasons, new emphasis is being 

Placed on legislation for their preservation. These are 

among the least studied, and most misunderstood soils of the 

state. They range from the least productive to the most 

Productive of our soils. If proper and fair management is 

going to be achieved a great deal of research is . needed. 

These lands serve as excellent wildlife habitat, natural 

cropland for berries, wild rice, marsh hoy etc., ground water 

storage and recharge, flood detention and runoff stabilization, 

natural classrooms and scenic open spaces (Wisconsin Department 

Of Natural Resources, 1976). Although it is hard to measure 

the value of Wisconsin's wetlands it is ~asy to recognize. 

ihe greatest challenge in the future will be to preserve and 

use them wisely. 
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Photo J3: Level topography con easily blend with other 
Fig.20. level regions such os the sand plain of central Wisconsin. 



LAN FORMS OF SOIL REGION 

Figure 21 
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Figure 22 
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Figure 24 
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SOIL REGIONS OF 
WISCONSIN* 

Soil Region 

A 
*Adapted in part from F,O. Hol~, 1974. Soil Regions Of Wisconsin . 

University of Wisconsin Exten5ion, Geological and Natural 
History, Madison, Wisconsin. 



SOIL REGION A 

Soils of the Southwestern Ridges and Valleys · 

This region (Fig. 25) is one of ridges and valleys. Erosion 

has had about 250,000 years to form the dendritic stream 

patterns that are so evident upon examination of the topo

graphic maps for the region (Palmquist, 1965). Because of 

this very advanced and efficient surface drainage system, 

natural lakes are scarce and wetland soils are found mostly 

along drainageways and river bottoms. (Fig. 30). 

Because nearly all Of this region lies in the "Driftless 

Area" of Wisconsin, much of its individuality is due t6 the 

bedrock geology. The layers of dolomite over sandstone (Bean, 

1949) allow.for differential erosion rates. When runoff and 

percolating water follow zones of weakness such as joints and 

faults in the overlying dolomite, the erosive force is con

centrated at these points. After slowly cutting down through 

the resistant dolomite, it reaches the sandstone which is 

usually much less resistant to erosion, and downcutting is 

greatly accelerated. Thus, as the dolomite.protects the ridge

tops, the valleys continue to grow steadily deeper. Only when 

the dolomite breaks away due to the loss of support from the 

underlying sandstone, can the valley conquer the ridgetops 

(Slota, 1961 and Robinson, 1959). It is in this manner that 

this southwestern plain has been deeply dissected (Whitson, 

1914). 
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Most of the soils in this region have formed in loess 

over clayey residuum over bedrock on the upland ridges and in 

silt loam over sandstone on the valley slopes (Hole, 1976). 

__ The valley bctttoms_ ar-e sil~Y- -OM- sandy.. T-he ~ig-i-na-1 ve-ge .. 

tation in the region was oak savona with prairie vegetation 

on the ridges, thus; most of the light soils were formed 

under the forest vegetation while the deep, dark soils were 

formed under prairie (Smith et al., 1950). There are two 

major landscape positions on the upland where wet soils may 

be found: 1) on broad level ridgetops, the Stronghurst, a 

somewhat poorly drained Aerie Ochraqualf may be found here, 

and 2) the valley slopes and some terraces where seeps are 

present, the Skillet, a somewhat poorly drained Aquic Haplu

dalf is_an example .. Although not part of the upland, major 

river terraces offer a good de.al of land for development. 

Most of these are well drained, but some drainage problems 

can occur. An example of this would be "the Zwingle, a some

what poorly drained Typic Albaqualf formed in silt over 

lacustrine clay (Beatty, 1956). (See fig. 28). 

The seeps, or seepage sites, are nothing more than an 

area on a valley slope or terrace where a spring has emerged. 

Due to the continual wetting by the spring water, soils found 

at these locations are inadequately drained. 

The greatest concentration of wet upland soils occurs 

where the Maquoketa Shale is found in Lafayette County, Iowa 

County and Grant County (Watson, 1966; Whitson et al., 1914; 

Hole, 1966). Examples of soils found in these locations would 

be the Cashton, a somewhat poorly drained soil and Garwin, a 

.. 
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somewhat poorly drained Typic Haplaquoll (Fig. 29). 

It is estimated that only about five percent of this 

region is occupied by wet soils and most of this area is in 

the river bottoms and their associated marshes and alluvial 

land (Hole, 1976). The major concern is not one of water 

removal, but of conservation and erosion control. 

The steep slopes and silty soils are easily gullied. 

Contour strip cropping, terracing and many other erosion 

control and water conservation methods are extensively uti-

lized and farm ponds are often excavated for water storage 

(Photos Al & A2). 

Fig.26. Photo A1 : Strip cropping end grassed waterways on volley 
slopes with corn on high terraces. 

Analyzing topographic maps for this region proved to be 

of very little value. No recognition was given to any wet 

soil in an upland position throughout the entire region. 
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Because of this, I have little data listed as there was nothing 

to be gained from further map sampling. 

F . 27 Photo A2: High ridge top, valley slope with contour strip 19· • cropping and a form pond. 

The regie~ is one of primarily well drained soils and 

is very well suited to development from this standpoint, but 

undrained depressions in those soils with a clayey residuum 

may have impeded drainage. There are, of course, other 

problems related to erosion, steep slopes, and shallow bed-

rock, but where available, the detailed soil survey reports 

give most of the needed information for proper land manage

ment. Whenever l arge sums of money are going to be spent on 

any k ind o f land deve l o pment, a soil scient i st, experienced in 

the area should be con s ulted to avoid unexpect e d financial and 

ecological harm. 
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LANDFORMS OF SOIL REGION A 

Figure 28 LAN.DSCAPE OF VALLEYS A NO RIDGETOPS 

Silty soils 

I .... -- - ..... .._ . f· --. ·, ' 

' Sandstone bedrock , . 

.... / . 

Basicly a well drained landscape. Seeps may occure where shale 
meets the valley wall. Terraces and flood plains can be wet. 

Water table ---- - -

Figure 29 LANDSCAPE WITH SHALE NEAR THE SURFACE 

s~i l:::;t y5s::oi:;ls~~~Do I omit e 

/ ; I ~ 
./.j 1 ~ I/'-.. drainage 

/ -:.-·, I I I.........._ \ (Garwin) 
.:.- - 1- - _ -,_ --- ---~ 

Residuum 

- -
Area of limited Sht'e 

Silty/ soils \ 

-l-

Sandstone I 

~/· . 

Depressions in shaley materials are poorly drained while level 
landscapes can be somewhat poorly drained in the Blue Mounds area. 
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Table 4. INTERPRETATIONS OF WETLAND TOPOGRAPHIC POSITION 

FROM MAPS OF SOIL REGION A 

Sample # 
Quadrangle Name 
Site Location 
County 

#1 
Mifflin 
Entire Mop 
Iowa & Lafayette 

#2 
Fountain City 
Entire Map 
Buffalo Co. 

Shown as 
wet on 

topo. mop 
Yes No 

X 

X 

Findings in the field and 
from 

Soil Survey Reports 

Driftless Area; No wet symbols 
were found even where the soil 
survey reports show wet soils. 
This is true even for most of 
the droinogeways end river 
bottoms along the Mississippi 
River and Wisconsin River, 
some marshland was shown on the 
topographic maps. This is true 
for all of the many quadrangles 
studied. 
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Table 5. 

EXAMPLES OF WET SOILS AND THEIR LANDSCAPE POSITIONS 

SOIL REGION A 

Soils of the Uplands 

Calamine; very poorly drained (Typic Argiaquoll). Upland flats 

and sloping seepage areas; established in Lafayette 

County; 15-30 inches of loess over clayey residuum from 

shale bedrock. · 

Garwin; poorly drained (Typic Haplaquoll). An associate of 

Tama in bedrock controlled upland ridges of §rant County 

(inextensive). 

Muscatine; somewhat poorly drained (Aquic Argiudoll). Broad 

uplands and some seepage spots; formed in 40-60 inches 

of loess over residuum on dolomite. 

Shullsburg; somewhat poorly drained (Aquic Argiudoll). Found 

on rock controlled upland with slopes of 1-3 percent; 

developed in 15-30 inch loess over neutral to calcarious 

shale. 

Skillet; somewhat poorly drained (Aquic Hapludalf). Found in 

rock controlled upland and seepage sites; ddveloped in 

24-40 inch loess over quartzite. 

Stronghurst; somewhat poorly drained (Aerie Ochraqualf). On 

rock controlled upland ridges; developed in 3.5-5 feet 

of loess over residuum over dolomite. 
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Soils of the Lowlands 

Curran; somewhat poorly drained (Aq·uic Arguidoll}. Stream 

terraces and !i!_op~_s_ of less than 3 pe.f'-Ge-A't: 36-50 inches 

of silt over acid fluvial or glacio-fluvial sand. 

Dendrock; somewhat poorly drained (Aquic Argiudoll). Nearly 

level slopes on stream terraces and flood plains; devel

oped in lacustrine clay over sand at 4-5 feet. 

Perrot; poorly drained (Mollie Haplaquept). On natural 

terraces in the Wisconsin and Mississippi River Valley 

of less than 2 percent slope; 36-45 inches thick in 

c~lcarious stratified silts and cloys. 

Zwingle; somewhat poorly drained (Typic Albaqualf). Slight 

depressions on stream terraces in Wisconsin and Missis

sippi River Valley; developed in 15-30 inches of silty 

sediment over calcareous lacustrine clay. 
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SOIL REGION 8 

Soil of the Southeastern Upland 

Complex glacial and bedrock geology make this region 

one of great variability. The Niagara and Magnesian cuestas 

form the highland rigges with the lowl~nd of ~he Rock River 

and Lake Winnebago intervening (Martin, 1965). This region 

contains the Kettle Moraine with its assorted topography, and 

large expanses of rolling ground moraine with drumlin fields 

of internation fame. Although the overall relief is generally 

low, hundreds of large and small wetlands are pr~sent~ They 

can be found as small perched areas high on the terminal 

moraine or as broad, far-ranging flats in outwash and glacial 

lake .beds. These landform characteristics as well as the 

sometimes very clayey and/or dense glacial tills make a region 

where extreme care must be used when planning any development 

that can be affected by inadequate soil drainage. 

On the two-thirds of this region formed from glacial till, 

perched water tables are common especially in late winter and 

early spring (Hole, 1976). The outwash areas show the level 

of ground water when small depressions are wet in on otherwise 

well drained landscape. Lacustrine deposits, in Region B, 

with their fine soil materials and low landscape positions 

con pose a serious problem at any time. 

Most of this landscape is estimated to be around 13,000 
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years old (Bryson & Wendland, 1966) except the southwestern 

corne r which i s probably a round 20,000 year s old (Black , 1970) . 

It is interesting to note from a percent clay distri

buti,on map (O...,ens, 1968) that the percent clay decreases from 

25-80 percent in the Lake Michigan and Lake Winnebago Counties, 

to 10-15 percent in most of Rock, Jefferson and Dodge Counties, 

to 0~5 percent in Green, Dane and Columbia Counties. Those 

counties with a high clay content received their soil parent 

materials from the Lake Michigan Lobe and the other from the 

Green Bay Lobe. This clay content is very important from the 

standpoint of internal drainage and stability of a soil. 

Fig.32. Photo B1: Standing water on ground moraine in slight 
depression: note crop damage and drainage ditch, 

In Fond du Lac County the poorly drained Pella (Typic 

Haplaquoll) can often be found in upland depressions of ground 

mor a ine. Wi de de pre s sional areas of lacustrine plains o f ten 

have the somewhat poorly drained Virgil (Udollic Ochraqualf) 

and betwe en the numerous drumlins can be found Lamartine, a 
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somewhat poorly drained Aquallic Hapludalf. There are also 

soils formed from the Richmond Shale, such as the Beecher, a 

somewhat poorly drained Udollic Ochraqualf {Link et al., 1978). 

Rock County, conversely, has relatively little problem 

with wetness. Here there are some wet soils; like the poorly 

drained Sebewa {Typic Argiaquoll) and the somewhat poorly 

drained Kane {Aquic Argiudoll) found in outwash areas that 

have a shallow water table {Fig. 37). Some old glacial lake 

basins will have poorly drained soils like the Mahalasville 

{Typic Argiaquoll) and some lacustrine deposits {Fig. 36 ) 

will have the poorly drained Colwood (Typic Haplaquoll) among 

others (Engle et al., 1974). 

Racine and Kenosha County have finer textured tills and 

a great deal of end moraine, ground moraine, and pitted out

wash. Twenty percent of these two counties is inadequately 

drained. Much of the soil is very clayey in this part of 

Region B, and a great deal of its parent material was derived 

from the Richmond Shale of Lake Michigans's bed ('~ink et al., 

1970). 

The well drained soils in the western part of the counties 

were formed by deposits of glacial meltwaters, but even here 

the deeper depressions may contain organic soils :ike the Ogden 

and Palms, both Terrie Medisaprist, as well as the Rollin 

(Limnic Medisaprist) (Link et al., 1970). 

In these counties the concept of the catena is especially 

evident. Drainage of soils formed in the clayey glacial tills 

will vary dramatically with position on the slope. An example 



70 

of this (Fig. 35) is the well drained Morely found high on 

the slope with the somewhat poorly drained Blount (Aerie 

ochraqualf) on the foot slopes and the poorly drained Ashkum 

(Typic Haplaquoll) in the low depressions and drainageways 

(Link et al., 1970). 
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Fig. 33. Photo 82: Topographic map from the some area as 81 . 
Note the random wetness in the slight depressions. 

Another county offered as an example is Waukesha; 

although this is a generally well drained county (Steingraeber 

et al., 1971), parent materials and topography vary markedly . 

Lake plains, outwash plain and kettle moraine, both well and 

poorly drained, moronic areas, bogs and drainageways occur 

throughout the landscape. Soils such as the somewhat poorly 

drained Martinton {Aquic Argiudoll), Manawa, a somewhat poorly 

drained Aquollic Hapludalf and Pella, a poorly drained Typic 

Haplaquoll as well as organic soils are common inclusions. 

Broad d e pressional flats can harbor the poorly drained Pella 

and even the steep slopes of the Kettle Moraine can have sharp 
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depressions where organic soils, such as the Houghton can be 

found. Walworth County has similar conditions and soils. 

Examination of topographic maps for this region reveal 

several patterns that can be useful when kept in the p~oper 

perspectives: 1) Broad level areas can be expected to be 

outwash or old lake bed deposits. These are often found in 

low positions in the landscape and a shallow water table is 

common. Due to this low position, the water table, ~nd the 

possibility of tight soils and flooding, extreme care must be 

taken to insure compatible development. These soils can be 

fertile, but permanent structures will have to be specially 

designed to avoid or withstand water related damage. 2) Pitted 

outwash, when low, can often be -wet · and when elevated is usually 

well drained, but perched conditions can exist so proper 

testing is necessary; examples #7 and #12 show this well. 

Fig.34. Photo 83: Standing water in on upland position 
Kettle ~loraine aroo near Mauthe Loko. 
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3) Ground moraine can always be expected.to be well drained 

on high slopes, but any depressional areas or large flat 

expanses whether or not in an elevated landscape position are 

likely to be wet. These ore dense, tight soils and internal 

drainage is limited. When adaquately drained these soils 

are stable and fertile, but septic system failures will be 

common if the system is not properly constructed. 4) Terminal 

or end moraine; this rugged landscape harbors some of our most 

scenic sites and offers large areas of land for development, 

but on-site testing is necessary as impeded drainage on a small 

and sporadic scale is common. Lenses of stratified material 

are often at the base of the problem. Except for the organic 

soils of depressions, most of the soils will be stable and 

can support roads or buildings if the slopes are properly 

accounted for. 

This is a beautiful region with fertile soils and 

productive farms. Urbanization is at its maximum in this 

part of the state and the questions of proper land use are 

complex and persistent. Understanding the drainage conditions 

can be a major step to wise and proper development. 



73 

LANDFORMS OF SOIL REGION 8 

Figure 35 THE LAKE MICHIGAN LOBE SUBREGION 

Upland depression 
• • • , ; CJ l (Blount) -· ..... "'-- ..:._ - . 

0 \ I ---- --· ~ 0 , 0 .• . , 
Low level depressions 

! (Ashkum) 

II ' 

p 

· Silty clay-loam . . . • till " . ... ... --~-..a- ,__,.__ • 
. . ·. :' . • . 0 .. . . • . , ' 

0 
0 . 0 . p . 

0 . .. o ...... : o• · ... o · . .. · .. o • 0 l 

The dense tills of the Lake Michigan Lobe can cause limited drain
age in depressions and large level areas. This is common in 
Racine and Kenosha counties. 

Water table ------

Figure 36 THE GREEN BAY LOBE SUBREGION 

"''i'"\' 
} ' \o 

Dry uplands 
Silty soils 

~Glacial lake ... -- .. ~-~ ·- · .. 
Pitted outwash-

.. , •. , , . . . ·., . . . . . . plains l (Pella) __ . ..,.........., .... ~ .... ..._ . •'* . 
. . . . . . . . . . • - :-' .··~~~~~~~-:s-:-and-y l-oam-t·-~·11 -

· ·· . Loamy till' ·. · · .· • 
' • • I ' • . . . " 

r ·· ·. 
: . :·.· . _,·. ,·,. ,,. . .. . : .. · , · .·. ·. : ~· ·~_ P . .·. .. 

The coarse tills of the Green Bay lobe are only wet where the 
wo-t-e~ t-abl-e- is n~or-th-e surf-a-ee. 

Figure 37 OUTWASH, MORAINE · AND DRUMLIN LANDSCAPE 

with 

Wet 
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.~ 0 : .!-::-
:.:- .. - -: : - - I ... · ·~ 0 .... 

Loamy glacial till " . , . 
II • " Stratified .. . . . .. . . 
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Composite of landforms showing changes in droinaqe as related 
to variations in glacial materials. 

·- Ill' .. 



Table 6. INTERPRETATIONS OF WETLAND TOPOGRAPHIC POSITION 

FROM MAPS OF SO_IL REGION 8 

Data: 

Sample H 
Quadrangle 
Location 
County 

#1 
Mazomanie 
T. 9N. , R. 6E. 
Done County 

#2 
Middleton 
sect. 22 
T • 7N • , R • 8E • 
.Oan6 County 

#3 
Franksville 
NW-!- sect.16 
T.4N.,R.22E. 
Racine Co. 

//4 
Franksville 
sect. 28 
T. 4N. , R. 22E. 
Racine Co. 

Shown as 
wet on 

to2_o., map 
Yes No 

X 

X 

X 

X 

Findings in the field and from 
Soil Survey Reports 

Outwash: This is a level area near 
the Wisconsin River. It is a poorly 
drained landscape with many drainage 
ditches present. Marshan, a poorly dr. 
Typic Haplaquoll, and Slater, wet 
variant, a poorly drained soil, are 
present at this location. 

Cannot be specific about landform. 
This is a rolling landscape and wet 
soils are found at elevations 
differing by 40 feet from center to 
NEf of section. Radford,. a somewhat
poorly drained fluventic Hapludoll 
is a wet soil found in this location. 

This is gently rolling 1round moraine 
with the poorly drained Ashkum (Typic 
Haplaquoll) and somewhat poorly 
drained Beecher (Udollic Ochraqualf) 
present. This area was observed as 
wet, two days after a rainstorm. 

Level ground moraine; depressions are 
not evident on topographic maps. The 
very poorly drained Ogden Muck, a 
Terrie Medisaprist, poorly drained 
Ashkum and Houghton Muck, a Typic 
Medisaprist are present as shown on 
the topographic map. 
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Data: 

Sample # 
Quadrangle 
Location 
Countv 

-#5 
East Troy 
Majority of 

Area. 
Walworth Co. 

#6 
East Troy 
sect. 26,27, 

28 
Walworth Co. 

#7 
East Troy 
sect. 31,32, 

36 
Walworth Co. 

#8 
Lake Mills 
sect. 45,32, 

33 
T. 7 & 8N., 

R .13E. 
Jefferson Co 

#9 
Watertown 
Entire Quad. 
Dodge & 

Jefferson 
County 

#10 
West Bend 
NEf NE-{-
T • 1 2N , R • 19E . 
washington 

County 

Shown as 
wet on 

+nnn mnn 

Yes No 

X 

X 

X 

X 

X 

X 
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Findings ·in the field and from 
Soil Survev Reoorts 

Pitted outwash: Lakes and wetlands 
reflect the water table level. 
Good deal of Marsh and Houghton. 

Pitted outwash: Level area, wet 
with drainage ditches. 

Pitted outwash: Rolling and hilly, 
all well drained. 

Ground morain~: Drumlin field drain 
ageways are wet between drumlins. 
SW area is wet lacustrine deposits. 
The morainic Uplands are generally 
not wet, but some small lakes do 
exist. 

Ground moraine drumlin field. 
Uplands are well drainej and inter
fluves as well as broader areas 
between drumlins ore wet. 

Moraine: A small depression is wet, 
but is not shown on the topographic 
mop. The soils present were Pella, 
poorly drained (Typic ~oploquoll) 
and Colwood poorly drained (Typic 
Haploquoll). 



Data: 

Sample # 
Quadrangle 
Location 
Countv 

-Ill 
West Bend 
NEt swt 
sect. 24 
T .12N, R .19E 
Washinton 

County 

#12 
West Bend 
sect. 19,24, 

25, 26, 30 
T. 12N. , R .19 

& 20E. 
Washington 

County 

#13 
East Troy 
T. 4N. , R .17E. 
sect. 13 
sect. 14 
sect. 15 
sect. 16 
sect: 9 
sect. 10 
Walworth Co. 

#14 
East Troy 
sect. 19,20, 

21 
T.2N. ,R.l5E. 
Walworth Co. 

Shown as 
wet on 

topo. map 
Yes No 

X 

X 
X 
X 
X 
X 
X 

X 

X 

76 

Findings in the field and from 
Soil S_un~_e_y_ B.e...o.o_rt s 

Moraine: Wet depression is not 
shown on topographic map. The 
poorly drained Radford (Fluventic 
Haplaquoll) was present. 

End moraine: Perched lakes at all 
levels. Not all upland depressions 
are wet. This area borders a lacus
trine deposit, so some clay layers 
may be present in the profile. 

Wet in Wt at 810 feet. 
Wet in center at 840 feet. 
Wet in bottom at 850 feet. 
Wet in M~~ of M~t at 920 feet. 
Major drainageway at 850 feet in 
section 9 and 10, but only t mile 
north, sect. 16 is wet at 920 feet. 

Soil survey shows many scattered wet 
spot indicators present. in the well 
drained Fox and Casco soils. These 
wet spots may be very small depres
sions near the water table. 

Outwash: Wet depressions in well 
drained soils. 



Table 8. 

EXAMPLES OF WET SOILS AND THEIR I,.ANDSCAPE POSITIONS 

SOIL REGION 8 

Soils Formed on Moraines of Sandy Till 

Ashippum; somewhat poorly drained (Aquollic Hapludalf). Found 

on slopes of 1-12 percent on moraines of sandy glacial 

till; can be found higher than expected due to seeps on 

slopes; solum is 20-40 inches thick in 10-20 inches of 

silt over highly calcarious sandy loam glacial till. 

Beecher; somewhat poorly drained (Udollic Ochraquall). Found 

on gently sloping uplands. 

Elburn; somewhat poorly drained (Aquic Argiudoll). On 0-7 

percent slopes on glacial drift plains; solum 45-60 

inches thick in loess over sandy loam glacial till over 

outwash. 

Kendall; somewhat poorly drained (Aerie Ochraqualf). On foot

slopes and in slight depressions on glacial moraines on 

slopes of 0-5 percent. 

Mingo; somewhat poorly drained (Aerie Ochraqualf), On glacial 

moraines of 0-2 percent slopes: solum is 45-60 inches 

thick in loess over sandy loam to loam till. 

Nenno; somewhat poorly drained (Aquic Argiudoll). On glacial 

moraines with slopes of 0-5 percent: the solum in 12-20 

inches thick in silt over dolomitic sandy loam glacial 

till. ------- -----
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Soils Formed on Moraines of Clayey Till 

Ashkum; poorly drained (Typic Haplaquoll). Found on nearly 

level depressions on glacial moraines; solum in 30-40 

inches thick in less than 15 inch loess over calcarious 

silty clay loam glacial till. 

Blount; somewhat poorly drained (Aerie Ochraquolf), On slopes 

of gently rolling till plains; 20-40 inches thick in 

less than 20 inches of silt over silty cloy loam to cloy 

loam glacial till. 

Brookston; poorly drained (Typic Argiaquoll). In depressions 

on glacial till plains~ solum in 30-45 inches thick in 

2-3 feet o~ silt over loam to silty clay loom glacial 

till. 

Elliott; somewhat poorly drained (Aquic Argiudoll}. On till 

plains, slopes of 1-3 percent; solum is 20-45 inches 

thick over loess over dolomitic silty clay loam to cloy 

glacial till. 

Manawa: somewhat poorly dr6ined (Aquollic Hopludclf). Found 

on gla~ial moraines with slopes of 1-12 percent. 

Mequion; somewhat poorly drained (Udollic Ochraqualf), Found 

on glacial moraines with slopes of 1-6 percent; solum 

20-40 inches thick.in silt over silty clay loam glacial 

till. 

Organic or Lacustrine Soils 

H~ughton Muck; very poorly drained (Typic Medisoprist). In 

-----
···- ___ bogs and depr:E!ssion~ _ O!" _ g_l~ci_ollgnds_cap_e_s • ____ -· __ 
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Ogden Muckey Peat; (Terrie Medisaprist). Found in slight 

depressions on Valders drift. 

Palms Muck; very poo~ly drained (Terrie Medisaprist). Found 

±n- depressi-ons -in V}aciol ctrtn areas. 

Rollin Muck; very poorly drained (Limnic Medisoprist). Found 

in nearly level old lake basins; they ore underlain by 

marl at 16-45 inches. 

Del Rev; somewhat poorly drained (Aerie Ochroquolf). Found 

in slight depressions on gentle slopes bordering wet

lands; 25-35 inches solum over sandy loam over glacio

lacustrine silts and cloy. 

Pella; poorly drained (Typic Haplaquoll). On level glacial 

lake plains; solum in 40-54 inches thick over dolomitic 

sandy loam or loam till. 

Moholasville; poorly drained (Typic Argiaquoll). Found in 

flood plains, droinogewoys and depressions on lacustrine 

plains. 

Martinton; somewhat poorly drained {Aquic Argiudoll). Formed 

in old glacial lake beds. 

Soils Formed on Outwash Deposit 

Fobuis; somewhat poorly drained {Aquic Argiudoll). On glacial 

outwash plains; solum in 12-20 inches thick over loam 

over coarse outwash. 

Marshon Loamy; poorly drained (Typic.Haplaquoll). Found on 

outwash plains and terraces. 
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Sebewa; poorly drained {Typic Argiaquoll). Outwash plains 

and terraces. 

Tedrow; somewhat poorly drained {Aquic Udipsamment). On 

u-g-lo~i~ le-ke beaches, -sand dunes, antt outwash-plains; 

solum is 24-54 inches thick in deep outwash and sand 

dunes. 

~; poorly drained {Typic Haplaquoll). Depression·in out

wash plains; 20-42 inches of silt over calcarious sand 

and gravel outwash. 
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SOIL REGION C 

Soils of the Central Sandy Uplands and Plains 

The central sandy region of Wisconsin seems at first to 

be rather monotonous. This is because about eighty percent 

of the land area is nearly level to undulating {Hole, 1976). 

There are some sandy terminal moraines in the east and a few 

isolated buttes, but this adds only episodic diversity to the 

outwash and lacustrine plains (Fig. 42 & 43). Although Region 

C does not consist of wetlands, there are many bordering and 

interspersed within it. This produces a more balanced and 

enjoyable landscape, with a greater variety of plant and ani

mal life. Almost the entire region is underlain by Cambrian 

sandstone (Bean, 1949). 

The soils are well to excessively drained with only 

about five percent having wet conditions {Hole, 1976). The 

wet soils that are present owe this wet condition, in most 

cases, to one of two major factors: 1) a depression in the 

plain that encounters the water table, or 2) very fine lake 

deposits that inhibit drainage and are often covered by 

glacial outwash, peat or alluvium (Martin, 1965). These soils 

are commonly found in low landscape positions. Due to the 

level nature of the outwash plain the merging of Soil Region J 

into Region C can go almost unnoticed by the casual observer. 

Changes in agricultural use, such as pasture instead of row 
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crops and the presence of both large and small drainage ditches 

give notice of the change. 

The water table con cause some serious problems in this 

region and must be considered when planning for development. 

With the sandy nature of the soils and with the water table 

often only six or eight feet below the surface, limitations 

for buildings and septic systems are slight in most cases. 

But there is a potential for rather drastic water table fluc

tuations as the small city of Plover, in Portage County, found 

in 1972. At that time many basements became large wells, and 

back yards became unwanted wetlands. Borrow pits and other 

manmade lakes along Highway 51 in Portage County, show very 

graphically just how close to the surface water actually is. 

(Photo Cl, C2, & Fig. 43). 

The United States Geological Survey monitors 204 obser- .. 

vation wells in the - state to determine ground water trends. 

One such well, number fifty-nine, in the sand plain of Portage 

County shows how the water table can vary as much as five feet 

in one year (Erickson, 1972). 

I have often heard concern expressed over the ability 

of sandy soils to adequately treat septic waste, when the 

seepage bed is installed where the water table is only five 

feet from the surface, the minimum allowed by law. In talking 

to Dr. Jerry Tyler (personal communication 1979), who is 

presently doing research in this field, I learned that two feet 

of sand is adequate for septic treatment. Of course highly 

concentrated sources, like feed lots, and some soluable 

nutrients, such as nitrates may indeed still cause problems. 
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If the water table should rise or if the doses of septic 

effluent are too heavy and frequent it is possible for bac

teria to move under saturated conditions (Bouma, 1974). The 

nitrates can present problems if they migrate below the level 

of microbial activity for then they can persist and become 

contaminants in local well water. Levels higher than ten 

parts per million, a standard set by the Public Health Service, 

have been found to contribute to an oxygen deficiency in the 

blood called Methemoglobemia (Foth & Turk, 1972). The village 

of Whiting now has a problem with high -nitrate levels in 

their well water supply. 

Fig.39. Photo C1: Lake Clor-Re, oman-mode lake surrounded by 
Freedom and Pearl soils: This shows the water table level. 

Keeping in mind the two primary soil indicators that 

reflect a poorly drained condition, mottling and gleying, an 

interesting phenomenon should be mentioned. Due to the 

droughty nature of the excessively drained soils, vegetative 

growth in non-irrigated areas may be minimal. This limits the __ __ 
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organic matter available for microbial activity. Without the 

respiration of these microbes, oxygen is not removed from the 

water and so reduction is not accomplished. Hence, the soil 

may be oxidized even though saturated with water for long 

periods of time (personal communication, R. Corey 1979). 

Oxidation may also occur in a saturated soil if ground water 

has a high oxygen content and is moving through the soil. 

These conditions are not uncommon, but due to the depth at 

which they occur, they are seldom seen. Presumably though, 

they may occur in any excessively drained area where vege-

tative grow~h is sparse. 

Fig, 40 Photo C2: Lake Pacawa, a man-made lake surrounded by 
Richford soils. 

A brief look at some of the counties of this region may 

be of use in determining what drainage conditions to expect. 

Two thirds of Adams County is sandy (Whitson, 1924) and is 

described as plain with sandstone mounrls. Here one of the 

more prevalent wet soils, the Newton a poorly drained Typic 
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Humaquept, is found on the glacial outwash and lake plains 

(Hole, 1976). This soil is of te n draine d and used for crops. 

Juneau County has numerous inclusions of peat soils and some 

large meadows which are subject to flooding (Whitson, 1914). 

These are often the Newton Series. This is most prevalent 

near the Wisconsin River. Wood County has only its• south-

east corner in Region C. Here the Meehan, a somewhat poorly 

drained Aquic Udipsamment is an associate with the excessively 

drained Plainfield and moderately well drained Friendship 

series on the outwash plain (Bartelme, 1977). Even the 

Friendship has seasonally high water tables at 3-5 feet • 

... ' ,. ~ 

... 
.710" 

-- - ---------

Fig. 41 Photo C3: Topographic map from area of C1 and C2 shows 
the depth to the water table. 

Most of Marquette County's soils are also formed in sand 

and relief plays the greatest role in wetland occurence by 

r e gu l at ing the d e pth to ground wat e r. The r e are, howe ver, 

i s olated lacustrine basins that have loamy surface textures, 

but lacustrine silt and clay beneath. An example is the 
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poorly drained Colwood, a Typic Haplaquoll and the Mosel, a 

Aquollic Hapludalf. The Granby, a poorly drained Typic 

Haplaquoll, is found in the sand plains with ground water at 

or near the surface for extended periods. This soil occurs 

throughout Marquette County. Finally, in the lowlands can be 

found such organic soils as the Adrian, a Terrie Medisaprist 

and Rollin, a Limnic Medisaprist (Schmude, 1975). 

Portage County has extensive tracts of sand plain in 

Region C and some area of sandy end moraine. Around the city 

of Stevens Point can be found several examples of wet condi

tions. Just north of the city the somewhat poorly drained 

Point, an Aquic Glossoboralf formed in loamy deposits and 

residuum, occurs. In the loqm~ sands and fin~ san~y lacustrine 

deposits, the poorly drained Dancy, an Aerie Glossoqualf, is 

sometimes present. The Point and Dancy soils are examples of 

wet soils that owe their high water table to impermeable bed

rock at a shallow depth. The poorly drained Rosscommon, a 

Mollie Psammaquent, can be found in depressions on the sand 

------n-kt-i n fGt t-e-l"', 19T-8}. 

Using the topographic maps to predict wetness in this 

region can be quite useful. Due to the flat nature of the 

landscape and permeability of the sands, depressions that show 

open water or wetland symbols will i~dicate the general ele

vation of the water table in that area. Drainage ditches and 

streams such as the Little Plover River also show the water 

table levels. When in the fine lacustrine materials the water 

table is still the major influencing agent, but these soils 

can have slow internal drainage as well. The depths to the 
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water table do change with the season and years, so any level 

should not be considered permanent. Mottling can be used to 

indicate prior ground water levels when interpreted by a soil 

scientist experienced in identifying mottles in the sandy soils. 

The colors are often are more subtle and less obvious (Hole, 

1976) so experience is necessary. 

Because the soils are so permeable and the water table 

so close to the surface (3-10 feet) microrelief plays an 

important role in soil drainage; a difference of only a few 

feet can change the drainage class and so the limitations. 

Central Wisconsin's population is growing at an ever 

increasing rate. Level land, suitable soils for construction 

and an abundant, high quality water supply make this a prime 

area for development. But the potential threat to the ground 

water resource as well as the developments themselves must be 

well understood. Feedlots, industrial waste, improper fertil

ization, septic waste and landfill sites can all contribute 

contaminants to the ground water supply if not properly 

located and controlled. The relative. values of development 

versus the potential threat to the environment must be 

thoroughly understood before work starts. 
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LANDFORMS OF SOl L REGION c 

Figure 42 GLACIATED TERRAIN FOUND IN 

EASTERN PART OF REGION 
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Table 8. INTERPRETATIONS OF WETLAND TOPOGRAPHIC POSITION 

Data: 

Sample # 
Quadrangle 
Location 
County 

#1 
Whiting 
NWf 
sect. 23 
T . 23N. , R. BE. 
Portage Co. 

1/2 
\"/hit in~ 
SEf NE-:;r 
sect. 34 
T. 23N, , R. 8E. 

#3 
Blain 
Entire Quad. 
Portage Co. 

~ROM- MAPS. GFU SGU. REGION £ 

Shown as 
wet on 

topo. map 
Yes No 

X 

X 

X 

Findings in the field and from 
Soil Surve~ Re~orts 

Outwash plain: Depression in 
subdivision is wet at 10 feet; 
surrounding soil is Friendship, 
depression is Meehan. 

Outwash plain: Depression is wet 
at 10 feet with Markey Muck 
present. 

The entire quadrangle shows water 
to be present only in depressions 
that encounter the water table. 

Further sampling only supports these findings. When in 

the sandy moraines, no wet areas were found and when in the 

lacustrine deposits, large expanses of wet land were s·hown on 

the topographic map. 

90 



Table 9. 

EXAMPLES OF WET SO~L-~_ AND THE~R_ !-ANI?~~PI:: PQSITI_QNS 

SOIL REGION C 

Soils of Coarse Permeable Sands 

Dancy; poorly drained (Aerie Glossoqualf). Found in depres

sional and level sites on rock controlled landscapes; 

20-40 inches of snady deposits over acid, clayey, mica

ceous, granitic residuum. 

Granby; poorly drained (Typic Haplaquoll). Found in lowland 

plains. 

Meehan: somewhat poorly drained (Aquic Udipsamment). Sandy 

soils in outwash plains. 

Morocco; somewhat poorly drained (Aquic Udipsamment). Found 

on level glacial outwash and lake·plains; sandy material 

8-15 inches deep in acid, glacial outwash sand. 

Newton; poorly drained {Typic Humaquept). Found on nearly 

level glacial out~ash and lake plains; 24-36 inch deep 

solum developed in acid glacial outwash sand; may have 

"bog iron ore" concretions. 

Point; somewhat poorly drained (Aquic Glossoboralf). Found in 

upland positions in loamy deposits over loamy residuum 

from granitic rock. 

Seckler: somewhat poorly drained {Aquic Argiudoll). Found on 

glacial outwash plains in the driftless area with slopes 

of 0~5 percent; solum is 24-40 inches thick and developed 
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in loamy material over acid glacial outwash sands: has 

reddish iron concretion scattered throughout. 

Shiffer; somewhat poorly drained (Aquollic Hopludolf). Found 

on gtac±a-l outwasn ph:rinsr -s~lum ts zo-~~ incnes tnTck 

over acid sand and grovel glacial outwash. 

Roscommon Muck; poorly drained (Mollie Psommoquent). ~-1ojor 

drainogewoys and depressions in the sand plain. 

Soils Primarily of lacustrine Origin 

Colwood; poorly drained (Typic Haploquoll). Found in lowland 

drainageways and old lake basins. 

Moseli poorly drained (Aquollic Hapludalf). Nearly level and 

gently sloping areas. 

Wyeville; somewhat poorly drained (Aquic Arenic Hapludalf). 

Found in depressions in old lake plains; developed in 

20-40 inches of sandy deposits over acid clayey glacio

lacustrine deposits. 
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SOIL REGION D 

Soil of the Western Sandstone Uplands, 
Valley Slopes, and Plains 

Soil Region D covers a large area, 3.3 million acres, of 

which, eighty percent is hilly to rolling (Hole, 1976) (Fig. 44). 

This is a more mature landscape of less relief than Soil 

Region A, (personal communication, C. J. Milfred, 1978) with 

very little of the liMestone cap still remaining. The loess 

cover is thin and often absent, and the bedrock is almost 

totally Cambrian sandstone (Bean, 1949). Because of the 

sandstone parent material and lack of extensive loess deposits, 

ninety percent of the soils in this region are well to exces-

sively drained (Hole, 1973). The steep slopes and shallow 

bedrock produce severe and very severe iimitations for on-site 

sewage disposal and urban development (Hole, 1973). 

The only major areas of poor drainage conditions occur 

in the northeast part 0f the region. In northeast and south-

east Eau Claire County, west central Clark County and the 

northeast border of Jackson County several ~omewhat poorly and 

very poorly drained soils are found · even in upland positions. 

Here the Merrilan, a somewhat poorly drained Aqualfic Haplorthod; 

the Elm Lake, a poorly drained Typic Haplaquent; and the 

Fairchild, a somewhat poorly drained Aqualfic Haplorthod, can 

be found. All of these soils have a tight subsoil formed from 

shaley weathered sandstone, causing their drainage problems 
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(Thomas, 1977). In Jackson County the sh6ley Potsdam sandstone 

has given rise to the poorly drained Vesper (Whitson, 1923) 

a Humic Haplaqujnt. Buffalo County's soils in Region Dare 

almost totally without drainage problems except in the drain

ageways (Thomas, 1962) and Dunn County has little problem, 

even on the broad, loess covered uplands (Wing, 1975). 

When looking at the Eau Claire County Soil Survey Report, 

(Thomas, 1977) it became quite evident that Elm Lake, Fairchild 

and Merrillan soils were very prevalent in the northeast and 

eastern parts of the county. The topographic maps for these 

areas were only available ~i n the 1:62,500 scale and did not 

show any wetness or patterns of wetness except in the peren

nial drainageways and some Markey Muck associated with them. 

In Juneau County only the southern one quarter is in Region D 

and only the drainageways have significant drainage problems 

('llhitson, 1914). 

Fi.g.45. 
areas of 
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Photo 03: The gently rounded hills and sandy soils of 
this region are seldom wet. 

Those parts of La Crosse and Trempeleau Counties in 

soil Region D are very similar in topography to much of 

Region A. The drainage problems are almost indentical, but 

Region D has even less acreage and fewer types of inadequately 

drained upland soils (Langton & Beatty, 1960). 

In a broad band across the southeastern Clark County and 

throughout the center of Wood County is a large area of nearly 

level to und~lating landscape. Here the water table is often 

near the surface. The Kart, a somewhat poorly drained Aquic 

Glossoboralf and Vesper, a poorly drained Typic Humaquept have 

formed in the silty covering over shaley sandstone (Fig. 50). 

In this area the topographic mops show brood patterns of wet-

ness and the line between Soil Region J and D becomes rather 

nebulous. This is tho largest concentration of wet soils in 
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the region. 

From this discussion it is evident that the topographic 

maps cannot be relied upon for an accurate picture of the 

internal drainage in this region. This is a primarily well 

drained region and the inadequate drainage is limited to a 

few small, scattered areas as well as one large area in Clark 

and Wood Counties. The areas of Fairchild, Merrillan, and 

Elm Lake (samples #7 & 8, Fig . 48 & 50) are wet, but not repre

sented on the maps. Conversely the Kert, Vesper, and Veedum 

association in the larger and wetter landscapes, such as the 

east-west oriented, central one third of Wood County are shown 

as wet. The primary reason for the impeded drainage in these 

areas is due to the presence of tight sub-soil material formed 

from the shaley sandstone and old glacial drift deposits. 

When in those areas of inadequate drainage, the limi

tations to development are severe. These wet soils will be 

less "stable with frost heave, shrink-swell and a high water 

table as the major problems. Utility routing, road construc

tion and building will be adversely affected and maintenance 

will be high. Severe and very severe limitations for septic 

system filter ·beds make residential development difficult. 

These soils are acid, wet and slow to warm in the spring. 

With liming and surface drainage they can become productive 

cropland. They are also well suited to wildlife habitat and 

sound planning should always consider this potential. In 

this region the major problems are caused by steep slopes and 

highly erodable soils. From this standpoint residential 

development and other construction must be controlled because 
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as photog r a ph D2 shows, missmanagement can still cause drain-

a ge p r obl ems eve n i n the sandy soils. 

Fig. 47, Photo 02: A very ~imite~ area of impeded drainage caused 
by surface dra1nage 1nterfere nce from the road, 

Those areas of old ground moraine in the eastern po r t i ons 

of the region and those where the sandstone bedrock is shaley 

will be the major problem areas of wet soils. As stated 

earlier this is a small portion of the region, but the problems 

are often severe. Because of the complex ecology of wetlands, 

soil scientists, ecologists and engineers must all be consulted 

in order to provide a sound plan of development. 
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LANDFORMS OF SOIL REGION 0 
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Table 10. INTERPRETATIONS OF WETLAND TOPOGRAPHIC POSITION 

FROM MAPS OF SOIL REGION D 

Data: 

J! Sample 7f 
Quadrangle 
Location 
County 

#1 
Pittsville 
Entire Quad. 
Wood County 

Shown on 
wet on 

topo. map 
Yes No 

X 

#2 
Pittsville 
sect.l5 center X 

.&. southern 
bo.rd.er 

T • 21 N • , R • 3E • 
Wood Countv 

#3 
Pittsville 
sect. 15, low 

areas in wt 
T.21N.,R.3E. 
Wood County 

#4 
Pleasantville 
Entire Quad. 
Trempealeau 

County 

X 

X 

Findings in the field and from 
Soil Survey Reports 

Lacustrine: This is nearly level 
land formed from the deposits of 
glacial Lake Wisconsin. Water is 
at or near the surface all over the 
map. The Yellow and Hemlock Rivers 
show extreme meandering. Bluffs 
are present in the sw+ of quadran
gle. Drainage ditches and cranberry 
bogs are common. 

Sandpits in Plainfield sand. 

An area of Dawson muckey peat is 
located here. 

Driftless area: This part of the 
region resembles Region A in topo
graphy, but is somewhat less steep 
and has more rounded ridges. River 
bottoms and low drainageways are the 
only wet areas. Observation of this 
area showed occasional impeded 
drainage (Photo 02). 

100 



Data: 

Sample # 
Quadrangle 
Location 
County 

#5 
City Point 

Sliown on 
wet on 

topo. mop 
Yes No 

Entire Quod. X 
Wood & 

Jackson Co. 

#6 
Tamarack 
Entire Quod. X 
Trempealeau 

County 

#7 
Cadott 
sect. 31, 32 X 
T .26N. ,R.6\.'/. 
Eou Claire Co. 

#8 
Stanley 
Entire Quad. X 
T .26N. ,R.SW. 
Eau Claire Co. 

1/9 
Cadott & 

Stanley X 
Entire Quad. 
Eau Claire Co. 
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Findings in the field and from 
Soil Survey Reports 

Outwash plains: Very wet with 
some outliers and bluffs. Sand
stone bedrock is less than 4 feet 
deep. 

Driftless area: Steep rounded 
relief of valleys and ridges. 
Wetlands ore on stream bottoms and 
terraces. Some artificial ponds 
on hillsides. 

Sandstone and shale residuum are 
present here. Fall Creek, Fair
child and Merrillan soils are 
present, but with no indication on 
topographic map. 

The drainageways are shown as wet 
with Markey Muck, but Elm Lake and 
Fairchild soils are present with 
no indication on topographic map. 

No upland positions are shown as wet 
on the topographic map, but Soil 
Survey does show wet soils. 



Table 11. 

EXAMP-LES OF WET SOILS ANO TW&m.~ PGSIT!GNS 

SOIL REGION D 

Permeable Soils with High Water Tables 

Crown; somewhat poorly drained (Aquic Eutroboralf). Found on 

outwash plains, flats and depressions; solum is 16-20 

inches thick in loam over sand and gravel outwash. 

Newson: poorly drained (Humaqueptic Psammaquentf. Found in 

slight depressions on nearly level stream terraces. 

Soils with Perched Water Table Due to Dense Subsoils 

Elm Lake; poorly drained (Typic Haplaquept). Found on slopes 

of 2 percent or less, in slight d~pressions on level 

areas; solum is 1-3 inches thick in sandy sediment. 

Fairchild~ somewhat poorly drained (Aquic Haplorthod). Found 

on low ridges and swales: underlain by sandstone and 

shale bedrock. 

Kert: somewhat poorly drained (Aquic Glossoboralf). Found on 

undulating to nearly level uplands of l-6 percent slope; 

solum is 24-50 inches thick in silt over shaley sandstone. 

Merrillan: somewhat poorly drained (Aqualfic Haplorthod). 

Developed in coarse loamy material over clayey residuum 

from sandstone and shale bedrock. 

Veedum; poorly drained (Typic Humaquept). Found in depressions 
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Veedum {continued) 

on sandstone uplands and drainageways; formed from 

interbedded sandstone and shale. 

Founa rn srignt 

depressions on nearly level sandstone upland; formed 

from interbedded sandstone and shale. 
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SOIL REGION E 

Soils of the Northern and Eastern Sandy and Loamy 
Reddish Drift Uplands nnd Plains 

Most of Soil Region E lies in the eastern one-half of 

Marinette, Oconto and Shawano Counties; the northern one-

third of Outagamie; and almost all of Door County, with some 

minor overflow into Kewaunee, Menominee, Waupaca and Brown 

Counties. This is predominantly Valderian drift; and west of 

Green Bay it is one hundred to two hundred feet thick, while 

east of Green Bay the drift is very thin over bedrock. This 

blanket of drift has modified much of the original topography 

to one of low relief. The entire region has slopes of less 

than twelve percent, ~lith half less than six percent and one 

fourth less than three percent (Hole, 1976) (Photo E1 ). 

Soil textures in this region vary widely, but the looms 

and sandy looms are dominant. This is in contrast to the 

sandy textures of Regior G to the west and the clayey soils of 

Region I to the south (Hole, 1976). Another observable feature 

is soil color. Soils of Region E appear pink, rather than 

brown like the soils of Region G or red like the soils of 

Region I. 

Well drained soils occupy about seventy-five percent of 

the region where as soils with inadequate drainage cover about 

twenty-five percent (Hole, 1976). From a glance at the glacial 

deposits map, (Fig. 2 ) it can be seen that a nreat deal of the 
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region's soils are of lacustrine origin. Some of this is 

sandy outwash, such as that found around the city of Marinette 

County, and near Leeman, along the Wolf River in Outagamie 

County. One of the dominant soils in these landscapes is the 

well drained Shawano, but depressions in this soil often 

encounter the water table and contain more poorly drained soils 

such as the somewhat poorly drained Au Gres on Entic Haplaquod; 

Granby, a poorly drained Typic Haplaquoll and Keowns, a poorly 

drained Mollie Haplaquept. (Fig. 56). 

------Fig.52. Photo E1: Much of this region, including Door County 
has ~ level landscape. 

The Door Peninsula, all of which is Region E, except for 

the wetlands, has both morainic and lacustrine deposits. 

These are typically shallow soils over fractured dolomite (Fig. 

55). Soils of inadequate drainage are found in two situations: 

1) lacustrine deposits formed when Lake Michigan was at a 

higher stage and 2) where shaley bedrock near the surface has 

led to the formation of tight clayey soils (Link, 1978). 
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Door County's problem, with respect · to drainage, is one 

of too little soil over the highly fractured dolomite (Photo 

E2). This thin layer of soil cannot always thoroughly treat 

septic waste. In addition, fractures in the bedrock allow 

e~fluent to percolate directly to the water table; because of 

these conditions, contamination of the water supply is a 

pressing problem (Link, 1978). 

Fig.53. Photo E2: Fractured bedrock near the surface can 
cause sever problems. 

Along the southwest coast, below Sturgeon 8ay, an area 

of Richmond Shale lies near the surface. The residuum from 

this bedrock is clayey and consequently soils with somewhat 

impervious B horizons have developed. Two examples of this 

are the somewhat poorly drained Shullsburg (Aquic Argiudoll), 

formed in loess over shale and the very poorly drained 

Co1amine (Typic Argiaquoll), formed . in clayey residuum (Fig. 55). 

Only the northwest corner of Brown County lies in Region 

E. As shown on the glacial deposits map (Fig. 1 ) , this is 
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primarily ground moraine. The soils are well to excessively 

drained pink looms formed in glacial till while most of sur 

rounding Brown County is of lacustrine origin and included in 

Region I. Of limited acreage in this area, the Tedrow, a 

somewhat poorly drained Aquic Udipsamment and Roscommon, a 

poorly drained Mollie Psammaquent can be found where the water 

table is close to the surface (Link, 1974) . 

Approximately, the northern one third of Outagamie 

County also lies in Region E. The majority of inadequate 

drainage problems in this area stem from the presence of the 

local water table near the surface. This area does not have 

steep topography, but depressions often encounter the water 

table (personal communication, · G. B. Lee 1979). 

There are four major soil associations present in this 

area, as delineated by Hole (1976). In the northeast corner 

of the county the Solana, a somewhat poorly drained Aquic 

Eutroboralf; Shiocton, a somewhat poorly drained Aquic Eutro

chrept; and Angelica, a very poorly drained Aerie Haplaquept, 

are prevalent. These soils are found, respectively, on 

moraines, level glacial lake plains and depressions on till 

plains. Still' in the more rolling type landscape, but about 

ten miles from the east border of the county, the Angelica and 

Shiocton are no longer common series; leaving only the Salona. 

A few more miles to the west, Region J becomes intermingled 

with E and peat and muck soils become common. The poorly 

drained Granby, a Typic Haplaquoll is often found here. This 

soil is found on leve l and depressional areas of outwash and 

lake plains. As usual, in this type of landscape, a high water 
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table is the cause of soil wetness. Still in this nearly 

level type of terrain, but in the northwest corner of Outa

gamie County, wetlands are fine sandy and silty lacustrine 

deposits where the Shiocton, Tustin, and Poygan are found. 

With this abundance of wet soils, the area is one where great 

care must be taken to prevent environmental damage from devel

opment. 

There are, of course, many wet series found in the north

west corner of Outagamie County. The Symco, an associate of 

the Hortonville, as well as the Mundeline, which is often 

mingled with Shiocton soils, are two examples found glacial 

till plains. The glacial lake plains also have soils not men

tioned before; two of these are the Keowns (Mollie Haplaquept) 

and Wainola (Entic Haplaquod) both poorly drained (Link, 1974). 

Most of Marinette and Oconto Counties have similar con

ditions and soils to Outagamie County. The soils formed on 

glacial-till dominate the land area, while the soils developed 

in lacustrine sand primarily parallel the western shore of 

Green Bay. The Granby is a common wet soil in this landscape. 

Much of this land as well as that part of Region J that borders 

Green Bay lies within the area covered by Lake Michigan during 

the Algonquin Stage, when the lake level was forty feet higher 

than at present (Weidman, 1911). 

The southwestern most corner of Shawano County, that 

borders on Outagamie County has sandy soils formed on lacustrine 

sands and silts. The Keowns, Granby and Au Gres are common 

here and are mingled with the peat and muck soils of Region J. 
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The following information is taken from various soil 

survey reports and put into chart iorm to give an idea of the 

problems encountered on some of the wet soils mentioned. 

Table 12. SOME LIMITATIONS OF WET SOILS* 

Drainage Class Septic Landfill 
& Soil Series Fields (area) 

Angelica-vpd s s 

Au Gres-spd s s 

Sh ioct on-spd s s 

w ainola-pd 
I 

s s 

t spd c somewhat poorly drained 
pd = poorly drained 
vpd = very poorly drained 

Sewage 
Lagoons 

s 

m 

s 

s 

after pro onged rains 
are not excessively wet. 

Dwellings, w/ & Local 
w/o basements Roads 

s s 

s s 

s s 

s m 

* s = severe 
vs = very severe 
m = moderate 
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This region is one that holds few surprises for the 

observant developer because the conditions that cause wetness 

are generally obvious. 

When in glacial till, drainageways and obvious depressions 

can be expected to contain wet soils. The outwash and lake 

plains can have the water table at or near the surface and any 

depressional areas in these landscapes should be looked at 

with cautious suspicion. Peat and muck soils make their pre

sence known by the dramatic change to wetland vegetation, and 

finally, those soils that are shallow over limestone bedrock 

present drainage problems only when the water table is near 

the surface. This is most prevalent in areas that are only 

slightly elevated above Lake Michigan. 

Where modern soil survey reports are published, corre

lation with topographic maps, in respect to wetness, was good. 

The following samples are taken from table 13. Lacustrine 

deposits, such as those in samples #1 and #6 show the differ

ences expected. Sample #1 is a low level landscape of lacus

trine origin and the soils have a clay substrattum (Fig. 55). 

Many of the broad depressions here contain very poorly drained 

soils. Sample #6 on the other hand is a sandy area. Here 

there is a more rolling landscape and primarily well drained 

soils (Fig. 57). The soils here are dominantly the well 

drained Shawano and Boyer, and the absence of wetland symbols 

on the topographic map is in agreement with the Soil Survey 

Report. 

Sample #7 is interesting because it shows well, the 

difference between pitted outwash and the more dense end 
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moraine (Fig. 57). Nearly all the lakes and wet areas are at 

the s ame elevation in the ablatio n till while the end moraine 

often has perched conditions. In this example the effect of 

dense morainic deposits is dramatically shown by the d~fferences 

in elevations of the water level in Maiden Lake and Archibald 

Lake (Fig. 57) which lie in ablation till, but are separated by 

a small area of end moraine. 

The topographic map in sample #10 shows perched water on 

end moraine and sample #12 shows the overall marshy conditions 

in pitted outwash with a high water table. This area is not 

unlike Region H in Oneida County, but with fewer lakes. 

This is a productive region with about fifty-five percent 

in cropland, twenty-five percent in pasture and twenty percent 

in wood and wetlands (Hole, 1976). The Peshtigo Fire of 1871 

cleared much of the region and enticed the rapid growth of 

farms (Wei dman, 1911 ) . Inadequa te s o il d rainage is a c ommon 

feature though and care must be taken to insure compatible 

development. 
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Water table ------

Figure 57 LANDSCAPE OF MORAINES AND ABLATION TILL 
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Perched sites can occur in the end moraines but in most cases 
wetness is due to the water table. 



Table 13. INTERPRETATia~s OF WETLAND TOPOGRAPHIC POSITION 

Data: 

Sample # 
Quadrangle 
Location 
County 

#1 
Sturgeon Bay 
sect. 35 
R. 28N. , R. 26E. 
Door County 

#2 
Sturgeon Bay 
sect. 6 
T .28N. ,R.26E. 
Door County 

#3 
Sturgeon Bay 
sect. 29 
T. 26N. I R. 25E. 
Door County 

#4 
Sister Bay 
sect. 5 
T. 30N. ,R. 27E. 
Door County 

#5 
Chambers 

island 
SE corner of 

quadrangle 
Door County 

----- -- -~--~---~--

Shown as 
wet on 

topo. map 
Yes No 

X 

X 

X 

X 

X 

Findings in the field and from 
Soil Survey Reports 

Lacustrine: This is an area of 
lake basins and depressions with a 
clay substratum. Carbondale and 
Cartho organic soils are present. 

Ground moraine: Depressional areas 
on the flood plain are wet on topo
graphic map. Rondeau muck is 
present. 

End moraine: Depressions on till 
plains are wet on the topographic 
map. The poorly drained Angelica 
as well as C6rbondale and Cartho 
are present. 

Ground moraine: Depression below 
hill is dry. The wet Summerville 
is presAnt. 

Ground moraine: Level area about 2 
miles north of Egg Harbor. Well 
drained soils are common, but the 
somewhat poorly drained Duel wet 
variant and Boudell are present. 
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Data: 

Sample II 
Quadrangle 
Location 
County 

#6 
Green Bay W. 
sect. 31 
T .25N. ,R.l9E. 
Door County 

#7 
Townsend 
Entire Quad. 
Oconto County 

#8 
Wheeler Lake 
Entire Quad. 
Oconto County 

#9 
Wheeler Lake 
Entire Quad. 
Oconto County 

#10 
Pembine 
sect. 24, 25 
Marinette Co. 

#11 
Pembine 
sect. 28 
T .37N. ,R.21E. 
Marinette Co. 

1/12 
Pembine 
sect. 11, 12 
T .36N. ,R.21E. 
Marinette Co. 

Shown as 
wet on 

topo. map 
Yes No 

X 

X 

X 

X 

X 

X 

X 
' 
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Findings in the field and from 
Soil Survey R~ports 

Lacustrine: 20 foot depression dry 
on .topographic map and soil survey. 
These are sondy and well drained 
soils. 

Ablation till and end moraine: all 
the lakes and wetlands in the pitted 
outwash are at nearly the same level 
indicating the regional water table. 
In end moraine, Maiden Lake and 
Archibald Lake show the water table 
to be different on both side of end 
moraine. 

Ablation till, pitted outwash, and 
end moraine: Wet only in depres
sions. 

Ground moraine: Wetness only in 
depressions. 

End moraine: Water present on topo
graphic map at a large, high, level 
area. 

Ground moraine: Wet at 820 feet 
and 860 feet, so perched conditions 
are present. 

Pitted outwash and oblation till: 
Wet at most elevation. Similar in 
drainage to Oneida County; wet and 
marshy 

- ·-- ------- ----·- ·- ---- c------- -- --- .. ---- ----·-- - ----- ---



Table 14. 

EXAMPLEs_ Pf \"'~T SO.Ij ... $ AJ'lP IHElR LANOS~_E_ P_QS_ITIQNS 

SOIL REGION E 

Soils of Bedrock Controlled Uplands 

Bonduel; somewhat poorly drained (Aquic Eutroboralf). Found 

on bedrock controlled till plains of 1-3 percent slope; 

solum is 20-40 inches thick in drift over dolomite. 

Detour; poorly drained (Aquic Etrochrept). Found on rock 

controlled upland till plains in the Door Peninsula; 

solum is dolomitic till, 42-60 inches thick over fissured 

dolomite. 

~i very poorly drained (Lithic Haplaquept). Found in Door 

County on nearly level areas of limestone controlled 

uplands; solum is 10-20 inches thick over limestone. 

Solona; somewhat poorly drained (Aquic Eutroboralf). Found on 

moraines and rock controlled uplands of 2 percent slope 

or less; solum is 4-30 inches thick in loam over sandy 

loam till. 

Soils of Outwash and Lake Pldins 

Au Gres; somewhat poorly drained (Entic Haplaquod). Found on 

till, outwash, or lacustrine plains; solum is 20-40 inches 

thick in glacio-fluvial or lacustrine sands. 

Granby; poorly drained (Typic Haplaquoll). Found in depres

sions· on outwash, and till plains of less than 2 percent 
----- ~--~- ~ 

16 
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Granby (continued) 

slopes; solum is 30-40 inches thick in outwash and 

lacustrine sand. 

FOurfCf on glacial 

lake plains of less than 2 percent slope; solum is 15-30 

inches thick in stratified fine sand and silt. 

Kibbie; somewhat poorly drained (Aquollic Hapludalf). Found 

on glacial lake plains of less than 6 percent slope; 

solum is 20-40 inches thick in fine sand and silt. 

Poygan; poorly drained (Typic Haploquoll). Found on glacial 

lake plains of 2 percent slope or less; solum is 20-27 

inches thick in less than 20 inches of silt over till. 

Shiocton; somewhat poorly drained (Aquic Eutrochrept). Found 

on glacial lake plains of 3 percent slope of less; solum 

is 22-40 inches thick in sandy material. 

Wauseon; poorly drained (Typic Haplaquoll). Found in depres

sions on glacial lake plains, on slopes of 2 percent or 

less; solum is 18-40 inches thick in sand over clayey 

drift. 

Soils of Till Plains and Moraines 

Angelica; very poorly drained (Aeri~ Haplaq~ept). Found in 

depressions on till plains; solum is 15-25 inches thick 

in loam till. 

Ashippu!:!!; somewhat poorly drained (Aquollic Hapludalf). Found 

on moraines of shaley glacial till with slopes of 1-12 

percent; solum is 20-40 inches thick in silt over shaley 
------------------------------------ ---------------- -- ------- ----



Ashippum (continued) 

loam till. 
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Symco; somewhat poorly drained (Aquic Hapludalf). Found on 

nearly -l-e-vel -t--i-l--1- plains in drainogeways an-d depressions ~u-
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SOIL REGION F 

Soils of the Northern Silty Uplands and Plains 

During and after the retreat of the Woodfordian Ice 

Sheets a great deal of fine Aeolian Silt was deposited over 

much of Wisconsin and other states (Willman et al., 1970). This 

two to three foot covering gives Soil Region F (Fig. 58) its 

distinctness from the surrounding regions. There was, of 

course, a great deal of this fine material deposited over most 

of Wisconsin, especially in Region A and G; the major dif

ference being the thickness of the loess and type of underlying 

substrata. In Region A, the driftless area, the loess lies 

over clayey dolomite residuum and sandstone (Hole, 1976). 

Region G, conversely has either an abse~t or much thinner 

mantle of loess, or in those areas where the loess was depos

ited, it has become inr:orpo~ated into the soil profile, 

leaving no distinct laver (Hole, 1976). 

Since it is the silt blanket which distinguishes this 

region, landforms have had only minor effect on the deline

ation of its borders. It was recognized before 1918 that the 

Woodfordian terminal moraine divided this area of similar 

soils (Whitson, 1918). A look at the glacial deposits map 

(Fig. 1 ) shows ground moraine and end moraine-glacial till, 

stoney and sandy, or compact-along with pitted outwash and 

outwash substratum. These various substrata have profound 

120 
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influence on soil suitabilities for agricultural and urban use. 

When studying this region three factors were immediately 

obvious: 1) very large land area, 2) four major, aerial 

divisions and 3) varied geomorphology. With these three 

factors complicating discussion, I have, for descriptive 

purposes divided the region into four subregions; western, 

north central, south central, and northeastern, based primarily 

on its aerial distribution and somewhat on geomorphology. A 

fifth delineation is the east central island that lies in parts 

of Langlade, Menominee, Shawano, and Marathon Counties. 

Inadequate drainage in about sixty percent of this six 

million acre region is the most serious problem encountered 

and for the most part is a concern of the central subregion 

(Hole, 1976). Argillic horizons and dense compact glacial till 

as well as a great deal of nearly level to undulating terrain 

(Photo F1) combine to inhibit both internal and surface 

drainage. Because of this the aquic soils stay wet and cold 

in the spring and are difficult to work. This greatly reduces 

germination and growth rates and effectively reduces the 

potential growing season of the central subregion. 

The glacial till substratum was derived from local 

granite bedrock and is quite acid. The loess is also acid, 

but this is due primarily to leaching. This low pH not only 

makes many nutrients unavailable for plant growth, but also 

promotes rapid leaching from the solum. Thus we have about 

3.6 million acres, mainly in the south central subregion, of 

relatively level land and medium testured soils, that without 

a high level of management cannot sustain a profitable yield 
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of such crops as alfalfa and corn. High ievel management in 

this case means two things; landforming to reduce microrelief 

and extablish grassed drainageways (Wojta, 1960) (Photo F2) 

and in some cases a combination of grassed waterways and tile 

drainage (personal communication, A. E. Peterson 1979), and 

application of lime and fertilizer to improve nutrient availa-

bility for crop growth (Stauber, 1956). 

Fig.59. Photo F1: Much of this region is nearly level and the tight 
subsoils often limit drainage. Note the wet deprLlsion. 

In the south central subregion there is also a problem 

that severely· limits development for residential use, This 

being the inability of the soil to ~bsorb and treat septic 

effluent. The tight subsoils and seasonally perched water 

tables cause surfacing of septic waste and pollution of the 

surface water resources. This, of course, is not a serious 

problem when the population is very low and dispersed, but 

with the advent of cities and subdivisions n major public and 

environmental health problem is created. There are many 
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alternatives such as the various lagoon systems. Many of the 

soils in this region would work fine for this purpose, and in 

some cases are already being used. Sewage treatment plants 

that treat waste through the secondary or tertiary stage, 

septic storage tanks that must have their contents emptied 

and disposed of and the mound system that has been previously 

discussed are other alternatives. The problem with these 

systems is their high expense and maintenance. 

Wherever soils have impeded drainage and high content of 

silt, stability poses another serious limitation (Bartelme, 

1977). One only has to travel the county and town roads in 

any part of the so~hern subregion during the spring thaw to 

see the effect of frost heave and shrink swell. Roads break 

up and become severely damaged by traffic: even well paved 

roads often have reduced load limits during this time. Fre

quently frost is still present in the ground when the surface 

feels warm and dry. When this frozen layer melts the result 

is reduced stability and load bearing capacity. 

Mottling in these silty soils is often evident even in 

the A2 and upper B2t horizons indicating a seasonally perched 

condition. T~is mottling is often less evident in the lower 

horizons (Hole, 1976). 

The topographic maps for this southe~~ subregion show the 

patterns expected when one knows the geomorphology. The 

relief is slight and many short intermittent streams drain 

the surface. Wetland symbols are often a ss ociated with these 

streams indicating relatively broad level areas of wetness 

~~~~~fed primarily by surface runoff and lateral intorflow. 
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F • 60 Photo F2: Large drainage ditches such as this are conmon. l.g. • 

In table 17, sample #2 shows how the ·t ·opog·raphic maps 

do not show wetness if it is not obvious on the surface (Fig. 

64). The Wood County Soil Survey Report (Bartelme, 1977) 

shows . that the poorly drained Sherry, somewhat poorly drained 

Milladore and the somewhat poorly drained Kert are all present 

in this section. What can be noted from this exa1nple is again 

a pattern. The landscape is quite level and ponds need only 

slight depressions to exist, showing a high water table and/or 

a dense subsoil. The presence of many intermittent streams 

indicate that percolation through the soil profile is slow 

and surface and interflow is high when precipitation or snow 

melt is high. 

These clues on a map are reason to suspect inadequate 

drninage even if wetland symbols are not common in a parti

cular area. When wetland symbols are present or level land 
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without an obvious feeder stream, such as sample Us (Table 17) 

this again is evidence of slow internal drainage in the area. 

These patterns are present throughout most of the south 

central subregion. The primary exceptions are in the Antigo 

flats area of Langlade County (Fig. 65) (Bean, 1947) and some 

of the Region F fringes, in Lincoln County. On the western 

edges of this subregion, in Rusk County as well as the south

eastern corner of Chippewa County, the poor drainage indicators 

are again absent. These exceptions are due to the underlying 

glacial deposits. Unlike most of the subregion, which is 

dense glaciai till, these areas have a bed of outwash sand 

and gravel, thus allowing f6r more rapid internal drainage. 

Qn the·productive Antigo flats irrigation is often practiced 

dramatically showing the effect of the more permeable sub

stratum. 

The north central subregion is visibly separated from 

the south central subregion by the terminal moraine of the 

Woodfordian glacier. The soils to the south of this moraine 

are developed in Altonian age tills. The land is generally 

gently rolling and the soils dense. To the north there is 

muc~ greater variability in glacial deposits and topography. 

Wet soils are still common, but to a lesser degr~e. The con

ditions causing wetness ore often different though. Perched 

sites due to fragipons, dense tills and sporadic, stratified 

layers are common (Fig. 63). Lowland depression in outwash 

and pitted outwash as wall as ablation tills con encounter 

the water table causing numerous wetland sites. This sub

region- sti-flrieeds-a -great"" dea1--of-study -r,- accurote-sofi 
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interpretations are to be mode. 

The northeastern subregion, formed mostly in sandy loom 

till and ice contact stratified drift has topography typical 
-- --- --- ------- - -- --

of these deposits. The soils ore mostly well drained! and 

the topographic mops show the patterns to be similar to those 

in other regions with this type of landscape. Sample #8, in 

table 17, portrays the general appearance of pitted outwash 

with swamps or lakes often found in the low depressions (Fig. 

62). This pattern was noted in the Reconnoisance Soil Survey 

of North Eastern Wisconsin (Whitson et al., 1916). A close 

look at the topographic maps show the other part of the 

pattern, this being seemingly random perched conditions (samples 

#9 and #10). Most of this landscape has a rolling topography, 

but there are nearly level to undulating bodies of soil 

distributed among the rolling and hilly terrain. These soils 

are mostly well drained with the only major exception being 

the swamps and peat bogs. 

The western subr~gion is generally well drained. Pierce 

County has some drainage problems adjacent to its eastern 

border where the very poorly drained Adolph (Typic Haplaquolf), 

somewhat poorly drained Almena (Aerie Glossoqualf) and poorly 

drained Auburndale. Similar conditions and ~oils ore found in 

the area around the southwestern corner of Bayfield County. 

The remainder of this subregion is heavily dominated by well 

drained landscapes that have sandy till or outwash as the 

substratum. 

The last part of this region left to describe is what I 

_____ designQ_ted--as-U,e-eas-t-centra-1- -islanEI.---Th-i-s-orea-shows -the-------
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difference a substratum can make. 

It con be seen on the glacial deposits mop that this 

area consists primarily of pitted outwash, loamy till and 
----- - -- ---- - - - -- --

a-blation tfll,- and is clearly separated from the central sub-

region by o terminal moraine. As can be expected there is 

little problem with drainage. On the western side of the 

moraine and to the north-northwest are the Antigo flats; well 

drained with outwash substratum. To the south and southwest 

are the serious drainage problems, and the substratum is one 

of dense ground moraine. 

Nowhere in Wisconsin does the substratum play a more 

important role than in this region of silt covered terrain. 

Although the clay enriched, argillic horizons play an impor-

tant role in the regulation of internal drainage the prominent 

patterns are still dictated by the relief and texture of the 

underlying deposits. 

When the various patterns shown by lakes, streams and 

relief are interpreted properly, topographic maps can be of 

great help in the prediction of possible drainage conditions, 

but a basic knowledge of the areas' geomorphology is a must. 

These maps do not show wet soil conditions with any reliability 

unless there was surface water or wetland vegetation present 

at the time of photography. The great majority of Aquic soils 

are not depicted by these maps. This system con work well 

when many on-site observations are made to assure one of ground 

truth. The most reliable source of this information is a 

qualified qnd experienced soil scientist or soil conservationist. 
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Table 15. SOME LHUTATIONS OF WET SOILS& + 

.Soil Series Septic 
and Tank 

Drainaae Class* Absorotinn DwA11inn~ Lrmrlfi 11 Rond~ 

------------- . - .. ---- - . -

Altdorf - pd vs s s s 

Dolf - spd s s s s 

Marshfield - pd s s s s 

m: no base-

Milladore spd ment s m - s 
basement s: 

Sherry - pd vs s s s 

Table 16. SOIL SUITABILITIES& + 

Soil Series Terraces 
and and 

Drainage Cla-ss* Ponds Drainage Diversions 

Altdorf pd seasonal water table surface seasonal water - & slow permeability table 

Dolf - spd slow pe~meability 
surface high water 

bedrock at 4-8 ft. table 

wetness 
Marshfield - pd dugout feasable surface hinders con-

struction 

Milladore spd bedrock and slow 
surface wetness - permeability hinders con-

~+,.._uction 

Withee spd moderate surface wetness - hinders con-
~+..ruction 

• * spd - somewhat poorly drained s - severe 
pd - poorly drained vs - very severe 

vpd - ve~y poorly drained m - moderate 
-----·+-(-Ba-r-t-e-lme .---l-9'7-7-)-- ----------------- -- -------
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LANDFORMS OF SOIL REGION F 
Figure 61 

WESTERN SUBREGION 

Silty 
soils 

•. IT 98 •. Q·. 

~,:.--....:.....-.. ""',-. • ---,....~~.-_:....:.._--: • ... - • • .- -~· ,< ~ • -. ~ •. 

; ~ / ~~ Sandstone 1 ' . • . - .. . ·• _: _ ,I •. • .. 

Perched conditions can exist, 
but high water tables are the 
more common reason for wetness. 

Figure 62 

NORTHEASTERN SUBREGION 

silty 
a>lls 

High water tables and hardpan 
horizons can cause wetness. 

Figure 63 
NORTHERN SUBREGION 

Silty soils 

" + • t ,. 

This landscape is more rugged than to the 
south but wet soils are still common. 

Water table ------

Figure 64 
SOUTHERN SUBREGION 

• < ,. 

(Withee) 

The bedrock controll e d land is 
mostly wet. 

Figure 65 
ANTIGO FLATS 

c-,t> .... ~. 

Wetness is only found in depres
sions that reach the water table. 



Table 17. INTERPRETATIONS OF WETLAND TOPOGRAPHIC POSITION 

Data: 

Sample # 
Quadrangle 
Location 
£ru!nt_y_ 

#1 
Sherry 
sect.4, E.f 
T .24N. ,R.5E. 
Wood County 

#2 
Sherry 
sect. 3 
T . 24N . , R. 5E. 
Wood County 

#3 
Sherry 
sect. 17, swf 
T .24N. ,R.SE. 
Wood County 

#4 
Sherry 
sect. 1,2,6 
T . 23N. , R. 4E. 
Wood County 

#5 
Sherry 
sect. 16 
T .24N. ,R.5E. 
Wood County 

Shown as 
wet on 

topo. map 
Yes No 

X 

X 

X 

X 

X 

Findings in the field and from 
Soil Survey Reports 

Ground moraine: Large nearly level 
area with Milladore present. 

Ground moraine: Large level area of 
Sherry, Milladore and Kert are pre 
sent. This quadrangle shows a · 
mature drainage system and a land
scape where depressions of less 
than ten feet often cause a drain
age problem. 

Ground moraine: A mound with well 
drained Fenwood is surrounded by 
wet soils. 

Ground moraine: Many small gravel 
pits with open water just below the 
surface. Depth to bedrock is 
shallow. 

Ground moraine: Shows a large level 
area that is marshy. 
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Data: 

Sample # 
Quadrangle 
Location 
County 

#6 
Abbotsford 
sect. 29 
T. 27N. , R .lE. 
Wood County 

#7 
Ladysmith 
Entire Quad. 
Rusk County 

#8 
Long Lake, NE 
Entire Quad. 
Florence Co. 

#9 
Long Lake, NE 

Shown as 
wet on 

topo. map 
Yes No 

X 

X 

X 

sect. 34 X 
T .40N. ,R.l5E. 
Florence Co. 

#10 
Long Lake, NE 
sect. 27, 28 X 
T.40N. ,R.l5E. 
Florence Co. 

1/11 
Long Lake, NE X 
Top t of quad. 
Florence Co. 
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Findings in the field and from 
Soil Survey Reports 

Ground moraine: Large level area 
is wet in depressions. 

Ground moraine: An area of low 
relief and meandering streams. 
All pits are wet, some with no 
inlet or outlet. 

Ice contact stratified drift and 
pitted outwash: Some marshy land 
in depressions, but the land is 
not as l~vel as the central sub
region. The wetness is spotty. 

lee contact drift: A high marshy 
area is present at this location. 

Ice contact stratified drift and 
pitted outwash: Porcupine Lake is 
perched. There is no inlet or 
outlet. 

Ice contact stratified drift and 
pitted outwash: The top half of 
quadrangle shows all the water to 
be a regional water table. 



Table 10. 

~XAMPt...ES Qf WET SQIL5_ AND THEIR LANDSCAP-E ~IT IONS

SOIL REGION F 

Bedrock Controlled Landscapes 

Altdorf; poorly drained (Aquic Glossaqualf). Found in level 

or depressional sites on rock controlled uplands. 

Dolph; somewhat poorly drained (Aquic Glossoboralf). Found in 

nearly level depressions on rock controlled uplands; 

solum is 24-40 inches thick in less than 30 inches of 

loess over schist. 

~; somewhat poorly drained (Aquic Glossoboralf). Found on 

rock controlled uplands with 1-3 percent slope; solum is 

20-40 inches thick in·loess over loam. 

Rietbrock; somewhat poorly drained (Aquic Glossoboralf). 

Found on rock controlled upland of 2-4 percent slope; 

sol urn is 30-50 ir:ches thick in 15 inches. of silt over 

weathered granitn. 

~; poorly drained ( f\.1oll ic Ochraqual f). Found in depressions 

formed in precambrian bedrock controlled morainic uplands 

solum is 30-36 inches thick in silt over clay loam till. 

Soils with Dense Substratums or Argillic Horizons 

Adolph; very poorly drained (Typic Haplaquoll). Found in low 

level wet flats and depressions; solum is 30-50 inches 

thick in silt over glacial till. 
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Cassel silt; somewhat poorly drained (Aerie Glossaqualf). 

Found in Marathon County on undulating till plain with 

slope of less than 3 percent; solum is 32-38 inches 
-- ------- ---

tnle1<1ii rs.:.:Jcr inches of 1-oess over clay loam till. 

Cable; very poorly drained (Typic Haplaquept). Found in 

depressions on moraine landscape with slopes of 1-3 

percent; solum is 20-32 inches thick in less than 30 

inches of silt over sandy loam to loam glacial till. 

Flo~d; somewhat poorly drained (Aquic Hapludoll). Found on 

lower slopes in rolling moraine areas; solum is 40-60 

inches thick in less than 24 inches of silt over clay 

loam. 

Mann; very poorly drained (Typic Haplaquoll). Same as Adolph, 

only it is fine loamy till. 

Marshfield; poorly drained (Typic Ochraqualf). Found on silt 

covered glacial moraines; solum is.24-50 inches thick 

in loess over glacial loam till. 

Sargeant; poorly drained (Typic Glossaqualf). Found on glacial 

moraines of 0-3 percent slope; solum is 20-42 inches 

thick in less than 30 inches of silt over clay loam till. 

Withee; somewhat poorly drained (Aerie Glossaqualf). Found on 

glacial moraines or 1-3 percent slope; solum is 24~48 

inches thick in silt over heavy loam till. 

Soils with Loamy Substratums 

Alstad; somewhat poorly drained (Aquic Eutroboralf). Found 

on nearly level depressions in glacial ground moraine; 
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Alstad (continued) 

the solum is from 32-48 inches thick in loam to clay 

loam glacial till with a silt cover. 

Clifford; §0111E)Wbat poorl,¥ drained (Aqualfie -Hep-lorttrod). f"ourm 

in depressions on the low slopes of till plains; solum 

is 15-28 inches thick in silt loam over sandy loam till. 

Auburndale; poorly drained (Typic Glossaqualf). Found on 

level or depressional sites in acid glacial ground 

moraine with a silt cover; the solum is 30-40 inches 

thick in 30-48 inches loess over glacial till. 

Bluffton; poorly draine~ (Mollie Ochraqualf). Found on 

undulating glacio-lacustrine plains· of 1-3 percent slope; 

the solum is 20-40 inches thick in less than 20 inches 

of silt over silty clay glacio-lacust~ine deposit. 

Freer; somewhat poorly drained (Aerie Ochraqualf). Found in 

depressions and on gentle slopes; solum is 42-55 inches 

of silty material over sandy material. 

Poskin; somewhat poorly drained (Aquic Glossoboralf). Found --
on glacial outwash plains with less than 2 percent 

slope; solum is 20-40 inches thick in sediment over 

sand and gravel. 
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Soils of the Northern Loamy Uplands and Plains 

When comparing the glacial deposits map ·:to the .soil 

re.gions. map (Fig. 1 & 2, pr3-4) one of the most striking 

features is the correlation between the terminal moraine of 

the Woodfordian Ice Sheet and Soil Region G. This is not a 

quirk of nature, for as in any other area of the ~orld, the 

soils of a particular landscape will represent the soil 

forming factors that led to their development. 

In most of this region the glacial till parent material 

was derived primarily from local sources of acid, coarse 

granite bedrock (Bean, 1965). Thus the soils are coarse 

textured and acid. This region also lacks a definite silty 

covering of more than ten inches, and so is recognized as 

separate from Region F. Rolling to hilly landscapes occupy 

approximately seventeen ~ercent of the region, rolling to 

undulating landscapes occupy about two thirds and scattered 

outwash flats, seven percent of the region, The immature 

drainage patterns associated with this topography combined 

with the coarse textures have led to the formation of naturally 

well drained soils on approximately seventy-five percent of 

the region; fifteen percent peat and ten percent poorly drained 

mineral soils (Hole, 1976). 

Most of the region lies in the frigid soil temperature 
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regime of northern Wisconsin, but that part below the southern 

most border of Menominee County lies in the mesic regime 

(Bryson, 1957). (See :f'ig. 66). 
-- -- ---

The fir, spruce, hemlock, and pine forests along with 

the already mentioned factors have led to the formation of an 

abundance of Spodosols. Many of these have fragic horizons: 

thus, the primary subgroup in the northern portion is Alfie 

Fragiorthods. The soil survey report published by the U. S. 

Forest Service, (Radtke, 1972) states three major criteria for 

the development and classification of a fragipan.: 1) "it 

should be roughly parallel to the surface, 2) the upper 

boundary should be 18-24 inches from the surface, and 3) 

there should be little or no carbonates present, and signif-

icant amounts of very fine sand and silt are required." 

The three most outstanding features of the northern 

portion of this region that hove led to areas of poor drainage 

ore the presence of frogipons, the pocketed nature of the 

terrain, and the dense placial till parent materials (Fig. 71). 

Common soils, Iron River, Gogebic, Wakefield and Freon-wet 

variant, hove the tendency for fragipan development (Radtke, 

1972). The Gogebic has the strongest development while the 

Padus and Freon may or ~ay not exhibit one. The Freon wet 

variant is only found in bottom lands nnd drainageways, so 

if a fragipan is present it may not be the primary reason for 

the wet condition. To avoid discrepancies when discussing 

the drainage of this region, the presence of a fragipan, and 

its relation to internal drainage must be examined. Where a 

_____ .fragipcm .. is present, perched-water tables- can--ex-ist--c:turi-lig ____________ _ 
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times of high precipitation or spring melt. At this time the 

p~rched and subsoil water tables often merge. This condition 

of saturated soils can be present throughout an entire land

scape. Lateral seepage and stumping roadbanks often g~ve 

testimony to this phenomenon (Hole, 1976). The major problem 

with classification of these soils as inadequately drained is 
' 

that mottling is generally absent, so little evidence of the 

~aturated condition exists after this wet season (personal 

communication M. Harpstead, 1979). Because of this the 

standard classification system does not recognize them as 

poorly drained. In addition to the post wet season.lack·of 

evidence, other factors are involved. The fragipans can be of 

varying density, depth, and thickness and are often discon-

tinuous. In some parts of the region, slightly further south 

than Sawyer County, the fragipans are less cemented and more 

cracked, making them more permeable (Radtke, 1972). Lenses 

and stratified layers of different textures can also perch 

water and add further complexity to this problem. With this 

in mind it becomes obvious that on-site observations and tests 

for suitability are of great value and as of this time, the 

only acceptable answer. 

Within the region are extensive numbers of small outwash 

deposits that are often wet despite their original sandy 

nature. This is due to their relatively low position in the 

landscape. In most cases the outwash deposits are now covered 

by organic soils such as Carbondale muck or Greenwood peat 

(Fig. 70). Two examples of this can be found in sample #12 

___ and //13, __ in. table_ l.L. __ Co.r~elation_ o_f_ soil- map we-tness-and -
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topographic map wetness tend to be consistant for these 

p~tted outwash areas. 

Care must be used when trying to interpret soil wetness 

----------from a topographic map. As sample 114 (Tobie 19) shows, within 

a quarter section some depressions are wet on _the topographic 

map and not on the soil map and visa versa. In order to make 

an estimation of wetness from a topographic map it is neces-

sary to look at the surrounding area's pattern of wetness. 

It must be remembered though, that fragipans are not neces-

sarily consistant and may be quite localized. 

When working in the Bayfield County area I became aware 

that artstein horizons can also present themselves. Although 

these horizons are cemented and more dense than the overlying 

sandy and loamy materials, they tend to conduct water at a 

higher rate when wet (less than -60 mb) and a lower rate when 
' ' 

dry (greater than -60mb) (Lambert and Hole, 1971). This can 

make a soil more droughty, but will not impede drainage except 

in a saturated state when the soil matrix potential is no 

longer the dominant force. Some areas of pitted outwash, such 

as those in Sawyer County (sample #sand #7), which are 

elevated above the surrounding area are dry on both the topo-

graphic map and soil map The soils listed fn these two 

examples are Vilas and Padus, both well drained. 

Looking at the Namekagon Lake and Moose Lake quadrangles, 

insight as to the variability of the drainage in this soil 

region can be gained. Lake Namekagon is at 1396 feet, Moose 

Lake is at 1370 feet, and Teal Lake is at 1386, this is 

--~reascmably_close ___ to_ the- same level.- --But, be-tween Namekagon 
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and Teal Lake are Patsy Lake at 1428, McCloud at 1449, and 

Eyelyn Lake at 1446 feet, plus there are many others in the 

area. Wet, marsh and organic soils are often found in the 

-sarne con-tour-s as the lakes, indicating that the imperm~able 

soils are frequently extensive. 

The Penokee range, in the northern subregion lies 

mostly in Iron and Ashland Counties. It is about eighty miles 

long and consists primarily of quartzite (Martin, 1965). In 

some areas, around this rock formation, soils are thin over 

bedrock (Fig. 70), This situation often leads to the presence 

of wet soils. 

That part of Region G south of Menominee County has a 

different set of soil series and some properties that have not 

led to the formation of fragipons. This is by no means an 

absolute boundary. It was chosen for convenience of description 

and for its relation to the temperature regimes. 

Carbonates are often present in these soils. The Wyocena 

series can hove carbonate concretions in the B or C horizons. 

I noted this phenomenon in pitted outwash and ground moraine. 

in Woushora County. Lack of a frigid temperature regime may 

also be of importance as well as differences in glacial ice 

thickness and coarser parent materials. Some of the dominating 

soil series found are the Kennan, Iron River, Pence, Vilas, 

Wyocena, Kranski, and Coloma. In the samples of Region Gin 

Portage County those soils I found most often were Rosholt, 

Richford, and Wyocena (Otter,et al., 1978). Although these 

soils do not tend to form fragipons there were some cases of 
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perched lakes. One of these, Reton Lake (sample #23) is 

approximately fifty feet highe r than any surrounding water 

and the soils around it are Wyocena to the north, and Rosholt 

to the south. Nearby are Hintz Lake and Sunset Lake at the 

same surface elevation and about one mile apart (sample #22). 

A possible explanation for this may be that Reton lies on a 

lacustrine plateau. 

In examining the entire New Hope quadrangle and comparing 

it to any of the northern soil Region G quandrangles, it is 

obvious that there are far fewer perched conditions in the 

southern part of the region. In most cases, if the depressions 

do not reach the water table they are not wet. 

Fig.67. Photo G1: Many depressions, high up on a moraine will 
show wetness. 

It is interesting to note the drainage pattern in this area . 

Strings of kettl e lakes and small streams run in an east-west 

direction, iridicating the direction of glacial retreat, while 
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Photo G2: Standing water and wetland vegetation ore 
corm1on features Region G moraines. 

Photo· G3: Moraines in the southern subregion ore less 
prone to perched conditions. 
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major rivers, such as the Tomorrow run in a north-south direc

tion along old drainage ways where the glacier front acted to 

supply and route the flow. 

Soils of the entire region do present serious limitations 

to rural and urban development. Fragipans, texture stratifi

cations and dense tills can impede drainage. Thus causing 

perched water tables and reduced bearing capacity of roads and 

foundations. Septic tank filter fields still fail unless 

properly prepared and shallow rooting causes a great deal of 

tree windfall. 

In some areas, the tills are quite loose and sandy. 

Here the substratum permeabilities are high and ground water 

contamination becomes a problem when sewage lagoons or land

fill sites are used. 

There are relatively few level areas for development so 

erosion is a · potenticl hazard. A youthful surface drainage 

system with innumerable closed depressions has led to the 

development of thousands of small wetlands, each of which is 

at the same time an ecological asset and a developmental 

problem. 

This a region of rugged, uncrowded beauty. In this time 

of urban sprawl around metropolitan areas many people are 

looking to the kind of living this land has to offer. If the 

limitations and ecology are understood and respected the 

rewards can be high. Sound planning and on -s ite testing are 

essential to reach this end. 

Due to the lack of published modern soil survey reports 

in this region, the kind of information topographic maps have 
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to offer is of great value. Drainage patterns for landscapes 

can be partially diagnos e d and u sed to great advantage for 

planning. Specific planning and development must be accom

panied by on-site investigations. The great variability of 

soil properties and materials makes this a necessity. 



145 

LANDFORMS OF SOIL REGION G 

Figure 70 NORTHERN SUBREGION .AND PENOKEE RANGE 

Penokee ronge Moraine 
Moraine 
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In this landscap~ thin soils over bedrock can cause wetness. 

Figure 71 
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Fragipans, stratified materials and depressions that encounter 
the water table cause this region to have many small wetlands. 

Figure 72 
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Almost all depressions that don~ encounter the water table willbe 
dry, but exceptions such as lacustrine plateaus can cause perched 
conditions. Raton lake may be an ~xample of this. 



Table 19. INTERPRETATIONS OF WETLAND TOPOGRAPHIC POSITION 

FROM MAPS- eF sett. ~ION G 

Data: 

Sample # 
Quadrangle 
Location 
County 

#1 
Namekagon Lake 
sect. 19 

S.E. corner 
T. 43N. I R. 5W. 
Bayfield Co. 

#2 
Namekagon Lake 
sect. 20 

' T • 43N. I R. 5W. 
Bayfield Co. 

#3 
Namekagon Lake 
sect. 19 

S.E. corner 
T. 43N. I R. 5W. 
Bayfield Co. 

#4 
Namekagon Lake 
sect. 3, swf 
T.43N.,R.5W. 
Bayfield Co. 

//5 
Spider Lake 
sect. 29, SW 

corner 
T .42N. ,R.6W. 
Sawyer Co. 

Shown as 
wet on 

topo. maR 
Yes No 

X 

X 

X 

X 

X 

Findings in the field and from 
Soil Survey Reports 

End moraine: Wet as 1560 feet on 
soil map and topographic map. 

End moraine: Ghost Lake at 1456 
feet. This is 104 feet lower 
than sample #1, above. 

End moraine: Wet area west of the 
road at elevation of 1560 feet. 
This is a large level area very 
near Ghost Lake. 

End moraine: A small depression on 
the west side of a light duty road 
is wet at 1450 feet, but is not wet 
on the topographic. map. At the 
same time a small depression in the 
SW corner is wet on the topographic 
map, but not on the soil map. 

Pitted outwash: All well drained 
land. 

---=======:::::;;;;;;:;;;1~~ ~~~::.:;:::~---:::::::::~:::::::::::::::::===========--- -·· ---· --
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Data: 

Sample II 
Quadrangle 
Location 
County_ 

#6 
Spider Lake 
sect. 32, NE-i
T • 42N. , R. 6\'1. 
Sawyer Co. 

#7 
Spider Lake 
sect. 31, SEt 
T. 42N. , R. 6\"1. 
Sawyer Co. 

#8 
Cable 
sect. 8 
T.42N.,R.7W. 
Bayfield Co. 

119 
Rosholt 
Entire Quad. 
Portage & 

Marathon Co. 

#10 
Drummond 
sect. 2 

swt of NWt 
T.44N.,R.8W. 
Bayfield Co. 

#11 
Drummond 
sect. 11 
T .44N. ,R.8W. 
Bayfield Co. 

1/12 
Namekagon Lake 
sect. 5, 6 
T • 4 3N. i R. 5W. 
Oayf ie d Co_. 

Shown as 
wet on 

topo. map 
Yes No 

X 

X 

X 

X 

X 

X 

X 
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Findings in .the field and from 
Soil Survey ReRorts 

Ground moraine and pitted outwash 
All high land is dry and depres
sions below 1400 feet are wet. 

Ice contact stratified drift and 
pitted outwash: High level flat
topped hill is well drained. 

Ground moraine: Smith Lake at 
1430 feet and wet depressions at 
1380, 1430 and 1455 feet. 

End moraine: Lakes and wetlands 
do not appear·perched. 

End moraine: Depressions are not 
wet, but there are wet spots around 
possible seeps. 

End moraine: There is o diagonal 
line of depressions. The deepest 
ones are not wet, but one in SE 
corner is wet. 

Ice contact stratified drift and 
pitted outwosh: Low areas near 
lake level are marshy. 
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Data: 

S_ample II 
Quadrangle 
Location 
County 

/113 
Namekagon Lak ~ 
sect. 5 
T. 4 3N. , R. 5\\'. 
Bayfield Co. 

#14 
Namekagon 

Lake 
sect. 6 
T. 43N. , R. 5\\'. 
Bayfield Co. 

#15 
Moose Lake 
sect. 19, NW-t 
T • 41 N • , R • 5\•J • 
Sawyer Co. 

1/16 
Moose Lake 
sect. 8 
T. 41 N. , R. 5W. 
Sawyer Co. 

#17 
t-1oose Lake 
sect. 8, SW 

corner 
T. 41 N. , R. 51J./. 
Sawyer Co. 

#18 
Lake Tahkodah 
sect. 8 
T. 42N. , R. 6W. 
Sawyer Co. 

Shown as 
wet on 

topo. map 
Yes No 

X 

X 

X 

X 

X 

X 
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Findings in the field and from 
Soil Survev Reports 

Pitted outwash: High areas are 
not wet. 

Pitted outwash: High areas ore 
not wet. 

End moraine: Wet depressions ore 
30 feet higher than Moose Lake and 
are only 1/5 and 1/10 mile away. 

Ground moraine: Relatively level 
area with large wet areas. 

Ground moraine: Many small depres 
sions hold water at elevated 
positions. 

Ice contact stratified drift and 
pitted outwash: All low areas are 
wet and all high areas are dry. 
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Data: 

Sample # Shown as 
Quadrangle wet on 
Location topo. map Findings in the field and from 
County Yes No Soil Survey Reports --- -- ~~~~===~===t=====:::::=:==:::=::::========= 

#19 
Drummond 
sect. 24 
T • 4 5 N • , R • 8\'/ • 
Bayfield Co. 

#20 
Drummond 
sect. 3, st 
T.45N.,R.7W. 
Bayfield Co. 

#21 
Rosholt 
Entire Quad. 
Portage Co. 

l/22 
New Hope 
sect. 21, 22 
T .24N. ,R.lOE. 
Portage Co. 

#23 
New Hope 
sect. 28 
T • 2 4 N • , R • 1 OE • 
Portage Co. 

#24 
New Hope 
NEt of SEf 
sect. 16 
T • 2 4 N • , R • 1 OE • 
Portage Co. 

#25 
New Hope 
Entire Quad. 
Portage Co. 

X 

X 

X 

X 

X 

X 

X 

End moraine: Very hummocky. In 
the same section there are wet areas 
at 1250, 1260, 1270, and 1280 feet 
but some depressions are not wet. 

Ground moraine: Large, high flat 
area is wet. 

End moraine and pitted outwash: 
High areas are generally end moraine 
and depressional areas are outwash 
Some wet soils are present. 

Hintz Lake and Sunset Lake are at 
about the same elevation and one 
mile apart. 

Reton Lake is about 50 feet higher 
than surrounding land. 

A depression is wet at 1140 feet, 
but the surrounding area is lower 
and dry. 

The topographic map shows that the 
large majority of wet lands are in 
depressions that encounter the water 
table. There are only a few excep 
tions to this. 

------------:--::::=:=::::==:===±====±==:==t========~--::::::=::::::::::::=::::::::::::::-::::=::::=--=---=------- ---- -



Table 20. 

EXAMPLES C£ ~1 SOILS ANQ_ I-l-!E-IR LANDSCAPE POSIT IGNS

SOIL REGION G 

Coble; very poorly drained (Typic Hoploquept). Found in 

depressions on moraine landscapes with slopes of 1-3 

percent; solum in 12-30 inches thick in silt over loam 

to sandy loom till. 

Crown; somewhat poorly drained (Aquic Eutroboralf). Found on 

outwash plains with slopes of less than 3 percent, in 

depressions; solum is 16-20 inches thick in loam over 

sand and grovel. 

Freer; somewhat poorly drained (Aerie Ochraquolf). Found in 

slight depressions on gentle slopes of less than 2 per

cent; solum is silt over sandy till. 

Monico; somewhat poorly drained (Aquic Dystrochrept). ·Found 

in slight depressi1ns on moraine slopes of 2 percent or 

less; solum is 20-40 inches thick in silt over sandy 

till. 
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H 
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*Adapted in pa~t f~om F.O. Hole, 1974. Soil Regions Of Wisconsin . 
Unive~sity of Wisconsin Extension, Geological and Natu~al 
Histo~y. Madison, Wisconsin. 



SOIL REGION H 

Soils of the Northern Sandy Uplands and Plains 

The very sandy soils of northern Wisconsin consist of 

about two and one half million acres_ and in some respects are 

similar to soils in Region C. Vegetation grows rapidly in the 

spring when moisture is plentiful, but suffers from drought 

during the summer because of the limited water h~lding capacity 

of the soils. Below freezing temperatures are common in low 

lying areas and acid soils predominate. 

There are several important differences though, especially 

the somewhat colder climate, shorter growing season and lower 

evapotranspiration. These conditions make the moisture avail

able through precipitation more effective because less is lost. 

The soils show the influence of these conditions by formation 

of a more intense spodic horizon that often classifies them 

as spodisols (Hole, 1976). Comparison between modern soil 

survey maps and the topographic maps was not possible because 

the modern soils survey has not been completed anywhere in 

this region. 

This region is divided into three major subregions which 

I will refer to as western, central, and eastern. The primary 

differences are the glacial landforms or the amount of open 

water (Fig. 73). 

In the western subregion (Fig. 78) pitted outwash, ice 
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contact stratified drift and ablation till are the dominant 

glacial deposits. This is an interlobate region and the 

topography is characterized by ridges, kettles and hills. The 

--grecrt vartaoirity 6f glacial deposits in thfs subregio-~ make 

it difficult to describe in a general manner. All deposits 

are of varying thickness over sometimes dense substrata. 

This can cause a perched condition to exist in an elevated 

depression. The materials are not deposited in a uniform 

manner and the differences in texture of lenses and stratified 

layers can also cause perched conditions and lateral flow of 

water. An example of lateral flow reaching the surface may 

be present in table 21, samples #12 and #13, where some 

depressions are wet on the side of a hill. Greenwood peat is 

found at these wet sites (Ableiter, 1961). 

The glacial deposits map shows clearly the general extent 

of Glacial Lake Duluth, an early and high stage of Lake 

Superior, by the distribution of lacustrine deposits in the 

vicinity of Superior and Ashland, Wisconsin. The part of 

Soil Region H that is included in these lacustrine deposits 

or lies in their vicinity may contain layers of red clay 

within the sandy stratified drift. These tight layers of clay 

can be an effective impediment to the downwa~d movement of 

water, thus causing perched conditions. The fact that these 

layers exist (personal communication, Erling Nelson 1979) is 

not recognized in the soil descriptions (Ableiter, 1961), but 

recent soil conservation work in the area (Andrews, 1976) does 

substantiate their presence. Samples #12 through #16 (Table 

2l)_;:;how the 9_!"E!_Qt _y_a_ria_b_i._t_it_y_in __ e_leY_ati_ons at-which perched-
-----
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wetlands and lakes can be found (Fig. 78). This is an area 

where the red clay may be present in the profile or substratum. 

Without further investigation it is not possible to know if 

the underlying till, the clay, or bedrock is causing the perched 

condition. 

To the southwest of this area wetlands and lakes appear 

to reflect the water table with more regularity, as in sample 

#3, but sample #4 and #5 (Table 21) show that this is not 

always the case. Glacial lake Grantsburg was also located in 

this area, so clay is often found here also (Martin, 1965). 

In trying to recognize a useful pattern I looked at the entire 

Solom Springs quadrangle. It appears that the water table 

follows the general slopes, possibly indicating that a dense 

till substratum exists with relief similar to the surface 

deposits. 

The varied subsurface deposits as well as the irregular 

thickness of the surficial sandy materials make predicting the 

depth to water in the western subregion unreliable. The cold 

climate and sandy soils may make it difficult to recognize and 

interpret mottling properly. Important clues are changes in 

vegetation and the presence of other perched wetland sites. 

If the indicators are present nearby it is likely that where 

the topography permits, a perched water table will exist. 

Photos Hl and H2 show two depressions in the Solon Springs 

quadrangle. There is only a few feet difference in elevation, 

but one is visibly wet while tho other only shows more vigorous 

vegetative growth. Photo H3 shows how this area of ground 
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~ppears to be no perched water in this locatic:> ..- a • Photos Hl 

show the pitted outwash character of the soii-

well as a large kettle wetland. 

Fig.74. 

Fig. 75. 

Photo H1: A large kettle that encountered the wote ~ 

Photo H2: A little more than 1- mile 1'rom H1 a dapr~ ~ 
only a 1'ew 1'eet m~ro shallow is not wet. 

<lnd terrain 

"table. 

~ion 



Fig.76. 

Fi g . 77. 
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Photo H3: Even in this sandy ~egion pe~ched wate~ tables 
can be p~esent when impe~meable laye~s exist. 

Photo H4: A ta~ge kettle in stagnant ice deposits. 
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The central subregion differs from the western in the 

types of common glacial landforms. Stagnant ice features, 

such as eskers and kames are common (Hole and Schmude, 1959). 

Samples #1 and #2, indicated no perched water with all the 

open water and mapped wetlands disclosing the regional water 

table. 

The eastern subregion has far fewer lakes and generally 

more level land than the other two subregions. Numerous 

wetlands are present here and are a good indication of the 

water table. This indicates that the eastern subregion has 

more stratified deposits than the central subregion. Till 

covered by ablation deposits is likely to be more hilly and 

subject to more perched conditions: a common occurance in the 

central subregion, the rule in· .the western subregion, and 

uncommon is the eastern subregion. 

Few of the soils in this region are considered hazardous 

because of drainage problems, but more work must be done to 

qualify the soil series descriptions with respect to the 

possibility of seasonally perched water. This is especially 

needed in the western subregion. In my sampling I noted the 

presence of many perched lakes. Without a modern soil survey 

only lakes and permanent wetlands could be uged to establish 

a pattern of drainage. The presence of these perched lakes 

and wetlands indicated that conditions are present that can 

cause an inadequate drainage problem even though open water 

or permanent wetlands are not present or visible. In these 

positions the water table may only be close to the surface 

rather than at it. Because the soils are so sandy, their 
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bearing capacity may not be sevetely offected by wetness, but 

basements may become flooded and septic systems can contami

nate surface and ground water. Much of this land in 

this region is used on a seasonal basis. Summer homes and 

cottages are very popular due to the recreational value of 

the abundant lakes. 

Farms crops are not a significant asset to the region 

due to the limited nutrient availability and water holding 

potential. Ground water is plentiful and the U.S. Geological 

Survey well records show that fluctuations are seldom more 

than two and a quarter feet, but much of the land is too 

steep for irrigation equipment (Erickson, 1972). Some of 

the counties in this region are showing very rapid growth, 

much of which is retirement and tourist oriented. The delicate 

ecology can easily be upset, but proper development can be 

compatible and beneficial. Knowledge of the drainage charac

teristics of the different landscapes can prevent the 

degradation of this region's valuable water resources. 
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LANDFORMS OF SOIL REGION 

Figure 78 WESTERN SUBREGION 
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Figure 79 CENTRAL· AND EASTERN SUBREGIONS 
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Wetness is found only in depressions that encounter the watertable. 



Table 21. .INTERPRETATIONS OF WETLAND TOPOGRAPHIC POSITION 

Data: 

Sample II 
Quadrangle 
Location 
County 

#1 
Burrows Lake 
Entire Quad. 
Oneida Co. 

#2 
Minocqua 
Entire Quad. 
Oneida Co. 

#3 
Solon Springs 
Entire Quad. 
Douglas Co. 

#4 
Solon Springs 
sect. 22 
T. 46N. , R .13W. 
Douglas Co. 

//5 
Ellison Lake 
sect. 14, 15 
16, 17 & 18 
T • 45 N. , R. 12W. 
Douglas Co. 

Shown as 
wet 

topo. 
on 
ma_Q_ 

Yes No 

X 

X 

X 

X 

X 

Findings in the field and from 
.. .Topographic Maps 

Ice contact drift and pitted out
wash: Most of this area is nearly 
level to gently rolling. Low areas 
are wet and depict the water table 
level. Elevated areas are not wet 
No perched lakes or wetlands were 
observed. 

Ice contact drift and pitted out
wash: Hundreds of lakes that are 
all near the same elevation. Hills 
and depressions abound. Water is 
only present at regional water 
table. 

Ice contact drift and pitted out
wash: From the top of the Quad. to 
the bottom is 18 miles. The ele
vation ot the top is 1200 and at the 
bottom is 1020 feet. The entire map 
has numerous wetlands that reflect 
.the water table. 

Lyman Lake: Elevation is 1186 
feet and surrounding land 1200 
feet and wet. 

Ice contact stratified drift and 
pitted outwash: Wetness at 1200, 
1240, and 1260 feet, but in sect. 
14 only f mile away 1200 feet is 
not wet. 
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Data: 

Sample # 
Quadrangle 
Location 
County 

t~6 
Ellison Lake 
sect. 2 
T .44N. ,R.lOW. 
Douglas Co. 

#7 
Moquah N .w. 
Entire Quad. 
Bayfield Co. 

#8 
Moquah N.\"1. 
sect. 3 
T • 48N. , R. 7W. 
Bayfield Co. 

#9 
Moquah N.W. 
sect. 13 
T • 48N. , R. -,...v. 
Bayfield Co. 

#10 
Moquah N.W. 
sect. 13 
N11Jt of swt 
T.48N.,R.7W. 
Bayfield Co. 

#11 
Moquah N. \'1. 
sect. 14 
N\vf of NV.4 
T .48N. ,R. 7\'J. 
Bayfield Co. 

-----:----- --- - ---

Shown as 
wet on 

topo. mae, 
Yes No 

X 

X 

X 

X 

X 

X 
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Findings in the field and from 
To__e_o_g_ra__e_hic Maps 

Ice contact drift and pittea out
wash: Water table seems to follow 
slopes rather closely. All the 
larger lakes reflect the water table 
level. Some small wet areas are 30 
feet different in elevation and only 
t mile away. 

Ice contact drift and pitted out
wash: Land is very hummocky with 
many wet sites. 

Ice contact drift and pitted out
wash: Several depressions, the 
deepest is wet at 1200 feet. Others 
at higher elevations are dry on the 
map. 

Ice contact drift and pitted out~ 
wash: Most depressions are not wet, 
but there are· some that appear to 
be distributed randomly. Horseshoe 
Lake, at 1221 feet is an example. 

Ice contact drift and pitted out
wash: At 1300 feet, Greenwood peat 
is mapped. The surrounding soil is 
the excessively drained Vilas. 

Ice contact drift and pitted out
wash: At 1230 feet is a pond, but 
in the swf of the NEt more water is 
present at 1280 feet. The sur
rounding soil is the excessively 
drained Vilas. 



Data: 

Sample // 
Quadrangle 
Location 
County 

1/12 
I no 
Entire Quad. 
Bayfield Co. 

#13 
I no 
sec-t;. 13, 

center 
Bayfield Co. 

#14 
I no 
sect. 22 
T. 47N. , R. "'rr!. 
Bayfield Co. 

#15 
I no 
sect. 23, NWt 
T.47N. ,R.7W. 
Bayfield Co. 

#16 
I no 

Shown as 
wet on 

topo. map 
Yes No 

X 

X 

X 

X 

sect. 23, NE X 
corner of NEf 

X 

T. 47N. , R. 7W. 
Bayfield Co. 

#17 
Iron River 
Entire Quad. NA 
Bayfield Co. 

NA 
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Findings in the field and from 
Topographic Mops* 

Ice contact drift and pitted out
wash: Very hummocky land. The 
only wetness is in depressions. 
Some of these depressions are on the 
sides of hills and so may b~ seeps 

Ice contact drift and pitted out
wash: This seems to show the 
regional water table. 

Ice contact drift and pitted out
wash: Spider Lake at an elevation 
of 1077 feet. 

Ice contact drift and pitted out
wash: A small lake that is very 
near Spider Lake, but 63 feet higher 
at 1130 feet.· This is a good ex
ample of perched conditions. 

Ice contact drift and pitted out
wash: Two depressions are sepa
rated by a small ridge. The west 
side is dry and the east side is 
wet. 

Ice contact drift and pitted out
wash: In this area most of the 
lakes are at similar elevations. 
Some of this is sandy lacustrine 
deposits. 

*Because there are no modern soil surveys available, all 
sampling was dono from wot areas on the topography map. 



Table 22. 

EXAMPLES OF WET SOILS AND THEIR LANDSCAPE POSITIONS 
- ---

SOIL REGION H 

Crown; somewhat poorly drained (Aquic Eutroboralf). Found on 

outwash plains in depressions and flats; solum is 16-20 

inches thick in loam over sand and gravel till. 

Saugatuck; somewhat poorly drained (Aerie Haplaquod). Found 

in depressions on sandy glacial drift·and outwash 

plains; solum is 20-36 inches thick in sandy glacial 

drift. 
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Subregion 

Figure 80 

SOIL REGION J 
Shown in block 
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60 

SOIL REGIONS OF 
WISCONSIN* 

Soil Region 
I 

*Adapted in pa~t f~om F.D. Hole, 1974. Soil Regions Of Wisconsin . 
Unive~sity of Wisconsin Extension, Geological and Natu~al 
Histo~y. Madison, Wisconsin. 



SOIL REGION 1 

Soils of the Northern and Eastern 
C~ayey and Loamy Reddish Drift Uplands and Plains 

Two point six million acres of clayey reddish soils 

are found in this region. It is geographically divided into 

two subregions: the northern one on the south shore of Lake 

Superior and the eastern one on the west shore of Lake Michigan 

(Fig. 84, 85). The eastern subregion received its tills from the 

Valderian ice, but there is some doubt as to the glacial ice 

that .deposited the red clay in the northern subregion. A 

great deal of the parent material was also deposited by extinct 

glacial lakes. Till plains and glacial lake bottoms form the 

majority of the terrain; two thirds of which has less than six 

percent slope (Hole, 1976). A significant.amount of silt is 

present in the soils of both subregions, but the eastern sub-

region has somewhat mord than the northern (Fig. 80). 

Almost any soil i~ this region can have a seasonally 

perched water table during the spring thaw. This can cause 

a loss of stability. The problems are, of cqurse, greatest in 

the low lying areas which receive s~rface runoff and where 

poor drainage is most common and prolonged, but the upland 

positions also suffer (table 22, sample #5). 

In the northern subregion, which is located primarily 

in the Lake Superior Lowland (Martin, 1965), two major soil 

types pose limitations. The first type is represented by the 
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Rudyard Series, a somewhat poorly drained Aquic Eutroboralf 

and Pickford o poorly drained Aerie Haplaquept; both have 

silty to loamy deposits over clay. This makes them subject 

tO---PG~""~ie-ul-a-Pl-y enduring perctnra conC!it ions. They -are gener

ally found in low places and drainageways. The other soil 

type consists of sand deposits over clay. Representative 

series are Ogemaw, a somewhat poorly drained Aquic Haplorthod 

and the Orentia, also a somewhat poorly drained Aquic Haplor

thod. These are found in depressions or on level areas of 

glacial lake and till plains .. 

The northern subregion still has an immature surface 

drainage system. The rapid down cutting by swift streams into 

the deep, erodable sands and clays has led to stream valleys 

often more than one hundred feet deep (Andrews, 1976). 

The clayey soils are fertile, and support good crops 

when properly managed and the sandy soils will produce heavy 

stands of pine if they are not too wet. 

The eastern subregion has, in addition to glacial lake 

plains, rather extensive areas of ground moraine. These land

forms are generally of low relief and consist of dense till. 

A flat topped hill in sample #4 (Table 22) shows how water 

can be perched on end moraine; Houghton muck ·is present at 

this site. Sample #6 (Table 22) on ground moraine shows 

three small depressions in a level landscape. They are mapped 

o5 the very poorly drained Navan (Typic Argiaquoll), Poygan a 

poorly drained Typic Haplaquoll and Manawa a somewhat poorly 

drained Aquollic Hapludalf. 
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The lacustrine plains are generally more nearly level 

than the other areas, with very sl i ght depressions often 

holding water after a light rain (Photo 13). These area s 

seldom show up on topographic maps because they have w~ter on 

the surface for only short periods of time. Of greatest value 

on the maps is the pattern of wetland symbols with respect to 

the contour lines. When the symbols are distributed in a 

nearly level area, but do follow a slope, ·a natural drainage 

path over the slowly permeable soils is indicated. When almost 

any depression shows up as wet, this is an indic~tion that 

even depressi ons of a few feet can have inadequately drained 

conditions ( Photo Il). 

Fig. 81. Photo 111 In the ti g ht red cl o y s oil s , microrelief 
will oft e n detormin soil d rainage. 
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Some soils in this region are not classed as inadequately 

drained, but still have severe limitations with respect to 

development. The Kewaunee series, a well drained soil is 

severely limited for septic filter fields, roads and landfill 

sites. This is one of the most extensive soils in the region. 

Oshkosh soils are moderately well drained, but have approxi

mately sixty-six percent silt in the A horizon, sixty-six 

percent clay in the 8 horizon and seventy-five percent clay 

in the C horizon. With this much silt and clay the soil has 

manY severe limitations even though its morpholo~ical charac

teristics do not put it in a poorly drained class. In talking 

with an engineer who was working on some heavy foundations 

near Sheboygan, Wisconsin (personal communication, T. Karrol 

1979) he indicated that hydraulic pressure relief ports were 

incorporated into these structures to help keep them from 

shifting due to changing bearing capacities of the soil with 

moisture content; an expensive modification. 

The southern subrrgion has more clayey till than the 

northern, as . well as different climate and vegetation, and 

because of this there are several different soil series 

described for the area. There is also a large lacustrine 

basin covering most of V'innebago and Fond du' Lac Counties 

(Geib at al., 1914 and Anderson et al., 1927). 

Even though the soil series are somewhat different in 

the southern subregion, severe limitations still exist. Great 

core and planning must accompany any development to avoid 

failure. 



Fig. 82. 

Fig. 83. 
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Photo 12: Surface drainage is often used to move 
water off the land. Note water damage to crops. 

Photo 13: Water standing in level fields is a 
corrrnon sight after a rain. 
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When planning, anywhere is this region, for urban devel

opment or cons t ruction the soils should be considered 

unstable. Agricultural use will often demand landforming 

practices to create a surface drainage system. Once the 

soils are drained, controlling erosion and maintaining good 

tilth are of primary concern . 



LANDFORMS 

Figure 84 
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OF SOIL REGION 

EASTERN SUB R EGlON 

Sand 

_ - Red clay 
r> ' ' 0 ' ',. 

Q .. 
Glacial till 

LAKE 
MICHIGAN 

Any depression in the red ~lay will have limited drainage. 

Water table -------

Figure 85 1.AKE SUPERIOR LOWLAND 

0 
D 

Glacial till Red clay 

.. : . . ~· 
Sandstone 

.. · . 

LAKE 

SUPERIOR 

Depressions in the red clay and the lowland sands will be wet 
due to limited drainage and high water table respectively. 



Table 23. INTERPRETATIONS OF WETLAND TOPOGRAPHIC POSITION 

Data: 

Sample II 
Quadrangle 
Location 
County 

#1 
Howards Grove 
NEf Nw4 
sect. 33 & SE~ 

swt of 28 
T. 16N. , R. 22E. 
Sheboygan Co. 

#2 
Howards Grove 
sect. 8, swt 
T • 15 N • , R • 2 3E . 
Sheboygan Co. 

#3 
Howards Grove 
sect.l4,center 
T.l5N. ,R.22E. 
Sheboygan Co. 

#4 
Howards Grove 
sw-!sE-t 
sect. 24 
T • 16 N • , R • 2 2E . 
Sheboygan Co. 

#5 
Howards Grove 
SEfNWf 
sect. 24 
T .16N. ,R.22E. 
Sheboygan Co. 

Shown as 
wet on 

topo. map 
Yes No 

X 

X 

X 

X 

X 

Findings in the field .and from 
Soil Surve~ Re~orts 

Ground moraine: High areas ore 
well drained and low Qreas are 
wet. 

End moraine: A ten foot depression 
is not wet on topographic map or on 
soil map. 

Ground moraine: A ten foot depres 
sion has wet symbol; soil map 
shows Poygan. 

End moraine: Flat topped hill with 
depression of less than ten feet 
holds Houghto~ mu~k. , 

End moraine: Two small depressions 
hold Poygan and Manawa. 
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Data: 

Sample # 
Quadrangle 
Location 
County 

#6 
Howards Grove 
sect. 18, · swt 
T .16N. , R. 23E. 
Sheboygan Co. 

#7 
Cleveland E. 
sect. 3, NW 
border of NWf 
Sheboygan Co. 

#8 
Sheboygan s. 
sect. 22 
T.l4N.,R.23E. 
Sheboygan Co. 

#9 
Sheboygan s. 
sect. 27 
T • 14 N . , R . 2 3E • 
Sheboygan Co. 

#10 
Sheboygan N. 
sect. 22, 27 
T . 16 N. , R. 2 3E . 
Sheboygan Co. 

#11 
Mason 
sect. 22, swf 
T . 46 N. , R. 6W. 
Bayfield Co. 

#12 
Mason 
Entire Quad. 
Bayfield Co. 

Shown as 
wet on 

topo. map 
Yes No 

X 

X 

X 

X 

X 

X 

X 
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Findings in the field and from 
Soil Survey Reports 

Ground moraine: Several depressions 
not wet on topographic map, but are 
Poygan, Manawa, and Navan. 

Lacustrine: Level land, depressions 
of less than ten feet are wet. 

Lacustrine and beach: Most depres
sions are wet. 

Lacustrine: Broad level areas are 
often marsh. 

Lacustrine: Straightened ~treams 
and drainage ditches are present. 

Lacustrine: Depression in hill 
with small perched ponds. 

Lacustrine: Strong topography 
with many ponds and streams. 



Data: 

Sample # 
Quadrangle 
Location 
County 

#13 
Moquah 
Entire Quad. 
Bayfieid Co. 

#14 
Denmark 
sect. 25, NE* 
T .22N. ,R.21E. 
Brown Co. 

#15 
Ashland 
Entire Quad. 
Ashland Co. 

Shown as 
wet on· 

topo. map 
Yes No 

X 

X 

X 
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Findings in the field and from 
Soil Survej[ Reports 

Lacustrine: Many deep cut streams 
both permanent and perennial. 

End moraine: Wet symbols on topo
graphic map in Kewanee soils. 
Manawa series at these sites.·· 

Lacustrine: Land slopes to Chequa
megan Bay; very little is wet on 
map. ' 



Table 24. 

EXAMPLES OF WET ~OU .. S A_N[) TH_Et_R l._J~NQSCAPE POSITIONS 

SOIL REGION I 

Soils Primarily of the Northern Subregion 

Ogemaw; somewhat poorly drained (Aerie Haploquod). In depres

sions on glacial lake and till plains on slopes of 0-2 

percent; solum is 14-28 inches thick in sand over calcar-

eous reddish-brown clay. 

Orienta; somewhat poorly drained (Aquic Haplorthod). On level 

glacial lake plains; solum is 26-36 inches of sand over 

calcareous clay. 

Pickford; poorly drained (Aerie Haplaquept). Glacial lake 

plains; solum is-12-20 inches thick in reddish-brown 

calcareous clay. 

Rudyard; somewhat poorly drained (Aquic Eutroboralf), On 

glacial lake plains of 0-5 percent slope; so~um is 15-32 

inches thick in reddish-brown calcareous clay. 

Soils Primarily of the Southern Subregion 

Blomford; poorly drained (Mollie Arenic Haplaquept). On nearly 

level surfaces of depressions on till plains and at the 

edges of lacustrine plains; solum is 32-52 inches thick 

in sandy outwash over calcareous loam drift. 

Dalbo; somewhat poorly drained (Aquic Eutroboralf). Nearly 

level to level glacio-lacustrine plains; solum is 24-40 
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Dalbo (continued) 

inches thick in calcareous silty clay glacio-lacustrine 

deposits. 

Manawai somewh<lt poorly drained tAqu-oilrc- Hapludal f). Found 

on glacial moraines with slopes of 1-12 percent; solum 

is 20-42 inched thick in less than 20 inches of silty 

material over calcareous reddish-brown silty clay till. 

Poygan; poorly drained (Typic Haplaquoll). Glacial lake 

plains of 0-2 percent slope; solum is 20-27 inches thick 

in less than 20 inches silt over reddish-brown calcareous 

glacial till. 

Rimer; somewhat poorly drained (Arenic Ochraqualf), Found on 

glacial lake plains of 1-3 percent slope; solum is 28-

46 inches thick in 20-40 inches of sandy material over 

calcareous silty clay loam and clay. 

Shiocton; somewhat poorly drained (Aquic Eutroboralf), Glacial 

lake plains of 0-3 percent slope; solum is 20-30 inches 

thick. 



One· of the greatest hazards to development is the 

presence of inadequately drained soils at the construction 

site. Modern soil surveys offer a detailed picture of the 

soils throughout many counties, but more than half of 

Wisconsin's thirty-three million acres are not covered by this 

type of report. Because of this an alternative method is 

needed by which regional planning can include a reasonable 

prediction of drainage conditions. Topographic maps are avail

able for the entire state and do offer a great deal of basic 

resource information. This includes landforms, patterns of 

wetlands, ponds, lakes and streams as well as their elevations. 

When properly interpreted, this information along with some 

knowledge of the soils in the region, can aid in the prediction 

of poorly drained sites. Even where soil survey reports are 

available, the topographic maps offer a broader view because 

of their smaller scale. This can be of great value in iden

tifying landforms. 

The topographic maps do not show all wet soils, but the 

patterns of wetness displayed can give on indication of the 

local and regional water tables. For instance, where perched 

lakes and wetlands exist, lesser depressions may have water 

near the surface, even though the regional water table may be 

many feet deeper. If when lookin~ at the map, all the water 
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shown is at the some elevation, this is the regional water 

table. Any depression that comes close to this elevation will 

be wet. 

Of eol.rrse tnere a-re many soiTs ffiat are slowly permea-6Te -

and will have drainage problems any time they are in a depressed 

or relatively level landscape position. If these sites do not 

show open water or wetland vegetation they will not be indicated 

on the topographic maps. 

In these cases knowledge of the soils and landforms of 

the region can aid in prediction of wetland sites. An example 

of this can be found in Soil Region B. The soils in the eastern 

portion of this region contain a moderate percentage of clay. 

There is also large acreages of ground moraine; generally a 

dense landform. These two facts would lead one to be suspi

cious of any level or depressed site. When in end moraine, 

the soils and parent materials are usually more variable, but 

depressions will often be wet despite an elevated landscape 

position. 

There are several drawbacks to working with topographic 

maps that ma.ke all interpretations as to soil wetness some

what uncertain. The first is that not all inadequately 

drained soils are shown with reliability; the second is that 

river bottoms, particularly in Region A, are not always shown 

as wet when the soil survey report does show this to be the 

case; third there are a few cases when the topographic map 

contradicts the soil survey reports, both for and against soil 

wetness; fourth is the matter of scale. Generally the topo-
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graphic maps ore mode at a scale ·of 1:24,000 and then reduced. 
j 

to a scale of 1:62,500, so there is usually no greater value 

in using the larger scale to locate w~tlands, but there is 

-some- gatn---tn topograpn1-c- cnrtan----aue--to tne -smaller- cont-ou-r 

intervals. From my work I do feel that these problems are 

minor and may simply oct to keep one honest when making 

interpretations from these maps. 

The major landforms in this state hove characteristics 

that generally hold true anywhere they ore present. End 

moraine usually has rugged topography, particularly in inter-

lobate areas; the materials ore often heterogenous with lenses 

of differing texture being common. They-are at times dense, 

and in the northern half of the state, can have fragic horizons. 

Drainage is difficult to predict, but often limited. Small 

kettle hole wetlands are numerous and seasonally perched water 

tables are common. 

Ground moraine is usually dense, gently rolling to nearly 

level and drainage is p.enerally limited except on convex hills 

and slopes. Seasonally perched water tables ore common. 

Pitted outwash is usually sandy although it may sometimes 

be covered by a layer of silty deposits. Except where it is 

shallow over more dense or impervious deposits, or where the 

water table is high, the soils are highly permeable and 

droughty. The terrain is pitted and depressions that encounter 

the water table are lakes or wetlands. There are no perched 

conditions. 

Outwash plains are similar to pitted outwash, except they 
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are level and highly sorted. Wetness is only a problem where 

t~ey lie over an impervious deposit or where the water table 

is very close to the surface. 

ether glacial deposits were desc::ribea -ea-rlier 1n the 

Review of Wisconsin's Glacial History. 

The ten soil regions are conveniant organizational tools 

because they have observable features such as color, texture, 

and land use. They often cross several landforms as well as 

temperature, moisture, and vegetation regimes. Sometimes the 

same region will be found on different age glacial tills. The 

major advantage of their use is the emphasis placed on soils. 

This in turn leads to more reliable interpretations. 

Soil Region A is located in southwestern Wisconsin. It 

is known as the driftless portion of the state with landforms 

of ridges and valleys. The soils are silty over dolomite 

residuum on the broad upland ridges, silt over sandstone on 

the valley slopes and sandy in the bottom lands. Only five 

percent of this region is subject to problem wetness and most 

of this is found in the river bottoms. Other, very limited 

areas that may be wet are slight depressions on the broad 

level ridge tops, seepage sites on valley slopes, and river 

terraces with clayey so5.ls. A small portion ·of this region, 

that is found in ports of Iowa, Grant, and Lafayette Counties, 

has shaley bedrock exposed. The soils of this area are clayey 

and often of limited drainage. Probably the greatest problem 

facing this region is one of erosion. The silty soils on 

steep slopes suffer severely from mismanagement. Topographic 

maps are of 1 i ttle value _!'~_r-__t_~ pres:f_ist io_n __ Q_LWf!'t_§oils in 
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this region. 

Soil Region B is large and complex. Most of the glacial 

iandforms and deposits are present. Part of the region is 

formed in the fine tills of the Lal<~ Michigan Loba and-t-h-e-

other part in the coarser tills of the Green Bay Lobe. Because 

of this the eastern portion has greater problems with drainage. 

The fine soils on the gently rolling expanses of ground moraine 

will often be wet in any lowland site, large level area, or 

depression. Interlobate areas, such as the Kettle Moraine have 

very rugged topography. Kettle hole wetlands and perched 

conditions are frequently present. The western portion of 

this region, that part glaciated by the Green Bay Lobe, has 

fewer drainage problems. There is a large amount of sandy, 

permeable.outwash and the loamy soils are less prone to inade-

quote drainage. None-the-less, ground moraine is often dense 

and compact •. Drumlin fields are extensive and much of the 

level land surrounding them is poorly drained. The moraines 

have perched sites, often containing organic soils. Outwash 

and lacustrine plains are wet where the water table is high or 

where depressions reach its level. Problems with disposal of 

septic waste are great in this region. On-site testing is 

required, but with the use of topographic map,s and modern soi 1 

survey reports, very good predictions can be made before 

deciding on a site. It is estimated that twenty-five percent 

of this region is occupied by organic and wet mineral soils. 

If consolidated to ono site this would be far less of a problem, 

but scattered about, as in the random manner found in this 

region, they make development a hazardous proposition. 
----~ ------------~ -----~---
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Soil Region C, or the central sandy plain of Wisconsin 

consists primarily of sandy outwash and lacustrine plains. In 

the east some sandy moraines and sandstone buttes ore present. 

--ora1nage -proolems Irf-tflis r-egion ar-e Iiriffed to depres~ions 

that reach the water table and some land with bedrock at a 

shallow depth. Due to the presence of ponds, streams and man

made lakes, the water table depth is immediately observable on 

topographic mops. This level can change dramatically on a 

seasonal and yearly basis. A soil scientist, experienced in 

the region, is the best way to insure a problem free devel

opment. Less than five percent of this region is subject to 

drainage problems. 

Soil Region 0 is one o~ sandy, droughty soils formed from 

sandstone bedrock. The area has not been glaciated so the 

drainage problems associated with these·deposits ore not found. 

Wind and water erosion are the greatest problems in this 

region and less than ten percent is subject to drainage prob

lems. Most of the wet soils occur in the nearly level portion 

of Clark and Wood Counties. Here the water table comes close 

to the surface of the sandy soils. As in region C, the water 

table level con be seen on topographic mops. Some of the 

drainage problems are du~ to bedrock at a shallow depth. In 

small ports of Eou Claire, Clark, and Jackson Counties the 

shaley Potsdam sandstone bedrock is near the surface and the 

soils formed from this hove limited drainage. These areas are 

not shown well on the topographic maps, primarily because they 

are mostly of the somewhat poorly drained class. 

------------------



183 

Soil Region E has sandy and loamy soils deposited by 

the Green Bay Lobe of the Woodfordian Glacier. About three 

quarters of the region is glacial till while the rest is 

--mos-t-l~uglooio-lacust-f"-i-ndeposits -ond someHoutwosh. f)-e-spttEf 

its glacial nature this is a level region: one half of which 

has less than six percent slope. That portion of region E 

that is east of Green Bay has most of its wet soils in depres-

sion that encounter the water table. Some perched conditions 

are present in the moraines, but this is of a limited nature. 

In Door County the problem is one of too rapid drainage. The 

uplands have thin soils over highly fractured bedrock. This 

allows water to percolate to the water table very quickly, 

causing septic disposal problems. The lowland areas can have 

clayey soils, either lacustrine or formed from shale bedrock. 

Predictions or wetness work almost as well in this region as 

in region c; The topographic maps show wetness in depressions. 

In these permeable soils this is usually on indication of the 

water table level. 

Sixty percent of Soil Region F suffers from inadequate 

drainage. This region is one of deep silty soils deposited 

over varied glacial deposits and landforms. For ease of 

description I have subdivided the region into five subregions 

(Fig. 61-65) .. The southern subregion is one of dense, compact 

ground moraine of the Altonian glacial stage. This is a very 

large portion of the region and consist primarily of inade-

quately drained soils. This is due to several reasons: 

l) dense glacial till, 2) nearly level to gently rolling 

terrain, 3) subsoils high in clay, and 4) bedrock close to the _____ _ 
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in some areas. Topographic maps do not work well for site 

specific predictions in this subregion because much of the 

land is somewhat poorly drained and not indicated on the 

the level terrain and dense subsoils make the entire subregion 

one of problem wetness. 

The northern subregion is separated from the southern 

by the terminal moraine of the Woodfordian glacier. This 

subregion is one of Woodfordian till, more rugged terrain, and 

fewer drainage problems. Modern soil surveys are not available 

for most of this area so topographic maps are of great value. 

Little is known about the soils of this subregion because work 

in this area has been limited. The glacial tills are diverse 

so soil drainage does not seem to show definite patterns. 

The topographic maps show lakes and wetlands, as well as their 

elevotions. This information with some knowledge of parent 

materials can aid in detection of perched conditions. Where 

lakes, wetlands and/or perched conditions are·.nearby predic-

tions of soil drainage can be made with some reliability, but 

on-site testing is always necessary. 

The western subregion has a great deal of oblation till, 

moraine and ice contact drift. Perched eondi·t ions are common 

as well as lakes and wetlands. The topographic maps show these 

patterns well. 

The Antigo Flats is a silt covered outwash plain. The 

soils are generally well drained. 

The northeastern subregion has drainage problems primarily 

in depressions. This is a londsc_C!I'.t:l_ ~o_f___g_t:>_lat_ion till ond_Q..ij:_t_ed __ 
1-------
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outwash with a silt cover. Topographic maps work well here 

for wetland identification and prediction. 

Soil Region G is one of primarily glacial moraines. 

0'-1~ t2 Q_b'Lious differms i-n- -S-Oil G-r-e-inage I hove divictea it 

into two subregions; the northern and southern (Fig. 66). The 

soils throughout are looms and sandy looms. Due to depressions 

that encounter the water table and perched conditions caused 

by dense tills, fragic horizons and bedrock near the surface, 

almost a quarter of the region has organic and wet mineral 

soils. Most of this is located in the northern subregion. 

The southern subregion has little problem with drainage because 

the tills are more permeable and fragipans are far less preva

lent. The northern subregion has little land covered by soil 

survey reports so topographic maps which do show the perched 

and non-perched, wet conditions are of great value. 

Soil R~gion H is conveniently divided into three subre

gions. The western subregion has extremely varied glacial 

deposits. The soils are deep or shallow sands over bedrock, 

or dense till, or ice contact stratified drift, moraines or 

lacustrine clays. In this subregion topographic maps serve 

onlY to show the sporadic patterns of wetness and enforce the 

need for on-site testing. The central subregion is much more 

predictable. The permeable ice contact drift shows wetness in 

many depressions and give a good indication of what depth 

water will be found. Perched conditions are not prevalent. 

The eastern subregion has greater amounts of outwash and is 

seen on the topographic map to be more level, with broader and 

larger wetlands. In these sandy soils the water level is the 
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regional water table. 

Soil Region I is one of red clayey soils. It is geogra

phically divided into two subregion~ (Fig. 80), the northern 

--anct eastern, -but drainage nproblems ore -~!fS1HJnt'tal1:y tne S-ame •

The tight soils can be wet in the slightest depressions fo~ 

long periods because of the very slow permeabilities. Land 

forming practices are used to eliminate microrelief; grassed 

waterways help remove excess water. Frequently in this region 

topographic maps show broad wet areas between contour lines, 

without open water or .feeder streams. This indicates wetness 

in a depression, of less than the contour interval, or an 

undrained level area or a route for very slowly flowing water. 

Although these patterns help to predict wet and dry sites, the 

entire landscape should be considered to be one of limited 

drainage. 

Soil Region J, the wetland region, is probably shown with 

the greatest reliability on topographic maps due to the presence 

of open water, wetland vegetation and large size. 

Knowledge of the occurance of wetlands in Wisconsin is 

of great importance for environmentally and economically sound 

development. With some practice, and basic knowledge of soils 

and landforms, the topographic maps can be a .valuable aid in 

prediction of drainage conditions. 

------------- --~------------------ ---
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