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INTRODUCTION 

Before the greatest success in agriculture can be reached, it 
is necessary that the farmer should have a thorough knowledge 

of the s()il upon his own farm. A soil lIlay be well adapted to 
one crop, and poorly adapted to another crop . Clover will pro­

duce 11 vigorous growth and profitable �'ields on the average 

loam soil which contains lime and is in a sweet condition; but 

on a sandy soil which is sour, or in an acid condition, clover 
will not make a satisfactory growth. \Ve may say , therefore, 
that failure is certain to be invited when such important facts 

are disregarded, or overlook ed. 'l'he degree of success which it 
is possible to win on any farm is in direct proportion to the 

practical knowledge possessed by the 'farmer concerning the soil 
and its adaptation to crops. A thorough knowledge of the soil 
is as essential to the farmer as a knowledge of merchandise and 
business methods is to the merchant. 

The State of Wisconsin, working in cooperation with the 

United States Department of Agriculture, is making a careful 
study of soils and agricultural conditions throughout Wiscon­
Nin , and is preparing soil m aps and soil reports of all counties 
in the State. A soil map shows the location and extent of the 

different kinds of soil. Tracts of 10 acres and over are mapped, 
but often areas of even smaller extent are shown. The soil 

map is prepared by trained men, who go over a county thor­
oughly , and examine the soil by making a sufficient number of 
borings to a depth of 36 inches to keep account of all varia­
tions. A report is also made, to uecompany and explain the 
map, and this is based upon a careful study of the soils within 
the region surveyed, and upon such other features as have a 
direct bearing upon the agriculture of tIlt' area. 

It iN the obj ect of this survey to make an inventory of the 

soils of the State, and to be of practical help to farmers by lo­
cating and describing the different soils , by determining their 
physical character and chemical composition, and by offering 
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suggestions for their management, based upon the work of the 
Soil Survey within the area, covered in the report, and upon 
the results of field tests made by the Experiment Station. 

Soil fertility depends upon two factors : first, upon 'the physi­
cal characteristics of the soil, such as water holding capacity, 
workability, etc., and second, upon the chemical composition 
of the material composing the soil. The chemical composition 
depends upon the mode· of origin of the soil, and the source of 
material from which the soil is derived. 

Water holding capacity and other physical properties of soil 
all depend chiefly upon texture, which refers to the size of the 
individual soil grains, or particles. A coarse sandy soil, for ex­
ample, will not retain moisture so long as a loam soil, or clay 
loam, because the finer the soil grains, the greater will be the 
total soil-grain surface area to which moisture may adhere. 
Texture is determined in the field by rubbing the soil between 
the thumb and fingers, and with experience one soon becomes 
expert at judging the size of soil grains. This field judgment 
is verified in the laboratory by a mechanical analysis, which 
is made by a simple method of separating soil grains into dif­

ferent groups, of which there are seven. These are known as 

clay, silt, very fine sand, fine sand, medium sand, coarse sand, 
dnd fine gravel . 

A chemical analysis is also made of the soil to determine the 
amounts of various essential plant-food elements which are 
present. A chemical analysis shows whether the soil contains 
a large store of plant food, or only a small quantity, and it in­

dicates which kinds of plant food will probably be needed first. 
The amount of organic matter in the soil is also determined, and 
tests are made to show conditions relative to soil acidity . 

SOIL CLASSIFICATION 

Soils are grouped according to texture into soil classes, a soil 
class being made up of soils having the same texture, though 
differing in other respects. A fine sand, for example, may be 
light colored and of alluvial origin, while another fine sand may 
be dark in color and of residual origin, while a third fine sand 
may have been blown into sand dunes by the wind, yet all of 

these soils would belong to the same class, because the greater 
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proportion of the soil grains haye the same size or texture. 

Thus we may have different kinds of clays, loams , sands, etc. , 
and the class to which any soil will belong depends up on the 
size of the individual soil grains of which it is composed, and 
not upon its color, origin, topographic position, or a gricultural 
value. 

,sOILS CONTAINIXG LESS TH�\X 20% 'Sn,T AND CLAY 

Coarse sand.�Over 25% fine gravel and coarse sand, and less than 
50% of any 0'ther grade 0'f sand. 

Sand.-Over 25'% fine gravel, coarse and medium sand, and less than 
50% fine sand. 

Fine sand.-Over 50'% fine sand, 0'r less than 25% fine gravel, C0'arse 
and medium sand. 

Very fine sand.-Over50'% very fine sand. 

SOILS CONTAINING BETWEEN ,20-50% 0'F SILT AND CLAY 
Sandy loam.-Over 215% fine gravel, C0'arse and medium sand. 
IFine sandy loam.-Over \50% fine sand, or less than 250/0 fine gravel, 

C0'arse and medium sand. 
Sandy claY.-jLe,ss than 20% silt. 

,sOILS CONTAINING OVER 50'% m' 'SILT AXD CLAY. 
L0'am.-Less than 20,0/0 'Clay, and less than 50% si lt. 
,silt loam.-Less than 20% clay, and over 50% silt. 
Clay loam.�etween 20 and 30'% clay, and less than M% silt. 
,silty clay loam.-----'Between 20 and 30% clay, and over 5,0% silt. 
Clay.-Over 30% clay. 

Soils may may be grouped in another way. Where soils are 
closely related through similar sources of the material fr0m 

which derived, m ode of origin, topographic position, etc., so 
that the different soils constitute merely a graduation in text­
ure of otherwise uniform material, such a group is called a soil 
sC1'ies. It corresponds to the family which is made up of dif­
ferent individuals having the same parentage. The Miami 
series, for examples, includes light colored, glacial material 
where the soils have been derived largely from the underlying 
limestone, and the soils in the series range in texture from a clay 
loam to sand and gravel. The Plainfield series includes light 
colored soils in regions where no limestone is present, where the 
p arent rock was l argely sandstone, and where the material oc­
curs as outwash plains or stream terraces. The soils in this 
series also have a wide range in texture. The name used for a 
soil series usually indicates the locality where that particular 
series was first recognized and mapped by the Soil Survey. 
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By lluitillg the soil class with the soil series we get the 
soil type which is the basis or unit of classifying and mapping 
ooil8. A soil type thus, is a soil which is uniform throughout 
its entire extent in texture, color, topographic position, and 
other physical properties, and having a distinct agricultural 
unity, that is, being adapted to the same crops, and requiring 
the same treatment. It is also uniform in the source of ma­
terial from which it is derived, and the mode of origin which, 

taken together, determine the chemical composition. Since the 

soil type is the unit in classifying and mapping soils, and the 
basis upon which experimental work should be conducted, every 
farmer should he familiar with the soil types on his farm, and 
their leading characteristics. 



SOIL SURVEY OF W .AUF .AC.A COUNTY, 
WISCONSIN 

CHAPTER 1. 

GENERAL DESCRIPTION OF THE AREA 

Waupaca County is situated a little to the east of the center 
of the State of Wisconsin. It comprises an area of about 759, 

square miles, or 485,760 acres. Waupaca, the county seat, is 221 
miles from Chicago and 146 miles from Milwaukee by rail. 

,F'igure 1. ,Sketch map showing the areas surveyed. 

The surface features of the region may be considered as fall­
ing into three divisions. In the northwestern quarter of the 
county, which is the highest po rtion of the area, the surface 
varies from gently rolling to hilly, and in many places stones 
and boulders are yery plentiful. This portion of the county is 
underlain by granitic rocks which outcrop frequently. 
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'rhe southwestern quarter of the oounty is characterized by 
extensive sandy plains. The surface is, for the most part, level 
and is almost entirely stone free. In this region there are a 
number of beautiful lakes chiefly in Farmington and Dayton 
townships. 

'rhe region which may be considered as forming the third 
class occupies the greater portion of the east half of the county. 
The surface varies from level to gently rolling, and the most 
characteristic feature is the heavy red clay subsoil. This is the 
lowest portion of the county. While the underlying material 
is of a clayey nature, and while the surface soil is also fre­
quently heavy in character , there are a number of places 
throughout this region where there are areas of fine sand which 
appear to have been dumped down upon the red clay. It is 
frequent to find therefore very sharp soil boundary lines where 
the range in texture changes from a fine sand to a loam or clay 
within a very short distance . 

The region of highest elevation is found in the northwestern 
part of the county, and the general slope is from this section 

to the south and also to the east. Elevations above sea level at 
various places are as follows:- lola 930 feet ; Waupaca 870 fel't ; 
Manawa 828 feet; Northport 779 feet; New London 767 feet; 
and Weyauwega 779 feet. 

All of the county lies within the drainage basin of the W ()If 

River, which flows in a southwesterly direction across the south­
eastern p ortion of the county. The Embarrass River, which is 
one of its largest tributaries, enters the Wolf near New London 
a short distance outside of Waupaca County. The Little Wolf, 
Pigeon and Waupaca Rivers are smaller streams within the 
county. All of these drainage waters flow through the W oU into 
the Fox River and_ thence into Green Bay and Lake Michigan . 

Scattered throughout the county are numerous marsh areas 
and some lakes. The most extensive tracts of marsh are found 

in the southeastern quarter of the county along the W olI RivPl'. 
For the most part the marsh areas of this county are still un­

developed . 

The ·W olf River as it passes through this county is very slug­
gish. The entire fall between Shawano and where the Wolf· 
joins the Fox River is less than one-half foot per mile. The 
Embarrass River where it crosses the county is also sluggiflh . 

The streams flowing into these two rivers, however, from the 
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west and coming out of the higher portions of the county, have 

considerable fall. Water power is being used in a limited way 

on these streams at Big Falls, Waupaca, Manawa, and Weyau­

wega. There is considerable water power on these small streams 

which is still undeveloped. The water supply for stock and 
farming purposes throughout the county is excellent. In the 

eastern half of the county there are many flowing wells and in 

the western half excellent water can be secured without diffi­
culty. 

The first settler is reported to have arrived in Waupaca 
County in 1843, settling at the present site of Fremont. By 
1849 a number of settlers had taken up lands in the southern 
part of the county. The county was organized practically as 

now existing, in 1851-claims to the territory being finally sur­
rendered by the Menomonie Indians in 1852. 

In 1910 the population �'of Waupaca County was 32,782. Of 
the total p opUlation 83.7;10 is classed in the censu.5 report as 
rural. The density of the rural population is given as 36.1 % 
persons per square mile . 

Waupaca, the county seat, had a population in 1910 of 2,789. 

New London, with a p opulation of nearly 4,000, is located on 
the east county line, partly in Waupaca and partly in Outa­
gamie County. Among other towns and villages within the 
area are Clintonville, Marion, Manawa, Ogdensburg, Scandi­
navia, lola, Weyauwega, Fremont, Royalton and Northport. 

Three railway systems have lines extending into this county. 
These railroads offer good transp ortation facilities to nearly all 
portions of the county. In the southwestern portion and in 
other regions where the soils are sandy, the wagon roads are 
usually of a sandy nature. Throughout the remainder of the 
county where the soils are heavier, the roads are naturally bet­
ter. In many places they have been macadamized, and new and 
improved highways are constantly being built. Rural mail de­

livery routes reach all parts of the county, and the telephone is 
in common use through the country districts. 

The towns within the county provide markets for consider­
able farm produce, but most of the surplus from the farms is 
shipped to outside markets. Live stock goes mostly to Chicago 

* In the edition of this report pubLished by the U. S. Bureau of Soils 
the population of Waupaca County was erroneously given as 2.3,7;82 
for 1910. 

. 
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and Milwaukee, as does also the p otato crop . Dairr p roducts 
find a market throughout the middle west. 

SOILS 

Waupaca County, in common with several other counties in 
the central portion of \Visconsin, -owes the general character of 
its surface material to several distinct methods of accumula­
tion. These materials may be glacial, lacustrine or alluvial. 
1'0 these important agencies may be added the accumulation of 
organic matter in low places which has resulted in the f-orma­
tion of peat. 

In the geological classification based upon the character of 
the underlying rocks, the county falls into three divisions. The 
surface rock in the northwestern p-ortion of the county consists 
of crystalline rock, chiefly of granite and gneiss . Throughout 
this granitic rock region , rock outcrops are frequently seen. 
Stone and boulders are plentiful. 

In the extreme southeastern corner of the county in the 
southeastern portion of Caledonia township , there is a remnant 
of Lower �Iagnesian limestone

. 
which outcrops or comes very 

near the surface in Sections 11, 12, 13 and 14. 
All -of the remainder of the county, which makes up a total 

of over half of the area surveyed , has Potsdam sandstone as the 
surface rock formation. As this rock is rather soft there are 
hut few outcrops, and in most cases it is buried at a consider­
able depth by glacial, lacustrine and alluvial materials. The 

accompanying sketch sh-ows the exte:p.t of the three rock forma­

tions within \Vaupaca County. 

All of the county h as been traversed by an ice sheet of the 
IJate Wisconsin glaciation. The section of the county having 

the most pronounced glacial features is the west half of the 
county, and especially the northwest quarter. Stream terraces 
and outwash plains are numerous in the southwestern part of 
the county, and rather extensive terraces are also found along 
Pi geon River in the north-central p art of the county. Exten­
sive alluvial deposits occur along the Embarrass and WoOlf Riv­
ers.  Pot-holes, recessional moraines and drumlins are other 
evidences of glaciation which are found in various parts of the 
county. Marshes are quite plentiful , and from a ge{)logical 
standpoint the topography of the whole area is young . The 
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large number of boulders which occur have probably not been 
transported for any great distance. 

The rock formations in the county have contributed to a 
greater or less extent in the formation of the soils. By far the 
greater proportion of the material has come from crystalline 
rocks and from sandstone. Since tht'se materials were first de­
posited by the ice sheet they have been modified by running wa­
ter, by the action of wind, by weathering and by accumulation 

Fig. 2. 
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Sketch maj} showing the surface rock formaNons in Waupaca County. All of 
these fonnations have contributed to the making of the soils. 

and decay of vegetable matter. In the soil survey of \Vaupac a  

County the soils have been classified into eight series and thirty­
two t)1peS, not including peat. In several instances, phases of 
some of the types have been rec()gnized . 

The soil series (which correspond to the family groups) are 
not shown on the soil map whieh accompanies this report, and 
are described here only very briefly. The individual soil types, 
h()wever, are shown on the map, each being indicated by a dis­
tinct color. It is the soil type in which we are especially inter­

ested, since the type is the unit in mmpping and classification 
of soils. Following is a complete list of the soil types mapped 
in the county and the series or family groups to which each type 
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belongs. Following this general discussion of the soils will be 
found a full and detailed description of all of the types, to­
gether with statements covering the present uses of the soils and 
the methods through which each type can best be improved. 

The Kennan series includes light colored upland soils in the 
timbered regions where the soils have been derived through gla­
cial action from granitic rocks. These soils are always acid, and 
are frequently quite stony. The types mapped in Waupaca 
County are the Kennan fine sandy loam, loam and silt loam. 

The Antigo series also includes light colored upland soils in 
the timbered region where the material has been derived from 
glaciated granitic debris which has been deposited by water in 
the form of level plains taking the form of outwash plains or 

stream terraces. The lower subsoil of the types in this series is 
usually sandy or gravelly. The types mapped are the fine sandy 
loam, loam and silt loam. 

The most characteristic feature of the Superior series is the 

heavy red clay subsoil which was deposited in quiet waters and 

later modified to varying degrees by glacial action. Typically 

the surface is level or nearly so, and the natural drainage some­
what deficient. Where the surface is sufficiently rolling to in­

sure fair to good drainage th� term " rolling phase" is attached 

to t�e various types. The types mapped here are the Superior 
sandy loam , fine sandy loam, loam, silt loam and clay loam. All 

of these types except the clay loam have a rolling phase which 
is shown on the map. 

The Coloma series includes light colored upland soils where 
the material has been derived chiefly from sandstone rocks 

through glacial· action, Varying amounts of granitic material 

are mixed in with the sandstone particles. The types mapped 

are Coloma sand and fine sand. 
The Plainfield series is made up of the same material as the 

Coloma except that it has been deposited by water in the form 

of level plains, known as stream terraces or outwash plains. 
The types mapped are the Plainfield fine sand, sand and sandy 
loam. 

The Whitman series includes dark brown to black soils which 

OCCur in depressions or along stream channels where the ma­
terial has been derived largely from granitic glacial drift. On 
account of the low position and poor drainage there has been 

an accumulation of organic matter which accounts for the dark 

color. The only type mapped in this area is Whitman silt loam. 
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The Poygan series includes the dark brown to black soils 
which occupy depressions in the region of Superior soils. The 
subsoil is the same heavy red clay found under the Superior 
types. The natural drainage is poor and there has developed 
a considerable amount of organic matter in the surface soil. 
'fhe types mapped are Poygan fine sandy loam, silt loam and 
·clay loam. 

'1'he Dunning series includes dark colored, light textured soils 
occupying low poorly drained areas, chiefly in the region where 
the soils are largely of sandstone origin. The only type mapped 
in the series in 'N aupaca County is Dunning fine sandy loam. 

The Genesee series includes the brownish soils which occur as 
first bottom land along the streams of the area. This land is 
subject to annual overflov. and so can seldom be utilized for cul­
tivated crops. The types mapped are the fine sandy loam and 
silt loam. 

In addition to' the soils included in the nine series described 
above, a large amount of peat has been mapped. This peat con­
sists of accumulations of vegetable matter in varying stages of 
decomposition and with which there has been incorporated a 
small proportion of mineral matter. 

In subsequent pages of this report the various soil types 
mapped in Waupaca County are discussed in detail. The dis­
tribution of the various soils is shown on the map accompany­
ing this report. 

2-W.O. 
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CHAP'TER II. 

GROUP OF HEAVY SOII.J S 

KENN AN SILT LOAM 

Extent and Distt·ibn#on.-'l'his type is not extensive, it cov­
ering a total area of less than 16 square miles. It is confined 
almost entirely to the northwest quarter of the county. Tracts 
seldom exceed two square miles in extent.. Most of this ooil is 
found north of Waupaca, between Waupaca and Scandinavia, 
to the west of Scandinavia, and also to the west and south of 
lola. 

Description.-'l'he surface soil of this type to  a depth of about 
10 inches consists of a brown or grayish-brown, or in- the upper 
few inches of virgin areas dark brown, friable silt loam. The 
subsoil c onsists of yellow or light yellowish brown silt loam, 
which usually becomes somewhat heavier with depth to 16 to :24 
inches, where the texture is lighter,-a fine sandy loam, sandy 
loam, or sandy clay loam, usually containing varying amounts 
of fine gravel. The line between the silty covering and the 
coan.;er material is  often quite sharp. The surface material is 
usually free from gravel, while the deep subsoil m ay contain a 
considerable amount of it .  Boulders occur on the surface in 
mther irreg'ular distribution. In places they are sufficiently HU­
merous to interfere with cultivation. Some have been rpmoved, 
but others are so large that moving them is difficult. Some 
areas are practically stone free . 

Topography and dminagc.-The surface varies from gently 
rolling to hilly, and because of the surface features the natural 
drainage is good. '['here is not much danger f.rom erosion, :11-

though this should be kept in mind, and the steeper slopes krpt 
covered with a growing crop as much of the tim e as p ossible . 

OTigin.-The material forming this soil hafl been del1ived 
largel.\- from crystalline rocks through glacial action. Nearly 
all of the boulders p resent are of crystalline rocks also. There 
IS no calcarpous material p resent and b oth soil and subsoil are 
acid. 
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WIS. GEOL. AND NATURAL HIST. SURYEY. PLATE I. 

SHOWING GENTLY ROLLING SURFACE FEATURES CHARACTER­
ISTIC OF A LARGE PROPORTION OF 'l.'HE SOIL IN THE 

KENNAN SERIES. 

Many areas of t his s oil are s t one f r e e ,  o r  n e ar ly s o .  T h e  sil t loam, 
loam an d flne san dy loam as f ound in this county are for the most 
part, v e ry g o o d  agric u ltural lanel. 

SHOWIXG UTILIZATION OF STONY LAND. 

Soils of the Kenn a n  seri es are stony in som e places and stone free 
in other places. Where the stonp� interfere seriously with cultivation, the 
lan d, such as s h own here, s upplie s exc e l l e n t grazin g. 
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Native vefJetation.-'1'hc original timber growth on this soil 

consisted of maple , birch, hemlock, with some basswood, oak and. 
elm. Some white and Norway pine were also mixed in with the 
hardwood. All of the pine has been removed, and the best of 
the hardwood has also been cut, hut there are still limited tracts 

where some merchantable timher remains. 
Present agricllltl�t'al deveZopment . *-A considerable propor­

tion of this type is cleared, under cultivation, and in highly im­
proved farms. It is good soil for general farming and dairy­

ing--the chief lines to which it is devoted. The chief cro()ps 
grown are small grain, corn, and hay. Potatoes are also grown 
on a commercial scale on some farms, and sugar beets do well, 
though not grown to any extent at present . Peas are grown to 
a limited extent. Corn for ensilage is a certain crop, but corn 
will not alwaj,s mature in this latitude on account of frosts . 
By growing early varieties and by selecting the fields which 
warm up readily and permit early planting, the danger from 
frosts can be materially reduced. Commercial fertilizers will 
hasten growth and frequently reduce'the time required for ma­
turing the crop by one or two weeks. 

A NTIGO SILT LOAM 

Extent and distribution.-This type is of limited extent and 
is found chiefly in the west central part of the county in the 
vicinity of Sheridan, about 2 miles north 'Of Waupaca, south of 
Scandinavia and between Scandinavia and lola. 

Description.-The surface soil of the silt loam t'O an average 
depth of 8-10 inches consists of a grayish brown silt loam which 
frequently approaches a loam in texture. The material is usu­
ally rather compact in its natural condition but when placed 
under cultivation, its structure permits the securing 'Of good 
tilth very readily. '1'he upper subsoil consists of a light brown, 
compact loam or silt loam which at about 14-16 inches grades 
into a buft' colored or slightly yelJowish brown silty clay loam. 
Below 24 inches, the subsoil changes abruptly into a mixture of 
sand and gravel containing very little clay . The depth t,o this 
gravelly material is variable and in several instances was found 
to vary from less than one foot to ahout three feet. 

* For chemical composition and fertility see page 20. 
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In most cases this soil is free from large stones and bowlders; 
although about the margins of areas some may be found, and 
stones from 4-8 inches in diameter may also occur in small 
numbers. 

Topogr'aphy and drainage.-T'he surface varies from level to 
very slightly undulating and because of the underlying coarse 
material, the natural drainage is good. There are only a few 
small sags or potholes where the drainage is deficient. 

Origin.-The type is of alluvial origin and consists largely of 
crystalline glacial debris deposited as outwash material or val­
ley fill. None of the soil-forming particles are of a calcareous 
nature, and the type shows varying degrees of acidity. 

Native vegetation.-The original timber growth consisted of 
maple, birch, and hemlock with a small amount of pine. 

Present agricultumZ deveZopment.-Antigo silt loan is an 
excellent soil and most of it is cleared, placed under cultivation, 
and in prosperous farms. Its freedom from stones makes it 
more desirable than some of the upland types. The type is 
well adapted to small grains, grasses, potatoes, root crops, etc. 
Corn makes excellent silage and often matures, but cannot be 
counted on to mature every season. 

CHEMICAL COMPOSITION AND FER"I'ILITY OF ANTIGO SILT LOAM , AND 

KENNAN SILT LOAM 

The soils of the Antigo, and Kennan series have a good sup­
ply of the mineral elements phosphorus and potassium. 

Phosphorus.-The total amount of phosphorus in an acre to 
a depth of 8 inches varies from 1,100 to 1,400 pounds. 'l'his 
would be sufficient for 100 to 150 crops if all were available, but 
it is never practicable to secure good growth from such soils af­
ter the total phosphorous has been reduced to six or eight 
hundred pounds and better results are always s-ecured when the 

total phosphorous content of this layer of soil is retained at 
from 1,500 to 2,000 pounds per acre 8 inches. A farmer on this 
land, therefore, should adopt plans which will maintain the 
present supply of this element rather than attempt to draw on 
it even for a short number of years. The availability of this 
element requires a good supply of organic matter. 

Potassium.-The element potassium exists in very much larger 
amounts in these soils than does the element phosphorus�in 
faet they contain on the average approximately 30,000 pounds 
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of this element per acre to a depth of 8 inches. 'This is a suf­

ficient supply to meet the ' demands of heavy crops for several 
hundred years. The entire problem with reference to potas­
sium therefore , is connected with its availability. ,Vhen a good 
supply of a'ctive organic matter is present it can be  assumed 
that there is sufficient potassium made available for practically 
all crops grown on this land. In the case of a few special crops 
requiring unusually large amounts of this element, such as cab­
bage and tobacco, the use of p otash fertilizers may in some cases 
be profitable. The system of farming followed will also influ­
ence the potassium supply. A large p art of this element goes 
fo the stalks and straw of the plant so that if the hay and rough 
forage is fed the greater p orti on of this element is returned to 

the land in the manure- differing radically from phosphorous 
which goes to the grain and is, therefore, more likely to be sold. 

Organic matter and nitrogen .-Compared with p rairie soils 
which have shown a lasting fertility, these soils are distinctl y 

low in organic matter and nitrogen . In fact ,' most upland soils 

of wooded regions are low in organic matter. However, the vege­
table matter which they do c ontain when first cleared and broken 
is of an active character, but provision should be made for 
maintaining and increasing this material. Wh en stock raising 
is practiced manure is available and is of course good as far as 
it goes, but on comparatively few farms is thl'1'e sufficient ma­
nure produced to maintain the organic matter in soils of this 

character and other means should be used to supplement the 

barnyard manure. Green manuring crops should be used as far 
as possible , turning under the second crop of clover whenever 
this can be done rather than using it for p asture. Seeding 
clover in corn at the last cultivation will secure good grmvth 
when the season is favorable.  Cultivated ground when used for 
pasture should not be grazed closely. 

Nitrogen is perhaps the most essential element of plant food 
and large amounts are used by all crops . It exists only in the 
organic or vegetable matter of the soil , there being none what­
ever in the earthy material derived from the rocks. Soils 
which are low in organic matter are therefore, also l ow in ni­
trogen. By all means the cheapest source of this element is 
throu gh the growth of legume.s such as clover, alfalfa, soy beans, 
etc. , which collect it from the atmosphere. When these crops 
are turned under they contain an abundance of this element. 
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When ted to stock a portion ouly is returlled to the l aud. But 

when land of the character of that linder discussion is used for 

mixed farming so that at least one-fourth produces a good crop 

of clover or alfalfa each year the supply of nitrogen can be 

maintained on a dairy or st{)ck farm, but where any consider­

abl e portion of the land is in crops which a re sold entirely onc­

third 01' m ore would have to be in some legume crop to main­
tain the nitrogen supply. 

Acidity and liming.-Since all of these soils were formed 

from rocks not containing lime carbonate the�' are essentially 

all acid. The degree of acidity varies from one which would 
require 1,000 to that which would require 5 ,000 p ounds or more 

lime to correct. This acidity is not in itself a direct detriment 
to the growth of most farm crops but is an indication that there 

is not enough lime present for crops which need a good deal of 
t hat element . Clover will do well while this soil is new even 
though acid, but after this land has been cropped a number of 
years the acidity should be corrected to secure the best results ' 
with medium red or mammoth clover. Alfalfa is very sensi­
tive t{) acidity and lime in some form must be used to secure 
good results with this crop even on new land. Other crops also 
are benefited by lime. 

Crops.-The Antigo and Kennan soils arp adapted to a wi de 
range of c rops including corn, potatoes, and root crops as well 
as grasses and small grains. The soils of these types are well 
adapted to the development of dairy farming on account of 
their unusual fitness for the growing of hay and pasture. 

SUPERIOR CLAY LOAM 

Ext e n t  an.d distribution.-The Superior ela�' loam is confine d  
t o  t h e  eastern half of t h e  county chiefly t o  the south eastern 
quarter within the valley of the Wolf RivPl'. The most impor­
tant areas are found in the vicinity of Fremont and Weyau­
wega. A few small tracts are . found near Clintonville an d 
Northport also , and others are scattered about th rough the east ­
e l'll part of the area. 

D escription .-The surface soil of this type to an average 
depth of 6 to 8 inches consists of a grayish-brown to light choc­

olate brown clay loam or frequentlya silty clay loam. The sub­
soil is a heavy, compact pinkish-red clay which extends to a 
depth greater than three feet, though below 30 inches the m a-
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tel'ial frequently becomes somewhat lighter, both in color and 

texture. 'l'hl'oughout the subsoil thin streaks of ashy gray fre­

quently appeal', and it is probable that these mark the location 
of former cracks into which surface silty material has been 
washed. Upon drying large cracks are formed in the surface 
and these extend to a considerable depth into the subsoil. These 

arc of course most noticeable in uncultivated fields. Occasion­
ally water worn gravel and a few small stones are found upon 
the surfacc and mixed with the soil but these are always of very 
limited number. In some places in the deep subsoil there is 

found a substratum of medium to fine sand. This is seldom 
more than a few inches thick when the red clay is again ell­

countered. ']'hi8 condition is found chiefly east of Fremont . 

Topography and dminage .-The surface of the Superior clay 
loam is level or ncarly so, and because of the heavy character 

of the subsoil the natural drainage is deficient. Many farm e rs 
have laid out open ditches or haye laid out the fields in narro w 
lands so that the dead furrows would serve as surface drains. 

Some of the most progressive farmers have installed tile drains 

with very markell success and it is only a question of time uu­

til practically all of this t�·pf' will be fully tile drained . 

Origin.-The material forming this soil is largely of lacus­

trine origin, but since its first deposition by quiet waters it h as 
been more or less influenced by the action of glacial icc. Typi­

cally the Superior soih; conta in c onsiderable carbonate of lime, 
and varying amounts arc found in this typ e, especially in the 
subsoil . The surface is usually not acid, though in some eases 
a Rl ight acidity haR developed. 

Nativ e Vege tation .-The original timbf'1' growth 
hickory, oak, elm , birch, some maple , and poplar . 

greater p art of the timber has been removed. 

eOll.si steu of 
By far the 

Present agricultural de1'eZlJpmen t .*-A considerable propor­
tion of the Superior clay loam is being utilized for farming pu r­
p oses. The best drained portions are devoted to cul tivated 

crops , and the leRs well drai ned tracts are used for hay and pas­
ture. Vlhen thoroughly drained th is is an excellent soil, th011gh 

some what difficult to handl" because of its heavy texture. It 
i s  devoted to general farm crops consisting of hay, small grains. 

corn and potatoes , and where drained good yields are secure-d . 

* For chemical composition and improvement of this soIl see page 25 .  
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Considerable fall plowing is done and in general up-to-date 
methods of cultivation are being practiced . 

SUPERIOR Sn,T LOAM 

Exte nt and dist1·ibution.----.:This type is of limited extent and 
is confined to a few areas in the eastern half of the county. 
The more important tracts are found east of Clintonville, and 
north and northwest from Manawa. 

Descl'ipfion.-The surface soil of this type to a depth of from 
6 to 8 inches consists of light brown friable silt loam which con­
tains only a moderate amount of organic matter. In some of 
the lower locations the surface contains more' organic matter 

than the average and here the color is somewhat darker than 
usual. The subsoil consists of a light reddish to pinkish red 
heavy compact clay loam which extend to a depth of over 3 feet. 
On drying large cracks are formed in both soil and subsoil, es ­

pecially in uncultivated places , and a section of the soil shows 
light colored streaks whicn were crevices into which some of the 
surface silt was washed. This soil is quite uniform , and closely 
resembles th e clay loam type. The chief differ-cuce being the 
surface soil is somewhat lllore silty in character. 

Topography and drainage.-The surface is level to very gen­
tly undulating, and because of the heavy nature of the suh'Soil 
the natural drainage is deficient. Where the type borders the 

rollin g  phase of Sup erior soils into which it grades very grad­

ually it is frequen tl y difficult to establish a boundary line , sin er 
the only difference between is in top ography . 

Ori.qin.-In origin this type is i dentical with t he Supel" i oe 
clay loam, ha ving" bren deposited in quiet waters , probahly du r­
ing interglacial tillle and then having been modified to a limited 
extent by glacial action. 

Native vegetation.-The original timber consisted of hickory , 
elm, oak with some ash and willow in the wettest places. 

Present agricultural development. *-Most of this floil is 
eleared and being used for som e agricultural purposc. -Where 
d rained it  is mostly cultivated and excellent crops. are usually 
secured. Where not d rained it is used chi efly for hay or pas­

ture for which it is very wen suited. When properly drained 
this is an excellent floil and well adapted to general farming 

* For chemical composition and improvement of thi s soil see page 2;; . 
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and dairying. 'rhe chief crops grown are small grains, corn 

and hay. 

SUPERIOR SILT LOA M, ROLLING pHASE 

rrhis type is of limited extent and therefore of minor impor­
tance. rrhe largest tracts occur southeast and southwest from 
Marion and north of Manawa. 

The surface soil of this soil to a depth of about 8 inches con­
sists of a brown or light brown silt loam which contains only 
a moderate amount of organic m atter. This is underlain by 
a grayish silt loam or silty clay loam which at 14 to 16 inch es 
is underlain by the typical pinkish-red heavy clay which is 
characteristic of the Superior soils. This extends to a depth 
usually much greater than 3 feet, though frequently in the 
lower p ortion of the 3 foot section there may be thin layers of 
fine sand. A lighter color may also mark the heavy clay at 
this depth. 'rhe soil as a whole is quite uniform. '1'he amount 
of stoniness is variable however. S ome areas being entirely 
stone free, while some have quite a number of bowlders upon 
the surface. 

The surface of this soil is gently rolling to rolling and the sur­
face drainage is usually good. Along some of the lower slopes 
where the type adj oins lower lands there arc small areas de­
ficient in drainage. 

The original timber was the same as on the loam and fine 
sandy loam types of this series. Most of the merchantable tim­
ber has been removed and the land placed under cultivation. 
Most of the land is well improved, and it is an excellent soil.  
It is easier to work than a clay loam but suirciently heavy to 
retain moisture well and also the fertilizing material whi ch may 
be applied to it. The same crops arc grown as on the loam soil, 
the same methods are followed, and the same line of improve­
ment �will apply. 

CHEMICAL COMPOSITION AND FERTILITY OF SUPERIOR CLAY LOAM ,  

SUPERIOR Slur LOAM AND SUPERIOR SILT LOAM, ROLLING PHASE 

The chemical analyses of the Superior silt loam and clay loam 
soils show that their phosphorous content is ,somewhat lower 
than the average of other silt loams and clay loams in the State, 
while th e p otassium contcnt is considerably larger. Their con-
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tent of organic matter is somewhat below the average of soils 

of this texture. In regard to lime they vary within very wide 
limits, in some sections being acid, while in others they contain 

as high as 10 to 12 per cent of lime carbonate. 

Phosphorl l$ .�The comparatively small total amount of phos­

phorus contained in these soils together with the relatively large 
amount of iron oxide renders this element somewhat · unavail­
able to growing crops and makes it important that farmers oper­
ating on this type of soil see to it that the available supplies of 
this element are maintained or increased either through the use 
of feeding stuffs high in this element or the purchase of suffi­
cient phosphate fertilizers. Experiments on this soil at Ash­
l and showed a large increase through the use of phosphate fer­
tilizers in addition to manure . The following table gives the 
results of some of these experiments. 

10 I ons m a n ure and 
CrOll 10 tons m anure only 1000 lbs ro� k Per cen t  of increase 

I1hoSIlh ate 

p ... tatoes . . • • . . . . • . . .  87 bu. I1er A 128 bu. 47 
Rutabagas . . . . . . . . . .  108 bu. I1er A 137 bu. 2i  

Corn . . . . . . . . . . . . . . . . .  80 . 4  bu. I16 r  A 36.8 bu. 2 1  
Clover b ay . . . • • . • . . 2223 wunds 3177 wunds 43  
Clover seed . . . . . . . .  217 . 5  wunds 336 . 7  pounds, 47 

The importance of having sufficient supplies of this element 
is made still greater by the relatively poor drainage which the 
Superior clay loam has and its consequent tendency to be cold 
so that crops are slow in maturing. The element phosphorus is 
particularly helpful in hastening the maturit y  of crops and the 
fo rmation of seed. 

Potass1:um.-These soils average over 50,000 pounds of this ele­
ment pel' a cre to  a depth of 8 inches . This potassium, h owever, 
in the form in which it exists in the soil is not available to crops 
and becomes so only as a result of chemical changes wh ich are 
chiefly brought about through the action of organic matter. 
When a good supply of active organic matter is maintained the 
quantity of potassium is sufficient to supply growing crops al­
most indefi nitely and it is  only in the case of fields low in or­
ganic matter or where crops using unusually large amounts of 





,V I S .  G80L. AND NATURAL H I ST. S t:RI·EY. PLATE II. 

AN IMPLEMENT FOR LI FTING AND REUOVIKG LARGE BOULDERS. 

W h i le the se s t o n e s  are u n de s i r a b l e ,  a n d  i n te rfere w i th the cu l t i va t i o n  
of the l a n d ,  i t  i s  u s u a l l y  t r ue tha t whe re the y  occu r t h e  soil i tsel f  i s  o f  
g o o d  q u al i ty. 

SHOWING SURFACE F EATURES TYPICAL OF THE SUPERIOR 
S E RIES OF SOILS. 

Thi s Supe r i o r  so i l has a h i gh a g r i cul t u r a l  v a l u e. 
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available potassium are grown that fert i l izers containing this 

element need be used . 

Nitrogen and organic rnatter.-NitrQgell e x i sts  in the soil al­
most entirely in combination with organ i c  0 1' vegetable matter, 

In this soil the vegetable matter is relatively low and should be 

increased. The accumulation of organ ic  matter high in nitro­
gen is most readily brought about through the growth of legumes 

such as clover, alfalfa, or soy beans. These may either be 

turned under as green manuring crops in which case 'all of the 
nitrogen collected from the atmosphere is returned to the soil 

and made available to succeeding crops, or they may be fed ' to 
animals and the manure returned to the soil so that a p ortion at 

least of the nitrogen gathered from the atmosphere is returned 
to the l and to . add to the supply already there. Whatever sys­
tem of farming is followed on this type of soil should involve a 

rofation one member of which is a legume. 

Lime and soil acidity.-This soil was originally laid down in 
an extension of Lake Superior as a sediment and in this a con­
siderable amount of lime carbonate was deposited. 'l'his watn'­
deposited soil was then worked over by the ice during the gla­

cial p eriod. Since .this time the lime has been dissolved out of 
portions of the soil to a considerable �xtent, but other p arts, less 
pervious to the water or containing large amounts of lime , still 
retain considerable quantities of this material . As a result these 
soils have become acid in p atches, but as a whole are not acid 
and the subsoil still generally c ontains considerable lime. This 
is particularly favorable to the growth of cic'ver and alfalfa, 
but where sorIlel or other plants show the development of acidi t y 
lime should be used especially for al1alfa . 

Drainage.-Where the surface of these soils is level, as is very 
frequently the case the question of drainage is one of impor­

tance. Over practically all level areas tile drains could be in­
stalled to advantage . Thorough drainage will make these soils 
warm up earlier in the spring, insure better tilth and increased 
yields. 
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CHAPTER III .  

GROUP OF LOAMS AND FINE SANDY LOAMS 

KENNAN LOAM 

Extent arl-d distribution.-The Kennan loam is one of the ex­
tensive and imp ortant soils in the area. It is confined chie fly 
to the west half of the county, and the most extensive areas oc­
cur in the northwestern quarter of the area. Throughout the 
region north of lola, Northland and Big Falls, and north to 
the county line, the loam is the predominating soil. 

Descriptio n.--,'rhe surface soil of this type to a depth of from 

10 to 12 inches consists of a brown, or grayish-brown, or bnff 
colored loam or somewhat gritty silt loam. Tllis is underlain 

by a brown compact gravelly sandy loam or sandy clay whi ch 

gradually changes at from 24 to 30 inches or below into ma­
terial of a much more sandy and gravelly nature . The gravelly 
material is frequently ·so plentiful in the subsoil that boring is 

impossible in the lower depths. Typically there are a moderate 

number of stones and b owlders on the surface and through the 
soil, but these are not so numerous as to interfere seriously with 
cultivation. There are marked exceptions to this rule, however, 
and in some cases the number of ston.es and bowlders is so great 
as to interfere seriously with cultural operations. In such cases 

their pre·sence has been indicated on the map by appropriate 

symbols. From many fields th e stones have been removed an d 
some stone fences are seen in various p arts of the area. In 

places there is a small amount of gravel on the surface and in 
the upper subsoil, but such material is most abundant in the 
lower subsoil. The texture of the Kennan loam is somewhat 
variable an d frequently approaches a fine sandy loam. In fact 
some areas of fine sandy loam have been included where they 
were of limited extent and where the change of one type to an­
other was very gradual. 

Topography and drainage.-'l'he surface of the Kennan loam 
.-aries from undulating to rolling and somewhat hilly. Al-
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though this type occurs on some or the largest and highest ele­
vations there are comparatively few steep or abrupt slopes, and 
by far the greater p roportion of the type has such a topography 

as to permit the use of mode m farm machinery. Wh ere ex­
tremely steep slopes have been fuund, or where the surface was 
of a very rough or broken character, a rough phase hasl been in­
dicated on the soil map. These areas are frequently very stony 
as well as rough.  The soil within the rough phase is al so sub­

j ect to greater variation than typical, ranging from a fine 
sandy loam to a silt loam. OYer the roughest areas some 
portions have been quite badly eroded. Because of the uneven 
;mrface features of the type as a whole, and the character of 
the subsoil, the natural drainage is excellent. The type con­
tains a sufficient amount of fine material so that it retains mois­
ture well and does not suffer from drought except during ex­
tended dry periods. 

Origin.--"fhe material forming the Kennan loam has been de­
ri ved through glacial aetion largely from cr.nstalline rock forma­
t ions .  This material in a number of case·s has been carried by 

a ll iee sheet over regions where Potsdam sandstone is the un­
derlying rock, so that the resulting soil consists of a m ixture of 
m aterials from these two sources. However, the granitic rock 
material predominates in this soil in practically all cases. There 
is no lime·stone material present in the p ortion of the area where 
this type occurs and both soil and subsoil show varying degl'f:es 
of acidity . 

Native ve·getat ion.-The original timber growth on this  I'oil 
consisted of maple, birch and oak, with varying amounts of hem­
l ock, white and Norway pine. A considerable p art of the type 
as found in the extreme northwestern part of th e county is still 
in timber. Where the original timber has been removed there 
is usually a second growth in which poplar , white birch and hazel 
brush are plentiful. 

Present agricultllral development.*-Probably from one-third 
to one-half of this type has been cleared and placed under the 
plow. Where not extremely stony, it is one of the most desi r­
able soils in the west part of the county, and one which h as very 
good agricultural value. It is devoted chiefly to dairying arid 
general farming, with potatoes as an important cash crop. The 

* For chemical composition and i mprovement of thi s  soil see poage �3 .  
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type affords excellent grazing, and where the stones are most 
plentiful the land can be used to best advantage for this pur­
pose. Sheep are raised to some extent, although it  would seem 

that this industry could be materially extended. Corn is raised 
principally for silage, but when it  matures the yield usually 
ranges from 40 to 60 bushels per acre . Oats yields range from 
35 to 60 bushels per acre with some yields reported much higher 
than this. Barley usually yields from 25 to 35 bushels, and rye 

from 15 to 20 bushels. The hay, which consists chiefly of clove r 
and timothy, yields from l Yz  to 3 tons per a cre. Alfalfa is 
grown to a limited extent, although special t reatment of the soil 
is usually necessary in getting this crop started. Potatoes yiel d 
from 100 to 200 bushels per acre and are the most important 

cash crop grown on the type .  Wheat is grown only to a lim­
ited extent but gives very satisfactory yields on this so.i1 .  Prob­
ably the most common rotation followed by farmers on this soil 
consist9 of small grain, seeded to clover and tim othy,-h ay he­
ing cut for two years, afte:ri which the land iR plowed fo r corn 

or potatoes and then again followed by small grain. Stable m a ­
nUl'e is the only fertilizer used to any extent though a small 
amount of green manuring is  practiced . 

KENN AN FINE SANDY I�OA M  

Extent and distribution.-The Kennan fine sandy loam is a n  
important type though not fully improved. It is confined al­
most entirely to the western half of the county, and chiefly t o  
the northwestern quarter o f  t h e  area where it occurs in h'arts 
of from 10 or 20 acres to several square miles . 

Description.-The surface soil of this type to an average 
depth of 8 inches is brown or slightly grayish-brown, mellow, 
fine sandy loam. This material becomes somp,what lighter in 

color with depth and becomes a yellowish -brown at a depth of 
from 10 to 18 inches. In texture the subsoil is usually a fine 

sandy loam containing considerable clay which in places be­
comes a sandy clay loam. The heaviest portion of the subsoil 

usually occurs at a depth of from 18 to 24 in ches. This may 

sometimes extend to a depth of 30 inches , but in the lower depths 
the material usually becomes somewhat more sandy. In some 
areas the subsoil through its entire section was found to be 
somewhat sandy, but was not sufficiently light to be cla-ssed uu­
del' another type name. 



GRO UP OF' LOAMS _ \ X/I  FI XE SANDY LOAMS. :31 

A lighter phase of this soil was found to occur 4 or 5 miles 
south of Big Falls where the material approaches a loamy fine 

sand in texture. The exten t he 1'1'. however, was too limited. to 

justify a separation. The typo ·  as a whole is somewhat stony, 
though as typically developed t hese stones are not sufficiently 
plentiful to interfere materially with agricultural development . 
Where the stone.s are most plent i ful, and where they do inter­

fere with the cultural operations to any marked degree, their 
presence has been indicatd on the soil map by appropriate sym­

bols. 

Topography and drainage.-The surface of this soil is undu­
lating to rolling with a few locations which could be classed as 
hilly. Modern farm machinery can be used on p ractically all 
of the type, and because of the surface features and the sandy 
nature of the soil the natural drainage is good. There is a suf­
ficient amount of clay in the subsoil so that moisture is retained 

in a very satisfactory m anner, and the type does not suffer from 
drought except during periods of extended dry weather. 

Origin .-The material forming the Kennan fi ne sandy loam 

has been derived through glacial action chiefly from crystalline 

rocks though the underlying rock over a portion of the area 
where this type occurs is Potsdam sandstone. Material from 
both of these formations lis found in this soil, but the crystalline 
material app ears to predominate. There is no limestone ma­
terial in this region and both soil and subsoil are found to be 
in an acid condition . 

Native v egetation.-The original timber growth consisted 
chiefly of hardwoods, including maple, oak, birch and some elm. 
Varying amounts of hemlock, white and Norway pine were 
founa with the original timber growth. Where the land has 
been cut-over and not put in farms the present growth consi&ts 
largely of poplar, white birch and hazel brush . 

Present agricultural development.*-This is one of the most 
desirable soils of the area, although because of its irregular oc­
currence but few farms are made up entirely of it. A consid­
erable pr'Oportion of this soil is under cultivation and in im­

p roved farms . The yields which are secured. and the methods 
of farming followed are very simirar to those of the Kennan 

loam. In fact, the type as a whole is very closely related to 

* S e e  page 33 for chemical composition and improvement. 
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this soil, and the boundary line separating them is frequently 
an arbitrary <me. 

ANTIGO LOAM 
This soil is of limited extent . It is found chiefly in the north­

west quarter of the county northeast and west of Scandinavia , 
north and northwest of lola, and north of Northland. 

'1'he slJrface soil of this type to an average depth of 10-12 
inches consists of a brown or grayish brown loam, or light silt 

loam of a friable structure. '1'his is underlain by a lighter col­
ored compact loam or silt loam which below H--16 inches be­

comes quite gritty , and at about 24 inches grades abruptly into 
gravel or sand, or a mixture of these materials. A" in th e silt 
loam, the depth to the underlying coarse material is variable . 
Frequently some gravel m ay occur upon the surface and through 

the soil section. A few granitic bowlders, probably deposited 
by floating ice , are also found in places, though they are not 
numerous. 

The surface of this type is level or very nearly so, and th(� 
natural drainage is good . '1'he1'e are only a few small sags or 
potholes where the drainage is deficient. 

This soil has the same origin as the silt loam and consists 
largely of alluvial materials deposited by glacial waters as out­
wash plains or as stream terraces. The parent material was 
chiefly crystalline rocks. No calcareous material has entered 
into the formation of the soil , and varying d<?grees of acidity 
p revail. 

The origin al timber growth consisted chiefly of maple, birch, 
hemlock with some white and Norway pine . 

Although of limited extent, this is very valuable farming 
land, and is highly improved. It is used for general farming 
purposes, and is well adapted to all general farm crops com­
mon to the region . ""  

ANTIGO FINE SANDY LOAM 
This soil is of limited extent. One tract of about one square 

mile occurs 2-3 miles north of Waupaca. Another is found 

northeast of Big Falls along the Shawano county line. A num­
ber of other smaller patches are widely scattered throughout the 
county. 

* For chemical composition and improvement of this soil see p age 3 3 . 



GRO UP OF LOAMS LVD FIXE BANDY LOAMS. 33 

The surface of this soil to an average depth of 8 inches con­
sists of a grayish brown fine sandy loam which becomes lighter 
in color with depth. At 14-16 inches a yellowish-brown color 
may obtain and a small percentage of clay is present. In places 
there is a gravel deposit at about 30 inches and a moderate 
amount of gravel may be distributed through the soil section. 
The areas found in the eastern half of the county are usually 
free from gravel but are underlain by fine sand instead. 

The surface of this type is level, or only very slightly undu­
lating and the natural drainage is good . 

This soil consists of alluvial material deposited as outwash or 
valley fill. The parent material was largely crystalline rocks, 
out in the central and eastern parts of the county, the glacial 

debris contains considerable sandstone material and some of this 

has also entered into the formation of the Antigo fine sandy 

loam. No calcareous rocks have contributed to this soil , how­
ever, and both soil and subsoil are in an acid condition. 

The original timber consisted of maple, birch, hemlock, and 
some pine. 

Most of the soil is cleared and is under cultivation, but be­
cause of its being found only in small tracts, but few farms are 
made up entirely of this class of land. It is mostly well im­
proved and gives good yields of all the general farm crops com­
mon to the region. It is excellent potato land and would also 
make fine soil for truck crops, but its location regarding mar­
kets is not such as to encourage the extem;jye development of 
this line of farming. 

CHEMICAL COMPOSITION AND FERTILITY OF LOAMS AND FINE SANDY 

LOAMS 

. These soils are only a little more open in texture than the silt 
and clay loam types. They have a good water-holding capacity

· 

and will support very good pasture, but the somewhat higher 
percentage of fine sand which they contain reduces the water 
content of the surface somewhat so that they warm up more 
readily in the spring and have less tendency to bake and crack 
tlian the heavier soils. These qualities make them better 
adapted to such crops as corn and potatoes than are the heavier 
soils. 

The total amount of the plant food elements, phosphorus and 
potassium, is nearly if not quite as large in the Kennan and 

3-W. O-
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Antigo fine sandy loams as in the silt loam.* However, they 

have rather less organic matter and this, together with the 

somewhat coarser texture results in a slower rate of chemical 

change by which the inert plant food of the soil becomes avail­
able to crops. For this reason the increase in the supply of 
fresh organic matter and the use of available plant food either 

in the form of stable manure or of commercial fertilizers be­
comes more important and especially when crops such as po­
tatoes which are sold from the farm, and of which heavy yields 
must be grown to be profitable, are produced. 

The increase in the supply of organic matter is of the utmost 
importance. A high degree of fertility cannot be maintained 
in these soils unless about twice as large an amount of organic 
matter is developed in them as that which they originally have. 
The plowing under of legumes, such as a second crop of clover 
or a crop of soybeans, is the best method of securing this re­
suIt. '1'he application of phosphorus and p otassium fertilizers 
ran best be made for these crops, since it secures a much larger 
growth of these crops themselves and becomes available through 
their decomposition to the following crops of corn or potatoes . 

The Kennan and Antigo soils were derived from rocks devoid 
of lime carbonates and therefore have a marked tendency to be­
come acid. The degree of acidity is usually only slight in the 
new soil, but increases as the land is cropped from year to yea r. 
This acidity does not affect the growth of most crops directly, 

but makes it more difficult to maintain a good degree of fertil­

ity. This is true 'because it is in a condition unfavorable to 

the continued growth of the best legumes-clover and alfalfa. 

The slight degree of acidity does not interfere with the growth 

of clover while the soil is comparati.vely new, but does reduce 
the yields as the fertili.ty is reduced by further cropping and 
even in the virgin condition acidity interferes with the growth 

of alfalfa . It is also a condition unfavorable to the mainte­

nance of a good supply ()f rea dily available phosphorus in the 
soil. These obj ections are probably not suf'fichmt to make nec­
essary the use of lime to correct the acidity on all of the lana 

under cultivation; for a number of years, but does make it de­
sirable that farmers 'wishing to grow al£al£a should lime as well 
as inoculate the soil for this crop and also to wateh the growth 
of clover earefully from year to year , so as to begin the use of 

* See page 20. 
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lime on the fields as they are sown to clover as soon as it becomes 
difficult to secure a good stand. 

These types of soils are well adapted to general farming and 
some special crops such as potatoes can also 'be grown to good 
advantage. These soils of intermediate texture are better 
adapted to potato culture than are the heavier types on, the one 
hand or the light sandy soils on the other. 

SUPERIOR LOAM 

This soil is of limited extent and is confined to the eastern 
half of the county. Some of the type is found in the vicinity 
of Nicholson and other small tracts near Symco and New Lon­
don. 

The surface soil of this type to an average depth of 8 or 9 
inches consists of a grayish-brown mellow loam which contains 
an appreciable amount of fine and very fine sand. This is un­
derlain by a compact pinkish-red clay or clay loam which con­

tinues to a depth greater than 3 feet. Usually the color be­
comes deeper red, and the structure somewhat more plastic with 
depth. In places there is a small amount of gravel on the sur­
face and mixed with the soil, but as a whole the type is quite 
uniform. The surface is level to undulating and the natural 
drainage is in most cases fair to good. Only in the lowest 
places is it deficient. It is better than on the clay loam and 
silt loam types. 

The loam has the same origin as the clay loam and silt loam 
types, having been deposited in quiet waters and later modified 
to a limited extent by glacial action. 

The original timber growth consisted chiefly of oaks, hickory, 
and some elm. 

Most of this type is cleared, under cultivation, and in a high 
stage of development. It is an excellent soil, well suited to the 
general farm crops commonly grown in the region. Small 
grains, corn and h ay are the chief crops. Potatoes are also 
grown, but usually only for home use. It is easier to cultivate 
than the clay loam, and altogether is a somewhat more desir­
able soil. Stable manure is practically the only fertilizer used 
at present, though commercial fertilizers are being considered, 
and experience has shown that properly used they are profi-
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table. The soil responds especially well to a phosphate fertil­
izer.* 

SU PERIOR LOAM, ROLLING PHASE 

Extent and distribiltion.-The Superior loam rolling phase is 

generally associated with other soils of this series. It is c{,n­

fined to the eastern half of the county where it is an important 

soil. It is most extensive in the southeastern quarter of the 

county and there are also numerous areas southwest of Marion 
and east of Symco. 

Description.-The surface of this phase to an average depth 
of 8 to 10 inches consists of a dark brown or grayish brown 
loam which is usually somewhat gritty. This material usually 
becomes somewhat lighter in color and more compact in the 
lower surface section and remains quite loamy to a depth of 14 
to 16 inches . 'While these depths represent the average, there 
is some variation in this respect and the loamy material in 
places extends to nearly two feet. The change to the subsoil 
is usually quite abrupt and the heavy pinkish-red clay is gen­
erally found at 14 to 16 inches below the surface. This heavy, 
compact red clay e::-..'tends to a .  depth of more than 3 feet, often 
times many feet-though in, the lower portion of the 3 foot sec­
tion it sometimes becomes lighter in color, and may contain a 
few thin layers of sandy material . In numerous places granitic 
stones and bowlders were origi nally found upon the surface, 
but in many fields these have been ' entirely removed. Places 
were seen, however, where the bowlders were still present and 
where they were sufficiently numerous to interfere with cul ti­
vation. Gravel and some small rock fragments are frequently 

p resent in the soil and subsoil . The gravel and stones are most 
plentiful along the most westerly occurrences of the type , where 
it borders the soils of the Kennan series. In many places ex­
tensive areas. are almost entirely stone free. As a wh ole the 
material forming this soil is quite uniform, the chief variation 
being in the stoniness . There is an exception to this, however, 
in Sec. 13 and 14 Town of Caledonia where the subsoil is not 
red, but of a yellowish-b�rown color. Here the material also 
rests upon limestone rock which occurs within the three foot . 
section in places. This phase is really Miami loam, but be­
cause of its limited extent it was included with the Superior. 

* For chemical composition and improvement of this soil see page 43. 
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Topography and drainagc.-The surface of the loam soil 
ranges from gently rolling to rolling, with a few areas which 
(lould be classed only as undulating. Because of the usual sur­
face features the natural surface drainage is generally well estab­
lished. In some of the lower places it sags, and the draws be­
tween hills the drainage is sometimes deficient, but such areas 
are usually of small e�tent. Where the type borders the level 
phase of Superior soils or those of the Poygan or Whitman 
series there is frequently a narrow strip which would be im­
proved by tile drains. There is seldom danger of serious ero­
sion but on unprotected fields the surface soil washes to some 
extent during heavy rains. 

Origin.-The subsoil of the Superior loam has the same origin 
as the Superior clay, having been laid down as a la,custrine de­
posit and later influenced by glacial action. The surface soil 
may be in part of the same origin, but a considerable p ropor­
tion of the surface soil doubtless came from crystalline rock ma­
terial. Some of it, and especially the more sandy phases, prob­
ably came from sandstone rock. In a few places the surface 
soil shows slight acidity, but the subsoil is not acid and usually 
contains a considerable amount of lime carbonate. 

Native vegetation.-The native timber growth on this soil 
consisted chiefly of maple, oak, ash , hickory, walnut, and some 
pine. While by far the greater proportion of the merchant­
able timber has been removed there are still many farm wood 
lots containing the original timber. 

Present agricultural dev elopment.·-A large proportion of 
the type is cleared and under cultivation and it is one of the 
best soils for general agriculture within the county. All of the 
crops common to the region are grown successfully upon it but 
the chief typ e  of farming is general farming with dairying as 
the chief branch. Small grains, corn and hay are grown most 
extensively. While most of the hay is clover and timothy, al­
falfa is coming to be an important crop and is being grown 
with success on many farms. Potatoes are grown for home use 
on all farms and on a number commercially. The most com­
mon crop rotation consists of small grain, hay, corn, to which 
may be added a year of pasture after one or two years of hay, 
making a four or five year rotation. Stable manure is the chief 

* FOr chemical composition and improvement of this, s oil see page 43. 
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fertilizer used though commercial fertilizers are now being tri ed 
by some farmers with marked success. 

SUPERIOR FINE SANDY LOAM 

Extent and distribution.-This soil is found in scattered areas 
in the eastern half of the county associated with other types of 
the Superior series. Of the larger developments may be men­
tioned the one north from Bear Creek, and those between Clin­
tonville and Embarrass. The total extent of the type is com­
paratively small. 

Description.-The surface soil of this type to a depth of 10 

inches consists of a grayish ,brown fine to very fine sandy loam, 
containing a moderate amount of organic matter. In low places 
the surface is darker than typical owing to a greater accumula­
tion of vegetable matter. The subsoil consists of a pinkish-red 
day loam which may extend without change to over 3 feet, 
though frequently fine sand is encountered at about 30 inches. 
In the lower depths the color is also lighter. The depth of the 
surface soil over the clay is variable and may range from 6 

inches to 16 or 18 inches. 
Topography and dminage.-The surface of the Superior fine 

sandy loam is level to undulating and except in the lowest 
places the natural drainage is fair to good. In the depressions 
or level tracts it is sometimes deficient. 

Origin.-The subsoil of this type has the same origin as the 

remainder of the Superior types, but the surface has doubtless 
been influenced to a greater extent by glacial action than has 
the heavy clay subsoil. 

Nativ e v egetation.-'l'he original timber consisted chiefly of 

maple, elm, oaks, birch and some poplar, with now and then a 
white pine. 

Present agriC1tltural development. *-The greater part of this 
type has been brought under cultivation. The lowest and more 
poorly drained portions are devoted chiefly to hay and p asture, 
but on the remainder of the type good yields of the general 

farm crops are secured. The soil is not difficult to cultivate 
and a good mellow seed bed can be readily secured. Corn, 
small grain, hay and potatoes are the most important crops. 
This type is much better adapted to potato growing than the 
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heavier soils of this series. Alfalfa is grown in some localities 
with good success. 

SUPERIOR FINE SAKDY LOA.:M, ROLLING PHASE 

Extent and distribution.-This soil is confined almost entirely 
to the eastern half of the county where it occurs in numerous 
tracts of from less than one mile to 3 to 5, square miles in ex­
tent. Its continuity is broken by other soils of this series and 
also by tracts of peat and soils of the Antigo series. 

Description.-The surface soil of this phase to a depth of 
about 10 inches consists of a grayish-brown fine sandy loam. 
I n a few places the material approaches a fine sand in texture. 
The lower portion of the soil section becomes somewhat lighter 
in color, due to the smaller amount of organic matter present. ' 

The subsoil usually begins quite abruptly and consists of a pink­
ish-red compact clay or clay loam. T his usually extends to a 
depth much greater than 3 feet, though in the lower portion of 
the 3 foot section it is quite common to find thin layers of fine 
sand. The color of the clay ' is often lighter at this depth. A 

small amount of gravel sometimes occurs upon the surface and 
small rock fragments may be found through the soil section. 
Granitic bowlders are also quite plentiful upon the surface, and 
in places are sufficiently numerous to interfere with cultural 
operations. In many fields these have been removed and placed 
in piles along the fence rows. Much of the type is practically 
stone tree. The depth to . clay is variable but seldom exceeds 
two feet. 

Topography and drainage . -The surface of this soil ranges 
from gently sloping to gently rolling and in some cases rolling. 
Because of the uneven surface features the natural drainage is 
well established. In no place is the type too broken to permit 
the growth of cultivated crops. Erosion is not a serious prob­
lem, though on the more rolling areas there is some danger of 
washing when the fields are bare, especially during the heavy 
rains of spring, when the ground is saturated with water. 

Origin.-In origin the subsoil has the same source as other 
Superior soils, having been first laid down as a lacustrine de­
posit probably during interglacial times and later influenced to 
a greater or less extent by glacial action. The surface sandy 

* For chemical comp�sition and improvement of this soil see page 43 . 
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material probably comes- largely from crystalline and sandstone 

glacial debris. Most of the gravel, stones and bowlders associ­
ated with this soil are largely of crystalline rock origin. The 
surface soil is frequently slightly acid, but the red clay subsoil 
is not acid and usually contains considerable carbonate of lime. 

Native vegetation.-The original timber growth on the soil 
consisted of maple, oak, elm, hickory, some walnut and varying 
amounts of pine. Most of the merchantable timber has been 
removed, though there are numerous farm wood lots in which 
there is still valuable timber. No extensive tracts of native for­
est, however, are fo-qnd on this soil at present. 

Present agricultural develovment.'ff-By far the greater pro­
portion of this soil is cleared, under cultivation; and highly im­
proved. It is devoted chiefly to general farming and dairying, 

and practically all of the crops common to the region are grown 
upon it. It is an excellent general farming soil, and some of 
the most highly improved farms of the region are found upon 
it. The surface soil is sufficiently sandy to make cultivation 
easy, while the subsoil is heavy so that moisture, and fertili ty 
is retained. The surface is uneven enough to insure good drain­
age, but never too steep to permit the use of modern farm ma­
chinry . It occurs in good sized tracts so that many farms a re 
located entirely upon this one soil type. The crops grown are 
corn, oats, barley, rye, wheat, clover, timothy, alfalfa, potatoes, 
and other root crops. In addition some truck crops are also 
grown, but the trucking industry has not been developed on a 
commercial scale in any part of the county, although this soil is 
well suited to the growing of trucking crops. 

The general methods of farming followed are usually such as 
tend to gradually improve the soil, but there is still consider­
able room for improvement aIong these lines. The rotation 
most commonly followed consists of corn, small grain, and hay. 
The field usually being left in hay for two years, and possibly 
pastured for a year in· addition, making a four or five year ro­
tation. Stable manure is the chief fertilizer used, though a 
number of farmers have started the use of commercial fertili­
zers witli. very good results. The supply of stable manure is 
seldom sufficient to meet the needs of the soil, and the use of 
commercial fertilizers to supplement this supply is advisable. 

* See page 43 for chemical composition and improvement. 
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SUPERIOR 8A�l)Y LOAM 

This soil is of rather limited extent, covering a total area of 

of about 4 square miles. It is confined chiefly to the southeast­

ern p ortion of the area south and southeast from Fremont. 

Some of this soil is also found north of "\Veyauwega, and a few 

scattered areas occur farther north in the interior of the county. 

The type is usually associated with areas of Superior clay loam. 

The surface soil of this type to a depth of 10 to 12 inches con­
sists of a brown or grayish brown loamy sand to light sandy 
loam. Below this there is usually a few inches of light brown 

or yellowish loamy sand which is underlain at about 18 inch es 
by a dense, compact pinkish red clay, which extends to 36 inches 
or more. In some places there is a substratum of yellowish 
sand, usually water saturated, at about 30 inches. The depth 
of the sandy material over the clay subsoil is quite variable but 
the heavy suibsoil is always found at 2 feet or less. 

The surface is level or gently undulating, and except for a 
few sags the drainage is fair to good. 

The original timber consisted of oaks, maple, birch, some elm 
and in the wettest places a few willows. Some pine also grew 
on this soil. 

This is a valuable soil for general farming, and most of the 
crops common to the region are successfully grown upon it. 
Where drainage is thorough it is a first class potato soil. It is 
easy to cultivate, and retains moisture well. Where shipping 
facilities arc convenient this soil could well be utilized for more 
intensive farming operations, since its light surface texture 
places it in the class of trucking soils. 

SUPERIOR SANDY LOAM, ROLLING PHASE 

Extent and distribution.-This soil is of limited extent and is 
confined chiefly to the southern and southeastern portions of 
the county where it is associated with other types of the Su­
perior series. It is frequently found adj acent to Antigo soils. 
Of the more important tracts may be mentioned that just. south 
of Weyauwega and that in the vicinity of R€adfield. A few 
smaller tracts are found in the interior of the county. 
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D esGI'iption.-The surface soil · of this phase to an average 
depth (If 10 inches consists of a rather loose, brown sandy loam, 
which i n  places becomes as light as a loamy sand. This is usu­
ally un derlain by a lighter colored sand or loamy sand for sey­
eral in ches and this in turn grades quite abruptly into the 

heavy red or pinkish red clay characteristic of the Superior 
series. A small amount of gravel may be found on the surface 
and in some localities granitic bowlders occur, though seldom in 
sufficient numbers to interfere with farming operations. The 
depth (If sandy material over the clay is somewhat variable, but 
is seldC In over 2 feet deep . The amount of organic matter in 
the surEace soil is rather low, except in some of the lower places 
where �1  more moist condition has favored the development of 
more n atural vegetation. 

Topo graphy and drainage.-The surface soil varies from gen­
tly rolLng to rolling, and in a few places it is rather hilly. Be­
cause o f  the eneven surface the natural drainage is good. 

O rig1n.-The subsoil of this type is lacustrine in origin and 
since itl! finest deposition has been influenced by glacial action. 
The surface material is doubtless largely of glacial origin in p art 
from sE.ndstone rocks and in part from crystalline rocks. The 
surface soil is usually slightly acid, but the subsoil is not acid 
and usually contains considerable lime carbonate. 

Natit e vegetat?:on.-The original timber consisted chiefly of 
oaks, nnple, hickory with some pine in places. 

Present agricultural development.*-Approximately half of 
the typ 3 is being cultivated at present, the remainder b eing in 
second growth timber or in pasture. This is a good soil and 

. while devoted chiefLy to general farming it is doubtless better 
adapted to trucking crops and a more intensive system of farm­
ing. A ll crops common to the region are grown, and corn, for 
examplt; usually does better than on the heavier types because 
it gets an earlier start in the spring. The soil is easy to culti­
vate an a responds readily to soil improvements. While stable 
manure is about the only fertilizer now used, commercial fertil­
izers caa be used with profit, and farmers should look into the 
merits c f  such fertilizers. 

* See r ·age 43 for chemical composition and improvement. 



GRO UP OF LOLUIS _ L YD FINE BANDY LOAMS. 43 

CHEMICAL COMPOSITION AXD DI PROVEMENT OF SUPERIOR LOAM, 

FINE SANDY LOA:ll , AND SANDY LOAM 

These soils are more open in texture than the group of heavy 
soils. They have a water holding capacity which is sufficient 
to insure good pasture, where the land is in grasses. Because 
of the more rolling surface, and the higher content of fine sand 
in the surface soil, the natural drainage is better than on the 
heavy level lands and the soil thus warms up earlier in the spring 
and does not have the tendency to bake and crack which is char­
acteristic of some of the heavier soils. These qualities make 
these types better adapted to such crops as corn and potatoes, 
and also to the growing of fruit. 

The total amount of the plant food elements phosphorus and 
p otassium is nearly but not quite as large in the loams and fine 
sandy loams, as in the group of heavy soils previously described. 
The amount of organie matter is somewhat smaller, as is also 
the supply of nitrogen. Because of this and the coarser texture 
the rate of chemical change may not always be as rapi d as in 
the heavier soils. For this reason the increase in the supply of 
active or fresh organic matter and the use of available plant food 
either in the form of stable manure or commercial fertilizer be­
comes more important, especially when crops are grown which 
are sold from the farm. 

An increase of the supply of organic matter in these soils is 
of great importance. It is desirable to have nearly twice as 
much organic matter in the soil as these types now contain. The 
plowing under of legumes, such as the second crop of clover, or 
a crop oJ: ;soy beans is a good way of securing this result. '}'hc 
supply of stable maure is usually too limited to meet the needs 
of the entire farm . 

As in the group of heavy soils in this county, and as is quite 
common in most of the state the phosphorus content of these soils 
is below n Ol' m al ,  and should be increased. Even the use of 
stable manure will not itself supply the amount of phosphorus 
needed, and it is a good plan to supplement the use of stable �a­
nure with a phosphate fertilizer. Acid phosphate is the most 
quickly available and under present conditions is doubtless the 
most profitable form to use. This may be applied with small 
grain which is seeded to clover and about 250 to 300 pounds p er 
acre should be used. When used with corn it may be drilled in 
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the row with a fertilizer attachment to a corn planter or drilled 
in with a regular lime and fertilizer sower just before the corn 
is planted. 

Where g eneral farming is followed and it is desired to build 
up the org 'anic matter supply the following rotation is a good 
one to use :-Corn or a cultivated crop one year, followed by 
a small grain with which clover is seeded, the first crop the fol­
lowing year cut for hay, and the second plowed down as a green 
manuring crop to be again used for a cultivated crop. When 
commercia: . fertilizer is used it may be applied with the small 
grain or t·) the corn crop. Where lal second crop of clover is 
not turnec. down it should be fed and the manure returned to 
the field in as liberal amounts as can be secured . 

The growing of alfalfa should be greatly extended on these 
soils and e very farmer should consider the question of starting 
a small acreage. 
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CHAPTER IV. 

GROUP OF SANDY LOAMS AND FINE SAND S 

PLAINFIELD FINE SAND 

The type is of limited extent and is confined chiefly to the 
eastern half of the county where it is often associated with Co­
loma fine sand. 

The surface soil of this type to a depth of 6 to 8 inches con­

sists of a brown or yellowish brown fine sand underlain by a 
yellow fine sand to a depth of over 3 feet. Quite a few gravel 

stones are sometimes found. The type is usually free from 
gravel as well as stones. Some deep well borings show red clay 
and it is possible that most of the type may be underlain by 
such material. 

The surface is level or very gently undulating and where the 
watertable is not close to the surface, the natural drainage is 
excessive. 

The Plainfield fine sand is of alluvial origin and has been de­
p osited as outwash plains or valley fill. A large proportion of it 
came from glaciated sandstone material though there is some 
crystalline material also mixed in. 

The native timber growth consisted chiefly of oak and white 
pine with some p oplar. 

A large proportion of this type is being cultivated, but be­
cause of its limited extent and low agricultural value, it can be 
classed with the soils of minor importance. 

General farm crops are grow� and cucumbers and buckwheat 
are also raised to some extent. Dairying is the leading indus­
try. 

As with the other Plainfield sandy types, the soil is deficient 
in organic matter and mineral plant foods. These must be sup­
plied if marked increased yields are to be secured. * 

* See page 50 for chemica,l composition. 
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PLAINFIELD SANDY LOAM 

'1'he largest continuous area of this type of several square 
miles is fou nd west of Waupaca. Other smaller tracts occur in 
various parts of the county, though chiefly in the western half 
associated with the soils of the Kennan series. The small 
patches which occur in the eastern part of the county contain 
less gravel than the western areas. 

The surface of this type to an average depth of 8 to 10 inches 
consists of a brown or slightly dark brown sandy loam of me­
dium textu re. This is underlain by a yellowish brown sandy 
loam or a yellowish loamy sand which at from 18 to 24 inches 
contains a mfficient amount of clay to make the material some­
what sticky when wet. Gravel stones are often sufficiently nu­
numerous in the subsoil to make boring difficult. Gravel is also 
found in places on the surface, and bordering some of the areas 
bowlders am quite plentiful. 

The surfa ce of this type is level or nearly so, and because of 
the coarse naterial present, the natural drainage is frequently 
excessive ; though the type is not as subject to drought as is the 
plainfield sand. The small amount of clay in the subsoil greatly 
assists in retaining moisture. 

The Plain field sandy loam has the same origin as the other 
soils of the Plainfield series, consisting of alluvial material de­
p osited as outwash plains and valley fill 'by glacial waters. The 
parent material was both crystalline rock and sandstone drift 
and the soil is a mixture from these two sources. No calcareous 
material is :r: resent and both soil and subsoil are acid. 

The original timber was chiefly oaks and white pine. .All 
merchantable timber has been cut. 

Probably about 75% of this soil has been improved. .All the 
general farlL crops common to the region are grown in connec� 
tion with ddrying farming. Rye does well on this soil, but 
other small grains do not yield as well as on the heavier types. 
Corn and p o tatoes yield better than on the sand, and clover can 
be raised wit h less difficulty. Some alfalfa is being grown, but 
liming is nec essary to secure and maintain a good stand.* 

* See page 5 0  f o r  chemical composition a n d  improvement. 
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COLOl\IA FI�E filAND 

Extent an.d distribution.-,Yhile by far the greater portion of 
the material included in this type is fine in texture, there is a 
marked variation to this in some of the areas to the east of Clin­
tonville. In these areas, the soil and subsoil both consist of 
very fine sand. Because of its extreme fineness and the p res­
ence of organic matter, these areas approach in value the fine 
sandy loam. The chief areas of very fine sand are found in T. 
25 N. R. 15 E .  in Section Nos. 14, 15,  21, 22, 23, 24, 25, 26, 27, 
34, 35,  and 36. 

The Coloma fine sand is confined to the eastern part of the 
county . 'rhe areas east of White Lake, south of New London, 

and those about 5 miles east of Clintonville are the most exten­
sive . 

Description.-The surface soil of this type to an average 

depth of 6 inches consists of a brownish-yellow, loose, fine sand 

which contains only a limited amount of organic matter. The 
surface two or three inches has a somewhat darker color than 
the material · immediately below this depth. This is due to the 
larger amount of organic matter near the surface. 

The subsoil consists of a loose yellow fine sand which extends 
to a depth of at least 36 inches, and usually to a much greater 

depth. In a few instances, traces of red clay were found a lit­

tle below three feet. This is the same material which makes up 
the subsoil of the Superior soils. 

Topography and drainage.---The soil has a gently rolling sur­
face which in a few places becomes nearly hilly. It usually oc­
cupies the most elevated p ositions and is thus exposed to pre­
vailing winds. Where the surface is not protected the material 

is sometimes blown by the wind into dunes. In a few places 
wind action has rendered this soil unfit for cultivation. Such 
places, however, are of limited area. 

Because of the loose open character of this soil and the sur­
face features, the natural drainage is very thorough and in 
places somewhat excessive. 

Origin.-This soil has been derived " largely from glaciated 
sandstone material. No limestone has entered into its forma­

tion, and both soil and subsoil are in an acid condition . 
Native vegetation.-The original timber growth consisted 

chiefly of scrubby white and black oak, p oplar, and pine. 
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Prese nt agricultural development.·-Approximately 75% of 
this soil is cleared and used for some agricultural purpose. The 
range of crops grown is more limited than in the heavier soils. 
Corn and potatoes litre grown most extensively, but average 
yields are low. Clover and grasses do not do well. Small 
grains are grown, but yields are low. Rye is the most impor­
tant gra in. Buckwheat is a crop of minor importance. Cucum­
bers arE grown in places and frequently produce very satisfac­
satisfactory yields. 

VILAS SANDY LOAM 

Exten t and distribution.-The Vilas sandy loam is con­
fined ch iefly to the northwestern quarter of the county. It oc­
curs mostly in irregular areas seldom greater than one or two 
square niles in extent. Some of the more important tracts are 
found in the vicinity of North Lake and in the stretch of coun­
try between Ogdensburg and Big Falls. 

D escr;ption.-The surface soil of the Vilas sandy loam to an 
average depth of about 12 inches consists of a brqwn or gray· 
ish-brown sandy loam or a loamy sand of a rather loose and 
open stlUcture. This grades into a light brown or yellowish 
loamy sG.nd which at about 24 inches grades into a gritty sandy 
clay or E Ometimes into a light clay loam. Quite frequently this 
heavy m aterial is in the form of a layer of from 6 to 10 inches 
in thickness, below which sandy material is again found. In a 
few inst :mces this heavier layer was entirely absent or only a 
few incl .es in thickness. A small amount of gravel is some­
times found upon the surface and mixed with both soil and sub­
soil. As is the case with the Vilas sand, the sandy loam fre­
quently has upon the surface a number of stones and bowlders. 
Whereve r these are found in sufficient numbers so as to inter­
fere with farming operations to any marked extent they have 
been indicated on the map by means of appropriate symbols. 
Over mOBt of the type they are not sufficiently numerous to de­
tract fro:n the value of the land. 

There is some variati<ln in the type and in a few cases it ap­
proaches a fine sandy loam in texture. 

Topography and dminage.-The surface of the Vilas sandy 
loam ran ges from gently rolling to rolling and hilly. The type 

* For ch emical composition and improvement s e e  page 5 0 .  
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quite frequently occurs as ridges, some of which are quite pro­
nounced. In some instances the slopes are extremely steep, 
quite frequently eroded and often stony. These extremely rough 
areas have been indicated on the map separately and referred 
to as a rough phase. The soil within the rough areas is usually 
subject to more variati<ln than the typical soil. The topography 
of the typical soil is such !hat modern farm machinery can be 
used on practically all of the areas. On the rough phase this 
is difficult and it IS often impossible to p.se modern farm ma­
chinery. 

On account of the irregular surface features and the rather 
open character of the subsoil the natural drainage is well estab­
lished and often excessive. 

Origin.-'1'his type of soil has practically the same origin as 
the Vilas sand having been derived through glacial action from 
crystalline rock material mixed with debris from sandstone 
rocks. It is probable that the sandy loam however, contains a 
somewhwt larger proportion of material derived from the gran­
itic rocks than is the ,case with the sand typ e. No limestone ma­
terial has entered into the formation of this type, and both soil 
and subsoil show " varying degrees of acidity. 

Native vegetation.-The original timber growth consisted 
largely of oak with some white pine, poplar, birch and a small 
amount of maple and elm in places. At the present time the cut­
over sections which are not cultivated have a second growth of 
poplar, scrubby oak, hazel brush, and some sweet fern. 

Present agricultural development.-Probably somewhat over 
half of this soil is under cultivation at present, alid where im­
proed "and where fair methods are followed, usually quite satis­
factory returns are secured. Dairying and potato raising are 
the chief lines of farming. Somewhat better yields are secured 
than on the sand type. Potatoes are better adapted to this soil 
than to the Vilas sand, and the type is more readily improved. 
The most common rotation followed consists of a small grain, 
followed by clover, and then by corn or potatoes. Some diffi­
culty is experienced in getting stands of clover-one reason be­
ing that the soil is acid and needs lime. In a few cases this has 
been supplied with good results, but on most of the farms no 
lime has ever been used. 

4-w. O. 
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CHEMICAL C('MPOSITION AND FERTILITY OF FINE SANDS AND SANDY 

LOAMS 

These soil,3 have intermediate texture and hence have moder­
ate water-holding capacity. They are not fine enough to be es� 
pecially well adapted to grasses for pasture, though a fair qual­
ity of pastu rage can be secured on the heavier phases of these 
soils. The more deeply rooted crops, such as clover, rye, corn 
and potatoes, find suffi.cient moisture during average seasons and 
suffer from drought only during p eriods of relatively low rain­
fall. 

In chemic '!,l composition these soils are also of an interme­
diate character. The total phosphorus averages from 850 to 
900 pounds, i n  all types except the Vilas sandy loam which con­
tains on an average about 1,150 pounds in the surface 8 inches 
per acre, or from 25 to 40 per eent more than the other types. 
'rhe total poc;assium of the surface 8 inches per acre is approxi­
mately 25,000 pounds or but little over one-half of that found 
in heavier SOLIs such as the Kennan silt loam. The organic mat­
ter of these Boils is also comparatively low, averaging from 2.5 

to 3.0 p er cent in the surface 8 inches and from 1 to 2 per cent 
in the second 8 inches. They have a correspondingly low nitro­
gen content averaging from a thousand to 1 ,500 pounds in the 
surface 8 in( lhes and from 500 to 800 p ounds in the second 8 
inches. ThiE organic matter is largely in the form of leaf-mold 
and fine roots and is hence of an active character so that it de­
composes quickly when the surface is first broken, furnishing a 
sufficient sUI ply of nitrogen for a good growth of crops . for a 
few years. I t however, is exhausted with comparative readiness 
and the most important point in the management of all of these 
soils is to follow methods which will maintain and increase the 
organic matt er. In the virgin condition these soils are but 
slightly acid as a rule, but with continued cropping the acidity 
increases ane. for the best growth of clover and especially al­
falfa liming is essential. This use of lime not only makes the 
soil more suitable for the growth of alfalfa and clover but as­
sists in preventing the leaching of phosphorus and maintaining 
it in a form ·iVhich is available for growing crops. 

The manag-ement of these soils to maintain the fertility will 
depend to a considerable extent on the crops grown and on 
whether or not stock is maintained to which the produce of the 
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farm is fed. When dairying or other live stock farming is prac­
ticed it will be lesS' difficult to maintain the supply of the essen­
tial elements of plant food-phosphorus, potassium, and nitro­
gen. But even when stock is maintained it is very p robable that 
the moderate use of some form of phosphorus fertilizers will be 
found profitable, and some means for increasing the organic 
matter in addition to the use of stable manure should be made 
use of as far as p racticable. The growth of a crop of soybeans 
or clover, occasionally, all of which is to be plowed under as a 
green manuring crop, will be found very profitable in its effect 
on the succeeding crop of corn or grain. 

When these soils are used for the growing of potatoes or other 
special crops to a considerable extent the use of commercial fer­
tilizers containing phosphorus and potassium will be found nec­
essary to maintain the soil fertility. Clover or some other 
legume must be grown regularly in the rotation to maintain the 
nitrogen and organic matter, and p art or all of this should be 
plowed under. It is often desirable to use the commercial fer­
tilizers containing phosphorus and potassium in order to secure 
a good growth of this clover and there is little loss in so doing, 
since essentially all of the phosphorus and potassium applied to 
the soil for the clover becomes available to the succeeding crop 
through the decomposition of the organic matter. 

The use of lime in some form and also the inoculation of the 
soil is of the utmost imp·ortance when alfalfa is to be grown 
and will be found helpful on the older fields even for the growth 
of medium red or mammoth clover. 

While the use of commercial fertilizers containing phosphorus 
and potassium is desirable in the management of these soils it 
must not be considered that this is an indication that they have 
l ess value, than heavier soils which are relatievly higher in these 
elements, for the growth of potatoes and other special crops. 
The fact that these soils become dry and warm early in the sea­
son m akes them less subject to local frosts and the finer tilth 
which these fine sands and sandy loams develop fit them espe­
cially well for the growth of potatoes and some other root crops, 
since they are practically free from checking and cracking. 
The cost of these fertilizers is a comparatively small p art of the 
total cost of growing these crops. 

From the above it will be seen that by the use of lime, by in­
creasing the organic matter in the soil, and by the careful use 



52 SOIL S URVEY OF WAUPAOA OOUNTY. 

of commercial fertilizers containing phosphorus, these sandy 
soils may be improved and made to produce profitable crops. 

For further suggestions on the management of these soils and 
for information regarding source and use of fertilizers consult 
Bulletin 204 and 230 of the Experiment Station. 
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CHAPTER V. 

GROUP OF SAND SOILS 

PLAINFIELD SAND 

Extent and distribution.·-The Plainfield sand is quite an ex­
tensive soil. The principal development of the type is found in 
the southwestern p art of the ,county in the Town of Dayton. It 
is found in other smaller areas in various other p arts of the 
county, but mostly in the western half. In the northeastern por­
tion this soil is found in the vicinity of Embarrass and along the 
Pigeon River between Clintonville and Marion. 

D escription.-The �urface of Plainfield sand to an aver­
age depth of 8 to 12 inches consists of a loose, rather open 
sand of medium texture. It has a grayish-brown or yellowish­
brown color at the surface, indicating a low content of organic 
matter. The upper subsoil is often a rusty brown grading into 
a yellow or light yellow sand which frequently contain a small 

amount of fine gravel. Gravel and a few small stones are some­
times found in and on the surface soil. 

The chief variation in this soil is found in the areas in the 
eastern and northeastern parts of the county where the material 
contains less gravel and is frequently entirely free from both 
gravel and stones. 

Topography wnd drainage.-The surface of Plainfield sand is 
level to very slightly undulating. In a few places there are pot 
holes or sags, but these are always of limited area. The slight 
surfaee relief is due chiefly to wind action. A few hummocks 
occur which are quite pronounced sand ·dunes. 

Because of the loose open character of , the material the nat­
ural drainage is excessive except where the water table comes 
close to the surface. 

Origin.-The soil is of alluvial .origin and has been deposited 
as outwash plains and stream terraces. The material has been 
derived both from crystalline and from sandstone glacial drift. 
In the western and north central portions of the county the 
dark colored crystalline grains are quite numerous ; while in the 



54 SOIL S UR VEY OF WA UPACA C O UNTY. 

eastern part there is a larger proportion of quartz grains. 
There is no calcareous material present and both soil and sub­

soil show varying degrees of acidity. 

Native vegetation.-The original timber growth consisted of 

scrub oak, j ack pine, and white pine with hazel brush and sweet 

fern qui te abundant. Most of the type has been cleared and 

placed u nder cultivation, but because of its low productiveness 

and droughty condition, some farms have been abandoned. It 

is not ULcommon for fields to remain idle for several years at a 

time. 
Presen t agdcnltnral development.. *--Probably 75 % of this 

type is under cultivation more or less regularly and while there 

are somE highly improved prosperous farms located upon it, 
there arE� more farms that are in a depleted state. The chief 

crops grown are potatoes, rye, corn and hay. Clover does not 

do well unless special attention is given to it. Rye does better 

than oth �r small grains but average yields am low. 

Potatol�s are the chief cash crop, and a considerable acreage is 
grown OIL nearly every farm each year. Some dairying is car­

ried on, ;llld this is a good system for building up the soil, but 
tue diffic alty of securing good yields of forage crops gives this 
soil a ha J.dicap in the dairy industry. 

VILAS SAND 

Extent and distribntion.-The Vilas sand iR found most ex­

tensively in the southwest quarter of Waupaca County. The 

most extensive areas are found in Dayton 'Township and in the 

southern part of Farrington Township. Smaller areas occur in 

the northwestern portion of the county, chiefly in the vicinity 
south of Big Falls. Smaller and less important areas are found 

throughout the western half of the county. 

D escrir- tion.-The surface soil of the Vilas sand to an average 

depth of about 8 inch is consists of a brown or grayish-brown 
sand or slightly loamy sand of medium texture.  In structure 

the mater ial is usually loose and open. In some small areas the 
texture approaches a fine sand, while in others the soil is some­

what loamy, but these variations are not of sufficient extent to 

be mappE�d separately. In places the virgin s-oil is slightly 

darker than usual in the surface 1 or 2 inches because of the ac-

* See page 56 for chemical composition and improvement. 
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WI S.  GEOL. A"O NAT U RAL R I ST. SURVEY . PLATE I I I. 

S HOW ING ROLLING SURFACE OF V I L A S  S AN D .  

,V h i l e  e r o s i o n  i s  u s u a l l y  n o t  a s e r i o u s p r o b l e m o n  s a n d y  s o i l s ,  t h e s e  
fi e l d s ,  b e i n g' s o m e w h a t s t e e p e r  t h a n t h e  a v e r a g e ,  h a v e  w a s h e d  bad l y .  
T h i s  i s  d u e  c h i e fly t o  f u r r o w s  w h i c h  r a n  u p a n d d o w n  t h e s l o p e a l o n g  
t h e  e d g e  o f  t h e  fi e l d s .  T h e  s u r f a c e  w a t e r, d u r i n g  h e a v y  r a i n s  c o l ­
l e c t e d  i n  t h e s e  f u r r o w s  a n d  s o o n  c u t  d e e p  c h a n n e l s .  vv i th a l i t t l e  
c a  r e  t h i s c o u l d  h a ve b e e n  p r e v e n t ed.  F u r r o w s s h o u l d  b e  r u n  w i t h  t h e  
c o n t o u r  o f  t h e  h i l l s .  

S HOWING TYPICAL LE VEL SURF ACE OF PL AINFIELD SAND. 

T h i s  soil  i s  loose a n d  open i n  struct u r e ,  som e w h a t  droughty and de­
fic i e n t  in both n i troge n a n d  th e m i n eral plan t foods.  With proper 
m e t h o ds of f e r t i l i z a t i o n  a n d  c u l t i v a t i o n ,  h o w e ver,  i t  c a n . be m a d e  t u  
p r o d u c e  fa i r  c r o p s  a s  i n d i c a t e d  i n  t h i s v i e w .  
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cumulation of a small amount of organic matter. After a few 
years of cultivation, howeeYr, this usually disappears. The sub­
soil consists of a yellow or yellowish-brown sand of about me­
dium texture. This very frequently becomes lighter in color 
and coarser in texture with increase in depth. In some in­
stances gravel may occur sparingly on the surface, but it is usu­
ally more abundant in the subsoil below a depth of 24 inches. 

Stones and bowlders of glacial origin are quite commonly 
found scattered over the surface of this soil, but typically these 
are not sufficiently numerous to interfere materially with culti­
vation. In some localities, however, they do interfere with ag­
ricultural operations to a marked extent. Such areas are indi­
cated on the soil map by means of appropriate symbols. Where 
the soil is stony there is frequently more variation in texture 
than over typical areas of this soil. 

Topogmphy and drainage.-The surface of the Vilas sand 
varies from gently rolling to somewhat hilly. Most of the slopes 
are rather gentle and the hills fairly well rounded. Many areas 
have but a gently rolling topography. In the southwestern part 
of the county many of the areas of Vilas sand stand out in 
rather sharp contrast to the surrounding level country where 
the soils belong to the Plainfield series. B ecause of the surface 
features and the loose; open character of the soil and subsoil, the 
natural drainage is very good and often somewhat excessive. 

Origin.-Vilas sand has been derived from glacial action 
largely from crystalline rock formations, although the underly­
ing rock where much of the type occurs now consists of sand­
stone. The ice sheet in its movement carried the material from 
the region of the granitic rocks out over the standstone area so 
that the resulting soil consists of a mixture of the materials 
from these two sources. Crystalline rock material, however, ap­
pears to predominate. No limestone material has entered into 
the formation of this soil and it is all in an aeid condition. 

Native v egetation.-The original timber growth on this land 
consisted of scrubby oak, and some white pine. In the areas to­
ward the northern part of the county some Norway pine was 
found, and in a few instances hickory has been found growing 
on this soil. The chief growth at present consists of scrubby 
oak, hazel and sweet fern. 

Pr'esent agricultuml development. ·-Probably less than half 

* F'or chemical composition and improvement of this soil s'ee page 56. 



56 SOIL S URVEY OF WAUPACA CO UNTY. 

'Of the Vilas sand is under cultivation at the present time. 
Where clea::ed and under cultivation general farming, dairying 
and potato raising are the usual lines followed. Potatoes are 
the most important cash crop and yield from 75 to about 125 

bushels t o  ';he acre with occasional yields which are somewhat 
higher where special and improved methods have been followed. 
Corn yields from 15 to 35 bushels, oats from 15 to 30 bushels, 
rye from Ie to 15 bushels, and hay from 1;2 to % tons per acre. 
It is somewhat difficult to get a good stand of clover on this soil 
and timothy does not succeed very well. The yields on this soil 
depend to a considerable extent upon the amount and distribu­
tion of rainfall and the manure or organic matter applied · to 
the soil. The type is quite easily exhausted by continuous or 
improper cl'opping, and the methods followed are usually not 
those best suited to building up the productiveness of the land. 

CHEMICAL COMPO£ITION AND FERTILITY OF SAND SOILS 

In some respects sandy soils have advantages over heavier 
soils. They become drier and therefore warmer and can be 
worked earl ier in the spring and more quickly after rains than 
heavier soih!. These advantages are particularly important in 
regions of short growing p eriods. But when the soil is too 
sandy it dOlls not hold sufficient water from one rainfall to an­
other to saLsfy the needs of the growing crops and they there­
fore suffer Erom drought. }\,foreover, sandy soils are lower in 
their supply of the chemical elements demanded by crops than 
heavier soils . When these two factors become too low they limit 
the profitaib le farming of these soils. In the mapping 'Of the 
Soil Survey those soils which are classed as fine sands or sandy 
loams have fairly good water-holding capacity, and when their 
fertility is properly maintained their good qualities in regard 
to warmth and earliness can be taken advantage of and they 
can be farmed with profit. But soils which are classified as 
sands, such as the Coloma and Plainfield sands, are so coarse 
as a rule thLt they do not have sufficient water-holding capacity 
and their u:;e for the growth of staple crops is ordinarily un­
profitable, u nless unusual skill is used in their management. It 
must be ke)t distinctly in mind, however, that all types as 
mapped sh'01v some variatfon in texture or fineness of grain. 

The chief factor limiting their agricultural use is that of wa­
ter-holding capacity. This depends chiefly on the texture or 
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fineness of grain and cannot he affected by any treatment i� is 
practicable to give them. The water-holding capacity can be 
somewhat increased by increasing the amount of organic matter, 
but this is a comparatively slow process and the amount of or­
ganic matter it is practicable to develop and maintain in these 
soils will increase their water-holding capacity only to a limited 
extent. 

The total content of the essential elements of plant food in 
these soils is moderate. The total phosphorus in the surface 8 
inches per acre averages between 750 and; 900 pounds and in . 
the second 8· inches between 600 and 700 pounds. The total po­
tassium in the surface 8 inches per acre is about 25,000 pounds 
in comparison with 50,000 or 55,000 pounds in the silt loam soils 
of that region. The total nitrogen content is between 1,200 and 
1,400 pounds in the surface 8 inches p er acre. 

When a sufficient supply of active organic matter is devel­
oped in these soils a considerable portion of the phosphorus and 
potassium will undoubtedly be made available, but the use of 
fertilizers containing these elements in a more readily available 
form is desirable whenever these soils are farmed. 

The starting point in the improvement of these soils is the 
development of active organic matter through the growth of 
legumes which are able to secure their nitrogen supply from the 
atmosphere. But before legumes can be grown with the great­
est success the liming of the soil is necessary. The growth of 
a good crop of mammoth ciover or soybeans through the use of 
lime and mineral fertilizers containing phosphorus and potas­
sium is the best means of supplying this nitrogen and organic 
matter.. In most cases this legume should be plowed under as a 
green manuring crop. 

Probably the best way to get clover started is to seed with a 
small grain. By using a light seeding of rye, disked or har­
rowed in and seeded to clover in the spring, a good stand can 
usually be secured. The seed should be put in a little deeper 
than on heavy soils, and the drill should be followed by a cor­
rugated roller, 0111 if this implement is not at hand, an ordin­
ary roller, followed by a light harrow should be used. When 
clover is seeded with a small grain in this way the growing 
grain helps to hold the soil in place and prevent blowing of the 
loose soil by the wind. 

As the result of careful experiments on extremely sandy soils 
it appears that the best crop rotation for this class of land oon-
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sists of ry e, clover, and corn. If the fertility is extremely low. 
it will be advisable to plow under the entire clover crop. If 
the fertility is fair the first crop may be cut for hay and the 
second plowed under. While potatoes are quite extensively 
grown on these extremely sandy soil� this crop is not as well 
adapted t,) the sand soils as to sandy loam types. It has been 
shown by actual field tests that the yields of corn, for example, 
can be more readily increased on the sand soil than can the yield 
of potatoes. The p otato when grown on sand soil does not re­
spond to methods of soil improvement as readily as when grown 
on soils w:1ich contain somewhat more silt and clay. The sandy 
loams and fine sands and fine sandy loams are much better 
adapted t,) potato culture than are the sand soils. It is there­
fore advis able to reduce, where possible, the acreage of potatoes 
on sand soils. 

With an increased acreage of corn it will be p ossible to put 
up enough silage so silage may be used for summer feeding. 
With this practice less pasture will be required, and this again 
will be desirable since the sand soils do not supply good graz­
ing, and Lre not well adapted to any of the grasses. This sys­
tem would make possible keeping more stock, and with the in­
creased supply of manure the fertility of the land could be more 
readily maintained. 
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CHAPTE R VI. 

GROUP OF POORLY DRAINED SOILS 

GENESEE FINE SANDY LOAM 

Most of this soil is limited to the valley of the Wolf River 

where it is found at and below New London. A few other 

patches occur along the Little Wolf river near Manawa. 

The surface soil of this typ e consists of a brown or dark brown 

fine sandy loam about 8 to 10 inches deep. Some of the surface 
soil 1S more nearly a very fine sandy loam. The subsoil is a 

lighter brown fine sand, somewhat loamy with frequent thin lay­
ers of red clay. In the lower depths there is usually found fine 
sand. 'fhe type is somewhat variable in texture, ranging from 

a fine sand to a loam, but these separations could not be made 
because of the limited extend of the phases. 

The surface of the type is level, and it is all within the present 

flood plain of the streams along which it occurs. The natural 

drainage is therefore very deficient. 

The material forming the soil is all of alluvial origin and has 

come in part from sandstone and in part from crystalline rock 
material, 

The native timber growth consists of elm, ash, willows, coarse 

marsh grasses and other water loving vegetation. 

Since the type is all subj ect to overflow only a very small part 
of it has been brought under cultivation. Near New LondoIJ. 

this soil is being farmed to some extent to truck crops, and good 
returns are secured when floods do not interfere. Most of the 

soil is used for pasture and for hay, to which in its present con­
dition it is doubtless best adapted. 

The danger from flooding makes farming on this land uncer­
tain, so that the development of this type of soil is not encourag­

ing. To prevent flooding dikes would in most cases be neces­

sary, and such great expense would not be justified under pres­

ent conditions. 
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GENESEE SILT LOAM 

Most of this soil is associated with the fine sandy loam along 

the Wolf River. Often a strip of fine sandy loam lies between 

the silt loam and the river. The sandy soil being slightly higher 

than th� silt loam. , 
The muface soil of this type to a depth of 10 inches consists 

of a brl)wn or frequently dark brown rather compact silt loam. 

The underlying material is of a lighter brown color, in places 

it has a suggestion of red in it. The subsoil is usually a silt 
loam 01' silty clay loam in which lenses of fine sand sometimes 

occur. The deep subsoil is frequently found to be a fine sandy 

loam or very fine sand. The type as a whole is subject to con­

sideraKe variation. 
The :mrface of this soil is level, and as it is low and within 

the Hoed plain of streams the natural drainage is very poor. 

It is sr.bj ect to annual flooding and in places new material is 

being added to it each high water. 
The timber growth consists of ash, elm, willow, soft maple, 

coarse grasses and other water loving vegetation. In a few 
places attempts have been made to cultivate it but the danger 
of flooding prevent any extensive developments. The soil itself 
is very fertile and productive, and if the drainage could be per­
fected i t  would be a valuable soil .  Under present conditions it 
would not be practicable to attempt to drain it. The use of 
dikes, and possibly pumping plants would be necessary which 
would' not be justifiable under prevailing conditions. 

WHITMAN SILT LOAM 

Exie''tt and distribution.-This tY1le occurs in two distinct 
forms. One is as depressions, or sags in the upland, and the 
other i:1 as low land bordering streams. , The latter is by far 
the mOHt extensive, and the largest tract of this type is found 
along the Wolf River j ust north of Fremont, in the southeastern 
part of the county. Smaller tracts occur along the same stream 
in the northeastern p art of the county and al so along the Em­
harrass River. A few scattered areas of the other phase occur 
throughout the remainder of the county, but these are of lim­
ited ext ent. 

Descl·iption.-The surface soil of this typ e to a depth of 10 
to 18 inches consists of a dark brown or black loam to silt loam 
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which contains a large amount of organic matter. In numerous 
places there is a thin layer of peat or muck over the surface of 
the earthy matter. This organic matter layer, however, is not 

sufficient to justify classing the type as peat or Muck. The sub­
soil consists of a black or darkbrown heavy loam or silty day 
loam which at from 18 to 24 inches usually becomes gray or 
bluish in color, with numerous yellow and rusty mottlings. In 
the lower portion of the 3 foot section the texture frequently 
becomes lighter and is often a fine or very fine sandy loam. 
The type is subject to considerable variation in texture, depth 
of the black soil over the bluish subsoil, and also in the sand 
layer in the deep subsoil. It is uniform however in being all 
rather heavy, dark colored, high . in organic matter and all 
poorly drained, giving it all a uniformity in its present agri­
cultural value. 

Topography and drainage.-The surface of this type is level, 
or having only a very gentle slope toward the stream along 
which it occurs. The small depressed tracts frequently have a 
saucer shape. Because of its low position, and its situation 
adjacent to streams its natural drainage is very deficient. Prac­
tically all of that along streams is subject to overflow, and much 
of it is under water for some portion of each year. 

Origin.-The p ortion ill the typP. adjacent to streams lis 
largely of alluvial origin with a large accumulation of organic 
matter in surface. The p arent material came largely from the 
crystalline rock region, although within the area much of the 
soil lies directly over sandstone formations . The part of the 
type which is not adjacent to streams is largely of glacial origin 
alid occurs chiefly in shallow potholes or slight depressions where 
drainage is deficient, and where there has been an accumulation 
of organic matter. In most cases there is no lime carbonate in 
the material forming this soil and the material shows varying 
degrees of acidity. 

Native vegetation.-The native vegetation on this soil consists 
of willows, elm, ash, soft maple, and some poplar. There are 
quite extensive tracts which are treeless, and where there is now 
only a dense growth of coarse marsh grass . 

. Present agricultural development.-The chief use made of tbis 
soil is for pasture and hay, but a considerable part of it is too 
wet even for such use. 

Ohemical composition and fertilitY.-The Whitman silt loam 
is quite similar to the Clyde silt loam of southeastern Wisconsin, 
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differinl� chiefly by being acid, while the Clyde soils are not acid. 
From the standpoint of plant food elements which they contain 
these tVTo types represent the best balanced soils in Wisconsin .  

Whitman silt loam contains from 3-5 times as much nitrogen 

and organic matter as does the average light colored heavy soil 

of thc s'tme region. It contains from 1,500 to 2,000 pounds per 

acre of phosphorus in the surface 8 inches, and from 40,000 to 

50,000 Ilounds of potassium. 

In th e improvement of this type the first step is to supply 

adequate drainage. Open ditches will not be sufficient by them­

selves, and should be supplemented by the use of tile drains. 

'When ,,'ell drained this will be one of the strongest and natur­

ally most productive soils of the county. Because of the ex­
tremely low position the reclaiming of some of this land would 
require diking, which under present conditions would not be 
justifiee . 

DUNNING FINE SANDY LOAM 

ExteHt and distribution.-This soil is found rather widely dis­

tributee throughout the county, usually in small bodies and 
narrow strips along water courses. In hut few instances does 
a single area exceed one square mile in extent. The soil is 

found most extensively in the eastern half of the county­

mostly .n the southeastern quarter, where it is associated with 
other l ow-lying soils along the valley of the Wolf River. 

Smaller tracts occur along the E mbarrass River and also along 
smaller streams of the county. 

Descriptiml,.-The surface soil of this type consists of a dark 

brown 1 0  black fine sandy loam extending to a depth of from 

8 to 12 inches. In places the texture approaches a sandy loam , 

while in other places it is nearly a very fine sandy loam. In all 
cases it contains a large amount of organic matter and there is 

frequen Jy a thin covering of peaty or mucky material over the 
surface of the type. This is not deep enough, however, to be 

classed as shallow peat. The subsoil consists of a grayish, or 

grayish brown fine sandy loam or gritty sandy cl�y loam con­

taining considerable silt in places. The deep subsoil is often 

mottled, especially where there is the most clay p resent. The 

texture of the type is quite variable but is always somewhat 
sandy, high in organic matter and low-lying. 



GRO UP OF POORLY DRAINED SOILS. 63 

Topography and drainagc.-The surface of this type i8 level, 

it is all low lying and the natural drainage is very deficient. 

Much of the type is subject to overflow and portions of it are 

under water for a time each year. 
Origin.-That portion of the type adjacent to streams is 

largely alluvial in origin, while that more distant from streams 
is largely glacial, occurring in old lake or pond beds. The par­
ent material came in part from crystalline rock regions, and in 

part from sandstone formations. In most cases the material is 
acid. 

Native vegetation.-The native vegetation consisted of elm, 
willows, ash, soft maple, some poplar, and coarse marsh grasses. 

Many areas are treeless and support only coarse grasses . 

Present agriculturaZ deveZopment.-The chief use made of 

this soil is for hay and pasture but much of it is too wet most 
of the year even for such use. In a few instances better 
drained parts of the type have been placed under cultivation, 
and during seasons of limited rainfall good crops are produced. 

Chemical composition and fertiZity.-This soil is well supplied 
with nitrogen and organic matter, but is usually deficient in 
the mineral plant foods phosphorus and potassium . The great­
est deficiency, however, is in drainage, and before cultivated 
crops can be grown successfully a thorough system of drains 

must be provided. Open ditches as now installed are not suffi­
cient in themselves, and must be supplemented either by open 
laterals, or tile drains, or both. When drainage has been pro­
vided it will be found that the most economical and profitable 
crop production can be secured by the use of mineral fertilizers 
containing phosphorus and potassium. Such crops as alsike 
clover and timothy, buckwheat, and corn may be expected to 
give best results on this kind of land under good management . 

POYGAN CLAY LOAM 

The surface soil to a depth of 8 to 10 inches consists of a dark 
brown to black silty clay loam to silty clay. This is underlain 
by a light brown, drab,  or bluish silty clay often mottled with 
brown and yellow. At from 14 to 20 inches the material 
changes to a plastic clay streaked or spotted with pinkish-red 

and bluish-gray. With increasing depth the reddish color be­
comes more pronounced until at from 20-24 inches the mate­

rial becomes a dense , pinkish red clay similar to the subsoil of 
the Superior soils. 
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Thiittyp e is of limited extent and occurs in many small widely 
scattered areas throughout the eastern hali of the county. It 
is found mostly in small pockets or sage of less than 100 acres 
in extent. The largest area mapped lies north of Bear Creek. 

The surface is flat or saucer shaped, and the natural drainage 
is poor. Vvater frequently stands on the surface in the spring 
and after heavy rains. Before it can be used for cultivated 
crops drainage is necessary. The material forming this soil is 

largely of lacustrine origin though it has doubtless been modi­
fied to some extent by glacial action. There has been accumu­

lated at the surface a large amount of organic matter which 
accounts for its dark color. This soil is seldom acid, and the 
subsoil frequently contains considerable lime carbonate. 

The native timber growth consisted of elm, ash, willow with 
considerable coarse grass and other water loving vegetation. 

This is :aaturally a strong productive soil when drained, but 
only a very small proportion of it has been placed under cul­
tivation. Where cleared, it is being utilized chiefly for grazing 
and Ior hay.· 

POYGAN SILT LOAM 

The PO�'gan silt loam is not an extensive type but it is found 
in numercus small tracts throughout the northeastern portion 
of the county. There is also some in the southeastern part of 
the area. It frequently borders marshes, and is also associated 
with soils of the Superior series. 

The sur::ace soil of this type to an average depth of about 12 
inches conaists of a dark brown or black silt loam which contains 
a very hig'h proportion of organic matter. While much of the 
surface is a silt loam the type is somewhat variable, and many 

of the areas approach a loam in texture and there is also some 
fine sandy loam included with the type . 

The subsoil consists of a gray or bluish silt loam which con­
tinues to :crom 24 to 30 inches where the typical red color of 
the Superi or clay loam is found. At or near three feet, beds of 
sand or fine sand are frequently found. The upper portion of 
the subsoil. is subject to some variation. It may be no heavier 
than a loa n with which there is mixed more or less gritty mate­
rial. Ent ire absence of the red clay was noted in places. 

* For ch,�mical composition and imp'rovement of this soil see page 66, 
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The surface of this type is low, level and naturally very 
poorly drained. Most of it is so situated, however, so that 
it can be drained by the use of tile. 

The material forming this type is largely lacustrine but since 

its deposition there has been added to it large accumulations 
of organic matter through the growth and decay of a rank vege­
tation. Before this organic matter accumulated the material 
had doubtless been influenced to some extent by glacial action. 
The material, especially in the subsoil, is of a calcareous nature, 
and the type is very seldom found to be in an acid condition. 

The original timber on this land consisted chiefly of elm, 
&Oft maple, ash, willmvs, alder, coarse grasses and other water 
loving vegetation. 

Because of the naturally poor drainage, only a small p art of 
this type has been placed under cultivation. It is a rich pro­
ductive soil, and when thoroughly drained makes excellent 
farming land. Most of it is now utilized chiefly for hay and 
pasture . * 

POYGAN FINE SANDY LOAM 

'rhe surface soil of this type consists of a black, or very dark 
bro,vll fine sandy loam or loam which contains a large amonnt 
of organic matter. This usually extends to a depth of about 12 
inches where the material becomes lighter in color, and usually 
heavier in texture. At about 18 inches a drab,  gray or blui sh 
silt loam or loam somewhat gritty is found and this continues 
to from 2 to 3 feet where the red clay typical of the Superior 
series is usually but not always found. The lower subsoil is 
quite variable and may be a sticky sandy loam or loam of a 
bluish color. In a few places it was a fine sand. It is p robable 
however that the heavy red clay occurs beneath all of this soil, 
although not always within reach of the soil auger used. 

This soil is of limited extent. It is found chiefly in the north­
eastern quarter of the county. Several small tracts occur east 
and west of Embarrass,  three miles north of B ear Creek, and 
about three miles northwest of Clintonville . 

The surface is level, low lying and the natural drainage very 
p oor. It is found associated with other Poygan soils, and with 
types of the Superior series. It frequently occurs bordering 
marshes. 

* See page 66 for chemical composition and improvement of this soil. 

5-W. O. 
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The n:d subsoil has the sallle origin as the Superior soils , but 
it is pro bable that the sandy p ortion of the material may have 
been ww;hed in from the higher lying lands adj oining. The 

dark coIN' is of course due to the growth and decay under moist 

conditior s of a rank vegetation . 
The native timber' vegetation consisted of elm, ash, willows , 

alder, CO.lrse grasses and other m oisture loving vegetation. 

But little of this soil is cleared and cultivated because of the 
poor dra i nage condition. ,;\Iost of it is devoted to pasture or to 

hay, although some is still in timber and is  not utilized at all. 

\Vhen thor'Oughly drained this will be  an excellent soil for farlll­
ing cropH and also for llumerons trucking crops, where other 
conditions are fayorable for the developrnet of intensive farlll­
ing operatiQlls.  

C KL\UCAL CO}IPOSITfOX .�:\D FERTILITY OF POYGAX CLAY LO.UI, 
SILT LOA}!, .\XD FIKE 8.\KDY I·, O A }I 

T hese typ es of soil al'e characterized by having relatiYCl y la rge 
amounts of organic matter, accumulated as a l'esult of p OOl' 
draina ge . The supply of phosphorus in these soils is  usually 
fairly high, but in lllany cases it is not readily available. Its 
availabilit y will depend largely up'On the rate o f  decomp osit ion 
of the org anic matter . The tota l  amount of potassium in thesc 
soils is  fai l' ill all and lal'ge in some,  but the chief question herc­
a [o;o is in  regard to  its availabilit�·. 

While s oils ,,'ell snpplied \\-ith vegetable matter as thest' usu­
ally are, do 110t need special treatment with referenc(� to po,  
tassium a 1111 p hosphOl'uS immediately after reclamation, they 
,'cry gene rally do show a need of care in this regard within a 
few years, and patches of these types frequently fail to p l'och; ce 
satisfactory crops eyen illlUlediatel�� after dra inage and breaking 
unless bar nyard manure 'Or special mineral fertilizer is  used. 

In the improyement of these types the first step of coursc is  
drainage.  B oth opcn ditches and tile drains can be installed 
t o  advantLge in the reclam ation of these lands. Plowing' fields 

in narrow strips with dead fun'OIYs fl''0m 2 to 4 rods apart, and 

having these lead into shallow open ditches along the side of the 
field will i�]'eatlr assist in carrying off the surface water. In 

order to make the internal drainage of the soil complete ,  how­
ever, t il e  drains should be used to supp lement the surface 
ditches. 
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With thorough drainage these soils will be adapted to a wide 
range of general farm crops. Special crops such as cabbage and 
sugar beets are well suited to these lands 'when drained. 

PEAT 

'1'he material mapped al> Peat consists of decaying vegetable 
matter in varying stages of decomposition with which there hal> 
been incorporated a small amount of mineral matter. 'Where 
raw and fibrous, and only I>lightly decomposed, the Peat has a 
brown color, but where m-ore completely decayed it becomes 
darker and is sometimes black. It is light in weight as com­
par-cd with other soils, and is loose and rather spongy. The 
surface material is often of a lighter brown color than that 
found at a depth of 2 feet or more. This is usually true of the 
timbered marshes. In some instances the more thoroughly de­
comp·osed material occurs at the surface and the raw fibrous 
peat is found at lower depths. 'fhis appears to be the case most 
frequently where marshes 'were originally treeless. 

The material mapped as Peat ranges in depth from 18 inches 
to over 3 feet. \Vhere less than 18 inches it has been classed 
as shallow peat and mapped separately. In some instances the 
peat· is known to be m"e1' 10 feet deep. '1'he material found be­
neath the peat is variable. \Yhere the marshes are surrounded 
by sandy soils the peat is usually underlain by sand, and where 
the upland bordering the marsh is heavy the material under the 
marsh is usually also heavy . 
. Peat is an extensive soil in \Yaupaca county and is found in 

practically all parts of the county. 'fhe tracts vary in size 
from a few acres to several square miles. Of the most extensive 
areas may he mentioned one found 5 to 6 miles southwest from 
Clintonville, one 7 to '8 miles east of ::\Ianawa and another im­
mediately northeast from \Yhite Lake. East of Embarrass 
there are also several smaller tracts. nInny less important areas 
are scattered throughout the county. 'l'he line between the Ken­
nan and Superior soils is frequently marked by areas of Peat. 

The surface of all p eat areas is low, level, 'water soaked, and 
naturally very poorly drained. Before farming operations can 
be carried on the Peat must be reclaimed by some system of 
drainage. A small proportion of the marsh land in \Vaupaca 
County has been drained more or less thoroughly by open 
ditches, which in some cases have been supplemented by tile 
drains. 
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Prob� ,bly the most important factor in determining the value 
of mar� h l and will be the crops which can be grown upon it . 
This de;)ends upon two factors, first the degree of drainage, and 
second 1 he danger from frosts. When only the main outlet and 
lateral ditches have been installed, in the great maj ority of 

cases, hay crops are the only ones which can be safely grown, 
and the character of the hay will also depend a good deal on 
the character of the drainage. In the case of peat land under­
lain by sand, the drainage by well constructed and sufficiently 
deep di-:ches 40 to 80 rods apart will, in some cases give ade­

quate d eainage for hay. When the peat is underlain by silt 
or clay, however, ditches not more than 20 rods apart will be 
necessary ,and these must lower the water in the ditch to a 
point 4 or 5 feet below the surface during part of the grow­
ing season. ·When tilled crops are grown, such as corn, cab­
bage, or potatoes, or small grains are to be grown the drainage . 
must be more certain, and over the larger proportion of the 
marsh ILnd this will mean the installation of drainage systems 

in the f,n'm 01 either open lateral ditches or of tile not more 
than 10 and often not more than 5 rods apart on the average . 
Tile dra inage is the more satisfactory. The cost of tile drain­
age will vary from $40-$80 per acre after the main outlets 
have boe .1 put in. 

rt is well knmvll that frosts frequently occur on marsh land 
when th 3ro. is no frost at all on the higher land adj oining. 
This is pa rtly because the cold air which forms on the surface 
of all t1: e ground at night t ends t o  flow down and col lect i_n 
low plac 3S,  but it  is also the result of the fact that the loose, 
spongy soil of p eat marshes does not conduct the heat received 
from the sun during the day downward to so great an extent 
as do uI,land earthy soils. In consequence of this , the lower 
layers of soil do not become warmed in p eat marshes as they do 
in other earthy soils and the little heat left in the surface inch 
or two is rapidly lost at night by radiation , so that he freezing 

point is frequently reached on such soil when it would not be 
on more earthy soils such as sandy loam or clay loams which 
would conduct the heat downward better duri.ng the day, and 
so keep , mrm farther into the night. 

This d iffiC'ulty with p eat marshes can be overcome to a cer­

tain extent by heavy rolling which, by compacting the soil , per­
mits the heat to be conducted downward more readily. It will 
also to a certain extent become less in time as the peat decom-
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p oses and takes on more of the character of muck. Neverthe­

less, it must always be expected that marsh land will be more 
subj ect to the late spring frosts and the early fall frosts than 
high land. It may be stated as a general guide that the oc­
currence of killing frosts is as liable on marsh land at any given 
point as it is on upland soil having good air drainage about 
1 50 miles farther north. In other words the marshes of Dane 
County are as liable to have a frost which will kill corn as 
early as are the upland regions of Shawano, Marathon and 

Clark Counties. The marsh land regions of Waupaca County 
are as liable to have frost two weeks or more earlier than the 

hilltops of the same latitude. This means that corn and p o­
tatoes, while safe crops for the upland region, are not safe for 
the marsh land, and sh ould not be depended on as the chi ef 
marsh land crops. 

The native vegetation on the Peat marshes consisted chiefly 
of coarse marsh grasses, sedges, and sphagnum moss on the open 

marshes, with willow, alder, some poplar, and tamrack on the 
timbered tracts. 

By far the greater portion of the Peat is still in i ts wild 
state. Some tracts have been cleared and are being utilized 
for hay and pasture. '1'he hay is made from the coarse marsh 
grasses which have a considerable lower feeding value than the 
tame grasses. Wire grass from some marches is marketed for 
making rugs and matting. In a few instances small tracts have 

been reclaimed and are being used for cultivated crops .  Part 
of the tract north from Waupaca is used for growing potatoes, 
cabbage, celery, onions and other garden truck. It is well 
suited to these crops. '1'here is no reason why a larger propor­
tion of the Peat lands of this county should not be reclaimed 

and utilized for these and other cultivated crops, as well as for 
hay and pasture. 

Peat. Shallow Phase.--The shallow peat is not nearly so ex­

tensive as the deep peat, although it is  fairly well distributed 
throughout the area. It often forms the border between the 
highland and areas of deep peat, but some tracts are made up 
entirely of the shallow p eat. 

The only difference between the two phases is that the shal­
low peat has a depth of 18 inches or less, while the deep peat 
has a greater depth-usually over three feet. Both are made 
up of the same material and have the same origin. As with the 
deep peat the subsoil is variable, and conforms quite closely 
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with the character of the adj oining upland. �\vhere heavy soils 

bOl'del' the marsh the underlying material is usually heavy, but 

where the upland is sall dy the subsoil of the marsh is usually 

sandy also.  There is probably somewhat more mineral matter 

mixed w ith the shallow peat, than with the deep peat, but none 

of the III  aterial could be classed as muck. But very little of the 

shallow peat is under cultivation. It is utilized to some extent 

for hay and pasture, but only a few slllall areas have been re­

claimed EoI' culti vation. 
Chcmi,;al composition and fertilitY.-In th e improvement of 

peat lands in "\Vaupaca County the first step, of course,  is drain­
age. "\Vi th the exception of some of the marshes immediately 
alQng tIl( Wolf HiveI' it  is  thought that much of the peat could 
be rea<1il:,' drained and successfully cultivated. Along the "\Volf 
River th(� surface of the peat is so low that much of it would 
require diking , 01' a lowerin g of the bed of the river, which 

would De very expensive, and hardly j ustifiable under p resent 
condition , . 

The rh ief difference between peat soils and upland soils con­
sisting la rgely of earthy matter, is that they h ave relatively 
small am ,mnts of the mineral elements phosphorus, potassium, 
calcium, and magnesium , and have extremely high amounts of 
nitrogen n the organic matter . The average p er cent of phos­
phorlls in the peats of this region so far analyzed is 0.135 per 
cent. This means that in an acre of soil to a depth of a foot 
there is [ pproximately only 675 pounds, or in two feet 1,350 

p ounds ir comparison �with upland soils which have approxi­
mately t ,,,ice these amounts . Moreover, the acid condition of 
these SQih, renders the phosphorus less available than in non­
acid soil .  

The def ciency o,f p otassium in these soils is greater than that 
of phosph orus. They contain on the average 0.3 p el' c ent of 
this eleme 1t, while good upland clay loam soils average two per 
cent ,  or 0' er six times as much expressed in percentage . When 
the great e e  ,,·eight of the upland soils is taken into account it 
will be fonnd that they contain in the upper two feet 120,000 
pounds p e L' a cre, while the peat soils contain but 3 ,000 pounds. 

A large amount of organic matter in these soils gives them an 
extraordill3TY amount of nitrogen. They average 2.5 per cent 
of this ele 11ent, while th e upland silt loam soils of this region 
contain bu t about 0.12 per cent and this only in the surface 

ei ght in ch( s-the amount in deeper layers being much less. 
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A s  a result of this difference in t h e  chemical composition the 
p eat soils are very unbalanced. 'l'heir rational treatment re­

quires the usc of fertilizers containing especially the elements 
phosphorus and potassium. r1'hese elements are contained in 
relatiyely small amounts in barnyard manure and good appli­
cations of manure will secure good yields of crops on peat soils, 
but manure contains large amounts of nitrogen not needed by 

the peat, so that when a farm includes upland soils as well as 

p eat, the manure should be used on the upland soils and com­
mercial fertilizers containing phosphorus and potassium used on 
the peat land. 

On the deeper p eats which are in a very raw and acid condi­
tion the use of lime in some form in addition to the commercial 
fertilizers will probably be found profitable .  Occasionally a 
marsh is found on which on account of coldnef's and high acid­
ity at first nitrification or the chemical change by which the 
nitrogen in the organic matter becomes available to  crops does 
not take place readily and the usc of a light appli cation of com­
p osted stable manure to inoculate the soil with the proper or­
ganisms is very helpful . 

Crops and systemt of farming on marsh Zantls .-Since the 

growth of corn aild potatoes to which these marsh lands would 
otherwise be adapted, is limited in this section on account of 
the danger from frost, the best staple crops for this land are 
grasses for hay and pasture, hardy root crops. and rye, and to a 
l ess extent oats. 'When properly fertilized and limed, clover, 
alfalfa , and other lc:gumes can also be grown. On fairly well 
drained marsh land not too raw good p asture can also be devel­
oped. r1'he compacting of the soil resulting from the use of this 
l and as p asture is  also a great benefit to it. 'When peat land is 
placed under cultivation a heavy roller should be classed along 
with implements necessary to its successful management. 

On account of the crops to which this land is adapted and its 
use as a pasture, marsh lands can be used for dairying or stock 
raising to good adv antage. 

Certain special crops, such as cabbage, onions, buckwheat, and 

rape, are well adapted to such lands when well drained and fe1'­
tilized. * 

* For more complete discussion of the management of marsh soils see 

bulletin on this subject by the Agricultural Experiment Station. 
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CHA.PTER VII . 

GENE RAL AGRICULTURE OF W AUP ACA COUNTY 

The development of agriculture in this region was preceded 
by the gl'owth of the logging and lumbering industries. The 
earliest settlements were made chiefly in the ·sandy portions of 
the count:, as the forest growth here was largely pine, which was 
the only t imber handled by the early lumberman. 

The first farming operations were started in Waupaca County 

in 1 849 on a bit of sandy prairie in the town of Lind. The first 

farms, op ,med after the advance of the lumbermen, w ere small. 
While farming ventures were first started largely on the sandy 

soils follo'N"ing the cutting of the pine, the highest agricultural 
development has been reached in those sections where the soils 
are heavier.  The earlier and more primitive types of farming 

have gradually developed into the p resent conditions of agri­
culture. ]i'arming has extended into practically all parts of the 
county wit h the exception of some areas in th e northwestern p art 

which are still in a cut-over stage. Even through this section 
a number I)f farms are already in operation . By far the greater 

proportion of the county is well improved agriculturally. 
While p ractically all the general farm crops now grown were 

produced in the early history of the county , the relative impor­
tance of a number of the crops has changed to a considerable de­
gree. In 1879,  wheat occupied 21,731 acres, which was more 
than twice the area devoted to oats, and nearly twic e  as much 
as was dewted to corn. In 1909 the total area devoted to wheat 
was only 1150 acres, while there were 38,860 acres devoted to 

oats and 1!1 ,948 to corn. The acreage devoted to hay, corn and 

potatoes has steadily increased since the early history of the 
county. The acreage devoted to rye and barley has changed 

less than that devoted to the other general farm crops. The 
developmert of the potato growing industry has been marked. 

In 1879,  H ere was a total production of 250,307 bushels , while 
in 1909 the yield amounted to 2,392,213 bushels. In 1919 the 

yield was 1 , 907,046 bu. an average of 106 bu. per acre. 
* Figures given fOr 1919 are from I'8'ports of as ses�ors. 
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The type of farming which is followed most extensively in 
Waupaca County is based upon the dairy industry. In the 

southwestern and western parts of the county, potato raising is 
the leading industry in connection with dairying. In the east­
ern p art, in the region of Superior soils, much less attention is 
paid to p otato growing, and dairying is the leading industry. 

In the region of these heavier soils there are a number of farms 
upon which not enough potatoes are grown to supply the home 

table. On these heavier soils grain raising receives more at­

tention than elsewhere. 
Practically all of the crops grown at present may be consid­

ered in p art as cash crops, for hay, corn, oats, rye and barley 
are sold to some extent directly from the farm. Potatoes are 

grown mainly for sale, although they are one of the most impor­
tant subsistence crops. The greater part of the hay, corn, oats 

and barley is used in feeding life-stock, and a large proportion 
of it finally reaches the market in the form of dairy p roducts, 
beef and pork. 

Hay is grown more extensively than any other crop .  In Hl09 

the census reports 58,286 acres in all hay crops with a produc­
tion of slightly over 98,000 tons. Of the hay crops grown, by 
far the greater proportion consists of timothy and clover mixed. 
A small amount of timothy is grown alone and also · a small 
amount of clover. There are approximately 9 ,500 acres from 
which m arsh hay is cut, and the balance of the hay crop is made 

up of alfalfa, millet, grain which is cut for hay, and coarse for· 
age crops. The best hay crops are produced on the heavi er type 
of the Superior, Kennan and Antigo series. As many of the 
soils in the western part of the county are somewhat acid, alsike 
clover is sometimes grown in place of red clover. Red clover 
does well on land whose productiveness has been kept up, and 

succeeds on new land in spite of the acidity ; but on run down 
fields which are acid, it is frequently difficult to get a good 
stand of clover. In 1919 there were 1248 acres of alfalfa in 
the county. 

In 1909, the acreage devoted to oats was 38,860 acres which 

produced a total yield of 1 ,153,059 bushels. This crop does best 

on the fine sandy loams, loams and silt loam soils. Where it is 
raised on the extremely sandy soils in the southwestern part of 
the county, results are usually unsatisfactory. In 1919 the aver­
age was 40,781.  
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In 190:} ,  corn was grown on ' 19 ,948 acres, and the total yield 
was 602, ] 44 bushels. This crop is not grown as extensively as 
in counti es to the south as the climate does not always permit 
the crop to mature.  In 1 9 1 9  there were 32413 acres in corn, 
about 67 percent was used for silage and the remainder was 
harvested for grain. 

The potato crop is one of the most important , esp eci ally in 
the :south western quarter of the county where sandy soils pre­
dom inate . In 1909,  the acreage amounted to 19,810 acres and 
the total ,deld 2 ,392,213 bushels. While the greater proportion 

of the crop is grown in the extremely sandy sections, the best 
yields an obtained where there is a sufficient amount of clay 

in the soil to make it someWhat loamy .  In 1 9 1 9  the acreage was 
1 ,907,046.  

A large part of the p otatoes if not immediately sold from 
the field are stored in dealer 's warehouses or in cooperative 
warehousE s until finally put on the market. Dealers usually 

charge 3c a bushel fol' storage, including insurance, between 
October 1 and January 1, and lc a month or fraction per bushel 
for each s llcceeding month. :Many farmers have storage cellars 
for p otato �s, but do not always use them on account of the diffi­
culty in b andling the p otatoes during extremely cold weather . 
'fhe yariety most extensively grown is the Rural New Yorker. 
Among other varieties grown are Cobbler , Triumph and He­
bron. Th,�re is a gradually increasing number of potato grow­
ers who al'e co-operating with the State E xperiment Station in 
the produ �tion of standard varieties. Many of these farmers 
are treating theu' seed according to instructions given by the 

College , are havin g their fields insp ected by representatives of 
the Experi melit Station , and are producing high grade , certified 
seed. The question of c o-operating in storing and marketing 
the potato is also receiving considerable atten tion. 

Rye was grown on 8 , 204 acres in 1909, and the total yield for 
that year amounted to 109 ,381 bushels. This crop is grown 
most exten siwly on sandy soils , and gives better results on the 

extremely Bandy types than any of the other small grain crops. 
In 19 19 th ere were 13 ,462 acres in rye and the average yield 
was 15 bu. 

During ] 909, barley was raised on 5 , 734 acres, and produced 
a total yield of 145,890 bushelS". In 1919 there were 4,597 acres 
in barley. Its. production is fairly well distributed over the 
county. 
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There was a gradual reduction in the growing of wh eat from 

1 880 until 1910 when only 1,150 acres were devoted to this crop . 

Average yields during this year amount to about 20 bush els per 

acre. Owing to the great demand for wheat at the present time, 

there has been an increased acreage devoted to wheat production , 
though it is still very small as compared with the acrea�e of 30 

.'�ears ago. In 1919 there were 1225 acres of winter wheat and 

2315 acres of spring wheat in the county. '1'he heavy types 

of Superior , Kennan, and Antigo series are well adapted to 
the growing of this crop . 

The following table sh ows the acreage imd production of the 
principal crops in the last four census years : 

C rop 
I 18�9 

I 
1 889 

___ �9:_ _ � 1 ___ 
1
_

9
_
09 

__ 

___ I�:� B ll�"elS �:�I B u�"els ��:� I BUShelS
I
�:� 1 Bll�"€lSl 

H ay . . . . .  26. 995 26. 898T 37 . 867 44, 368 T I 43 . 2 1 2  ! 66. 299T ! 58, 286 I 98. 7 7 1 T  

Oats . . . . .  9 . 897 2 7 2 . 947 2 2 . 963 846 , 531  34. 634 1 1 , 186, 360 1 38. 860 1 1 , 153 . •  059 

Corn . . . . . 1 1 , 055 300 . 1 2 2  1 2 . 709 435 , 031 1 6 . 075 491 , 559 i 1 9 . 948 1 602. 144 

Patatoes . . . . . . . . . . 250. 307 1 1 . 127  1 , 261 . 920 11 , 498 : 1 , 57 2 . 554 1 1 9 , 810 1 2 , 392 , 213  

!lye . . . . .  5 , 904 69, 933 7 , 330 112 . 069 1 1 , 343 1 1 6 7 , 280 , 8 , : 04 , 109, 381 

B arley . .  1. 724 3 2 , 128 1 .  056 30, 731  2 , 414 
I 

6 2 , 330 I 5 , 734 ! 145 , 890 

Wheat. . .  2 1 , 731 252 . 925 1 2 , 564 2 1 2 , 889 12 , 160 1 240 , 400 I 1 . 150 21 . 955 

It will be noted from the foregoing that the most recent sta� 
tistical data quoted is  from the U. S.  Census taken in 1909. In 
order that the progress since that time may be studied there is 
given below more recent figures collected by the Cooperative 
Crop RepOl'ting Service for Wisconsin. 

The following table has been compiled by the Cooperative 
Crop Reporting Service For 'Wisconsin, and appears in Bulletin 
No. 28 of the State Dep artment of Agriculture : 
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A N N U A L  R I : PORT ON C R O P  AND LIVESTOCK PRODUCTION FOR WAUPACA 

COUNTY, WISCONSIN 

1 919 

No. of farms . . . .  . . . . . . . . . . . . . . . .  . . . . . . . .  . . . . . . . . . . . .  j 3 , 613 

Acreage in 2Z cultivated crops inclu ding tame hay . 1 158. 700 

Value 16 orin �ipal crops . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [ $7 , 407, 488 

Curn, all acrE' tire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32, 740 
Productio 1-bushels. . .  . . . . . .  . . . .  . . . .  . . . .  . . . .  . . . . .  1, 440,  560 

Corn for grail l ,  acreage . . . . . . o • • • • •  o • • •  o • • •  0 • • •  0 • • •  0 • • • 
Prod uction-b ushels . . . . . . . . . . . . . . . . . . ' "  . . . . . . . . . . 

Corn tor s i lage,  acreage . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Prod uctlon-tons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Silos. n u mber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Oats-acreag€ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Prod uction-bushels . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Winte r  wheat,  acreagp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Productioll-busl1els . . . . , . . . . .  ' "  . . . . . . . . . . . . . . . . . 

Spri ng wheat. acreage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Productior .-bushels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

B arley-ac rea �e . . . .  o • • •  o • • •  o • •  0 0  • • • • • • •  0 • • •  0 • • •  0 • •  , • • • • 
Prod uctio l <-bushels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

B uckwheat, al �l'f:'age • • • • • • • • • •  , 0 ,  • • • • • • • • • • • • • • • • • • • • •  0 
Prod llCtiOi -bushels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Rye, acreage . . . . . . . . . . . . . . . . . . . . . .  ' " . . . . . . . . . . . . . . . . .  . 
P" od uctior.-b ushels . .  ' " . . . . . . . . . . . . . . . . . . . . . . . .  . 

Dry beans, aCl'eags . . . . . . . . . . • . . . . . . . . . . . . .  , . . . . . . . . . .  . 
ProductioJ l-b usilels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Drj' peas. acre age . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Prod uctior . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 

Clover and tinlOthy, acre age . . . . . . . . . . . . . . . . . .  0 • • • • • • • 
P rod uctior .-ton" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

A lfalfa. acrealre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Product ' on -tons , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Other tame hay,  acreage . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Productior -tons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

WlId hay. acr"age . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Production -tons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " I  

Potatoes. acre age . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Prod uctiOl -bushels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

C abbage, acrea ge . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Production -tons . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . .  . .  

Sugar beets, ac reage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

10 , 477 
481 , 942 

21, 936 
216. 586 

2 . 398  

39 . 781 
1 . 074 . 087 

1 . 225 
20 . 825 

2 . 315 
23 . 150 

4 . 497 
94 . 437 

481 
7 . 215 

13, 462 
201 . 930 

97 
970 

1 19 
1 , 547 

47. 777 
7 1 . 643 

520 
1 . 248 

357 
536 

8 , 360 
9 , 196 

1 7 . 991 
1 . 907 . 046 

94 
705 

88 

Peas for canni 19, acreage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Other r oot crops, acreage. . . .  . . . .  . . . . . . . . .  . . . . . . .  . . . .  . . 45 

Flax, acreage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1  

1918 1909 

. . . . . . . . . . . . 3 . 41 7  

!ri6, 593 139, 078 

$6 , 077. 189 . . . . . . . . . . . . 
3 1 ,  8 1 2  19, 948 

1 , 145 . 232 . . . . . . . . . . . . 

10, 498 . . . . . . . , . . . .  
388. 426 . . . . . . . . . . . .  

2 0 . 996 . . . . . . . . . . . . 
188, 964 . . . . . . . . . . . .  

2 . 039 . . . . . . . . . . . . 

40, 108 38, 860 
1 , 604 , 320 . . . . . . . . . . . . 

686 844 
1 4 . 406 . . . . . . . . . . . .  

2 . 487 306 
54, 71 4 . . . . . . . . . . . . 

5 . 066 5 , 734 
172, 210 . . . . . . . . . . . .  

620 373 
8 , 680 . . . . . . . . . . . . 

1 1 , 586 8 , 204 
208, 548 . . . . . . . . . . . . 

249 115 
3 . 237 . . . . . . . . . . . . 

136 191 
1 . 768 . . . . . . . . . . . . 

44. 549 44 . 017 
44 . 549 . . . . . . . . . . . .  

201 78 
482 . . . . . . . . . . . .  

482 387 
578 . . . . . . . . . . . . 

9 . 085 9 , 566 
10 . 902 . . . . . . . . . . . .  
1 8 . 145 . . . . . . . . . . . .  

2 . 104. 820 . . . . . . . . . . . . 

45 30 
360 . . . . . . . . . . . . 

187 102 

23 . . . . . . . . . . . . 

97 . . . . . . . . . . . . 

10 
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. 
Janu ary, J , mu ary, I A pril, 

_

, 

_
_

_
_

___ � _
_

__ __ _  192�
. 

_
_ 1919

_

[ __ 1 910

_

, Horses and mules, number . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2 , 379 1 2 , 301 1l , 48l 

Milk cows, number . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . .  3 3 , 5 7 8  

Other c attle, n umber . . . . . . . . . . . . . . . .  " . .  " . .  . . . . . . . .  . .  26 , 762 

Sheep, number . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 , 656 

Swine, number . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . " .  27 , 045 

Milk produced,  cwt . . . . . . . . . . . . . . . . . " . . . . . . .  . . . . . . . . . .  1 , 665, 462 

32 , 995 

26, 005 

5 . 160 

28, 658 

31, 152 

20, 384 

7 , 246 

23, 672 

. . . . . . . . . . .  ' 1 '  . . . . . . . . .  . . 

Of the special crops cucumbers are grown to some extent 
mostly on the sandy soils. Salting stations are located at sev .. 

eral of the towns within the county . In a few localities in the 
eastern part of the area sugar beets are grown. Most of these 
are shipped to the beet sugar factory at Menomonie. Cabbage 

is another crop of some imp ortance, though it is not raised as 
extensively in this county as in Outagamie County to the east. 
Minor crops used in supplementary feeding are mangels , rape, 
peas, turnips and so forth . To supply the home needs there is 

grown the usual line of garden produce. Strawberries are 
raised to a limited extent, as are also raspberries, currants and 
other bush berries. Thc trucking industry, however, is not de­
veloped on a commercial scale in this region. Fruit growing 
receives but little attention in Waupaca County. Apples arc 
grown more eXJtensively than any other fruit, and most of the 
farms have a small home orchard, but apples are not raised on 
a commercial basis. The census of 1910 indicates that there are 
something over 60,000 apple trees in the county. Apples do 
best in those sections of the county where the surface is more 
()I' less rolling. The heavy level areas of soil, for example, are · 
not well adapted to fruit, owing to the poor drainage condi­
tions prevailing. 

The raising of live stock is an important industry. In 1909 
there were 5 1 ,536 cattle in the county, of which 31,152 were 
milch cows. During the same year the census reports indicate 
there were 23,672 hogs and 10,457 sheep . During that year 
there were 18,107 calves sold or slaughtered, and over 26,000 
head of hogs were sold from the farms in the area. Hogs are 
raised chiefly in conjunction with dairying and general farming, 

though hog raising is not as well developed in this county as in 
sections where corn is more certain to mature. 
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Sheep a re raised on a few farms and are confined most largely 
to the rou gher portions of the area, though some are found in 
nearly all parts of the county. 

The dai rying industry is one of the most important in the 
county. �'he dairy products sold during 1909 amounted t o  
$1 .202,611 , exclusive of home use.  Of the dairy stock, cattle 
of Holstein breeding are most numerous with Guernseys second 
in importance. There are a few herds of Jerseys and also a 
few Short Horns. There are quite a number of pure bred herds 
of registered stock in the county, though the greater propor­
tion of tho herds are b eing built up from grade stock. There 
are severa l cow testing associations within the area, an d as a 
result of t ne work being done along this line the cows of P OOl' 
product ion are being gradually weeded out. The milk is manu­
factured ilta butter and cheese and a considerable amount is 
taken to the condenseries located at Manawa and New London. 
The total amount of milk is fairly, evenly distributed through 
these three chann els . Creameries are located in most of the 
princpal tC 'WllS, and at some neighborhood centers. One of the 
most modm'll and up-to-date creameries is located at lola. 
Cheese fac1 0ries are most common in the southeastern and nort11-
,restern parts of the count�-. }Iost of the milk in the eastern 
and east-central part is disposed of to the condenseries. A large 
proportion of the cheese factories and creameries are run on 
t he co-opel"ltive basis .  On .J an. 1,  1920 there werc 33,578 c mni  

on the fal'lllS in "Yaupaca Count,L During 1919 the amount of 

milk produ ced ,ras 1 ,665,462 cwt. and this has a value of $-1:.-
87£) ,804. III 1 9 18 there were 53 cheese factories and 31 cream­
erics ill the c ounty. 

Farmers generally recognize the importance of the adapta­
tion of cro ps t o  certain soils. It is generally recognized ,  for 
example, th at rye will do b etter on the sandier type of soil than 
will any of the other small grain crops. It is generally consid­
ered also that p otatoes can be groQwn more profitably upon 
soils of a sandy nature than on heavy types.  In this region, 
where the s eason is somewhat short, corn is more certain to  ma­
ture 'On the light sandy soils than on the heavy clay areas, be­
canse the Handy soils warm up more quickly in the spring. 
The salldy :ypes, however, are not so well adapted to hay crops , 
and to oat� and barley, as are the heavier soils. The general 
methods of farming followed are about the same as those p rac­
ticed throughout the general farming and dairying districts of 
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Wisconsin. The silo is in quite common use on dairy farms and 
a considerable part of the corn crop is handled as ensilage . 
Usually sufficient means are taken to prepare the land for all 
crops. Plowing is usually to a depth of 6 or 8 inches, and on 
the heavier soils much of the plowing is done in the Fall. Disk 
harrows are frequently used for pulverizing the soil. On some 
of the sandier typ es rye is often sown without the land being 
plowed. In such cases the seed is harrowed 01'. drilled in fol­
lowing the removal of the previous crop, and in the case of corn 
it is frequently sown before the shocks are removed. "Where 
potatoes are grown, modern machinery is in common use; and 
where the acreage j ustifies their purchase most farms are sup ­
plied with horse-drawn planters, diggers a n d  spraying outfits. 
In all lines of farming modern machinery is in common use on 
most of the farms. 

'fhroughout most of the area the farms are equipped with 
substantial, well-built and attractive buildings. This is especi­
ally noticeable in the eastern half of the county. Practically 
every dairy farm has a silo. Many of these are made of 
woo den staves, but recently a large number have been con­
structed by the usc of concrete. · A number of the dairy farms 
are now equipp e d  ,yith power milking machines. I mproved im­
plements, such at; manure spreaders, seeding and harvesting ma­
chinery, are in comlllon usc. Farm tractors are being intro­
duced in a few places in an experimental way. 

A rotation quite commonly followed on the sandy soils con­
sists of small grai n,  followed by clover, and this by p otatoes. 
'fhe second crop of clover in some instances is plowed under 
as a green m anuring crop , though this practice is not general. 
On the extremely sandy types it is desirable to arrange a system 
so that the ground may be covered as much of the time as pos­
sible to prevent drifting', which sometimes causes damage to 
growing crops.  On the heavier soils the usual rotation is some­
what different from those on the sandy types. Here corn more 
frequently takes the place of p otatoes, and the land is usually 
left in grass for hay for two years, and frequently is pastured 
for one year before again being plowed. Ou neither the sandy 
or heavy types has the question of crop rotation been given the 
careful consideration which it deserves. 

Stable manure is the most common fertilizer used, a second 
crop of clover is frequently plowed under as a green manuring 
crop , and sometimes rye is plowed under. The practice of green 
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manurin�:, however,  is not at all common. Commercial fertiliz­
ers are bdng used in a few cases, chiefly in an experimental way 
and mqst ly on the p otato crop . It is' certain that the use of com-­
mercial fertilizers will gradually increase since the results ob­
tained or. the potato crop in this and other counties are very 
gratifying·. In the vicinity of Weyauwega on a sandy loam soil, 
unfertilized, the yield of potatoes was 85 bushels to the acre. 
On the same soil where 14 spreader loads of manure were used, 
suppleme nted with 500 pounds of a complete commercial fertil­
izer, the yield amounted to 350 bushels to the acre. Experi­
ments 'which have thus far been conducted indicate that the best 
results wi th the commercial fertilizers are secured on soils which 
are in a : 'airly good state of fertility. 

The qu estion of securing competent farm labor is often some­
what difficult. In many cases, however, especially where the 
farms arc small, the members of the family are able to do p rac­
tically a1: of the farm work-extra labor being needed only at 
the time )f haying and harvesting. 

Farms usually range in size from 40 to leO acres, although 
there are a number of h oldings of 200 acres or more. On many 
of the Ia eger farms there is a considerable amount of unim­
proved land. The average size of all farms in the county, ac­
cording to the 1910 census ,  was 1 1 0  acres . In 1 9 10 there were 
3 , 7 94 farms in the county and in 1920 there were 3,770 farms. 

The last census rep orts that 90.1 % of all farms in the county 
were opel'atcd by the owner. 1\1ost of the rented land is in the 
poorer sandy sections. Rent is usually on the share basis, the 
tenant fu mishing equipment and half of the stock and seed and 
receiving one-half of the farm produce. 'While the share sys­
tem is most common, there are a number of variations in this 
system. 

The val ue of lands has been steadily increasing in thi" county. 
The bette]· improved farms sell from $100 to $) 50 per acre where 
well located. Cut-over lands, mostly in the northwestern part 
of the co mty, have a selling value from $15 to $35 p er acre. 
The farms in the sandy region where the fertility of the 80il 
is sometines low and the improvements rather inferior have a 
value of a round $40 per acre, though thi s of course is extrem ely 
variable depending upon a number of factors. 
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CLIMATE 

The climatic conditions in Waupaca County are fairy repre­
sentative of a considerable area in the central part of Wiscon­
sin. While the topographic features of the county are not uni­
form for all sections, there is probably not a great variation in 

· liability to frost in various parts of the county except over the 
marsh areas. As none of the large marshy tracts have been 
reclaimed, the question of liability of frosts on these marshes 
at times when the frost would not affect the upland is not of 
great importance at the present time. As the marsh �reas are 
reclaimed here, it will doubtless be found to be true in this 
region, as in other sections of the state, that frost in the marsh 
land will occur about the same time as frost in the upland will 
occur at a point one hundred miles farther north. 

The table given below contains climatic data gathered by the 
Weather Bureau Station located at Waupaca. This station has 
an elevation of about 870 feet above sea level. 

The following table shows the normal monthly and annual 
temperature and precipitation at Waupaca : 

NORMAL MON THLY AND ANNUAL TEMP ERATURE AND PRECIPITATION 

Janua.ry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Februa.rlO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Ma.rch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
April . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 

Ma.y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

June . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
July . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
August . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

September . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

October . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

November . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 

December . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Annua.l. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

6-W. O . 

• 

Mean Highest I Lowest Mean 
tempera- tempera- tempera- precipi-

ture ture ture tation 

1 6 . 2 51 -32 1 . 01 

15 . 5  53 -38 0, 93 
29 . 0 72 -16 2 . 08 

4 4 . 1  8 6  7 2 . 66 
56 . 4  91 20 4 . 14 

65 . 3  102 30 4 . 42 
70 . 7  . 100 42  3 . 48 
68 . 1  96 36 3 . 41 

60 . 9  95 18 3 . 25 
48 . 2  85 11 2 . 29 
33 . 6  68 -13 1 . 71 

19 . 5  50 -24 1 . 28 
�--- ===== � ======:=-===- ====� �--� 

44 . 0° 102 -38 30 . 66 



82 SOIL S URVEY OF WAUPACA CO UNTY. 

From thtl above table it will be noted that the average rain­

fall for the year amounts to nearly 31 inches. A large propor­

tion of this occurs during the growing months when most 
needed, but occasionally, especially in July and August, crops 

may suffer somewhat from the lack of moisture. Storms of a 
destructive nature are very rare. The climate of the region is 

healthful and well suited to a high development of agriculture. 

While the winters are long a:p.d rather severe, the temperatures 

are much more uniform than farther south. The average snow­

fall amountll to about 40 inches.
· 

The summers are very pleasant 

and farm crops make rapid growth. 
The average date of the last killing frost in the spring, as 

recorded at Waupaca, is l.Iay 22, and the average date of the 
first killing frost in the fall is September 28. This gives an 
average growing season of 137 days free from killing frosts. 

The averagE' season is therefore sufficiently long to permit the 
maturing of corn. However, early fall frosts frequently occur 

which dama �e the crop, as was the case in 1917, when but little 
corn matumd in Wisconsin. Corn will always mature suffi­

ciently, however, for silage, and a large proportion of the crop 

is disposed I)f in this way. 
Excellent water for household purposes and for stock can be 

readily secured in all parts of the county. There are many flow­

ing wells in the eastern half of the county. In the southwestern 
part of the aea there are a number of lakes known as the Wau­

paca chain of lakes which attract many tourists during the sum· 
mer season. 

• 
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SUl\DIARY 

Portage County is situated a little to the east of the center 
of the state. It comprises an area of 759 square miles or 485,-

760 acres. The surface features vary from level to rolling to 

hilly, with the maj or part of the county gently rolling. Eleva­
tions along railroads range from 767 to 930 feet aobve sea level. 

All of the county lies within the drainage basin of the Wolf 
River. The Embarrass, Waupaca, and Little Wolf are tribu­

taries of the Wolf River which traverse p ortions of the area 

surveyed. 

The first settler came to Waupaca County in 1843 , and settled 
at the present site of Fremont. 'fhe county was organized in 

1851 .  In 1910 the population of the county was 32,782 of which 
83.7% was classed as rural. This is a well established region, 
and popUlation is fairly well distributed throughout the county. 

The largest tracts of unimproved land are in the northwestern 

. 
part of the county. 

This country is traversed by the main line of the Green Bay 
& 'Vestern Railroad, the Sao Line, and the eastern side of the 

area is skirted by the Chicago & Northwestern Railway. 
The mean annual rainfall is approximately 31 inches, and the 

mean annual temperature 43.9  degrees. The winters are long 
severe with a snow fall of about 40 inches, but the summers are 

warm and all crops make rapid growth. There is an average 
growing season of 127 free from killing frosts. 

The agriculture of the county shows all stages of development. 
The southwestern p ortion of the area has considerable sandy soil 

some of which has a low value for farming purposes. There are 

also some sandy spots in other parts of the county but not of 
such great extent. There are many highly improved farms 

within the area, and this is one of the leading potato growing 

districts of the state. 

The principal crops grown are hay, oats, potatoes, corn, rye, 

barley, some wheat and buckwh eat. General farming is the pre­

vailing type of agriculture, with dairying and potato growing 

as the most imp ortant interests. The average size of farms is 
110 acres and approximately 90% of the farms are operated by 

their owner. 
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The soils of this county are variable and range in texture 
from sand to clay. There are numerous areas of marshland but 
little of which has been reclaimed to date. The material form­
ing the soils has been derived largely through glacial action 
from crystalline and sandstone rocks. The underlying rock in 
the western half of the county is largely crystalline, while the 
eastern half is chiefly sandstone. There is also considerable 
lacustrine material in the county, but since its deposition by 
water it has been influenced by glacial action. In the low, un­
drained places there are large accumulations of organic matter 
making up the peat marshes. 

In the classification of the soils of this county these various 
materials have been separated into 10 soil series and 24 types, 
not including peat. In several instances phases of types have 
also been recognized. E ach soil has peculiar characteristics by 
which it can be recognized, and the full understanding of these 
characteristics are necessary in the selection of crops and sys­
tems of farming best suited to each soil. 

KEEP THE MAP 

The Experiment Station will publish bulletins from time to 
time dealing with the management of the different types mapp ed, 
so that some way should be found by each person receiving a 
copy of this report to keep the map permanently. If the map 
is folded in such a way as to have the part you are interested 
in of a convenient size, and then have a simple frame with glass 
made to hold it, it can be kept indefinitely. Since some of the 
colors fade after being exposed to strong light for a long time, 
it would be a good plan to have a protecting flap of dark cloth 
over the map when not in use. 
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